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DESCRI PTI ON ORALLY DI SI NTEGRATI NG POADER COVPRI SI NG
Cl LOSTAZOL AND MANNI TOL TECHNI CAL FI ELD The present

wonvewniose rel ates to oral powder conprising cPCOIPARGOB13345

whi ch can be disintegrated in oral cavity. BACKGROUND
ART Cilostazol is 6- [4- 1

(l-cycl ohexyl -1 Htetrazol -5-yl) - butoxy] -3,

4-di hydrocarbostyril as shown in the follow ng fornul a
(1) / which exhibits high inhibitory action for

platel et aggregation as weklra$rhpRi bitory action for
phosphodi esterase, antitunor activity, hypotensive

action, antiphlogistic action, etc. and thereby is
wi dely used as an antithronbotic agent, a drug

| mr.Qvi [ rcul ation n,.antiphlogistics, an
LG R, B Bl B nef VPP i ol
antiasthmati c agent, as well as a phosphodi esterase
inhibitor. The cil ostazol tablets which are called
Pletaal tablet 50(r) and Pletaal tablet 100(r) (OTrSUKA
PEARNACERUTEERLPCO, , LTD.) have al ready been on sale

(see JP-A-56-49378) . Further, the tablets have been
The present invention relates to oral powder

comprising cilostazol which can be disintegrated in oral

cavity.

BACKGRQOUND ART

Cilostazol is 6—[4- (1-cyclohexyl-1H-tetrazol-5-yl) -
butoxy]-3, 4-dihydrocarbostyril as shown in the following
formula (1), which exhibits high inhibitory action for
platelet aggregation as well as inhibitory action for
phosphodiesterase, antitumor activity, hypotensive action,
antiphlogistié action, etc. and thereby is widely used as
an antithrombotic agent, a drug improving cerebral
circulation, an antiphlogistics, an antitumor drug, an
antihypertensive agent, an antiasthmatic agent, as well as
a phosphodiesterase inhibitor. The cilostazol tablets
which are called Pletaal tablet 50° and Pletaal tablet 100°
(OTSUKA PHARMACEUTICAL CO., LTD.) have already been on sale
(see JP-A-56-49378). Further, the tablets have Dbeen
additionally approved as a medicament having an indication

which prevents the relapse after treatment of cerebral
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additionally approved as a nedi canent having an
i ndi cation which prevents the rel apse after treatnent

wohow@osiss al | nfarcti on (except cardi ogeni c cer eoTAP2006/313345

infarction) The use state of Pletaal tablet(r) was

i nvestigated (market research between January and
June, 2001), and therein the distribution classified
by age bracket had shown that patients of 65 years or
nore occupi ed about 74% of the whole. According to the
dhsbilbRYbhon exbassi [ihediByeAge Reackst1i 1 HGANNRESHIN
wWith cerebral infarction-patients that has been newy
applied since 2003, patjents of 65 years or nore
occupi ed about 83 8% (Napl#® 1). Anyway, it appears

to Whomthe cilostazol tablets

S 3 people. Table 1 . The nunber
ofNgere i arction-patiewhi cl assified by age
acket. Generally, as a pers gets older, his

eati Mg Wallomﬁng function cones to be | owered.

)ly, it has been desired to develop a

aration which is easy to be taken by aged
pati entS to whomthe cilostazol tablet is applied.
Furthermore, it is known that there are some patients

suf f eFPRg BEBmM phadifa Ehsihgader EBPARt™ was investigated

infarction-patients
(market research between January and June, 2001), and

therein the distribution classified by age bracket had
shown that patients of 65 years or more occupied about 74%
of the whole. According to the distribution classified by

age bracket in connection with cerebral infarction-patients

that has been newly applied since 2003, patients of 65

years or more occupied about 83.6% (Table 1). Anyway, it
appears that many of patients to whom the cilostazol

tablets are administered are aged people.

Table 1. The number of cerebral infarction-patients
classified by age bracket.

The number of cerebral infarction-
Age .
patients
less than 65 years old 174 thousand (16.4 %)
65 years to 75 years old 334 thousand (31.4 %)
75 years to 85 years old 367 thousand (34.5%)
more than 85 years old 189 thousand (17.8 %)
Total 1064 thousand
Generally, as a person gets older, his
eating/swallowing function comes to be lowered.

