; JKLMe3edj 6TQL SPECI FI CATION 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 pharnaceuti cal p{bpar,ati on for pare

containing cilostazol or a pharmacol ogtcally acceptabl e sqmmmmi!\mﬂml“lms 10
active ingredient. BACKGROUND OF THE INVENTION . A report ont .

Ther apeutic Evidences recently published by the Health and Wl fsg € Sci ences

Research Committee of the 15 M nd th, Labor and f
that antiplatelet drugs are the%ﬁés#%%l e renedies for amwmmm@ﬂmmhe
acut e phase of acute nyocardial or cerebral infarctions . wever,

serious problemis that all the anti-platelet drugs on the marK&%Hre for

oral admaAN sAOUEODS, PHARMACRWUETSCAL VERBPAMATION | ©F t cIf.osTR¥6fP!I¥GR O

adm nistrate the drugs to patients who are just suffering acute myocardi al
or cer ebrRARENRERAL iWSK, especially in the acute phases thereof, and al so
to expect immedi ate effect when adm nistered orally. The reason why all the
anti-r?l atel et drug preparations 25 on the market are for oral use is that

all the %é&ﬁ#q@r :;P&c@?l ents contained in those preparations are difficult

to dissolve™i | ostazol, which is generally used as anti-platel et

drug, is not a ceptd nd . diss i er t he ubility at
ordi nary tenpe?aﬁregyggzgr?g asbﬁg%ylgﬁas%aﬁé% \Slg m Sf&s ca}‘f‘gés?%ézol

di ssol vespiiinacdugiddy ipreparartiohhef 6r hmramie e Nugh Msdn MLH/SF! | ption
of the aqueous pharmaceutical preparation which contains the drug as the
active i rgladtarnol Drac phiarmacofibgiond lgeacceptdbile &LA tiéfedH &,

nanel )6 an aqueous pharmaceutical preparation for parenteral use which

cont d%ns FH% dRFgredtentie active ingredient, and pol yet hyl ene gl ycol 4000
and pol yoxyet hyl enesor bi tan nono-ol eate, but w thout containing a

cycl odextrir~ conpound. However, such 10 agueous pharmaceuti cal

prepar at i RIEKEEMNE BF bReH FeANSide because reproducibility of such
aqueous pharnaceutical preparations are not necessarily well, and, may

| ead, even if suebparphai thecDhérape Pt bpBvaldeditetnPeben DY PutisHed
separation of cilostazol on standing for a while. Thus, a wore

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



i 5 convenient or useful fornulation of the aqueous pharnaceuti cal
preparation containing cilostazoi for parenteral use has been desired. The
present inventors have conceived to dewel op a new cil ostazol - cont ai ni ng
aqueous pharnmaceutical preparattior~, which is ready to use i . e. does not
need dissolution at the tine 20 of use and is stable even after |ong
storage w thout depositing precipitates of cilostazol. DI SCLOSURE OF THE

| NVENTI ONasha@baiut 8f ngifalpr esent invention is to provide an aqueous 25
pharmaceutical preparation for parenteral use which contains cilostazol or
a phar macol ogi cgﬁI%ﬂ%@m@bﬂéswﬂveﬁmbbﬁiiahulm@ watenprideow basbil ity
over time in ligquid state, by increasing the solubility of cil ostazol or

t he phar n&d FgB?%ﬁlqjg’“%ﬁﬁ:é‘& deperiptiopnet ddve aqueonsephasmareutigaht or s
have made L AS|.V. dy.to attain their ohject and found that addition
of a cyc|8%g§’t5?%§9§}6n‘g%%én ‘%?’ftn% He I anfio] o ks acdi Ve Sndgedt Sat ubility
of cil®stagekpd’ £8P | ggi Lvqaccepbapl e | €0 ext ent
beyond expectgti oﬁ.r #ﬁgggﬁgvgggﬁggb%gu%g tﬁliz’latmtli!lg&agi’élg ?%h %?ﬁgl; il

cycl odext ajneonspphagmactuentyli ppepuestibs ¥6+ epapohbbihi t ¥s&f wicikpst azol
or the pharmacol ogically acceptable salt thereof, but al so enhances the

st abi | i t ycenEpipsed lios tazdilssas the actiee dhgrhdiens|ldridigo hyetivgpbene
phar maceu%ical 10@ eparation_for parenteral use which contains the
u

ci | ost azoP ¥EGRpo P &sang; | RRLY oY ebhekengsqrhitamk mego-plgatei bl kut o
supply nog. a har maceut i cgl preparation i ch can be used by

di ssol vi ngl?ﬁéér%tj %s%?\ %gztp ?)‘P u%e?yﬁ#l?g?ﬁg’éﬁgr ggwopa\ggsg-!owﬁyﬁ, tf¥Mqueous
phar negeuhiyGabu s’ sRarAbEQRt 1041 P | - ;
i nvention gr ovlildegﬂmakes i% poés?%iggatf%%%#égl%ﬁéecﬁp?%g?éegn&g ‘3%. c"ﬁﬁclocrre from
the fact,besadepi cteprodoyebilbey 0oty Sidh PAQISSGESUt pEAmAESAPEI 1 ONS
have been available, and to supply to the patients of, for exanple, acute
myocar di aPTePAERE PR S| ayemotc negesspridy velhdmnd stay deddquevdn adt i ng 20
aqueous phargeaceuti.cal preparations for parenteral use. The. present

i nvent or ss'%%lele 2t lPd}a&F%ﬁ'&fﬁafba?E&p&?attﬂ'é’“fi fAPngResarBtaingd. afd®

conpl et edgdherPE £S5 YE L§ LoR: ept .invention relates to: 25
(1) A cilostazol aqlr};efosgigﬁrg?%g%eﬁ?:y%taa[&d&ﬁl@ggrsgtigr(}’nﬂij‘o?’ B‘ggg'nt%%reuse,

whi chiscongeneesi @it 03t @2etuD I AnIAtiRGOb S A hbtedaS Pl AN fa R fcdiher eof
as an active ingredient and a cycl odextrin conpound; (2) A cilostazol

aqueous pPEePRERRLioR glontiadpdmng céadoktrzol 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 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 liquid state, by
increasing the solubility of cilosltazol or the

pharmacologically acceptable salt thereof.




