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30 In other words, a pharmaceutical product is required to
ensure stability and constant dissolution of drug, in addition
to the effectiveness and safety.

Meanwhile, drug dissolution property is known to
correlate to the solubility of a drug. That is, it is known

35 that, in general, a lower solubility of a drug is associated
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group having a hydrogen atom that can be deprotonized,
R2 is an esterified carboxyl group, and R2 is an
optionally substituted |ower alkyl, or a salt thereof
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DISCLOSURE QOF THE INVENTION
An object of the present invention is to provide a solid
pharmaceutical composition superior both in the stability and
dissolution property of compound (I).
Another object of the present invention is to provide a
method of stabilizing compound (I), and further, a method of

improving dissolution thereof.

The present inventors have conducted intensive studies in
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15 is an esterified carboxyl group, and R3 is an
optionally substituted |lower alkyl, or a salt thereof,
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%%laoﬁﬂ&ﬂm9%l), the dissolution property of the compound (I)
from a solid pharmaceutical composition can be significantly
improved.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows the drug dissolution property cof dried plain
tablets obtained in Example 1 and Comparative Example 1.

Fig. 2 shows the drug dissolution property of dried plain
tablets obtained in Example 3 and Comparative Example 3. .

Fig. 3 shows the drug dissolution property of dried plain
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hydrochl oric acid, sulfuric acid, phosphoric acid and
i ke. Exanples of the basic substance to be used in 30
conbi nation include inorganic bases (e.g., sodium
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The solid preparation may be coated with a coating
agent for masking of taste, enteric or
sust ai ned-rel ease and the 25 |ike. Exanples of the

wOMok/P8s:39ent i ncl ude hydroxypropyl met hyl ceblt¥h®s60s6522

eth¥lc [1ul gse, hydroxygethylceLIquse,

FEERY AEBIF CBRY (O S5 p LR ATUPRF L eR e gPFC e BseRtrol

%@'gnﬁ' t QY 0|8558ihn lctﬁidl l@lr§§§nﬁciﬁivh%hiﬁi@1m rkggﬁlt @ontrol agent
r OXypr.op t C u] ose pht hal at e,

GIORI L RY1 EBPYLIDEE 2PRYaIE SHECPRERY BaUFadito about
Grenbas pHdferapl d. Amut! BCtaCasbutOROL Y NBfefeFRBUYa¢ddH dFor
bé Rohm Mést_&ﬁrnqg%g and the li ke, and where o
FECERES P ACEfHhtSWINtarar Ay &t tehibariss acitanfifhic
exlide, 1d@d c hend oxfderafdaé i@, IhakecCcaridl s@chepusatid,
35The sol, id pharmaceutical conposition of the present

W5688/ A5 3BBETHT PFEHS/ B8ES 262 - G- nvBHEFBH C 4F1Be aspartic

gafig) yants eleasi e PHAOFGERUE | £AltsA8ENENdSY JFABNB! Substances
rabbit, rat, nouse, etc.

(e.g., human, dogi \ ). ]
Whi-Fer tikaddsBetf! Sitbounbkaiing aphh natiad Salt, ammonium
datey néted,i Batodd dehakk 0 fi A88bsPABe Wi 8At an organic
aneraI health condition, s sex, diet, adm nistration
PRE, (@1%ar BRABEC rati@0 @6HB| TN 65 S¥SHUgRrgABIRere otc.,

hmly@un Bfe, WRLE . B dite asByaraty tferbBe, di sRASALEOfhdticEN and
t he gatlent i s undergoing treatnments, the daily dose
a

itBeahbfR aFeosseds500 ny, preferably 0.1 - 100 ny.

EXAVPLERS 2 0¥hE | 81 td¥e thel pevwdit fotannées @Xpkakirdd@inder
Egesent invention in detail, they are not to be

Rstrthy Ry FPRAYGIREST he'DREsBREC HRrenitt 8.2 PH of ajp
sbeuExalresugpehIympabahine: B MRLes1vasy lbaCt@SSending a
manni tol ,  hydroxypropyl cel lul ose, mcrocrystalline
OH| Femged, agsnt ol s@beti ehite FanFeRs%ybrupfcék| wosd 25°C.
pol yvimyltpyr pRI éstarel Ryent i @ bRUGEE&Ein GReNptas&it and
nagnes) um st ear at e, oducts conpatible with the
THYEREAE pRY ABEUIH SLESEARFE EIY FoRRRkT ¢ URSEANCE AT s
ebmscrlaédre |a|ndSEI|1é o taTne@ USH Q&&Jt’%&llaégéh% ﬁh@r bé aédjustled

rapul.e an C ciumsilicate, apanese, armaceuti ca
LR ot A o, S B B0t g SRBSIR I Jonabots e
kbout 5, fp@@ﬁﬁmlﬁy_ /&56_1120@ ’?? & dwé:ﬁgprkhéﬁ lp(r%@@ﬁ?l?:])[}y 5aéoout
e nitor m N . | e ranul at or | ,
POTRESCTARACRAITONTS SREPIPRS Y CORE R S5 n i af oL ved
‘Mi*ijls@sﬁeﬁfd%)ii ng »ﬁté&q@@og%ciazpsal @&ﬂ%@gh&fation_ odf 15%6wc/)6"
o r cel |l ul.ose . , unar | C, acCl .
P e it SubFianca Ty vhieed e SR LRk Lon
ﬁ.hrﬂdde_bﬁdggbd@ﬂtﬂtrorto the i@f)icaiim@gbetm&f&gﬁ»ﬁ:ﬁ@ a pH of
pul verize si.ng. a power m rinder - 3, 0
BheiE bR Thenanat aasla 628, bl rrelRatn strong
hbéds behm'h:w ?d njzdhfcg;dul@ﬁ:?auh@sdﬁtku(lsﬁﬁﬁ)c Ml 9|ha§|1§|l&ﬂ:ic
croscar . ose sodi ym (345..0 ,.mcrocrystalline .
RERRRLd 1 Ba0 TP IE Otk S L FSabEe b 1 ugpd in
g?db@ﬁ@?&dﬁﬁﬁ;ﬂﬁd@;ﬁﬂo?ganigfﬁ&ﬁs Niexgt, (sddild, hﬁglﬂy}ﬂidde,
mca I nNe . e obt al ne mxture was ta ete
BOCasS i PRI reg e PP TRGOARF LK sy
Beuisakersdirbonaté ) tuggnesilg Garbdnat@Nt £a e carbonate,
%%abletlng%pressure:,6.5IQN$%nph WO . )

8B YE EPETY (FTBEY G565 hR GhhVHEPtaLpiter » 3BT

basgbVee &.pl BhBid alielb Bavéngndhest abkOMé NGirginine, etc.,

conposjtion. Then, the plain tablet was dried under
REALEELP T EBYuFRe ATKRICEPSr T ke
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Conposition of preparation (per 360 ng) s conpound

A85. 36 ng mannitol 191. 26 ng hydr oxypropyl cel | ul osel0. 8
ng fumaric aci d4ng sodi um hydroxi del.38 ng io
woasears®ml | ose sodi unk7.6 ng m CI‘OCI‘ySt al | i »eT/IP2008/056522

) EEEER R TR RS 00 9L Sy s

nic bec nyed aln mh@ pebisemibseV(%@Qlcg) Jamdudendgmﬁ whose

i s WSRO ETLL e GesD 48 28oaion

rdhhvdireger sphyrsphaltat embngisiodéums pftal}arrageanmaqthm lls'ke .

DRk 4 sl 4 o e an e

girraiiemtao@r nanogiodéuyr imdrese ibmms:ut:udmrbf r.gredamhhse, and

Tonosoll U enrahE

(RELr18% 00 SHRGY

m CrocCrys alline ce

1831M%F%%SS%Q§ 1natlon.
i et

hydr oxype m&:@ephatma@tgcamnwmmbnmf atﬂel@:m'gsent

T]%%%%S g), m crocr

R &R

ce

Endﬁ%u 3t (%ggp<3rlta1°t8°<§9 0.01

n‘ori@sud%umlfa,ﬁmbﬁg 01% g) 10ewe’ ,umofrer pryferdatdy Onla- 5

4#% d fﬁ?%ﬂ%&ﬁnyg éhe %%Qvevﬁ$q

e ‘mxture was granulated
sig gbhbaimdd hyndrtbgymbm/Iphethandmﬁ:ac@lchz)lposthlon at a

proportion of 0.1 - 60 wt%, preferably 1 - 40 wt%, more
preferably 10 - 30 wt%.

e

Tepbs he an cambawfl ‘.,

The solid pharmaceutical composition of the present

invention may be used in the form of a solid drug product

suitable for oral administration, such as tablet, granule,

e, pill and the 1like.

fine granule, capsul

The solid preparation can be produced according to a

method known per se (e.g., the method described in the General

Rules for Preparations, The Japanese Pharmacopoeia 14th

Edition). For example, when tablets are to be prepared,

compound (I), a pH control agent, an excipient (e.g., lactose,

sucrose, glucose, starch, cornstarch, saccharose,

microcrystalline cellulose, powdered glycyrrhiza, mannitol,

sorbitol, sodium hydrogen carbonate, calcium phosphate,

calcium sulfate, calcium silicate,

amino acid, starch,

cornstarch

etc.), a disintegrant (e.g.,

, calcium carbonate, carmellose

sodium, carmellose calcium, croscarmellose sodium, low-

substituted hydroxypropylcellulose, crospovidone, sodium

carboxymethyl starch,

etc.) and the like are combined; a

binder (e.g., hydroxypropylcellulose,

hydroxypropylmethylcellulose, polyvinylpyrrolidone, gelatin,

starch, gum arabic,

alginate, pullulan,

tragacanth,

glycerol,

etc.)

8

carboxymethylcellulose, sodium

is added to give granules;
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35 and nonosodi um fumarate (10 g) and dried in the

fluid bed granul ator. The obtai ned granul es were

passed through 16 nesh W?2008/123536PCT/ JP2008/ 056522

\ﬁ%t@mﬁzseﬁperture 1.0 m tg6gl ve sieved ggagug/@ﬁzoosm@szz
si eved gra vere adde

PoARbRECeR TS DS e S r S ot oS 48, s ciom

teteampke urpinids cat ked talca gtcas)s dndt the.lilke a@bt addeat]

'@h’%%f;g vas {%b' eted in ;an 5 Auto ra h man f red

b

RAdL EBF poration, >AE Y
plorebvét ablrenuhgs paimi;sﬁme gr¥aru Xy pmecprodm.:legthby per

t veapla t, having the
BB R bRt 1 miaRe " BRIt e Haedioed by
d:toiaeaingrmnmarrediMCetdraﬁee&smee sphet(Cafl ografulles. céotaining

R e S L T s et W
rspd-lagxy@rmmelrceklmlsaﬂmhi.oﬂx ag %Homﬂaesmhme sucrose,
f umar at stitute

ARV cRer T e TS roR RS bhY S ST vae hging £he
Qdeoyochdentzatidn g)abocmm DSBa-F choy 18/9)), pukdubtetly powder
R RERRTBOAYIERbIG Wa (48P goRRP InBHBRb AR AP L e
(28933 g)cmee ootistarch, Mnketbdrysgaleire dedllubgse,

B Epr w0 geb Y s e oo P T reione.
tetmbl) L ng:a@saineé amy pfEhutediby Mieunty Gpsalasimaye ognd
i L PR 2o 0Tt U LV B e
hwwexmmnwledebfalhﬂ% 02 glnangramnespbrMifllimyg atapsules
(e o E oyl PSS S PR T PuB s e
a.tlthOlEhé cnctl@ehingmdiqmsSGQIet}Immugluhsa'neVee&lpmegt Vée.q.,
Ladroato Ty ot SRBRker  pn P arAeeRr Gt uhul bs0my
odepoanys 421184 ogllodoset apohde redrgl8bypttriidai, edannitol,
%%%ﬂgﬁeg§hégaeggarbonate, calcium phosphate, calcium sulfate,
etc.).