Accordingly, it has been desired to develop a drug
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to whomthe cilostazol tablet is applied. Wen
adm nistering a drug to such patients, the drug is

waizbd7edignd gi ven vi a percut aneous endoscopi ¢ PCT/JP2006/313345

gastrostony or tube feeding in case of severe disorder
(e.g. aspiration of salivary, sspiration of food)

And in case of mnor to nediumdisorder (aspiration of
wat er, occasional aspiration) , actually the drug is
orally given with sonme ideas, for exanple, given

%?%§5Q§%1Whtmﬂféﬂ3ﬁspéggyngo Qe I H6:POk g@d eb&ients to

dm ni stered using porridgy liquid Ins ea

WRba t;n%t cri “&%‘%f hat, ,pat i;gn %rpﬁ_lif fgering from

aspiration of “water or occasi onal "aspiration can

ot i ettt hErRe vt e 1 Thetls Sﬁbég%?éﬁ%i‘%ome patients
@Pﬁ%ﬁfﬁ?}g“?ra@aﬁyﬁpﬁlﬁ?ﬁ@é Frgpd %.eﬁ@é oIS lgl Hara PRt Lents
Few YR pr &par atFblP SHPSE nehebae E,Sigﬂft%%‘@‘a Fpr  When
adn1n|ster|ng to aged geople i nvestigated with

GEBIPI6RRELPE iheATKS nBO of Uhd MRS 1Y ful ationdsgedis milled

peopl e hoped woul d be devel oped in the future. In
pagylgiven via percutaneous endoscopic gastrostomy or tube

feeding in case of severe disorder (e.g. aspiration of
salivary, aspiration of food). And in case of minor to
medium disorder (aspiration of water, occasional
aspiration), actually the drug is orally given with some
ideas, for example, given together with jelly, pudding, or
rice porridge, etc., or administered using porridgy liquid
instead of water. It is known that patients suffering from
aspiration of water or occasional aspiration can swallow
salivary though it is difficult for the patients to drink
water.

In the Silver Science Research which has Dbeen
sponsored by the Japanese Ministry of Health and Welfare
since 1988, Sugihara et al. who worked at a section "study
for producing a new drug preparation and a new package
suitable for administering to aged people" investigated
with questionnaire what kind of a drug formulation aged
people hoped would be developed in the future. In result,

it was reported that many patients hoped semisolid
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it was reported that many patients hoped
sem solidf orrmul ati ons such as jelly, yogurt, pudding,

wenen7/0brss he Research, furthernore, Sugi hara ePCaUP2006/313345

has been researching orally solving formul ati ons and
pasty fornul ati ons which are possible to be orally
adm ni stered without water in order that aged patients
can be given a drug nore safely and surely. In their
research, they investigated the difficulty to take a

£ 116, PLEPAE 8 L0 OL s Oﬁ beryi nyeshi-gat bR hEMBebY.

admnistering an orally sofV|ng formul ati on not

inClugﬁthe gﬁgggégﬁntfﬁ?;ﬂ%iggg%?ngkgiﬁgghe%Esal, has been

(avera?e 0 I err ageés: adm nistering a

ast ormul ation,not i ' a ' t

E§§ nghﬁﬁgjec?ga%ggeragéhg?hgﬁeiFggggggE$§529?1%ﬁé | nPastY
result, the answers "e to.take" d" t D
gfamnﬂiemnw%éc%z.%%ai BTPLG, FPedtectivaly prmdadgtered
of the orally solving forpul ation; 60,6%, 72. 1% .
veERerEi valteT KE AL 2 tpa?lsgl%ﬁfB?Fﬁ??é‘fFo any pg pgiven a
way, it is concluded that both of the dru
fspfuIRRT NS 24ed YeadPdt SWeet¥ken £8r HyRHr pdopisprch, they

Under the situation that such various formulations are
heedetigetrdstarol dHEEL BEEY af8otskadide P EMHUPTIRAFBLSOD OT

other investigation items by administering an orally
solving formulation not including a medicament to 128
example subjects (average of their ages: 77.4%8.5), and
administering a pasty formulation not including a
medicament to 73 example subjects (average of their ages:
78.4+9.1). In result, the answers "easy to take" and "easy
to administer" were 82.2% and 75.8%, respectively in case
of the orally solving formulation; 60.6%, 72.1%,
respectively in case of the pasty formulation. In this way,
it is concluded that both of the drug formulations are easy
to be taken for aged people.

Under the situation that such various formulations are
needed, cilostazol has been also studied about various
formulations (see JP-A-2001-163769), furthermore, it has
been desired to develop a drug formulation which is easy to
be taken by many patients to whom cilostazol tablets are
applied, especially aged patients and patients suffering

from dysphagia in order to get the medicament used suitably.
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formul ati ons (see JP-A-2001-163769) , furthernore, it
has been desired to develop a drug formul ati on which
wO0waeWwss 0 be taken by many patients to whom PCT/JP2006/313345
cilostazol tablets are applied, especially aged
patients and patients suffering fromdysphagia in
order to get the nedicanent used suitably. DI SCLOSURE
OF I NVENTION (Problemto be solved by the invention)
In conpliance with above-nenti oned needs , the
inventors tried to produce tablets which conprise 10%
bywei ght to 30% by weight, i.e. 50 mg to 100 ng of
eitkeshazek 2% asim@endosage unit and which is an
ora?ﬁy g?éintegraf?ﬁg tablet widely used in the art.

