;1 <=e3esnnog@q s6@Ts G AN AQUEQUS PHARMACEUTI CAL PREPARATI ON OF
Cl LOSTAZOL FOR PARENTERAL USE 5 TECHNI CAL FI ELD The present invention
rel ates to an aqueous pharmaceutical preparation for par jllmmwymmmﬁmn
containing cilostazol or a pharmacol odically acceptabl e 9 as 10
active ingredient. BACKGROUND OF THE | NVENTI ON A report on thasadker apeutic
Evi dences recently published by the Health and Wl fare Sci ences Research
Conmittee of the 15 Mnistry of Health, Labor and Wl far ﬁ"ﬂlﬁmmmmmmﬂm,
antiplatelet drugs are the firsPPEREFECATEAN I es for pat acut e
phase of acute nyocardial or cerebral infarctions . However, sgao&eri ous
problemis that all the anti-platelet drugs on the market are for oral
adm ni st x@Qti § C | : hER t, A or I t

adm ni stégt ﬂ%‘% uggx?gﬁ%ﬁuﬁéﬁ?éymﬁ?g?gkﬁgb Scl),l fecrllei')r?g%r%czal'e %i/)gcar di al
or cer ebPRRENTERALtUSRS, especially in the acute phases thereof, and al so
to expect inmmedi ate effect when adm nistered orally. The reason why all the
anti -3l atel et drug preparations 25 on the market are for oral use is that
all the effective i ngr edients contained in those preparations are difficult
to di ssof vYelNFCHat BFELR) | ost azol, which is generally used as anti-platel et

drug, is not aﬂlexcgﬁli on 1:and .rﬂardlt¥_ di ssal %eﬁ in ter, the solubility at
ordi nary tenperatur &s BSHy as™VEW1P asTaHBEES3 uff m 2Pas BAPESRS ol

di ssol v L Yy d od N e cription
of the g%ﬁgghgc%%g?ﬁ%%etﬁ%c%%ﬁi&#ar SE) ?onhﬁév\ﬁg%ﬁéf:%ﬁt %%lsnteﬁiéltgreﬂgggs t he

active icflrestesnsdl,ob £ pia¥mddaylddicd1ey dreeptand BalkR AhelHbdr148864,
nanely an aqueous pharnaceutical preparation for parenteral use which
cont®} nsaetivet bugredtent. acti ve i ngredi ent, and pol yet hyl ene glycol 4000
and pol yoxyet hyl enesor bi tan nono-ol eate, but w thout containing a

cycl odextrin conpound. However, such

BACKGROUND OF THE INVENTION

A report on the Therapeutic Evidences recently published

by the Health and Welfare Sciences Research Committee of the

15 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 it very

20 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

25 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



10 aqueous pharmaceutical preparations have not been realistic because
reproduci bility of such aqueous pharnaceutical preparations are not
necessarily well, and, may |ead, even if such a pharmaceutical preparation
can be obtained, to separation of cil8stazol on standing for a while . Thus
, a nore 15 conveni ent or useful formulation of the agueous pharnmaceuti cal
preparation containing cilostazol for parenteral use has been desired. The
present inventors have conceived to devel op a new cil ostazol - cont ai ni ng
aqueous PRarRABEuUBi BA/Mbreparation, which is ready to use i.e. does not
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phar maceuti cal preparation parent eral use I ch contalns ostazol or
a phar neppéparatlioy vittewicd taitnl tthieharagf as w1yl dtas v ingpeavedtst ability
over time in aliquid state, by increasing the solubility of cilostazol or
t he pharescepbgfonl theaoneplebtribeatlt ihhdPeadfl~-H1031TH86¢r, enamelynaant or s

have made an intensive study to attain their object and found that addition
of a cycP@Hexufi RnesRpcERlitrlngEeRBsatian £AEr pasenserafke URgt Whishl ubility

f cil I h | ogi,cal | bl I f 5
beyond cSpBEeEr SR e e T ol iPeReainbtand Paavsr g end” o
cycl odexﬁiyaoformmmdaaat 961 Yok Hg‘/féné?@rﬁ‘ﬂ? RindUd It lkost azol

or the pharmacol ogically acceptable salt thereo but al so enhances the
stabilityitneatt icontiaindndi ssotyellodeatein§ ddmpowrsill tHA@e@EHEOBECh
pharmaceutical 10 preparation for parenteral use which contains the

ci | ot azatiueowpopharmaceuticali pyepdrationst havennkitnheen pesdibitéct o
supply not only aqueous pharmaceutical preparation which can be used by
dissolvihﬁc?ﬂé%1jggPrB@?gFﬁlﬁégy baf tﬁB§B r 8gegors ubbarmageutigalaqueous

phar maceys j rié' r rent.er e %ﬂ'ch %% t he. present
inventioﬁ£%§%%?gé§9%a é%qﬂpigfgggﬁﬁgjggaggﬁéé é’d? !%ﬁﬁ?\MﬁWﬁW &gne from
the factgyas dgpiglLenabayelcdatp U arHF fdn PhaHRGRUT bpalaipe@Par i ons
have been available, and to supply to the patients of, for exanple, acute
myocar di aéparateorbsfilciiluistiactdlons seanyihg FebmanwBite . aIMus|piCoret i ng
15 convenient or useful formulation of the aqueous pharmaceutical
preparation containing cilostazol for parenteral use has been
desired. The present inventors have conceived to develop a new
cilostazol-containing aqueous pharmaceutical preparation,
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 aqueous
26 pharmaceutical preparation for parenteral use which contains
cilostazol or a pharmacologically acceptable salt thereof, and
has an improved stability over time in a liquid state, by
increasing the solubility of cilostazol or the

pharmacologically acceptable salt thereof.