The solid preparation may be coated with a coating agent
for masking of taste, enteric or sustained-release and the
like. Examples of the coating agent include
hydroxypropylmethylcellulose, ethylcellulose,
hydroxymethylcellulose, hydroxypropylcellulose,
polyoxyethyleneglycol, Tween 80, pluronic F68, cellulose
acetate phthalate, hydroxypropylmethylcellulose phthalate,
hydroxymethylcellulose acetate succinate, Eudragit
(methacrylic acid-acrylic acid copolymer, manufactured by Rohm,
West Germany) and the like, and where necessary, a light
shielding .agent such as titanium oxide, red iron oxide and the

like can also be used.

The solid pharmaceutical composition of the present

S



WO 20081123536PCT/ JP2008/ 056522 | ow substi t ut ed
hydr oxypr opyl cel | ul osel2ng hydr oxypropyl cel | ul ose0. 6
ng nonosodi um fumar at elOng Tot al 100ng $ Exanple 5

wonprdsA (42.68 g), mannitol (217.32 9), pcr/sp2008/056522

R A e o e 2 O R s o

izl 1t Qé.cﬁL,ahmhianPCH%X_rF%/E’Mdmnouéeﬂ dhe) .
i xtur ranul at e ile /o spraying. an aqueous
;nolxu;J i g'ﬂ\{\g% ﬁ%ﬁ%ﬁ?ﬁp?gp‘iﬂn@é’WﬁI b5k t(ol?ag}e%\?ﬂ 1s determined

- nonasoediider Atet aife agk) Bdd@pnekidhitedgbRetdte Hdauikd bB&S4ition,
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gr anul atgr. he .obt aj ped granul es were gassed t hrou
e

h
e die RASHEREIRT ARG nfij Aty Bate e bination of
gdxadmsl eﬁdl i 1ahkeqi QQ?M%ﬂl/e\é@ﬁtgé we&atgglléf |2t|rge|) diBE8se for
adde ow substituted /s roxypropyl cel | ul gse ,
(805 h R RETARE. o RSB0t SAP AT LR of 5 Haia: fese is
Tuwbbadsed 500Kyl ep¥@teraabli et ed 4 noanmgut ograph
(manuf actured by Shimadzu Corporation, AG 5000B) using
a 6 nmL1l4 punch (tableting $EBe: 3 KN punch, wei ght

per taWhete théd f8U)lokh@iEkemplPs aixp1bah! ehe dsadet he
follow.ng 20 conposition. Then, the plain tablet was
eIt iR e dstae L Phas sirenat Hoder GPngbrygd as limiting
G osebedn itfvepregal ati on (per 170 ng) conpound

A21. 34 _ng, manni tol 108. 66 nmg 25 mjicrocrystalline

‘cel I ul &8 eE¥ing TR YD SYIERY ¢t 5k E6AEP hdfroSsdLartose,

frieimii abe L OB doXp s e Pl dd1Ueds by diiRnsRE9BY AL s 8818k e,
Total 170 npound_A (85.36 g

al 30 Exanple 6 Co 5 1,
HﬁWFBFg?%&%EYﬁ?OWW&%H%% PREVERIY IRVESR tdene,
Buriet ed Ufid s, y cotxech rich ané|m8éﬁ$%§dmgffﬁ%¥§ﬁ§grproducts
SRR AP LR M ETE o Ao ABD SRS 28] T Fou Las were
RO X ¥Rd 0y IcGRLHERSEI ds? 9baans, SREirdlL didiudbR98 herical -
%H%%ngtghd calcium silicate, Japanese Pharmaceutical
Excipients 2003 compatible products were used.
Example 1

Compound A (1200 g} and mannitol (2673 g) were uniformly
mixed in a fluid bed granulator (FD-5S, POWREX CORPORATION),
and the mixture was granulated while spraying an aqueous
solution of hydroxypropylcellulose (151.2 g), fumaric acid
(56.00 g) and sodium hydroxide (19.32 g) and dried in the
fluid bed granulator. The obtained granules were pulverized
using a powermill grinder (P-3, Showa Chemical Machinery) and
a 1.5 mm$¢ punching screen. To the obtained milled dranules
(3660 g) were added croscarmellose sodium (345.0 g),
microcrystalline cellulose (450.0 g) and magnesium stearate
(45.00 g), and they were mixed in a tumbler mixer (TM-15,
Showa Chemical Machinery).  The obtained mixture was tableted
by a rotary tableting machine (AQUARIUS, Kikusui Seisakusho,

Ltd.) using a 9.5 mm¢ punch (tableting pressure: 6.5 KN/punch,

10
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W)2008/ 123536PCT/ JP2008/ 056522 (20 g) and dried in the
fluid bed granul ator. The obtai ned granul es were
passed through 16 nesh sieves (aperture 1.0 nm to

\g@)y@ggi3g35ed gr anul es. To the obtai ned sieveg g pa/@Res2

e el ST B WSS G By ks R e

pﬂOééchnQ)ag:mpBbethal rl‘helnm meup&a\z\/astékﬂtdtetved dyidd under
r ot tabl eting n Correct 19K, Kikusui

Sél ggEﬂ SHo-SHYEG. ?Em%ﬁ? %ﬁ’ggl % NS punch (tabl eting
mcmpsar.‘eloﬂoﬁ Riéparcthionepght 3gemghabl et : 318 ng) to

' l.ain tabl et having the_follow ng conposition.
%ﬁ%‘ﬁ’?éﬁg ]?he plain tabl et was étr-’r%%j Whder reduced
maemstlob at 40C for 16 hr. Coopos2éimgn of preparation

und A85. 36 nni t ol 155. 64 ny 15
F8’é %‘i"%%ﬁﬁegggg%:f? ul ose30ny 17078 g

rfyadxamxgzpampyl cel | ul ose9ny SOdI um di ledr ogen

Rh 0 croscarnel |l ose so 5ng magnesi um
sstogg{rg%?he%g q;g&?ot al 318ngy Exanpl g~ Conpound A

(cﬁﬁs@ﬁng@llmneodﬂhm(l% 64 g)27mcrncgcr ystal line
ul.os ) nonosodi um_fumarate (20 g) were
lTﬁFFo?ﬁYetar#%é’g 'F%ﬂgu#‘jlsﬁl d bed gPandi%tor (Lab-1, 25
R@@RE&WA&Q\I), and the m Xtér anghvas granul at ed
whi | e sprayi Rggn aqueous sol yghon qf, _
tﬁ\&droi%?opyl cellulose (9 g) and dried in the fluid
ul ator. The obtained granul es were passed
t hr ougtorumeshA $42v6S gf apeattsse 42Q7083 4)g gi ve

R E R4 BR od PulBRendp? o5 cbliRife 1808 gRatire (0

rgagwesé umigoeal ateiXed Gngh, £aundd &iéelygmaﬁlﬂamo)tECdthﬂ-B,
obt ai m xture was tab
okt coftptatn o i it YaR SifateateeWnfle
S@uraakm@mx alqb.dol)s Lmdhmg;langoﬁ hpdrlo)zypumynlc(euahneke nEgL2 g)
S t ry t.al et :, .31 to
%ﬁgeﬁgﬁﬁ 318 r%]l(‘u? havgﬂ r? S5 B WY TP 58
@@ﬁposeaitqrorto ?qﬂneeﬂ gxtahmlplsal n

236 PCT/ /056522 b t was dried under
regéé%%&p?%esg e ‘?184';0 pfegrlﬁ% . Conposi tion of
poapawal iZon (per 318 ng) conpoRhd3fA8ky 36 ng

lactose 108.66 mg
microcrystalline cellulose 16 mg
hydroxypropylcellulose 6 " mg
monosodium fumarate 10 mg

Total 162 mg
Example 3

Compound A (42.68 g), lactose (217.32 g),
microcrystalline cellulose (32 g) and monosodium fumarate (10
g) were uniformly mixed in a fluid bed granulator (Lab-1,
POWREX CORPORATION), and the mixture was granulated while
spraying an aqueous solution of hydroxypropylcellulose (12 q)
and monosodium fumarate (10 g) and dried in the fluid bed
granulator. The obtained granules were passed through 16 mesh

11
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manni t ol 155. 64 ng 5 mi crocrystalline cellul o0se30ngy
monosodi um fumar at e20mg hydr oxypr opyl cel | ul ose9ny
croscarnel | ose sodi uml5ng magnesi um st ear at e3ny

»&81@@@&@%8@ Exanpl e 8 Conpound A (85.36 Q) pciBpodeks2:

m ¢ ocr talline cell.ul ose
usr%'ue oPm %‘z?ﬁq%?éﬁ Pd9b%8 Yrasd 8{?%?“4((61_% ’}he Sbtained
ROAREX &BRQ%TI(DBJ)Z gandzeh:bead&ednbot loe-s@sstgrrangiat ed

|Ies uequ sluti of . . .
A SR TR LT ER e B cind hoRoRbEFEFR PifaPires n 2
gzasg) batidledr i Eitle |dbt1ahﬁeﬁ| mlix:l:\hed wes ﬁmmatt@ﬁh i hen

bt ai ne anu es, wer a ro 16, nesh _s
ks BoP i YR S B8R Ra b JPERar et IS0 AlratS0s)
eiiagngdo .35 %@dp@g@ﬂ U('t‘(é?%é% Qﬁre\é%ﬁﬁe 207 @d@‘??uncht weight
Cros odi u and magnesi.um stearate

Bsts R Fors B Rl AONEE R RoTRRS
cﬂnﬂabnedg mmsetms t ahbef ethdbylainotaslet! @hkedr g under
machi ne (COrect 19K, Kikusui Seisakusho, Ltd.) using

e@‘ugeﬂrﬁlﬁespﬁhlﬁéhat:t%FeF?ﬁglGFJF‘é'ssure 7.5 KN punch,
\Wengbs i pion todbbeépail oy pép 3988 g5 plain tablet
havi n é\&g foll owi ng conposition. Then, the I ain
°RB6P8 dried under reduced pressure at>30C®br 16
Nact&eapositi on of preparation (per 318 nghp4acemapund

95,3019 T80 L], 493,54 30 m crocrystal i e

hydroxypropylcellulose 14.1 mg
monosodium fumarate ' 23.4 mg
low-substituted hydroxypropylcellulose 18.7 mg

Total 398.3 mg
Example 4

Compound A (71.13 g), cornstarch (18 g), purified sucrose
(68.87 g), low-substituted hydroxypropylcellulose (40 g) and
monosodium fumarate (28.33 g) were uniformly mixed to give a
dusting powder for a drug-containing layer. Sucrose*starch
spherical granules (100 g) were fed into a centrifugal
tumbling granulator (CF-mini, Freund Corporation), and the
dusting powder for a drug-containing layer was dusted while
spraying an aqueous solution of hydroxypropylcellulose (2 g)
and monosodium fumarate (5 g) to give spherical granules. The
obtained spherical granules were dried under reduced pressure
at 40°C for 16 hr, and passed through sieves to give 710 -~ 1180
pm granules.

