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The present invention relates to an aqueous
pharmaceutical preparation for parenteral use containing
cilostazol or a pharmacologically acceptable salt thereof as

active ingredient.

BACKGROUND OF THE INVENTION

A report on the Therapeutic Evidences recently published
by the Health and Welfare Sciences Research Committee of the
Ministry of Health, Labor and Welfare says that antiplatelet
drugs are the first choice remedies for patients in the acute
phase of acute myocardial or cerebral infarctions. However, a
serious problem is that all the anti-platelet drugs on the
market are for oral administration, which makes zt very
difficult, for example, to administrate the drugs to patients
who are just suffering acute myocardial or cerebral infarctions,
especially in the acute phases thereof, and also to expect
immediate effect when administered orally.

The reason why all the anti-platelet drug preparations
on the market are for oral use is that all the effective
ingredients contained in those preparations are difficult to
dissolve in water. Cilostazol, which is generally used as

anti-platelet drug, is not an exception and hardly dissolves

in water, the solubility at ordinary temperatures being as low



in water, the solubility at ordinary tenperatures being as | ow 13 DEC 2005 2
as about 3 pg/m . As cilostazol dissolves only slightly in mater t here has
ever been al nost no description of the aqueous pharnaceuti cal @fﬁﬂg mgn
whi ch contains the drug as the active ingredient, 5 except for th

described in JP-Al -HL10-175864, nanely an aqueous pharnmaceutical preparation
for parenteral use which contains cilostazol, as the active ingredient, and
pol yet hyl ene gl ycol 4000 and pol yoxyet hyl enesor bi tan nono-ol eate, but

wi t hout contalnl a c odextrin conpound. However, such 10 aqueous
pharnaceufﬁcéﬁ‘ﬁpg par/i™ns have not been realistic because reproduci bility

of such agueous phg{f@gfém%adlss%fpeaggjglgpilaﬁ{ggtmnsg%gaﬁar gl and,

my | ead, even I Suc arneceutic n can alne to

separ at i oR. Bekosharol o YNNG {01 3t Whid 8quTBuS pRaPREE L s6RAveni ent

or useful fornulation of the aqueous pharmaceuti cal preparation containing

ci | ost azolp feyarRari@®H ehalchugenktasnkeene @esy 8. thEhacRiesenhgraveehers have
concei ved to devel op a new cilostazol-containing aqueous pharnaceuti cal

preparat i @excegdt clorn thHeathe tdesseibed. inlogB-ADtHheell788680] nhmedyatnt he
time 20 of use and is stable even after |ong storage w thout depositing
preci pi t atta egfuscighesmgasu t 0 SCIOSURE OFLAHEE o NVEATEOReThé asm whiche
present invention is_to provide an aqueous 25 pharmaceutical preparation
for par entcé’rnd%aldbsec%?%ﬁa%%t é}%‘éhe(ﬁqtd‘éfea%BBr%@lﬁnbhaﬁfI}PaEBIlﬁﬁ‘;itE‘éfllleﬁe

aCCEptabl%l%%!%.tQSBSOfanéi polyoxyethylenesorbitan mono-oleate, but

without containing a cyclodextrin compound. However, such
10 agueous pharmaceutical preparations have not been realistic
because reproducibility of such agqueous pharmaceutical
preparations are not necessarily well, and, may lead, even if
such a pharmaceutical preparation can be obtained, to
separation of cilostazol on standing for a while. Thus, a more
15 convenient or useful formulation of the agqueous pharmaceutical
preparation containing cilostazol for parenteral use has been
desired. The present inventors have conceived to develop a new
cilostazecl-ceontaining aqueous pharmaceutical preparaticn,
which is ready to use i.e. does not need dissolution at the time
20 of use and is stable even after long storage without depositing

precipitates of cilostazol.

DISCLOSURE OF THE INVENTION
The aim of the present invention is to provide an agueous
25 pharmaceutical preparation for parenteral use which contains
cilostazol or a pharmacologically acceptable salt thereof, and
has an improved stability over time in a ligquid state, by
increasing the solubility of cilostazol or the

pharmacologically acceptable salt thereof.



has an inproved stability over tine in aliquid state, by increasing the
solubility of cilostazol or the pharnacologically acceptable salt f?ﬁéeg{
13 DEC 2005 3 The present inventors have made an intensive study to G 410%
their object and found that addition of ,a cyclodextrin conmpound brings
about an increase of the water solubili?y of cilostazol or a

phar macol ogi cally acceptable salt thereof to 5 an extent beyond expectati on.
They have al so found that the addition of a cyclodextrin conmpound not only

proves the watgr sol L i1y of csilostazol, gt L phacel agl el 1y,

acceptable salt ut "al'so enhanceés y “over in a
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parenteral use which contains the cilostazol conpound as active 1 ngredient,

t hus maki ngbrigo RS ShPl €gé Ca15ePPl In NErdddy U Sydhar NBCRIBi Caty of
preparation ich can be used by dissolving themjust before use, but those

ready to usElodhasel dihea goionsc @hed ICElY | aade Pr Ephe asa bt floereaf end er al
use which 15 the present invention provides nmakes it possible to solve the
probl efrs i cdxceme bependhexpactataondefhevetiasipowdsa Haurghlthatortdie

phar maceutical preparations have been available, and to supply to the
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findings sald above and ol £1 A MG ALESEY dMENT | - oJElSy 1 hd1e; Present
Invention relates to:
dissolved state of the resulting agqueous pharmaceutical
10 preparation for parenteral use which contains the cilostazol
compound as active ingredient, thus making it possible to supply
not only agueous pharmaceutical preparation which can be used
by dissolving them just before use, but those ready to use. Thus,
- the agqueous pharmaceutical preparation for parenteral use which
15 the present invention provides makes it possible to solve the
problems which come from the fact, as depicted above, that only
oral pharmaceutical preparations have been available, and to
supply to the patients cf, fecr example, acute myccardial or
cerebral infarctions ready to administer and quick-acting
20 aqueous pharmaceutical preparations for parenteral use.
The present inventors have studied further based on the

findings said above and completed the present invention.

Thus, the present invention relates to:

25 (1) A cilostazol aqueous pharmaceutical preparation for
parenteral use, which comprises cilostazol or a
pharmacologically acceptable salt thereof as an active
ingredient and a cyclodextrin compound;

(2) A cilostazol agueous pharmaceutical preparation for



25 (1) A cilostazol aqueous pharmaceutical preparation for parenteral use,
whi ch conprises cilostazol or a pharmacol ogically acceptable salt thereof
as an active ingredient and a cyclodextrin conpound; (2) A cilostazp} prc 2005
aqueous pharnmaceutical preparation for 13 DEC 2005 4 parenteral use
described in (1), wherein cilostazol or "a pharnmacol ogically acceptable salt
thereof and a cycl odextrin conpound are dissolved in either water or a

sol vent containing mater 5 (3) A cilostazol aqueous pharmaceuti cal

preparat i e Osrazo B s%razL é‘éz?lt‘}' &C&'nbeﬁ,j n (Al ‘é’ﬂerceii[‘ é%‘ﬁ@iel% ragion

contal ns ar nacol ogi cal accep e sa ereor 1n a
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preparation for 10 parentera use described In (3), wherein it contains 1

to 4000 rBdnfso0fa &r@yaliedentiddiaospends paferd ofdhesdfvent adrazinind 5) A
cil ostazol aqueous pharnmaceutical preparation for parenteral use described

in (1), wwrteim; the cyclodextrin conpound is a sulfoal kyl ether derivative
of cyclodextrin; 15 (6) A cilostazol aqueous pharnaceutical preparation for
par ent &r al(AseAdestipbédziod (Buepher eplparheceytiodéxtpieprasaltionl kid®et her

isin the formof an alkali nmetal salt thereof; (7) A "ilcstazol aqueous
phar maceutla&a™ i epar &tsieorfi?%?rllﬁ%ﬁieﬁﬂtner% ) us&@hg&EEdM behei PHEPATAHAI n t he

