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solid pharmaceutical fornulation, nore parti‘cul arly,*59159*

it relates to a solid pharmaceuti
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exci pi ents when adm nistered. 10 The present inventi 6¥o0002+
al so provides a nethod fIRESEREPHOMg the solid
pharmaceutical fornul ati on. BACKGROUND ART Sol i d
pharmaceutical fornulation conprises usually an active
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accept abl e ex0|p|ents sal d excipients being used in
order to inprove the easiness of admnistration of

the drug and also to inprove the formability of the

f ORGHEICAN FIEED JP- A- 11- 286456) . Hitherto there has

been usually used, starch an exc f or
phar macekits BEsenbySnEPRd ﬁ%tc%foa?éﬁhgd’ aCCUUC
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pharmaceut cause 0
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carrier for granules prepared by extrusion granul ation
t eclense pegpearties apddn eligertibdlitycdfithe ekciientgrwihen edministered.

owing to water- ret t|V|t t hereof, _and thereb
aiTihgameseat IEntioR vitesimgthad for proparing thearolid
gr gy cg{m@&ldfo%\ﬁ? i SI er procedure of the '

granulatron step ‘he ot her hand, starch has
physi cal propert| es that the parti cles thereof are
hard and have round shape in dry state, and hence
WIHACKGRAUNDARR i s used as an excipient for solid

P e A Sharrh AL by SrASRabb sty an active
ingredient in admixture with pharmaceutically acceptable excipients,
said excipients being used in order to improve the easiness of
administration of the drug and also to improve the formability of the
formulation (cf. JP-A-11-286456). Hitherto, there has been usually used
starch as an excipient for solid pharmaceutical formulations. Starch
has advantageously been used as an excipient for pharmaceutical
formulation because of excellent stability and safety and further when it
is used as a carrier for granules prepared by extrusion granulation
technique, it improves plasticity of the granules owing to water-
retentivity thereof, and thereby alleviates the burden onto the screen of
extrusion granulator and gives easier procedure of the granulation step.

On the other hand, starch has physical properties that the
particles thereof are hard and have round shape in dry state, and hence
when usual starch is used as an excipient for solid pharmaceutical

formulation, the formed solid formulation has inferior physical strength.
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2 The less strength of solid pharnmaceutica

formulation is likely to cause breakage failure of

the solid fornmul ati on and hence cause of |ower yield

of- the product and |lower efficiency in packaging step
thereof. Accordingly, it is required to inprove the
physi cal strength of the solid 5 pharmaceutica
formul ati on when usual starch is used as an exci pi ent
for solid pharmaceutical forrful ati on. Mreover, the
solid pharnaceutical fornulation prepared by using
udlined less strehgtis obsoliskphprraaceuticad femnulasionf isdikely to pause

8l e B RSSOl TR0 A ShRT St
t Qﬁ‘tt?la ?)?%(ﬁjﬁélchgaﬂé 1dvidd! e%?hé(iefx%] ﬁggﬁ%%@ng F:gepg ‘g?eerélbn?’ge d
Stﬁﬁc@f’dlhﬁlys titafsql@);uhea toRfRiREVd tIesphpsibECatEn@ASIMthehNd

m xed with water, and by utilizing the properties,
t imhqm'rraogahaal formedatommdten gsualsthich Bdesndl as an excipient
bi nder  in smal | qnunt for preparing a solid
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Furt even when the pasty m xture of t he pre-
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using a pre-gelatinized starch, and there has not yet
beard ketahit iis pecfcsahle&rrmqumar&hpgepm soligl pharmaceutical
formulations..

However, when the pre-gelatinized starch is incorporéted as an
excipient in a large amount into the solid pharmaceutical formulation,
the mixture beéomes pasty when it is subjected to wet-granulation,
which causes difficulty in the preparation of the pharmaceutical
formulation. Further, even when the pasty mixture of the pre-
gelatinized starch and an active medical component is dried, it becomes
undesirably a hard aggregated product, which is difficult to pulverize for

preparing pharmaceutical formulation.

It has never been known to prepare a solid pharmaceutical

~ formulation by a hydrolytic granulation technique using a pre-gelatinized

starch, and there has not yet been established a technique of preparing a
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3 pharmaceutical formulation containing a

pre-gel atinized starch in a ratio of about 10 % by
wei ght or nore and having the desired strength.

DI SCLOSURE OF | NVENTI ON 5 An object of the present

.invention is to solve the above- nentioned problens

involved in the solid pharmaceutical fornulation
containing a pre-gelatinized,starch as an exci pi ent.
In more specifically, an object of the present
invention is to provide a solid harnaceutl

f mhmnsaqeaﬁclﬁlafomgl@s@w%wfnlasfsp@age atinEs ﬁﬁaréﬁldn a ratio
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an excipient. A further object of the present
invention is to provide a nethod for preparing a

S ISCISIRBA@RINVENTIONMUl ation incorporated with a
pre-gel atinized starch as an excipient. As a result of

the pres&ntwobiashehtles Bresent inieniionsisigiselye the apgye1s

b f. t

b AtiGH pietaemR IRaied et Sl BhABRGr iR asion

t Il%ﬁtéiﬁ'xatga $Hbigetdt tt‘g.?@%ﬁ%y leenﬁorln more specifically,

pre-ge ni-zation o e starting

usirabbjetaotihel gresemniviechton is topevidiaa sofid gharmaceutical
(a-starch), the resulting solid pharnmaceuti cal
f dermuiatiomhaeisg iexgtilaptypdiysigal §tr|ee-g§t and fwavingexcellent drug

o Elrse Mropartise g Bamissfd Bf SNUR8 Hrensf i 8re
g%ﬁe %gaﬁ%xc tPr gsmaqerrb\ﬁ}é&'&gh@g%emﬁqn\?&ﬁmrﬂsefa

asis of the above newfin . Thus
prdeide d meehdd €or p‘nepanﬂga solRbpharmbecsutiont fdrintalation

formul ati on cont ai m(ﬂq? re\ﬁg@l atini zed starch

( dneerposptedaitly akiPrﬁ‘— atinized gfaichias ah 8XSIPIRNt ng usual
starch i r ni zed fter for

ctive | BoRdaPaer sl REReE e Fbl FhePiteleh Rhes

AGRRABAKA tha Weﬁra?n hetiR ﬁleatah&@}ﬁ%tm&eh with uspal starch
composi tion, I owed by drying, by which specifi

praagkths mittinee diseﬂjrnﬂﬂaﬁadl addphan riatsesubjeeﬂedctorthestréatment
havi ng excellent properties can be obtai ned w thout

“difentvergclagadaasion of starch by which the starting usual starch is

converted into alpha-starch (a-starch), the resulting solid pharmaceutical
formulation has high physical strength and are excellent in the drug
release properties and also excellent in digestibility of the excipient when
administered. The present invention has been completed on the basis of
the above new-finding. '

Thus, the present invention provides a solid pharmaceutical
formulation containing a pre-gelatinized starch (a-starch) as a binder,
wherein the starting usual starch is pre-gelatinized after formulating
with an active ingredient as well as other pharmaceutically acceptable
carriers into a pharmaceutical composition, followed by drying, by which
specific procedure the desired solid pharmaceutical composition having

excellent properties can be obtained without disadvantageous
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phenonena such as pastiness during the wet granul ation
step or formng a hard aggregated product in the

drying step. The present invention includes the

followi ng features of solid pharmaceutica

formulation. 5 1. A solid pharnmaceutical fornulation

whi ch conprises (a) an active nedical ingredient and

(b) a pre-gelatinized starch,in an anmount of 10 to 90

% by wei ght based on the whof e wei ght of the

formulation. 2. The solid pharmaceutical formulation
apheremepatsuchras pastingssiring e wat geanylation stemyr fasging

AR A bk 1 o0
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step of ‘subjecfing the starting conpositfon to a pre-

gphatmat@aiciohubitidnch. 3. The solid pharnmaceuti cal
formulation as set forth in the 15 above 2, wherein

t he st arlti dgselithphaimaceutinad fermedlationt wichteampiiyes (a) an
further co risgs cryst Iineéﬁc%l,u_lo e anﬂ.is ¢
gRemYA %{FQ&C ygs E‘i’tt_ a RJf _%‘f% stage ﬁP(?d”e?‘I_n&’.‘m“’
Thg 180d & B Hel; ikl Pn SRWVHORNABnES: 8 fobollidkié.

the a to 3, n t g

any one 0O bove o ere e startin

starch i® FHeoddlidspiadrihace2Rical forheulatibh s set forth in the
pharmaceutical fornulation as set forth in any one of

t Abowbdywhich is preparidhy ithe followingfsteps (@fard hanul e or
a powder, 6. The solid pharmaceutical faormyl atjon, as.
set f or 3 $1eR THRINE 98 SCHES MRUEA ingrsdient iR SFating
t i.n A tion. 25 7.
THSuBE RN 8 pRiRR o Sartife BARPosIRR IR 07, 20T
any one (jjo4 stdpfofodiiécting thebstarbifig @bmpoBRiALtd & pre-
nmedi cal ingredient 1s a nedicanent hardly soluble in
weeletinizgationhef stardhd phar maceutical fornul ation as set

;8{ It Cei 3i oepq i qiﬁr&%qeﬁ?ﬁc\égftzlr;ﬁlﬁaabn%esre% ifgrtflhlrei the
above 2, wherein the starting composition prepared in the step (i) further
comprises crystalline cellulose and is granulated by an extrusion
granulation technique.
| 4. The solid pharmaceutical formulation as set forth in any one
of the above 1 to 3, wherein the starting starch is a corn starch.

5. The solid pharmaceutical formulation as set forth in any one
of the above 1 to 4, which is in the form of a granule or a powder.

6. The solid pharmaceutical formulation as set forth in any one
of the above 1 to 5, which is in the form of a sustained release
preparation.

7. The solid pharmaceutical formulation as set forth in any one
of the above 1 to 6, wherein the active medical ingredient is a
medicament hardly soluble in water.