20 aqueous pharmaceutical preparations for parenteral use. The present

I nventors have studied further based on the findings said above and

conpl eted the present invention. Thus, the present invention relates to: 25
(1) A cilostazol aqueous pharnaceutical preparation for parenteral use,

whi ch conprises cilostazol or a pharmacol ogically acceptable salt thereof
as an active ingredient and a cycl odextrin conmpound; (2) A cilostazol
aqueous pharmaceutical preparation for 4 parenteral use described in (1),
wher ei n ci | ostB2®| PBesenphinverbrogi haveymadeepnabhéesslivet séndyf tend a
cycl odextrin,conpound are dissolved _in either water or a solvent containing

wat er; 53FSF1R thedsoBict @b E9uphaFhat cdddttdon & S¥CIRILFETARr ent er al

use descrhaEduhl (ZLGHNERHP LS PESRLETI A ROUANS Sl a3y oOr 2

phar maco accept e salt ereof 1n a concentration

20 my/ mMeifbstlzel! 68t 2750 aRfREOLSy R TRl d Pl b 1Y eRAN2 th@t o +40
n

parenteral use described in ( 3 ) , wherein it contains 1 to 4000 nol es of

a cydl odent ekhenbnpewyaddpexrpéchakeonfl. Thegshawel aleb) fAund e¢hbazeheaqueous
phar maceut i cal pregaration for parenteral use described in (1), wherein the

cycl odexeffiitée AT &l edext ¥ b coppeumé ngk dndyt Lmprovesytheuekeri n; 15
6) A cilostazol h tical i on f ter al
(okor | beHOTHPLS} £ e 1108 e i HBR PPAEE RO ReRAPAb ACPSRFAIG  for m
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ed in (9), rel 0

preparation for parenteral use descrl n'thé cyc extrin
20 sul foalik¥beBar sedtealdsveths arsshiobngylRjdwyudebtacinakauderhii n

al kali-metal salt; (8) A cilostazol aqueous pharmaceutical preparation for
par ell er preparatidenr fordarerf téraiheseivhidhe contaddex tthien cidbkaakbitl et her
i's a_hepta-substituted suLfobuEylether-beta 25 cycl odextrins al kali-netal
salt: compound as active ingredient, thus making it possible to supply
not only aqueous pharmaceutical preparation which can be used
by dissolving them just before use, but those ready to use. Thus,
the aqueous 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 of, for example, acute myocardial 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:

250 (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 aqueous pharmaceutical preparation for



(9) A cilostazol aqueous pharnaceutical preparation for parenteral use
described in (8), wherein the preparation contains cilostazol or a

phar macol ogi cal |y acceptable salt thereof in a concentration fromO0.01 to
20 ny/ ni; 5 (10) A cilostazol aqueods pharnaceutical preparation for
parenteral use described in (9), wherein the preparation contains from1l to
4000 nol es of a cyclodextrin conpound per 1 nole of cilostazol; 5 (11) A
cil ostazol aqueous pharnaceutical preparation for parenteral use described
in (10),Panentenalhasgr efescribed cont dilns cvheseinolcidostaziodr nexcokogi cal |y
acceptable salt thereof in a concentration of 0.05 to 5 ng/nL and,

hept asubRRaFReeol gl Fably Fetertabte Sall I tdhirbads ab@ GrFiodextrip, a

concentrat | 0 [l 2) .A.ci | ostazol. agyequs, pharmaceuti ca
ot epar at CoNBPRa s e etV B f e e e 38 4 SRRl PR R RE ot | on
cont ai nsyaf&fythernore, at least one of dissolution auxiliaries selected
from dextran and pol yvi nyl pyrrolidone; 15 (13) Use of a cyclodextrin
compaund(3pr A neidesitagollhcagaéons s phixmaden®ical | piiepadlatdiord for

phar macol ogi cal |y acceptable salt thereof ; ( 14 ) A synptom aneliorant of
an acut epayerteradl use deecebbed iAnf af2}i owhemetiheitheacprepphasdéen, which
conpri ses the, aquegus 20 pharnmaceutical preparatjon containing cilostazol

or a:pha?ﬂ%E%*B@iEéFP?tQEBéppgbﬁaEﬁﬂ?mqqﬂ%Qﬂi?E%¥¥i%EﬂePFaE%? ﬁﬁlFl)lto
(11); ('éﬁe}eéfS¥ﬁ2%0$%§€§ﬁ§?£§£§no£rgﬂ 3gHiet$z?§ﬁégz§L.or a cerebra

I nfarction descri ch™conpri ses ré at 25 | east one

of dissofayiah uibkitazbds 86h66u80 dHOMAIE T Adh ANGHYAPE Py Ebg! | done;
and ( 16 ) A nmethod to aneliorate a synptomin the acute phase of acute
nyocHr di parenterakneds dle sicafidedt inn(3 Whiwderednpditsesntdinsi stter 10got o a
patient via vein an aqueous pharmaceuti cal 6 preparation of cilostazol
descri be®oles apf af cyglodextyin cepsrupirFerOR BARRYPRCCOLYS FaiEoL NVENTI ON

The aque har maceuti cal preparatiqn for parenteral 5 use of the present
inventiogyioﬁ}aF ogipégﬁazggug?u§. ﬁharmac utical preparatlon 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 cilostazol aqueous pharmaceutical preparation for
parenteral use described in (5), wherein the cyclodextrin
20 sulfoalkylether derivative is a sulfobutylether-beta-cyclo-
dextrin alkali-metal salt;
(8) A cilostazol agqueous 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;



phar macol ogi cal |y acceptable salt thereof as the active ingredient.