r oygh _t QURY i5S giJ.gstazol were
B?\g%égeegl EattsEg g’% oSrogHesit g)IygI nt e&?lg{élg%gofngr mul ati on, the
tablets were difficult t i Si K- e o
water&FhsoFaﬁppﬁﬁbcgf cl’ Egtaz%¢$&%3%%n€§§%%asug%?égg’
sugar ,al cohol. which is nerally.used in orall . o
d e té’élsa&l?ﬁgev&o%ﬁulpdi ean%a%Ja%Ef)r?S’ L rapirise 10% by
di ssolution. Alternatively, in_grder to _overcone_ th,

HELAPH FO0R08 T e it o of TnESAUBIG 6 st Lostazol
increased and a ratio of cilostazol was decreased.
BSwever , Sifddgne Y52 net@ddar 21D plbdGle ahigar orally

t abl et
disintegrating tablet widely used in the art. However,

the

though tablets comprising cilostazol were produced as an
orally disintegrating formulation, the tablets were
difficult to disintegrate because of the water—insolubilitj
of cilostazol, even using sugar or sugar alcohol which is
generally used in orally disintegrating formulation and can
promote rapid dissolution. Alternatively, in order to
overcome the water-insolubility, a ratio of the solubilizer
was increased and a ratio of cilostazol was decreased.
However, it came to be necessary to produce a big tablet
since the single dosage unit of cilostazol is high.
Accordingly, a tablet having a maximum tablet size which
can be prepared in general, such as 12 mm of diameter
exhibited slow disintegration rate, hard disintegrability
in oral cavity, a sandy feeling and a bad feeling in oral
cavity when administered.

In addition, fine powders comprising cilostazol were

produced in consideration of a feeling in oral cavity,
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since the single dosage unit of cilostazol is high.
Accordingly, a tablet having a maxi nrumtabl et size

woehbwwhooen be prepared in general, such as 12 ROTOP2006/313345

di anmet er exhi bited sl ow disintegration rate, hard
disintegrability in oral cavity, a sandy feeling and a
bad feeling in oral cavity when admnistered. In
addition, fine powders conprising cilostazol were
produced in consideration of a feeling in ora

TN IOWBMES Y Uk Nl RE o AER W ol kly\@é&ﬁse of a

because of a sandy or dry feeling thereof in ora

iAWY or T f i i : I
By o aia) et in dere o

new Cil ostazol for t froman

Oral|ﬁﬁgfgf%ﬁ§raﬁkpgh5%blSgeﬁnddégfgéarﬁg?n?%ééelop a new

possi bl'e to be 't aken w t hout wat er,

Ban g rEREiron: 1ah Sdy b7 pularea o rrar: ag orally
TR o bRy S PR B [TRLSbbR L o ne
LA SIS B Blly o

and have found that a powder , ) .
by aged patients whose swallowing function is lowered or

patients suffering from dysphagia as a sequela of cerebral

infarction.

(Means to solve the problem)

The present inventors have extensively studied a
variety of formulations of cilostazol preparations to reach
for the above object, and have found that a powder
formulation thereof wherein mannitol is formulated could be
an orally disintegrable formulation. In the intrabuccal
disintegration of the powder, the excipients are
disintegrated in oral cavity and then the cilostazol powder
becomes to be in a dispersed state. The particle size of
the cilostazol is about 20 pm, and the particle is
agreeable in oral cavity and easy to be swallowed. In
addition, other sugars or sugar alcohols except mannitol
were not suitable since they are too sweet or high humidity.
Furthermore, the present inventors have extensively studied

and found that a powder comprising cilostazol which further
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formul ati on thereof wherein mannitol is fornul ated
could be an orally disintegrable fornulation. In the

wonveraouseal di sintegration of the powder, thePCT/JP2006/313345

exci pients are disintegrated in oral cavity and then
the cil ostazol powder beconesto be in a dispersed
state. The particle size of the cilostazol is about 20
nmm, and the particle is agreeable in oral cavity and
easy to be swallowed. In addition, other sugars or

tég%@h@legoh}%'%s \@é%@@igﬂ@ncﬁitﬁbréf%ﬁn&‘&ttoslmﬂﬁﬂ& §{tlgg9 fast

are too s t or  high humdity. Furthernore,

@gg@ﬁggg%%gﬂgof nggga.e £xi ensi ‘fﬁlliiysmgéﬁd A0 found  ora1

r“conprising cilostazo
Lif 15t COURL! 353, /00 el O, O HOE S TONLOL 08130 o
LSLLnge 1, el CaVALY.colhe gt saent pLaveIl ! oL DR BE8" v,
Boader 8ol Gned Ao RS T LG Ll AL oA T G ol Pt it
and get it taken without water until now, Even if such
povdaEcaxrted, 1nt ofedl §aNetvhabghoetnat iteked mitdout water
An object of the present invention is to provide an
onalilyndivsi nEgghatitngugbwierdesnpriisitvg ditl aeidgofoe thought
t hat can
that it is minor.