8. The solid pharmaceutical formulation as set forth in any one

of the above 1 to 7, wherein the active medical ingredient is a
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5 nedicanment classified into Cass Il in

Bi opharmaceutics O assification System 9. The solid
pharmaceutical fornulation as set forth in any one of
the above 1 to 8, wherein the active nedical

ingredient is cilostazol. 5 10. A solid pharnmaceuti cal
formulation, which is prepared by the follow ng steps
(i) and (ii): (i) a step of mxing an active nedi cal
ingredient and a starting usual starch to prepare a
starting conposition, and (ii) a step of subjecting

t hae8icabddnt ¢ 1L0MMRASInt S €adsOll #n Pisph kS &@hRlds'taaditieation
of starch. 11. The solid pharnmaceutical fornulation as
sédystemt h in the. above 10, which contains a

pre-gel atinized starch in an anmount_of 10 to 90 % by
wei ght b3selb®Fokith phapppecyiica) fermulation 2 el foath isnany one

Por FUS0L 1o SUABEEHH EBlu IR 1 A0 ARAR T QB

above’l erein

conposi t {On RIs8RARArifackifcatiBAmUldtiod, Whideris prgpared by
conprises crystalline cellulose and is granul ated by
arthexollegingrstegs Ghahafiijon techni que. .13. The solid
pharmaceutical forpulation as set. forth in any . one Q

f
t he abovid a8tePPipiXingapaAchive Raedical ngrglienhatd 4 agting
. Sql | A i cal
F vt sFOEH 1o et o SRR LR RINOTEAN, “Zhove 10 10

13, whi cffi) aSstép of bebjeetiAl the atadtiagldon 96siBoR WEHre-

15. The solid pharmaceutical .formulation as set forth
i rgedatynizatien of stazehabove 10 to 14, which is in the

f orm of S tairlgg el ease . preparation. 25 16. The
sol 1o phb i erhphREPRcrHid P getlectort o5 et rthust the
OngoRk 107 %z}ﬁ@t?\éﬁné‘aqxaé 9 férﬁe““%.‘f"%{f@ sEJ}%hQﬁtd:Y EmBad &2110 to
ingredient 1s a nmedicane ardly soluble 1n water.
100 ¥y seight hasad macthet whele Wweighubftheoforasilagdén.f ort h
in any one of the above 10 to 16, wherein the active
nedi cal 1hgrEes aplid phagmaceutical formulation as set forth in the
above 10 or 11, wherein the starting composition prepared in the step (i)
further comprises crystalline cellulose and is granulated by an extrusion
granulation technique.
-13. The solid pharmaceutical formulation as set forth in any
one of the above 10 to 12, wherein the starting starch is a corn starch.
14. The solid pharmaceutical formulation as set forth in any
one of thé above 10 to 13, which is in the form of a granule or a powder.
15. The solid pharmaceutical formulation as set forth in any .
one of the above 10 to 14, which is in the form of a sustained release
preparation.
16. The solid pharmaceutical formulation as set forth in any
one of the above 10 to 15, wherein the active medical ingredient is a
medicament hardly soluble in water.

17. The solid pharmaceutical formulation as set forth in any

one of the above 10 to 16, wherein the active medical ingredient is a
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6 nedicanent classified into Cass Il in

Bi opharmaceutics Cassification System 18. The solid
pharmaceutical fornulation as set forth in any one of
the above 10 to 17, wherein the active nedica
ingredient is 5 cilostazol. The present invention
further includes the followng features as a nethod
for preparing a solid pharnageutical formul ati on. 19.
A nmethod for preparing a solrd pharmaceuti cal
formul ati on which conprises the follow ng steps_é&)_
amgedicanent olagpified intaeplass IhinkBinphanmaceuties fbagsigation
igg{edient and a starting usual starch to prepare a
st3PtMy conposition, and (ii) a step of subjecting

the stargd n 0 | ] - At ini j Of
starch. Db, ReEE b el Rl ki ELah &Y SR bR g any
Wainelbffthe bheve 1030 ATTRVHesE theHdtivednédienl fngrédieaf fser
the step (ii). 21. The method as set forth in the

aldostaz8l. or 20, wherein the starting conposition
prepared in the step &i) is prepared by m xing an

act i ve nefi REaseRhiyventighfurtherdnepdes M foligyung features as
cry [ 1] e ' bs nul ati on
b)‘?l 121% ﬁ}aofit {68 8 :‘rgééllgﬂ’rlg %uﬁogg ﬂ)oh n eaic%ﬁjlugéléﬁgg%ﬁ%g&&rh e

net hod agy Sed niedhbdd forprepiriag@ Slid PRashaYa1 &l ferrddlation

wherein the solid pharmaceutical formul ati on contains
a wirich getrgiriseiszbd foliawaingstéps @namxh(ii)nt of 10 to 90 %
by wei ght based on the whol e weight of the .

f or mul atll) ghstep®f mixingap ﬁsHV%gl%fg%alfles&eﬁhw anf astartie

t he Vi rej starting starch is
aucsélggggﬂ?gﬁgﬂ%%é&eﬁégﬁﬁggg(é@gggg n’f%ra{th in any one
of the ghpyatdPot SutdctingiRy @aﬁt&@@oﬁ?idsﬁion to a pre-

phar maceutical formulation is in the formof a granule

ogektimization oPBardthe net hod as set forth in any one of

h 1 24
the abovg, 19 mathod as set forth in the above 19, which further

comprises a drying step (iii) after the step (ii).

21. The method as set forth in the above 19 or 20, wherein the
starting composition prepared in the step (i) is prepared by mixing an
active medical ingredient, a usual starch and a crystalline cellulose and
is subjected to granulation by an extrusion granulation technique.

22. The method as set forth in any one of the above 19 to 21,
wherein the solid pharmaceutical formulation contains a pre-gelatinized
starch in an amount of 10 to 90 % by weight based on the whole weight
of the formulation.

23. The method as set forth in any one of the above 19 to 22,
wherein the starting starch is a corn starch.

24. The method as set forth in any one of the above 19 to 23,
wherein the solid pharmaceutical formulation is in the form of a granule
or a powder.

25. The method as set forth in any one of the above 19 to 24,
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7 wherein the solid pharnmaceutical forrmulation is in
the formof a sustained release preparation. 26. The
net hod as set forth in any one of the above 19 to 25,
wherein the active nedical ingredient is a nmedi cament
hardly soluble in 5 water. 27. The nethod as set
forth in any one of the above 19 to 26, wherein the
active nedical ingredient is_a nmedicament classified
into Cass Il in Bi opharmacgutics Cl assification
System 28. The nethod as set forth in any one of the
abthegeihdhesolid, pharmagesiticahfariailation ye imtlé farim of a
ingredient is cilostazol. BRI EF DESCRI PTI ON OF DRAW NG
Fﬁt}?tain‘?cgrﬁe@?eaﬁﬁwpgﬁ&??rg di ssol ution characteristics

£ . : . .
3 and. 120 nd PEAREHIRE Y SEC Bl Bf B4y ShAtInE aboté 1R,
NMRAewéiact hehdtvB ehédieal ingredieflt is?a hfedicathaphhafdlyisatuble in

change of average blood |level of <cilostazol with tine
awater.t he solid pharmaceutical fornulations (in

Exanple 3, Exanple 3 (Fed.) and Reference Exanples 3
and 1|3) i dfhe mgthareas seleleriminEgpe ongithe abeye 49 to 26,
Ex 4 F ' . .
ot eRr Gy Detdls W AREPA et dfnt [ Sredifhellt bR MiRd inso

[

C ORAETT $h maﬁﬁ@gﬁaé&ﬂ% ¢crssitication Hyseghazol with tine

as to the solid pharmaceutical formilations (in

Exanpl e 283 4ttt iReflerdeas seHoatipireang dnard the abake A9 teeld7,
measured in Experinment 5. 25 BEST MODE FOR CARRYI NG
owhereip thowaative aredigal Bgrediephis silastadalcal fornul ati on

and the nmethod for preparing thereof are described in
detail below. Solid pharmaceutical fornulation . - '

BRIEF DESCRIPTION OF DRAWING

Fig. 1 is a graph showing dissolution characteristics of the solid
pharmaceutical formulations {in Examples 3 and 14 and Reference
Example 4) which was measured in Experiment 2.

Fig. 2 is a graph showing change of average blood level of
cilostazol with time as to the solid pharmaceutical formulations (in
Example 3, Example 3 (Fed.) and Reference Examples 3 and 13) which
was measured in Experiment 4, said Example 3 (Fed) meaning that the
test drug was administered after feeding.

Fig. 3 is a graph showing change of average blood level of
cilostazol with time as to the solid pharmaceutical formulations (in
Example 23 and Reference Examples 23 and 13) which was measured in

Experiment 5.

.BES’I‘ MODE FOR CARRYING OUT THE INVENTION
The solid pharmaceutical formulation and the method for
preparing thereof are described in detail below.

Solid pharmaceutical formulation
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8 The solid pharmaceutical fornulation of the present

i nvention conprises (a) an active nedical ingredient
and (b) a pre-gelatinized starch. The solid
pharmaceutical fornulation of the present invention 5
contains usually 10 to 90 % by wei ght, preferably 20
to 80 % bywei ght, nore preferably 30 to 70 % by

.wei ght, of the pre-gelatini %ed starch (a- starch)
based on the whol e weight of "the formul ati on. By

i ncorporating the pre-gelatinized starch in such a
range of Therdelift pharracyitical foymanlistien alithe Presanhinyention
of the.present ipnvention.has the desjred 10 .
crrareniess @] e achig medicaliferedicntiand (A Rikagslatinized e
fagpdipt i on and the desired effective and sustained
rel ease of the active ingredient wwthin the digestive
tract Wrete 86lid phairaaesliticll dorshalationgpfthampebsdmt iheention
used is not limted but includes any conventional
steantaios wuEllydd woP® %s bametightupeeferahln2dnto §ofabyweight,

Suapenbreffiaely 3850 BB hduavrRng < chg pecreEieet Riarch (o
St AL L Dalld bR the %&@We@ £ thio g’ﬁ'&@&orating

ulRioh. S
These jt arches are pre-gerati ni zed&éurl- ng t

priaegretde®itirdbed brarsiolin duch @ mingatof amowdy, the wbid ! y in
the form of a pharmaceutical conposition mxing wth
t imharmaoceyticaplocntivdatioranfithst presephinventienthasathe desired

st ErishosPuthas e SR SIADSTERER ot armylaion and the
PR Uel End RSElin R BIRRE ot A B h Bttt Pltnin the

stagedtiveayadtavhdrea@ntnidbéredy pre-gel atinized. The
pre-gel atinized starch in this description neans a

product Tin¢ startisgsharcpaetle weadhisetdimited dyddackusles any

Ry nestat b St s berh Syt guSion) HOUSE Rren,

Prefe 2 W i SNEs i i
ri-eoapch. RaSadl S, SERIRRUARTE PiEnnay be uped in g
stsingle kind ¢f thdserdetHét i et biMein ofStwar 6more starches.