C |l ostazol is

6-[ 4- (1-cycl ohexyl -1, 2, 3, 4- Tet razol - 5yl ) but oxy] - 3, 4- di hydr ocar bostyril of
the chem cal structure 10 shown belows Formula HN O i5 NNN O The

phar macol ogi cal |y acceptable salt of cilostazol can be forned readily by
allowing cilostazol to react with a 20 pharnmacol ogi cal |y accept abl e aci d.
As such pharmacol ogi cal |y acceptable acid, there may be nentioned, for
exanpl e, (&R)i dor Qégpétéépé AP ULS hyaaemnpeuﬂ:ecaér breparaiien afod,

hosphoric_ac ydrobr and an organi c aci.d such as
gxal?c aBfge nhﬁ?@&clﬁﬁid e?ﬁﬁgP ﬁa %ﬁﬁ t Rrerarationg,

citric asaﬂt?teﬁgzefsmaf' Hod hr‘oi f@%ﬁqg.%%q&tﬁ*ﬁa@sﬁ@ LAl

pr epar at i on parenter use is characterrze prepgrgtion
cont ai ns1 imB1addet t@MokeakBe;acti ve ingredi ent nentroned above, a

cycl odextrin conpound. Here, a cyclodextrin conpound neans 7 cyclodextrin
or a derilddi Ve ofilogpthedéxtaquears apphamaeealtdgadal pyeparcaiptabl €oxal t

t hereof. The cycl odextrin conpound usable in the present invention includes
a cyclicPBFP§5§E§érqﬁﬁnﬁ¢%ﬁ &t n 14 19)ucosenmin sthe 5pasparasdon
derivative %}rn usable in the $ie nt nvention 'Eclud S a
conpound®P8 GFP PERZMs A% F | FRATNSS %JPcFﬁBtﬁb PoRRH - tgr oups

on the Zt?egeggd ano§L t'c%%e%ftﬁtéaogé uggse ¢ cyc%élh an)ﬁﬁ%nﬂet ﬁ&;‘d”c“ onal

group( s a specific exanple t he sar axtrin or

derivatiMeptaSubbeieated t baleobhyyhetABRt beRadcycioaRRERrdn €R6AIAM €d by
the follow ng general formula: Formula 15 20 (wherein, n stands for an

i nt eter Sabnrsnta ¢oncenthabioRlpfRZI0GNHOR30DNmgdmh ; r epeat ed uni t
represents ndependent|y a hydrogen, an al kyl group, a nonoh droxyalkyl
group, aldfhydy o?}éPﬁ‘y'Pz@rlmﬁﬁue&%l PB&FR‘?F%}F&GQJ- PRERPHAEEI Ky EOFr oup or

by R 1 oPREEAYRERE Nes iRt Qi s Hgre ""'E%' grarazatigh o
exanpl ¢, cBRtAYhs , HdbAne MO atOledde drebr dikddi m&a&g&g\é group
represented by Rl to R3, ther'e may be mention a nono r oxy- al ky
group sugblastefiofroématpkeran and polyvinylpyrrolldone,

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

(14) A symptom ameliorant of an acute myocardial or a cerebral
infarction in their acute phases, which comprises the aqueous

20 pharmaceutical preparation containing c¢ilostazol 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

25 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 aqueous pharmaceutical



8 hydroxynet hyl, 2-hydroxyethyl, 2-hydroxypropyl or the like. As the

di hydroxyal kyl group represented by Rl to R3, there may be nentioned a

di hydroxy-Cl_4 al kyl group such as, for exanple, dihydroxynethyl,

2, 2-di hydroxyet hyl, di hydroxypropyl of the 5 like. As the sul foal kyl group
represented by R1L to R3, there nmay be nentioned a sulfo-Cl_4 al kyl group
such as, for exanple, sulfonethyl, 2-sulfoethyl, sulfobutyl or the |ike. As
t he carboxyal kyl group represented by Rl to R3, there nmay be nentioned a
carboxy-EﬂgaaaﬁkyPng?gusiieéﬁaag} flepcEihApl &n 20YcQEbOXYnEOhYLL) -
2-carboxyethyl or the like. As the sugar residue represented by Rl to RS,
there may be nentioned, for exanple, a glucosyl group, a maltosyl group, a

panosyl gk Puebe! Por! LARRYING 6Y6! RARXthiEneeEROUNd Preferably usable in

the 15 present 1 nvention Is al pha-cyc extrin or its derivative
represent ed byrhideageseisl pharfateutbese, pybpaehibnbrokepareyekedextrin or
its derivative represented by the Fornula above, wherein n=7;

gameb cyesedext r itheangriesender inwentionepceseatesl byildetdzolruloar ahove,
wherein n=8; or 20 delta-cyclodextrin and its derivative represented by the
For mul a BB8vBscohederalirg ageentablpr saditef Ehabpefex@splthreands§ivee
derivatiye of cycl odextrin conpound descri bed above, there may be

ment i one n%ﬁegiﬁ9¥'derivative, a hydroxyal kyl derivative, a 25

sul f oal kyl et heg s fisg{ ¥2bi VEs ag_c[y4c_l@d_{@ogégel;({j}?;nflg‘glggg’i%g_hr oflup or the

| i ke. As the al kyl derivative of cyc d above, there may be
ment i onegdl ) batorydAp| &-ddhyarbyarebpbgreycbedenkr chemical structure

di et hyl - bet a- cycl odextrin, 9 di met hyl - gamma- cycl odextrin or the like. As
t he HWydrekgwhkhélderi vati ve of cycl odextrin described above, there may be
mentioned, for exanple, 2-hydroxypropyl-al pha-cycl odextrin,

2- hydr oxypropyl -beta 5 cycl odextrin, 2-hydroxypropyl-ganma-cycl odextrin or
the like. As tpgrﬁgigoalkylether derivative of cyclodextrin described
above, there nmay De mentioned, for _eRaqple,

sul f obut yl et her - al pha-cycl odextri fobut yl et her - bet acyt| odextrin

sul f obut yl et her - gamma- cycl odextri e |ike. |
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The pharmacologically acceptable salt of cilostazol can

be formed readily by allowing cilostazol to react with a
20 pharmacologically 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 1like.
The aqueous pharmaceutical preparation for parenteral
use 1is characterized by that the preparation contains, in
addition to the active ingredient mentioned above, a

cyclodextrin compound. Here, a cyclodextrin compound means



10 As the cyclodextrin attached with sugar group descri bed above, there may
be nmentioned, for exanple, glucosyl-al pha-cyclodextrin,