Composition of preparation (per 100 mg)

sucrose °starch spherical granule 30 mg
compound A 21.34 mg
cornstarch 5.4 mg
purified sucrose 20.66 mg

12



30 ng hydroxypropylcellulose 9 ng nonosodi um
fumarate 20 ng croscarnell ose sodium 15 ng nagnesi um
stearate 3 ng 35 Total 318 ny

WO 2008/123536 PCT/JP2008/056522
low-substituted hydroxypropylcellulose 12 mg
hydroxypropylcellulose 0.6 mg
monosodium fumarate - 10 mg

Total 100 mg

Example 5 '
Compound A (42.68 g), mannitol (217.32 g},

microcrystalline cellulose (32 g) and monosodium fumarate (10
g) were uniformly mixed in a fluid bed granulator (Lab-1,
POWREX CORPORATION), and the mixture was granulated while
spraying an aqueous solution of hydroxypropyicellulose (12 g)
and monosodium fumarate (10 g) and dried in the fluid bed
granulator. The obtained granules were passed through 16 mesh
sieves (aperture 1.0 mm) to give sieved granules. The obtained
sieved granules (16.2 g) were added to low-substituted
hydroxypropylcellulose (0.8 g), and the mixture was mixed in a
glass bottle. The obtained mixture was tableted in an
Autograph (manufactured by Shimadzu Corporation, AG-5000B)
using a 6 mm$ punch (tableting pressure: 3 KN/punch, weight per
tablet: 170 mg) to give a plain tablet having the following
composition. Then, the plain tablet was dried under reduced
pressure at 40°C for 16 hr.

Composition of preparation (per 170 mg)

compound A ' 21.34 mg
mannitol 108.66 mg
microcrystalline cellulose ‘ 16 mg
hydroxypropylicellulose 6 mg
monosodium fumarate 10 mg
low-substituted hydroxypropylcellulose 8 mg

Total 170 ng
Example 6

Compound A (85.36 g), mannitol (155.64 g) and
microcrystalline cellulose (30 g) were uniformly mixed in a
fluid bed granulator (Lab-1, POWREX CORPORATION), and the
mixture was granulated while spraying an aqueous solution of

hydroxypropylcellulose (9 g) and sodium dihydrogen phosphate

13
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15 WD 2008/ 123536PCT/ JP2008/ 056522 Exanpl e 9
Conmpound A (85.36 g), mannitol (166.64 g),
m crocrystalline cellulose (30 g and nonosodi um

&8%&@53%‘36(15 5 g) were uniformy mxed in apf Hi,gofp(ggm

g nu ator PONREX, CORPCRATI ON), and t
A G et g Ran AR WS o AT PABL e aBBEiREa ned

s;&laum@@ wirdypekoxy piaRnbe el b Whe3e s(8ved @férture 1.0 mm)
nmonosodi um f umar at e ( and dried in the fluid bed

5
drafftrat %lre"eﬁhermla%eg QridrurEsaREd &Y dITHIDESh (250

1) wesh Adied e¥eScdrRaNbeEesdd M2t o &) \éQldSh\SgEQSJ.um
granul es. To the obtained sieved granul es (155

wteaTabitiet? M @) oc?Rd tHheyi Here dhixgdodB 7 Wiagtdy, bag The
O2aG AL B 1:A8@ e SRS UWAK12:dd zg) 2N taRYNE 1ENi s eRd Al i8e
(1.65 g%l and they were mxed in a.plastic bag. The
o(lsftoafrﬁ@ FAKet Bikugitis Sedibpkeatp bybta.) ovaing wall- 8t fufy PRHCh
m&@hueemgcqwegghré% sKiigsbhchye weakHe ;xsér letagha 2t US31rsg mg)

punch tabl eting f|:or essure: 7. punch
\A;@i QHYep%rP]taéBI E%bl%@azmg) R fgal\}ewanq)lcaanwwam@t Then,
haW Bgabheda Ny o
Sl R e
h$9 Conposition of preparation (per 369.2 ny)
%ﬂ?%mm‘}@%ﬂﬁr%mmht ebdFG 1B gy m crocrystalline
el 'ul ose66. 6 ng nonosodi um f unar at el5ngy 25
IRPEPERYDropy| cel | ul ose9rrg nmonoso?ft 1#f fMdmar at e5ny
aepcesel | ose sodi unl8. 3 ny magHesdumgst earate3. 3 nyg
Total 369. 2 ng 30 Exanple 10 Conpound A (85. 36
é‘)lcrﬁﬁﬁﬁ‘%a&lll(l%%e%]élﬂé’)se m crocr ¥8t al F¥ne cel | ul ose
gxysrspyreaeseridam fumarate (1 9) re uniformy
?ngy%éd In yﬂéw d bed anul at or Lab in\éePQ/\REX
@PM*WPQ%&’}%W tRt ur e O graffdl ated while

croscarmellose sodium 15 mg
magnesium stearate 3 mg

Total 318 mg
Example 7

Compound A (85.36 g), mannitol (155.64 g),
microcrystaliine cellulose (30 g) and monosodium fumarate (20
g) were uniformly mixed in a fluid bed granulator (Lab-1,
POWREX CORPORATION), and the mixture was granulated while
spraying an aqueous solution of hydroxypropylcellulose (9 g)
and dried in thé fluid bed granulator. The obtained granules
were passed through 16 mesh sieves (aperture 1.0 mm) to give
sieved granules. To the obtained sieved granules (250 ¢g) were
added croscarmellose sodium (12.5 g) and magnesium stearate
(2.5 g), and they were mixed in a plastic bag. The obtained
mixture was tableted by a rotary tableting machine (Correct
19K, Kikusuil Seisakusho, Ltd.) using a 9.5 mm¢ punch (tableting
pressure: 7.5KN/punch, weight per tablet: 318 mg) to give a
plain tablet having the following composition. Then, the plain
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35 spraying an aqueous sol ution of
hydr oxypr opyl cel l ul ose (9 g)
W)2008/ 123536PCTLI P2008/ 056522 and nonosodi um funmar at e

%@%@%’ﬁ%ﬁggd” ed in the fluid bed granul ator ﬁ}' 008/056522

ranul es were passed through 16 nesh sieves

tapéet was Hroedmynder giedoced avedsgranat el°CTHot He hr.
@Qhﬁbé‘?&cﬁi %‘fegr%a?{%l%ﬁ (fer- P ghgyer e added cal cium

[1cate , croscarnellose sodlun1(9 15 g)
§ﬁ@PWﬂ§hé§|un1stearate (1.65 @? 3@my t hey were mixed
mAnAi @@Stic bag. The obtai negs gxtjire was tabl eted by
a rotary tabl eting machine (Cbrrect 19K, Ki kusui
sérseRsttelling. gelidilegea 9. 530m P@nch (tabl eting
RHESSMBim Fuma RN PUNCh, wei ghs, per blet: 369.2 /o

to give I ai n tabl et haV|ng the foll ow ng
@@ﬁﬁ%%YRﬁqulC¢Eb¢ﬂ0ﬁ3ue pl ai n t&bl emawas dried under

E?Q!s'&&%e%%%é%@dﬁhn 40C for 1fghr. QOWDOSIU on of

. preparation (per 3 2 ny) conpoun A85.36 ng 15

RagRes BIm G6eenaty) n1crocrystal$|neH@eIIquseSOng
monosodi um f umar at glpay hydr fgprogﬁlcellulose9ng
nonosodi um f umar at ebng 20 cal cium si'l i cat e36. 6 ny
Exameka el | ose sodi uml8. 3 ngy nmagnesi um st earate3. 3 ny

Tot al ( 6.8
manni t ol 561 64aﬁ? é}nlcrocrgstg}f?ﬁgp elﬁu%ose (30
B} cyrerysiail f dned %Mm&@éel 3@ o) wede berf fpradyl mived in a

€kaba bed 1 HRPQRALL ON) porikiet EBﬁP&lpF‘I‘ "85 the
granul ated wnile spraying an agueous SO ut1 oh
poryaT e yasy grarp e (hgle)srrayingnas oaﬁ\mufSuﬁahatJ@n( ef

%df%%&ﬁ%%p?ﬁb@fﬁdfb§%hq9f&}“ ép%ﬁngééﬁ#ﬂmgt P8 (20 o)

tal néd granul es were passe rou S| eves
eaééilﬂﬁcb ip, phemjluig §edegrarmviagoyr arﬂheegbtametm@ranules

99}@5&%@ eMEGudH q%ukngéh(gf)&e%) (gﬁé&ﬂédqdo mm) to give

croscarnel | ose sodi um (12 nmagnesi um st ear at’e
EPeved))draghdes heyonehe @ﬁ%@é@eﬂnsae‘mchgr@euﬁa@ (2fiPeg) were
aB&&h Ngd sk ¥h bl foy@%o%uﬁlabi £ted) bY@ FYREY uhabt &g

machi ne (Correct 19K, Kikusui
(2.5 g), and they were mixed in a plastic bag. The obtained

mixture was tableted by a rotary tableting machine (Correct

19K, Kikusui Seisakusho, Ltd.) using a 9.5 mm punch (tableting

pressure: 7.5 KN/punch, weight per tablet: 318 mg) to give a

plain tablet having the following composition. Then, the plain

tablet was dried under reduced pressure at 40°C for 16 hr.
Composition of preparation (per 318 mg)

compound A 85.36 mg
mannitol 155.64 mg
microcrystalline cellulose 30 mng
hydroxypropylcellulose 9 mg
monosodium fumarate 20 mg
croscarmellose sodium 15 mg
magnesium stearate 3 mg

Total 318 mg
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VAJ 2008/ 123536PCT/ JP2008/ 056522 Sei sakusho, Ltd.)

using a 9.3 mmtl o punch (tableting pressure: 7.5

KM punch, weight per tablet: 318 ng) to give a plain
ving the foll ow ng conposition.