Bn object of the present invention is to provide an
orally disintegrating powder comprising cilostazol that can
be disintegrated in oral cavity and can be taken without
water by a lot of patients to whom cilostazol is applied,
especially aged patients and patients suffering from
dysphagia.

The present invention provides an orally
disintegrating powder comprising cilostazol as an active
ingredient which further comprises mannitol, preferably 70%
by weight or more mannitol, which can be disintegrated in
oral cavity and can be taken without water.

In addition, the present invention provides the above-
mentioned orally disintegrating powder comprising
cilostazol wherein an amount of the cilostazol is 10% by
weight to 30% by weight.

Furthermore, the present invention provides the above-

mentioned orally disintegrating powder comprising
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be disintegrated in oral cavity and can be taken
W thout water by a lot of patients to whom cil ostazol

wo0@Eppidsed, especially aged patients and pati ear8P2006/313345

suffering from dysphagi a. The present invention
provides an orally disintegratgng powder conprising
cilostazol as an active ingredient which further
conprises mannitol, preferably 70% by wei ght or nore
manni tol, which can be disintegrated in oral cavity

andosaazbe takersm t Bout nyakedodaycadghit 087 R cilostazol
present invention provides the abovenentioned orally

dissismt abl n@openader conprising cil ostazol wherein an
annunt§%¥ t he ci?%gtazol is 10% by weight to 30% by

wei ghtry FRELReRIRIe. of *ﬁl%yim gsent g-eentivn provides

t he abovenenti oned ora i sintegrating powder

compr :'I?iien %iellQiltg‘;‘ %CS#O t\rfr%e gp(;%'wgiﬁ% ﬁ.léln %ljr’% 1d %Saqggc r&é g ste el pecially

the cilostazol he pre

i .S mannitol — The feeli of the_powder in
g?%?e%gb%Fy |§H%§ﬁ%%?%1Pym%ﬂ%&%?%bﬁgrﬁﬂgﬂ §§|Wg?orn starch,
nanBitoI ri.ved from,corn star% i ..e.. Dmannito

d h, .i.e.,
56 ST APPLRG TS Cale (-8 CaBin AeadRL 1s dofh starch.

Furthermore, an orally disintegrating powder
comprising cilostazol wherein a mean particle size of the
above-mentioned mannitol is 20 micrometers to 80
micrometers is suitable.

An embodiment of the present invention includes the
above-mentioned orally disintegrating powder comprising
cilostazol which further comprises 5% by weight or less
microcrystalline cellulose.

The above-mentioned powder may optionally comprise an
ingredient (s) for pharmaceutical preparation which can be
generally formulated in a pharmaceutical preparation, and
the examples of the ingredient include excipients, binders,
lubricants, disintegrating agents, colorants, flavors,
sweeteners, glidants, stabilizers, etc.

An embodiment of the present invention includes the
above-mentioned orally disintegrating powder comprising
cilostazol which is used for preventing relapse of cerebral
infarction.

Cilostazol can be prepared according to the method set
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Furthernore, an orally disintegrating powder _
conprising cilostazol wherein a nean particle size of

wohay7abmse- nenti oned mannitol is 20 m cromet er BCTAPR06/313345

mcroneters is suitable. An enbodi nent of the present
i nvention includes the above-nentioned orally

di sintegrating powder conprising cilostazol which
further conprises 5% by wei ght or |ess
macrocrystal line cellul ose. The above-nenti oned powder
By tBPEhoNEblY c&RRPNicse J@na-ngradizent, (s) for

phar maceuti cal preparation which can be generally

for mulrgatedydin 8- phargREeUhEeaE nPrRRAT atd OMgaNdpife are not
exanpl es of the ingredient include excipients,

mg%a wbr@%&u@(;fl NtRGRAlIMY, agepbs, ( rﬁﬁlﬂf%ﬁééred by

['avors, sweeteners Idants, stabilizers,
t of rese e e ncl
SERSERTRTY, o g RS 0 L1 1y s

38355'§begocblosaiﬁp:ﬁ?EE%P|L§ used for preventing

pse 0 cerehr Ci |l ostazol can be
Dr oDk £Ch3RERLILAY L9LNe IS G el Lo Dbl {9 dciuce,
£uglu9§ bu% a{fﬁ{ggd to, Ceolus PH301 (manufactured by
AsahiKASEI), etc.