4 parenteral use described in (1), wherein cilostazol or a

phar macol ogi cally acceptable salt thereof and a cycl odextrin conpound are

di ssolved in either water or a solventgcontaining water;5(3) A cilostazol

aqueous pharnmaceuti cal preparati on forparenteral use described in (2),

wher ei nt he preparationcontains cilostazol or a pharmacol ogi cally acceptable

saltthereof in a concentration fromO0.01 to 20ng/nL; (4) A cil ostazol

aqueous phar Macené | poéPERPaLRvéNtof OTHARAMIME Al Ustertesed idathy ned 3 ) (

wherein it contains 1 to 4000nol es of a cyclodextrin conmpound per 1 nole of

cil ost azoh%é}mﬂ:@imﬁzﬁaﬂt agdebasng hchata aaditdainp o€ parafd sddorar ent er al

use described in_(1), whereinthe cycl odextrinconpound is a sul foal kyl et her

derivat i VEO'BPOE%I%Hkﬁ i3pasl AN Angregses 28 theueater sOlllbllltY of

pharmaceutical preparation forparenteral use described in : wherel nt he

cyci odext??‘fﬁ Eﬁ??ﬁa‘?’ﬂﬁé’f‘?‘?’e’iﬂp i%‘t"l‘?&lﬁ’oPﬁFSPtéhlﬁl falt FFE?%‘FO

t here ( eut i ca par f.qQr par nteral

use dggscr‘lZ Eéﬁfst%g;%er%#ﬁgﬁg gg od oty i suP]r %&H”g{ K ative

is a sulf stazol
Q@alit’i@& B8 a RYAIIBA 1L LbRDBuRd It ¢ Hfg%mﬁ.%lvteescr Isf)&)a

aqueous pharnaceutical preparation forparentera
wher ei nt heotyisi bifextof rsilldstazol erhehei ph&rme@d Pogikwlly HRSbp table

sul f obut yl et her - bet a- 25cycl odextrins al kali-nmetal salt;(9) A cilostazol
agqueous pmﬂra‘éhﬁ!ﬁ%%-l frEpAlad enbpoces theeshabititylewcer Hetne rin @) ,
or a pharnacologlcalIyacceptable

wher ei nt ar at ont ai.ns cil ostazol
sal ttlhere +g??1f)‘é I 3@3’1‘? af’lf'on l?GIF orﬁe@“(zifif‘@ 2BRYPONS PharmageutiGalost azol

aqueoys pﬁgé r escrl be |n (9,
wherein t %r epar atl on ont al ns rglrgnelgﬁigﬁoggﬂmﬁgss ¢ rin

conpound @gipdurPhe it vid hbeeaient, (thids malki d@ik%ysﬁl@e&% pply
phar maceuti cal preparation for parenteral use described in (10), "wherein

the prepamet icmlyceguepns phamacewtical prupemscianoghishl yanasepised e sal t
thereof in a _concentration of 0.05 to 5 rrggrrL and hept asubstituted
sul f obut y‘?!éf’ﬁéﬁ%g%agctm'baeﬁtrh#w tsthase readydmcese s Hhusn of 100

Lo o0 gkl e AR s AR OB TR ol LR Sl o
furthgy rmmee p%%s'e%ﬁ:sﬁnqaﬁtﬁfmdtiﬁé@i&éé %M'ﬂt‘ Bb55$086! €5 A Jd %;na.dext ran
and pol yvinyi pyrrolidone; Use of a cyclodextrin corrpound or

i ncreasi rm:qliﬂeenmwnichod:mm Iflxtoyn Dlﬁe ddatst as dlepiictRdabotacotmgt eafllyy
accept abl e salt thereof q{if A synptom anel i orant of an acute
myocar di 4T3 PRaggraeuic W@pa@ﬁtmwhbave aw@re ateeislad Je .wiaingh toonpri ses

t he aqueous Q pharyaceutical. pr tion containing ciiostazol or a

phar macol 081 pé?ﬁ gﬂ? tﬁeﬁfadtblt é’tSSzEIQ(fD' EFoPXFE%, 'b@ﬁ'ugﬁ m¥oCgraial ey (11): (
15 ) A SysBHdHPATR A LLABE 1 Siis 2 t & JVLGR] r al .k Rhgrction
described in (14), which corr%r?gggyf &rﬂer mﬁﬂa?PZﬁegégggnécggka

di ssciout iaguemms Ipharines: eaa iecile priepatatdvnsafoanpapehysicay! ayer ol i done; and
( 16 ) A nmethod to aneliorate a synptomin the acute phase of acute

myocardi al or Fheeprpsanti nvertons hame sttudsegr furthedhiasest oni hjet 0 a

pati ent V£ a vel n an %qu%ous phar maceuyt i cal
dings 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 aqueous pharmaceutical preparation for




6 preparation.of cilostazol described in any of (1) to (11). BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON The aqueous pharnmaceuti cal preparation for
parenteral 5 use of the present invent#on contains cilostazol or a

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

G lostazol is _ _
6-[4-(1-cyciohexyl-1, 2,3, 4-Tetrazol -5yl ) but oxy] -3, 4-di hydr ocar bostyril of
t he chem paresteyelurnise Odehowhbéd| aw. (FAar uheréimN Nilokt@zol @rThe

phar macol ogi cal | y acceptable salt of cil ostazol can be forned readily by
al | owi ng E%%@Pﬁ?épgiﬁaléchwmhahlgm%rﬁmmiaodl aycyctedexbtinaci d.