cycl odext 11 20 sl LoabkyLebher, 0er | yatlye.) 9081 Y P UG Ig Pt grevel o

thereof in a concentration from 0.01 to 20 mg/mL;
(4) A cilostazol aqueous pharmaceutical preparation for
10 parenteral use described in (3), wherein it contains 1 to 4000
moles of a cyclodextrin compound per 1 mole of cilostazol;
(5) A cilostazol aqueous pharmaceutical preparation for
parenteral use described in (1), wherein the cyclodextrin
compound is a sulfoalkylether derivative of cyclodextrin;
15 (6) A cilostazol aqueous pharmaceutical preparation for
parenteral use described in (5), wherein the cyclodextrin
sulfoalkylether is in the form of an alkali metal salt thereof;
(7) A cilcstazol agueous pharmaceutical preparat%pn for
parenteral use described in (5), wherein the cyclodextrin
20 sulfoalkylether derivative is a sulfobutylether-beta-cyclo-
dextrin alkali-metal salt;
(8) A cilostazol aqueous pharmaceutical preparation for
parenteral use described in (5), wherein the cyclodextrin
sulfoalkylether is a hepta-substituted sulfobutylether-beta-
25 cyclodextrins alkali-metal salt;
(9) A cilostazol aqueous pharmaceutical preparation for
parenteral use described in (8), wherein the preparation
contains cilostazol or a pharmacologically acceptable salt

thereof in a concentration from 0.01 to 20 mg/mL;
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13 DEC 2005 5 (10) A cilostazol aqueous pharnaceutical preparation
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thereof 1in a concentration of 0.05 to 5 mg/mL and
heptasubstituted sulfobutylether-beta-cyclodextrin sodium
salt in a concentration of 100 to 400 mg/mL;

(12) A cilostazol agueous pharmaceutical preparation for
parenteral use described in (11), wherein the preparation
contains, furthermore, at least one of dissolution auxiliaries
selected from dextran and polyvinylpyrrolidone;

(13) Use of a cyclodextrin compound for increasing the water
solubility of cilostazol or a pharmacologically acceptable salt
thereof;

(14) A symptom amelicrant of an acute myccardial or a cerebral
infarction in their acute phases, which comprises the‘aqueous
pharmaceutical preparation containing cilostazol or a
pharmacologically acceptable salt therof described in any of
(1) to (11):

(15) A symptom ameliorant of an acute myocardial or a cerebral
infarction described in (14), which comprises furthermore at
least one of dissolution auxiliaries selected from dextran and
polyvinylpyrrolidone; and

(16) Amethod to ameliorate a symptom in the acute phase of acute
myocardial or a cerebral infarction, which comprises

administering to a patient via vein an agqueous pharmaceutical



infarction in their acute phases, which conprises the aqueous 20

phar maceuti cal preparation containing cilostazol or a pharnacologically
acceptabl e salt therof described in any of (1) to (11); (15) A Sy”ﬁtqﬁRZU%
anel i orant of an acute nyocardial or a gerebral infarction describe&

(14), which conprises furthernore at 25 | east one of dissolution
auxiliaries selected fromdextran and polyvinyl pyrrolidone; and (16) A

nmet hod to aneliorate a synptomin the acute phase of acute nyocardial or a

cerebral infarcti.an ich conprises. administering to_a, patient vi.a vein an
aqueous pﬁﬁ?@gggﬂffghﬁﬂiéndéﬁﬁ%ﬁﬁﬁf6d%?%ﬁé?% i on 8gycPFo§? 2&° é?@ribed in
any of (1) to (11). BEST MODE FOR CARRYI NG QUT THE | NVENTI ON The agueous
pharmaceutical preparation for parenteral 5 use of the present invention

contains erkestapd R TaARMEINECOIPgTER! Ivageepkabl e salt thereof as the
active ingredient. Clostazol is 6-[4-(1-cyclohexyl-1,2,3,4-Tetrazol -5-

yl ) but oxy] - 3, 4- Ohley diqaeanisogiharnaodut heaThphepatkastiovucfore pak@ reteowsl bel ow.
Forrmul a 15 N The pharmacol ogi cal ly acceptable salt of cilostazol can be

f or medd r eagiel yobby ahtowrgsentosizyentionr ceentainh cPopharphcodBdgizcal |y

acceptabl e acid. As such pharnacol ogically )
pharmacologically acceptable salt thereof as the active

ingredient.
Cilostazol is 6-[4-(1l-cyclohexyl-1,2,3,4-Tetrazol-5-
yvl)butoxy]-3,4-dihydrocarbostyril of the chemical structure

10 shown below.

Formula

H

|
N 0
N——N
15 I} '
Ne
>N 0

The pharmacolcgically acceptable salt of cilestazel can
be formed readily by allowing cilostazol to react with a
20 pPharmacologically acceptable acid. As such pharmacologically
acceptable acid, there may be mentioned, for example, an
inorganic acid such as hydrochloric acid, sulfuric acid,
phosphoric acid, hydrobromic acid, or the like and an organic
acid such as oxalic acid, maleic acid, fumaric acid, malic acid,

25 tartaric acid, citric acid, benzoic acid, or the like.
The aqueous pharmaceutical preparation for parenteral
use is characterized by that the preparation contains, in

addition to the active 1ingredient mentioned above, a

cyclodextrin compound. Here, a cyclodextrin compound means



acceptabl e acid, there may be nentioned, for exanple, an inorganic acid
such as hydrochloric acid, sulfuric acid, phosphoric acid, hydrobromc
acid, or the like and an organic acid such as oxalic acid, maleic adiJdJEC 2005
fumaric acid, malic acid, 25 tartaric acid, citric acid, benzoic acid, or
the |like. The aqueous pharmaceutical preparation for parenteral use is
characterized by that the preparation contains, in addition to the active

i ngredi ent nmentioned above, a cyclodextrin conmpound. Here, a cyclodextrin
conpound NRANS, d3QEG, 2003 cyg! odext bRt a Jeri wathwaeaf,Gye! ogextrin or a
phar macol odi cal |y acceptable salt thereof. The cyclodextrin conpound usable
in the prggeinddesyien 1y nstodesavleyshie ehkgesagar conprising 6 to 12
glucose units. 5 And, the derivative of cyclodextrin usable in the present

i nvention includés aycdopeundinesanpauryl samleulrs ttheutragemt iparentoforor al |

t he hydroxyl groups on the 2, 3 and 6 positions of the glucose units with
any ot her inMaidemal cyediip(eligondgar aanry ¥sineXanpl £2 (fludrseaind ts.

cycl odextrin_or the derivatives 10 thereo there may be nentioned a

f
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(wherein, n stands for an . integer from®6_to . _each of R2 and R3 in
each r epealtnéfaenﬁtnjiotn rlenp(% e%%%? S8 %%me%oe%n%njf?f/u}giﬁgd%gﬁg]n,Suglﬁtéltﬁlﬁlng%’ (?up, a

monohydr oxyalikyle rouPa Bhe AhPEE0XY o p IR N2 S Uk T.O0 kY b d31QURM 2
car boxyal Kyl group or a sugar residue).
of the glucose units with any other functional group(s). As a
specific example of the said cyclodextrin or the derivatives

10 thereof, there may be mentioned a compound represented by the

following general formula:

Formula CHZ ORB

15 [ \BR T

20 (wherein, n stands for an integer from 6 to 12; each of

R', R? and R® in each repeated unit represents independently
a hydrogen, an alkyl group, a monohydroxyalkyl group, a
dihydroxyalkyl group, a sulfoalkyl group, a carboxyalkyl group
or a sugar residue).