Particularly preferred pre-gelatinized starch is a

prkhayel staichies @ge pre-gelatinized during the preparation of the solid
formulation, particularly in the form of a pharmaceutical composition
mixing with the active ingredient and other pharmaceutical carriers.
Thus, theé solid pharmaceutical composition of the present invention
contains a pre-gelatinized starch obtained by pre-gelatinizing the above
conventional starches. The pre-gelatinized starch may be the one partly
pre-gelatinized. The pre-gelatinized starch in this description means a
product which become pasty when water is added thereto (cf. Japanese
Pharmaceutical Excipients, issued by YAKUJI NIPPO, LTD., Aug. 8, 2003,
pp. 90-91) '

Preferred pre-gelatinized starches are a pre-gelatinized corn

starch, a pre-gelatinized potato starch, and a pre-gelatinized wheat

starch. Particularly preferred pre-gelatinized starch is a pre-gelatinized
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9 corn starch, because the conventional corn starch

has a uniformparticle size of 10 to 30 m and hence

is easily processed into the desired formulations and
hence the pre-gel atinized product thereof is easily

handl ed, and further because it has | ower

noi st ure-absorption 5 characteristics in conparison

with other starches. The active nedical ingredient to

be incorporated into the sol i% phar maceuti ca
formul ati on of the present invention may be any ki nds
ofconm@ar@hnbnms«:ather@naﬂynpnalrmesxarc&ahaaetuqumepartlcle

oS e SR BB S5 bt Tl
"‘%ﬁﬁugﬂo‘ﬁ@'aﬁqdﬁgﬁ $§§€1‘H}}'e %rB&uEﬂ"&e’i‘?&F i 3461 S
are nedi canents to porated i n varl

phﬁﬂm&ﬁtﬂﬂcﬁﬁin@ﬂ%a@tsb @nnas $a1edT mmswmhsscfr@non
respiratory organs, agents for digestive organs,

c shdrasterstitsin agepasi,soag'éﬂt otiesrstaraliesal ner vous
L
pIp taﬂneéceﬁgg&%ﬁ%xh?ﬁlérpgf %let eﬁfc%en?%e herﬁgir %eaagl itrds of

am ns, “or Icanen
h@ﬁéamamh% havingtdry ph@eghs@Rtas activiticsak faf a§ @ﬁé}edan be
nmedi canents are cIaSS|f|ed|nto Class 1l (H gh

Pedmeialsteradyorallyw Theylmdyi by water-salaablemedicaments\ay hardly
Fh%ié?‘a%@%%%gé%%m@di Eies ph i mso EBpH A

oo REAERl Ve BB R 1 VBrb LY SRl ReR B cArg ions
(IstichlsSagedes §6r féspRBtorylorBaNs Eenss Rﬁ*&hégst% d Bﬁ%ed

to as "Bi opharnmaceutics assification st ent
t bardigvasoulameagentsohgite fopckrgaalararyous sesteny, ageatefor

BB A S SRR P St e

}Mﬁg&t’j ﬁ) 8H=:'t %gglr'rgéﬁo Irlgg taogtsiag_ﬁ rbg%?%ﬁ%%@n?sx '%tgh{ms, or

agitFfieftser q&efeﬂf&i fiedicoai@its areMard ward-salwsle or in

conbi nation of two or nore kinds of the nedi canments.
medicaments. Further preferred medicaments are classified into Class
II (High Permeability, Law Solubility) in "Waiver of in Vivo Bioavailabﬁity
and Bioequivalents Studies for Immediate Release Solids Dosage Forms
Containing Certain Active Moieties/Active Ingredients Based on
Biopharmaceutics Classification System (FDA Guidance)" {(in this
description, it may occasionally be referred to as "Biopharmaceutics
Classification System"). When the hardly water-soluble medicaments
are formulated into a sustained release preparation, it can release the
active medicament gradually and effectively within the digestive organs,
and hence can exhibit the desired pharmaceutical activities when
administered.

The medicaments may be used alone or in combination of two or

more kinds of the medicaments.
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10 Specific exanples of the nedicanents to be

i ncorporated into the solid pharmaceutical fornulation
of the present invention are teophylline,

grepafl oxacin, carteolol, procaterol, rebam pide,

aripi prazole, cilostazol, acetam nophen, nifedipine,
ket opr ophen, naproxen, diclofenac, 5 itraconazol e,

pi roxi cam phenytoin, or verapam|. Anong them
preferred exanpl es are cil ostl@zol, ket oprophen,

napr oxen, diclofenac, itraconazole, piroxicam

phenyt oi 8pedfié ex%gmﬂ the 3h€HiFRMEN R &f BE irfhrpOffted $nto the
ci | ost azoF. These nedi canents are particularly useful

wheniid pleyrmarem ticat fartratledon of the pstsenhdnvardieasgee teophylline,

preparation. 10 The nedi carrents may. be i ncor porated
i rﬂrépﬁﬂ@‘%%‘ll»l eartqaiely RERCALRIOL AF DRBYNIF aRTIBIPT AFO g nCiloStazol,

th
@ Rty SR oo fRbrdE Hap R bR,
ofmtal&@na@éle e;sv&@xl&&mb BhEAPRIE br RSpSAiIONAniiHg n ) be
for exanple, in the range of about 0.01 to O%by

vvep@lfﬁrrecb exdraphdsl are @ildstazols (ke%myphem gmmproxsnndxc@fcnac,
preferably 1 to 50 % by weig based qon the wh
mel.twnweumommlg ﬁf‘?%ﬁou} r?éldcm:ﬁa%w &nd mpee Qs?freafed

éTPsctﬁfé%lca%%L f’lq{e@élrﬁéd 85]1:1'1 M uéé}%{cfu%g useful Wl’h n they

|ncorpora y an“ap proprla I ous ot

adgliet fomBa1446E in aSsustXielefireltase phépdation. pH adj ust ors,
di si ntegrators, absorption pronoters, 20 |lubricants,
col or ant he mmmenmmrb@sncmram intx ghe goliess

t crasdhameltal i iiaten & %ﬁgpnrg'éﬁéﬁceaﬂwadd' Pl hich Fiay vary
L‘Z‘i&ﬁeﬁ?‘h"% 5 Sh it 844 ol uF OREme vt QERANAAR ages
( eofghe\mtxents t4 hamiateds iamyd so exy;blp)t m215r lmqlfwrgplmmehe

sol ution, aqueous starch sol ution, ueous gel atin
s J1aBEE ab@at B e Vb BEMEiBRs @refera 1y 0.1 t3 50% by weight,

e e

hy»dé@ﬁtﬁﬂff@ﬁ&'coﬁﬁids}tl&ﬁe pol yvi nyl pyrrol i done,
pol yvinyl al cohol, gelatin, dextrin, pullulan); pH

adj ust or ¥h¢ solid p(tnarmacetanczd foontitationamiaydrder teodi um

cl 1tnrc(z;11t‘peora’csccgld‘rl);'J analptprrg[tngate mount of various other additives such as
excipients, binders, pH adjustors, disintegrators, absorption promoters,
lubricants, colorants, flavors, perfumes, and the like, unless they give
any adverse affect.

These additives are, for example, excipients (e.g. lactose, white

sugar, mannitol, sodium chloride, glucose, calcium carbonate, kaolin,
crystalline cellulose, silicates); binders (e.g. water, ethanol, simple syrup,

aqueous glucose solution, aqueous starch solution, aqueous gelatine

solution, carboxymethylcellulose, carboxymethylcellulose sodium, shellac,

.methyl cellulose, hydroxypropyl methylcellulose, hydroxypropyl cellulose,
polyvinylpyrrolidone, polyvinyl alcohol, gelatin, dextrin, pullulan); pH

adjustors (e.g. citric acid, citric anhydride, sodium citrate, sodium citrate
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11 di hydrate, anhydrous di sodi um hydrogenphosphat e,
anhydrous sodi um di hydrogenphosphate, sodi um

hydr ogenphosphat e, sodi um di hydrogen phosphate);

di sintegrators (e.g. carnellose calcium |ow
substituted hydroxypropyl cellul ose, carnell ose,
crosscarnel |l ose sodium 5 carboxynethyl starch sodi um
crosspovi done); plasticizers (e.g. polysorbate 80);
absorption pronoters (e.g. qudternary amoni um bases,
sodium |l auryl sul fate); lubricants (e.g. purified talc,

st gL ArSS,; aRR)dRLRMiSaau Mﬁ@ﬂoaeﬁﬁhb@;bl%?tb %By&%h%ssodlum

sucrose fatty acid esters) orants (e.g. Yyel
i rdihydxogdaphpephate, sodinns hydmgcnpﬁe splsateq aodixinag d;h}(cB‘ogen
10 carotene, titanium oxide, food cal ors such as food

bl RleosRilate); diipiseratert Rymellose salcium oW sebatitsrted

ascor b id, t k
onSieo ISR SRR o AR SHE
s%dl%omﬁem %@ﬁﬂcﬁaﬁodﬁmwf@%peﬂdeﬁe)t I@@aﬁr@e@aqe &
inventi'on rmay be fornul ated I'n any type of soli
f opolys@batn80) wbisogstidn pemotes(sg. qllﬁtepnamemmomum bases,
granul es, tablets, or the |jke. The soli

pelaurgishlipts) nibsicrBts 8. tm@ftﬁﬂe’éaé‘i?ts‘i?%?ﬁn on
A BB S R IR

prwlefdxﬂg ] eﬁel@hﬁr@ﬁ %&iﬂ@%e%wﬂﬂﬂﬂ@ééi}uléﬂd@fs&qm&qde, B-

formin granules, it is preferable to incorporate 20
creagptdie, hidamiainh okisiee faoat eolotsesdt &8 fqsidablvedéai 1, cipper

for | ati C t|n crystalline cellul ose,

| el riooferiah SRR - car He dtid, AT Efmacha,
h%&ﬁ e I n

spher| ca%[hlgﬁﬁg g?b%g ecﬁ:ggpl hguﬁ?\ivﬁgge;cf%%?.;ngl at ed

by ext r ushesolid phakmiacenticdldoimutitinn Getiedaesenhinvention

conposition is forned into spherical shape, it is 25
ead®pyihs f@a@véé@éduma@yﬁpg of salid fqm@a&pgé siehat eepawders,

that the s t} Ian tivel g
conierSr B b B o . B8 sy iart ik pBPal e
' nfo?ﬂn.@é.'@éﬁ%f e Erc‘é@ngglvéﬁﬁﬁn"iﬁ %mnthé’f 8é %&@uk&té‘@m H‘i’e
80 % by weight, nore preferably 20 to 70 % by wei ght
bafeenh affcoaloeal pmmioes weicgpsules. t Amoplgahese farmations,
fornul ati on.

preferred ones are granules or powders.

