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WO 2007/001086 PCT/JP2006/313345 1 DESCRIPTION ORALLY
DISINTEGRATING POWDER COMPRISING CILOSTAZOL AND

WM% 3_1%6 5 TECHNICAL FIELD The present invention re@@ﬁﬁ?ﬂ&f/@isus

powder comprising cilostazol which can be disintegrated in oral cavity.
10 BACKGROUND ART Cilostazol is 64[4-(I-cyclohexyl-IH-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 15 phosphodiesterase, antitumor activity, hypotensive
action, antiphlogistic action, etcPBAERISAEDBYNs 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 20 a phosphodiesterase inhibitor. The
STBE PTE TR APEE St BIRtAAT G BT S0( e Pleas taBret
100(r) (OTSUKA PHARMACEUTICAL CO., LTD.) have already been on
sale (see JP-A-56-49378). Further, the tablets have been additionally

ﬁﬁ%@ﬁ a&:medicament having an indication 25 which prevents the
relapse after treatment of cerebral WO 2007/001086 PCT/JP2006/313345

The ©present invention relates to oral powder
comprising cilostazol which can be disintegrated in oral

cavity.

BACKGROUND 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 been
additionally approved as a medicament having an indication

which prevents the relapse after treatment of cerebral
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2 infarction (except cardiogenic cerebral infarction) H N\N N H (1) The
use state of Pletaal tablet-' was investigated market research between
January and June, 2001), and 5 therein the distribution classified b

age
P 2OREPHARS shown that patients of 65 years or more occupie’é%%%ﬁ%“f §343

of the whole. According to the distribution classified by age bracket in
connection with cerebral infarction-patieﬁts that has been newly applied
since 2003, patients of 65 10 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 peaple. dablel-The Aembherofy) .
cerebral infarction-patients classified by age bracket. Age The number of
cerebral infarction- patients less thagl 65 years old 174 thousand (16.4 %)
65 years to 75 years olg=33 ousand (31.4 75 years to 85 years old 367
thousand (34.5%) mo 85 years old 189 thousand (17.8 %) Total

10Wner y, as a person gets older, his
eaf\(ngN wall}(“)wing function comes to belldwered.
; ij

The use state

of Pletaal tablet® was investigated

(market research between January and June, 2001}, and

therein the distribution classified by age bracket had
shown that patients of 65 vears 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 administeredbare aged people.

Table 1. The number of
classified by age bracket.

cerebral infarction-patients

The number of cerebral infarction-
patients
174 thousand (16.4 %)

Age

less than 65 years old
65 years to 75 years old
75 years to B85 years old
more than 85 years old

334 thousand (31.4 %)
367 thousand (34.5%)
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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Accordingly, _t has been desired to develop a drug WO 2007/001086
PCT/SP2006/313345 2 preparation which is easy to be taken by aged

W 'g%%}&ﬁwhom. the cilostazol tablet is applied. FurthermagserjissosEyorysys

that there are some patients suffering from dysphagia among cerebral
infarction-patients 5 to whom the cilostagzol tablet is applied. When
administering a drug to such patients, the drug is milled and given via
percutaneous endoscopic gastrostomy or tube feeding in case of severe
disorder (e.g. aspiration of salivary, aspiration of food). And in case of

minew e 10imadiuhi disoider ¢aspiration bf whedrebc&asicred Caspiration)s to
actually the dI‘Uﬁ is orally given with some ideas, for example, given

to5etheF MRty SHaddng FaPTRE pbiridd® *et&2 or administered using
porridgy liquid instead of water. it is known that patients_suffering from,15
H%#]??\%%PSF()C 1%’.15 }mownt.v%r}xahc o scn%lﬁ1 o%aﬁlitents