25 In the Formula above, as the alkyl group represented by
R' to R’, there may be mentioned a C;.4, alkyl group such as, for
example, methyl, ethyl, propyl, or the 1like. As the
monohydroxyalkyl group represented by R' to R?, there may be

mentioned a monohydroxy-C,., alkyl group such as, for example,



25 In the Formul a above, as the al kyl group represented by Rl to R3, there
may be nentioned a Cl_4 al kyl group such as, for exanple, nethyl, ethyl,
propyl, or the like. As the nonohydroxyal kyl group represented by RIDEP 2§88,
there may be nentioned a nonohydroxy-Cd4 al kyl group such as, for exanple,
13 DEC 2005 8 hydroxynet hyl, 2-hydroxyethyl, 2-hydroxypropyl or the like. As
t he di hydroxyal kyl group represented by RlL to R3, there nay be nentioned a
di hydroxy-Cl_4 al kyl group such as, for exanple, dihydroxynethyl,

2, 2-di hydq@»%,&%et@hydr_w&ro@@éu@n thendarbkepripyliher suldf vakkylagroup
ed by R

r epr esent to R3, there may be nentioned a sul fo-Cl4 al kyl group
such as, ftore edaydmexysidflomatdud repragehaetdhply, REuld @But ythe e mdne Hd ke. As
the carboxyal kyl group represented by RL to R3, there may be nentioned a
car boxy- Chnehtgldydd gr olidhsdredrasC: - orlkxanpreupl8uchr boxy merhygxample,
2-carboxyethyl or the Iike. As the sugar residue represented by R to R3,

t here may BEHERFBHREY ¥ or2 - 2x@PYeroxy§Figdsy ALY aupxyaIeeMloRA Yioup, a

PanosyL SSUB. hel Dbl BiSro TR S L SR P B e
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gamma- cycledeednid thywind »tsuldepb¥Byive suneRhesent ed- bynhé heikernuhg abeve,
wherein n=8; or 20 delta -cyclodextrin and its derivative represented by the
For mul a alerospteellefh pgrOup represented by R' to R?, there may be
mentioned a carboxy-C;., alkyl group such as, for example,

10 carboxymethyl, 2-carboxyethyl or the 1like. As the sugar
residue represented by R! to R®, there may be mentioned, for
example, a glucosyl group, a maltosyl group, a panosyl group
or the like.

The cyclodextrin compound preferably usable in the

15 present invention is alpha-cyclodextrin or its derivative
represented by the general Formula above, wherein n=6;
beta-cyclodextrin or its derivative represented by the Formula
above, wherein n=7; gamma-cycledextrin and its derivative
represented by the Formula above, wherein n;8; or

20 delta-cyclodextrin and its derivative represented by the
Formula above, wherein n=9.

As the more preferable example among the derivative of
a cyclodextrin compound described above, there may be mentioned
an alkyl derivative, a hydroxyalkyl derivative, a

25 sulfoalkylether derivative, a cyclodextrin attached with sugar
group or the like.

As the alkyl derivative of cyclodextrin described above,

there may be mentioned, for example,

dimethyl-alpha-cyclodextrin, dimethyl-beta-cyclodextrin,



As the nore preferable exanple anong the derivative of a cyclodextrin
conpound descri bed above, there may be nentioned an alkyl derivative,

hydr oxyal kyl derivative, a 25 sulfoal kyl ether derivative, a cyclode§$%t
attached with sugar group or the like. gAs the al kyl derivative of 2005
cycl odextrin described above, there may be nentioned, for exanple,

di net hyl - al pha-cycl odextrin, dinethyl-beta-cyclodextrin, 9 13 DEC 2005

di met hyl - gamma- cycl odextrin or the like. As the hydroxyal kyl derivative of
cycl odext rafimées¢l i hednaabo¥eoatherenmey Beemankieoned, for exanpl e,

2- hydr oxypr opyl - al pha-cycl odextrin, 2-hydroxypropyl-beta 5 cyclodextrin, 2
- hydr oxypr opyl - manhe-hygcorgelkyilnaritdieive bé. cy@dsofihgtsihfded daydmtder
derivative of cyclodextrin described above, there may be nentioned, for
exanpl e, aBPYobutylErdrs - al pray- cyclbédext PeRtigheflobut yFeT her -&aple,

cycl odextrin, sulfobutyl ether- ganna cycl odextrin_or_the like. 10 As the

cyclodextr?hh$@¥%§ﬁBH°RY%ha%BB C§F&8635§§&Plb@dhX9ﬁ9ﬁ¥pﬁqR¥%39ﬁﬁabe

ment i oned, ucosyl - a ¢l odext y
gl ucosy%I %¥a §c¥ ext i %W i % (%/El%hf‘a?%%macy% odex‘?Xtrlrl or the like.
mal tosyl - al pha- cyel ogext réﬂfom%:?é&’ﬂe el R U O0RXL I, cyclodextrin

mal t osyl - gamma- cycl odextrin or

ot hers, suléoalkytet heboveeriviaéiye mdy Cysd odeitidhds, prijer abtamprnd a
sul f obut yl et her - bet a- cycl odextrin is nore preferably used
sulfobutylether-alpha-cyclodextrin, sulfobutylether-beta-

cyclodextrin, sulfobutylether-gamma-cyclodextrin or the like.

10 As the cyclodextrin attached with sugar group described
above, there may be mentioned, for example,
glucosyl-alpha-cyclodextrin, glucosyl-beta-cyclodextrin,
glucosyl-gamma-cyclodextrin, maltosyl-alpha-cyclodextrin,

maltosyl-beta-cyclodextrin, maltosyl-gamma-cyclodextrin or
15 the like.

In the present invention, among others, sulfoalkylether
derivative of cyclodextrin is preferably, and a
sulfobutylether-beta-cycledextrin is more pr efe*ablv used
from the point of improving the water solubility of 01lostazol

20 These compounds are conveniently used in the form of an
alkali-metal salt such as sodium salt or the like.

As, in some cases, the side effect of cyclodextrin such
as renal toxicity and hemolysis might become a subject of
discussion, among those sulfobutylether-beta-cyclodextrins

25 described above, the tetra-substituted (about 4 sites in a
molecule are sulfobutyl-etherized) and hepta-substituted
(about 7 sites in a molecule are sulfobutyl-etherized)
compounds are suitable to use, because they are almost relieved

of the side effects. The hepta-substituted compound, among them,

the like. In the present I nvention, anong



fromthe point of inproving the water solubility of cilostazol, 20 These
conpounds are conveniently used in the formof an alkali-netal salt such as
sodiumsalt or the like. As, in sone cases, the side effect of cycl GGt ram
such as renal toxicity and henol ysis qbght beconme a subject of discussion,
anong those sul fobutyl et her-beta-cycl odextrins 25 descri bed above, the
tetra-substituted (about 4 sites in a nolecule are sul fobutyl-etherized)
and hepta-substituted (about 7 sites in a nolecule are

sul f obut ylicetigld 2zadreremounds are suitable to use, because they are

al nost relieved of the side effects. The hepta-substituted conpound, anong
them 13 DEC 20@hel(Gycsl odxset ptef enalll @erihe ttiwed odexérens , anéndeonedt | ves
t hereof, nmentioned above, can be nmanufactured readily according to the

met hods a@boyady darowre Mo achereycrodéklyi ascandinbeite dbei watiheds 5 on
t he market, for_ exanple Celdex A-100 (trade name, manufactured by N hon
Shokuhi n RAEE3EY. Kpeyn)., Ad$0an they FHE- Gyéﬁ&ﬁ%ﬂﬁ'qqd EBedex A8r 109G tivesde

nane, nuf actured b Ni hon. _Shokuhi n .Kak ,

bet a- cgaléﬁbx%#ln E%F& %ofboefﬁ FRdE ngﬁg% uf&gpurégrﬁfﬁw A&A €Shokuhi n
Kako Co. ch HAMBHME! ediidH it Rehdex dép beiar GD (tgadgphane,
nanufactured by I hon Shokuhln Kako Co. Ltd.), as

2- hydr oxy pnepy -diehardesal rodex iod1se xand 16apt tﬁ@be(ﬂe{rﬁ’él,e R a c @t agt ur ed

by CyDex Inc.), as a sul fobutylether-beta-cyclo- dextrin or the |ike can be
used appr dfhicat Ehpkub3nTRekaqleoust phhr reec @ubetal- cyrcdpaieattirom ;f €elgaxent er al
C-100 (trade name, manufactured by Nihon Shokuhin Kako Co. Ltd.),

10 as a gamma-cyclodextrin; Celdex HP-beta-CD (trade name,
manufactured by Nihon Shokuhin Kako Co. Ltd.), as a
2-hydroxypropyl-beta-cyclodextrin, and Captisol (trade name,
manufactured by CyDex Inc.), as a sulfobutylether-beta-cyclo-
dextrin or the like can be used appropriately.

