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DESCRI PTI ON SOLI D PHARMACEUTI CAL FORMULATI ON TECHNI CAL
FI ELD The present invention relates to a solid

w@basmeveut i cal formul ati on, nore particul arl yPCT/iP2005/009583

relates to a solid pharnaceuiical formul ati on havi ng
hi gh physical strength, which is excellent in drug

rel ease properties and in digestibility of the

exci pi ents when adm ni sSDESARIFA©ONr esent i nventi on

al so provides a nethod for preparing the solid
pharmaceutical fornul ati on. BACKGROUND ART Solid

phar maceutical fornul ation con&rises usuaIH¥ %P active
i ngr edi ent i PORHABHARMAGCEN TIRALBORMPLATIO
accept abl e excipients, said excipients being used in
order to inprove the easiness of adm nistration of the

a o inprove the formability of the
f%&%?ﬁ%lohﬁ‘?@ JP-A-1 1-286456). Hitherto, there has
been u I g ci i i
phar rrairgl%t#%eaﬁ% B? &%@?ﬂggf?t@%tt(g;ﬁc%&kgghg}vgﬁté ggﬂgglusl y

WRLAYL itf id iphirmaceutical
GRS CAY, LS O imacentica)
t@%dlﬁﬁbh%a\)ﬂiﬁ?fhigh pleysis@cstaengths avliicty isf@iceleat it ésug

prepared by extrusion granul ation technique, it

el sevpropdraiesiarid in digastibilityaofilhesexnipiemtsovhen administered.
waterretentivity thereof, and thereby alleviates the .
The peesantt imvehsioncalserprovidesta ueethe mrepasingiie solid
gi ves easier procedure of the granulation step. On the
pPhagnapewticals aHg8. physi cal properties that the
particles thereof are hard and have round shape in dry
state, and hence when usual starch is used as an

B EHRRBN A8 mul afTon has i nferior phyei cal
o oo LR AS KRRt SR gcve
£k dicn? i @hibatra Wt R YHe neRusRicly MiptibR ekcipients,
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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of the product and |lower efficiency in packaging step
thereof. Accordingly, it is required to inprove the

webpsiicab strength of the solid pharnmaceuti cal PCT/JP2005/009583

formul ati on when usual starch is used as an exci pi ent

for solid pharmaceuti cal forrful ation. Moreover, the

solid pharmaceutical fornulation prepared by using

Tise M ssSétreaptnsf soli@pharheadeuticad femubstidi i< liksly toncause
drug rel ease properties when adm ni stered, and hence,
breakagelfailuregfithedotid fomiivlgtiovharfdhanteatchuse of lowar yield
the drug is rapidly released in the digestive tract.
@&ythenprodayct and lewenefficienct irppackeging stepdhieseef ch

a-starch) has properties to becong pa when, m xed )
zémmé% it iérr@%wpqﬁ fa irgpﬁ@vq the Bh&%@?i %&rgngtlh of the solid
pre-gel atini zed starch is usually added as bi nder in
Bherireutioel ETIBHRB PR Sl AECt i Pded f 1 grlplent

].at. . The,. = gel L.Ni d st h h i
{of b Ao R A RREBIE T et conpary son_
oF . \ . fpa
Ve B, 5 ST A i
liﬁg REGAL §128ch HsCars @xcfhiPRRISARBUhist#iciEAt MldthigGefease

er, when the pre-gelatinized starch is

%)fb‘ph"rﬁ%aﬁl@&l aglnaihisteced) and Honaor, litaisgd serequirednioomodify

he solid pharmaceutical fornulation, the mxture
e forasu lpdonysovbieat the dsugubjrapidiyl released -igrtheudigestove tract.
whi ch causes difficulty in the preparation of the '
phar mad3yithe avayf, 6t imknpwenthat prengelatinizad skeeeht(pestarch) has
pasty m xture of the pregel atinized starch a % an . .
REIRErEieqda; Ragoree Rashe Mhensmixed it WalEB A by utilizing the

grdesiz by 8.0t B00ESatl s B oduch BN L8 ioper in o

B P hiok e PEBrRE T RoRE ER BB R 1ERALfafon. The

gﬁ%&HLagiﬂelQﬁ% tssf‘&&‘i‘f A4E S 'ePﬁ)rQiiggfdlgiﬁlty?‘Wifﬁihe@i§§§ﬁ{zé Rract in
)

. not yet béeen est I'shed a techni que of
PR 08 FRhe) FBSEStdrenl arl @ igehsily aizested dithidddigestive tract,

pre-gelatinized starch in a ratio
and hence it is preferable for incorporating into solid pharmaceutical
formulations.. |

However, when the pre-gelatinized starch is incorporated as an
excipient in a large amount into the solid pharmaceutical formulation,
the mixture becomes 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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of about 10 % by weight or nore and having the desired
strength. DI SCLOSURE OF | NVENTI ON An obj ect of the

w@e@semnod nvention is to solve the abovenenti oPerJP2005/009583

probl ens involved in the solid pharnmaceutical

formul ati on containing a pre¥gel atinized starch as an
excipient. In nore specifically, an object of the
pHAsRAte tivd Tbimm latgoh coptaitiiflg sapssigethtitizedratanchi itah ratio
fornul ati on havi ng excel | ent physical strength and

dfabowy EX &k byewmeigtit vy meteand havipgrthieadesirashstrength.

adm ni stered by using i nexpensive and safe starch as

an excipient. Afurther object of the present invention

is to provide a nethod for preparing a solid

DISCHASMRE QFf INVENIIQN on i ncorporated with a

pre-gel atipj zed arch as an excipient. ;As result of

the pr é‘s’bﬂBchg\?éi}E‘S PIeset ’éW§in\pémrs)ltsuW| slve itﬁe ﬁg) VBeen

f ound t hat YA dj ' ' | :
petonsi TR BB G P ST BBl R thirulation
doneluPibd BE Elddhi PR sl HRoin bRGRISNC, Lp more specifically,
A5 diectitithl preseRnUbfdritibr I fo préide Sé@lid pharmaceutical
(a-starch), the resulting solid pharmaceuti cal
foeriilhibhafaviag dxicglenhphiysithal stresiggh arahHaeing excellent drug
excellent in the drug rel ease properties and al so

lesdd prupertiedivgesn alkinhinisteoéd thyeu singi ipespensgiverand safe

adm ni stered. The present invention has been conpl eted
starchasar escipienthe Abartherohyjectfi the prasgat ipyfntion 1s to
present invention provides a _soljd pharmaceptical. ..