As such pharmacol.ogi caj.l cceptabl e acid, there may_be nentioned, for
exanpl e, 58’“Pﬂ8?8a¥r?%aa&aysc?qé’&@ﬁlas%%wmteﬂ Qr e?cFB}V§BFf‘EI‘P‘PEa’a'_E:ir%ﬂ
phosphori g.ggid, hydrobrom c acid, or the like and an organic acid such as
oxalic acig, mal efic acid, fumaric acid, malic acid, 25 tartaric acid,

citricsacid) bEnzA16s3@z$b1 Ohqhl8ubi &ﬂlarﬂwqéi%ist Eg?b?ﬁﬁ@ﬁbhc%o .

preparation for parenteral usé is characterize e preparation
cont ai ns, papreatdralomsed déechibédeinngre)] evhefBihi AhRd Y Srftion
cycl odextrin conpound. Here, a cyclodextrin conmpound neans
: contains cilostazol or a pharmacologically acceptable salt
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:;
(8) A cilostazol aqueous pharmaceutical preparation for
parenteral use described in (1), wherein the cyclodextrin
compound is a sulfoalkylether dérivative 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 aqueous pharmaceutical preparation for
parenteral use described in (5), wherein the cyclodextrin
sulfoalkylether is a hepta-substituted sulfobutylether-beta-
26 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;




7 cyclodextrin or a derivative of cyclodextrin or a pharmacol ogically
acceptabl e salt thereof. The cyclodextrin conpound usable in the present

i nvention includes a cyclic oligosugar sconprising 6 t4 12 glucose units . 5
And, the derivative of cyclodextrin usable in the present invention

i ncludes a conpound resulting fromsubstituting a part of or all the
hydroxyl groups on the 2, 3 and 6 positions of the glucose units with any
ot her funddiddnah gidopt@zel) aqueous spharfiaceakiople pfegdratsaind for
cyclodextrin or the derivatives i0 thereof , there nmay be nentlongd a
conpound P@ppeieradd use t Aesesibedi e gehkr awhesednl theropnepardaticd
(wherein, n stands_for an integer from6 to 12; each of R, R2 and R3 in
each repeSPBGaIRFt TFEPr Lsknt40 %d%ﬁ%ﬁﬁéﬁ%?ycgcﬂ99P6§F?P ?Emﬁpkyﬂ B®Bup, a
nonohydr o | _gr | hydr oxyal kyl group, a sulfoal kyl group, a
carboiyaiFgﬁkEérggpgggbgéggagr residue). 25 In the Formula abo;ﬁ,éaSILhF
al kyl gro ey e Xe » y
IS U B i R AR e
nonohydr opsebkyeralouge jaacidertl DY Rio)Q Rherehar ecHBYpbepaPationed a
nonohydr oxy-Cl_4 al kyl group such as( for exanple, 8 hydroxynet hyl ,

2- hydr oxyeehyaing- pjdpskaprdppr @ nphernadologically ddueptatylbd kyalygr oup

represent ed bg Rl to R3, there may be nentioned a di hydroxy-Cl 4 al kyl
gr oup sucﬁhﬁg,oforiﬁxaﬁpl goncentration of 0.05 to 5 mg/mi and

heptasubstituted sulfobutylether-beta-cyclodextrin sodium

10 salt in a concentration of 100 to 400 mg/mL;

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

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 cilostazel 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




di hydr oxynet hyl, 2, 2-di hydroxyethyl) di hydroxypropyl or the 5 |like. As the

sul foal kyl group represented by RL to R, there . may be nentioned a

sul fo-Cl_4 al kyl group such as ) for eganple, sulfonethyl,

2-sul foethyl,,sul fobutyi or the like. As the carboxyal kyl group represented
by RL to R-, there may be nentioned a carboxy-Cl_4 al kyl group such as, for
exanpl e, 10 carboxynet hyl, 2-carboxyethyl or the |ike. As the sugar residue

represent pdepirBtiba BB, ciheseandy besoenbéaned, ahpro£Xplpl €0 1) ucosyl
group, a maltosyl group, a panosyl group or the like. The cyclodextrin
conpound preferably usable in the 15 present invention is

al pha-cyciodextrin or its derivative represented by the general Formula
above, WhBEEFNMARE: FGRt GARBEINGeQUT| BHBr INVENBEQN vat i ve represented by the
Formul a above, *ﬁerein n=7; ﬁanna-é%clod xtrin and its _derivative
represented by the PEPROTSE BBOTBACGRE;ERh PESParation (0¥ LayRRtRKA: rin and
Its degivatLve.ge e t a ve. wherein n=9. As _the nore
pr ef er%bl gggxa?r%l g:r hgesno%'-%% ﬁ?édegr]ﬁ‘\;gﬁg}gﬁ of&gn%cwsodgg‘ﬁf’ﬁﬁaéﬁ’?{poﬁﬁd a

descri bedpﬁb%&coib?iéal@y hec Bt dioned san ¢l ﬁ){ér&f}fi vl ¥ ta?é;éé]ﬁ}é)xym kyl

derivative, a 25 sulfoal kyl ether derivative, a cyclodextrin a ed with
sugar groipgpediértli ke. As the al kyl derivative of cyclodextrin described
above,
Cilostazol is 6-[4-(l-cyclohexyl-1,2,3,4-Tetrazol-5-
yl)butoxy] -3, 4-dihydrocarbostyril of the chemical structure

10 shown below.

Formula

H
. ]
N O
N—/N
} \ ’/L\\///\\\//ﬁ\\ ;//[::::]::v::Tfp
No =~
N | 0

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 like.
The agqgueous pharmaceutical preparation for parenteral
use is characterized by that the preparation contains, in
addition to the active ingredient mentioned above, a

cyclodextrin compound. Here, a cyclodextrin compound means




there may be nentioned, for exanple) dinethyl-al pha-cyclodextrin,

di net hyl - bet a- cycl odextrin, 9 di net hyl -ganma-cycl odextrin or the |ike. As
t he hydroxyal kyl derivative of cyclodeXtrin described above, there nay be
menti oned, for exanple, 2-hydroxypropyl-al pha-cycl odextrin,

2- hydr oxypropyl -beta 5 cycl odextrin, 2-hydroxypropyl-gamma-cycl odextrin or
the like. As the sulfoal kyl ether derivative of cyclodextrin descri bed
above, thévelagoxbeinentiwned, feriwan&apee, of cyclodextrin or a

sui f obut yl et her - al pha- cxcl odextrin, sul fobutyl et her-betacycl odextrin,

sul f obut yPREFBRACGLAFACRY LY cBERePEabLe $&Lt | theread. As the cycl odextrin
attached with ar IE'fOH gescri bed above, there may be nentioned, for
exanpl e, gl uco???e- 5?% 85 %ff Fagssamaund pgaBls inythe Prpseacdavention

gl ucosyl - 98YRa A A | - -CycLodextr i .