15 The agueous pharmaceutical preparation for parenteral
use of the present invention may contains, as the cyclodextrin
compound, a pharmacologically acceptable salt of cyclodextrin

\ S the

pharmacologically acceptable salt, there may be mentioned, for

and a derivative therect described above. )

20 example, a salt with an inorganic acid (for example,
hydrochloric acid, sulfuric acid, nitric acid or the like), an
organic acid (for example, carbonic acid, bicarbonic acid,
succinic acid, acetic acid, propionic acid, trifluorocacetic
acid or the 1like), an inorganic bases (for example, an alkali

25 metal such as sodium or potassium or the like; an alkaline earth
metal such as calcium or magnesium or the like) or an organic
basic compound (for example, an organic amine such as
triethylamine or the like; a basic amino acid such as arginine

or the like).



use of the present invention may contains, as the cyclodextrin conpound, a
phar macol ogi cally acceptable salt of cyclodextrin and a derivative thereof
descri bed above. As the pharnacol ogically acceptable salt, there ndy 0§€ 2005
mentioned, for 20 exanple, a salt with gn inorganic acid (for exanple,
hydrochl oric acid, sulfuric acid, nitric acid or the like), an organic acid
(for exanple, carbonic acid, bicarbonic acid, succinic acid, acetic acid,
propionic acid, trifluoroacetic acid or the like) , an inorganic bases (for

exanpl e, an al kalj 28eMfr@lsesMChiASeROHLHM A PRLBESHE Mpda il dutki®ia@n

al kaline earth mnmetal such as cal ciumor nmagnesiumor the like) or an
organi ¢ hasigarroimouEdr( bareaxamplels ameangadipr At Sare Anaghich the
triethylamne or the like; a basic amno acid such as arginine or the
like). 13 a@EGZOGRIrkdienthefprésenresanéntnvantannagerbdbienpdaaieceutd cal
preparation for parenteral use neans a preparation in which the active

i ngr edi entdisistheehedddRT LRVEREFBIP B MG BRIt A FE i ngassry elis dither in
wat er or a_sol vent congﬁinin waq§r.(£s thg 5 wat er, wusuall sg;rihgzed

wat er , >or “IrE prePePEBLY RrUyehtitte ¥E FFPizéH:ma?8Fena§ﬁ§ FERLY and as
t he sol ve L N . Lgh been
used for AU %ﬁ%%\%gﬁm |J§{lnzeésé13'§j§t%glm\é egéagg%gbr?gtge%§%e%‘}l?¥?ed by
physi ol ogic t Sl 4 e waltBS ( RReSRNabevert Eanetcd Qsakind@h ahdand¥ddRien

solution containing lactic acid. Furthernore, the aqueous pharnmaceuti cal
prepar at i arsddrfompanantBaatunsegohetiheipesssay bevestkidomppey pd giredpar ed by
exemplified by physioclogical saline, PBS (phosphate-buffered
10 saline) or a Ringer solution containing lactic acid.
Furthermore, the aqgqueous pharmaceutical preparation for
parenteral use of the present invention may be prepared by
drying the above mentioned agqueous pharmaceutical preparation
for parenteral use, which is in the form of a solution, by means
15 of known drying methods such as lyophilization or drying under

reduced pressure to give powders or granules and then dissolving

the powders or granules in water or a solvent containing water

With the aqueous pharmaceutical preparati;n for

20 parenteral use of the present invention, the content of
cilostazol or a pharmacologically acceptable salt thereof is,
although it is difficult to define it unconditionally because

it varies depending upon the application of the preparation,

in a range of about 0.01 to 10 mg/mL as to the concentration

25 of the active ingredient described above, or preferably about
0.05 to 5 mg/mL, or more preferably about 0.1 to 3 mg/mL, or
most preferably about 0.5 to 2 mg/mL. Furthermore, in cases
where the aqueous pharmaceutical preparation for parenteral use

of the present invention is of the type of dissolving before



drying the above nentioned aqueous pharmaceutical preparation for
parenteral use, which is in the formof a solution, by neans 15 of known
dryi ng nmet hods such as |yophilization or drying under reduced preszﬁqﬁxtﬁ
gi ve powders or granules and then dissolywing the powders or granul 05
water or a solvent containing water just before use. Wth the aqueous

phar maceuti cal preparation for 20 parenteral use of the present invention,
the content of cilostazol or a pharmacol ogically acceptable salt thereof

is, although ddntsofbhf la@dhle t orlef LogcLhruneqRd tdonal 1ysbgeauser id

vari es dependi ng upon the application of the preparation, in a range of

about 0. ObHarnH:omdddlcably o ddrewiateisnt reatliton therebft heeanti vehe ngrredi ent

descri bed above, or preferably about 0.05 to 5 ng/nL, or nore preferably

about 0.1 alxra@dimmd My, dassalnsinpitéeesablyagbdue dngredienppiniwatey tdier nor e,

in cases where the aqueous pharmaceutical preparation for parenteral use

of the prddentSahientierrtaivingneat§pe of dissol ving before 12 13 DEC 2005

use neptioned a #ﬁh t he concentratioq}of ci | ost azpl harnaco(%gically
eo

accept 4bl e sal t 'Cat eof freaRSoERE Sond BBRATHOG B3 di BSEPIFRG Phe S&d
act Ve i ngredi At YBY € ¢ Ofne  BEeSOYERL AR BN BRI crft Wi Fitdie

aqueous pharnaceutical preparati parenteral use of the present
i nventi oncdde ot it @mpdiénd cy€] edexttdidh conmoing 4 Si.cwal t kaugleditnd S

difficult to define it unconditionally because it varies dependi ng upon the
appl i cati drt ofinthedjtdparadtliyonbecauaer ahge vefrigsoutiependis@O0upon the
application of the preparation, in a range of about 1 to 4000
10 mols, preferably about 1 to 200 mols, more preferably about 1
to 100 mols, and most preferably about 30 to 50 mols per 1 mol
of cilostazol.
Furthermore, when sodium salt of hepta-substituted
sulfobutylether-beta-cyclodextrin is used as the cyclodextrin
15 compound, it is more preferable to adjust the concentration in
the aqueous pharmaceutical preparation to about 100 to 400
mg/mL.
The aguecus pharmaceutical preparation for parenteral
use of the present invention may contain an additive, in
20 addition to the active ingredient and the cyclodextrin compound
described above. As such additive, any one which is in common
use in the field of technology of the aqueous pharmaceutical
preparations for parenteral use may be appropriately used.
As said additive, there may be specifically mentioned a
25 tonicity adjusting agent, a stabilizing agent, a buffer, a
preservative, a chelating agent, an antioxidant, an analgesic,
a solubilizing agent or the like. As the tonicity adjusting

agent, there may be mentioned, for example, a sugar such as

glucose, sorbitol, mannitol or the like, sodium chloride,



10 nols, preferably about 1 to 200 nols, nore preferably about 1 to 100
nol s, and nost preferably about 30 to 50 nols per 1 nol of cilostazol.