PISNAGS BUGHIOb PRI IAE Bre0l5bpharfiazel neabiarf ulation
(a-starch a binder..wherein the arg i sual
{tarbffated 7iEh o PLe R s tioed Sifraa BhHGiBRAt 1 an

active jhgred] ' '

accept At 8 TESHEYL BR, diEskn® ARt RAREABIE St it has

geéﬂ ?cggﬁ% gpiag Rxg'}]éiﬂanb%t%i SlRAsRAAEAT £ RIIREEWFIe Wi starch

esl armaceuti cal conposli tion havi ng
£xaehkanixtRrens férmealaad, hadableal ined swbjéwned to the treatment

di sadvant ageousphenonena such as pastiness during the
frtprergelatiaticnforsbeptaochftoy wihigh 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



10

15

20

25

a hard aggregated product in the drying step. The
present invention includes the follow ng features of
waolos/di3obear maceuti cal formulation. 1. Asolid PCT/JP2005/009583

phar maceuti cal fornmulation ich conprises (a) an

active medical ingredient antd (b) a pre-gelatinized

starch in an anount of 10 to 90 % by wei ght based on

pheaoyRal£ sueh gy padtinéss daring dtd wat geania¢iosostep or forming

phar maceutical fornulation as set forth in the above

aThanhaggregateit ppadect inythedryiog stepng steps (i) and
(ii): (i) a step of mxing an active nmedic

I .
i ngr edTleaprasentainyeationmipaliddes the Hlaving @a&%qseofasohd
starting conposition, and (ii) a step of subjecting
phigsmacguticey RBAPALAR-0n to a pregel atini zation of :

R R e
SRSl RO oL O PR SRR 1l bbbnt o
A @ﬁﬁ{) a}oi%wggg@@%% (t)ﬁ thERPhSR!WEighl F TRE Foirht@tion.

nul at'i in any one of the above 1 to

3, whepei phehsbiit phhatmacehicahfdrsn@lationnas sat firthin the
The soli1d pharmaceutical fornulation as set forth in

aboyeonevhich fepwpared byt thedfollolwing steps (i) ahd (fiigr m of a
granule or a powder. 6. The solid pharnmaceuti cal )

f or mul ) astepof seixifig aphadtiveamedieal ipgredient papdea staging
5 which is in the formof a sustained rel ease
ysusdatarcho o prepaigea SHATting FAMPASEIRN.cANAf or mul at i on

as set forth in_any one of the above 1 ta, 6, wherein
he” actille STERIPL M bicspREdie FiorG0g Crudpesiion S EREF
soluble in water.. 8. The solid pharmaceuti cal

geRtRIZAtoP LA forth in any one

3. The solid pharmaceutical formulation as set forth in 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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of the above 1 to 7, wherein the active nedi cal

ingredient is anedi canent classified into Class Il in
w®rmphaomaceuti cs C assification System 9. TheCEDN065/009583

phar maceutical fornulation as set forth in any one of

the above 1 to 8, wherein thé active medical

ingredient is cilostazol. 10. Asolid pharnaceuti cal
r%legimﬁxﬁéﬁtoé‘lasﬁlﬁe@hlri@ MLSH A BiBpHAenhetL Y (lasdiREstion
and (11): (i) a step of mxing an active nedi cal

wgegfli ent and a starting usual starch to prepare a
startl ng conposition, and (ii) a step of subjecting
the st@ntiThe smmmmml fomyulatiomasset dorthfin any one
starch. 11. The solid pharmaceutical formnulation as
af¢hefahave 1 oheviaesie the ackivednedisgd apgieddent is cilostazol.

pre-gel atinized starch in an amunt of 10 t

W€I ght Leasdlsehd Wm@t\m@ atlpn, W@ﬂ&!ﬂl%\f)ﬁﬂg"ed by
ﬂoﬁge solid cetlcal fornmul ation as set forth

‘ihr? WéBS\?éeH 1Wwherein the starting

A AR .

crystal 'S~ granu

§RubHi0n Ab3HpaH B FEHg 'caﬁ%poskgonTaﬁdsol i d

armace orrru ation®as set forth in any one of

t he abgyea ]sQeIS of %ﬁbjé’é%ﬁ{§tﬁb shatHigaednposhict edaiprea

corn starch. 14. The solid pharmaceutical fornulation
@€lafiflizdtior bf starehy one of the above 10 to 13, which

I's in the formof a granule or a powder. 15. The solid
phar maclelt i Bad sbhid pHarmhacewtica dormodation msasst fortd bt the
the above 10 to 14, which is in the formof a

sbeval fewhieh @anéalm@ratgebatlm@ed staecks i pg amount of 10 to
ghar maceuti cal fornmul ati

t on as se h one of
Ao oy eigts hasepson srvéwfwg eht of jhe fipiiKS
' ngredi 1%“ ’l‘he soli dﬁl'?grnn?&tzeu rm%llgg!)ﬁ ds"sdtbfth 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 abové 10 to 12, wherein the starting starch is a corn starch.

14. The solid pharmaceutical formulation as set forth in any
one of theé 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

RECTIFIED SHEET(RULE91)
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17. The solid pharmaceutical fornulation as set forth

in any one of the above 10 to 16, wherein the active
worsmsae00d ngr edi ent i s anmedi canent cl assifi ed PC/aP2005/009583

Class Il in Biopharmaceutics,.C assification System

18. The solid pharnmaceuti cal®formul ation as set forth

in any one of the above 10 to 17, wherein the active
ni@dicafleritngassliiedtints CtasoHtiazBlophErenaveartins Classification

i nvention further includes the followi ng features as a
Systérad for preparing a solid pharmaceuti cal

formul ation. 19. A nethod foraﬁgpepari ng a soli

d ..
phar nat8ut Thel salisk phasmiasautisak forevaigtioneas sgkforth in any
follow ng steps (i)_and (ii). (i).a st f._m xj.ng, an
OQ@t(Pth@en%éQ‘@a Oitq 7ed¥’éﬁlfeuaﬁheé‘ékvsrmﬁagcaiéﬂ&e@?‘g?tsn
to prepare a starting conposition, and (ii) a step of
cilgs ing the starting conposition to a

pregel atinizaji f .8t T

Forth ThedebpblepuPiffidner hroindes Tk 10ofg fatures as
dr yi gue il ] met hod
oLl br Bribatipgdl SRLd phghidgeytical fortnilatiitt

starti g, CARREhbHIbr B‘i’@]?@hﬁg d Solid ?h‘é&ﬂﬂidc@hdaﬁ formulation
prepared by m xing an active nmedical ingredient, a

wisi¢dl carhpiises and fellowirsd atepsnid) ard I(ii): ose and is

subjected to granul ation by an extrusion granulation

t echni he.st2p.of Thixingtamdctige swdical ingredieatansha ssarting
the above 19 to 2 1, wherein the solid pharmaceuti cal
Ysuahstarcloto poeparna staping gempasiiorda’dar ch in an

t of 10 to_90 % b ight b d t.h |
el gh (812 8t ShPRBlesting helar g GhemAgHtag Gor PREr 1

in any one of the above 19 to 22, wherein the starting
%?E%\'i“& al%gnao %tlaﬁg]%t arch. 24. The method as set forth

in any 29e ’l‘He Hb%heﬁcﬁ/sesétgfo?ﬁn frP 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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wherein the solid pharmaceutical formulation is in the
formof a granule or a powder. 25. The nethod as set

w0 25h13009 any one of the above 19 to 24, wher ei PCT/IR2005/009583

solid pharmaceutical forrmulation is in the formof a
sust ai ned rel ease preparati oh. 26. The nethod as set
forth in any one of the above 19 to 25, wherein the
wisdreys tHe dotid| phargnactetitali formulation dsentthbdorinyof a
soluble in vvater 27. The nethod as set forth in any
stistaivledt feteadeopeepb@ation26, wherein the active nedi cal
ingredient is a nedicanent classified into Cass |l in
Bi ophaRfac diei wetlmpd asi atfarthoin gpEoas ofhe q‘P@V%’P H8LS,
as set forth in y one of_ the above 19 to

whereae tho @chisaTaaicel grrscish 1 redicamedy HagdlEpofible in
DESCRI PTI ON OF DRAWNG Fig. 1 is a graph show ng