?gﬁ;oﬁﬁzﬁa | et was dried under reduced pressure /gl%ﬁg%o&@n

for 16 hr. 5 Conposition of preparation (per 318 ny)

eeaReLnc A85. 36 ng nannitol 161. 64 ny nicrocrystalline

ceIIquse30 nonosodi um f umar at e5

pol yviTRPRyREohi onefsay ﬂ%%@#en?@%é“sédiunﬁ&rg
RRgRESH aatleaé a3 oLet ?ilg;gamnéxms%dl%mlﬁmﬂfé%n%s

A (85.36 g) and mannit ol were uniformy
A x¥ere ing fPrml Y Megdgianyl budd peabqllamﬁ@mExwab 1,

CORRERADREVRAT 860 |t RBAMEXE W& RS gsm&la%sgtg@uhsle

sprayi ng an aqueous sol ution of hydroxypropyl cellul ose
EBr@¥ln9|$ﬁaPHEe%Rﬁ(§°@4t2°@)°Qnﬂyd§@&YEﬁﬁHﬁ%§ﬁ kit 1948)
8hd ashdliol@tni Furtdiath! W5 dy2ARedr 9@ a4Qr £1d1E bed

obt ai ned granul es were passed through 16 nmesh sieves
eaperkahor - 1. Themoptedned \aragudesdweamaisesd thraugh 16 mesh

QPE%Q%p%Er%MﬁQ ]g.roaﬂlhlb e§o (gzl% Q) VES ﬁ%‘éﬁgs To the

m crocrystalline cellulose (25 g), croscarne | ose
sleaamﬁ% £2e8ed)InaTd At ghERT Pmddt earetztdctezi slglyocrmdtallme

EBEV 1ML (%Xﬁd?)' nc%ogbéﬁﬁélclol%%gso h?'éu ng rrachl ne

mxture was tab ete arotaré
resresiam §§Rar4@4<u§ui658él s @GS Ry LWeKs nuseﬁgna ®pdastic

BBY. Puhe holeéﬁme%t &umt@f@%ﬁa%r eableted W PUNED: 2 LB et ing
per tablet: nyg) to give a plain tablet "having

naehing I(§wrngctdrﬁ§%smk@w1 Tedsakubleo plldida) t adlret and@s5 mmd
Qﬁh&d wagebt{g6ynedsREESSHIL I@t/p&{%& B%Jl%tlﬁeprt let:

nposi tion of preparation (per 3 8.5 cohpoun

Aé% BNy taedhie & P@QlQQt%@%éPBW‘@r%If@éllP‘ﬁPrfE%eerg

composition. Then, the plain tablet was dried under reduced

pressure at 40°C for 16 hr.

Composition of preparation (per 369.2 mg)

compound A 85.36 mg
mannitol 166.64 mg
microcrystalline cellulose 66.6 mg
monosodium fumarate 15 mg
hydroxypropylcellulose 9 mg
monosodium fumarate 5 mg
croscarmellose sodium 18.3 mg
magnesium stearate 3.3 mg

Total 369.2 mg
Example 10

Compound A (85.36 g), mannitol (166.64 qg),
microcrystalline cellulose (30 g) and monosodium fumarate (15
g) were uniformly mixed in a fluid bed granulator (Lab-1,
POWREX CORPORATION}, and the mixture was granulated while

spraying an aqueous solution of hydroxypropylcellulose (9 g)
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sodi um hydr oxi del.45 ng mcrocrystalline cell ul ose30ng
croscarnel | ose sodi umlbng magnesi um stearate3. 5 ng

wd HodhAgl 5 my Exanple 13 compound ApkFezithdsz:

and manni t ol (199 g) were uniformy mxed_ in
g E‘OB%%PCBﬁlﬁhﬁP’ﬁ?’&i‘te( @91 | anpshARERACERPARATILENS b"a‘hd
tfanil Xt € Was Stiileatl §Hamlidsews PE Y4 @d@Rh28ugh 16 mesh
fs(grueous sol uti on_of hydroxypropyl cellulose (9 g %

G¥FF ¢ (3RGTFUEE. 2- §)™inFOs BHY i Hey@AoSr 3Ry es -04TQ)) thend

Goitatined diereld yranbrd anaput a)okveréhed@dd alaNedum silicate
granules wer e passed through 16 nesh sieves (aperture

11§ - fny) ¢ SrgISFarBebicse gpéhﬁmeg«‘? 1Po 9 handptagngsdum

%t@é@gtélf@lmdse )(25&% %h@)y Wer& raddadi Al &f;%é[s)t&tcabﬁ N€ The
15 cel | ul ose croscarnel |l ose sodium (12.5

amaﬁaa%é%mrgt Yé%? diablesed BY a FedarKelrRiatdng %%%tnm
yBk-2stt ¢ K20k ThEL O tgeq'saﬁqsm th.%e éwamibd @ 8dr Y fnch

rotary fabl éting machine (Corr'ect usui

ddabartisHb Pr@tsauye usf vy Kg/gulscfrmaveﬁgh‘é hP]% disd et hg369- 2

mge;s §yr<§lve7 a0 pikhi RUNENL tWBh G g Ree £8P &IinA48mpodftion.

give a plain tablet having the foll ow ng

g”gﬁposﬂw miamhéﬁblemevaﬁl drhed apider wadueld @degaAdee at 40°C

rRgUEEedhpr essure at 40C for 16 hr. Conposition of

preparation er 349.1 ound A85.36 ng 25

r?é’ﬁ‘ﬁP?b‘F’i‘gg QPHQP%WX‘yéP%’@;}) el B8bse9ny fumaric
Fé}ugdrm sodi um hydr oxi de28g43grgndn crocrystalline

cel

mannngfeSOng 166.64 mg
microcrystalline cellulose 30 mng
monosodium fumarate : 15 mg
hydroxypropylcellulose 9 mg
monosodium fumarate 5 mg
calcium silicate 36.6 mg
croscarmellose sodium 18.3 mg
magnesium stearate 3.3 mg

Total 369.2 mg
Example 11

Compound A (85.36 g), mannitol (161.64 g) and
microcrystalline cellulose (30 g) were uniformly mixed in a
fluid bed granulator (Lab-1, POWREX CORPORATION), and the
mixture was granulated while spraying an aqueous solution of
polyvinylpyrrolidone (18 g) and monosodium fumarate (5 g) and
dried in the fluid bed granulator. The obtained granules were
passed through 16 mesh sieves (aperture 1.0 mm) to give sieved
granules. To the obtained sieved granules (250 g) were added
croscarmellose sodium (12.5 g) and magnesium stearate (2.5 g),
and they were mixed in a plastic bag. The obtained mixture was

tableted by a rotary tableting machine (Correct 19K, Kikusuil
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Total 349.1 ng Exanple 14 Conpound A (85. 36
g) and mannitol (199.99 g) were 35 uniformy mxed in

ed granul ator (Lab-1, POAREX
g 3058 3heT 352008, 026525 CORPGRATI an) PN et

meitareshirs Icahuratrdl andi- Pemad mayichg <5¢P1§&&esueressure-

snlsutmppmdfh hyedﬁgxym@mtlaeebtulmeen@? 89 , gifwemar ptaaci d
% % g and soglun1 drOX|de 2.55 and dried in the
gt peyv i af ot LoWiRg 68T ?‘?ﬁe‘dog‘rarﬁﬂeé’s e plain

r{emee hdy w%dlénéeﬁ&%aueeaveeeéﬁeer bHr £0°¢- o6 1,

i ve sieved granul es. t he opt ai ned si eved granul es
%f@@ogltﬂo epéﬂﬁ%ﬁPﬁﬁqPrdE?§s?%ﬁIW%Me cel l ul ose (25
GHompetingcar nel | ose sodi um ( 32..360)g and nmagnesi um
stearate (2.9 g), and they were mxed in a plastic
FRG ¥Rt obt ai ned mi xture &L -PADPEted by a rotary
mae&ebry@kammaaeneelxuxday'reem 19Kqg Ki kusui Rei sakusho,

Ltd.) usin mm punch gtableting pressure: 7.5
RNPBEH H”“a%WEHFtﬁer tablet: °349.89ny) to give a plain

@@Qb@infmpyﬂyblﬁasnéolIOMAngleonp0§¢t|on Then, the
pl ai n tablet was dried under reduced pressure at 40C

fFPsearMliase e8APWRi tion oftdprep®¥ ati on (per 349.6

e9 RPN Wtdah88e36 My nanni 30l 1984 99 ny
hydr oxypropyl cel | ul ose9ng fumaric acid4,2 ng 20 sodi um
hydr oxi de2. 55 ng TRt@locr yst3ddl i ne™Eel | ul ose30ny

8&ed | ose sodi unil5ng nmagnesi um st earate3. 5 ngy
Tot al 349. 6

Compodg%.A (85.36 g) and mannitol (199.99 g) were
uniformly mixed in a fluid bed granulator (Lab-1, POWREX
CORPORATION}, and the mixture was dgranulated while spraying an
aqueous solution df hydroxypropylcellulose (92 g); fumaric acid
(4.2 g) and sodium hydroxide (1.45 g) and dried in the fluid
bed grahulator. The obtained granules were passed through 16
mesh sieves (aperture 1.0 mm) to give sieved granules. To the
obtained sieved granules (250 g) were added microcrystalline
cellulose (25 g), croscarmellose sodium (12.5 g) and magnesium
stearate (2.9 g), and they were mixed in a plastic bag. The
obtained mixture was tableted by a rotary tableting machine
(Correct 19K, Kikusui Seisakusho, Ltd.) using a 9.5 mm$ punch
(tableting pressure: 7.5 KN/punch, weight per tablet: 348.5

mg) to give a plain tablet having the following composition.

Then, the plain tablet was dried under reduced pressure at 40°C
for 16 hr.

Composition of preparation (per 348.5 mg)

compound A 85.36 mg
mannitol 199.99 mg
hydroxypropylcellulose 9 mg
fumaric acid 4.2 mg.
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25 Exanple 15 Manni tol (190.99 g) was uniformy
mxed in a fluid bed granul ator (Lab-1, POAREX
CORPCRATI ON), and an aqueous solution of fumaric acid
nd sodi um hydroxide (1.45 g) was s
\&‘ﬁéor%gg%aﬁ ound A (85.36 g) was added ther@gtﬁ/g]‘ﬁz%e>8036322
a°’ﬁ’dil{nﬁ 582%518 was granul ated whti% &frayi ng an
agueedsysallutinenc@f 1.:a@syvi nyl pyrs®l i dage (18 g) and
dried in the fluid bed granulator. The obtained
ﬁgﬁﬁ?@g%&@@@ Bﬁg%}@'d t hrough 16 Hesh Teves (aperture
ha@nggjmﬁ Gt@la¥atsi eved granules. Fo thg obtai ned
si eved granules (250 g) were added mcrocrystalline 35
cel lul ose (25 g), té’gcar nel | os¥*&aoti §fh (12.5 g) and
&3 W2008/ 123536PCT/ JP20081056522 st ear ate
(2.9 g), and they were mxed in a plastic bag

obt ai N"edRARdufe §Ris3a gH1 R dRagPi&ot of B9 9c9a§I) ei”?‘?f@
I‘iﬁ&@hbﬂﬁl;ﬁ @aeacin 19K 1 ufbkyedi gr3giviakys henad-1g. powing

unch (tableting pressure: 7.5 KN punch,
@Pﬁﬂ%&@ﬁt’asp&t hey i xgube Was (9 agrdated mhaulﬁ FRFANNg an
hiavks8s tha dtabh oyt rrg,&@ﬁppﬁbéywulmsae the)p! abaric acid
tabl et was dried under reduced Z’z)ressure at 40C for 16

2 BhAR srehubihysiregdrat (P4 Fér andgdniady)in the fluid
I%Hngiré}hlil%&o% NMehel @ot HiBEd Cgr%‘fnh@és Zud¥k PRGN through 16
hydr oxi del. 45 ng compound A85. 36
%P?v?%ﬁ/‘r%r(ﬁsﬁ}fﬁ‘b’fﬂe%ﬁg“‘m C’F%&Wﬁ gieye@ granules. To the
@)@Ithyﬁ@@es%@%dl r SHOSEAN 086 | 3@ R UMW nTREBESY 411 ine
st ear at e3. ot al 348.5 anpl e 16 Corrpound A
CEB6UIO3H %%ﬁd Ghan?m%ﬂar{nshéoaﬁ FroiEre (59- s 8RR Jagnesiun