In order to form in granules, it is preferable to incorporate
crystalline cellulose into the solid pharmaceutical formulation. By
incorporating crystalline cellulose, the composition can easily be formed
in spherical shapes by conventional technique for regulating spherical
shape, and hence, it is easily granulated by extrusion granulation
technique. Besides, the composition is formed into spherical shape, it is
easy to package into capsules. It is also advantageous that the
spherical composition can effectively be coated. The crystalline cellulose
may be incorporated in an amount of 5 to 90 % by weight, preferably 10
to 80 % by weight, more preferably 20 to 70 % by weight, based on the

whole weight of the pharmaceutical formulation.
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12 The solid pharmaceutical fornulation of the

present invention can release the active nedica
ingredient gradually within the digestive tract. In
addi tion, the pharnmaceutical fornulation is digested
with anylase and thereby deconposed in the snal
intestine, by which the 5 nedical ingredient contained
in the central area of the preparation can be
sufficiently rel eased by reaéﬁing to the | ower passage
of the digestive tract. Thus, according to the

present The seld pharmpeeyical Jetraulationeef thetpresent invention

SR S R R RIS LR B T
t Q?aﬁ?' b aﬁﬁﬁfoﬁ‘ia%ﬁé‘@h%?inal@uﬁ@aﬁ%hﬂhl@bxﬁ%‘ digfeét%?x BehD
of 1 the active

e sustalned refease properties o

| rgnpdse ahdahdrebysdedonepdyedahithe GindlEltasen® by Waich the

medi cal ingredient with high efficiency within the
dirgedicalimgredient containegs in the capitial grhaofrtise prépagiation can
fg{ermlf?tj on of the_present, i nvgtplti on can elimnate_the,
ddestuiligiently released Dy rearhingdqdhglower paysageof the digestive

r r aky ' ' f 15 di V]
S rtg%ﬁal ?98|gh&?%gd]gl:@gﬂégﬁe3)e&9§gc ?‘ ?kx?ﬁ%&atgfel Ke _grég%ﬁc{g?g
| RgaRH hcdrporiRtdhyo theésslid/pHagHhcAltid=0 W fmARtionCin the
the digestive tract (i.e. after passing intestine)

haatings msstianed hereihbefqos cund thegeby) thdi splistt plvarnidedudical
necessar for disgso)ving the ingredi ent and hence .the |

p %ralawgaqyoalnsatgsﬁ@fiwé# of tﬁ%ﬁuéﬁwnqg%geq%ﬁfypwneﬁ%@ﬁ of the active
< L i ent . . i . . .

b R GRS L E
phaghreaRiéncakithel the digeStiveofrathie THRS @R sold §HdrRaceutical
can be prepared by subjecting a conposition conprising
aforpulation efdiiequesenignuentéon can¢liminstaathesdefechofathea

bi nder and .optiaonally, other 25 conventional  carri.ers
(eogven el Bisiaifgd chiepoe prentplion (BREOYEIELI A AEHER of

Y . . , calats _ _

ke e BREgRAl)  AIVAIRERI LGR 0L oA ghEten i

StreRdBf digbolved 080 aB Ldvi-atepdTe @F €1aé digesfiee tividt (i) ifer passing

starting usual starch and optionally other

c antestinephavingdess amouot pf egueausliquid (digestive fluid) necessary
for dissolving the ingredient and hence the preparation is excreted out of
the body without sufficiently dissolving and releasing the active

ingredient.

Method for preparation

The solid pharmaceutical formulation of the present invention
can be prepared by subjecting a composition comprising an active
medical ingredient and a usual starch as a binder and optionally other
conventional carriers (e.g. the starting composition) to pre-gelatinization.
That is, the solid pharmaceutical formulation can be prepared by the
following steps (i) and (ii): '

(i) a step of mixing an active medical ingredient and a starting

usual starch and optionally other conventional carrier to prepare a
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13 starting conposition, and (ii) a step of

subj ecting the starting conposition to a pre-

gel atini zati on of starch. The conponents contained in
the starting conposition prepared 5 in the step (i)

are remained as they stand in the final solid pharna-

ceutical formulation except the starch which is

pre-gel atinized to be converted into a-starch in the
step (ii). Accordingly, in tf step (i), the active
nmedi cal ingredient, the starch to be pre-gelatinized,
arstartitiecompesitionaéndonponent s (various carriers) nmay *
be incorporated for preparing 10 the startin

conposi t libA SteP PhIYSAENE Ak Atating COMpAsition fha orenal
s%%&mi?mémgﬁ%éﬁal formul ati on. The starting
ion co

c 0Si ntarns preferably water in addition to.

t he abovendresrhpenetscComanRatia - théeamaigforippsitidh grépared
the starting conpositionis not limted to specific

r dnghe shep (ij areususdihgd 28 they 8tarid iny thieSfimedi sphid, pharma-
preferably 40 to 80 % by weight, nore preferably 40 to
7ceentisel fopaudation pxeeny téﬁ staysh\ikbich ig@reigelagnizgehto be

- P SORRTRAreBdn 4% o108 i "e G sl e
CaptRethédcASnp ARG, k¢ QtdrbR td @2 fiethel HifBedNthd other
further can be subjeéected to the subsequent

-proptiyelad comppatnisn(vations ebfriats) umyybe RCofheras¢dhfdri prgparing

conposition may be any types of solid conpositions, i
sUbE siartingeomponitien in shogame argpunts asthasgyndhe fingd golid
sq,on. The..s e f..the starting conposition can be
e B IO el g subj ected. o the

pr e- gel aphds@@ihg RohdpdsitforSésitaind preférab®f Wakdtein addition to
desired solid pharmaceutical fornulation  containing

t the mbevemhattionicdecbrspanaits( aThe wateracaritpntin bhe harting
same shape. , Accordingly, the starting conposjtion i

pr@rRROBNIn fopotelimited (fASPecife rABBF N IS U AL 8Rgs by
et PPk LT T b bast i, BREE R Cedalaq R % o
| Rk Qghf)Dase@onlthe wmersnéigxmtthbidﬁahﬁ% &thpbsitioRy B
prepared by a conventiona
incorporating water in such a range as rnentioned above, the starting
composition can easily be formed into the desired forms and further can
be subjected to the subsequent pre-gelatinization step effectively.

The starting composition may be any types of solid compositions,
such as fine powders, powders, granules, tablets, and so on. The shape
of the starting composition can be maintained even after being subjected
to the pre-gelatinization in the step (ii) to form the desired solid
pharmaceutical formulation containing the pre-gelatinized starch (a-
starch) with the same shape. Accordingly, the starting composition is
preferably formed in the same formulation form as the final product
suitable for the desired drug.

The method for formulation of the starting composition into the

desired forms is not limited but it may be prepared by a conventional
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14 nmethod. When the solid pharmaceutical formulation
isinthe formof the granules, it is preferable to
i ncorporate crystalline cellulose into the starting
conposition and to granul ate the conposition by
extrusion granulation technique in the step (i). 5
The starting conposition thus obtained is subjected to
the next step (ii), wherein the usual starch is
pre-gel atinized so as to be Lbnverted into a-starch.
The pre-gel atinization my be carried out by a
coreteed.i oWdienrtbetsodidipfraramneeuticahigrmsilation isincthd form of
when t he, star sitio

B Grarsisgabis SHTBHfs W@&OF_LR?%%%S&\IE‘%C ERHRRn S the

|
R g Y e A A e S
hgﬁnm&nbm@émqne ih @he s@pA@p! e, heating with steam
dry heating with hot air, high frequency induction

heat i ng Thiesstaiting edmpositiondhasebtaingdtinsubjécsed T the next
heatln,q tenperature may vary according.to the heatin

nteRdlh pERETED e UpNgl THralols pre-FelpaRiZed Soms g BrgRavetted
pfnqg“?f @Br O'I‘%Qp %glatfﬂh D)%alln' ?g) téﬁ?x H@gxet twe% ting

appropri a erm ne acco
”E&Ekﬁatm{)r@l BeStEOA foS&drveping %shﬁ?s@ﬁ‘&h iPRSh-GesrchWh gor
the starting conposition does not contain water, the
sesarnphey wiempte staoting sompeﬁémbttqptalmj watesdstmentioned

SRDE B SRR APTERROLR o7 SHORAEE IhPat A gt T Hedieat
S{r%g O Cﬁﬁ%eeﬁaelg{ d"@ﬂt l(g}' %Hf chtl%rftfbd h%gﬁ%gé§géjtrﬁé?{tofor

I'ng C I'ons are he sa

nefamg&e theabay Svit Y8 ehinh N@rySth éitin g@ith AaQsttHigA frequency
contarns crystalline cellulose and is in the form of
giraludtion peatfrg, émammmhmmweg eadubgtliken The heating

techm gﬁv%négd}lagg 5;4%?9 g_aqve uni f%ﬁ%dgﬁiﬁﬁsuﬂgm
Sﬁ%\%?ﬂr% e &)Ci | oriqhavf“!ﬂrrﬁ81 g°sp d $8619; Tﬁ/g‘ﬁé‘?u%%ﬁme may

conmposi erical ‘sha
f hpprdprRitee déreimexdd atdordif ﬂo&h%&tﬂa@ﬁigexﬁehﬁs tbiyea person
heating with m crowave, the parts having convex
sekilladéndhe afrt.r st heated and the noisture is distilled
of f

Besides, when the starting composition does not contain water,
the starting compoéition is preferably subjected to heating with steam,
for example, by spraying water onto the starting composition and then
treating with a steam microwave, by which the starch is converted into a-
starch. The heating conditions are the same as mentioned above.