. . eﬁe arel.
aspirati casional aspiration can swallow salivary g

i%&?@%%?% the patigpts to.drink water Indhe Silver ScienceReseashi ents

which has been sponsored By the Japanese Ministry of Health and
Welfarg 2@ singe 1988, :Sugiharaset al. v workedaat asestiondstudy fomhen

producing a new drug preparation and a new package suitable for
agtinihisterirg iongged peopletinvestigataeetients, the drug is milled
and given via percutaneous endoscopic gastrostomy or tube
feeding in case of sevére 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
sponscred by the Japanese Ministry of Health and Welfare
since 1988, Sugihara ét 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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with questionnaire what kind of a drug formulation aged people hoped
would be developed in the future. In result, 25 it was reported that many
atients hoped semisolid WO 2007/001086 PCT/JP2006/313345 4
V‘?Qr?ﬁﬁTé?ﬂb%é such as jelly, yogurt, pudding, etc. In the Resealr)(?ﬁ,”mw313345

furthermore, Sugihara et al. has been researching orally solving
formulations and pasty formulations which are possible to be orally
administered 5 without water in order that aged patients can be given a
drug more safely and surely. In their research, they investigated the

difficulty 1o takesa reg prapayatior pr piberinvestigationiterasdy
administering an orally solving formulation not including a medicament to

128 10 exanype subjectstgvefage bEtheinagess 7714863 aid al. has been
administering a pasty formulation not including a medicament to 73

exarfe cubjarts (awerhE of il 5oy 78 uorTykeiektitSthe &fsiversPasty
"easy to take" and "easy to administer” were 82.2% and 73%8%,

(ESpERtNRI. PREasENS BT tRE DralfSohing formulstioR-60.696, 75 1dh. s tered
respectively in case of th ty f lation..In_this. it d
e g Ty rmugn e At el diten &

of the mulations are ea en for aged peop

U 5”}? %igjat'goc{)fg"@ S%@d/a@%isef?{/mwaﬂﬁﬁs AHg20 needathrch, they
cilostazol %as been also studied about various

investigated the difficulty to take a drug preparation or
other investigation ditems 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 thelr 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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formulations (see JP-FA-2001-163769), furthermore, it has been desired
to develop a drug formulation which is easy to be taken by many patients

Wt&wm%ostazol tablets are applied, especially aged patigpisipsids/313345

patients suffering 25 from dysphagia in order to get the medicament used
suitably. WO 2007/001086 PCT/JP2006/313345 5 DISCLOSURE OF
INVENTION (Problem to be solved by the invention; In compliance with
above-mentioned needs, the 5 inventors tried to produce tablets which
comprise 10% by weight to 30% by weight, i.e. 50 mg to 100 mg of
cilostazol as a single dosage unit and which is an orally disintegrating
tablet widely used in the art. However, though tablets comprising

REStoF Wite Proddted ds 8N 10 orally disintegrating formulation, the
tablets were  difficult to disintegrate beca the water-insolubility of
C%gg%?%f’ to 1o sofjvegeg\s/ e J.nl{?eef%‘l.%ﬁ)

i1} . .
of, even using sugar or sugar alcohol which’is generally used in

orally disintegrating formulatiopsand cagpprmaierapishdissolytionss,  the
Alternatively, in order to 15 overcome the water-insolubility, a ratio of the

soluhilizer-was ingeased apgaitatio ofaiidstazolwdstectenpedse 108 by
However, it came to be necessary to produce a big tablet since the single
desagetunivoftifostazobisibigh, Accordinglyna tablet Wavirsy afmatibuihazol
tablet size which

as a single dosage unit and which is an orally
disintegrating tablet widely used in the art. However,
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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20 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