Furt hernore, when sodium salt of hepta-substituted

sul fobutyl et her-beta-cycl odextrin is usgd as the cyclodextrin 15 43gouys,
it is nore preferable to adjust the concentration in the aqueous

phar maceuti cal preparation to about 100 to 400 ng/nL. The agueous
pharmaceutical preparation for parenteral use of the present invention may
contai n aylad@rtdlve pddpyeraddiidl | @diieastliarse iglgreadi ent tared ltike: . -
cycl odextrin conpound described above. As such additive, any one which is

i n commonAsutsbei atabelizehd ajentechigmsypagf be eeriguened, gar seeaptliecal
preparations for parenteral use may be appropriately used. As said additive,
t here may 98idFecseiEhl ey ofentionedka- 25 oHirei PREagFustiiRFaglay, bg
stabilizin ent,_a huffer, a reservative chel atin en

ant i oxi daﬂ‘t%,n i g 8Fc,e*%{“%]o$ubi A5y ngﬁ?ror R Oeslg??a(%? klsuftaf%g
tonicity adj in t nt j I .sugar such
as gl tisoca iR st ok R IR ChLEEGRe BOEFEXUE o 13YEEC D005
glycerol, aur apy ene st ivelO] teldhd ang HeyaRntAlond®e lddee exafpildle a

stabilizing agent, there nmay be nentioned, for exanple, sodiumsulfite or
the |ike. paxrd-hecsimdfaric tdetr@ emyebe berayloatdohbddr exeahpleodresatle
buffer, phosphate buffer, 5 citrate buffer, tartarate buffer, acetate buffer
or the |ik&aenefhivihalgodbedr.vRen¢es honigme chapridenent tofetike or /exalsl e, a

chelating agent, there may be mentioned, for example, an edetic
10 acid sodium salt, sodium citrate or the 1like. As the
antioxidant, there may be mentioned, for example, sodium
sulfite, sodium hydrogen sulfite, sodium ascorbate, sodium
thiosulfate or the 1like. As the analgesic, there may be
mentioned, for example, albumin, a polyhydric alcohol such as
15 glycerol and propylene glycol, lidocaine hydrochloride, benzyl
alcohol or the like. As the solubilizing agent, there may be
mentioned, for example, dextran, polyvinylpyrrolidone, sodium
benzcate, ethylenediamine, salicylamide, niceotinamide,
polyoxyethylene hardened castor oil derivative or tﬁ; like.
20 Above all, addition of at least one kind of solubilizing agents
selected from dextran and polyvinylpyrrolidone is preferable,
because it makes it possible to improve the dissolution
stability (inhibition of separation of precipitation) of the
aqueous pharmaceutical preparation for parenteral use of the
25 present invention. There is no particular restriction on the
amount of solubilizing agent to be added and a necessary amount
of it is appropriately selected according to the amounts of
cilostazol and the cyclodextrin compound used.

The aqueous pharmaceutical preparation of the present



par a- oxybenzoi c acid ester, benzyl alcohol, a chlorocresol, phenethyl

al cohol , benzethoniumchloride or the like. As the chelating agent, there
may be nentioned, for exanple, an edetic 10 acid sodiumsalt, sodiumcitrate
or the like. As the antioxidant, theregmy be nentioned, for examieEc 2005
sodium sulfite, sodium hydrogen sulfite, sodium ascorbate, sodium
thiosulfate or the like. As the analgesic, there may be nentioned, for
exanpl e, al bum n, a polyhydric al cohol such as 15 glycerol and propyl ene

gl ycol, | iidnaaithieomhutHwpddmrdide,a enzad jusat tohalgait tde drikeaids viiech
solubilizing agent, there may be nentioned, for exanple, dextran,

pol yvi nyl pya Lol ¢aunen usediionthbedZedide o f etdgthrnkddartionadjyalti o§ vaniwe.,

ni coti nam de, pol yoxyet hyl ene hardened castor oil derivative or the |ike.
20 Above dMe PHda@dIusH im0 agenéast dvd dahirerddyl tbtPi I FadFafsiessel ect ed

f dext d | yvi nyl |id [ f le, . it it
poss ble. P8 ARG e el REGH TS SbPY  £5 EPRNPTE-on or S eI 415 on of
preci pht aHeQ{PiOQ{e&,hefo?.q%‘i%%%]l%h,arQESSPBkSa'ac‘qu‘%paﬂ +00n 1 gL sRarenipral use
of the 25 present 1'nvention. ere 1s no particular rtestriction on the

anount of Qldlild acha,agedt it @A addediantdt @ Neeeseadyi @M spHdrid s
appropriately selected according to the anobunts of cilostazol and the

cycl odext radi@,ormpaund-ius ect i dlhe satueoits gahial reciettt i< adcipt epartate dnikaf, t he
present 14 13 DEC 2005 invention may contain a pH adjusting agent of any

ki nd whi citng gsjthedaasn tiberemanibe mealtdosrdt eEpRcoP 10 AGUEAsSIpA val ue.
The pH adjusting agent s divided broadly into t categories: an .acid and
2 base.  SEATTC Ty, CALCHHE dDIEKHET o Aayibe bydfoxle) “hagdth Lt

10 hydroxide, monoethanolamine, diethanolamine, triethanolamine
or the 1like. As the other pH adjusting agent, there may be
mentioned also an aminoacilid such as glycine, histidine,
epsilon-aminocaproic acid or the like.

The aqueous pharmaceutical preparation for parenteral

15 use of the present invention can be manufactured according to
the ordinary method: by, for example, first dissolving the
ingredients (hereinafter referred to as components) to be
centained 1in the agueous pharmaceutical preparation for
parenteral use of the present invention into water of amsolvent

20 containing water.

The order of mixing of the components is not critical.
Namely, all the components may be mixed all at once, or some
components may be dissolved first in the solvent mentioned above,
followed by dissolving to this the remaining components. Or,

25 more preferably, the cyclodextrin compound is first dissolved
in the solvent mentioned above, followed by the addition, to
this, of cilostazol or its pharmacologically acceptable salt.
Here, if desired, the additives mentioned above may be mixed

and the order of mixing may be determined according to the method



5 nmentioned, for exanple, ascorbic acid, hydrochloric acid, gluconic acid,
acetic acid, lactic acid, boric acid, phosphoric acid, sulfuric acid,
tartaric acid, citric acid or the like, and as the base, there mayl PBEC 2005
mentioned, for exanple, potassium hydrgxide, calcium hydroxide, sodium
hydr oxi de, magnesi um 10 hydr oxi de, nonoet hanol am ne, di ethanol am ne,
triethanolamne or the like. As the other pH adjusting agent, there may be
menti oned al so an am noacid such as glycine, histidine,

epsi | on- aphBeeaped Geacid or the like. The aqueous pharnaceuti cal
preparation for parenteral 15 use of the present invention can be
manuf act ur ed acCaedi, Nnghéoredliet Dndi s@ryt Heh hicd prieyf e rfadyrl e xapleetefd et

di ssolving the ingredients (hereinafter referred to as conponents) to be
cont ai nedsitertiié zadieou D faritaceti o als preparmenbnaner fipseenvear Aeaise of
the present invention into water of a solvent 20 containing water. The
order of RitRiridisEtHRE LBRESNBRES ST enBY BeARF caf .an RAHIGAaH [0t Reat

conmponent s_may .he mi.xed all. at ce r.sone. components. nay. be di ssol ved
first Tn CHE SOrvaT RehYi SHedediiirb o TH7T bHRUShy" Urssb Ui hEoR S n RIS ¢ he
remai ni ng o] 2 , cl.odext ri nd is
R B B T S R i R S A
to this, uekdci f@stazehi©able stphartme Qo €ahley raceaptialy eolalttion Here, if

desired, the additives nentioned above may be m xed and the order of m xing

may be detier theed aageorodi rpaud tthetare hod 13 DEC 2005 15 known per se.
When the aqueous pharmaceutical preparation for
10 parenteral use of the present invention is obtained as a 1iquid,
the solution obtained after sterilization as described above

may be charged and then sealed by fusing in ampoules.
According to the method of the present invention, the
addition of a cyclodextrin compound increases the solubility
15 in water of the active ingredient, which makes it possible to
get a higher concentration of the active ingredient in the
preparation, compared with the case in which no cyclodextrin
compound is added. This leads to the advantage to be able to
decrease the dose in volume necessary to be administeredmto give
20 the effective dose of the active ingredient. This makes it
possible, for example, to give a 10-mL one-shot injection of
the aqueous pharmaceutical preparation according to the present
invention, in order to administer an effective amount of the

active ingredient.