gl ucosyl - bet a- cycl odextrin, glucosyl-gamma-cycl odextrin,

mal t osyl - al pha-cycl odextrin, maltosyl 7beta-cycl odextrin,

mal t osyl - ganma- cycl odextrin or 15 the like. In the present invention, anong
ot hers, sul foal kyl ether derivative of cyclodextrin is preferably, and a

sul fobut yl et her - bet a-cycl odextrin is nore preferably used fromthe point of
i nprovi n§Yehedaateinsoiathi | #t y deriviatdyeazo?f 20vrledextsdpourris ame

conveniently used in t formo al kali-petal _salt such as sodium salt
or the IPé3¥m$8°£°9ﬂ°§gﬁ¥ ESEEBE?g?ﬁesgihetggFEBF-of cycl odextrin such as
renal toxicitypdd 8wk 1 subj.ect i i anong
those sul fobutyl ether -%%eeﬁ-rgyg%o e&%‘?‘?%sggfgedfe@g?% e%%‘%%@g?{%?hg%n_
tetra-supaélt@ést cgleaulc 4185bstighP conhESing A8 B2id1iudad ualilrari zed)
and hepta-substituted (about 7 sites in a nolecule are

sul f dbut khdet ltbei Jdedivedniprina aeyeledekbtblie twabde irectiuseprbegnare

al most relieved of the side effects . The hepta-substituted conpound, anong
them  ibveatippreipeivndesbpeconpaurdcroguitingsfram gubptatinkdadt Ber eof ,

nment i oned_apove, can.b nuf act ured readi | ccordin o the, net hods

al r eady Rﬁﬁgm(.’teﬁrsgtilt ﬁg%%‘ltlﬂa’é&{‘ rq]?'%u%(?'{ﬁgler gde# iaa};é oy BgSatiAnsLe

mar ket , r I = agden S 2t Niyho
Shokuhi n&ﬁ&%&‘%ﬂcﬁ%)@iﬁﬁ%@gﬁ %ﬁg cyc?%@& ron; gld&;o)?&é%)o'oA trgade
name, nmagpéast e eskiypNe hof W lkddid dk@dektdiid.or) thed8e#ivatives

bet a- cycl odextrin; Celdex C 100 ( trade nanme, manufactured by N hon
Shoklhi nthkekeofo. thexke nmay be0mestiogedna-cgmpaurd trépne s@al trhak bPthet a- CD
(trade nane, manufactured by N hon Shokuhin Kako Co. Ltd.), as a

2-hydr ox§PtbpYingeganeTal oBRXPELA: and Captisol (trade name, manufact ured
by CyDex Inc . ) , as a sulfobutyl ether-beta-cyclodextrin or the like can
be used appropriately. 15 The aqueous rmaceuti_cal preparation for
parenteral usepQfmite present invention gy epptains|, as the cyclodextrin

conpound, a pharmacol ogi cal |y acceptapl e [saft of cyc| odextrin and a
derivative thereof described above. A ogi cal |y acceptable

salt, there may be nentioned, ;DL—QQ~ -—M+Lh\gn i norganic acid
(f orléexanpl e, hydrochloric acid, sulf ic acidyor the like ) ,
an organic acid (for exanple, |carboni , nic acifd, succinic

acid, acetic acid, propionic gcid, trliifluoroatetic deid or the like ) , an

i norgani c bases ( for exanple, an alkali 25 netal such as spdium or
potassiumor the like; an alkdline earth netal such as cal cjum or nmagnesi um
or the Iike) or an organic bagic conpound (for exanple, an prganic am ne
such as triethylam ne or the Ilike; a basic am no acid such ps arginine or

the |ike). 11 In the present ™ ceutical

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;.; alkyl group such as, for
example, methyl, ethyl, propyl, or the like. As the
monohydroxyalkyl group represented by R’ to R?®, there may be

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



preparation for parenteral use neans a preparation in which the active

I ngredi ent of the present invention nentioned above is dissolved either in
wat er or a solvent containing water. As the 5 water, usually sterilized
water, or nore preferably pyrogen-fre& sterilized water may be used, and as
t he sol vent containing water, those solvents which are known and have been
used for manufacturing nedicines may be used appropriately, exenplified by
physi ol ogi cal saline, PBS (phosphate-buffered 10 saline) or a Ringer

sol ut i onh¥&rexyme blay 1 a&-hy drexye thyi her iBAEOXYRECRY L FLEhpHEfc 8Bt i ca
reparation fqr parenter use of the present ipyventign be prepared b
8ry=0ng t Hae TR S gfcﬂ}@oﬁpﬁﬁggﬁ%ﬁuh’c& %Br par e?/rdanmp rgg Y
par ent er | chsd the f f | Wt Lan, b a f known
Gryi g riebiEnedch dibfaoRy 05, RIRVS oBodB, Hhkhlas ™Y AR BRadBIE, 0OV

gi ve POVEEhPALExPETHYES ﬁpﬂ-aﬂﬁy"dﬂbﬁ?@‘cﬁgm amﬁya_ewg\?gogylgbanuhes in
wat er or a solvent containing water dust before use. th the aqueous

phar racelikeal A dpy aildoaldky 12 @rpape repralsentedobyt RE v &enthiemeent i on,
the content of cilostazol or a pharmacol ogically acceptable salt thereof

i s, alt oaybe mendigned austlio-Cet ikl orREENENER A FPhe¥auRéert varies

o 10 mpPHEEaRetRYL no2sRIERRERYLon DA TGPAHI Gk | VA% AFGa chY BB8Cri bed
T e o A R
wher et hemafteehs@har BddH:yEal, pre&pey Rt §esupOsudl el or Bbr Usramblihe
present invention is of the type of dissolving before
10 carboxymethyl, 2-carboxyethyl or the like. 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-cyclodextrin 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,



