1 DESCRIPTION SOLID PHARMACEUTICAL FORMULATION 5TECHNICAL FIELD The present
invention relates to a solid pharmaceutical formulation, more particularly, it relates to a solid
pharmaceutical formulation having high physical strength, which is excellent in drug release properties
and in digestibility of the excipients when administered. 10The present invention also provides a
method for preparing the solid pharmaceutical formulation. BACKGROUND ART Solid pharmaceutical
formulation comprises usually an active 15ingredientjin 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 form@j%@qgw-ll-%m%). Hitherto, there has been
usually used starch as an excipient for solid pharmaceutical formulations. Starch 20has
advantageously been used as an excipient for pharmaceutical formulation because of excellent

stability and safety and further when it is us % ] ég{o rapules red by extrusion
granulation technique, it improv@?{j@sﬁ%% %e?%ﬁgﬁﬁ o%\%m%gﬁﬁtentivity thereof, and
thereby alleviates the burden onto the screen of 25extrusion granulator and gives easier procedure of

the granulation step. On the other hand, starch has physical properties that the particles thereof
are hardband haVBEFNEEHapébkary state, and hence when usual starch is used.as an excipient for

solid pharmaceutical forrxﬂﬁlg\%%%%éc%? %y%ﬁﬁo%yag@%@g%ﬁa%ﬂmém§%| strength. 2 The

less strength of solid pharma ation is likely to cause breakage failure of the solid
formulation and foenoglativss nfdoaveartieldarflihdtpreldaes andhlovldt plisfenagdn heekaging step

thereof. Accordingly, it is required to improye the physical strength of the sqlid 5pharmaceutical
formulation whefPTEUHRLIAR: %W&Wﬁ% B\ﬁyeg%gf’pijigﬁlﬁgg%?&'gqghc ﬁsa%}é%?(lii:% olﬁnclg atron.

Moreover, the solig phansmageriicakinannlatinaranerad bycusirgpisted sineh adrames@iant is also
insufficient in drug release properties when administered, and hence, it is also required to modify

10the fofmulatichPsoRFiestné drignEaRsag ReREded MmeBRR AT PTARArIng the solid

pharmaceutical formulation.

BACKGROUND ART
Solid pharmaceutical formulation comprises usually an active
15 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
20 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
25 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.



By the way, it is known that pre-gelatinized starch (a-starch) has properties to become pasty when
mixed with water, and by utilizing the properties, the pre-gelatinized starch is usually added as a
binder in a small amount for preparing a solid pharmaceutical formulation. The 15pre-gelatinized
starch has superior digestibility within digestive tract in comparison with usual starch and is easily
digested within digestive tract, and hence it is preferable for incorporating into solid pharmaceutical
formulations. However, when the pre-gelatinized starci‘n is incorporated as an 20excipient in a large
amount into the solid pharmaceutical formulation, the mixture becomes pasty when it is subjected to

wet-granulation. iich causes dificyiy e rsbaration ofdhe pharmaceytical formulaton. Further,

even when the pasty mixture of’the pre-gelatinized starch and an active me component is dried, it

becomes 25undesisaidlyge feitd oo egatest idr dottrat lakich imdiffienlédacpukve bzedwe psaprring
pharmaceutical formulation, It has never been known to prepare a solid pharmaceutical

formulation by a Rl&RGRTO Yrsh SRAJAYSEHFTIE RS RrEasingintrautbeienl and there has not yet

been establishecha.¢gehnigNe RfiRMRRATIRA SR EIRIRIISAY G ruationcASpiRG GRre-gelatinized
starch in a ratio of about 10" % by weight or more ‘and having the desired strength. DISCLOSURE OF