When the starting composition contains crystalline cellulose and
is in the form of granules prepared with extrusion granulation technique,
the granules have uniform spherical shape (high degree of spherical
shape}, and hence, are suitably subjected to microwave heating. When
the starting composition having spherical shape of not flat (concavo-
convex) surface is subjected to the heating with microwave, the parts

having convex surface are first heated and the moisture is distilled off
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15 fromthe surface, and thereby the
pre-gelatinization is done with less efficiency. On
the other hand, when the starting conposition having
spherical shape in high degree is subjected to heating
with mcrowave, the starting conposition is heated
first frominner part and hence the 5 surface keeps:
the noisture with | ess evaporation during the heating
treatnment, and thereby, the b?e-gelatinization can
effectively be done. Besides, the pre-gelatinization
minonaltso sbefadarendotherely Ergyprd-gelatingationingdonerwigh less
starting conmpqgsition_ is subjected,tqg.the pre-, . .
g&fhgiennyz aQrptheoptherR @%@awﬂ% StpTing Fofppsition having

Cc i . . . .
SRR gk dn SR el BHARS o LA s crowave
r eRelstdrfig gRBAIPTREEH ishéatt@rt BbiOreh Part and hence the
pre-gelatinized contains noisture and hence is
pisatfacelikeyps tig poistdre witdy keisagvaporatigorduning ¢heheatinge
noi sture. The drying.is carried out by a conv%n%o al
méraasaent,cind thearBY dheRreigedpinigation 5Zla CHEREVEH ne

o RS HiepitietBibRantitmay s E0G: by Hedk it ol8m.
the forng o thhthReReeMdiGeh i Shbjecald thansket he

drying tenperature, and so on by a person skilled in

t lgelaairiizatioreofstblei slaphacoretaimed inathef comnpésitipo o @livet the
present invention may be the preparation obtained E%\"
t desipd fernglation Gontaining pro-gelatinFedoHarch@-piArehk ¢

Pt o Rirplac AR RARIGL AL PR BLREiAN (difafie
Pﬁﬁ&@flﬁ‘e! A L& i@%ﬂe%\‘ab?@itﬁéétkﬂ o ld#pingahi ghder to remove

ornmul ation obtained by the pre-gelatinization to a
f the meoistyreocEbe dngingtie gahyediayt by aeamvestianahsetbed, for

whi ch L1y, d, f : [ h ti o
F GRAERR hESornd oh EXUHTOT Bha SRERTRECRbE (D
DeRERRK R ARART 4R g Rl oA il iy
t debehainghis tefornis 6T el jithrafidettieaor@ilafion amkdathieon
or a further processed product is subjected to

c elyimpgtetmpegarepand sbavh Py acherson skilledharthetdrg sol i d

pharmaceutical fornulation_qr a further processed .
The solid pharmaceutical formulation of the present invention

may be the preparation obtained by the above steps (i) and (ii) and
thionally further drying step, i.e. the preparation obtained by the pre-
gelatinization, or alternatively it may be a preparation obtained by
subjecting the solid formulation obtained by the pre-gelatinization to a
further processing step by any conventional methods which are usually
used for preparing pharmaceutical formulations.

For example, the granules obtained by pre-gelatinization are
subjected to tableting to give a solid pharmaceutical formulation in the
form of tablets. Besides, the solid pharmaceutical formulation or a
further processed product is subjected to coating to give a coated product.

Further, the solid pharmaceutical formulation or a further processed
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16 product is packed into capsules to give the
desired solid pharmaceutical formulation in the form
of capsul es. EFFECTS OF I NVENTION 5 The solid

phar maceutical fornulation of the present invention
has hi gh physical strength and can easily be obtained
ina high yield wth |ess break or deconposition
during the preparation steps. _Besides, the solid

phar maceuti cal fornmulation ofibt he present invention
has excellent characteristics of releasing efficiently
wiprhfinct isepacked dn pecansude otoggive the desisads selidpiarmpeeigtécal
pro er%%fs an ence .can exhibit the desired

pﬂaffﬂﬁ oBgirctie 19En;fCRPELeR/hen administered, while it
has hi gh physical strength. Mreover, the solid

phar maceutical formulation of the present invention.
CEHAEFEQES OINWEREKIDW ent a pre-gel atinized starch
(a-starch) 15 which is deconposed by an anylase within
t he di gebhd salid phatmacai tinah femulatior ef ithe presemt invention
digestibility. Furthernore, the_present, inventjon

pes gl Rhyisiqahstrengih apd £an casty ke obtgineddnsphiel yield

p ical f j [ i ent
DGR R o SSEQMRON BN FETE LS BrReRlpn SRS 4Ty
been 20 p&didéd)eHe RYlid F%@Bﬁﬁ&&i geal forBLRAthn BERE Plebbnt
FOR CARRYI lilG dJTeTHE NVENTI Ou\l Theopr esentn i nventi on

i dnvénticgt has esicdllentroharaht¢@sticshof releasinfgéflioiently within the
exanpl es and experinents, but should not be construed . .
t Sligestivomrgans with suiaided refeasepreperties apdshencacan exhibit

BB SRR b aRp el RE P Il ey oM ARN e Whas

cq{iﬁlpgg,gicggg me, "Avicel PH 301", manufactured

by ahi Kasei rporation) (30 g), and 17 cil ostazol
( manuf ac¥lareasehythexsolid phRitenacau ticali fornuldion of the pxesent
g)._were

invention comprises as an excipient a pre-gelatinized starch (a-starch)
which is decomposed by an amylase within the digestive tract and hence
is excellent in digestibility.

Furthermore, the present invention provides a method for
preparing easily the solid pharmaceutical formulation comprises as an
excipient a pre-gelatinized starch (a-starch) which has hardly been

obtained by a conventional method.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is illustrated in more detail by the
following examples and experiments, but should not be construed to be
limited thereto.
Example 1

Corn starch (tradename, "Nisshoku Corn Starch”, manufactured
by Nippon Shokuhin Kako K.K.) (210 g}, crystalline cellulose (tradename,
"Avicel PH-301", manufactured by Asahi Kasei Corporation) (30 g), and
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m xed and the m xture was entered into a speed kneader
(Model nunber: NSK- 150, manufactured by Okada Sei ko
K. K), and thereto a purified water (160 g) was added
with stirring to give a starting mxture (Starting 5

- M xture Exanple 1). The starting m xture was subj ected

to extrusion granulation with an extrusion granul ator
equi pped with a done die (hole dianeter, 0.6 mm
(DomeGran DG L1, manufactured’by Fuji Powdal Co.) to
give wet granules. The wet granules were treated wth

a cilpstazol ginamnfatirednyn@tsuler Plggrmadu tinah Coa,cltdr)e(6Olg) were
Fuji Paudal) to regul ate the shape [

C an?(ﬂa e ?f t he )
graigAend Bie MRS PRS cotered; inle acnsedikncarcnfMade! number:

gr, I ' Ltian. Ex .
oDISIIED: PP b ap T RO8HAA SEETREL Skl lliSio 5 purified
S8 50) n%)owab galéd Wit StirrsiLayive bhstarth e akOyRNStarting
(Model nunber: NE-J630, 15 manufactured by Matsushita
EMixturecExaxdpht t).al Co., Ltd.) at 700Wfor 6 m nutes,
by which the corn starch was pre-gelatinized. The_ . .
gr anul esThe pliasting IZHIEEG WAS §tlgmwet<bem@9nvarﬁﬁmatwn with
oven at 6

Rl RN o R PPaed BT et i BolPUldipeter. 06

C it (Db ARCHEn BN 143h e burthl P AR Poulde'CBY @ £98 wet

Exanmple 1). 20 Reference Preparation 1 Pre-gelainize
cgranglear cfih¢ twed gieanauies wekmtoaztéd witinafsphicooidizer by

Ni chi den, Ka%aku K. K) &10 gc} crystal line cellul ose
({Magmezizsr Q209 capnpfactpred bygniik Brudalktp sgeulaterihe shape

Kasei .Corpgration) (30 d .cilostazol ..

(RRR R PERG e et B Bt R ot iop o witeo

gkré‘ﬁﬁﬁs%tdﬁ%?%&ﬁﬁoéiﬂ@n@ﬁ%ﬂ}?\% M@ﬁase%@ﬁﬁéh.' nto a

speed kneader (‘Mbdel nunber: K- 150, manufact ured

by Okaddligestaotig c&mposiith oheetgranilpsiwiakisabjeatad ¢o

(160 g) was added with stirri n(_:l. As the result, the

niheating witl stgan with astsamayen (Medgl numkern s/ 639,

Wit hi ne t ea n I |t |

A 3 BB iR HECH A0

PhSiPRYted, i which the corn starch was pre-gelatinized. The granules
thus heated with steam were dried within a drying oven at 60°C for 6
hours to give a solid pharmaceutical formulation in the form of granules
containing 20 % by weight of cilostazol (Formulation Example 1).
Reference Preparation 1

Pre-gelainized corn starch (tradename, "Amycol", manufactured

by Nichiden Kagaku K.K.} (210 g}, crystalline cellulose (tradename,
"Avicel PH-301", manufactured by Asahi Kasei Corporation) (30 g}, and
cilostazol (manufactured by Otsuka Pharmaceutical Co., Ltd.) (60 g) were
mixed and the mixture was entered into a speed kneader (Model number:
NSK-150, manufactured by Okada Seiko K.K.), and thereto a purified
water (160 g) was added with stirring. As the result, the mixture

became a sticky, soft candy-like material within the kneader, and hence,

the resulting material could not be used for preparing the desired
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Ref erence Exanple 1 Wthout subjecting to

pre-gel atinization treatnent, the starting

conmposition of wet granules (Starting Conposition
Exanple 1) was 5 directly dried within a drying oven
at 60C for 6 hours to give a solid pharnmaceutica
formulation in the form of granul es containing 20 % by
wei ght of cilostazol (Referenge Fornmul ati on Exanpl e
1). Exanples 2 to 11 The stafth crystalline cellul ose
and drug as shown in Tables 1 10 and 2 were m xed and
t Irepasatione was entered into a speed kneader (Mode

n K- 15q manuf act ured by Ckada Sei ko K. K.),
a%@ﬂéﬁé&?ﬁ@%&rifi ed water (150 - 220 g) was added
W Lh St %Ex%{r}rp‘f%h&% t?%?ﬁ%ei&ﬁ%ir%h&ﬂém( thaktdrtg

Conposi tion e start

C QBBYSIsiticH 6 Wef Srasiild LStaingdCoiposRicNEXBmple 1) was
granul ation with an extrusi on granul ator equi pped with

a cumcﬂycﬂr&:d(wuhm adirpimgtaven &.6)°@nfpor CoWGtargiBa Isblid
manuf act ur ed b i . Powdal to give wet o
gPRimaseutisl &%wne@ev\ferr@ fgrapdissgoptaiging 20 % by
f ur ed by Fuji
Pg{]e J)éjr‘@%r taz uf’};{e e %uﬂ{%n ERAMDRD P

and STz

OIEAhB1e s 2006 y\j’]I ch the st artl ng -conposi tions of wet 20
granul'es (Starting Conposition Exanples 2 to 11) were

" obt ai nedThe Staeclstaystalncoipdesd anddrog asshogmaimiTatsles 1

wer e subjected to heatl with steamwth a sfeam
o?@d 2 visde mixetBRA thymixtirs waggatared intosy SB?ﬁd kneader
Wmﬁép#ﬁ&b%keﬁ%'- fqﬁd Fﬂ&?ﬁ{aé:?\%rﬁﬁoo Okz%gg)Se i p/%rp({

Thﬁe&ft@ﬁtﬁmﬁMm&mmatm %)"\M‘s 8d @MW ﬁlﬁmged; give

wi thin a’‘drying oven at 60C 6 hours to give solid
pismtmgsmmxtmm (Brheting Qompesitien Esampiés Ftadd).es

g%gg: oth{téExﬁgnE@gxpggléltog}sé% eleguecteg tg e%trﬁtsﬁ)rnt 'ng

granulation with an extrusion granulator equipped with a dome die (hole
diameter, 0.6 mm) (DomeGran DG-L1, manufactured by Fuji Powdal Co.)
to give wet granules. The wet granules were treated with a spheroidizer
(Murmerizer QJ-400, manufactured by Fuji Paudal) to regulate the shape
and size of the granules, by which the starting compositions of wet
granules (Starting Composition Examples 2 to 11) were obtained.