25 In case where the aqueous pharmaceutical preparation of
the present invention is made into the preparation‘ of
dissolution-before-use type preparation, a solution which

contains all the components is prepared in a manner just as same

as described above, sterilized as described above, and made into



Then, the resulting solution is preferably subjected to sterilization by
filtration using a nenbrane filter or heat sterilization under pressure by
means of an autoclave or heat 5 sterilization by the nethod of fractidfaf g5
sterilization or the |I|ike. Anong themjgsterilization by filtration is
preferably wused. It is suitable that the pH of the resulting solution is

in the range of about 6 to 8. Wen the aqueous pharmaceutical preparation
for 10 parenteral use of the present invention is obtained as a |iquid,

the sol ut ipeseticiedrafifle sStRiddrdaald ab aheles@inkad, akaind Mays hgvechar ged
and then seal ed by fusing in anpoul es. According to the nethod of the
present i meghioidentotrmgke gachddn oof gwanyte odevdm anscbupdand the mess$esi t he
solubility 15 in water of the active ingredient, which nakes it possible to
get a hi gheovweompeanseachanbefenhbored i vieor r@r@@@bﬁqt e trethor epretatdson,

conpared with the case in which no cycl odextrin ound is added. This
| eads to tHEPRVAf aaFg‘é)r’c S‘ngemé%}%gtud“ded%(’ffegéé’@dt%eﬁ uEeiis \P&We&ﬁéar?éé’essary
to be adm nistered to e. gffective, dose redlent
Thi s keélslet%i &@soﬁ%ltglel? orQ% }}1 {Za lonl%/sé a2°70- QS sﬁggaﬁbn%ectl on of

the aqueous phanmBeRstdRAloud Bﬂékﬁhb%t%‘a@r%@gawtEBE Mﬁ%%&tenﬂé%ﬁm' on,
in order to adm nister ‘an effective anount o active ingredient. 25 In

case wher esteher athie @is qetar Taeeutticoal, pheparaay e Omortehe ppicaFarialilrgvent i on
is made into the preparation of dissolution-before-use type preparation, a
sol uti on wieindh orneght Ahhsagkhotlse tohepohbo s i pragpdreadidah dnp@widon,ust as
same as described above, sterilized as described above, and nade into
subcutaneous injection, intracutaneous injection,

10 intramuscular injection, intraspinal injection,
intraperitoneal injection or the like.

There is no restriction in the administration method of
the aqueous pharmaceutical preparation for parenteral use of
the present invention, and it can be administered by the method

15 appropriate to the patients from the points of their age, gender,
and other conditions, together with the degree of the severity
of their diseases, or the like. They may be administered, for
example, separately intravencusly, intraarterially,
intramuscularly, intradermally, subcutaﬁ;ously,

20 intraspinally or intraperitoneally. Furthermore, the agueous
pharmaceutical preparation for parenteral use of the present
invention may be mixed with a transfusion solution and
administered especially intravenously as a mixture of an
agueous pharmaceutical preparation for parenteral use of the

25 present invention and a transfusion solution. There is no
particular restriction as to the transfusion solution which may
be used, and the commercially available or ordinary one can be

used. As the specific example of such transfusion solution,

there may be mentioned glucose injection, xylitol injection,



13 DEC 2005 16 powders or granules according to the ordinary nmethod. As the
nmet hods to make powders or granules froma solution, the nethod known per
se can be enpl oyed: for exanple, the nmethod such as |yophilization and
dryi ng under reduced pressure is preferably 5 used. Anpbng them 13 DEC 2005

| yophilization is used nore preferably. As the aqueous pharmaceuti cal
preparation for parenteral use of the present invention, there nay be, nore
specifically, nentioned intravenous injection, intraarterial injection,
subcut anegusman@jiatil 0nin B8l aneoust o H¢ ecih §8ctiOni, Nt paygsollogrical
injection, intraspinal injection, intraperitoneal injection or the Iike.
There i s seliest,rdekitoani 40 tive] eadhivi an s dexttirem et ik of iob heangiueaws d

phar maceutical preparation for parenteral use of the present invention, and
it can beiédﬁﬁﬁﬂ§ﬂbrBénE?rtﬁ%lﬁg%%%dJﬁgﬂéﬁbﬁéﬁ@rgﬂ@gﬁé'Fﬁéubé?Péﬁﬁ§*¥#on1the
poi nts of t&fir age, gender, and other conditions, together with the degree
of the sevé ity of their diseases, or the like. They may be adninistered,

for ggga"p' e SeRar a%%gyok%gvggegshx, ghgiﬁng%&g;ﬂc@%{ ¢§88i£%&a%sg§{ﬁr Ly,

i ntradernally, cut aneousl Irntrasprna ritone

Furt her mopgreh@ USRS £ RRRIPIBESA  Galy P aRA Bk It £:9%1 A aelceralinyse of
the present invention nay be mxed with a transfusion solution and

adm ni st etedtespadirakkyohntoavesoysiye asgen dd xtai® oath eéan coadligdiiths of
pharmaceutical preparation for parenteral use of the 25 present invention
and a trargchspahiedtuttitthstIheret thendisaseioqurhe Tids r Ltioisagltly t he

transfusi on sol uti.on which may .
preferable to select the daily dose so as to be about 1pg to

10 100 mg cilostazol or its pharmacologically acceptable salt per
1 kg body weight.

The agqueous pharmaceutical preparation for parenteral
use of the present invention has
pPlatelet-aggregation-inhibitory action, phosphodiesterase

15 (PDE)} inhibitory action, antiulcer action, hypotensive action
and antiinflammatory action and useful as, for example,
antithrombotic drug, cerebral vasodilator, antiinflammatory
drug, antiulcer drug, hypeotensive drug, antiasthmatic drug or
phosphodiesterase inhibiting drug. The aqueous pharmaééutical

20 preparation for parenteral use of the present invention is also
useful as the remedy of chronic occlusive pulmonary diseases

(COPD) .

EXAMPLES
25 EXAMPLE 1 to 6
Each of the following cyclodextrin compounds was dissolved
in water for injection. To this, an excess amount of cilostazol
was added and the mixture was shaken at 60°C for 24 hours. Then,

the mixture was filtered through a membrane filter to remove



be used, and the comercially available or ordinary one can be used. As the

speci fic exanple of such transfusion solution, there may be nentioned

gl ucose injection, xylitol injection, 17 13 DEC 2005 D-mannitol injection,

fructose injection, physiological salijge, dextran 40 injection, dq@qﬁgnmmp

injection, amno acid injection, R nger solution, |actic acid-Ri nger

solution or the Ilike. 5 The dose of the aqueous pharnmaceutical preparation

for parenteral use of the present invention is determ ned according to the

directionih@b1%8.e Rgeergendein BolHetiRintCORd il e D1 igaehe paliitedice t he

state of the disease or the like. It is usually preferable to select the

daily dos@asoda$etmimedabguthpgnebhd@ dODMRAL dHigdt ®zalf comaintce Ligquid

phar macol ogi cal | y acceptabl e salt per 1 kg body weight. The aqueous

phar maceut @WQ&QﬂﬁﬂﬁﬁxbntporC@b@@h@é?anNUséaGﬂI@ﬁéfbr§§@ﬁ?ntﬁ@éﬁpmon has
atlon i nhi bitor ction, phosphodi est rase 15

| |
Pnﬁ?gisgrg%% && Qi ul cer SICHOAS %ﬁﬁ%ﬁens?Q@paﬁP 8n APDE%ere

antiinfla act | I fo AN a ug,
cer ebr aI \% % Céytglr é)&t?nl ;el amléat tg?ﬁme dér%gi% an ?luqocer%aélr ug Cﬂﬁl o(fbg’;i ve
drug, a”tmﬁﬁbﬂm@Hd%UquﬂﬁAﬁb CBhOEEBOd'%é%ﬁté§%leQkQ&EthTQ%ﬁ& NER% agueous
pharmaceutical 20 preparation for parénteral use of the present invention is

al so usefodllcas: Bhra oogmady udactiired &yorgiHON weopuHTIN&AR dicseases . )(,COPD) .
EXAMPLES
gamma-cyclodextrin (Trade Name: Celdex C-100, manufactured by

NIHON SHOKUHIN KAKO Co. Ltd.),
10 6-0-alpha-maltosyl-beta-cyclodextrin (manufactured by
Ensuiko Sugar Refining Co., Ltd),
2-hydroxypropyl-beta-cyclodextrin (Trade Name : Celdex

HP-beta-CD, manufactured by NIHON SHOKUHIN KAKO Co. Ltd),
hepta-substituted sulfobutylether-beta-cyclodextrin sodium

15 salt (hereinafter abbreviated as SBE7-beta-CD)(Trade Name:
Captisol, manufactured by CyDex Inc.).