INVENTION 5Arsisjsataskeibdcpidesmutnidationistowsi sharahdsal sndrtivasdegaiblents involved in

the S.O.|Id pharmaﬁo%u%glaﬁﬁﬁmulaggétlu(%lc():réﬁa#glrr}g ua% Etptl%bg;{?!atlnlzed_starch as an excipient. In more .
specifically, an object of the present invention'is to provide a solid pharmaceutical formulation having

excellent physical strengtiarsbieayitigecssiktiepi drigatOneleas epriopkition \whepaadminjstered by
using inexpensive and safe starch as an excipient. A further object of the present invention is to

provide a method fRIRE eI A SBIRS FHAM SHIGRE4FBIRUREBRHED B AEdEFfea e -gelatinized
starch as an excipigpkfie Sesu R 18 RIEPEA! Ve MO LXIaRsSIYSoSIHY(ERel RaSlnefigen found that

when an active medicament i§ mixed with usual stqrch apd the mixture is formulated, and then it is
subjectdd to the thaferenuiatipresgeihsinidaicineg ssarenidly whlease sidhiegligassiverdrentis

converted into alpha-star? ;starch), the Iti id h_af eutical formulation h igh physical
strength and are excellen 'n%ﬁ’we\a% g%srgéi‘f’eggt%%%ﬁlgs errfl%‘%)llszc? %xségﬁgﬁtlﬁl\ 8%5(5?{?2)%%/3 of the

excipient when aoiropestére do Deequrespasinwehtanrhixs dednicomideted drbthe tiisia@tilae above
new-finding. Thus, the present invention provides a solid pharmaceutical formulation containing a

pre-gelatinized -ﬁ@@@;ﬁang%ﬁmirzed starch is usually added as a binderin a
small amount for preparing a solid pharmaceutical formulation. The

15 pre-gelatinized starch has superior digestibility within digestive tract in
comparison with usual starch and is easily digested within digestive tract,
and hence it is preferable for inéorporating into solid pharmaceutical
formulations..

However, when the pre-gelatinized starch is incorporéted as an

20 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

25 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



25wherein 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 disndvantageous 4 phenomena such as pastiness during the wet granulation
step or forming a hard aggregated product in the drying step. The present invention includes the
following features of solid pharmaceutical formulatiors 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, apAhg b pleweigRbal ABR IRMMIALGI e - gelafinihti sqbd b asmacaydical

formulation as set forth in the above 1, which is prepared by the following steps (i) and (ii): 10(i) a step
of mixing an activkabedictlibigiadisnigica stortrapdshaysigrthetclpsinsdrateesigiting composition,
and (ii) a step of subjecting the starting composition to a pre-gelatinization of starch. 3. The
solid pharmaceutical formulation as set forth in the 15above 2, wherein the starting composition

prepared in the $iepdDdwtier compuveNayskalline cellulose and is granulated by an extrusion
granulation technique. 4. The solid pharmaceutical formulation as set forth in any one of the

above 150 3, wherein th&BQRIRELRAMIF iBLE ¥Ih Wxpatiobss 1heUBhidhaRA%teutical formulation as
set forth in any qng, i Re ABRYBIdIR nYalatisnARe A A 2 HaBLIRPA RPN R tion 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 releaseoptapsngiorpR-geiphin it Yhcemascanicadinientation aosetspetifisaliy one of the

above 1 to 6, wherein the active medical in re({fnt is a medicgment h dl§ soluble in. water. 8.
The solid pharm%%eou%gg?%rttrﬁlu {grslea% Set for orllnlgn%) 68"63&‘% sé%%%/ré) a{grr}agv det%v?g the active
medical ingrediefatia @la%isrcHicame ekekikaifiashinétc &l asseh gniBioph annace vticalEassifiagtion
System. 9. The solid pharmaceutical formulation as set forth in any one of the above 1 to 8,

whereirtthe active\PRs8iPAPRRJIEAHPRIAGSRipLitered by using inexpensive and safe

starch as an excipient. A further object of the present invention is to
provide a method for preparing a solid pharmaceutical formulation
incorporated with a pre-gelatinized starch as an excipient.