WO Bmprising cilostazol were 25 produced in considePStiol YPE313345

feeling in oral cavity, WO 2007/001086 PCT/JP2006/313345 however,
they could not be taken without water beZause of a sandy or dry feeling
thereof in oral cavity. Therefore, it has been desired to develop a new
cilostazol formulation which is different from an orally 5 disintegrating

tabjetaad fhe-liks,andis ROsSBIet0 he takenWithQul walgteso BdtiSise of a
possible to be easily taken by aged patients whose swallowing function is
loveergd arr pdtignts seiffeningtframedySphagiarasla seqiiela. of cerebral
infarction. 10 (Means to solve the problem) The present inventors have
extensiVélp Seiidtba vafetygiforRaRitiondas? Elestazep prejsarations t6  new

reach for the above object, and have found that afowder 15 formulation

tHereSF Wherdin raFRtoRE B dfated ot bet AhTramly disitdyrafle ©rally
farmulation, In the Intrabiyecal disintegration.of the pawder. e exciplents, .
are disintegrated in oral cavity and then the cilostazol powder

taken without water, so that is possible to be easily taken
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 cillostazol is about 20 wum, and the particle 1is
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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becomes to be in a dispersed state. The particle size of 20 the cilostazol is
about 20 pm, and the particle is agreeable in oral cavity and easy to be

W%V\%U%%%l%in addition, other sugars or sugar alcohols except- MRt 13345

were not suitable since they are too sweet or high humidity.

FLurthermore, the present inventors haye extensively studied 25 and

found that a powder comprising cilostazol which further WO 2007/001086
PCT/JP2006/313345 7 comprises 70% by weight or more mannitol has a
fully fast disintegrating speed and a fully good feeling in oral cavity. The
presemtinventirshay been gomptetethbasedonrthesd fikdings. Asarastast
the present inventors know, 5 --here is no pharmaceutical powder
dbssigmec B &t HisFRegFated A oral caVity Snd 4t takefiiitfout ™ ©¥2*

water until now. Even if such powder, exists, it would be thought that it is
fiftor EAn obfeet opﬁﬁsﬁ%gehgfﬁ%%ﬁ?)ﬁl is.EL ?E)Spro?/le(fle an mf# %Faeflc)&/ BB on

dt‘?lgtseg.fa%i{‘géa%wder comprising cilgstazgl that can he disintegratedsin know,

oral"cavity an can be taken without water by a lot of patients to whom
cilpstazol is,applied . gspaeialy aged patigsizand patienimsuffering from 1t

dysphagia. 15 The present invention provides an orally disintegrating
Revwlercomprisiag tilostezpl asahtactiwed get it taken without water
until now. Even if such powder exists, it would be thought
that it is minor.

An object of the present invention is to provide an
orally disintegrating powder comprising c¢ilostazol 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 powderxr comprising
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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. 20 in addition, the present invention provides the above-

“fﬂe’ﬂﬁ%‘gasgrally disintegrating powder comprising cilostazol WHEFAIROAA3345

amount of the cilostazol is 10% by weight to 30% by weight. Furthermore,

the present invention provides the above- 25 mentioned orally

disintegrating powder comprising WO 2007/001086 PCT/3P20061313345

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

mg. Tiche: preferable mannitel issDamaanittlsEhe feeling ob thetpawderinstazol
oral cavity is especially 5 preferable when using D-mannitol derived from

cor Starely, Le. DOMamgitol whose starting material is corn starch.
Furthermore, an orally disintegrat_in%a%owder comprising cilostazol

whereinE it p &R S8 ¥R He Bbove-Mehaondd nitol is 20

micromeilgés %%ggi%o mi(f‘rO{TAeeterso‘iA;sdseuritable.OAn fmba?di ent, of the -
present inVention incrudes te “above-meritionsd oralfy dismtegratiigh ©S+2++¥