Also, as a Reference Example, the solubility of
cileostazol without addition of cyclodextrin compounds was
determined similarly. )

20 Table 1 shows the results.

Table 1



25 EXAMPLE 1 to 6 Each of the follow ng cycl odextrin conpounds was dissol ved
in water for injection. To this, an excess anmount of cilostazol was added
and the m xture was shaken at 600C for 24 hours. Then, the m'xture]i/zms:c 20
filtered through a nmenbrane filter to remove 18 13 DEC 2005 i nsol ubl )
materials and the amount of cilostazol in the filtrate was determ ned by

the method of HPLC (H gh Performance Liquid Chromatography) to calculate
the sat urnj;nr‘l cohcentrat H oh / cn| ||h| I | t \l\ ﬁlr\l ndavtrin mornde ||oed er e

AT CT A\YAYARAvA WY | aATT y UUCTALTT T I \>3 TTPUUIIU'J o

5 al pha- qycl odextrin O(YFrJaHF—W ErRRIO G f@@ce@&ﬁ@ﬂd&%r gatByatrRAHON
SHOKUHI N |KAKO Co. Ltd., beta-cyclodextrin (Toade Nane: CebdénbBiidg,of
manuf act ured by N HON SHOKUHI N KAKO Co. Ltd.), gamma-cyc|gdestiianofTrade
Nanme: Celidex C 100, |manufactured by N HON|SHOKUH N KAKO Co. Ltg é,/hlfo

6- 0- al pha=rrat-tosyt=heta=—cyctodextrin—{manuf-actured—by—Ensui-ko—Sugat
Ref i ni ng | GXAMAIE)] @mwm@miﬁ?wrmta gycl odé@Orin (Trade NaPe: Cel dex
HP- bet a- CO,—manufactured by NHONSHOKUH NTKARO Co. ttd), 7 hepta-substit ut ed

sul f obut | FEAE LI et a HFE 6Sq9G¥ 9ot um 15 salt {herei nafter ab%?ew at ed as
SBE7- bet t1.S0] ., manuf act ur oF by yDex 1 A's0,
as a Refe%@%@%mldgﬁttaﬁecys% 553 of | ci | 05420 thout a |t| on of
cycl odext r}aimrg)oyr %S—d"-’aa?Lprfiae—tn%[lnﬂcSE%gl-s' mil arl y.20‘5abl e 1 showsl%'ue results.

beta-cyclodextrin

EXAMPLE 5 | 2-hydroxypropyl- 40 212
beta-cyclodextrin

EXAMPLE 6 | SBE7-beta-CD 300 1150

REFERENCE - 3.5

EXAMPLE

FORMURATION EXAMPLE 1
SBE7-beta-CD (Trade Name: Captisol, Manufactured by
CyDex Inc.) was dissolved in water for injection, and to this
5 were further added cilostazol, sodium bisulfite and methyl
para-oxybenzoate, adjusting the concentrations of each
ingredient to the values shown below. The parenteral solution
was filtered through 0.22-um membrane filter and the filtrate
charged and sealed in glass ampoules 10 mL each to give the final
10 product.
This final product showed no change in its appearance,

when it was left standing at ordinary temperature for one year.

SBE7-beta-CD 300 g/L
cilostazol 1 g/L
15 sodium bisulfite 10 g/L

methyl para-oxybenzoate 20 g/L



Table 1 19 13 DEC 2005 cycl odextrin conmpoundconcentrati onsat ur at ed
(g/L)solubility of cilostazol (ng/L) EXAMPLE lal pha-cycl odextrinl5032
EXAMPLE 2bet a- cycl odextri n15105 EXAMPLE 3del t a- cycl odext ri n20083 EXAMHLEINN05
46- O al pha- mal t osyl - 200120 bet a-cycl odextri n EXAMPLE 52- hydr oxypr opyl - 40212
bet a- cycl odextri n EXAMPLE 6SBE7- bet a- CD3001150 REFERENCE- 3.5 EXAMPLE
FORMURATI ON EXAMPLE 1 SBE7-beta-CD (Trade Nanme: Captisol, Mnufactured by
CyDex Inc.) was dissolved in water for injection, and to this 5 were

furt her addetumamasiazdammadiaim bisul fite and met hyl para- oxybenzoate,
adjusting the concentrations of each ingredient to the values shown bel ow.
The parenteral aopatéenmneransdlidttiemedothwlough tbe22xpeenepbiane s shoen and
the filtrate charged and sealed in glass anpoules 10 nL each to give the
final 10bsAeducrvasThredpradl byridvude desedmadashbngehah ysed 49peshance,

when it was |eft standing at ordlnar% tenperature for one ¥ear.
production of Preparation Example 1. This preparation was,

5 similar to those in Preparation Example 1, also stable for one

vear at ordinary temperature.

SBE7-beta-CD 300 g/L

cilostazol 1l g/L
10 dextran 40 50 g/L

sodium bisulfite 10 g/L

methyl para-oxybenzoate 20 g/L

INDUSTRIAL APPLICABILITY

15 In the aqueous pharmaceutical preparation for parenteral
use of the present invention, the slightly soluble active
ingredients such as c¢ilostazol or a pharmacologically
acceptable salt therecof are made more scoluble in water by the
addition of cyclodextrin compounds. As the result, thekéqueous

20 pharmaceutical preparation for parenteral use of the present
invention is excellent in the liquid state stability with time,
and, there occurs, for example, practically no separation of
crystals of the active ingredient even in the storage of a
long-term. Thus, the present invention can provide us not only

25 an agqueous pharmaceutical preparation which has to be dissolved
before wuse, but a ready-to-use aqueous pharmaceutical
preparation. Furthermore, the present invention solves the

problem which comes from the fact that there have only been oral

preparations, and can provide patients suffering from acute



SBE7- bet a- CD300 g/L 15cil ostazol 1 g/L sodium bisulfitelO0 g/L nethyl

par a- oxybenzoate20 g/ L 13 DEC 2005 20 FORMURATI ON EXAMPLE 2 A parenteral
solution, of which the prescription is showmn below, was produced b @EQZWS
met hod simlar to that used for the prQduction of Preparation Exan%@ .
This preparation was, 5 simlar to those in Preparation Exanple 1, also
stable for one year at ordinary tenperature. SBE7-beta-CD 300 g/L
cilostazol 1 g/L 10 dextran 40 50 g/L sodiumbisulfite 10 g/L nmethyl

par a- oxybgRzeaie 20 &l NBUSTR Aka ABPLbEABIdA I &b rba dyiteo aaHRYS ter
pharmaceutical preparation for parenteral use of the present invention, the
slightly saldubfeimeddvete iawgrissh entthwuchhaspeepasaazoh of the present
pharmacol ogi cally acceptable salt thereof are made nore soluble in water by
the addi tinyendfionydk odextky mssonpoesteciad livhéoresud et iphep algirious 120
pharmaceutical preparation for parenteral use of the present invention is
excel | ent thg ErEHS dliaFest &tfe Htabr 14156 ¢H- tine, and, there occurs, for
exanpl e, practically no separation of crystals of the active ingredient
even in the storage of a



| ong-term Thus, the present invention can provide us not only 25 an aqueous
phar maceuti cal preparation which has to be dissolved before use, but a
ready-t o- use aqueous pharmaceutical preparation. Furthernore, the present

i nvention solves the problem which comes fromthe fact that therdfﬁﬁﬁéﬂﬁhly
been oral preparations, and can provide patients suffering fromacute 21 13
DEC 2005 nyocardial or cerebral infarctions renedies ready to adm nister

and of imrediate action. Thus, the preparation of the present invention is
really useful especially for treatingigatmsents in the acute phases of their
di seases. 22 13 DEC 2005 Cainms 1. A cilostazol aqueous pharnaceuti cal
preparation for parenteral use, which conprises cilostazol or a 5

phar macol ogi cal | y acceptable salt thereof as an active ingredient and a
cycl odextrin codpodn@il®stazg] esiierdls REGEHES Sic It dREReHa Y r@p&°at i on
for parenteral use as clainmed jn claiml1, wherein cilostaz