The starting compositions of wet granules were subjected to
heating with steam with a steam oven (Model number: NE-J630,
manufactured by Matsushita Electric Industrial Co., Ltd.) at 700W for 6
minutes, by which the starch was pre-gelatinized. The granules thus
heated with steam were dried within a drying oven at 60°C for 6 hours to
give solid pharmaceutical formulations in the form of granules

(Formulation Examples 2 to 11).
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Starch Corn starch 150 g 120 g 30 g 90 g - - Potato
starch - - - - 210g 120 g 30 g Crystalline cellul ose
30 g 120 g 210 g 150 g 30 g 120 g 1210g Gl ostaZol
120 g 60 g 60 g 60 g 60 g 60 g 60 g Table 2 Starting
Conposition Exanples 9 10 11 Starch Corn starch 30 g

120 g 210 g Potato starch - - - Crystalline cellul ose
210g 120 g 30 g Drug Phenyt 'n 60 g 60 g 60 ¢
Teophylline - - 60 g 5 Refe ence Exanples 2 to 11

W t hout subj ecting to pre-gelatinization treatnent,
t he starlabljyl conpositions of wet granules (Starting

ConpostTion Exanpl €§ 2 10 IElarti CoMpbSRionyERAmBEs
Mthin a dryi ng overrag 6PCF O 64NOr ST ggve soyid g
.mt l@‘drh §ta.1lc‘f1' m Hah 0520 & tggg OT4H én' gr- anui €S -
eTerengli il & tratTonExammtes— 2t o 575 FX3ephe 30
-2 —Cor 01310, Stit Yadepamel—N-sshaki Cor 52*"4& £
g Sfilade v dodode R TR LS R [ 5g L age 7106
i fs@zpﬁe_cel_l_ul_gg 208 ke,ﬁiaﬁpcéi/lggl-g’l(l qk | 60¢

manuf act ur ed by Asahi Kasei Corporation) (30 g), and
15 cilostazol (manufactured by O suka Pharnaceuti cal
Co., LtdablgB0 g) were nixed and the mixture was

entered 1nto a verti (s@éxta[é\eghﬁjog[udd\/@ggjnplw [ber :
:MVG 05P, manuf actLreu Jd thereto a

J.‘St?fdh“ d&‘cgtalcc.‘hGO ) 36 gt bzllﬁf |nLSand t he

N X & ted—t et £ i

SRR o ﬂ‘“‘ e e e arting
lne ellglase’ o4 W2 B lead2GBi nl S0 o

hd \Agt!n

earmweth Feami{oven

ag| T Phspytoimg 1 30, 6%er_an 60 Bcq by %ihi ta 20
Sl ectridTeaphdlinea) [on - 11d ) at 700w fSHE 6 dinutes,
by which the corn

-

5
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Reference Examples 2 to 11

Without subjecting to pre-gelatinization treatment, the starting
compositions of wet granules (Starting Composition Examples 2 to 11)
were directly dried within a drying oven at 60°C for 6 hours to give solid
pharmaceutical formulations in the form of granules (Reference
Formulation Examples 2 to 11).

Example 12

Corn starch (tradename, "Nisshoku Corn Starch”, manufactured
by Nippon Shokuhin Kako K.K.) (210 g}, crystalline cellulose (tradename,
"Avicel PH-301", manufactured by Asahi Kasei Corporation) (30 g}, and
cilostazol {(manufactured by Otsuka Pharmaceutical Co., Ltd.) (60 g) were
mixed and the mixture was entered into a vertical granulator (Model
number: FM-VG-05P, manufactured by Powrex Co.), and thereto a
purified water (160 g) was added with stirring and the mixture was
granulated to give wet granules (Starting Composition Example 12).

The wet granules were subjected to heating with steam with a

steam oven (Model number: NE-J630, manufactured by Matsushita
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starch was pre-gel atinized. The granul es thus heated
wWth steamwere dried within a drying oven at 60C for
6 hours to give a solid pharnaceutical forrmulation in
the form of granules containing 20 % by 5 wei ght of
cilostazol (Fornulation Exanple 12). Exanple 13 The
granul es prepared in Reference Exanple 1 (20 g) were
put on a wet filer paper (d'b@arreter, about 11 cm), and
the surface of the granules s wetted by spraying

water. The resulting wet granules were 10 subjected to
h&edtnig Induntrial Com bid)rata/ QAW dar Svainyke.dey Wil ghe corn

NE- J630, fact ured Vat hi | ectri

N L E L R -
t he.: : - L. ji I
g s B e L L g

apHeRfaackaficdl iAdtkation i@ the farSodf grap0iss@erainieg20 % by
formulation in the formof 15 granules containing 20 %

bweigh tytficilobtazpl Foremdati¢FrExampleil@h Exanple 13).
Exanpl es 14 and 15 The granul es prepared in Reference
and 7 (20 g0 were treated in the sane

har ol e bkerred MReferdrod Bxintlc 19208 lcle put
C @ht Rivk Milkr pHde oiw&g Riboat 1ai daj tadieiolhe( Siafaed Gt then

Exanpl es 14 and 15). Exanples 16 to 23 In the sane
mgnarevleasvadewetted byt sprayirgmites Thereshilting syet igngnules were

Ry I S e, TR e Dt bl -
DGR AT RS IR a go0w
Do e g ot gl 00 108
granules thus heated with steam were dried within a drying oven at 60°C
for 6 hours to give a solid pharmaceutical formulation in the form of
granules containing 20 % by weight of é_ilostazol (Formulation Example
13).
Examples 14 and 15
The granules prepared in Reference Examples 3 and 7 (20 g)
were treated in the same manner as described in Example 13 to give
solid pharmaceutical formulations in the form of granules containing
20 % by weight of cilostazol (Formulation Exarriplcs 14 and 15).
Examples 16 to 23 _
In the same manner as described in Examples 2 to 11 excepting
that the materials as shown in Table 3 are used, the desired solid
pharmaceutical formulations as shown in Table 3 (Formulation

Examples 16 to 23) were prepared.
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4,
(N) vidigaigd dyamennt gt

cellulose (g) Additives (g) - 20 a) 20 b) 120c) 20 d)
- 24 d) 30d Clostazol (g) 100 100 100 100 100 150
150 150 a) Acrylic copolymer (Eudragit L-30D55,
manuf act ured by Rohm (indicated by amount of LD solid
content) b) Ethyl acrylate/ nethyl nethacrylate

copol ynmer (Eudragit NE3OD, 5 manufactured by Rohn).

(i ndi cated by anount of soliﬁ content) c)

Et hyl cel | ul ose (Aquacoat, ma Lf act ur ed by Asahi Kasei
Corp.) (indicated by anount of solid content) d)

Al pha- stEati&3( Anycol , manuf actured by N chi den Kagaku

CExamplEC! €] ERO® [P Ex. B Ex. #F| BRIV [ BRY1 | Ex.22 | Ex.23

WIREEhicHE | Po®" o H60 2 1007211180 L[ §8De[igotNe 75 | 69

H

St diSe compgsS it gy wet arT (preparEe n
tliglﬁggecéflyr%@?n E?(ggrrgl 338016 ?g 23)gémer e %?recﬁiy Sl
AL ] [T 2 OTaqTE IFHRY 8% 190 ) 100 > 194 @) VIR0 d]
E‘Cilo 220 E) P 100 [“f00 [ { 10¢ 180> | T0b,'~ iS%"‘t P150 | 150

granrut-es—tRetefenee—Formitat+orExanptres—1T 23)~
1%) BAzeylicrespolgmeE{(Budragitda 30D 55t mamfactifredhy Rohm)
formul ati ons Wth resp&gzt Stgf the solid pharmaceuti cal

f or mingicaggd hyamaent ekl sofid fomteRtds of Exanples 1 to

2.an I ) :
¢ 8 91 B5SREE/ AT ot are cdrsfmdt [RRHERNE30D,
(di arghfufackifid bP REhM))indicated byVirhbuShoneslicontent)
Aut oG aph (Model 20 nunber: AG 1, manufactured by
Shii) mithylcebu jose fquaroat, inannéaihred byAsabhBansci Gorpalol e
In the tahle, the str(ﬁ@?th i s .indicated by the | oad
¢PEBPat i on (granul e) when

08 OB g s e R R Dl K

f qidieenlck WiGnobleE18MBIBS 1 to 2 showed 2 to 3 tines

hi gher 22 strength of formulation in conparison with

t hose of Wikdioait shibieckHngrtplnss-gelatinjizationicabmeAbvidersiarting

! I?:%rr?;? s?tiigr?sl o vtv{ate A0 I?llCOST (pfrglgar}%ldalytgg p%gégurc in Examples 16
to 23) were directly dried within a drying oven at 60°C for 6 hours to give
solid pharmaceutical formulations in the form of granules (Reference
Formulation Examples 16 to 23).
Experiment 1: Evaluation of strength of the formulations

With respect to the solid pharmaceutical formulations in the

form of granules of Examples 1 to 2 and Reference Examples 1 to 2, the
strength of formulation was measured by using one granule thereof.
(diameter, about 0.6 mm) (n = 3) with Shimadzu AutoGraph (Model
number: AG-1, manufactured by Shimadzu Corporation). The results
are shown in Table 4. In the table, the strength is indicated by the load
(N) which was given to the formulation (granule) when the granule was
broken.

As is clear from the experimental results, the solid pharma-

ceutical formulations of Examples 1 to 2 showed 2 to 3 times higher
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remar kably be increased by pre-gel atinization of

starch. Table 4 Exanple 1 Exanple 2 Ref. Ex. 1 Ref.