As a result of the present inventors' extensive studies, it has

15 been found that when an active medicament is mixed with usual starch
and the mixture is formulated, and then it is subjected to the treatment
for pre-gelatinization 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

20 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,

25 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



510. A solid pharmaceutical formulation, which is prepared by the following steps (i) and (ii): Ha
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- 10gelatinization
of starch. 11. The solid pharmaceutical formulation as set forth in the above 10, which contains a
pre-gelatinized starch in an amount of 10 to 90% by weight based on the whole weight of the
foiniulation. 12, The solid pharmaceutical formulatiorhas set forth in the 15 above 10 or 11, wherein
the starting composition prepared in the step (i) further comprises crystalline cellulose and is
granulated by an extrusion granulation technigue. . 3. The soli tic l#:{I%ation as set
forth in any one%ﬁﬂ@g%{}%“fﬁ PP ,%vﬁ%lélr%?n f%%nggr mij S E‘@é@%@éﬁ :Stggrﬁh?ggﬁgl e solid
pharmaceutical {aiardaijgirasased fortuincany tedifying alope 10 to 13, which is in the form of a
granule or a powder. 15. The solid pharmaceutical formulation as set forth in any pne of the
above 10 to 14, which isﬁhettfé"?éﬁﬂfo?‘é{%‘b’é?&}ﬁé‘ﬂlﬁi@ég@ﬁr@ﬁ&?’&%f%ﬁfé@%ﬂg%Q)%ﬁ)
pharmaceuticalég%g@gaw%{g{@lﬁgﬁy one of the above 10 to 15, wherein the active medical
ingredient is a medicament hardly soluble in water. 17. The solid pharmaceutical fointulation as
set forthin any one of thé. abbwlid mhaenahevdicahiormive fieadichl shopedipiisiesa@d aedicament

classified into Class |l in Bioppharmaceutics Classification tem. 13. The soli maceutical
foiniulation as s%?%ﬁﬁ?ﬁ%ﬁg olrlmlglfﬁcfeen gﬁ‘&‘/&g@o%’ iefg\?v glr%}ﬁe%gtggﬁ\l}eérlne ica #1%1%1 lent is
Scilostazol.  10he pEssmyveigiabiuddesingtederdhedalighing fhattvesiatationethod for
preparing a solid pharmaceutical formulation. 19. A method for preparing a soli%é)harmaceutical

formulation which compAsesitig RSt SR SAY o igiei s Rty Bt Attive medical
ingredient and & gi7iing WsilahsiaichinRIGRA G TRIURGHOSIeps lipAnand): (i) a step of

subjecting the starting composition to a pre-gelatinization of starch. 20. The method as set
forth inlthe above 19, whitl fetepepilBisingRsesciiveymedieg (Higretdenhantep gharting
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 as set forth in the

15 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.

20 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.

25 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



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. 20 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, 25wherein the
starting starch is a corn starch. 24. The methodfas 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 setefbithrircanycaseitf thn abOlestd to?Bjop vhreneire thecsolithshdicasiceutical
formulation is in the form of a sustained release preparation. 26. The method as set forth in any
one of the above §tt%n§5, wherein the active medical ingredient is a medicament hardly soluble in

swater. 27. The method asssebfierthhiaramcene efithe-ahaveid? 4 26+ vdiekein hieyastive medical
ingredient is a medicament classified into Class H in Biopharmaceutics Classification Sﬁ/‘stem.

28. The method 85 AAYGnlaiR orieheraie Hioaetis ot crbitirdirinea GRS cal ingredient
is cilostagol. BRIEF DESGRIPHQN; @ BRRAMNG cal fofilgnihifod SHaRikshowing diesopition

characteristics of the solid pharmaceutical foimulations (in Examples 3 and 1}5 and Reference
15Example 4) whithfnidewirasteed (H Exgdiiinent 2. Fig. 2 is a graph showing change of

average blood level of cilpstazgl with time as to the.solid pharmaceutical formulatjons, (in Example 3,
Example 3 (Fed.) and Re@ir%r?geep&arrnn%ﬁlg§?%r%‘%f%3 v%%?c%}vﬁglg r%gglﬂeég:]&léxgggﬁtme t 4, said
Example 3 (Fed)useahitgitiattthpr2ptast astgniag admipdsiizied, afted feeding. Fig. 3 is a graph
showing change of average blood level of, cilostazol with time as to the solid pharmaceutical
formulations (in Example %\ﬁ@ﬁé’ﬁe?@??&%%?ﬁ%‘?e@%%%ﬁ%ﬁ@?ﬁég & Sured in Experiment
5. 25 BE§T MOREIHQREARR IS Q@UT THE INVENTION The solid pharmaceutical
formulation and the method forﬁgpgeparing thereof are described in detail below. Solid pharmaceutical

foiululation 8 The solid phrmBge RSl RIrpIoRRTSH HERh dsraseatinn esitht EorHiprigddita) an active
medical ingredient,apd {B) JRICFOERHAZRLSIAE B latinized starch in an amount of 10 to

90 % by weight based on the whole weight of the formulation.
12. The solid pharmaceutical formulation as set forth in the

15 above 10 or 11, wherein the starting corhposition p§epared 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 abov-e 10 to 12, wherein the starting starch is a corn starch.