[ / |
pharnacm(ﬁﬁ?ﬁﬂq%F%ﬁxxxH%%ie s%?%c?her88Wp£ﬁaeﬁ cyEF&&é%FFPﬂ 1gzﬁgnp5hnd are
di ssol ged#h%r%échﬂoéfé%%%;raggé%gfﬁeCosnatf% NN Y8k ery g 3'ar{°‘n%:§t%§ztea20|

aqueous pharnaceu _ ron for  parenteral” use as clalinmed in claim
2, wherein{fie Praparatd on c¢onbaRereh! 054880haor a pharmacol ogical ly

acceptable salt 15 thereof 1Tn a concentration from0.01 to 20 ng/nL. 4. A
cil ostazol aqueous aphanaeeltdlcalgueepapabrtadedtical preparation for
parenteral use as claimed in claim 1, wherein cilostazol or a
pharmacologically acceptable salt thereof and a cyclodextrin
10 compound are dissolved in either water or a solvent containing
water.

3. A cilostazol aqueous pharmaceutical preparation for
parenteral use as claimed in claim 2, wherein the preparation
contains cilostazol or a pharmacologically acceptable salt

15 thereof in a concentration from 0.01 to 20 mg/mL.

4. A cilostazol agueous pharmaceutical preparation for
parenteral use as claimed in claim 3, wherein it contains 1 to
4000 mecles ¢f a cycleodextrin compound per 1 mole of cilestazol.

5. A cilostazol aqueous pharmaceutical preparaf&on for

20 parenteral use as claimed in claim 1, wherein the cyclodextrin
compound is a sulfoalkylether derivative of cyclodextrin.

6. A cilostazol aqueous pharmaceutical preparation for
parenteral use as claimed in claim 5, wherein the cyclodextrin
sulfoalkylether is in the form of an alkali metal salt thereof.

25 7. A cilostazol agueous pharmaceutical preparation for
parenteral use as claimed in claim 5, wherein the cyclodextrin
sulfoalkylether derivative is a sulfobutylether-beta-cyclo-

dextrin alkali-metal salt.

8. A cilostazol aqueous pharmaceutical preparation for



parenteral use as clainmed in claim3, wherein it contains 1 to 4000 noles
of a cyclodextrin conpound per 1 nole of cilostazol. 5. A cilostazol aqueous
pharmaceutical preparation for 20 parenteral use as clainmed in cl E“.grﬁEé’ZUU.r)
wherein the cyclodextrin conpound is assul foal kyl et her derivative of
cyclodextrin. 6. A cilostazol aqueous pharmaceutical preparation for
parenteral use as clained in claimb5, wherein the cyclodextrin

sul foal kyl ether is in the formof an alkali metal salt thereof. 25 7. A

ci | ost azolpaagiretotnsa phateraeetl a taéd pirepdradin 6n floere pareid eryvall aikextasircl ai med
in claim5, wherein the cyclodextrin sulfoal kyl ether derivative is a

sul f obut ylsetlfera et e Pyet d-s dekepita -glusitii-tndtedl sydifiobugy 1& tdidodted#ol
aqueous pharmaceutical preparation for 23 13 DEC 2005 parenteral use as

clai med i £¥Ql@RSiTitheretethemefeloddxtrin sulfoal kylether is a

hept a- subst it ut ed | f.Qbut yl et.her-beta - | odext.ri | kal i - nmet al I t.
Ae(F:)i ?o:'tj aio: ;q e'ouucﬁﬂrglréﬁéc?g’dt i%r éjle%bfse}?&%a%??ﬁd{éamg p%aerpga}#aet}njg r{Jlti:‘s()zlgjlas

cl ai ned i 1 gi in .t r-epar at i c j ' .

phar magol galclceg.{%ﬁ%lc\y%ge{ 851 & lsggfnf_g d tE ﬁe?%%?ﬂi 8n’ gni%frl%@e%tcﬂfﬂaét)?%ﬁezpﬁro%b&bl to
20 my/ mL. HhtArtd | 951 820hz80UBRUS RS b §BLa PIgPAERELRALIQ salt
parenteral use as clained in claim9, wherein the preparation 10 contains
from1l totHARowlias Odfcencyctpadexdoni Arcanpoandtpero hgnpoile of cil ostazol.
11. A cilostazol aqueous pharmaceutical preparation for parenteral use as
claimed in clai M0L02 ahéeetazpheaprepas Rharmaceutical preparation for

9.

parenteral use as claimed in claim 9, wherein the preparation

10 contains from 1 to 4000 moles of a cyclodextrin compound per
1 mole of cilostazol.

11. A cilostazol agqueous pharmaceutical preparation for
parenteral use as claimed in claim 10, wherein the preparation
contains cilostazol or a pharmacologically acceptable salt

15 thereof 1in a concentration of 0.05 to 5 mg/mlL and
heptasubstituted sulfobutylether-beta-cyclodextrin sodium
salt in a concentration of 100 to 400 mg/mL.

12. A cilestazel aguecus pharmaceutical preparaticn for
parenteral use as claimed in claim 11, wherein the preégration

20 contains, furthermore, at least one of dissolution auxiliaries
selected from dextran and polyvinylpyrrolidone.

13. Use of a cyclodextrin compound for increasing the
water solubility of cilostazol or a pharmacologically
acceptable salt thereof.

25 14. A symptom ameliorant of an acute myocardial or a
cerebral infarction in their acute phases, which comprises the
agqueous pharmaceutical preparation containing cilostazol or
pharmacologically acceptable salt thereof as claimed in any of

claims 1 to 11.



contains cilostazol or a pharmacol ogically acceptable salt 15 thereof in a
concentration of 0.05 to 5 ng/nL and heptasubstituted

sul f obut yl et her - bet a- cycl odextrin sodium salt in a concentration of 100 to
400 ng/m.. 12. A cilostazol aqueous phggnaceutical preparation for 13 DEC
parenteral use as clainmed in claim11, wherein the preparation 20 con a?Wé,
furthernore, at |east one of dissolution auxiliaries selected fromdextran
and pol yvi nyl pyrrolidone. 13. Use of a cyclodextrin conpound for increasing

the water sol ubklihy b GidPSiAZ0l o P4n 8 PRALABGOIAY GRldYaracsepbabke salt
thereof. 25 14. A synptom aneliorant of an acute nyocardial or a cerebral

infarcti opetBpthel knacu-2 {pRases c Wiintds copEisas 1he wAGUROUWSmprises
pharmaceutical preparation containing cilostazol or pharmacol ogically
accept abl eusahtrinlbereaf asaekabnmedotndanyodtitiohabngilibeits. s6&let3eBEC 2005
15. A synptom aneliorant of an acute nyocardial or a cerebral infarction as
cl ai med i Areramtsanwiaingh podpriingdey fugtikemdre at | east one of

di ssolution auxiliaries selected fromdextran and pol yvinyl pyrrolidone. 16.
Use of% cil ost azéP-obsg pha&fmacetitliosalizel acoept alil e dlarmavengdfcadiy a

cycl odextrin conpound in conbination for the preparation of a synptom

anel i or antacgfeptam lacuselnyochkekaf emdepebratlodéateinonompound in

combination for the preparation of a symptom ameliorant of

an acute myocardial or cerebral infarction.