mai t osyl -%et a- cfl%:llqo %?%anl%%g%cgyﬁﬂ%&% gdéej?(iih ﬂf%?”i% Y41 ke, In
the presemhdj n¥Rat derivataRe Whetfel a0 KYhehbee 87 ithadl inteint |
cyclodextrin is preferably, and a sul fobutyl et her-beta-cyclodextrin is nore
pr ef er abl ynventién cin¢hedesi at cafipournl angl t iy et sitstiiddtdagla
cilostazol, 20 These conpounds are conveniently used in the formof an

al kal i - neP@Ft Off orsadh the hungwwlaigrovpst bp thad, Asandié pomiticases ( the

si de effec% f %)icl odextri.n such as renal toxicity and henol ysis m ght
becone a bgb% SFOFes B LPoWL th by thisde functional group(s). As a

sul f obut yLet beg s betl.as rl 5 LI bed.above,. t . .

tetra- subs ‘il’t ut gadeé( aggultcé %(}giﬁ.‘éas .g?%aa_cgfgiéglejfgr?ﬂ’eog u‘iﬂ%ﬁﬁﬁﬂ"-ﬂéﬁﬁm zed)
and hapt atizesdf | Wirat-e @B9Ube méh £ £5ndd é‘c@ﬁlb%ﬁﬂheré‘%fesented by the

sul f obut yl - et heri zed) conpounds are suitable to use because t'hey are

al nost reféblawing génemildefammiwld:s . The hept a-substituted conpound, anobng
t hem 10 is nore preferable. The cycl odextrins and derivatives thereof,
menti oned above, can be nmanufactured readily according to the nethods

al ready known. = L he cyclodextrin$ iy3 derjvatives 5 on the

mar ket, for exﬁp glléel dex A-100 {tra %%ﬁ factured by N hon

Shokuhi n Kako Co. Ltd.), as an al pha-¢ [ Cel dex. B-100 (trade

nane, manufactured by N hon Shokuhin_ . 1( as a
bet a-1dycl odextrin; Celdex C10¢0 ( tra nuga:ture Ey Ni hon
Shokuhir~ I Cako Co. Ltd. ) ( 1 :
: . OR n
N S/
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 1like. As the
monohydroxyalkyl group represented by R! to R®, there may be

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




10 as a gamma-cycl odextrin; Cel dex HP-beta-CB (trade nane, nmanufactured by
Ni hon Shokuhi n Kako Co. Ltd.), as a 2-hydroxypropyl -beta-cycl odextrin, and
Captisol (trade nane, manufactured by Dex Inc. ) ( as a

sul fobut yl et her - bet a-cycl odextrin or the |ike can be used appropriately. 15
The aqueous pharmaceutical preparation for parenteral use of the present

I nvention may contains, as the cyclodextrin conpound, a pharnacol ogically

accept abl py8abik étﬁyzlqd@fgdﬂd&y@t%ya d@rﬁ 6:¥pr £l s qlikhRedhabove.

As t he pharmacol ogi cal y acceptable’salt, there e nmentioned, for 20
exanpl e, theadihydidxPdllkyD lq3RupC ra@mds(ehtédeuymﬂ Eo R‘Wdltﬁ@bbolhaf wei d,
sulfuric acid, nitric acid or the like ) , an organic acid ( for exanple
car boni c mgnﬂ;0m$damb@nhydanxﬂ Csucalkyl group swchiasacfal exampls, c acid,
triflu acid or the like ) , an_inorganic bases ( for exanple ) an alkali 25

netal sucfilxd %%HWH%¥%Y1po¥a%s@%#ﬂ@¥°¥Y@¢¢Yke dhvdrearprerehran the al such

| Kk b d (f
exanpl, LHRG gAY Fhem ﬂffY&LgéefP B ﬁﬁ?gﬁ%ﬂ%ﬁ hre f%egoggofﬁ%% an no
aci d sucgﬁ oY fR38n0l a%if& -4 arkbyl 8-085 RIGPeR. FaYelid

aqueous maceut | ca preparati O usé rreans a P par at I on

i n which s$heeamdtngl | norsdiesbtRyll hgumrasaﬁyll BY-eRhieOn KRNt | qRedbove is
di ssol ved either in water or a solvent containing water. As the 5 water,

usual | y stcarboxyzbkyht groupr mapmeguEmtfeat abyy ROy tegeR?,f reisess emalyi Aed vvat er
may be used, and as the solvent containing water, those solvents which are
known andR@RtECTRANa | SAFDOFY -Fanufadvl | FEPHR dFechedsmmfore axample,

SOPol esdteniietiivl | L R BRMRIRRI S £8S: 10Re,! o R DEPRO AR he
aqueous %m%éﬁﬂs&;%rﬁ}ri@ntwﬁepgﬁ&ér Y€ find{tndH EXJY

I nvention may be prepared by ying t ove ne | oned aqueous
phar naceuskampley epayiaicoyy X @rovw,cal Aadltosgd, ghbhp) a parbdyE Jraup of a

sol ution, by neans
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 represehted 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,




15 of known drying methods such as |yophilization or drying under reduced
pressure to give powders or granules and then dissolving the powders or
granules in water or a solvent containgng water just before use. Wth the
aqueous pharnmaceutical preparation for 20 parenteral use of the present
invention, the content of cilostazol or a pharmacol ogically acceptable salt
thereof is, although it is difficult to define it unconditionally because
it vari esqigaethyl NdarR@cybEodPRti-LAtbANtIE 1iwge preparation, in a range of
about 0.01 to 10 ng/nL as to the concentration 25 of the active ingredient
descri bed aboveAs dhepipdeseydJkpbdetriva®s vieco 5 cygloidexarinndesdxribed abl y
about 0.1 to 3 ng/nL, or nost preferably about 0.5 to 2 ng/nL. Furthernore,
in cases aheve.the thareous PRI maceet i calentrigyedat i onfetr paxammpkel use of
t he present inpvention is of the type_of dlssoIV|‘g?before 12 use

ment i oned? ABYEOXYRECRBheahRhar PRl ode Xt rHit &dy O%Yﬁﬁﬂﬁ 1b’blcally

accept,abl of ans the ong bt ai_ned sol vin !
acti ve§| n8 I en%Pll(?%ﬁWat g;e PXYRE °Fd] v%r?fm Cort i nldﬁﬁ%ﬁéf‘e?r Qgew:[}ﬁe.t he