20 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.

25 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



The solid pharmaceutical formulation of the present invention 5contains usually 10 to 90 % by weight,
preferably 20 to 80 cio byweight, more preferably 30 to 70 % by weight, of the pre-gelatinized starch
(o.- starch) based on the whole weight of the formulation. By incorporating the pre-gelatinized starch in
such a range of amount, the solid pharmaceutical formulation of the present invention has the desired
10 characteristics such as high physical strength of the formulation and the desired effective and
sustained release of the active ingredient within the dégestive tract when administered. The
starting starch to be used is not limited but includes any conventional starches such as corn starch,
wheat starch, potato starch, 15rice, starch, cassava starch, tapioca starch, which may be used in a
single kind of th&"GaicHESHt ﬂ%&fﬁﬁ%&ﬁ%@@ﬁﬁb .%%%?&a?ﬁ%%%%
pre-gelatinized cg}g;'g}gg{]e preparation of the solid formulation, particularly in the form of a
pharmaceutical composition mixing with the active ingredient and other pharmaceutical carriers.

20Thus, the solid pharmddeutiBat kg airsmeraiisrdJermiHleianrreothivsth predgdatinized
starch obtained by pre-gelatinizi Ve, C i r ' -(%Eatti{gzed starch may
be the one partl;? }éf%-%egl“a i%llozée%é.] %ﬁhﬁpizggggﬁﬁ%ﬁﬁ%%ﬁ% this dce-%(]:%}%?%n means a product which
become pasty whidmsiveatslt is added thereto (cf. Japanese 25Pharmaceutical Excipients, issued by
YAKUJI NIPPO, LTD., Aéj‘r% 8, 2003, pp. 90-91) ‘Preferre pre-gefl iniz_ec!g;tarches are a
pre-gelatinized corn star ,%Hfféﬁéﬁéﬂﬁ%ﬁ%f&f&%‘fﬁﬁéﬁhé Gt Bre RIS FATHESS &fhrch.

Particularly preferred pisaggiafinizegisiaicRisia premsialatinizady Sheny Meish, because the
conventional corn starch has a uniform particle size of 10 to 30 pm and hence is easily processed into

the desired formulations afd hitmeethas da pernmizegi g rodidcp _uicAl fAEmAatidhd further
because it has _'Q%ﬁ%ﬁ%%%ﬁé%%%@@ﬂo%%@%@% :?%% asik parison with other starches. The

active medical ingredient to'be incorporate t armaceutical formulation of the present
inventiorpmay be any kindsaoétapditanrdnis da\dntanynplizamhacetit@irdcividiessiafangs they can be
administered orally. They may be water-soluble medicaments or hardly 10water-soluble medicaments.

Examples of the WA SIREHS A RF PREGRAREATETS 58S ted i various pharmaceutical

preparations such as ag ﬁ}safgferlgwig@t@jy&ﬁg@r@ﬁeaggmﬁlg)&gjggggmga@peardiovascular
agents, agents for central nervous system, agents for peripheral nervous system, antibiotics,

chemotherapeutgetinigabist Qgéb%ﬁ&-, platelet aggregation inhibitors, anti-allergic agents, vitamins,
or nutrients, Preferred m %ica gﬁ@trﬁolé@é I)égg%qrtﬁ%%@gg@g@%ﬂéﬂrm@ﬁg{pferred
Hig [ i

medicaments are classified into Class H Permeability, Law Solubility) in *"Waiver of in Vivo
Bioavailability andBipeigesvaidryingtatipd fidr dftenetiatstdpeldhse Solids Dosage Forms 20Containing

Certain Active Moieties/Active Ingredients Based gn Bigpharmaceutics Classification System (FDA
Guidance)" (in this descr%ﬁon?ﬁ %E&&Eﬁﬁﬁ?%&%é?bﬁé%gﬁogse " o%ﬂ??h‘ugvceﬂﬁrsy §

assification

System”). Whendhg-hapdbs watinseible predicamanissess (011 aded st ysusiaiiedrelease
preparation, it can release the

active medical ingredient, a usual starch and a crystalline cellulose and

is subjected to granulation by an extrusion granulation technique.