Pgwder comprisipa. cilostazal whigh lurther, CQprisRsS% Ry WeIgHS Okt arcn,
less microcrystalline cellulose.
1.e. D-mannitol whose starting material is corn 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 pow&er comprising
cilostézol 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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15 The above-mentioned powder may optionally comprise an
ingredient(s) for pharmaceutical preparation which can be generally

dymtgle&@én a pharmaceutical preparation, and the exampﬁ%m,m&mz‘s 45
[ Ien

ingre Include excipients, binders, lubricants, disintegrating agents,
colorants, flavors, 20 sweeteners, glidagts, 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. 25 Cilostazol can be prepared according to
therhathod sef w020 001086 FCTHEP28068/813345 9 forth in, for
example, JP-P_-56-49378. The mannitol used herein may include, but are

not limfed o BRarftol PEARPSER BoC dWanufictifty byPut are not
OQUETTE); D- itol: Mannit f d by KYQOWA 5
BD&RQKL%% %QO rg%—'j‘ﬁ%gx&l&%qm @ﬁ%@% u agb%r@ ? anl agthure.d by

O 0 C. The microcrystalline celluloseé used herein

fﬁ%ﬂcﬂ%@; byt is.nat imited {9, Geolusbl.-301 fmanufactyred by, xvown
Asa )]

IKASEI) , etc. The term "orally disintegrating powder" used herein 10
Mears axpewderighenely excipiaris are disintegrated in oral cavity and

then the cilostazol powder becomes to be in a dispersed state, which is
agreedhle micrabcawvitytanidieasy cellulose used herein may include,
but is not limited to, Ceolus PH301 (manufactured by
AsahiKASEIL), etc.

Thelterm "orally disintegrating powder" used herein
means a powder wherein exciplients 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

to he swallowed. 15 (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

WREAT/HPRSUt water by a lot of patients to whom cilostazol hBS PP R¥F13345

applied, especially aged patients and patients suffering from dysphagia.
In the orally disintegrating powder comp?iging 25 cilostazol of the present
invention, preferably 70% by WO 2007/001086 PCT/SP2006/313345 10
weight or more D-mannitol is formulated, and it is suitable that the particle

sigeiQfirthe D-mannitab is, 2@ Mickameters JerB0 RiaMelars. FUrthermeie aple
the feeling of the powder in oral cavity was especially preferable when
D=mannitakb whosestarting-matefiak-ivas tere statdlo Wasused and-theneters
formulated amount of microcrystalline cellulose was 5% by weight or less.
HereiRafter! thnedlisdisintegratiigepowder dfliee frreséntineéntionss powder
explained showing Examples, and the_ 10 experimental results of the

félinG Tifbraf 8avityYuSIG thE BRreTrowdeP a8 6 BxpfairtBtPEorhpatenn tol
withthe feeling of a coresponging orally disintegraling bt a0y s e
ordinary powder.

formulated amount of microcrystalline cellulose was 5% 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 is 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 chargéd in a

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

=)

by  weight
hydroxypropylcellulose (HPC-L, manufactured by NIPPON SCDA
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
opeﬁing to give a powder containing 20% by weight

cileostazol.



15 Example 1 795 g of D-mannitol (PEARLITOL 50C, manufactured by
ROQUETTE) and 200 g of cilostazol powder were charged in a vertical

wo' aYIeiRIsEV G-10, produced by Powrex corp.) and then mixedjphReeiss4s
125 g of 4% by weight 20 Hydroxypropylcellulose (HPC-L, manufactured

by NIPPON SODA CO., LTD.) was added and the mixture was
granulated. The produced granules were dried at 70C in a tray type dryer
and then sifted by means of sieve of 500 micrometers opening to give a
powder containing 20% by weight 25 cilostazol. WO 2007/001086
PCTIJP2006/313345 11 Example 2 In similar manner as described in
Example 1, using 770 g of D-mannitol (PEARLITOL 50C, manufactured
TE), 5 25 g of microcrystalline cellulose (Ceolus PE301,

manufactured by AsahiKASEI) and 200 cilostaz r,.ap e
i 3098 by b STostars Vs praoares. Evaole 310 Je6y 77°

containing 0] was prepared. e 310

of, Dymannitol (PEARLIFENR 9Ge Marsdactureth by ROQUETI F)rdokels) ,

microcrystalline cellulose (Ceolus PH301, manufactured by AsahiKRSEI)