The‘term "orally disintegrating powder"™ used herein
means a powder wherein excipients are disintegrated in oral
cavity and then the cilostazol powder becomes to be in a
dispersed state, which is agreeable in oral cavity and easy

to be swallowed.

(Effect of the invention)

According to the above-mentioned embodiments, the
present invention provides a new cilostazol formulation
that can be disintegrated in oral cavity and can be taken
without water by a lot of patients to whom cilostazol has
been applied, especially aged patients and patients

suffering from dysphagia.

In the orally disintegrating powder comprising

cilostazol of the present invention, preferably 70% by
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~ then mixed. Thereto 125 g of 4

limted to, D-mannitol: PEARLITOL 50C(r) (manufactured
by ROQUETTE); D-mannitol: Mannit Kyowa (r)

wOrenThasst ur ed by KYOM HAKKO KOGYO Co., Ltd.) PCE®UB2006/313345

The mi crocrystalline cellul ose used herein may
include, but is not limted to,oCeolus PH301

(manuf actured by Asahi KASEl), etc. The term"orally
di si ntegrati ng powder" used herein nmeans a powder
wherei n excipients are disintegrated in oral cavity

akd ghied t he @& IposhazalcpowderrhecanRed,0 8 it &5 suitable
di spersed state, which is agreeable in oral cavity and

eASY gﬁﬁ%eptagé’%él%z'e (GFfegt BLnbhRR:kBYEAL O nicrometers

Accor e above-nenti oned enbodi nents, the

?%Enu tTiéygﬁ %?Pspro%EQEieng?g Qﬂh@sfgéfin OfVng rowder

atron can be disintegrated 1h oraf ca
30 50} D2 M DL IRLEt, DL d i PALLEDS s con
G SO LA B R T RERE A0 B e
SRR AT m SRt T ot TEE s by
weight or less.

Hereinafter, the orally disintegrating powder of the
present invention is explained showing Examples, and the
experimental results of the feeling in oral cavity using
the above powder 1s also explained compared with the

feeling of a corresponding orally disintegrating tablet and

ordinary powder.

Example 1

795 g of D-mannitol (PEARLITOL 50C, manufactured by
ROQUETTE) and 200 g of cilostazol powder were charged in a

vertical granulator (VG-10, produced by Powrex corp.) and

oo

by weight
hydroxypropylcellulose (HPC-L, manufactured by NIPPON SODA
CO., LTD.) was added and the mixture was granulated. The
produced granules were dried at 70°C in a tray type dryer
and then sifted by means of sieve of 500 micrometers
opening to give a powder containing 20% by weight

cilostazol.



10

15

20

25

that the particle size of the Dmannitol is 20
mcronmeters to 80 mcroneters. Furthernore the feeling

wofhod7le1gsewder in oral cavity was especially pretaPmoé/a13345

when D-mannitol whose starting material was corn
starch was used and the fornulfafed anount of

m crocrystalline cellul ose was 5% by wei ght or |ess.
Herei nafter, the orally disintegrating powder of the
present invention is explained show ng Exanpl es, and
the experinmental results of the feeling in oral cavity
usi ng the above powder is al so expl ained conpared with

E%%JQ%Q i-ng of a corresponding orally disintegrating
ordi nary powder. Exanple 1 795 g of
D- mangtlélt 8' g%lFi%'é‘:REn n%‘ers% l%Cto{J %d Egya R%JEl anlg 770

and 2 &' 08t azol &1 Were ch arge ' a
124 PR NS B G K P
T AT R p AT

granulated The producedE%ranules were dried at 700C
pﬁﬁg,@ﬁgy_ﬁ§b@ and g of cilostazol powder,

a powder containing 20 % by weight cilostazol was prepared.

Example 3

766 g of D-mannitol (PEARLITOL 50C, manufactured by
ROQUETTE), 25 g of microcrystalline cellulose (Ceolus PH301,
manufactured by AsahiKASEI) and 200 g of cilostazol powder
were charged in a vertical granulator (VG-10, produced by
Powrex corp.) and then mixed. Thereto 125 g of 4 % by
welght hydroxypropylcellulose (HPC-1,, manufactured by
NIPPON SODA CO., LTD.) was added and the mixture was
granulated. The produced granules were dried at 70°C in a
tray type dryer and then sifted by means of sieve of 500
micrometers. Thereto 5 g of light anhydrous silicic acid
(ADSOLIDER 101, manufactured by Freund Industrial Co.,
Ltd.) as a glidant was added, and the mixture was mixed to

give a powder containing 20% by weight cilostazol.