12 use nentioned above, the concentration of cilostazol or a

phar macol ogi cally acceptable salt thereof nmeans the one obtained by

di ssolving the said active ingredient in water or the solvent containing
water. 5 Wth the aqueous pharmaceutigal preparation for parenteral use of
the present invention, the content of the cyclodextrin conpound is,
although it is difficult to define it unconditionally because it varies
dependi ng upon the application of the preparation, in a range of about 1 to
4000 10 gtmthﬁleﬂ@mm@rgyabgéexnrio opothel 3ikewre preferably about 1 to

100 nols, and post preferably about 30 to 50 nols per 1 nol. of c¢ilgstazol.
Fur t her nor e, Mﬁ‘l&ﬂ%ﬁ?ﬂ? k¥t dedpvatd s P pdextrin described

sul fobutéﬂ)geger- be%lféf%'d Oﬁﬁ%{i ?Rés ush?&] r%‘%g&\ c_yclf_{)%ext r ieQSﬂn l(é(?npound,

it is nnre_préfera etoa € concen ioh in e aque
phar macepthgatoRySP8pPLL alpha-8Peubadlerif, 490h?a4_—akyp5t3§y§tque@as

phar maceuti cal preparation for parenteral use of the present invention my
cont & n aypchddextyin, i+ RMraddigrapy I -qydniea -anic Maddxtgriadoentheandkiehe
cycl odextrin conpound descri bed above. As such additive, any one which is
in common use 3% thhe f isallf ol hydeths o g destivietd vieguedus cphapdessatincal
preparations for _parenteral use ne%abe approprLate%y used. As said

‘0

addi t i vede$FEIRe AR ARRAVE pectheRe MAYehG oMEdtdoned.onitor: y eXgmRdei ng
. re-m . Lot (.
St oxi daaLORtELEEnageaind BYC] ShexPBh 0T KL EKBpLSa ERRe bRY0N - A

rZINg e

t oni Ci t ycpdl 886k B81ARJYH1£JUIRA de MYy il 1 SRRb ad: & r 8X 88 e 13kx8Ugar such
as glucose, sorbitol, mannitol or the like, sodiumchloride, 13 glycerol,

propl ene gl ycks theolyetlodesrtarigl stbhchedtwiethisdkegariygricnp desbiribaidng

agent, there may be nentioned, for exanple, sodiumsulfite or the like. As
t he buf faPoVeher e th§rde nERY onelle f ormenigned. bor £ buf PEAMPRResphat e
buffer, 5,citrate buffer artarate buffe acetate buffe r the |like. As
the pres$FUEPTY E?PPﬂﬁfﬁyﬁéﬁdEEEﬁéﬂtionegahFBFyéigﬁﬁﬁé?yﬁiB§P§P5%9benzoic
acid est y 0 ocre n _ zet honi um
chIorides%?c?ﬁgzl#ﬂ@%gAEQ%ﬁgagﬁg*géfng gg%ﬁ?gpghgggﬁ%agb%ggﬁéﬁF?gﬁéd, for
exanpl e, mant €8¢l i e tf-agtlogadt v §alnal it G dinld -y WadAe-dn ker As the

antioxidant, there may be nentioned, for exanple, sodium
156 the 1like.

In the present invention, among others, sulfoalkylether
derivative of cyclodextrin is preferably, and a
sulfobutylether-beta-cyclodextrin is more preferably used
from the point of improving the water solubility of cilostazol,

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,



sulfite, sodium hydrogen sulfite, sodium ascorbate, sodiumthiosulfate or
the like. As the analgesic, there may be nentioned, for exanple, albumn, a
pol yhydri c al cohol such as 15 glycerol and propyl ene glycol, |idocaine
hydrochl ori de, benzyl alcohol or the 100 ke . As the solubilizing agent ,
there may be nentioned, for exanple, dextran, polyvinylpyrrolidone, sodium
benzoate, ethyl enedi am ne, salicylam de, nicotinam de, polyoxyethyl ene
hardened_castor oil derjvative or the |like. 20 Above all, addition of at

| east ontSkih@Ee oPreferdbPLlezi ng agents sel ected from dextran and

| yvi nyl id ' f bl e,. b I t i t i ble tqQ i
Phe di shol ut i oS GEPHPOpxEFRAPLPCoHa N | BRSERO! oBRBELAPEEn) of

the aquegys,phaggroRYt haaleRLERRLA! EQOal 9y RALERAERE' LUSEnt! nbifoAT Present

i nventi on. ere I's no particu restriction on t anount o ubi l'i zi ng

agent toabeeadgekhewndl. A TES £ yVaExtefind and 2pRASPEER2E OhYigekect ed
according to the anounts of cilostazol and the cycl odextrin conpound used.

The aqueons Phar meaeket calfqr epaanplen dfelides pRed@®t (tiéddenveameon nay
contain a pFLadLustin agent of any kind which is in conmon use in this

field ofMaRERAGFBEGIt cPHdjNRopH ShkihinhKake afust iLtg -dgen®Ssi sasdi vi ded
b dly into t ' ' b .S I fi |y, h I d,
Chere a9 BRetdPefoaeRErI Sy (¥hdsn B-300, LegRiR nale o marjastinadi bYaci a.
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t her e mag- beo MRadeedne | Mantfadtueediof NI hon KK dakod@d CLYA. ),

hydr oxi de, sodi um hydr oxi de, magnesi um 10 hydr oxi de, nonoet hanol am ne,

di et Kanoaaniane gammaecygioldexitmd nor CaddékkdiP AsetaeCDt Heuradld adpmet, i ng
agent, there may be_nentioned al so an am noacid such as gl ycine, histidine,
epsi | on-BANREREBFEEE akYd UibPRe Fhekuhinpe §aheou§°phaFﬁgc uti @8l @

preparat59ﬂyé§£x§6£§8§f£@£ta—cyclodextrin, and Captisol (trade name,
manufactured by CyDex Inc.), as a sulfobutylether-beta-cyclo-
dextrin or the like can be used appropriately.

15 The aqueous pharmaceutical preparation for parenteral
use of the present invention may contains, as the c¢yclodextrin
compound, a pharmacologically acceptable salt of cyclodextrin
and a derivative thereof described above. As the
pharmacologically acceptable salt, there may be mentioned, for

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, trifluoroacetic
acid or the like), an inorganic bases (for example, an alkali

256 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).