aqueous phar mecedt ivGal rgﬁﬂ%faquq@tm& PREeRYRE e USes Oloddibdd

i nvention, the content of the cyciodextrin conpound Is, oug |

di ffi cul t désceehede dbowdContidnenaldyy Becameftibnyal i esoﬁlenﬁaﬁ\ UDon t he
application of the preparation, in a range of about 1 to 4000 10 nDbs

pr ef er abl yubtbobu tletheotalpha-cyckodertrinb| vy sibbigbutyle i rhe ta~( and

nost preferably about 30 _to 50 nols per 1 nol of cilostazol. Furthernore,
when sodi GHFE ?xﬁl%eﬁl“&f%’%ﬁﬁlﬁﬂ’@&' AP GYGReAREETBBIOE EheIdSct rin i s
used the cy A u S r referable to a t the
concentration fﬂné)l(:jch)é Hgéﬁsﬁg 8 3 ta}f‘it‘%%IWlprE?le%élggfl oD %eosocu (u%{s) to 400

mg~nlL. Thgne@sleous Mermcemhycal wepamt%nfegr. par ggier alexingp i, the |
present invention may contain an additive, in 20 addition to the active

i ngr edi engluacosyhealpha ecieotodex toimpound glhsoosetettzveyclmiestotingddi ti ve,
any one which is in common use in the field of technol ogy of the agueous

pharnaceu$¥%@95¥%Eﬁﬁﬂ@ﬂTQﬂ@#?QﬁxﬁﬁﬁanEH@ﬂltEﬁ¥¥nﬁﬂﬂﬂﬁ1ﬂﬁﬁkﬂQQKﬁnﬂ9y used.
As sai d addj |ve t her e e s BCIfIC ntioned a_?2 nigcit
adj ust i ngm‘?aijg §Y1- bes‘f%'b?ﬂ?cg 8%?39 gafqgma- cyclogexgrln oF

15 the like.

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,




preservative, a chelating agent, an antioxidant, an anal gesic, a
solubilizing agent or the like. As the tonicity adjusting agent, there may
be mentioned, for exanple, a sugar sucly as gl ucose) sorbitol, mannitol or
the |ike, sodiumchloride, 13 glycerol, propylene glycol) polyethylene

gl ycol or the like. As the stabilizing agent there may be nentioned, for
exanple, sodiumsulfite or the like. As the buffer, there nay be nentioned)
f or exanphe, mpoeapeeberabie.phosphate buffer, 5 citrate buffer, tartarate
buffer, acetate buffer or the like. As the preservatrves there may be
menti oned, for 'ﬂ%%tnﬁlféloéeﬁﬁraﬂéx?anﬁ@revad;ﬂuesstfmerelmdhzyilemttnrimm a
chl orocresol phenet hél al cohol , benzet honiumchloride or the like. As the

chel at i ng®89%ft , CRRcPe Mapubachured oF%%thbra%ﬂ)’r‘lﬁ o Sremethaisci d
sodi um sa trate or_.the Asthea ox] dapnt, . there may be
nent i oned£i¥egagxanp ! @ésao ity Fprctlgseﬁﬁllﬂﬁt A% %‘b‘e? IR um
ascor bat e soghélm,ﬁg}]gbsyl f gty OF i k th | g t may be
ment i onedonfor exanpl e, ‘al bunin, xranlg’lleyhs rllé%xalgo ﬁ ﬁé.h& r1l~l‘§{'1ﬁ?’ycerol
and propyhanergtyeoed | byloquitim hyokehliar | gakobeoay! @i&OitO' £ the like.
As the solubilizing agent( there may be nmentioned, for exanple, dextran,

pol yvi nyl @%@h@ﬁﬂ@h@dexbm.meﬁMBelOetmmdaw neansBactyreditie,

ni coti naut i de, | yoxyet hyl ene hardened castor oil derivative or the |ike.
20 Above Mhon a‘-ﬁtﬂl‘t‘tlﬁﬁ‘ Brkgr CPedstd ohe a8 Addetasererdextnip agetdenel ect ed
fromdextge LYy ny! one efe because it makes it
possi bl e ‘Fg{'?‘?rggé\% trhaé“é/ E‘é g?F Hrg?% ?ﬁﬂkf‘t}?t‘l!ﬁﬁ]‘%?°séﬁ'é’r dt4i on of
precify t a4k on ghukiec7ayBauRLPOAL nvé@taé,pahp%atar eb! Ot fde Pl T al use
of the 25 present invention. There is no particular restrictron on‘the
amount ofmawkfddturedg m,gemmdn besrasldgrimnKkakdearssamt@nuUniasof At is
appropriately selected according to the anobunts of cilostazol and the

cycl odext%Twmmtqmm%anm&ptsablp(riarmdmuiame.of t he

pr esent ventr cong ai n a_pH adj ustr t of any ki.nd which
isin co ?ﬁe‘fﬁP’?%P rxt'e(?[FJ'In‘?)I rp‘ltfe\"'él“l‘féfc Phre

pH- adj ustdégg:,_aﬂerg 't%éj' I ies an acid and a
base. Specificall ylf as t e amég{ q%cﬁjeur‘seédqmtaa%pb %,Ei oned for exanpl e)

ascorisi ¢ aci d, Thedraiidods phaGinthcedtiEAN ?r%iﬂa‘iat&%ﬁt iForagadentachiic acid,

boric acid, phosphoric acid, sulfuric acid, tartaric acid, citric acid or
the |ike,ustefathe Inrdsend investéonayap comnatinsneds fhos c@cansp]e&tmhassr um
hydr oxi de, cal ci um hydr oxi de sodi um hydr oxi de, magnesi um 10 hydr oxi de,

nonoet harﬁﬂ“&?ﬁ‘ﬁﬁl gi Phagpace Legteally deoepiabde salbof gyclodextaint he
other pH us In%élgf\m?l\;@er%hg@goge MRLONES, al S ggéam oa0|&8 such as

gl yci ne, histidine, epsilon-anmnocaproic aci 519t hd Sous

phar macetﬁnam{advleryirc'ﬁu@naéeépﬁabﬁets%rléﬂ tReH8 Gl bIehﬁ‘erPEfo%f‘éH iegy-enti on
can be manufactured according to the ordinary method: by, for exanple,

first20di sumpley tlde sadtedwibhs dmerinowdareic r eferd edfto& asxamppenents) to
be contained in the aquequs pharnaceutical preparation for parenteral use
of the pr¥EnAchlards pehdy n¥RLREYT asida RiEVEAtacid or the like),

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
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).