amgl 20g g of eilostazelpewder avererehargedlinal verdical grarulator PH301,
(VG-10, produced by Powrex corp.) and then mixed. Thereto 125 g of 4 ,
dpyufactured by AsahiKASEI) and 200 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 AsahliKASEI) 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
weight hydroxypropylcellulose (HPC-L, manufactured by
NIPPON SODA CO., LTD.) was added énd 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
nmicrometers. 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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15 weight hydroxypropylcellulose (HPC-L, manufactured by NIPPON
SODA CO., LTD.) was added and the mixture was granulated. The

roduced granules were dried at 70C in a tray type dryer and then sifted

%W@Qﬂ%‘) ff sieve of 500 micrometers. Thereto S g of light 5’%8%’8@/313345

silicic acid 20 (ADSOLIDER 101, manufag{ured 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 25 192 g of
erythritol (manufactured by Nikken Chemicals WO 2007/001086

P&GT/)P2006/313845 112 Ce. d#d yand 190:g ef.commisiarehkiNisshokus tarch,
corn starch, manufactured by NIHON SHOKUHIN KAKO CO. LTD.), 8 g
of:cydfexypropyicelvlodel HIRC-EHaiandiattiurkéd by NIPPON'BODA 8 g of
CO., LTD.) and 100 g of cilostazol powder were charged in a 5 fluid bed
graisatg apyiig appardtos Mulliplex IMPrenu produceehyPRoWrigPON  SODA

) lated, [ i ified i
D e D R e B e 30 Berin 2
409.g gf %@au'aﬁé&&%&%@%&@gnnggtgr_»%dcgg 1%@5)&5& (MP-01,

disintegrating agent and 2 g of magnesium “stearate as a lubricant were

agdediedhe Granelgwi-Andctigmixture was compressed hymeans,alaateq
continuous tabletting machine 612HUK (made by Kikusui Seisakusho

Léohying 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 continucus
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
hydrozxypropylcellulose (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 mnmixture waé granulated
during spraying purified water as a binder and the

resulting granules are directly dried to give Granule B.
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to give tablets containing 100 mg of cilostazol (weighing 15 442 mg per a
tablet and having 12 mm in diameter). Reference Example 2 94 g of corn
wiabsRddisghoku corn starch, manufactured by NIHON SH@K4ibbe/313345

KAKO CO. LTD.), 6 g of 20 hydroxypropylcellulose (HPC-L,
manufactured by NIPPON SODA CO., I3BD.) 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

ranulated during spraying purified water as a binder and the 25 resulting
%Sﬁulgg%réiﬁﬁﬁgﬂfd%d {o gieBraiGesd Wwersnerbwrogsearate as a
RCT/JP2006/313345. 13 Per the Granule B, 0.5% by wejght magnesium
SREES280 Wi icait ks Sdeifio hE Erhmule B, AE (6 T e e

stearate as a Jubricant was &
y mea continuous it ching, 812HUK .
?r%a efgf %%gs%e?s%%ﬁghoﬁd.ﬁo gﬁt\% l%é%%s%acéyn%gi%?n%g% 166 mlélao?hme
cilostazel (weighing 20k mg:pet a Jablek apdhavingd, MM i diameter) ) o«
Reference Example 3 560 g of lactose (manufactured by H.M.S.), 300 g of
krodrmistarch (Nigshalku cofn staichs manmifactiwetdyi MHQON1T mg per a
SHOKUHIN KAKO CO. LTD.) and 100 g of cilostazol powder were
drerded iradIid Beagrantiating/ dhirgadisparatus Multiplex (MP--01,

produced by Powrex corp.). The mixture

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 fluld 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 (Rerosil,
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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was granulated during spraying 3% by weight 15 hydroxypropylcellulose
(HPC-L, manufactured by NIPPON SODA CO., LTD.) as a binder (the
sprayed amount of hydroxypropylcellulose as a solid was 3