WREo| uti on characteristics of the solid

o oG N L RIS il 902
v?h e%ug tpg dctivé rakd gl‘@d?gn@ﬁaé? gﬁe(ﬁﬁaﬁi{ﬁ{te‘kﬂﬁsgheaqnto

ostazo tinme as to the solid

c?%gﬁﬁ?ﬁ?%b &a&@%é% @Q%lﬁbﬁtl&i@wt@nﬁ Exanpl e 3

and Reference Exanples 3 and 13) which was

measur @, i ITHexathoénis det foaitdirEaaymre 8f {Hedbonedlitog27,
that the test drug was adm nistered after feeding.
whereifd the actiyeamledidadingredibnnifeciddstagel age bl ood

| evel of cilostazol with tine as to the solid

phar maceuti cal formnul ati ons (in Exanple 23 and

Ref erence Exa Ies 23 and whi ch was neasured in
BREEY iGRCRE Mﬂ RRYI NG OUT THE | NVENTI ON

;I' 2? SOI1311g qu grgar%% éﬁg\!vu{é) (ri{rsuslo tt'18rr1] c%%gaét%?ls%tshoqc{he 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.

BEST 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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preparing thereof are described in detail below Solid
phar maceuti cal formul ati onThe solid pharnmaceuti cal

w0 soosuizaod on of the present invention conpri SeBCT/a20&009583

active medical ingredient ang (b) a pre-gelatinized
starch. The solid pharmaceut Pcal formul ation of the
present invention contains usually 10 to 90 % by

wei ght Ther jlRl phhymeetioic8D fdmbylatioghtf thropeesent invention
preferably 30 to 70 % by wei ght, of the

dqumepgistsa{a)raz edtise anedicah 1ngtedl€trtt)amii$|@)da pme tgedatihized
wei ght of the formulation. By incorporating the
giaeclyel ati ni zed starch in such a range of anount, the
solid pharmaceutical forpulation of th resent

i nvent iTé¢ selid pharmacensigat formgladionse Qw%mﬁ?ﬁﬁon
c&%égsabéﬁéhm& 8D oy weigltl, tseferaBBE20 15 40°% bieignt,

B e 3048 0% By S5kt PR pired igren (o
étb%ﬁ)eﬁa?éi% Ohw#e Wﬁﬁle@%w‘fﬁ%ﬁﬂ%‘ iﬁﬂﬁhlé&@ﬁ ch 1§1‘é6t‘pﬁ15at1ng

corn at starc potato starc St arc

fe'8 BlAlisd stARhSPs R ChngMbIdmBaNnt ] bﬁh@&@lﬂdl n a
Si n% e ﬁ

Ind of the starches or in conbination of two
Pharmbeesticalcloemulitiencofsihar plesenainvrntion tlast the desired
during the preparation of the solid formulation,
(teantacteristity suchtasehighr physical ptrangﬁu; efithe &brmulatlon and the
conposition mxing wth the active ingredient an
desiced pfective emil sgtaingd reease vhike agkue s@glie@hent within the

phar maceut i cal r£33| ti on of the present i nvention
@mﬁavmr%ctmlée@ IMptegadst ar ch obt ai ned by

Dre-9el A4 sk AIScRURYS SR POhbRIRYR) B R W any
e i iy
e LT S
S3%e kittd 0P@h&&tarches or in combination of two or more starches.
These starches are 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, thé 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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Preferred pre-gelatinized starches are a

pre-gel atinized corn starch, a pre-gel atinized potato
war@saiBooand a pre-gel atini zed wheat starch. PCT/JP2005/009583

Particularly preferred pre-gﬁl atinized starch is a

pre-gel ati ni zedcorn starch, because the conventi onal

corn starch has a uniformparticle size of 10 to 30 nm

cord RS hecareithe dorveesivechlicoin sthrchibsasreedniform particle
formul ations and hence the pre-gelatinized product

sizecof 00 to3Cani hndHaerdieeis, easily processed batoatisedesireds

| ower noi sture-absorption characteristics in . .
formpiaticns and: henenhthe prengelatinized eradict thercof inpasily

i ngredient to be incorporated into the

hemad candi foatherdberauc 1§ hast lowes @P&Eﬁgjaﬁ%éﬂﬁ?’an

Bl ot RS W e
medi caﬁhﬁiagcqi)"?er ﬁllg%‘??-ﬂ\?\’g%/eedr@ég IP(S E@hﬁég@@g@%&to the solid
ﬁ%ﬁ%@%‘g@&%ﬁ“@gﬁ&ﬁ@ § RS APMVGHTRH fdyPbE@ny kinds of

In various p ceut 1 cal preparati ons

rgeaﬁaéﬁemaﬁn%%y BRBRHFRIceLYical gafitiedsadff 49they can be
I gestive organs, cardi ovascul ar agents, agents for

£hAtdisteredrotouy. s Thiegmagdanivatéosolubie phediaanresrts arshardly
system antibiotics, chenotherapeutics, antitunor
waertsoluplansidtamgotegabkamples obthe medigamends lage gi ¢
agents, vitamns, or nutrients. Preferred nmedi canents
medideaneints tabe ineenposatedristvasinustphampaeqtical preparations
preferred nmedi canents are classified_nto Cass ||

Jughy RS PEeRES 69T TeSPIratary apsaint, ageptsifor digestive organs
R R eSSBS S g o
B REa s Vel SR ARG, | Aol AR S pititymor
bR n Wy lrse A ey henghaggens o

Ahgided! Prarirpéd sdibhmeRgiraRiidly artef-gomblet ed
Into a sustained rel ease preparation, it can rel ease

friedi@ahbm es. MERl cthee Prefpreetl atddicant b fare tdlasdifiedhin o Glass
t he di gestive organs, ‘

1I (High Permeability, Law Solubility) in "Waiver of in Vivo Bioavailability
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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and hence can exhibit the desired pharnmaceuti cal
activities when adm ni stered. The nedi canents nay be

waismd/1edoene or i n conbi nati on of two or

t he nedi canents. 4rt/ VI ,

nedi canents to be i ncor porat é

phar maceutical formulation of the present
are t e@avific BRamplePaf Hox atddicaiehits ob Me, ingbegaitagedlinto the
cil ostazol, acetam nophen,

guliceghairriceleicap fapimelatiorapf txe presbnﬂ infvension are teophylline,

rebani pi'de, ari piprazol e,

i traconazol e, piroxicam phenytoin,

nor e. KPEIIEP2005/009583
10 SBecr fic exanples of the
into the solid

Ve 1o VU

i nvention

or verapam | .

giepaflokhein, qartefalol; pioeatanpl, sebamipisie, esipipeazole, cilostazol,

ket opr ophen, naproxen, dicl of enac,

agataniinaphephaifgdinine, katnrepASANAPIaReN,

preferred one is cilgstazo]. These nedjcapents

lﬁmqqn@@p BT e, tr)wer)ra‘rergapamrL a‘ﬁ’&rrgn%;f
t ai ned relfase prgjp?r atlr The nedr C
rens0regaplen e Lo, RetenreEbeEh:

r't?eﬁ%%ﬁié WGbirt ;Hé*y@?lé’fm%“ﬂe thef aaﬁ‘ﬁﬁrs

@9@%? Rflod S0P TS mefiRint h 8ah R padticy

of exanple, in the range of agout 0.