20 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,

25 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,



25active 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. 10 Specific examples of the medicaments
to be incorporated into the solid pharmaceutical fo-mulation of the present invention are teophylline,
grepafloxacin, carteolol, procaterol, rebamipide, aripiprazole, cilostazol, acetaminophen, nifedipine,
ketoprophen, naproxen, diclofenac, 5itraconazole, pil:Foxicam, phenytoin, or verapamil. Among them,
preferred examples are cilostazol, ketoprophen, naproxen, diclofenac, itraconazole, piroxicam,
phenytoin, and verapamil, and more preferred one is cilostazol. These m dicamfents are particularly
r(]?ﬁjé) C

useful when the}’Bf& sBHiRfReHd PR AR L fo Tt Hebiments may be

incorporated intqtheslid phanvacrupisakigsmulation in an appropriate amount, which may vary
depending on the kinds and efficacy of the medicaments, sexes and ages of the patients to be treated,

and so on, but may be, f@bexdmplenetheé sangpd &%Bd@t FY198%00 Mt,%ﬁ&&%bly 0.1to
S0% by i, {0 IS 118 010 PN PSS MY M e o

the composition. € solid pharmaceutical formulation may er be Incorporated by an
approprigte moughedrvarious other additives such as excipients, binders, p14 adjustors, disintegrators,

absorption promoters, 20lubricants, colorants, flavors, perfumes, an(ét e like, unjess they give any
adverse affect. The<d adaﬁﬁ/é'geémﬂcﬁse%th%f@é%?ﬂé(ncfgfe(? t%cﬁﬁ%"%vﬁté% ar, mannitol,

sodium chloride ,glyepsericaleiyMecalbpnalansaelie e ysialineseliese qHissirs; ibirders (e.g.

water, ethanol, simple syrup, 25aqueous glucose solution, aqueous starch solution, agueous gelatine

solution, carboxytass sl Bieph aanseHemlesnifisedisnaRiftesRellac, methyl cellulose,
hydroxypropyl methylcel(lj)jgase,rﬁ drﬁog%%_r&@g_ ggéIfﬂ?ﬁ‘?iﬁ%@ﬂ@%m@%o{@lmi%l?ﬁOhOI’ gelatin,
J yar

dextrin, pullula_n); pH adjustors (e.qg. citric acid, citric an e, sodium citrate, sodium citrate 11
dihydrate, anhydubiesahsiddiuntivdrogdicphasgleatierdarikydlostmsgoldium dihydrogenphosphate, sodium
hydrogenphosphate, sodium dihydrogen phosphate); disintegrators (e.g. carmellose calcium, low
substituted hydroxypropylcellulose, carmellose, crosscarmellose sodium, 5carboxymethyl starch

sodium, crosspopidane) plastieizers (e OrnolyaevRte 80); absorption promoters (e.g. quaternary
ammonium bases, sodium laurylsulfate); Iubricantsée.g. {)urified talc, stearates, polyethylene glycol,
e

colloidal silicates" sucros@igatlyia@Eeapsy Hhevisneastisselytiansharassxigdcyicdhsaflidsquioxkle,

sesquioxide, 13'pharmaceutical formulations (in Examples 3 and 14 and Reference

15 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

20 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.

25
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



10carotene, titanium oxide, food colors such as food blue No. 1, copper chlorophyll, riboflavin); flavors
(e.g. ascorbic acid, aspartame, amacha, sodium chloride, fructose, saccharine, powdered sugar).