Reference Example 1

192 g of erythritol (manufactured by Nikken Chemicals
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and then sifted by neans of sieve of 500 mcroneters

opening to give a powder containing 20% by wei ght
woizbomwemsel . Exanple 2 In simlar manner as desecrThrmoé/si3345

Exanple 1 , using 770 g of D-mannitol (PEARLITOL 50C,

manuf act ured by ROQUETTE), 25 mpof macrocrystalline

cel lul ose (Ceolus PH301, manufactured by Asahi KASEI)

and 200 g of cilostazol powder, a powder containing 20

% by wei ght cilostazol was prepared. Exanple 3 766 ¢

@b . D- mRoni)t eInd PEARLY TEE 86%n BRAVEACtWE&LNBYy corn starch,
ROQUETTE) , 25 g of mcrocrystalline cellul ose (Ceol us

RE30%a cranulact yr egh it ASaiKASR ) xkaRe 299.glﬂﬁh), 8 g of

cil ostazol powder were charged in a vertica

R et et o3 ) il pRacCied BYTINBy soma

Sl B X L, S R fett dvaoRE Lmeg U g Crazded in 2
; i 700C

PR PATE, et e < PR ey S Pl o vz -o1,

f 500 m ters. Thereto 5 g of Iight anhydrous
St pREPeLcrl (ARG DERTE0L - maddeach It sH By WA ey Fanulated
Indystrial Co.

during spraying purified water as a binder and the
resulting granules are directly dried to give Granule A.
Per 400 g of Granule A, 40 g of PVP-XL (manufactured by
ISP) as a disintegrating agent and 2 g of magnesium
stearate as a lubricant were added to the Granule A. And
the mixture was compressed by means of a continuous
tabletting machine 812HUK {(made by Kikusui Seisakusho Ltd.)
to give tablets containing 100 mg of cilostazol (weighing

442 mg per a tablet and having 12 mm in diameter).

Reference Example 2

94 g of corn starch (Nisshoku corn starch,
manufactured by NIHON SHOKUHIN’ KAKO CO. LTD.), 6 g of
hydroxypropylcellulose (HPC-L, manufactured by NIPPON SODA
CO., LTD.) and 100 g of cilostazol powder were charged in a
fluid bed granulating/drying apparatus Multiplex (MP-01,
produced by Powrex corp.). The mixture was granulated
during spraying purified water as a Dbinder and the

resulting granules are directly dried to give Granule B.



Ltd. ) as a glidant was added, and the m xture was

m xed to give a powder containing 20% by wei ght
woizbomwemsel . Reference Exanple 1 192 g of eryt RCTAP1006/313345

(manuf actured by N kken Chem cal sCo., Ltd.) and 100 g

of corn starch (N sshoku corn s3arch, manufactured by

NI HON SHOKUHI N KAKO CO. LTD.), 8 g of

hydr oxypropyl cel | ul ose (HPC-L ~ manufactured by N PPON

SODA CO., LTD.) and 100 g of cilostazol powder were

@bar@mélaranﬁlalﬂ bed5gr@@mwﬁﬂqmgdmygﬂgsgﬁﬁag@gg§ate as a

Mul tiplex (MP-A, produced by Powex corp.).

fuot-i e nWwa Sy @ &H&ide&i ath didd NGrsPEBYi BY PHAKS 't‘ﬁ% ‘ﬁﬁt}ﬁ:"ure was
as a binder and the resulting granules are direc

dbhpdekeed VByCmathe Ar Ber-400:i 8.0 G an & &r%q achine
g of PVP-XL (nanufactured by I SP) as a d|S|ntegra ng

agentikant 218 By FBINESIT e ﬁ%l%lf%aitg '\‘,’\gi‘%e tablets

were added to the G anu S g}xtgre chi
qus ta In
%ggﬁéﬁﬁ ﬁgdgmgyezgiugﬁl%éelsgL I 0] LW8| fFBQgL_ jj; per a
100 f ostazo wei ghi ng
£§Bh8£fa§8p§gbﬁba AdRav] n§ T%IEﬁF n di aneter) .

Reference Exanple 2 94 g of corn starch (N sshoku corn
st arch,

Reference Example 3

560 g of lactose (manufactured by H.M.S.), 300 g of
corn starch (Nisshoku corn starch, manufactured by NIHON
SHOKUHIN KAKO CO. LTD.) and 100 g of cilostazol powder were
charged in a fluid bed granulating/drying apparatus
Multiplex (MP-01, produced by Powrex corp.). The mixture
was granulated during spraying 3% by weight
hydroxypropylcellulose (HPC-L, manufactured by NIPPON SODA
co., LTD.) as a binder (the sprayed amount of
hydroxypropylcellulose as a solid was 30 g). The resulting
granules are directly dried to give Granule C. The Granule
C was sifted by means of sieve of 500 um  opening and
thereto 10 g of light anhydrous silicic acid (Aerosil,
Nippon Aerosil) was added and mixed to give a powder

containing 10% by weight cilostazol.