09). The
WeAHY Yanules are directly dried to give Granule C. The @8&%@06313345

was sifted by means of sieve of 500 pin gpening and 20 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 25

Each of the preparations of Examples 1 to 3 and WO 2007/001086
PGHIR2006/3333451 44 Reference mxamples 1493 wheegin@achi100 mg of
includes 100 mg of cilostazol was thrown into a mouth of a subject and

then whisintegratedsontiis temguen And therdisintegedtion tiswe jelsthinedd then
from each trial was compared each other. In the 5 case of the powders of
Exafiplés e dn@RefeténdeeERamnple 3NHe Hientéditivreghetdas time

defined as the time tak?l?n until the sut%'ect: came to feel agreeable, and

tRE @HSSisohWas ettt o WithtRe SO TMBL SFafiB P sipre » 1 the
Example 1.Example 2 mple 3R rcRefeneRferaene

Ei%?negleo%Ex)%}rﬁ Iee%oﬁl;;(%'(a%n%ﬁe %%D%%t%l rgtelégn I otgr%org No?%or%e ot “he®
marerhlotdess Notlesg:NatlesSration time was defined as the time

taken until the subject came to feel agreeable, and the

comparison was carried out with these times.

Table 2
Reference | Reference | Reference
Sample Example 1 |[Example 2 |Example 3 Fxample 1 | Example 2 | Example 3
Disinteqration 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 |lunagreeablejunagreeable|unagreeable

As shown 1in Table 2, with regard to the powders of
Examples 1 to 3, each time taken until the subject came to
feel agreeable was short, and each feeling in oral cavity
was good. 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

FEach 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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Disintegration than 15 than 15 than 15 than 1 than 3 than 3 time sec. sec.
sec. min. min. min. Feeling in | | almost sandy, sandy, sandy, agreeable'

%{ﬁ%ﬁs 60ra| cav_ty ~agreeai~1 =agreeable u agreeable H@@Bﬁ%&%@%us
SS

own in Table 2, with regard to the powders of Examples 1 to 3,
each time taken until the subject came tps feel agreeable was short, and
each feeling in oral cavity was good. On the other hand, with regard to
the tablets of Reference Examples 1 and 2 and the powder of Example 3,
15 each disintegration time was long, and each unagreeable feeling in
aralCatity cosiniled evercafér disinidgratbna Expérifiiait 2EaehBoR1 was
mg of the powders of Examples 1 and 2 or 1000 20 mg of the powder of
RefeREFcedE RAFPIC SRR plated iﬁ‘éa%ﬁaﬁﬁ%?a%bﬁ%& &F in oral
disintegrated on his ton%ue. WO 2(1974%01(&@6,PC§/JP2006/31§ §L15 5r and
A thedtebfifig T bral Tavity obtainéd from each Tl Was “Coripared each

oiher. Thegyalugtion olthiefpelng ol eavityuas caryed pubit 10 5 sre
suﬁjec S as an indicator and "was based on a sandy feeling in oral cavity

o adaster5 thereehduring disintegrating. Thedeelinginiorgl eavitral cavity
was evaluated as three levels, i.e. "Good" means that a
feeling in oral cavity 1is good, "Not bad" means that a
feeliﬁg in oral cavity is not bad, and "Bad" means that a
feeling in oral cavity is bad. The result was shown in

Table 3.

Table 3

Good

Not bad

Bad

Example 1

9

1

0

Example 2

8

2

0

Reference

0

0

10

Example 3

As shown in the above Table 3, the powders of Examples
1 and 2 were égreeable and the feelings in oral cavity were
good. Oon the other hand, with respect to the powder of
Reference Example 3, the subjects felt sandy in oral cavity
and the feelings in oral cavity were bad. So the powder

was thought to be hard to be swallowed.