AR HHnulated e abdstdided eeleQsdphypawitii., nore
preferably 1 to 50 % by weight, based on

wei ght Themtbdicarienlbs mayf behﬁcorpma$ed imto. thkhsolsdl i d
pharmaceutical formulation may further be incorporated
phaemaapptiopl featreulationt inoan apriropsiase kerowatiwhiggsmay vary
such as excrgl ents, binders, pH adjustors,

dependiagr e &

colorants, flayors,

ohiiF gavsnasn;o ermtsﬁé

8556 ofnbuk May b

itraconazol e,

ngiclofenac,

ERrERis, fRoteae
4R850+ Dr gngl’érred

sexes

sefltwH@&Y the
e U by

t he whol e

¢ kings anst ¢fér¢asy ehshe rrgedrcamqraténﬁgxes and ages

unl ess

b; (R5sSiEBDIG, dp the

rang rEDoF aboUt bpd){s 0(‘90 19y v&lfeal1 P ei‘efé’i@bif 0.1 to 50 % by weight,
g
more preferably 1 to 50 % by weight, based on the whole weight (in dry

weight) of the composition.

The solid pharmaceutical formulation may further be

incorporated by an appropriate 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

RECTIFIED

TY
SH

ELT(RULES1)
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sugar, mannitol, sodium chloride, glucose, calcium
carbonate, kaolin, crystalline cellulose, silicates);

whrder®o{ e. g. water, ethanol, sinple syrup IR2YO5/009583, ., -,
gl ucose sol ution, aqueous starch sol uti on,lﬂu’sr 19. (. 4009

gel ati ne sol ution, carboxyneﬂﬁylcellulose,
car boxynet hyl cel | ul ose sodi um shell ac, nethyl

&?fgh&‘hﬁb? %Mbﬁ@&&@@ﬂim@@?g,@ﬁr)hblspﬁate, anhydrous sodium
hydr oxypr opyl cellul ose, polyvinylpyrrolidone,

idlyivbgem pladsystrate, sgalvani nydrbgenphosphate, soatiim dihydrogen
adjustors (e.g. citric acid, citric anhydride, sodium

phosphate);sdisintegratoraie g, carmellosd caldiyat, dow, substituted
anhydr ous di sodi um hydr ogenphosphat e, anhydrous sodi um

oy dsaxypgenplest plosee CasmEilons nSissgarpabeshapdiusedi um

di hydrogen phosphate),; disintegrators (e.q.. carpellose

camheRymethahsEs s sadingy FoaBRYeeBsh Rapttizste (Ce.

car nel.l ose, .crosscar.nel | ose sodium carboxymethyl .

BRLPOTPLS U AOSPERURBRRBTRFTS [ 8L AAIRAEY Gtfflonium bases,
ol.vsor Y - . : rnary

SRR AT sk i RARBLQNCRL STPARED W, Bredilite

fg(glmggll}ggflbgl 1t 8bloidal SRIALES, shetos! axheasidotstesd);

icates,, sucrose fatty acid esters);
EQbPARY @ dg.%leﬂllovxy ﬁ!oho(\j\kidépgelwwiiﬂ)n yesquivxidgsesquioxide, B-
e, -

sesqui oxi sesqui oxi de, carotene, titani um oxide,

¢ Dedese) tamisms loxéde,ffood dolars such 4s foogdue No. 1, copper

chlorophyll, riboflavin); flavors (e.g. ascorbic acid,

ekjozophyH, riboflanin); Savonmiech| andobic 4¢ide aspartame, amacha,

saccharine, powdered sugar). The so]id_ pharnmaceuti cal

sedirum phlerides frietoss, seeaharinge ROWSIETadPULaTK or nul at ed

in any type Qf solid formulations such fine . .

powder sTﬁ/‘g §qld r;ihar gRagRitial %?Q'Hlui"{‘té‘?n of ?‘Bﬁ PTFPRAL Infigntion

sol i har maceut.i cal for i. 3 to e

Ftfe ORIy SEBCPL B T Bhul L SHER s o powers,

gﬁ%%i%gs,g%;%%‘i&é, Qb1EAPRH KRS 1RO S HRP pheiiRlRukRAT
ererr onesare granul'es or powders. In order to

fRn it 8Nt EpredentiifivenBbA RAY Futthdrsofditialated in the

form of coated products or capsules. Among these formulations,

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.

RECTIFIED SHEET(RULE9])



10

15

20

25

crystalline cellulose into the solid pharnmaceuti cal
formulation. By incorporating crystalline cellul ose,

W bwsamoposi tion can easily be forned i n spherPCEIP2005/009583

shapes by conventional technique for regul ating

spherical shape, and hence, il is easi |y granul ated by
extrusi on granul ati on techni que. Besides, the
conposiThieosblics phariedeutical forheniatin ehthxeprederitineention
to package into capsules. It is also advantageous that
ddrerelpase thehctivemosdicab ingrediaritf grediunadlyywithin she eligestive
The crystalline cellul ose may be incorporated in an
taaotuntinodddition, gbe %na,rmmegmcal ﬁom&ﬂ%@y ig digested wigh

by wei g nore preferab

hylane po BCTRDEHecaTPORA h bk fRipstine; Dy which the
f°@%2§é€@l§ﬂ€8§ﬂ : ﬁeﬁﬁﬁr@wu“ a%'?{gfag%‘{%ﬁ%rg pn can
b St e”EIY%sf"egﬂ#%‘n%%eu% i WD nd1PERH phSshEERE the Bigestive
R I
$aréRgs %%ﬁp%'raﬁf@ﬁltéfth%%lﬂ ﬁﬁ@hﬁhb@ﬁtl@éﬂfdiﬁlulatlon in the

sufficiently rel eased by reaching to the | ower passage

©itid A riégashed hereimbeforthuhd tioreby tige solid ipharnesenitical

i nvention, the pre-gelatinized starch is incorporated
ﬁomnmlanenmﬂtnsﬁqmmnlraofaﬂm sastaineduelzase rproperth@ ehtheactive
as nmentioned hereinbefore, and thereby, the soli

ipignediens arid: alsof enbenefitoel releasst plethdymedienl lngéedlent with

sust ai ned rel ease properties of active i
Bl G NOEVONG thE BECHIEUSEt of TRRS: TRAISELY PharAceutical

{orfuiiation of the presie Srytiidn chm i s ddtEsh bh fhe
t he rg%tﬁd&&ﬁ{gd Pél 80 gcjs éPa@f?)tnetﬂaﬁ%\gﬁ{thﬁf %t?é dEQl‘gn of

al ne re e preparation

{iﬁsbﬂﬁng %zéaﬁaﬂ ifll th SIQ% LOvatRdYalHeabtivd hfedtAeRigrydient is

ract act | ingredient 1s hardly

Hhﬁﬂ?' 8So0El it étOI‘bWerF;fa’ﬁ obtht kiegelitgestrave (itd. adter passing
.e. after passing intestine) having | ess anount of