Experiment 1

Each of the preparations of Examples 1 to 3 and
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manuf act ured by N HON SHOKUHI N KAKO CO. LTD.),

6 g of

hydr oxypr opyl cel | ul ose (HPC-L, manufactured by N PPON

weeDA/0eMmss LTD.) and 100 g of cil ostazol

charged in a fluid bed granul ating/drying apparatus
Mul tiplex (MP-A,
m xture was granul ated during spraying purified water
as a binder and the resulting granules are directly
dried to give Ganule B .Per the Ganule B 0.5% by

YRirghntRINBSIMINSE enr b e3awnd Aby i & Yas18448d1H8 mg of

the G anule B .

produced by Ppw ex corp.).

The

And the m xture was conpressed by

powdePCTIPB06/313345

BaRstahod GY | PHPYSHT abket ti ngogrghiRe a81§u'-ﬂ>$§e&£fﬂgﬁd then

by Kikusui
509 g e%frr?%'e:dg%é?

havi ng

wei ght hy

NEBPEN @&%;f 1k

Sei sakusho Ltd.)
0] 5 (

| anet e
Shybarhe (Elagt i o by

oku corn's
\%E%U?%gr g@gg %%éf’ dfl—q-gl% Zjoagﬁ}é‘%g%g? &t ing/ry
FRERRTE e Wi et ARt

ropyl cel | ul ose
e sSubject came to feel agreeable,

arc

to give tablets

D o TR S i
, .. 300
AE Melplral e b ofPEfy In the

of .cil ost

oduced b
i e pY’%%i
( HPC- L,

co

tal ni ng

Sﬁgalngo%jee erence

Powr ex corp.
A§tavedy as
manuf act ur ed by

comparison was carried out with these times.

the time

and the

Table 2
Reference Reference Reference
Sample Example 1 |Example 2 |[Example 3 Example 1 | Example 2 | Example 3
Disintegration Not more | Not more | Not more Not less Not less Not less
tiie than 15 | than 15 | than 15 than 1 than 3 than 3
sec. sec. sec. min. min. min.
Feeling in almost sandy, sandy, sandy,
oral cavity agreeable |agreeable agreeable [unagreeable|unagreeable|unagreeable

As shown in Table 2,

Examples 1 to 3,

feel agreeable was short,

was good.

with regard to the powders of

each time taken until the subject came to

and each feeling in oral cavity

On the other hand, with regard to the tablets of

Reference Examples 1 and 2 and the powder of Example 3,

each disintegration time was long,

and each unagreeable

feeling in oral cavity continued even after disintegration.

Experiment 2

Each 500 mg of the powders of Examples 1 and 2 or 1000

mg of the powder of Reference Example 3 was placed in a

mouth of a subject and then disintegrated on his tongue.
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LTD.) as a binder (the sprayed anmount of

hydr oxypropyl cel lul ose as a solid was 30 g )
woeswrloniosg granul es are directly dried to gi vePGraAPuo&313345

C. The Ganule C was sifted by neans of sieve of 500

nmm openi ng and thereto 10 g of14ight anhydrous silicic

acid (Aerosil,

The

Ni ppon Aerosil) was added and m xed to

gi ve a powder containing 10% by wei ght cil ostazol.
Experinment 1 Each of the preparations of Exanples 1 to

AnandRef eenge Bxamyes takatd WRRIBIHE £ 'écajdg{j%ial was

100 mg of cil ol
e 86t 2Rd dhherpdi si niggr

I'sfntegration tinme obtain
OR8PS
di si . .
el 1> s cti

[ ) t .
EheRan v G et Mgy o Foc: FEChoRent 672

Exanples. 1 to 3 , each tine taken until

ost azol

and

e

f erence Exa
'fed as the
Feet? agrecist

ese tines

SR 5

rried out

was thrown into a nouth

W2 s otfor’clgnLﬁ

romeach tr

ln,Lihe Gase

W th

e

e
a

of

-fvém?;l(intgh%n oral
rr'];;letegt% paost\'\%glr San%{icator and

%iggﬁé%§ﬁgn: a taste
Tabl e

A
cavity

t he subj ect

¥age SR tertedgPSeat e ad C¥RGPY, larfl eabRCOfPeel®SRPT nthat a

oral cavity

means that a

means that a

was shown in

feeling in oral cavity is good, "Not bad"
feeling in oral cavity is not bad, and "Bad"
feeling in oral cavity is bad. The result
Table 3.
Table 3
Good Not bad Bad
Example 1 9 1 0
Example 2 8 2 0
Reference
Example 3 0 0 10

As shown in the above Table 3,

the powders of Examples

1 and 2 were égreeable and the feelings in oral cavity were

good.