@téQE‘at@ @.fd g d &&ﬂ tHedNWbAd afixckalnla FAYEX bag. The
CORPORATI QN), and the_ m xture was %ranulated vvhlle

Sbitai ey M tHEERS EHLEEEIPBA FPIREYy MRISHIRE Fafhide
((égrée&) 19‘141”R£k§s@§'5%1%8késﬂ3 QH:‘EII §ogéﬂm hy @, gxxlmgﬁ punch

ried in r anul at qQr

dBFB?ﬁEgz%Péﬁﬁﬁgﬁemré 5528%‘*25 WFHEng%erléﬁaﬁéﬁ 349.1

FigEVES dRelt pleid. ok heavihy ahsl e¥etowimobosii®ion.

t he obtai ned sieved granul es (183 g) were added

FPERocHR AR InEARKRY iPgsEr{ D UdgY, redesrchPFesFBse at 40°C

Fodi ueNK§A7. 25 g) and nagnesi um stearate (2.25 4)1 and
were mxed in atpll astic ba& Tpﬁg obt ai ned m xture

aBboRbl Gy tppraparatioh” ipé:
compound A 85.36 mg
mannitol 199.99 mg
hydroxypropylcellulose 9 mg
fumaric acid 4.2 mg
sodium hydroxide 2.04 mg
microcrystalline cellulose 30 mg
croscarmellose sodium 15 mg
magnesium stearate 3.5 mg

Total - 349.1 mg
Example 14

Compound A (85.36 g) and mannitol (199.99 g) were
uniformly mixed in a fluid bed granulator (Lab-1, POWREX
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30 rotary tableting machine (Correct 19K, Kikusu

Sei sakusho, Ltd.) using a 6.0 mmD punch (tabl eting

pressure: 2.5 KN punch, weight per tablet: 90.0 ng) to
%68@23% cain tablet having the follow ng CO?@?&#%b%sazz

lain tablet was dried under reduced

EPEE@%ﬁ%; 489 fie f@Xﬁpre:y?qagﬁﬁgg}qqqﬂqwgﬁle spraying an

Qﬁﬁ@@lsﬂ@o@.ﬁti@l@[oi@%g@zé‘%%pr&@l%@@@ﬁi@@@&@ GPIPEsMtic acid
manni t o

H§ df oKy &Pé‘p?P%‘PTF d}Yéisrezl%gnP% e d card it edngn st dilid
Bydr @driia@cd 725 THE BbEA QY Yrahhl &€ el 559§@@rm1rough 16
croscar nel | ose sodi un6. 9ng nmagnesi um st ear at e0,

RGE LA w@méspo@%zt? giye eysd @rwu%mm fg| the

oB#fired)sivREd Ucﬁafxﬁﬂ@sy (ﬁSO‘eﬂg) Nyaré | éﬁd@(pﬁgcrocrystalllne
granul ator (Lab-1, POAREX

rEkteesand g%mﬁ%rmﬂ%ses ﬁpgywnq\?la?n Saemeere@ magnesium
sebatdian (of shydr asyprapy! setd wWiesg {13 %1&&&%@99“ CThe
acid (2.5 9) and /5 sodi um hydroxide (0.863 g) and
gbratnach miKEUFE Has FeklgEethdivatorotame tedlatheg machine

p=Yatkl r d 61 gS a u

JEGRLLCE LR, PADRTAA, SRepkihor LERES TUREER D28 4 bfinc
drakief iggaRtpesu w1 75 SgiNpitnah e wei ghie dPedt ARblek: (L%
ﬁ%) ofo 5aaph epﬂ@lﬁ/\@:ra%lég gy AL LRe! Y51 EHle'nBe c&%éé’it‘i%ﬁ

20 (22.5 g), croscarnell ose sodium (17.25
ﬁhgmeﬁh@npéae@rmkée(tzwas @l;ledaml@dehe:yeme@l pme@unen ag 40°C
pLAasid ¢,y hag. The obtained m xture was tableted by a
rotary tableting machine SCorrect 19K, Ki kusui
GOPROHIdRS, Of tRESPANSILAGR a (8210 34w Spidkch (t abl eti ng
ps@SsHien 2. 5 RN punch, wei ghgs pry lyabl et: 90.0 ng) 25
to give a plain tablet havi ni; the foll ow ng

B i on. Then, the plaint¥&A%™9was dried under

h?@ﬁ&%rgb%@éuﬁll@tséoc for 169 hr. nmposi ti on of
%re aratlon (per 90.0 ng) conpound 0.67 ngy

ric acid

sodium hydroxide 2.55 mg

microcrystalline cellulose 30 mg

croscarmellose sodium | 15 mg

magnesium stearate 3.5 mg
Total 349.6 mg

Example 15

Mannitol (190.99 ¢g) was uniformly mixed in a fluid bed
granulator (Lab-1, POWREX CORPORATION), and an agqueous
solution of fumaric acid (4.2 g) and sodium hydroxide (1.45 g)
was sprayed thereon. Compound A (85.36 g) was added thereto,
and the mixture was granulated while spraying an aqueous
solution of polyvinylpyrrolidone (18 g) and dried in the fluid
bed granulator. The obtained granules were passed through 16

mesh sieves (aperture 1.0 mm) to give sieved granules. To the

" obtained sieved granules (250 g) were added microcrystalline

cellulose (25 g), croscarmellose sodium (12.5 g) and magnesium
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the m xture was granul ated |'e "sprayi ng an agueous
débureon 8K, hﬁdkw;aprsepyhkmnml agd. [ 766iry @) 9. 5 Ly iponch

d
ﬂ%bﬁlé@ﬁ% %erg s@Ad. sodj gra rﬁ;;tol}ﬂg?%é Grot%lé@ 348.5

dried i Tuid be ta ned
Feanbe e%l‘WelaePb@lilvé?ralbiéﬁ having rtgeafpbmmgl bochpmd:elon

chad, S0 STl WETHTELY 0 Db P00

488ed6 droscar nel | ose sodi um (3478 g), mcrocrystalline

t t 453. 6 :
ceib ol 106 Bl s D 3 64215, (052 € )

mapBitaehi ro Kakouki). The bW HAhey ni xture was

t-ahlef a rotary tableting, machine (AQUARI US 36K,
alquusucl"sdasée???as,akusho Ltd.) usi ng a 5 nMrO punch

€de‘lnéthmfg‘0mé%sure 6.8 KM puhcth mgei ght per tablet:

o give a plain tablefg gthefollovving
%glgr%%g[?tlen Then, the plain tagfsvim was dried under 20

P@émwlmyéggm@r@t 40C for 18 hr mg@onposi tion of

e co 5.36 ny
%ﬁﬁ%@éf%%l%fggngéﬁgéggéypr opy cel ﬁ | 0sel0.8 ng 25

FaA@rdEreddpgangediowh um hydr oxi@el. 38 ng croscarnel | ose
29Ghaui6y §tRlrate 3.5 mg

Total 348.5 mg

Example 16

Compound A (106.7 g) and mannitol (242.4 g) were
uniformly mixed in a fluid bed granulator (Lab-1, POWREX
COR?ORATION), and the mixture was granulated while spraying an
agqueous soiution of hydroxypropylcelluloée (13.5 g), fumaric
acid (2.5 g) and sodium hydroxide (0.863 g) and dried in the
fluid bed granulator. The obtained granules were passed
through 16 mesh sieves (aperture 1.0 mm) to give sieved
granules. To the obtained sieved granules (183 g) were added
microcrystalline cellulose (22.5 g), croscarmellose sodium
(17.25 g) and magnesium stearate (2.25 g), and they were mixed
in a plastic bag. The obtained mixture was tableted by a
rotary tableting machine (Correct 19K, Kikusui Seisakusho,
Ltd.) using a 6.0 mm$ punch (tableting pressure: 2.5 KN/punch,
weight per tablet: 90.0 mg) to give a plain tablet having the
following composition. Then, the plain tablet was dried under
redﬁced pressure at 40°C for 16 hr.

Composition of preparation (per 90.0 mg)
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A (71.1 g) and nmannitol (163.9 g) were uniformy m xed

v{,@ﬁ%;@bg%d bed granul ator (Lab-1, POAREX oogg%&sgxgm

m xture was granul at ed whi | e spraying an
&6ueewRd 35 sol uti on of hydroxyp?bpdA celPul ose (9.0 Q)
aadndebed in the WO 2008/ 1235369 GH-EP2308/ 056522
fluld bed granul ator. The obtained granul es were
padsedvrInrilgelislotsh sieves (apettur®I1.0 m) to

Q‘u}ﬁgr% ©&Q granul es. To the obtgigied gi;eved granul es
wer e added croscarnel |l ose sodium (17.6 ),

@Pé#%rwr&mﬂﬁe cel lulose 5 (2390:%° aad nmagnesi um
%%@6@1'3‘?51{&1%&) cePfifh ey were g xed [g a plastic

bag. The obtained mxture was tableted by a rotary
cabseatmrl losehisadiwM ni Rotary t@it eti mg nmachi ne,

o, Ltd.) using punch
FelpPLlRaISathY. %) (Phntet %t BRY Por e e

360 ng) to give al¢t@lpl ain tabl®?.-havi mg the fol | owi ng
g& gLti-pn. Then, the plain tablet was dried under

ed pressure at 40C for 16 hr. Conposition of
pr eparMﬁmurtO@péM%GD iy yag owpoliarn1X88igsd iy a fluid bed

Qﬂhiﬂé]ﬁg F%.gé gg dlﬁ(ﬁﬂr%(d g@iﬁ‘@ﬁﬁ%n‘ie' Lﬂé O?‘Feﬁgu§tﬂpe was

oscarrre mcr ocryst al
o&hul vk Ging Laagpesying gneamm,a@ 6olgtion of

T’?h%)%%@ﬁ ?5% %’r@t ’1%2256 f\nﬁ(%t%gr%)}g? 2% ?el fu? ose
c32ign hxdroxidef ¢ n$§/3 ) x add | drigdf Lo dhm@\gldahadat or
Qr@gu%atgp% Céﬁp%éﬁ' %gnul%%dwgyg ESH W4 %h%l?g15516 mesh

granul at ed e sprayi.ng an aqueous ‘solution o
Ipjpevesy rarpusel Luf ggw Co294Ye ai¢ved atantashe T dihg

RedaghadW Rl HPa@hives 430! §S-and the sieved granules
(21.5 g) of Example 16 were added microcrystalline cellulose
(22.5 g), croscarmellose sodium (17.25 g) and magnesium
stearate (2.25 g), and they were mixed in a plastic bag. The
obtained mixture was tableted by a rotary tableting machine
(Correct 19K, Kikusui Seisakusho, Ltd.) uéing a 6.0 mm$ punch
(tableting pressure: 2.5 KN/punch, weight per tablet: 90.0 mg)
to give a plain tablet having the following composition. Then,
the plain tablet was dried under reduced pressure at 40°C for
16 hr.