ﬁﬁdgﬁné) havingdessiagastiny of afuedys hiewrd digestive fluid) necessary
di ssol ving the ingredient and hence the preparation is
foradisselsing theingredient 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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the body w thout sufficiently dissolving and rel easing
the active ingredient. Method for preparation The

waodos/di3obear maceuti cal formul ati on of the presertT/IP2005/009583

i nvention can be prepared by gubj ecting a conposition
conprising an-active nedical 1 ngredi ent and a usual
starch as a binder and optionally other conventi onal

staftingcdniodtiohandt arting conposition) to _
pre-géelatinization. That is, the solid pharnmaceuti cal

f or mul ¢if)i stepof Pebjeceing #t Starting dahpositiog &t agges i)

and (ii): (i) a step of mxing an active nedi cal
getatieitagion einstascktarting usual starch and optionally

ot her conventional carrier to prepare astarting,,
conposThegtpmpagents yontaingd iprthe Haging cgnpesition prepared

i%@%%%dﬁ%ﬁégrsw‘ bRty Srnin hé Byl onfe o dore:
5008 o B e SR VBT A Bt
PURAME REaRIPR SR RS AECHRIBED( 1A SBpty, e
it elfle Y@al_r{ﬁgiaécﬁkn{ NGfecstiapdh ,tpmﬁ-gé&*ﬁidﬁecneand other

pre-gelatiniz and ot her opti conponent s

dPtidhAUSora pbheats vaityu Peatrivre) prabednéorparaeghfompreparing
the starting conposition in the sanme anmounts as those

the $taetihgraimpositidnpinatina samiei ambuis msl thoiserin thieefinal solid
starting conposition contains preferably water in
pliaithaoeu tical fesmudatiennent i oned conponents. The wat er

content _in the starting conposition i%@ngiybl imted ég .
speci f iTher gﬁag@pgmﬂmpgs@%pqn}ta%spge al ‘Q’a%’eri ]é‘h?.’ 1tion to

B B9 RL e RS LS A e o
ST BTBOE P B 0P, ] 4 361685 by
weight, preferably 40 to 80 % by weight, more preferably 40 to 70 % by
weight, based on the whole weight of the starting composition. By
incorporating water in such a range as mentioned 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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conposition can easily be fornmed into the desired
fornms and further can be subjected to the subsequent

wee@saedoad i ni zati on step effectively. The starp@Tgr2005/009583

conposition may be any types sz solid conpositions,

such as fine powders, powder%, granul es, tablets, and

so on. The shape of the starting conposition can be
meihddi Wheavitie sdlicphbeinzgeatichkfdratulatioris in the form of
pre-gelatinization in the step (ii) to formthe )
tHegraadleylit is preferadle dviinedrparabe caystalinmeellitlosadnto the
the pre-gelatinized starch (a- starch) with the sanmge
startprg conmpesitionland thgranwlete the comnasitipn by extrusion
preferably fornmed in the sapqe fornulation formas the
grapylatipn dechnigyierigpthe $16P Whe desired drug. The

't 2°?ﬁ&3é%é&ri% cpasifion id ﬁsﬁzﬁﬁ%%@ &%‘i?HB%Sq:&é@ ¥ ghe next
AR S RO AT P 838 e convere

. u i tei ' ; i ne
BFRGEIen e RelGiati A WEpopesRiE
Onventdhal &ﬁ@h%”ﬁ?%oﬁdv@ﬁtiﬁ%@ddl@a@h ftanstdicd)  For
technique in the step (i). The starting conposition
dxamsplehstidiethe statigecsimpositidrheontaihs stater (@s Jnentioned
wherein the usual starch is pre-gelatinized so as to

dimvey tive stadingcomposition s sThieqted tgdleat itreatmenin e heat
be carried out by a conventional nmethod for converting
tgeatanert mayhbe cavriad arshanysonygatipnal hgating treatment, for

GHISVELS, PIETDERV P TS Beag E Gt e IS reaency
itﬁh@%%féﬁ%mﬁﬁiaﬁg%ﬁa%{vﬁ R Wae, Spd Ik, dnheating

i i . i i i i.ah .
BFEER iSE e E ABee bubighisuaty i

t?l'édrirl(%% b 78 to Mt -0 PrkitFabBBE t811WE CTRYT @ h¥ating time may

according to the heating neans, but is usually inthe
dppdprititekbbé deléidninedradordany Yo 8Re healidg Meahiseby a person
heating time nmay appropriately be determ ned according
didliediénthetamg nmeans by a person

Besides, when the starting composition does not contain water,
the starting composition 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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skilled in the art. Besides, when the starting
conposition does not contain water, the starting

W@ 2wpasiodd on i s preferably subjected to heati neCTER2005/009583

steam for exanple, by sprayiH)ng wat er onto the
starting conposition and thertreating with a steam
m crowave, by which the starch is converted into a-

figArtel. suitecd)eatd fgerebydine presgelatinizeicmiedane with less
mentioned above. Wien the starting conposition )
etfirieacys OnyidteadtHerchared | whengherstarting conpositiom aving
granul es prepared with extrusion granulation, )
sphehivatjsbape s hjghrddgree igsubigated tenhoghing wigh gHerpvave,
(hi gh degree of spherical shape}, and hence, a
thaistaping coBjRasiten is heated HAYEITRBLINNG. PW&P@ E’&HCC the

SR Bl s Pl DR Rl
. i SN ot AR Sl By g
B GE TR R P BETarti meVRRY bl SBne iy heating wigh steam

the ot gk, NaRe stiifi EbMmpYsition 19 saBIELEd tb ARelirer ng
spherical shape in high degree is subjected to heating

14 thn FatioaVeivhe $tagch icanthitgdcientinscémpositsorh eaigect the
irst frominner part and hence the surface keeps the
desissd formm akionecon taiming pitd-gelatimizedy starehHeastiagh). The
treatnment, and thereby, the pre-gelatinizatjon can |,
restitting phiaymnceddical f@anntation thas pre-gelatinized cantans
may al so be done by heating w.th at eam .Thus, the
rgpture gncoheaes is Brefprally b’il&? yéng in ‘order to remove

gl ?Hr%%??%é° tying 1St Bl PSS aTFuliOublibshogyfor
- t . _ . . ) :

SiedpEe B ReGe3hTL Alyind o 8% ot bES0 to 00°C,

P& y%r%ﬂl? 6WPLBY¢E. e titn® el phbMaBy HecdéRendifed -

n order to renove the noisture. The drying is

zﬁgﬁéﬂcﬁﬁg%ﬁ £ frr 9 BY ERé iptRaimaRiiRGl ffnnukxiombad the
eping in a drying roomat a tenperature of 50 to 90
drying eéeiprhiure) aind §6 oft. byl hepatsynrekiliedrin thy art.
optional Iy be determ ned ) )

The solid pharmaceutical formulation of the present invention
may be the preparation obtained by the above steps (i) and (ii) and
optionally 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



10

15

20

25

depending on the fornms of the pharnmaceuti cal

formul ati on and the drying tenperature, and so on by a
w@ansamsoski | led in the art. The solid phar macertT/arb05/009583

fornmul ati on of the present inyvention nmay be the

preparation obtained by the Wove steps (i) and (ii)

and optionally further drying step, i.e. the

pRbanet & paskedinioeabdyleshe givetsd desired solidnpharmaceutical
alternatively it may be a preparati on obtained by
ferthjuéatiomgn tthe ferhi of dagrsmlésit i on obt ai ned by t he
pre-gelatinization to a further processing step by any
conventional methods which are usually used for