Ex. 2 Strength (N) 18.0 12.7 9.3 4.3 5 Experinent 2:
Eval uation of Drug Rel ease Properties Wth respect to
the solid pharmaceutical fornulations in the form of
granul es of Exanples 3 and 14 and Reference Exanple 3,
the drug rel ease properties re eval uat ed.
Specifically, according to nggl e 10 nethod for

testing dissolution (50 r.p.m) as disclosed in
Japrgnatieof fanmulation de camperisep| with shose et Refgrenog:-Exaygples

(decB e Moite e tng SLvREATEeneliy S G B

_ F6an RS |
B e P R Bl R R eh Sl &

and 0. 3 Tatbldetl5 aqueous sodi um | auryl sul fate sol ution
- LEDICT . ) .

fove DAY A o Y

— O

J
X
T

o D

%

(ad
=4

T+

| '”;Lng“’br:ﬁl:%zvﬁle?f’ E¥Siiple 2/ REL BT CTTRLY k0
1 -%Ll—a\.,% (act

Ll
ot

, actdvity2:50 udit s/ 965 or higher S
tradenane: "a- Anyl ase", manufactured by Wako Pure
Chemi cal Industries, Limted) (0.18 g) was added to

t Bxpgrisrentdd BEvajuadon ofiPrug frelcase iopsttigs i ng the 20

test for_the purpaose, of sijm lating to.the.liquid

w thi n_ dVBoeBhedtpded sobd rasuieeltshErolRivAtfES fhtoe

a ' [ i e r j 2%\
R B e o Expmpfits § BrfC B an RIe R PRIy e
Rdirag esleasEyeopurees wehoeeduated.| e8petificedlyybceording to Paddle
behavi or until amnyl ase was added. On the other hand,

amethodder tegtiagdiadadutiondS95.4.61-has disclessddn Japansses

3. and 14 shawed.signifigant ncr.e dj ssol.uti,on

- Earmpgeborta, pimndi e it phAElR: ane ralspiRtteva

s BAYEL 280 RNMAUB b 1A O (b Sotativh irffe, PAl Was ifthsaké € by

addi ng anyl ase. From the above experinental results,

i usivgs tleosdlid prarmhaedutidad faiBnulasiond ipithe fexa wif igcahules (500

formul ati ons of the present invention have
mg) (Examples 3 and 14 and Reference Example 3) and 0.3 wt.%
aqueous sodium laurylsulfate solution (900 mL) as an eluting solvent,
wherein the amount of cilostazol eluted with lapse of time was measured.

In this test, amylase (activity, 20 units/ rhg or higher, tradename:
"a-Amylase", manufactured by Wako Pure Chemical Industries, Limited)
(0.18 g) was added to the dissolved liquid four hours after starting the
test for the purpose of assimilating to the liquid within digestive tract.
The results are shown in the accompanying Fig. 1. As is seen

from the experimental results, the formulations of Examples 3 and 14
and Reference Example 3 showed similar dissolution behavior until

- amylase was added. On the other hand, after adding amylase, the
formulations of Examples 3 and 14 showed significantly increased
dissolution rate, but the formulation of Reference Example 3 showed no

change in drug dissolution rate even after adding amylase.

From the above experimental results, it was confirmed that the
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properties of rapidly dissolving (rel easing) the drug
due to action of anylase in digestive tract,

particul arly when reached to the digestive tract

| ower than small intestine. _ 5 Experinment 3: .
~Eval uation of drug rel ease properties (2) Wth respect
to the solid pharmaceutical forrmulations in the form
of granules of Exanple 9 and Reference Exanple 9, the
drug rel ease properties wer@3eval uated. Specifically,
according to Paddl e nethod for testing dissolution

( SR1d- phdfmacet tidhisfet9setidns Jfapepreseithavengopbeve, 10
Di ssolution Test, 2nd Method, the rate of dissolved
cipropedies|of rapidly Hissolvingrirelkeping) thg d5wg dite da actipr,0{9)
was nmeasur ed
f

usi n

by j i ) )
& fofiertive ek g RSy aRtPR oA fo P gestisiee

9 209 lg{gFfﬁgﬁpgm aplEn2) and 0.5 wt. % aqueous sodi um

 auryl su

( Foigevichont 20 EwvHlLSlioN od g edledse flopetdeke(Tme:
"a- Anyl ase", manufactured by Wako Pure Chem cal
| ndust r i With teispeetd@)theolid piyarmacgrtisplformylationein the

o gt SEuBTB Bl PAEReRHSRE BBl b SR frcace
[ PropATRRAAL/ANIAORE, SEEMONG) GoBHRAEREHS Patd method for

ate solutron (900 m.) containing anyl ase

except that the eluting solvent contalning no

artgstasge digaslutioed(5020p angl as kitsdladeel inf Japartesd Ritsemgcopoeia,
(dissolution rate &%?% was neasured likewse. T
r digbely tigneleshosiprd Mt

o Ok}t TR R Bt Tl e AL Rt B A
9

h
o> 1! TodP haiSTalPd cHostezol Fomeide

e tifhl BFmuPa e inotHREbrinbtdandRsq250 mef (Eﬁﬁgﬁmm

el'uti ng sol vents contai ning anyl ase or contai ni ng
ary/hng Referénce RzaoipheP) and@.5 witt%h aguspusisodiimpaurylsulfate
formul ation of Exanple 9, in case. .of the eluting,.
s GobEin (SR B ePiae A EEss aaitih 20dinify e PRbiehgr.
I 0. Was, Sihd.ar [ Welallcl
B e e e

ef'erence np e el uting

S gh¥ @ Btried) Nirdited)(0.GoY) asan elieng e6Wehgtwindrefthehmount of
Exanpl e 9 showed significantly increased dissol ution
r atletedgphienytoin after 4 hours from the starting of the test was

measured. Besides, for comparison purpose, the above procedure was
repeated except that the eluting solvent containing no amylase was used,
and the rate of eluted phenytoin (dissolution rate (%)) was measured
likewise.

The results are shown in the following Table 5. As is seen from

the experimental results, the dissolution rate of phenytoin in the

- formulation of Reference Examplé 9 showed similar to each other in the

cases of the eluting solvents containing amylase or containing no amylase.
On the other hand, with respect to the formulation of Example 9, in case
of the eluting solvent containing no amylase, the dissolution rate of
phenytoin was similar to that in the formulation of Reference Example 9,

but in case of the eluting solvent containing amylase, the formulation



10

15

20

25

thereby it was confirnmed that the solid pharnmaceutica
formul ati ons of the present invention have properties
of rapidly dissolving (releasing) the drug due to
action of anylase in digestive tract, particularly
when 5 reached to the digestive tract |ower than snal
intestine. Table 5 Dissolution rate of Phenytoin
Difference in dissolution ra £ Wthout Wth between
with and without anyl ase (a% anyl ase anyl ase [(b) -
(a Exanple 9 37.2 62.1 24.9 Ref. Ex. 9 33.8 38.4 4.6
Exp Exampie 94shawes] sigrificanty inerganed digsabttians rateeand

TR 59 20000 b S ST S o
IR BrLdethe il el B8(&pRinertic Bt bialfisSiifing) releasing) the

Stgatig durne ddinidieatylass it aidestive eraot  partikpsalypivhehne,
and the concentr- ation of cilostazol in the collected
bireachedat® theatigestive tBacti ldwer than smalk ingesfinmul es
prepared in Exanple 3, it was al so tested by

adm ni stTéQl—%é 15 the test product to the animals after

eedi ng (N -Didsolatih idte of PHrGW it - |Differencd incdiksdi harntate
Vas nmeasurleWithokew se.| S&fhar at el y,| betwamweitic pad ythout

\
avai | abl e |Pamyhise (dbl gt amylase @ r edpondasei () - (2] (%)
¢ iExasipkz®|| 1003W, in |adm RRUre wilth cyr st al R#Se

¢®ef.Bx09e,| cor A3.8st ardh, c&8Brnel | dse cal ci um4.6

hydr oxypr opyl nethyl cel |l ul ose, and 20 nmagnesi um
stearate) (Reference Exanple 13) was orally

acglw_lsa@' rsh@ited tRvaltAgorbf PRhSmasdsldnkties bl ood was
collected with |apse of time, and the concentration
of ci | osthezgtanules tentaining0cwt.Bé obellogizolprepaneddn( n =

4). Th h f bl ood | 1 | .

iy
E pARS: 0

CYORI, 857y AR b Ueake g oy sing

t keatepaadehe bloddf wababliected ivieh iapse(df\tinegend 8 caticentr-
shown in Table 6. 25
ation of cilostazol in the collected blood was measured. Besides, as to

the granules prepared in Example 3, it was also tested by administering
the test product to the animals after feeding (n = 4) and the concentr-
ation of cilostazol was measured likewise.

Separately, a commercially available Pretal tablet® (correspond-
ing to cilostazol 100 mg, in admixture with cyrstalline cellulose, corn
starch, carmellose calcium, hydroxypropyl methylcellulose, and
magnesium stearate) (Reference Example 13) was orally administered to
the animals, and the blood was collected with lapse of time, and the
concentration of cilostazol in the collected blood was measured (n = 4).