The solid pharmaceutical formulation of the present invention may be formulated in any type of solid
formulations such as fine powders, 15powders, granules, tablets, or the like. The solid pharmaceutical
formulation of the present invention may further be formulated in the form of coated products or
capsules. Among these formulations, preferred ones gre granules or powders. In order to form in
granules, it is preferable to incorporate 20crystalline cellulose into the solid pharmaceutical

formulation. By incorporafiﬂg g&'ﬁt?%& &@ﬁgd%&ﬁg}&%ﬂo&%g E?égé(rﬁ%fx@réﬂ%gp spherical

shapes by conventional technique for regulating spherical shape, and hence, It is easily granulated by
extrusion granulatiamtestsiglerBedivestd compgsiticenisdod bl atwesghiatdalzsitape, it is 25easy
to package into capsyles. It is also advantageous that the spherical composition can effectively be

coated. The crys%\%ﬁ ‘cellulose may be incorporated in an amount of 5 to 90 % by weight, preferably

10 to 80 % by weight, mergPeeieiabha iedtabyoneighitibasertas the yéneleweigiof the

pharmaceutical formulation. 12 The solid pharmaceutical formulation of the present invention can
release the activeomigdraMingridtt iR PRRifiehHe pRgERRRN 28 fmBudtioyweight,
pharmaceutical form,. lllatian igdigestd yish am f ereby decamposed n the small intestine,
by which the 5mfI§1 |C%Igﬁég$g&%1|§t%ontainedoin he c ntr’fﬁl?%a %f th prepa?g;(}fon can b(e sufficiently
released by reacitimgh) Heestalvear passegelofthighiigestive vactnTdtinn acByrdincptp dretpngsent

invention, the pre-gelatinized starch is incorporated into the saqlid pharmaceutical formulation in the
ratio as mentionéla%tﬂlfaﬁs%f‘af@?% &%ﬁfé‘%é ,?H&&iﬁaﬁggrﬂ?aac’ﬁ?[w’f&%ﬁﬁ tion satisfies both of
the sustained relgaserpsepaties ehthriastive womediprisund alse thehanalitpt releasaiof the medical

ingredient with high efficiency within the digestive tract. Thus, the solid pharmaceutical formulation of

the presént inveRBGRAATEHASH Secth 8% Biel: BhyRdced SiEsshar tBafaemidridee prsh&rstion that
owing 1o the design ka2 fianly'ag gasuaind edgestvadachibepalimediaalingraient is

hardly dissolved out at lower part of the digestive tract (i.e. after passing intestine) having less amount
of aqueous liquidiighgtistiviedhtid mereskaiyifdetissolving the ingredient and hence the preparation is

excreted out of the body without sufficiently. dissplving and releasin ? active 2Qingredient. Method
for preparation The solid pha ?ﬁggé]&nsc%a t%}%r%%ﬁg‘fi&hg% t’hsen[?r(%es‘}énnlt‘l3 v%&?&ﬂ%gr% %%%I}é’pared by

subjecting a comjpsitnncomistisiesanacyemastisaliaaredivneandtatsiapstarehsasrarinder and
optlonallbé other rice starch, cassava starch, tapioca starch, which may be used in a
| single kind of the starches 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.

20 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

25 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



25conventional 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 13 starting composition, and (i) a step of subjecting the starting composition to a
pre-gelatinization of starch. The components contained in the starting composition prepared in
the step (i) are remained as they stand in the final sajid pharmaceutical formulation except the starch
which is pre-gelatinized to be converted into a-starch in the step (ii). Accordingly, in the step (i), the

aciive medical IpgiE Il {19, S13160Hhe i GR RAAC NGk IERORYIANah SORROREMIEIvarious

carriers) may be incorporated for preparing 10the starting composition in the same amounts as those
in the final solidsprmnhadeatidal formanlatiemce is ailytarmegsses potiBie Ers preferably water in

addition to the gbove-mentioned components. The water cantent.in rti sition is not
limited to specizlé %?88?@%&%%5030%5 %%%}N vb%?glhlargge gra%%%é%gg%}%y weight, more
preferably 40 tonZ39410Y Veeid T Rasederuiheevihhlesweight afdhtatertibgorpitipnsition. By
incorporating water in such a range as mentioned above, the starting composition can easily be