Egre ar i nna pharmaceuti cal formul ations. For exanple,
E{é‘g@lﬁ FANIERBIAND by pre-gel atinization are

o SRS Pl B PR i
HRBCBHLLER, LS 30l S D530 i
AEAJUE R b okt et he g panldosmba o

urther proce into capsul es

to gi vedshfeseak IsdtidsphatnAba fiasieferimiahtibar oiuthat present

in the formof capsules. EFFECTS OF | NVENTI ON The

ia0kh topeasregadllent athdractaristidsoof eledsing pfficiently within the

i nvention has hi gh physical strength and can easily be
dipe stiveedrgam sswitihgsu staghed welease ggopbrtéeskand hence can exhibit
deconposi tion during the preparation steps. Besides,
thieedesitédippramagolngicalactivitins wharoadsrinistiergsd,s¢ile it has

i nventign has excellent characteristics of releasing

kigh; physical SeRgthh t he di gestive organs with sustai ned

phar maSb g ER e PRBETaREH s e iari SERId Besent
BREn Ro SR HEERE 5o ERpTent R RS HEatihBRdNatth (q;starch)
] 02560015 41 iy se e i et tund hence
shsccdligRs in vegdstibilityand hence

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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is excellent in digestibility. Furthernore, the
present invention provides a nmethod for preparing

we@2a®shyovhe solid pharmaceutical fornul ati on CRPEIR28€E$009583

as an excipient a pre-gelatinized starch (a-starch)

whi ch has hardly been obtai ndd by a conventi onal

met hod. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON The

dMo8ES (mArRiTheAlreldsby Otsakadiegdmacemicaldes. ailtd Y60 were
foll owi ng exanpl es and experinents, but should not be

rabestt ané dheanbaure masentdred éhto aBpeedl lndadeor(Maedelmabmber:
(tradenanme, "N sshoku Corn Starch", manufactured by

NS Kpbs0 Smanatfact uced ok Okada( Seiko K)K.),cand therataa purified
cellul ose (tradenane, "Avicel PH 301", manufact urec{ bgr;

wateni( 1 6G0@ iwapagded wish stirsmgglo giNRdeslagtinggixture (Starting

]é[mnuf actured by O suka Pharnmaceutical Co., Ltd.) (60
igtuge Exampieglland the nixture was entered into a

oPocn ARkl SR TS sy DR icst PO TR BB b witn
FeRfFoT B lldlop phlide fhudatiorfic e lhoRa el 0.6
rgr n(yaargggwnqz@tyfi RAralfacHi Yl o Fw'g'ft PoRAaBEON)UD @ike wet

equi pped with a dome e (hol e dianeter,
AU, (TeewtaitalGldd wer@ttdaaed wriehl sbyplieroid Zendal

.) to give wet granules. The wet granul es were

(Meaherized QJ-406phexoi fhicrered byRugi Paadaldros@gulate the shape
manuf actured by Fuji Paudal) to regulate the shape and
and sizef of the graanulessby mhichithie stastisg gompesition of wet
conposition of wet granules (Startin osition
Freavies (Starting Composiion Hranaple 1 wgs &ion of
rel 91 ol <540 SRl Seked LRneath g e SLER
%’?&éﬁ@ it SR GG 4 SShdvh (ﬁ’odellrhﬂ'n)oef‘.I NEQGEBHOT
manufactured by Matsushita Electric Industrial Co., Ltd.) at 700W for 6
minutes, by 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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m nutes, by which the corn starch was pre-gel atini zed.

The granul es thus heated with steamwere dried within
w@2msAti300p oven at 60 C for 6 hours to give a sedT/4P2005/009583

phar maceutical fornulation in the formof granules

contai ning 20 % by wei ght of 13i 1 ost azol (Formul ati on

Exanple 1). Reference Preparation 1 Pre-gel ainized
prepargtigmch (tradename, "Anycol”, manufactured by

Ni chi den Kagaku K. K.) (210 g), crystalline cellul ose
RdfepgmeaBrampdilcel PH 301", nanuf actured by Asahi

Kasei Corporation) (30 g), and cil ostazol )

( manuf Séithoeti sbbjectingto prexgaiadinization trgatmenty the sgarting

g) were mxed and the nmixture was entered. into, a_ speed

cemepeRifiop\pidEet gIAHHES (REKIINEGOMRASIEAR Pl Lb¥aga
iy Sl B L Oy R E bk 1 0 e
sl e frBlaion if b fY elrhdleR shfatfEa3® o by
nElof efbp{iol ReEFGICPBnERM AL MariBlL o0, |

E)Eaﬁﬁ;ﬂ&r‘éatotlhﬁ starting conposition of wet granules
artirng nposi tion Exanple 1) was directly dried

Wi t hi nTaedtrrely, Oyetaltinetdelilose afidhturgsas shgwreirmTables 1
solid pharnaceutical forrmulation in the form of

aid Buvere niirediamidnthe2misture wes ghtersd initb esspeed kneader
(Reference Fornul ation Exanple 1). Exanples 2 to 11
(Wrosled trusmber NG 450 mansepkissbby Rkasia §eio Kbdnand

Tables 1 and 2 were, m xed anéj t he m(ﬁtgure was entered
theretoa ppediedwaserell YO del #lurseRddrayItRsirnng to give

SFarviPe comerurops 8t % ClbitiondRe PRy 2P g
Evanpl 5t st CHURAS) P el S hicE Y FERATIGR"

g A5H6H With @it EXEufbn 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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Et}ar macegti cal4 ggf H

Kasel

Corporation) (30

(manuf actured by O suka

d.) (60 g) were m xed and the
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fbYCsOfect B BEL-YerHitYalii tPéatRent, tABGtarting

ranul at or ( Model

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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purified water (160 g) was added with stirring and the
m xture was granul ated to give wet granules (Starting

WEwpasidd on Exanpl e 12). The wet granul es werBCT/JP2005/009583

subj ected to heating with stg@mwith a steam oven
(Model nunber: NE-J630, manufactured by

Mat sushitaEl ectric Industrial Co., Ltd.) at 700Wfor 6
Bleatiehd bstrishiCd, Lhd) ao700W dor b masutess byewhidhnthzedorn
The granul es thus heated with steamwere dried within
starbly ivag mreegelatindedC fIire gramoules theisgheated wishj steam were
(ghar maceutical fornulation in the formof granul es

ted withing doyinggveneabhP 6ot bl beey i 8iVEcH feldt i on
Rt e Sl dPRUATR 40 dPeBFE BLA BsIES RRnEaintg 20 % by
di t b 11 h f f th
B BRt L RRE LB Rt BRIl - The resul ting.
E‘éﬁt ggaqgl es were subjected to heating with steamwth
en (Model nunber: NEJ630, manufactured by
Nt . | . .
sus %%%%ﬁﬁ% pFep i RetertRce Bldinpleal (JOFWede put

3 m nutes, orn starc

dH 8-Wel AlerPARe- (diHRe@Taabbas 1tihes) ead €He Wulrtact éfathe
were dried wthin a drying oven at 60 C for 6 hours to
ganeiles sels wetibdbyesprayingwdtor muThe iresulting wet goamules were
granul es containing 20 % by wei ght of cil ostazol

Usjeotddatd beating witle st&m Withrpsteampvend Madetrzumber: NE-
granul es prepared in Reference Exanples 3 and 7 (tZS) %)
Je3@ masarfaeturgdtbie MatsushitanglecHic dadusiniplCon Ltd.) at'700W
Exanpl.e 13 to give solid pharmaceutical for.mul afiQQs

foh % WEDYE9n BF WEiehh Ehe SOBO MBI HRSAY BTt Jte

gamiies g el ain Abamreats Gl ot Rondrf BPeg ®s o0-c
@? 6iTofLSs ?«? %g\;égd% 'SPk dﬁkg%rﬁ%éﬁﬁiﬁlsfo?ﬁlﬁgﬁm ihnhlaBt &