Composition of preparation (per 90.0 mg)

. compound A 10.67 mg
mannitol 59.1575 mg
hydroxypropylcellulose 2.7 mg
fumaric acid 0.5 mg
sodium hydroxide 0.1725 mg
microcrystalline cellulose 9 mg
croscarmellose sodium 6.9 mg
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Conposition of granules (per 152 ng) conpound A21. 34
ng | act 0osel08.66 ng 30 microcrystalline cellul osel6ny
hydr oxypr opyl cel | ul oseéng Tot al 152ng Conparati ve

Vﬁ;g@gg@g s Compound A (42.68 g), Iact ose (213cPapAdsnsesa

m crocryst alline cellul ose C%) wer e
&WPSPHF‘?: $HeREATEN a WD 2008/ 128536PCHPIP2008/ 056522

fluid bed granul atgdal(Lab-1, POREX CORBORATI ON), and
the m xture was granul ated while sprayi ng an aqueous

FFRIPLBAt®f hydr oxypropyl cel lul ose (12 g) and dried in

the flobbdied gr asedatgQr anmearqﬁtt@llnemmca@ul ﬁéré\/airﬁiformly
passed t hrough 16 nesh 5 _sieves (apert m‘r%%

980 v o Ordnir L SearHaabbt ol e BB FOREPRATION ,
(aha 2h€)mﬂ%ﬁd%eadg§dgﬁéhdl@ﬁé&U&Eﬂléi%b@ﬁylng an agueous
hydroxypr%g) cel | ul ose 9 the m xture was
AEH1PH éY%@XMCtHYéCG%E% At a‘ﬂﬁédon‘i”x't rmaphs acid

t @Blogb egl) | dharBoAMR MR % HBN Y AU e darky oﬁh»eaaﬂﬁ Uthe
Carparation, AG 5000B /o using a 9.5 Mm% punch

(B AcbrhPmndaton: The MTHARCHITaRIGR WBEF Rubezized

364n8 arg@ov&&mguegﬁnﬁi@ nptapl sHowdavhBgi d1e vhehi QMY and
conposition. Then, the plain tablet was dried under

ree du S e rapshieg a3C4BE-f gfo thehpbtTnnsosilieh Bfanules

PI3%080 ad) %x@peadéﬁ 4orD s ¥md D1 SLUTRI WA A AP 780 g) ,
| act ose254. 6 ng m crocrystalline cellul ose37.

GRS I G D8I Pl BUGER. 1136 | Dy oDgnERenaR L Stearate

hm@eosy@)rorbﬂdcehéjfalwa%l&&eaguzw&mb%ﬂ TN (TM20-0-0
Conpar ative Exa Conpound A (42,68 g), nmannitol

@g§¢ 3§u%bquaﬁakoukl) The obtained mixture was tableted by a
rotary tableting machine (AQUARIUS 36K, Kikusui Seisakusho,
Ltd.) using a 9.5 mmd punch (tableting pressure: 6.8 KN/punch,
weight per tablet: 360 mg) to give a plain tablet having the
following composition. Then, the plain tablet was dried under
reduced pressure at 40°C for 16 hr.

Composition of preparation (per 360 mg)

compound A 85.36 mg
mannitol 191.26 mg
hydroxypropylcellulose 10.8 mg -
fumaric acid 4 mg
sodium hydroxide 1.38 mg
croscarmellose sodium 27.6 mg
microcrystalline cellulose 36 mg
magnesium stearate 3.6 mg
Total © 360 mg

Comparative Example 1

Compound A (71.1 g) and mannitol (163.9 g) were uniformly
mixed in a fluid bed granulator {(Lab-1, POWREX CORPORATION),
and the mixture was granulated while spraying an agqueous

solution of hydroxypropylcellﬁlose (9.0 g) and dried in the
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m crocrystalline cellulose (32 g) were uniformy m xed
ina fluid bed granul ator (Lab-1, POAREX CORPORATI ON),
and the 25 m xture was granul ated while spraying an

W YReYssol uti on of hydroxypropyl cellul ose pdg Js3
dr| e n the fluid bed granul ator. The obt alg,neg&}m(?b'g 2

Fradt hed haaudataey ThE RRFLDEIBERLESS ¥ETE RRTIGr e

kn@otmh 1@ n@s‘ﬁesﬁé@é@d(a@é@’aﬁlfe,esl oThR) obd ajined sié@é/&d
gr anul es were added to | ow substi tuted

W&PH%?@T oﬁ?l E}é‘F |QH%§€€?05183V®<1 gapEutge (A0 bre \Rﬁsre added

Arseda il Bl dHleassa Dath t (19.. 6 THE, GBlFoBeds fh Xt iHee ceBBulose
tabl eted in an Autograph (manufactured by Shi madzu

derpBrat i mAERsBHER)StEarAke al% 3nd) puth fheabrers myxed
AhessPI&st it KAGPUNGR, oWl ity REkthAB s th8Pet8d Yy a

give a plain tablet having the follow ng 35
é@ﬁﬁsgu Fetirgenachine dMaph Rofisrat taﬁ%emqgealaehwr

fﬁﬁiﬂ%&‘ﬁ sé@a%ggﬁélzﬁéﬁﬁF’Gliﬁ?ao%/soéﬂ?%d@he%%%?eé&l

osl tion reparati on per
FEREBNRY P ﬁ/w%nweﬁahqaae%aﬁges 360 mg) to give a

16k ACE Msite hh@@n&fﬁﬂéﬂfgiﬁéﬁﬁﬁb composition. Then, the plain
hydr oxypr opyl cel | ul ose6ng | owsubstituted

Hepdd ek o piriied] vuders a@dycTdintiebGOwg ExptiCndox a6 hr.
E;)@ apBk et forl QENBrapaehtichS ¢hekt | 34 ﬁ&,(})perty of the dried
plain tablets obtained in anpl e and Conparative
EeERpYRA P was eval uated by a di $3oiUfi%n test (2.0
w{a\ﬁ[;{gg@gl um dodecyl sul fate- cog; agmlnqgg phosphat e

buf f er ?11 900 nlL, Paddle Meth 50 rpm 370).
'Fﬁé‘r%g%-‘%ﬂﬁ)‘tllcé lyiese was perforhed adording to /5 the
rapanssfe AmBeaP@ei a 14t h Editj on Bigssol ution Test
Met hod 2 (Paddl e Method). The di ssolution rate was
ﬁ\%&%?’éﬂswléﬁﬁl Ge R kPSeest sol 88 onT% a WV
HRJBHS PR NHtcARRBEAt US (AQi | ent 8433 ,ﬁ%l l ent) at each
time point, quantifying conpound A and the nmain
deconposi tion protRi@L usi ng MiF$? 20 "onponent
Adabishtiwd ExBRpa@paratus, and calculating the
dissolution rate fromthe total ampunt_thereof. The

resul t OV HWHAF rPEidg, 4aCHPRG &ifh 7: 8¢ Bhow@dt he

hasubt sysfalllaecdet i sl N3k ap) leref uﬁxwﬁu@ hiand i10-a
ows the results of the dried plain tablet of

éﬂHﬁgrgf@\ﬂgaE%&ﬁﬁpg gpab i, POWRé% CORPORATION), and the

mixture was granulated while spraying an aqueous solution of
hydroxypropylcellulose (12 g) and dried in the fluid bed
granulator to give granules.

Composition of granules (per 152 mg)

compound A 21.34 mg
lactose 108.66 mg
microcrystalline cellulose 16 mg
hydroxypropylcellulose 6 mg

Total 152 mg

Comparative Example 3
Compound A (42.68 g), lactose (217.32 g), and

microcrystalline cellulose (32 g) were uniformly mixed in a -
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25As shown in Fig. 1, it was denonstrated that

addition of a pH control agent inproves dissolution

property. Experinental Exanple 2 The dried pI ain

vﬁ@%o?ﬂiﬁ #bt ained in Exanple 1 and Conparatiy Wagm
p

aced in a glass bottle with a 30 deS|c
rfdspeched eqnpnuadagost draltt lat PATREN SORBARATISAD M. apd the

& BAS Erd &) gtzfasu@gpy@t Hafi et Qgr%mass&wu%d gls&uw@én of
measured by t follow ng Conpou

wersir Q?{mm%@ell ﬂ\ubﬁseéxﬁlﬁaéﬁ ard ghdee in gt luaﬁdb@qﬁe
?gjag%l ngyvas The | S B0 S !;P&nﬁé“so FE‘Q Uﬁé&é%df 'tiﬁ:&ﬁgl’( Q.64 Resh

d quantified by h or mance
EdleyRn Q@eI\KQIEOQSSD I@Z@S:&C@PM F@mﬂosm@es The obtained

98Bt gaiany (B '—53)(_{)“%% Laged CE' | ou, 0@ diELans.

HPLC condi ti ons detec ul travi ol et absorption .
PYSroNEpeebYLgedsutesentO -Radel eangt theoniximespgsumbxed in a

%sgasgtﬁé)ﬂﬁm %&@mb&”ﬁxﬁir@”ﬁ&? tarfl @AMy ot h:

mm col umm tenperature: 25C nobile phase (A): 0.05
AItoOT ity s (eaudaptinr et b(YpSIhsmﬁ}Zla@thanqne AGxBE00B)

S5 57 PO SpR0EEEL B 005, L o BORBNS o
fneefwtahlemj A7 - §radl dimt givega ardin fabigt thavdng the

(fsgj é\g?xt?% (fon%gg%léﬁ) el AP pAbas e et ¥AsOaried under
reduced pressure at 40°C for 16 hr.

Composition of preparation (per 374.9 mg)

compound A 50 mg
lactose _ 254.6 mg
microcrystalline ceéllulose 37.5 mg
hydroxypropylcellulose 14.1 mg
low-substituted hydroxypropylcellulose 18.7 mg

Totél 374.9 mg

Comparative Example 4

- Compound A (42.68 g), mannitol (217.32 g), and
microcrystalline cellulose (32 g) were uniformly mixed in a
fluid bed granulator (Lab-1, POWREX CORPORATION), and the
mixture was granulated while spraying an aqueous solution of
hydroxypropylcellulose (12 g) and dried in the fluid bed
granulator. The obtained granules were passed through 16 mesh
sieves (aperture 1.0 mm) to give sieved granules. The obtained
sieved granules (15.2 g) were added to low-substituted
hydroxyprppylcellulose (0.8 g), and the mixture was mixed in a
glass bottle. The obtained mixture was tableted in an
Autograph (manufactured by Shimadzﬁ Corporation, AG-5000B)
using a 6 m¢ punch (tableting pressure: 3 KN/punch, weight per
tablet: 160 mg) to give a plain tablet having the following |

composition. Then, the plain tablet was dried under reduced
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107030 900100 911000 110 (i njecting) 1000 The
results are shown in Table 1. As shown in Table 1, /5
it was denonstrated that addition of a pH control
agent suppresses deconposition of conpound <
“ﬁg@ﬁ%{’rzﬁf‘iﬁon increase (% in amount of decoﬁ%g@g&&gsn
predsieie =t 4R°C tfakl @6 of . Exanple 1 tabl et of

ive . . perinmental Exanple
gggg%%&é’\rﬁaﬁgrég@%%t%lﬁgd(E%Isé%gjng e 2 and Conparative
Exapphirel 2 were placed in a glass bottle withZd.34 mg
desiccant, respectively, and stored at 40C f e
%ﬁ%g&m i ncrease in the amobunt of the decofrypdggdmg
pri odoctyst@d lirpasce Eldilioset he same manner as inté mg

%§8§5§§5¥8ﬂ¥1e§%9@f&§% 2. 6 mg
low-substituted hydroxypropylcellulose . 8 mg
Total 160 mg

Experimental Example 1

The drug dissolution property of the dried plain tablets
obtained in Example 1 and Comparative Example 1 was evaluated
by a dissolution test (2.0 w/w% sodium dodecyl sulfate-
containing phosphate buffer (pH 6.8), 900 mL, Paddle Method,
50 rpm, 37°C). The dissolution test was performed according to
the Japanese Pharmacopoeia 14th Edition Dissolution Test
Method 2 (Paddle Method). The dissolution rate was measured by
applying a test solution to a UV measurement apparatus
(Agilent8453, Agilent) at each time point, quantifying
compound A and the main decomposition product using Multi
Component Analysis of the apparatus, and calculating the
dissolution rate from the total amount thereof. The results
are shown in Fig. 1, wherein -@- shows the results of the
dried plain tablet of Example 1 and -O- shows the results of
the dried plain tablet of Comparative Example 1.