On the other hand,

Reference Example 3,

with respect to the powder of

and the feelings in oral cavity were bad.

was thought to be hard to be swallowed.

INDUSTRIAL APPLICABILITY

As mentioned hereinbefore,

the subjects felt sandy in oral cavity

So the powder

the cilostazol powder of

the present invention has orally disintegrating properties

which has never been known in a powder formulation,

and can



was good. On the other hand, with regard to the
tabl ets of Reference Exanples 1 and 2 and the powder
wohoEwamsbe 3 , each disintegration tine was | 8q@/JPane313345
each unagreeable feeling in oral cavity continued even
after disintegration. Experineng 2 Each 500 ng of the
powders of Exanples 1 and 2 or 1000 ng of the powder
of Reference Exanple 3 was placed in a nmouth of a
subj ect and then disintegrated on his tongue. And the
el Ag Ny 40t ORAINES (S OM AR AT 1Al JBSL cavs
%%nﬁegp% @&%ﬁﬁﬁﬁ%g%e eval uatjisgl%mo t eé(% eiZ‘lI\i ng |ncaVlty'
| .cavjt .C i.ed out . t Suhj n..
Pt S Do R S S R bt ostazol
cavi_ty .ar taste .t hereof duri di,si nt egrat,i.ng., The .
B PR HS o P AR L RS PR D S Rl TR e fering
i.e. "CGood" neans that a feeling in oral cavity is
G50 R e d iR PHO IR R AT yridely be
not bad, and "Bad" nmeans that, a feeling in oral cavity
USephdl e RiareGRs iowt i Crable 3 . Table 3 A's
shown in the above Table 3 , the powders of Exanples 1

and 2 were agreeable and the feelings in oral cavity
wer e .
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good. On the other hand, with respect to the powder of
Ref erence Exanple 3 , the subjects felt sandy in ora

woavitopind the feelings in oral cavity were badT/J&m06/313345

t he powder was thought to be hard to be swal |l owed.

| NDUSTRI AL APPLI CABI LI TY A s nentioned herei nbefore,
the cil ostazol powder of the present invention has
orally disintegrating properties which has never been
known in a powder fornulation, and canbe taken w t hout
wat er and be disintegrated kfaeual cavity, which is
convenient to a |lot of patients to whomcilostazol is
appl i ed, especially aged patients and patients
suffering from dysphagi a, and hence, the present

wd idel y. ' h i.cal .

oA AL 1y PRt e PR AR TR Ss c120stazon
conprisiQ cil.ostazol as an active i.ngredient and
&Nt GICTY S HYE SSovider RS 8P MG Yo ¢l ai m 1 wher ei n

an anount of the mannitol is 70 % by weight or nore. 3
The powder according to claim1 or 2 wherein an

énnunt of the cilostazog|l is 10 % hy weight to 30 % by
wei ght'Res PO oRee? T aERedr 8Png e Many BReT et cpai ggopnt of
to 3 wherein a single dosage unit of cilostazol is 50

Q

et gapgdtol is 70 % by welght or more.

3. The powder according to claim 1 or 2 wherein an amount

of the cilostazol is 10 % by weight to 30 % by weight.

4, The powder according to any one of claims 1 to 3

wherein a single dosage unit of cilostazol is 50 mg to 100

ng.

5. The powder according to any one of claims 1 to 4

wherein the mannitol is D-mannitol.

6. The powder according to any one of claims 1 to 5

wherein the mannitol is derived from corn starch.

7. The powder according to any one of claims 1 to 6
wherein the mannitol has a mean particle size of 20

micrometers to 80 micrometers.



ng. 5 . The powder according to any one of clains 1 to

4 wherein the mannitol is D-mannitol. 6 . The powder
wacoewrodiosg to any one of clains 1 to 5 wherei nPCNEP2006/313345

mannitol is derived fromcorn starch. 7. The powder

according to any one of clainggl to 6 wherein the

manni tol has a nean particle size of 20 mcroneters to

80 microneters.8 . The powder according to any one of

claims 1 to 7 which further conprises 5% by wei ght or

hess merpglystablifeqesl! uhoss Ene1penden to 7 wnich

call - ode
according to any one o% %Ialns ¥ ?oeSOmhich IS use

ffglr:tgégve@otllﬁ]&gigeeé apse k%; %r%ri%kﬁrtal o!rnflaé'scg i Rﬂcrocrystalline

cellulose.

9. The powder according to any one of claims 1 to 8 which

is used for preventing relapse of cerebral infarction.