20 containing water. The order of m xing of the conponents is not critical.
Nanmel y, all the conponents nay be m xed all at once, or sonme conponents nay
be dissolved first in the solvent nentjjoned above, foll owed by dissolving
to this the remai ning conponents. O, 25 nore preferably, the cyclodextrin
compound is first dissolved in the solvent nentioned above, followed by the
addition, to this, of cilostazol or its pharnmacol ogically acceptable salt.
Here, if desiremn the gitiddnesineehtooed ahowyuedudephaxracandithe order
of m xing may be determ ned according to the nethod 15 known per se.
Then, thepreparathgnsumpaventerpiaiss abbnssaprepasrdttionstiemwhlichathen by
filtration using a nmenbrane filter or heat sterilization under pressure by
means of aftaveothrenedignhaf thespresentinvantsion mentdoned aboveatsi onal
sterilization g‘rreﬁghe, i ke. Armnég them sterilization by filtration is

| . C
pr ef er abl 588 ehthel ip ¥R Eexr RL a3 VSR toFORRRIRLRY A tRY <BFUtR®N is in
th b tQ.8. . h tical ' f
10" parns e8kpRp0 siaidy® B I e BBy Lo BE Miir e RESFRRELY e O

sol ution gbi-a58RdrRbs SftSt LI 2dd Wdt¥r Aaydssddigd ﬂ&)&% fRY p@ﬂ?&?{ ged and
thod of t

t hen seal ed by fusing in anpoul es. According to the ne e present

i nvent i oncothainingtwatremf thoggcsolexhts whiddparackndwd eRdehatrBeést ubility
15 inn water of the active ingredient, which makes it possible to get a

hi gher coWeedt ferimanyfacteringivedieipesiinay bHe u$ed prpeepriatelyx.onpar ed

ith th ' L ch ciodextr.i ) d i dded. This |leads to th
atvant age FOBLLEITA W R ARmin) oLsnpn DOF (RMPRALATORRES TR

adm Nt e6gelihg) 1 dF 2P 'REGLLCCloYEAREC Slnddfn ]| VEad AL el ey Thi S

makes 1t possi r exanpfe, to give a i | ij eéctTon of the

aqueous phartReaHbr6al tHEPU@ldRS ApharAhBEut2chie Pre&s&ritidyetden, in
order to adm nister an effective anount of the active ingredient. 25 In

case wherparémtevakbouse pofir theepresahtpiepanstioon maly thec mregeanid ibwenti on
is made into the preparation of dissolution-before-use type preparation, a

sol uti on $FYERI d4ift aPAVeMantiened Aseonsspharnaceutigal iprepanafdon ust as
same as dpsei N AN Cass! Wi 79 AP HESESHPEE S04t oA 1 ny Gl ©
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




16 powders or granules according to the ordinary nethod. As the nethods to
make powders or granules froma solution, the nmethod known per se can be
enpl oyed: for exanple, the method suchjas |yophilization and drying under
reduced pressure is preferably 5 used. Anong them |yophilization is used
nore preferably. As the aqueous pharmaceutical preparation for parenteral
use of the present invention, there may be, nore specifically, nentioned

i ntravenoygel me@&lioARa IdHdAA! L Ehd abohBbRELAPYon S BIRC HiARRAAS J1NI §iCA ON,

i ntracut aneous injection, 10 intranuscul ar 1 njection, Intraspinal

i nj ecti onphakina8pRoglicakay id¢eptdabler shhe | thkéredhemmadns N@heeSéd Ction
in the adm nistration nethod of the aqueous pharmaceutical preparation for
par ent er abbtiaéned bhaligsxslaning rehbensadd, achive tinmaredierddinnwatereasr by t he
method i5 appropriate to the patients fromthe points of their age, gender,
and ot her tB8n8PLVeRE, copbainéRgvvakerhe degree of the severity of their

di seasgs , or the like . They may be adm ni stered, for exanple, separately
i nt ravEnously, %Y?aaﬁpgri59%??“¥ntﬁﬁﬁﬁ§FNQ%ﬁ%ﬁa'rﬂ?EﬁRﬂ?éga%ﬂ £or
subcut anegishire 21| BE535P! Ab! ¥r@Eeh P! LAPEREIORCHAY cENELAET TP e t N
aqueous pharnaceutical "preparatton for parenteral usé o _e_preseﬁ%

i nvent i ONcyaYolEx fxR dcahpburd L1 AN H1ud duys QtulisoRi2edcat e fbSi&f Atk
especially intravenously as a m xture of an aqueous pharnaceuti cal

prepar ati dh furcqalidniteradllyusbecausbe 25 paedest dependimn apdna the
transfusion solution. There is no particular restriction as to the

transf usi 8APA5Fation ofitdie Prepecraiden. dndatrrngemfepdoat ¢ 894902l e or

ordi ngry one can_be u . As th ecjfic exanpl e of such_transfusion

o0l ut Rom, BBRar Prakeiashe Aoting SPoLbduta s colis Predprabiy fpettibn, 17
D- manni t ok ol {YEGdI1¥: ahgl +&4 i , hal 0gi £l i , ran 40
i njection, odext (rﬁgjn '/Oalhnj lg%tgﬁg%,%%ar%fwaa I ancglgo%nﬁa?ggrags%ﬁﬁ% on,

| actic acof-EBibngetaselution or the like. 5 The dose of the aqueous
pharmaceutical preparation for parenteral use of the present invention is
det er mi ned accdrerthrexmoree @hesct foditnr st afe, heptatcsubsii tited

conditions of each tient the state of the disease or the like . It is
Usual |y pRelErbNFELthetr betarpkciodetaindsusad as the aHBIAeFi® 10 | 00

\A”gi gih%é’?t 848boRha! ik RUANIPE Pru¥ 1 R6CERI TP §n2PbbnBER tRat kG ARFY
the agqueous 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 agqueous 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
pfeservative, 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,