As shown in Fig. 1, it was demonstrated that addition of
a pH control agent improves dissolution property.
Experimental Example 2

The dried plain tablets obtained in Example 1 and
Comparative Example 1 were placed in a glass bottle with a
desiccant, respectively, and stored at 40°C for one month. An
increase in the amount of the decomposed product was measured
by the following method.

Compound A was dissolved in an extract at about 1 ug/mL,
and the solution was filtered using a non-aqueous filter (0.45

um) and quantified by high performance liquid column
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25The results are shown in Table 2. As shown in Table
2, WD 2008/ 123536PCT/ JP2008/ 056522 it was
denonstrated that addition of a pH control agent

suppr esses deconposition of conpound A Tab .
W E on increase (% in anmpunt of decolﬁsg%‘gpé%osmwﬂz

phoeiogrephy (HRTENulede bt dapleving Condi BsoRs-

Comma abhye-fosaml e 2 0.37 5 Experinental
Exanpl e 4 The drug dissolution property of the

np
dr i edefpicdion : t abteavs od Bt apprarHtd oRxBRpEEt-e&nd
Co Al e E%%ﬁe%g‘éﬁ? syv@lat ed by a dissol ution
test (0.5 vv?vv% sodi um dodecyl sul fate-containing
phosehatme :bHCefadkpBréC8Y, DA, ntiinn@adiiameter hodl, 6 oy,
50 rpm.RtC) 5o The di ssolution test was perfornmed
accordihg to the Japanese Pharnmacopoeia 14th Edition
Di sscblninoneimpstatvietehod5Z ( Paddl e Met hod). The anount
of dis I S ai ' [ st
sol uti %ﬁﬁ%f%ﬁ%g‘é%éﬁ& adr)fg)t 5f| B? g% b%%%éy gtagiézlglgfog}g %’% at
each t Br@) puiatopisnileusimeds sedupiorhi(§hal) 15
per f or mgGe: d igildisd (80! WTb<C RborB! it ARhLe (R4 upder

the foll'owng conditions. The dissolution rate was
cal cul xttedafetonitivd leondkxedrmplition Ednfdound A

(retepst.o g gbout 10 mn) and the main
deconpos {ll %kﬁ%& oduct (retention time about 4 mn).
gradient program (linear)

time (min) mobile phase (A) (%) mobile phase(B) (%)
0 (injecting) 100 0
10 : 70 30
90 0 100
91 100 0
110 (injecting) 100 0

The results are shown in Table 1. As shown in Table 1,
it was demonstrated that addition of a pH control agent

suppresses decomposition of compound A.

Table 1

preparation increase (%) in amount of
' decomposed product

tablet of Example 1 - 0.52

tablet of 3. 84

Comparative Example 1

Experimental Example 3

The granules obtained in Example 2 and Comparative
Example 2 were placed in a glass bottle with a desiccant,
respectively, and stored at 40°C for one month. An increase in
the amount of the decomposed product was measured in the same
manner as in Experimental Example 2.

The results are shown in Table 2. As shown in Table 2,
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20 HPLC conditions detector: ultraviol et absorption
phot onet er, neasurenent wavel ength: 260 ri m col umm:
YMC- Pack ProCl8, 5 gm inner dianeter: 4.6 Uall,
| engt h;. 150 nm 25col unmm tenperature: 25C nobj SE.
v%?ﬁ)gg/fﬁ:}?‘?’ﬂ phosphate buffer (pH3.0)/acetoni P?*’F"eze‘%%az
$é! wef odeonstratpdvwehaiheddition /ofi @ PH controfhagent
ILBUELSs ! Qi APBsifidH Gr 2 €hh -411- shows the
30§Pesu?ts of g%yiggd pl ain t%nﬁ et of Exanple 3 and -0-
Jabhe Zhe results of dried plain tablet of Conparative
BRr&t ion . 3 i
shown in Fig. 2, it was dem)n_stdre doihat, add

&Ph%ﬁ C? aIe 3 and 5 Coaai ve ngbe 3 were
Sloapadative, Exlaapdebott| e with a desiccant, :

respectively, and stored at 40C for one nonth. An

increase in the apount of the deconposed product was
FERSHHRE mggrepnanner as in Experimental Exanple

2. Therkesdihigs dakgoBltawh phRogédt e oF. thAe @&hiesan pllaidatdlets
rated that addition of

SBierBF o oHDpr Lot CABRSHEISIR FOAMBL® CbYouRte jeated
BybhedBssqnaianateon (0.5Cweasesddum Hoaddyintsuffate-
%%% 2?855?‘3%8%% g%e gﬁé%%r (pH 6.8), 900 mlL, Paddle Method,
50 rpm, 37°C). The dissolution test was performed according to
the Japanese Pharmacopoeia 1l4th Edition Dissolution Test
Method 2 (Paddle Method). The amount of dissolved drug was
obtained by filtering the test solution with a membrane filter
(pore size 0.45 pum) at each time point, and quantified by high-
performance liquid column chromatography (HPLC) under the
following conditions. The dissolution rate was calculated from
the total amount of compound A (retention time about 10 min)
and the main decomposition product (retention time about 4
min) .
HPLC conditions
detector: ultraviolet absorption photometer,
measurement wavelength: 260 nm
column: YMC-Pack ProCl8, 5 pum, inner diameter: 4.6 mm,
length: 150 mm
column temperature: 25°C
mobile phase: 0.05 mol/L phosphate buffer
(pH3.0) /acetonitrile mixed solution (1:1)
flow: about 1 mL/min
The results are shown in Fig. 2, wherein —-®- shows the
results of dried plain tablet of Example 3 and -O- shows the

results of dried plain tablet of Comparative Example 3.
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tabl et of Exanple 3 tablet of Conparative Exanple 3
3.83 Experinental Exanple 6 15The drug dissol ution
property of the dried plain tablets obtained in
and Conparative Exanpl e 4 was per < s
V‘é\%?@?&?ﬁﬁ to Experinmental Exanple 3. The re%g{r?ﬁ%smas:zz
shown As Fioyn 3n Fher &.n it49was damonstraeed ddatt addition of
df ipd phaldy takhet ;4 oLl 8o an the
regu %s of dI‘I%ed plllgflg% t abl e?s%ﬂf %n(‘gnpar ative
Expeplipenttal Examppe Thown in Fig. 3, it was
deﬂvn%@gﬁqehha&aﬂ@ 4190 5 Obi £ Bl OB LlnAGER ang
roves dissolution property. Experinental” Exanple 7
zsvmer@lti‘eej Eglagbhe t bjastes pdbeed rigd ai alEsanpitdéle whth a
ar v wer e lass t
R LB Bt AP faly VR, BHOREL A Pl R CpRE oy, an
dm@rneﬂ@ hin Ahei popwaisef rthﬁhéemmtedopmmtd @gsnpesered
0 t r
gpgygn%%ﬁln@ggpgg ifp%ggﬁe resu ?gg%rgés own in
Tabl e The Acesyfd@nare sStabinein, Taklends dehshownatedlatist 3,

b i T PR N R R N
swppresses ddecunpestidmwmiotonpesldd A. Table 4

plra%ggrgti oni ncrease (% in anount of deconposed
nroduct

r'preparation increase (%) in amount of
decomposed product

tablet of Example 3 1.31

tablet of 3 83

Comparative Example 3

Experimental Example 6

The drug dissolution property of the dried plain tablets
obtained in Example 5 and Comparative Example 4 was performed
according to Experimental Example 3. The results are shown in
Fig. 3, wherein -@®- shows the results of dried plain tablet of
Example 5 and -O- shows the results of dried plain tablet of
Comparative Example 4.

As shown in Fig. 3, it was demonstrated that addition of

a pH control agent improves dissolution property.

Experimental Example 7

The dried plain tablets obtained in Example 6 and
Comparative Example 1 were placed in a glass bottle with a
desiccant, respectively, and stored at 40°C for one month. An
increase in the amount of the decomposed product was measured
in the same manner as in Experimental Example 2.

The results are shown in Table 4. As shown in Table 4,

it was demonstrated that addition of a pH control agent
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tabl et of Exanple 6 tablet of3.84 Conparative Exanple
1 Experinmental Exanple B 5The dried plain tablets
obtained in Exanples 12, 13 and 14 were placed in a

V@{ass bottle with a desiccant, respectively

10

15

20

%9%53%{’? 40C for two weeks. An increase inpgﬂgﬂoao%asﬁgz
chowheg daddmpdselll predessesadeqrawodibion ol fempad A.
mapRer as in Experinmental Exanple 2. The results are

shown in /o Table 5 As shown in Table 5 it was
denepstatdvad that additi dmcokage pHlcdnt ARPURLY @t
suppr esses deconposi ti on deicompopadindtoduchnd adj ust nent

t @aBletORIf RRhmPIR igCreases the stability.g8 conpound

A dpbl € preparafionincrease (% in amount of
dgggggaégqepgggz t, ;tablet of Exanple 136822 tabl et

Experi nental Exanple 9 The dri ed bl ain tablets

GbariRchidl EX &3 16 and 17, and Conparative
Exanple 1 were placed in a glass bottle w

d
desi cchBpt driedpririn daplebfeRtomed ab Ef@é"lfl&g bie 13 and

MantBre ANl 2Qd AT £afidsNbbbel & a0fes ecaiegonposed
product was measured in the same nmanner as in .
Beseerhivrld, ERdnpiared at 40°C fpjetveHifeks.arfdh dRGRARASE 1in

ithel 8RbEn 1 -0 FAThE N@WbnipgdsEabp Loduct! hast abd firedofin the same
Exanpl e 16 and Exanpl e 17 showed a stabili zi ng effe[_lct.

FZIREE| S 60 FREPRIMTGH FrABPtase (%S inPSibEntrprohovn 1n
deeoBpesed spEREMCtin Table 5, it was demonstrated that

addition of a pH control agent suppresses decomposition of
compound A, and adjustment to an optimal pH increases the

stability of compound A.

Table 5

preparation increase (%) in amount of
decomposed product

tablet of Example 12 0.22

tablet of Example 13 0.49

tablet of Example 14 0.65

Experimental Example 9

The dried plain tablets obtained in Examples 16 and 17,
and Comparative Example 1 were placed in a glass bottle with a
desiccant, respectively, and stored at 40°C for one month. An
increase in the amount of the decomposed product was measured
in the same manner as in Experimental Example 2.