The change of blood level of cilostazol was compared as shown in
the accompanying Fig. 2, wherein Example 3 (Fed) means that the test
product was administered to the animals after feeding. Further, the

parameters of pharmacokinetics (average + SD) are shown in Table 6.
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Table 6 AU AUCoo Cmax n .hr nL ng.hr nL (ng/niL)
Exanple 3 761 i 274 824 286 172 72 (89% (94% (57%
Exanple 3 (Fed) 784 131 1030 202 169 15 (92%
(116% (56% Ref. Ex. 3 277 146 326 173 113 101
33% 37% 37% Ref. Ex. 13 852 556 879 570 302 190
(100% 100% (100% |In the table, the rate of the

par ent hesi zed data (% is thg. ratio to the value of
Ref erence Exanple 13 (100% .“Besi des, the abbreviated
terms 5 nmean as follows. AUCt: Area Under a Curve of
correlation between the bl ood I evel and el apse of
time (in iiagezoi dal rule) AUCoo: Area Under a Curve
of corr n _between the bl ood | evel and el apse of

ime till infinpite tAU€t 10 Crax: MUCemum bl pod | Cvedx
As is clear from Taghe/mL)t he fqogidimign of Refreg/anke

—Xalenple Fould 1761 BIZ740m8 cogparepged thi thel72 + 72
ormul at on of Referfgg%ge Exarpl e (9dgpbut if | owszd)

W& TNPgd {8 al([on [M3ReReneNCE  EX60R! f5
ower e

y thqgéﬂ)eas%gf the16b,p9. O thegyoppr

|’
QYT T Th Aot arn e tThe pr T
d i %’rgé.{/ V%| I gﬁ iﬁ%y 57 % |1ﬁ1§£/1)01
il L LI’ 1,C I:}\allpl 2 f.\igo
avai g%@t%%;’r tjal ol ‘ﬂ

xa,l_n_t_aj (a] the 'A‘|q|(-‘r\r\ /e)AO/ e\ 2| r\h? ? hﬁ 1800/)

ol LA A %1 E>] l.—llu I.II\'

f it ohué edblenthefratdef meepmhthmmﬁ data. (&&jris th natio to the
excel | ent sustai ned rel ease properties. 20 I\/breover

agal‘@ of|Referenee Fxpmple 13 (tlﬁgg})or Resides oheabiusyiated terms
(r%llre is Iovvered t he bl ood | evel of cilostazol after

AUCt. Area Under a Curve of correlation between the blood level and
elapse of time (in trapezoidal rule)
AUCw: Area Under a Curve of correlation between the blood level and
elapse of time till infinite time
Cmax: Maximum blood level |
| As is clear from Table 6., the formulation of Reference Example 3 -
could inhibit Cmax compared with the formulation of Reference Example
13, but it lowered also AUC. Thus, the formulation of Reference
Example 3 lowered merely the release of the drug. On the other hand,
the formulation of Example 3 of the present invention could inhibit well
the Cmax by 57% in comparison with the product of Reference Example
13 (commercially available "Pretal Tablet") but could maintain the AUCoo
by 94%, which means that the formulation of the present invention can
exhibit excellent sustained release properties.
Moreover, as is clear from Fig. 2, the formulation of Reference
Example 3 lowered the blood level of cilostazol after 2 hours, which
means that the formulation has less drug release properties within the

digestive tracts. On the other hand, the formulation of Exampie 3
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means that the fornulation has | ess drug rel ease

properties within the digestive tracts. On the other
hand, the fornulation of Exanple 3 26 showed

conti nuous rel ease of cilostazol within the digestive
tract and thereby the desired bl ood | evel of
cilostazole is continuously naintained. Wen the
product of Exanple 3 was adnjpnistered to the animals
after feeding, the concentré&tion of cilostazol in

bl ood remained at a simlar 5 |level to that of the

c showat epetinnous eeleape oficitastared vethinthe digestiveracignd

e et B A AR P
B A BRRHASE 5Bl Vi ARSIl (DUREREGSEN e

5 fedaMAg Udlel OncehtrBian BReNkstaLsl iD168d réBalried Aca Skfiftar
manner —as described in Experinent 4, the

p bevelrte tkatrafithe sasé wihitee thatast psoduetprasddiministeneg| during

23 and Reference , Exanple 23 were tested. The change
othefasting stats, and »9 siggificant ge &?&aeet&&“égd g‘ng%‘ngi n

t he acc anying Fig.. 3,. an t.her

oI B! PLoPmasdipgtie§) T, e g BB BRI S the
T%%ﬁu?t- of th@HrésentARGEn HCEOalEE ndt Refebledy diet.

(Ag. hr/m.) ng mL  Exanple 23 861 192 968 279 212 24
( BieridOR%: (Bedhatidtebf PRarBacadastds @71351 10671
(35% 509 (33% Ref. Ex. 13 916 663 947 678 322
227  ( 100othespopmannss@s desprippd i B¥perimend 4. 408 of

PP B et SRR bt boode i 1 i g F¥and Metfrence
glﬁg{a?ﬂli,l%tggdwgperfggte@re as nentioned in the above Tabl e

The change of blood level of cilostazol was compared as shown in

the accompanying Fig. 3, and further, the parameters of pharmaco-

kinetics (average + SD) are shown in Table 7.

Table 7
AUCt , AUCoo Cmax
(ng.hr/mlL) (ng.hr/mlL) (ng/mL)
Example 23 861 £ 192 968 + 279 212 + 24
(94%) (102%)}) {66%)
Ref. Ex. 23 322 + 211 471 + 351 106 + 71
(35%) (50%) (33%)
Ref. Ex. 13 916 + 663 947 £ 678 322 £ 227
(100%) (100%) (100%)

In the table, the rate of the parenthesized data (%) is the ratio to the
value of Reference Example 13 (100%). Besides, the abbreviated. terms
are as mentioned in the above Table 6.

As is clear from Table 7, the formulation of Reference Example
23 could inhibit Cmax compared with the formulation of Reference
Example 13, but it lowered also AUC. Thus, the formulation of
Reference Example 23 lowered merely the release of the drug.  On the

other hand, the formulation of Example 23 of the present invention could
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20 As is clear fromTable 7, the fornul ati on of

Ref erence Exanple 23 could inhibit Crax conpared with
the formul ati on of Reference Exanple 13, but it

| onered al so AUC. Thus, the fornulation of Reference
Exanple 23 |lowered nerely the rel ease of the drug. On
the other hand, the fornulati on of Exanple 23 of the
present invention could is 2é7 inhibit well the Cnax
by 66% in conparison with thé&'product of Reference
Exanpl e 13 (commercially available "Pretal Tablet"
bimhibituwell theCmax by 65&%/ UG panison avish tee Rsodyctiofe

e o s SRS sl e B cou
hi i t. Lent. sustai | eS 1

vir R in TEAYERinHE Plloda EVREBSRAREIY RBilable product

Re{ @Rl Ghic A £t thewsradldtivh bf @rdpresest inviention can

cilostazol after 4 hours, which neans that the
f exhiditexilehbsubmésedirelgascepropeeti¢s.operties within
the digestive tracts. On the other ha

d, th
f or mul atMeFeoser, Bsgleardsomoighdnkhe BE}qlﬁﬂﬁﬁgflf@feé'ﬁg‘ée

of . ci | ast | within j t i

¢ R 2t el B okt P A b S E e B hourBERRRS,
MR, 04 18 -the ToRAU IR 853/ 1dss drligEeRAKE PRObE tiksanithin, the
it was confirned that the solid pharmaceuti cal

f aligastieitoactsfl Ohehprotbenhandyte foornudation of Exemple 23

desired drug within the digestive tract, .and .
peshowed] It e Tefonse @ GlIOSBZak withiti e dEEEsHve tiagh pad

d hayi ng | di ssolvi i i on
O BB e RS PR O BRFE 0 by e
for mul at jQfn fhe FoSUItd HVERHérdReh N4 oldesisie wadecotifiithed that

even after noving to digestive tract and it is useful
f ahemolig phiarmaceutibal foommiation of tha praseut inveasion can release

preparation, 20 | NDUSTR] AL APPLI CABI LI TY Th resent

i themessrd aragim&lné%dllg%stm%fﬂ% @{}bi R?&Tﬂcuf%f‘)bhﬁfaitlpoq%se
havi, n i gh, physj,gal ] '

oS sl FaeP TR arBkS SRSl B8 alotolyil pRANerlGs ot the
Ofre%'rc‘y?l PP varsihaNowdd digd stive tesbt, Y Rmation of the
prepared by using a cheap and stabl e usual

invention can release the drug even after moving to digestive tract and it

is useful for preparing in the form of a sustained release preparation.

INDUSTRIAL APPLICABILITY

The present invention provides a solid pharmaceutical
formulation having high physical strength and further having excellent
drug release properties and digestibility of the excipients when
administered, which is prepared by using a cheap and stable usual
starch as an excipient and then pre-gelatinizing the starting starch

during the procedure for preparing the formulation.
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25 starch as an excipient and then pre-gel atinizing

the starting starch during the procedure for

preparing the formulation. 28 CLAIMS 1. A solid

phar maceuti cal fornulation which conprises (a) an
active medical ingredient and (b) a pre-gelatinized
starch in an anount of 5 10 to 90 % by wei ght based

on the whol e weight of the fgrnmulation. 2. The solid
pharmaceutical fornul ation, ich is prepared by the
following steps (i) and (ii): (i) a step of m xing an
active medical ingredient @hIMSstarting usual starch
to prepare a starting conposition, and 10 (ii) a step
of subjecting the starting conposition to a pre-

gel ati nigzatj Q: : j ]
formul at 1|Z'o nA g@é@%&%%? %uté?aéifgnﬁguga?idng\fﬁmﬁﬁﬁﬁ%ﬁi PA) an
StaRtibe R dSéAlifrddfertt LT (b) o Prreceladinizé staehiid an amount of
pharmaceutical fornul ation according to any one 15 of
c |14 tos9Q % by Weightti kasedoori the wholeoweighbt ofithy fonpiwdatiena
powder. 5. The so]id pharmaceutical_ fornulation

accordi g teasglidopRargaceyt ornylatign, yhicty 13 grepared by
t he f.arm.of ust.aj .release preparation. 6. The
S&ﬁ?&ﬂq%%“gﬁﬁg?ﬁ% c%}({]ﬁg'rrml ation according to any one
of cl ai np alstep of miiey 8hActive nicditmanpRAi€a and a starting
ingredient is a nedicanment 20 hardly soluble in
watstial starchilte psepard ghtarting eotrippsitidrorand at i on

according to any one of clains. 1 to 6, wherein the

active riBHRSHP PheRiaring the startipgcamytosition 5o gdfiyng

for, Rrepari i d pharmaceutical fornulation

otk ‘%‘%‘pdr‘?gfe%af‘%{e fol lowing steps (i) and (ii): 25

(i) a step e §81d pHaRNadditice foresh Bdloni AEHLAINGNH cldieh 1 or
a starting wusual starch to prepare a starting
c@ypdsireinothe stadirg stareh és erooh staighect i ng t he

:: g{ EI{]%.C OTrWeogtl)lfd Sﬂa}rgage cal fgr%ln?ltaltiglnza?ctclmgé}ngfto any one

of claims 1 to 3, which is in the form of a granule or a powder.

5. The solid pharmaceutical formulation according to any one
of claims 1 to 4, which is in the form of a sustained release preparation.

6. The solid pharmaceutical formulation according to any one
of claims 1 to 5, wherein the active medical ingredient is a medicament
hardly' soluble in water.

7. The solid pharmaceutical formulation according to any one
of claims 1 to 6, wherein the active medical ingredient is cilostazol.

8. A method for preparing a solid pharmaceutical formulation
which comprises the following steps (i) and (ii):

(i) a step of mixing an active medical ingredient and a starting
usual starch to prepare a starting composition, and

(i) a step of subjecting the starting composition to a pre-

gelatinization of starch.