€ used, sire
granules containing 20 % by weight of cilostazol (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 Examples 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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pharmaceutical fornulations as shown in Table 3
(Formul ati on Exanples 16 to 23) were prepared. Table 3

w@oodariphd ¢ copol ymer (Eudragit L-30D55, nanufBct/amrees/009583

by Rohm (i ndicated by armuné of LD solid content) b )
Et hyl acrylate/ nethyl netha 1ryI ate copol yner
(Eudragit NE3OD, manufactured by Rohm) (indicated by
anmount Tables®! i d cont ent) c) Et hyI ceI I uI ose (Aquacoat

anulfqﬁac;f. ﬁ?ﬁ ﬁgﬁ;rVExzz Ex.23
Comieetla | ey effhcg T2 1 69
< 1400 2 51 51 51

cgllleloqeLQtl ni zatilon trefatnent| the $tarting

Acdinpasi (g dns-of MEQ ayr 5201 s| 20rapark€dd) n the |24 d) |30d)

(ilose26L(gp [ TOOXdnp0@s [16000 P3POver d0di r ¢ciS0y dris® | 150

aé“g‘ r&%eéa%%gﬂgp}slﬁaﬂaglsﬁ SOR5sn e auFacsrrg bR R
e | [
] e%iqq otk 88 SBka BRpteab ot i onerwih

B8 Ay APOLABAE Sl TE R oD,
EX a tdr‘édzb Radind) (gl @byl ahBundtof %hu@é‘ontent)
nmeasur e y usi ng one granul e thereof (dianmeter, about
CX- G tHlcdii 1558 | At A dodH) inia@shd factut e bg s dHitkiadei rGoripey :

, manufactured by Shi madzu Corporation). The
res(lmhd&aanz@ byreowouint of sblid cbntent)t he tabl e, the
strength is indicated by the | oad ( whi ch was given
d)o Alpha-stanchafinayral gmanifeytuseshby NchidenKagaks K.K.)

bokenAs is cl ear fromthe experinmental results, the

— "5”' 516,10 rrrul ations of Exanples 1 to 2
showe 0 tl h t f f I .
Sonpar .\égﬁow sV H DR ftizafion, i dinghi, 3hs' dtarting

q\’\ﬁgﬁﬁgs ﬂ)%vgso wg{ gxtg}leule\!@)fﬁfé‘t?elreatlheﬁl&t &o@edﬁ?&qﬂlﬁéﬁﬁles 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 Experinent 2: Evaluation of Drug
wRzloeaswoPr operties Wth respect to the solid PCT/JP2005/009583

phar maceuti cal formulations Jﬁg the formof granul es of

Exanpl es 3 and 14 and Referefite Exanple 3, the drug

rel ease properties were eval uated. Specifically,

steapitHi sTformutatidhdnreithparison withtthoge dif RefenenicerExaaples

r.p.m) as disclosed in Japanese Pharmacopoej a,

1Dics 2pindtichrshibess thatrhe\physidal strength of frmanladan, weuld

cilostazol fromthe formulation (dissolution rate, %

ressankadty bedneyeasediby pre-gelatinizpHapricdar¢hal

formulations in the formof granules (500 np)

(Exanplablee4and 14 and Reference Exanple 3 ) and 0.3

W% aqueoyS pestniple haur YEsahipié @ siol Ref.opx( 900 mRefaEx. 2

%“egg :;l ('N)g SOt VgRlg Whar el nibhg amount o 3c1 1 0Sf azol4 3

tapse—of —tinme—was neasured— T thiS tEst,
anyl ase (activity, 20 units/ng or higher, tradenane:
"a- Anyl ase”, manufactured by Wako Pure Chemi cal

Expgrimens2: |Evaluagipn of Dreg Relqpse BERRATES t he

For  ndViBliTsaBEcilo themaid ARG Utel Daa IR i the

di i ve t Th Lt |

AR e E o SY b0, TSP RRrRel Mample 3y e
SR BB L i BB i o P

@?p@ﬁf& g%r dfﬁ%ﬁﬂﬁgﬁbﬁﬁ%m %Fﬂ@%ﬁl‘}'.) aSditaesed e dliﬁﬁﬁ,se

| ase, the formul ati ons of Exanples 3
PR&rrAdc d Dselutionarddty 2hdcMesdlsed, thessatewfidissolved

rate, but the formulation of Reference Exanple 3
dlstezolnfoonhtrg forimuldtion (dissadlitivharate 2%} veaemessuged by
addi ng anyl ase. Fromthe above experinental results,
usingathecsolid phegmacgu tichb famnalasinnsin the faran of granules (500
fornul ati ons of the present invention hrazxe r oper ;[ ;)/es
wg) (Epuainjes Bsand JArignd Reterencedixamele 31’51@ Wt %
Saasons oAb Bt KSR SEhsh 1966 P2 bl tig'sotvent,
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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tract |lower than small intestine. Experinent 3:
Eval uati on of drug rel ease properties (2) Wth respect

wo ooshesoen! | d pharmaceutical fornul ations in tPeT/irR0es/009583

of granules of Exanple 9 and_Reference Exanple 9, the
drug rel ease properties wer e2&val uat ed. Specifically,
according to Paddl e nethod for testing dissolution (50

dolilt @hﬁéc%ﬁéwmdlatiéapﬁahe pilesenadowtion have

Di ssol ution Test, 2nd Method, the rate of dissolved
propestieg of rapidly dissdlving(relcasimg] the siouigtdwe to actionf
was nmeasured by using the solid pharnmaceuti cal ) )
dmylaseani digssiive trastf pami@ﬂagbfawgﬁasre@gb@d tg)themigapiive
9 and Reference Exanple 9 ) and 0.5 wt. % aqueous

tsach lowerdivay smedlaindesdnet i on- (900 nl) contai ni ng

Exdongeas s Rumlpson slirg gt pivdcdes e T
wher of WV itReshEtho i Soid eflafiadrRatip 8ol ln the
{P%&nlgtgggﬁan%l@é tnolf ?)A'Jg(ragxfégfg@ ta%lgﬁsﬁgi’éﬁ'énf?@ i@c‘éérﬁ?}e He@{dgfug release

artl s apove procedure was

g@%%?ﬁ@g WEERhILARY. t R eRlifitdIRY ateby@itly 1WOPAGHIRI M@tied for

ase was used, and the rate”of eluted phenytoin

fedtinpdissbRINITRISO £ P.0n. has disdesecdth Ualpenese Philirenacopoeia,
results are shown in the following Table 5. As is seen

Dissolitien @eser 2ndilethads shietrate ofidiskiadved oilostazohfremthe
phenytoin in the fornulation of Reference Example 9,
fommueld tisnnfdissolu tion alte GYoh ras measured dysusing: the solid
el uting sol vents cont ai ni n% anyl ase or cont S%ﬁl ng H‘? 1
phytagseu taak e REOTRARd e JOF M PhgrEdles §2pAane) (Example
fornul ati f Ex le 9, i f th |yt i
4 Gk hek R SiermiPla Sy bl S A& SoHblMappyigpicat
yt oj i m. | ar. [ he f at | fios
BRI el Migh byl ettty 0 TR 00 Hnigher
l t el " t i |
B e o S S T A et
§t

1 w?ﬁgts:, %%ﬁgﬁ%g? phior gRsk Ahatuting sodvert, Aitesrene ebé aerdunt of
eluted phenytoin 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 Example 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

RECTIFIED SHEET (RULES1)
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the present invention have properties of rapidly

di ssolving (releasing) the drug due to action of
w@eosas®od n di gestive tract, particul arly whenPCEIARAEH09583

to the digestive tract | ower_than small intestine.