15 use of the present invention can be manufactured according to the

ordi nary nethod: by, for exanple, first dissolving the ingredients
(hereinafter referred to as conponents) to be contained in the aqueous
pharmaceutical preparation for parentdral use of the present invention into
wat er of a solvent 20 containing water. The order of m xing of the
components is not critical. Namely, all the conponents nmay be m xed all at
once, or some conponents nay be dissolved first in the solvent nentioned
above, followekh byhei Pxsisanty toventionhe anedWRRS cBhpoReAeyticpl 25 more

referably, th | odext dis first dissqlved |
Tont | onoB RBURE VG440 BA+B  ERATAIAR FEBRS ¢ FHaRE V%cwagpac?b%ﬁsYePt :

phar UBCO%QQ%\(}Q'L}(%P&%P&;QQEE’ th@l bfﬁgigﬁ@ hdefEELE %nfﬂﬁx%ﬁﬂy ter m 5 od

menti one ove e m xed and e or er of m xing may

accor di n&i&QoH?édr&IﬁHEi: inlPa kO Wt BeoBfent BORtaling ngewatét Drssehetion is
preferably subjected to sterilization by filtration using a nenbrane filter

or heat waeer|i zasuallyndestexikiszed bwateans @r amexe ocpaefevabigat 5
sterilization by the nethod of fractional sterilization or the |ike. Anmong
them stRYrpgentfoeebsterilized sfatier magt beapsgd, and as the solvent

containing water, those solvents which are known and have been

used for manufacturing medicines may be used appropriately,

exemplified by physiological saline, PBS (phosphate-buffered

10 saline) or a Ringer solution containing lactic acid.

Furthermore, the aqueous pharmaceutical preparation for

parenteral use of the present invention may be prepared by

drying the above mentioned aqueous 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
just before use.

With the aqueous pharmaceutical preparation 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



used. It is suitable that the pH of the resulting solution is in the range
of about 6 to 8. Wen the aqueous pharnmaceutical preparation for 10
parenteral use of the present invention is obtained as a liquid, the
solution obtained after sterilization2as described above may be charged and
then sealed by fusing in anpoules. According to the nethod of the present

I nvention, the addition of a cyclodextrin conpound increases the solubility
15 in water of the active ingredient, which nakes it possible to get a

hi gher ceésReReRrhipPBAdoRDONE acthe econgerbrahionnofheidostaznl A @onpared
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aqueous ﬂm@rga@@gﬁ{cgéngégﬂﬁﬁgIWQﬂeﬁgcording to the present invention, in
order to adm nister an effective anount of the active ingredient. 25 In

case bwher e t héfiddueotise phagoeoest | phlanmesEartdtdadn gbrepeeratbsent fonvent i on
is made into the preparation of dissolution-before-use tﬁpe preparation, a
sol uti orP3FRRFCEDht BFRsOR11he heresepbnitnyentsops epeegonkeRt nafinkhej ust as

sanme as described above steriliz as_desgcri.be ve nd de into
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under respgelct£65 R tie preparaltlivn used. r&MGadt hysud MORLI hogation is
used nore preferably. As the aqueous pharmaceutical preparation for

par ekt errdlsis pudfardably edavt ilnten2¢dmolshemormprefenanly epeuitf Lcal |y,
mentioned intravenous injection, intraarterial injection, subcutaneous

i nj ecti 0\:]9 ]iorﬂ m@m,aﬁggugopﬁjw#%ebly 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 aqueous 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 1like, sodium chloride,



10 intramuscul ar injection, intraspinal injection, intraperitoneal

I njection or the like. There is no restriction in the adm nistration nethod
of the aqueous pharmaceutical preparation for parenteral use of the present
i nvention, and it can be adm nistered3by the nmethod 15 appropriate to the
patients fromthe points of their age, gender, and other conditions ,
together with the degree of the severity of their diseases, or the |ike.
They may be admi ni stered, for exanple, separately intravenously,

i ntraart@kyeergl. ipropyisne | skygol i malyxedhwliane adivsed exesbel yikeo

I ntraspinally or intraperitonealleﬁ Furt her nore, Ihe(iﬂueous gharnaceutical

pr epar at?®FEtaRidAEdng ageRt oithake FRISBRMSHAMGDn ToXy B8 RiRed with a
transfusjio .solﬁéiggtgnqngd 'Qiiﬁﬁéed ?&PeﬁﬁQJLXf%EEraW§ﬂ8¥§l A Spd m xture
u

of an aqﬁ% ﬁ@“p fmaceutical preparati on for parenteral use o he~25

present LONEDbALA, aldra LkaRSieS| Mt bRRretheghdspHk daphegdt-ar
restriction as to the transfusion sol ution which may be used, and fthe
comey Ci @i tyate Bufidr, Wardfatiata pudfer;aacbeatsasuf fer tdre theetikec exanpl e
of such transfusion solution, there may be nmentioned gl ucose injection,
xylitol Asjthe preservativemnrtihere imgede mentibonedos&ornprampdr, a
physi ol ogi cal saline, dextran 40 injection, dex%r n 70 jnjection, am no
aci d i nj RRFR oPXYRERFRICSBFLLi BRteT acPPR2NLI 81 RPAGEr §thE#5ﬂ°6PSPHe like. 5