The aqueous pharmaceutical preparation for parenterai use of the present

i nvention has pl atel et-aggregation-inhibitory action, phosphodiesterase 15
(PDE) inhibitory action, antiulcer action, hypotensive action and
antiinflamatory action and useful as, for exanple, v antithronbotic drug,
cerebral vasodilator, antiinfiammatory drug, antiulcer drug, hypotensive
drug, antiasthmatic drug or phosphodi esterase inhibiting drug. The aqueous
pharnaceu?&gﬁFr?é'pPEﬁBYé??%Nﬂ#XﬁOkxuﬂﬂﬁ!ﬁthYlﬁnﬁ gfilycled prethatlikeention

' . f. chroni | usi ve pul nonary di seases
(oD B St L BEe o h A Hekamal bhoendiiaRing fy ceramte 1 |
[ [ i nject,i .. To_ this, an excess anpun
of o ot Seatufl, SATAES |k IS IR0 | DAL pifeer. Chblre, may s,
' ' qggpf il Q0 re e
e themahﬁiaﬁedwa$dfléﬁ%ﬁﬁhéhrgugggglostai%?gikh?ﬁgﬁP%Ftﬂﬁgﬁxﬁ%S

i nsoluble materials and the anpbunt o

det er M nedibyatéebuifdnd tafrtHita€e( bhghePerd S8 FBRC Huler@ 8-k oMaLQIr aphy)
to calculate the saturated concentration (solubility). Cyclodextrin
conpoundsA§sEe \res &rd ey dhedex maynbeTmedeidhs®, £ dexanfpild0.a

manuf actured b | HON SHOKUHI N KAKO Co. Ltd., beta-cyclodextrin {Trade
Nane: Cel %’iaBa-/’i nzodefaetd et ey, NevYIsHIeHIN KAKC®rddmksal ,

: ~ . - factured by N HON
driocon N RS Blpaticl CoRRTE ehaffunteh faside e thgcEbex: s the
B Ry dxoxypr opy  bor Sl ey may b Fined; Mz oxamnte. ap edesic

2- hydxoxypr opyl - bet a- cycl odextri

manufict ekl by ollikEN SHOKUHIsNAAKO Eotrhtd) ofepha- supedit utgd _
sul f obut yl et her - bet a- cyci odextrin sodium 15 salt {hereinafter abbreviated

as SBE7- RtdeBdantadethene: meypthe omentrookdct foad eyamiyDex lsddim Al SO,
as a Ref%ﬁﬁQ%@bExaqﬁgﬁj th& solnb!ié%E Of.CI|OSLSZOL mﬁtgggtsggaghhﬁg of
cycl odextT1 Stpo ey HeR96 i TRt £Eeq | spdjumogscarh
results. thaiirlfate or the like. As the analgesic, there may be

o mentioned, for example, albumin, a polyhydric alcohol such as

15 glyceroland;nmpyleneglycol,lidocainehydrochloride.benzyl
alcohol or the like. As the solubilizing agent, there may be
mentioned, for example, dextran, polyvinylpyrrolidone, sbdium
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




19 cycl odextrin conpoundconcentrationsaturated(g/L)solubility

of ci | ost azol (mg/ LLEXAMPLE 1lal pha- eycl odext ri n15032EXAMPLE

2bet a- cycl odextri n15105EXAMPLE 3del t a-xgycl odext ri n20083EXAMPLE

46- O al pha- mal t osyl - 200i 20bet a- cycl odext ri nEXAMPLE

52- hydr oxypr opyl - 40212bet a- oycl odext ri nEXAMPLE

6SBE7- bet a- CD30011 S0REFERENCE_3_5EXAMPLE FORMURATTON EXAMPLE 1 SBE/-bet a- CD
(Trade Nadmvefaponswoay dbmtdfcta gl da4uddierg ldgent) ofaand RSRAVELER vat er
for injection, and to this 5 were further added cil ostazol, sodium

bi sul fit el8nkh gemmpn yre dnoklybe fiedideof dujaksidlugyt heo abjeenpHatabns. of each
I ngredient. to the values shown bel ow. The parenteral solution was filtered

t hrough 0788 Bifratkititie peepsrisfd vided breadly inke we categenies: in
al 10 product. This final product

glr\g\?édaggg}cglhgﬁﬁéo?ﬁr:&i ggggf)%gagé%‘g’ekfw1 12%nkhe A¢1d ReTR BAY RRii nary
LI oyt nat, YEB ool g5 STIR0 Lk WphAkRLokY ladfa S0 U
gluconic acid, acetic acid, lactic acid, boric acid, phosphoric
acid, sulfuric acid, tartaric acid, citric acid or the like,
and as the base, there may be mentioned, for example, potassium
hydroxide, calcium hydroxide, sodium hydroxide, magnesium
10 hydroxide, monoethanolamine, diethanolamine, triethanolamine
or the like. As the other pH adjusting agent, there may be
mentioned also an amino&cid 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
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 first in the solvent ment;oned 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




FORMURATI ON EXAMPLE 2 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. T{§s preparation was, 5 simlar to
those in Preparation Exanple 3., also stable for one year at ordinary
tenperature. SBE7-beta-CD 3D0 g/L cilostazol 1 g/L 10 dextran 40 50 g/L
sodiumbi.sulfite 10 g/L nethyl para-oxybenzoate 20 g/ L | NDUSTRI AL

APPLI CABI kinb¥%ni peknskhe aqueous pharmaceutical preparation for parenteral
use of the present invention, the slightly soluble active ingredients such

as cilostazol orhenphheaeauidiic) sylatdopt 28| prafdtat Iiesadijeatednregde nore
soluble in water by the addition of cyclodextrin conmpounds . As the result,
t he aqueoserdljmatinvebyi £iltprsponanisingf ar mpmbraner flilter of héat present
invention is excellent in_the liquid state stability with tinme, and, there
occurs, fSteZidipRtiop ARIGE DTS TRre Myargansnobran dpkoglaver ornkeakt i ve