Tabl e 5 Experinent 4: Eval uaffon of Pharmacoki neti cs

The granul es containing 20 wt.% of cilostzol prepared

dfrE@faFw 9 showudl agheﬁm@y Exereplsed digsdlation; rate, and

converted into cilostazol, 100 ng) was oral

thereby ittweas donﬁmmdgﬂmtdﬂ:@ssqlfd)ph?rmacbugicahémmams of

state, and the blood was collected with | apse of tine

thrdoresent imvsation heveproperiieset earidly disse v1ag|(r@§@@alg) the

bl ood was neasured. Besides, as to thepgaanu

drugAedoiarLrEAAEYRSS it diarSire bracs peiisy arly when

nistering the st rodu ni Is after
neae nhpﬁéo(the._cﬂg&j:s Yf'd E %ﬁ’f: nga%fs T ost azol
was ne 1€ | i kew se. Separately, a commercially
avail a etal tablet(r) (correspond ing to

ci | ost azpl Hliesolution iratesefrRbenytain wi |t Riffeyergedin| dipgolution rate
cel | ul os¢, Withroutst ar ch, Wathr nel | ose| ketWeeniwith and without

hydr oxypt oamlylaset(dy| cel amylase (b)and| amplees i[in &EETAt )

Kfehpleente Exami e 13) was62rlal | y jadni ni st ere@4t% the

R RRI 9, [and BB bl ool was38d@l | ectled with | apske6of

time, and the concentration of C|Iostazol in the
col |l ected bl ood was neasured (n = The change of

| ood | eve st a as shown in the
ﬁ%@%%%ﬁrf*ﬂ ng;—Y% %10%9*’%%%@%8@% (Fed) neans

that t gl_s&n YA I S
after ?gle LHES%tB Eaﬂ\ﬁﬁﬁe par a/ri%eto?é:ggsgﬁlb‘?@p%d@

kéﬁ‘&t REE R p1SB) (500emgh evhvertedadblte cilostazol,

%Ja%agﬁg% InRtérfgrtab | e, the rate of the ‘r;arent hesi zed
100 ang)Rvab orallg adahimsteretifte bezigledofs ele) dacing the fasting
Exanpl'e 13 (100% . Besides, the abbreviated terns nean
staté chhdwhe bl was ealledide wish Capseobtimeyrared dhe eancentr-

betmeen t he bl ood | evel and
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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|l evel As is clear from Table 6, the formul ation of
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the formul ati on of Reference Exanple 13, but it

| onered al so AUC. Thus, the fornul ation of Reference
Exanple 3 lowered nerely the rel ease of the drug. On
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ptesent—tnvention L{dwd malimel

XDy

in conparison{w th dudt o %&i‘ ce |Exa i‘
((‘ﬂnﬂ‘:?(‘i all Vi I L % I&lﬁ byt Cog?ég/ i)
nmeExesinie Bhe” AUC 59191'4&74\/\“ dh 4t 288 t He 2 * 72
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after feeding, the concentration of cilostazol in
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pharnaco |ne e granu es prepared i n Exanpl e

G %Bﬁfr&ﬁﬁﬁsﬁmd 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 AUCex
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 Example 3



Exanpl e 23 were tested. The change of blood | evel of
cil ostazol was conpared as shown in the acconpanyi ng
wao-2m@s/1Bo0eand further, the paraneters of phar maRor/JP2005/009583
ki netics (average SD) are s OWN in Table 7. Table 7
In the table, the rate of the parenthesized data (%
is the ratio to the value of Reference Exanple 13
shbQ@Y coresi oas release afwilost atot dvitleinntheadgessive tract and
mentioned in the above Table 6. As is clear from Tabl e
tRerdbyetHeodesited bioodievet bé clostazBleaistantsueuslydnaintained.
inhibit Crmax conpared with the formul atjon of
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rel ease properties. Mdreover, as is clear fromFig. 3,

%@rﬁxﬁ&ﬁv l5at IBB&falaétﬂﬁf(ﬁTlﬁmenEz(ﬂnpleacQQQ) owered the
00 evel of cilostazol after 4 hours, which neans

t hat t e thersanmeimannémas dessribed gnrixperémepit Gpéhﬁi es
within the digestive tracts. On the other hand,
rhanmacokioatios oﬁhmrangbe%nmeédﬁt Exqmople 28| %@é%é?rence
cilostazol wthi he di gestive tract and thereby the
Bl 2 ﬁl‘ﬁ%‘@‘l - of cilostazole is continuousiy

L1 AL Pl AR AT s

ekt sBhiiy g DT 2P ERETRIrgh By W PtafRl £ gFphariito-
%hbﬁ A@éﬂag etihgh) 'a&le%%%vrpin h%qﬂéy wat er sol ubl e

rugs aving |l ess dissolving properties at the

Table 7
AUCt _ AUCo Cmax
(ng.hr/mlL) (ng.hr/mlL) (ng/mlL)
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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region of less water |ike at |ower digestive tract,

the fornmul ation of the invention can rel ease the drug
wWe@en1800%er noving to digestive tract and it iBCUSEDed009583

for preparing in the form of sust ai ned rel ease

preparation. | NDUSTRI AL APPL?%ABI LITY The present

i nvention provides a solid pharmaceutical fornulation

iHRmiedN te Chyst bel66%riangithpanidofiuwithehehanadugt of
excel l ent drug rel ease properties and digestibility of
Rdferencei Pkamipde uBe(coatmentisilpravajlable dfretal Palkleth dntosould
using a cheap and stable usual starch as an excipient
raaihtaie the AdJGeliat the samg amin thecenmaesially avatlaplegproduct
the procedure for preparing the forpul ati on. CLAI M5 .1.
(10304}, w s meaathan e am QoS Are RNYeatip s can
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of hardly water soluble drugs having less dissolving properties at the
region of less water like at lower digestive tract, the formulation of the
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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hardly soluble in water. 7. The solid pharnmaceuti cal
formul ati on according to any one of clains 1 to 6,

wovbese13004 he active medical ingredient is cil oBCEIRN0S/009583

8. Anethod for preparing a sglid pharmaceuti cal
formul ati on which conprises $ie fol | owi ng steps (i)
and (ii): (i) a step of mxing an active nedi cal
ingredient and a starting OEAEBMSstarch to prepare a
starting conposition, and (ii) a step of subjecting
the starting conposition to a pregel atinization of
starch.

1. A solid pharmaceutical formulation which comprises (a) an
active medical ingredient and (b) a pre-gelatinized starch in an amount of
10 to 90 % by weight based on the whole weight of the formulation.

2. The solid pharmaceutical formulation, which is prepared by
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

(ii) a step of subjecting the starting composition to a pre-
gelatinization of starch.

3. The solid pharmaceutical formulation according to claim 1 or
2, wherein the starting starch is a corn starch.

4. The solid pharmaceutical formulation according to 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

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

gelatinization of starch.