The dose R%né?ﬁ%i‘“éfé)&i?of),haore@&%eéﬂdaﬁ%m %gip’%ri%{eicﬁ? {RL PAENt lakpuse of

t he pres%n rnvention i's determned according he direction for use,
age, gengrel&06n§tdyintCoRlblib sy Bk mastitRéd SFor tREmplat aarPbaklecdi sease

or the like. It s usually preferable to select the daily dose so as to be

about0 | ugci@ Idbdlilin ngaditl,0ssa@dbhmorcittratEhapracthegilddd.y adeepthbl e sal t

per 1 kg body wei ght. The aqueous pharnaceutical preparation for parenteral
antioxidant, there may be mentioned, for example, sodium
sulfite, sodium hydrogen sulfite, sodium ascorbate, sodium
thiosulfate or the like. 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
benzoate, ethylenediamine, salicylamide, nicotinamide,
polyoxyethylene hardened castor oil derivative or the 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



use of the present invention has platel et-aggregation-inhibitory action,
phosphodi esterase 15 (PDE) inhibitory action, antiulcer action, hypotensive
action and antiinflamuatory action and useful as, for exanple,
antithronbotic drug, cerebral vasodilldtor, antiinflamatory drug, antiulcer
drug, hypotensive drug, antiasthmatic drug or phosphodi esterase inhibiting
drug. The aqueous pharmaceutical 20 preparation for parenteral use of the
present invention is also useful as the renedy of chronic occl usive

pul nonarinweREReR MAL M) tax AvmiEadinstingiagent @5 aE‘é(cF‘Fiafi whéchol | owi ng
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SRy 8
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Chr omat ogr aphy) to calculate the saturated concentration (solubility).
Cycl ddexmenblcenedouddy esainpl e §sabpbiecydiddeiiydo¢iitexic Naged, Cel dex
A- 100, manufactured by N HON SHOKUHI N KAKO Co. Ltd., beta-cyclodextrin
(Trade NehBCORLF @&)3-68 E@Btiﬁﬁ%c%ﬁﬁﬁaclﬁfﬂ HeRE ER@aadd NPRRRRREBLC t d. ) |

gamma- cycl extr (el dex nanu ctur NI HON
driokOH (ko el fag 88 6e M eaudt SR 4 Stuad RANL RlriaBe, e
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manuf act hy&foRydél| HIH 1T HUH PaIMCAED. sbddim Nepdrosits) | indyAdsium
sul f obut yl et her - bet a- cycl odextrin sodium 15 salt (hereinafter abbreviated
as IBE7-hedroxDi¢ Tmatwathanolaminsoldieiiarodamined byieybarolawine
or the like. As the other pH adjusting agent, there may be
mentioned also an aminoacid such as glycine, histidine,
epsilon-aminocaproic acid or the like.
The aqueous pharmaceutical preparation for parenteral
156 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
contained in the aqueous pharmaceutical preparation £for
parenteral use of the present invention into water of a solvent
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 £irst 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



Al so, as a Reference Exanple, the solubility of cilostazol w thout addition
of cycl odextrin conpounds was determned simlarly. 20 Table 1 shows the
results. Table 1 19 cycl odextrin

conpoundconcent rati onsat urated(g/L)salsubility ofcilostazol (nmg/ L) EXAVMPLE

lal pha- cycl odext ri n15032EXAMPLE 2bet a- cycl odext ri n15105EXAMPLE

3del t a- cycl odext ri n20083EXAMPLE

46- O al pha- mal t osyl - 200120bet a- cycl odext ri nEXAMPLE

52- hydr okBPV¥BpRET 4821 2bet a- cycl odext ri nEXAMPLE

6SBE7- bet a- 01150REFERENCE- 3. 5 E_FORMURATI ON EXAMPLE 1 SBE7- bet a- CD
(Trade Nane: TR sdife mesirdng: gé(ﬂ\i/g&@Dbi RrREenaRly spbdeqtadyiten wat er

(Trade Nam i "BJoeR B #
b sul { i - ahn-hERRyPA b7 AT cREESeh L IEG, A HERLERREETREx BETRARY o1 cacn

i ngr edi egtet 01158t ¥oh UBSAS P A1 WbyTheaRar 68t & Huttd VOB B8ali | tered
t hrough 0.22-pm nenbrane filter and the filtrate charged and sealed in

gl as$ anpbetrkiiidtirbn dactheomgted tdfe firiacdhoh@1ps beltl i zdbien fomehepr oduct
showed no change in its appearance, when it was |eft standing at ordinary
t enper at bikef ohmeng {hem, sbevibirationiby §iltratdenais| pregerabiysodi um

bi sul f at gség . g:H:_ i%Ettha%irea%%)é)éb%Réogﬁeog Otl‘g-:{ Iiesu%.%ii%%@i%ﬁ EéANPLE 2
in the range of about 6 to 8.
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 administered to 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 agqueous pharmaceutical preparation of
the present invention 1is 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



A parenteral solution, of which the prescription is shown bel ow, was
produced by the nethod simlar to that used for the production of
Preparation Exanple 1. This preparation was, 5 simlar to those in
Preparati on Exanple 1, also stable fad6 one year at ordi nary tenperature.
SBE7- beta-CD 300 g/L cilostazol 1 g/L 10 dextran 40 50 g/L sodiumbisulfite
10 g/ L nethyl para-oxybenzoate 20 g/L I NDUSTRI AL APPLI CABI LI TY 15 In the
aqueous pharnaceutical preparation for parenteral use of the present

I nvent i Omow@%s s‘PJF gﬂf@‘}u%%ﬁ AFORENg &9 ﬁ@%dﬁr@ﬁ{f@réfumt@@dol Pgsthgol or a
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even int storage of a long-term Thus, the present invention can provide
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di ssol ved before use, but a ready-to-use agueous pharmaceuti cal
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preparatlon (0] e present |nven on 1I's rea y userul especla or
treati ngsgpthEahSous t he ijageictiphases ofntieditdisaases. ingacﬂl.ahmi 1. A

cil ostazol aqueous pharnaceutical preparation for parenteral use, which
conpll sedntramgsqubaror a $npeatievol ogi cahtyaapisplabl e dafectheneof as an
At ve I e er toneal f¥Jectsan of EROPRIRE.
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 intravenously, intraarterially,
intramuscularly, intradermally, subcutaneously,

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
aqueous pharmaceutical preparation for parenteral use of the