The results are shown in Table 6. As shown in Table 6,
the tablets of Example 16 and Example 17 showed a stabilizing
effect.

25 Table 6
preparation increase (%) in amount of
decomposed product
tablet of Example 16 0.56
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0.56 tablet of Exanple 16 tabl et of Exanple
17 0.84 tablet of 3.84 Conparative Exanple 1
Experi nental Exanple 10 A pH control agent was

wdizsoig?l vegl or suspended in water at a cgncp&gj_%ws%%sn
staiplats iodn Efigrep

E yeeddured for pH The res@:B4 are shown

| talflai! @f7. Table 7 pH control agent gagho pH( 25C)
NOGHRSAGitH ke f Bhodarpatee 1 )

Experimental Example.lo

A pH control agent was dissolved or suspended in water at
a concentration of 1% w/v at 25°C, and the resulting solution
or suspension was measured for pH. The results are shown in
Table 7.

Table 7
pPH control agent ratio pH (25°C)
monosodium fumarate ' 3.57
fumaric acid/sodium

7.487/2.583 3.56
hydroxide
fumaric acid/sodium

6.816/3.311 4.07
hydroxide
fumaric acid/sodium

6.242/3.790 4,64
hydroxide
sodium dihydrogen

Y g 4.56

phosphate

Experimental Example 11

Water (1080 mL) was added to three tablets of Comparative
Example 1, and the mixture was stirred‘until complete
disintegration of the tablets. The resulting suspension was
measured for pH at 25°C. As a result, the pH was 8.02.
Experimental Example 12

The solubility of compound A in aqueous solutions with
different pHs was measured as shown below.

An excess amount of compound A and an aqueous solution
were placed in a test tube, and the mixture was shaken at 25°C
for 30 sec every 5 min. After 30 min, the solution was
filtered with a 0.45 um membrane filter to give a sample.
Using the sample, the concentration of compound A was measured

under the following HPLC conditions.
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3.57 fumaric acid/ sodi um hydroxi de 7.487/2.583 3.56
fumari c aci d/ sodi um hydr oxi de 6.816/3.311 4.07 fumaric
aci d/ sodi um hydroxi de 6.242/3.790 4.64 sodi um

%ngﬁ%n phosphate 4.56 Experinental EXgapph®odkhses2z
f

ég, ter (,1Q80 m) was added to three tablets o
ardtTVe°BRanpl e 1, and the nmixture was stirred
unt i Heterret aldiravihdlagr absorptfort bRotahdteirs. The
resul ti ng suspensi o ured for pH at 25C. As a
resuf“??s‘?ﬁ?é“eﬁ’% Wﬁgeg‘?r@%’ggir%nt al I[I;xan'pl e 12

1. 5The1 & UMc-bYcRf PEUTRBOUB ) 11RNBEUSDMEtRR!: Uk ARS
with_ different pHs was nmeasured as shown bel ow. An
exceSEY 'ug]cﬁlf conpound A and an aqueous sol ution

ver ecpl @ped- drpeatesd: taghe, and the m xture was shaken
at 25C f 30 sec ever ]

I 5 n. After 3 in, the

ol uti BROMAS BEea DePb il PROD LS S, olE

filter to give @ /ae8pbeitiiSiengikd® saAmplien (he1)
ration of conpound A was neasured under the

?glnlC \?\ﬁt"ﬁb e &oﬂ{j?;fplrrbns.

Table 8

solution solubility (mg/mL)
0.1 mol/L HC1 less than 0.01

pH 2.0 * less than 0.01

pH 3.0 * less than 0.01

pH 4.0 * less than 0.01

pH 5.0 * less than 0.01

pH 6.0 * less than 0.01

PH 7.0 * 0.94

*: Britton Robinson buffer

INDUSTRIAL APPLICABILITY
The solid pharmaceutical composition of the present
invention shows both superior stability of compound (I) in a
preparation, and superior dissolution property of the active
ingredient from a preparation. Therefore, it is extremely

useful as a preparation. technique of pharmaceutical products.

While some of the embodiments of the present invention
have been described in detail in the above, those of ordinary
skill in the art can enter various modifications and changes
to the particular embodiments shown without substantially
departing frém the novel teaching and advantages of the
present invention. Such modifications and changes are

encompassed in the spirit and scope of the present invention
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WD 20081123536PCT/ JP2008/ 056522 HPLC condi ti ons
detector: ultraviol et absorption photoneter,

nmeasur enent wavel engt h: 260 nm col um: YMC- Pack
ProCl8, 3 gm inner diameter: 6 mm 5l ength; c .
WO 8 per at ure:  25C nobi | e phase: 0.05 Frg?/fll)_zgas’omm
posphafarthufifiethd mgrendpdackaiosi-tril e m xed sol ution
(1:1) flow about 1 nmi/mn /o Table 8

solutionsolubility (nmg/mL) 0.1 nol/L HOless than 0.01
pH 2. OThisesppl heat i®PrOispbpSed ol F§sprémisionel applicqation
TdES 0 *Lesset 0 ] * S
oy O sy, O o et VB RBbT o BOFFEr
hEDeSTR Aly APPEY€ARI.LI TY 15The solid pharnaceutica
conposition of the present invention shows both

superior stability of conmpound (I) in a preparation,

and superior dissolution property of the active
ingredient froma preparation. Therefore, it is
extrenely useful as a preparation techni que of

phar maceuti cal products. 20 Wil e sone of the
enbodi ments of the present invention have been

described in detail in the above, those of ordinary
skill in the art can enter various nodifications and
changes to the particul ar enbodi nents shown w t hout
substantially 25 departing fromthe novel teaching and
advant ages of the present invention. Such

nodi fi cati ons and changes are enconpassed in the

spirit and scope of the present invention
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WD 2008/ 123536PCT/ JP2008/ 056522 as set forth in the
appended cl ai ns. This application is based on
US provisional application No. 60/908,515, the
contents of which are incorporated 5 hereinto by
reference. CLAIMS 1. A sokjgpharnmaceutical

conposi tion conpr|3|ng

(5- net hyl 2- oxo- 1, 3-di oxol- 4-yl) net hyl

tho
ﬁ1 ; %—yﬁc} zfg %%ﬁg SPMPeRhREAT CRMPE Ry | (PoPahyl-
ZHB&dUIﬂ@ﬂﬂfbkéﬂH@L@qnmb@mglpQtaggbggm§a qzlapg_@kéﬁi 5-

control agent har maceu nposi t1 on
dﬁhicd%@ﬂ 2. Aneeedinadie Blei bipbanydr4 agbhmemxsl Pt
I IL.ca t aL m
i e R o aTRER 68T plidarapd gpneror
&g@nnblnatlon of fumaric aC|d and sodlun1hydrOX|de 15
4. A nmethod of stabilizing
(5- et hyl- 2- oxo- 1, 3-di oxol-4- yl)nethyl
2- eﬁﬂ@@hal‘m(e[c?eu‘dl%aqx%bﬂb sdichydr 8flc2admoxadimead #1 Whe pr
) bi phenyl - 4-yl ] et hyl }- 1 benzi ni dazoi e- 7- car boxyl at e
R BEeL uAPSALt hag PHs@l it® Phar maceuti cal conposition,
zo which conprises adding a pH control agent to the
sol i d pharmaceutical conposition conprising
3(5 - T mhaﬁnmt’h,c&-l «hoomhlztlph) ot byb.lm 2, wherein the pH

SR aL L roa ST i Brnedi U FHBRRGES. ok BerTRi R AR of

FameSad & B B lhD FRBInU My@idbolkiaé? 5. A method of
i mprovi ng dissolution of

(5-nmet hyl- 2- oxol, 3- di oxol-4-yl ) net hyl

2: %h\?é(ﬁ’h%d{gg (:gb%)iQ.zﬁ{%_ b Smﬁgt% -% %x‘;xédbaégbfcg%hl-

1) bi pheny enzi m dazol e CAr boxy
xib)trmsm}c&n%ﬂ&tthm-d [£01-i (& -pxar-da e diihgdlro3D, 2, 4 -oxadiazol-

PPl YL o S5 St P con Lo, 2ie
ﬁ&taﬁﬂy[ﬂ s%xltDXJSh 15 Ss6ll DAOPph4ribeRitial composition,

et hoxy-1-([2' - (5-0x0-4, 5-
%‘?hﬂ}lar sompflﬁeéxéa%dalm E Iih‘)%%ﬁéﬂ}rl agepti k6t g spidd

SR SR 8117 RBP4 RRUASSE 4B S8 Imet1fr1 B58xY-1, 3-

a pH control agent for stab|I|2|n
4®xml+ﬂrﬂ12) -enddy, 13 %@M@y&lyl{)[ﬁét—ﬁsil 0xo-4,5-dihydro-1,2,4-

B R e R S e B e
wmm$zﬁdtasnumn6@alld; phar maceutical 5 conposition

conpri sing (5-nethyl-2-o0xo0-1, 3-di oxol-4-y1l)net hyl
2- et hoxy- 1- 02/ - (5- oxo- 4, 5-di hydro-1, 2, 4- oxadi azol -

¥ )i benys - éfyung%wn)g &mﬁmgﬁzekexz ﬁé{ﬁfryé Axo-

e potassiumsalt. a pH control age
1@@9&@1@@.@@1@ |2oret@oe<p'erlt~;i [8f - (5-ox0-4,5-dihydro-

oA By L I b by bt s imigpeote-

"b-b:cq:ﬂ'mnWlaét-e yWdueetsiyid shittbenzinnidazel £3 lparbasgliatieal
gotaSSlun1saIt froma SO|Jd harnaceutlcal composi tion

PP S AGRe 5 VRS 0?4304 8xBE- FOPyivet RASNt to

thet Soxyd Jpﬁiﬁna&eﬁx%ﬂ c%nqjdaﬂirl%nl c%n&n%% Z0d =mshy1-2-

I)blphen Inethyl} 1H benzi m dazol e- carboxylat
ai;éi/m%q yl)methyl 2-ethoxy-1-{[2'-(5-0x0-4,5-

dlhydro 1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H-

benzimidazole-7-carboxylate potassium salt.
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6. Use of a pH control agent for stabilizing (5-methyl-2-oxo-
1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’~(5-0ox0-4,5-dihydro-
1,2,4-oxadiazol-3-yl)biphenyl-4-yllmethyl}-1H-benzimidazole-
7-carboxylate potassium salt in a solid pharmaceutical
composition comprising (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl
2-ethoxy-1-{[2’-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-
yl)biphenyl-4-yl]lmethyl}-1H-benzimidazole-7-carboxylate

potassium salt.

7. Use of a pH control agent for improving the dissolution
property of (5-methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-ethoxy-
1-{[2'-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl)biphenyl-4-
yllmethyl}-1H-benzimidazole-7-carboxylate potassium salt
from a solid pharmaceutical composition comprising (5-
methyl-2-oxo-1,3-dioxol-4-yl)methyl 2-ethoxy-1-{[2’-(5-0x0-
4,5-dihydro-1,2,4-oxadiazol-3-yl)biphenyl-4-yl]lmethyl}-1H-

benzimidazole-7-carboxylate potassium salt.
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