INDUSTRIAL APPLICABILITY
As mentioned hereinbefore, the cilostazol powder of

the present invention has orally disintegrating properties

which has never been known in a powder formulation, and can



was evaluated as three levels, i.e. "Good" means that a feeling in oral

cavity is good, "Not bad" means that a feeling in oral cavity is not bad,

and "Bad" means that a feeling in oral cavity is had. The result was
WHIHIMH8D Table 3. Table 3 Good Not bad Bad E ExamplBgr2{§6/313343

Example 2 6 2 0 Reference, 0 0i0 Example As shown in the above

Table 3, the powders of Examples and 2 Qvere agreeable and the feelings

in oral cavity were good. On the other hand, with respect to the powder of

15 Reference Example 3, the subjects felt sandy in oral cavity and the

feelings,in oralcayify were-had..Se the-pewder, was thought 10 beiard 41 +y,

be swallowed. INDUSTRIAL APPLICABILITY 20 As mentioned

hereinhefose dbawirastazolpowdenaf the preseehitwentiontas arallpstazol

disintegrating properties which has never been known in a powder

farsnalatidn, cihd eapWO2007/608086RETFIRZ066/318345 216 petakdering

without water and be disintegrated in oral cavity, which is convenient to a

kﬁ%ﬁ%aﬁ@ﬁﬁh%QQWOWﬁﬂﬁﬁ%%&ﬂe' the present powder can widely be

5 used in the pharmaceutical field.
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is applied, especially aged patients and patients suffering from
dysphagia, and hence, the present powder can widely be 5 used in the
pharmaceutical field. MCSLLP 17 CLAIMS 1. An orally disintegrating
powder comprising 10 to 20 % (w/w) cilostazol and 70 to 79.5 % (w/w)
mannitol, wherein 5 the rest thereof consists of ingredient(s) for
pharmaceutical preparation which can be generally formulated in a
pharmaceutical preparation. 2. The powtdEsaccording to claim 1 wherein
the amount of 10 mannitol is 76 to 79.5 % (w/w). 3. The powder
according to claim 1 or 2 wherein the amount of cilostazol is 20 % by
WweightAn5 4r Thé podder ateordiriyitocamyooe of clainrsc1 td. 8gwhereima20 %
fingls desageunit ohcilogtazalys 5 mey0;100 Mg, 5 THE POWASE  herein
according to any one of claims 1 to 4 20 wherein the mannitol is

Bimannit6is 6. Thé beweer according it ahy onefof claimgnewdi®nherein  for

&%m@é@gekiwﬁivedé&%ﬁggm@ﬁch- Zpnk.chhe powder aggordingdQe 11y
W

any one of claims 1 to erein the mannitol has a mean patrticle size of
DO HitcrdRfdterstoBPPRicTBATteTs1cal preparation.

2. The powder according to claim 1 wherein the amount of

mannitol is 76 to 79.5 % (w/w).

3. The powder according to claim 1 or 2 wherein the

Q

amount of cilostazol is 20 % 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

mg.

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.

8. The powder according to any one of claims 1 to 7 which
the ingredient(s) for pharmaceutical preparation comprise

microcrystalline cellulose.

MCSLLP
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8. The powder according to any one of claims 1 to 7 which 30 the
ingredient(s) for pharmaceutical preparation comprise microcrystalline
cellulose. PACSLLP 18 9. The powder according to any one of claims 1
to 8 which the ingredient(s) for pharmaceutical preparation comprise
hydroxypropylcellulose. 5 10. The powder according to any one of claims
1 to 9 which the ingredient(s) for pharmaceutical preparation comprise
tight armhyelreudsysitieic acich Adi Ahetpowdey asaerdirfg talanynene of cladmshich

4,10 10,50 which.is sed for preyenting relapse of cerebral Infarclion- . prise

hydroxypropylcellulose.

10. The powder according to any one of claims 1 to 9 which
the ingredient(s) for pharmaceutical preparation comprise

light anhydrous silicic acid.

11. The powder according to any one of claims 1 to 10

which is used for preventing relapse of cerebral infarction.

MCSLLP