26 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,



2. A cilostazol aqueous pharmaceutical preparation for parenteral use as
claimed in claiml, wherein cilostazol or a pharmacol ogi cally acceptabl e
salt thereof and a cyclodextrin 1~ conpound are dissolved in either water
or a solvent containing water. 3. A cli7l ostazol aqueous pharnaceuti cal
preparation for parenteral use as clained in claim2, wherein the
preparation contains cilostazol or a pharmacol ogically acceptable salt 15
thereof in a concentration from0.01 to 20 ng/nm.. 4. A cilostazol aqueous
phar rracelentm%mlb%pa%raﬂ%ﬁi%r pEFeatesal #B2egsienai neBYFhoéPailAnd |

wherein it. contajn 4000 les:ﬂ? xtrl ; compoun 1 nole
of cil os?%&b“i’e ? ’% ggtja%ﬁ’c Ro ’%‘Fé"yr"rrég :?%% ﬁé'ﬁé’ﬂ 8ﬁiflor 20
pare“terth gi stuE ghm g1 - Ez'l%g%c%&ﬂ‘?ﬁé b cegpound s
a sulfo erivative ot cyc odextrln azo aqueous
pharnaceyikgal preparatlon for parenteral use as clained in claim5 ,
wherein the cyclodextrin sul foalkylether is in the formof an al kali netal
salt & hereof .TI doseAofi [thst agoleocagupbasmpauticalt prapapatépanatoon f or
parenteral use as_clainmed in claim5 , wherein the cyclodextrin
parenteral use of the present invention is determined according
to the direction for use, age, gender and other conditions of
each patient, the state of the disease or the like. It is usually
preferable to select the daily dose so as to be about 1lpg 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
platelet-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, hypotensive drug, antiasthmatic drug or
phosphodiesterase inhibiting drug. The agqueous pharmaceutical
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



sul f oal kyl et her derivative is a sulfobutyl ether-beta-cyclo dextrin

al kali-nmetal salt. 8. A cilostazol aqueous pharnmaceutical preparation for
23 parenteral use as clained in claim5 , wherein the cyclodextrin

sul f oal kyl ether is a hepta-substitutelB sul fobutyl ether-beta cycl odextrins
al kali-metal salt. 9. A cilostazol aqueous pharnmaceutical preparation for 5
parenteral use as claimed in claim8, wherein the preparation contains

cil ostazol or phar macol ogi cal |y acceptable salt thereof in a
concentr apﬁghupﬂ-gmad:emiql@ Qﬂdr@/%moqwt of ¢llestazel iagikefdltrate

et o1 PRE SYEBERLRT P GheRERTRG. ?ﬁ585®@b%%?%%%éiib?pﬁdext fin
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preparati on OI‘ par eral use as C alrre In clalm erelnt
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thereof in a concentration of 0.05 to 5 ng/nL and
5 alpha-cyclodextrin (Trade Name: Celdex A-100, manufactured by
NIHON SHOKUHIN KAKO Co. Ltd., beta-cyclodextrin (Trade Name:
Celdex B-100, manufactured by NIHON SHOKUHIN KAKO Co. Ltd.),

gamma-cyclodextrin (Trade Name: Celdex C-100, manufactured by

NIHON SHOKUHIN KAKO Co. Ltd.),
10 6-0O-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

cilostazol without addition of cyclodextrin compounds was

determined similarly.
20 Table 1 shows the results.
Table 1




hept asubsti tut ed sul fobutyl et her-beta-cycl odextrin sodiumsalt in a
concentration of 100 to 400 ng/nL. 12. A cilostazol aqueous pharnaceuti cal
preparation for parenteral use as clained in claim1l, wherein the
preparation 20 contains, furthernore,1%t |east one of dissolution
auxiliaries selected fromdextran and pol yvi nyl pyrrolidone. 13. Use of a
cyclodextrin conpound for increasing the mater solubility of cilostazol or

a pharn LUIUgILdIIy*dLL satt—thereof—25—14 yaptomaret-orant  of
an acutp nyocar di al %t °adJ o# =H SFOTRAR tFBHCPHtFﬁ@FPna&é}@J s , Mhich

conprises the aqueous pharnmaceutical prepdgdLlion cont ai seukilbey @fo| or
phar macpl ogi cal |l y lacceptabl e salt thereof as clained in é&@bgﬁaﬁéﬂjns lto
11. 2 15. A synptom aneliorant of an acute nyocardial or ;@pr I

i nfarct | da.in Cl 14 —Whi ch conprlses Turtnernnre arTeast one
of dissoﬁgéggﬁﬁag'nti%ﬂquYéiﬂ R 1 om| dext r &R%nd pd|l yvi nyBRyrrol i|done.
5 16. Aﬁﬁmﬁﬂtﬁad% fé _nimomlnthe te phase of te
E
nmyocardjal__or _a cdrebral 'farc I on, whic¢h cong%?ses 105’
EXAMPLE 3 | delta-cyclodextrin 200 83
EXAMPLE 4 | 6-O-alpha-maltosyl- 200 120
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-pm 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



adm nistering to a patient via vein an aqueous pharnmaceutical preparation
of cilostazol as clained in any of clains 1 to 11. . AAAI.A3l.A . AIl.A
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10b 10b crystals of the active ingredient even in the storage of a
long-term. Thus, the present invention can provide us not only
25 an aqueous 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
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10b 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 aqueous pharmaceutical preparation for
parenteral use as claimed in claim 3, wherein it contains 1 to
4000 moles of a cyclodextrin compound per 1 mole of cilostazol.

5. A cilostazol aqueous pharmaceutical preparation 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 aqueous 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
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25 . A symptom ameliorant of an acute myocardial or a

cerebral infarction in their acute phases, which comprises the
aqueous pharmaceutical preparation containing cilostazol or
pharmacologically acceptable salt thereof as claimed in any of

claims 1 to 11.
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I"HEWR () *+, -. 101284 to ameliorate a symptom in the acute phase
of acute myocardial or a cerebral infarction, which comprises
administering to a patient via vein an aqueous pharmaceutical

preparation of cllostazol as claimed in any of claims 1 to 11.