' di ent .in,th t | -ter h f [ t j.nvention
can orbui dESELTABRE SRR P anRoRe fhef of BRartighal Reer T Tdf SR B i ch hao
to be di s39k¥edaRShY’ EnbRe: sPUEF171L529¥n! B3 UEE1 2AHEPUR g}gaﬁg@fgyéﬁ I

preparation. Furthefnore, t he present PRventTon solves e probl emwhich
cormes frogskle fecis tdhattddiey &hfa&vehenbuzbi@eih@rr@sun&%@r 3biQesonaly can

provi de patients suffering fromacute
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 liquid,
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 pharmacéutical 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




nmyocardi al or cerebral infarctions renedies ready to adm nister and of

i medi ate action. Thus, the preparation of the present invention is really
useful especially for treating patients in the acute phases of their

di seases. 22 Cainms 1. A cilostazol aqueous pharmaceutical preparation
for 5 parenteral use, which conprises cilostazoi or a pharnacol ogically
acceptabl e salt thereof as an active ingredient and a cyclodextrin
conpound. PRWAArsi D syBamhles) ueousrditey NAc dhiei oadipnepanathed.fRs ik
parenteral use as clainmed -in claim1l (_wherein cilostazol or a

phar macol Bgteadstmpaketpewdesaior ghanebés fimdmacyaluidiant s theamsmtmdd ar e
di ssolved, in either water or a solvent containing Water. 3. A cilostazol
aqueous pKAPHRCRER i CaBr BEarmPLe¥edsrfar axamplesr Ahe methodcsuheas i n

scoept abl SYEER T hafL8 B BHeiRaliii<k FRatredp i trune 18Rty -
5 used. Among them, lyophilization is used more preferably.

As 'the aqueous pharmaceutical preparation for parenteral
use of the present ir_lvention, there may be, more specifically,
mentioned intravenous injection, intraarterial injection,
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 intravénously, intraarterially,
intramuscularly, intradermally, subcutaneously,

20 intraspinally or intraperitoneally. Furthermore, the aqueous
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

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,




4. A cilostazol aqueous pharmaceutical preparation for parenteral use as
claimed in claim3 ( wherein it contains 1 to 4000 noles of a cyclodextrin
compound per 1 nole of cilostazol. 5. fycilostazol aqueous pharmaceuti cal
preparation for 20 parenteral use as clainmed in claiml ( wherein the

cycl odextrin conmpound is a sulfoal kyl ether derivative of cyciodextrin. 6. A
cil ostazol aqueous pharnmaceutical preparation for 25 parenteral use as

cl ai med i D-GladinDtol WHGIRICtilohe CYehedexkr i Angdctgahky! ﬁhi}@ioné iBafhe form
of an alkali netal salt thereof . 7. A cilostazol aqueous phar rraceutlcal

prepar at i cralfime ,pderhtranad0 iageasiohqidexttran Jloainyéctivhpiihd Aeid
cyclodextrin sul foal kyl ether derivative is a sul fobutylether-beta-cyclo
dextrin alipgiectional Riager wlution.okaekit ajdeRingexrasobetion oat the
preparathg_zer
5 The dose of the aqueous pharmaceutical preparation for
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 1png to
10 100 mg cilostazol or its pharmacologically acceptable salt per
1 kg body weight.

The aqueous 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 agueous 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




23 parenteral use as clained in claim5 ( wherein the cycl odextrin

sul foal kyl ether is a hepta-substituted sul fobutpl ether-beta cycl odextrins
al kali-nmetal salt. 9. A cilostazol aqugous pharmaceutical preparation for 5
parenteral use as clainmed in claim8 ( wherein the preparation contains

cil ostazol or a pharmacol ogically acceptable salt thereof in a
concentration from0.01 to 20 ng/nL. 10. A cilostazol aqueous

phar maceut 684 ubi & RARAIH o Yha RACIHSIR o¥SE 135 tfalﬂa]ﬁfﬂ tihf@ faifét%/f(;%tg%ext .

wherein the preparation 10 contains from1l to 4000 noles o

conpound &5 detedmwimdd Wy ehledmethodlor Araid i ghObe AEYLRANRCE N uti cal
preparation for parenteral use as clainmed in claim10, wherein the

pr epar at i Chramatagnapky) oticazehlonlatpharhmcshtgratkelly consqitaddteicaal t 15
thereof in a concentration of 0.05 to 5 ng/m and heptasubstituted
sul f obut yf 8@ hebibbtn) cycl ode@¥gledasdinin sal compeundsncettsedt i orwaxfe 100 to

400 m..
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-C-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




12. A cilostazol aqueous pharmaceutical preparation for parenteral use as
claimed in claim 11, wherein the preparation 20 contains, furthernore, at

| east one of dissolution auxiliaries s ected fromdextran and

pol yvi nyi pyrroiidone. 13. Use of a cyclodextrin conpound for increasing the
water solubility of cilostazol or a pharmacol ogically acceptable salt

t hereof . 25—14—=A SyﬁﬁruuiaucllCran{ of —ap—acute—mrocardialor a cerebral
infarcti pn in thei r| @t HREEY C%WEQ%F%Jﬁﬁnpgesr@heoacw@mm;ayed
phar macepiti cal preparation containing cil psyaARdl or pharmseaebagiicy b¥ |
acceptable salt thegreof as clained in anyjof clains 1 tcc&iostazo%4 1%. A
synpton1anellorant of an acute nyocardial {or a cerebral |nfar§t| %’as
claimed [m-ctarmi4—which—conprises—furtperfore—at—teagt—one gg
di ssol ut | BRAMBLE| { gralphawyakate®tmin dextran ah80pol yviinyl pyr3al i dong 5
16. A nefjod To_angiioratre a synmptom i te acute phase
EXAMPLE 2 | beta-cyclodextrin 15 105
EXAMPLE 3 | delta-cyclodextrin 200 83
EXAMPLE 4 | 6-O-alpha-maltosyl- 200 120
beta-cyclgdextrin _
EXAMPLE 5 | 2-hydroxypropyl- 40 212
beta-cyclqdextrin
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




of acute myocardial or a cerebral infarction, which conprises adm nistering
to a patient via vein an aqueous pharmaceutical preparation of cil ostazol
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contains cilostazol or a pharmacologically acceptable salt
thereof in a concentration from 0.01 to 20 mg/mL.

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

15 thereof in 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 as claimed in claim 11, wherein the preparation

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
aqueous pharmaceutical preparation containing cilostazoel or

pharmacologically acceptable salt thereof as claimed in any of

claims 1 to 11.
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furthermore at least one of dissolution auxiliaries selected

from dextran and polyvinylpyrrolidone.
5 16. A method to ameliorate a symptom in the acute phase
of acute myocardial or a cerebral ihfarction, which comprises

administering to a patient via vein an aqueous pharmaceutical

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