formed ito the elaaneet SEIFHS B Y AR ESHNIBIEL N EEE F1BIHRSubsequent pre-gelatinization step
effectively. 20The starting compoSItop NAY PEAWARES BeSHIbFRFRASIIRNRS BUCRARSINe powders,

powders, granules, tablets, and so on. The shape of the starting composition can be maintained even
after being subjptterhtadthe ticel Jetatiniasidondhtine srepedi} inYertionerdasiRapaidisityMhceutical

formulation conlaning e ple gelatiizcd siareh o Rosardl il e caps shans Agegingly, the

starting compoﬁ’ﬂS € same formulation form as the fina ct suitable for

the desired drugydmin{Ehe-saesharfor foreputatiom efthecstasing eompdritioreints dnehdedied forms is
not limited but it may be Prei)ared by a conventional 14 method. When the soligg)harmaceutical
formulatfon is inYRERAABPIREAIGRENESs prefRrRBIs TP iisT TRrHs TREEMAE L ellulose into the

starting compositjan;anh 2, aragulRts s SORRRS PV YR HRIARuIRtatepRaea the step

(). 5The starting composition thus obtained is subjected to the next step (ii), wherein the usual starch
is pre-gelatinizesisth aastages to fivertspiratoayseagsH ST g présyion Sigesis ATEABS carried out by a

o e e R A S A e, e ieerine
treatment. The hratpheral nervous system, antibiotics, chemotherapeutics, antitumor
15 agents, platelet aggregation inhibitors, anti-allergic agents, vitamins, or
nutrients. Preferred medicaments are hardly water-soluble
medicaments. Further preferred medicaments are classified into Class
II (High Permeability, Law Solubility) in "Waiver of in Vivo Bioavailability
and Bioequivalents Studies for Immediate Release Solids Dosage Forms
20 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
25 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.



treatment may be carried out by any conventional heating treatment, for example, heating with steam,
thy heating with hot air, high frequency induction heating, heating with microwave, and the like. The
heating temperature may vary according to the heating means, but is usually in 15 the range of 75 to
100C, preferably 80 to 100C. The heating time may appropriately be determined according to the
heating means by a person skilled in the art. Besides, when the starting composition does not
contain water, the starting composition is preferably subjected to heating with steam, 20for example,
by spraying water onto the starting composition and thén 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 compoSitietiftoataimptrysthtiveeroeflitesecand o ahederarotighiiespfepared
with extrusion granulation technique, 25the ule ve uni rical sé}%p elg ree of
spherical shape),s%\%?P?el%f:bren,aéfree8 gﬁﬁﬁéﬁ%ﬂ%@dﬁtﬁﬁﬁg\% i?gé?t%{g?%}v en %16 gglr%ﬁg’
composition havigg:pptiexicairshape=ofoippiiat{tantamehaamnydds sarfatereszsihjedtstdecthe heating
with microwave, the parts having convex surface are first heated and tfée isture is distilled off 15
from the surface,aﬁﬁ‘&ifﬂé?%f}?ﬁe‘b‘r’%%@fﬁﬁnggﬁ’éﬂ%’ SHe it P& i‘gﬁgﬁ%?@n the other hand,

when thezstarting eaRapeSitRN Hiaying.sRherealsbaneiniigh degree ssobjeatedio heating with
microwave, the starting composition is heated first from inner part and hence the 5 surface keeps the

moisture with lesBré{eipefatrrreRIsA IS Hasnrg irkatAiNp B, tRERISFhe HrFdoEEIEGnization can
effectively be do@&a@&?%%??e,t %@}E?%&‘?l? 'f'l' ionmay alse e done by heainoith-steam. Thus, the

starting composition Is subjected to the pre- gelatinization of the starch contained in the composition to

give the 10desirezhfoiswilattmzobntiinisg predjedatiaidscastareir fiastarkh)i seifiel redgtinidrey

pharmaceutical formulation thus pre-gelatinized contains moisture and hence is preferably subjected
STEAE R e, 8

to drying in ordetd é)ﬁ{](%eattﬁ ¢ d?f/l%aglsl% REFHE OL?tnby a conventional method, for

example,cby keeping in aThyingediQmmahestamaperatitieoohbthte D p1Gprrafsdidbly 60 to 80C. The
drying time may optionally be determined depending on the forms of the pharmaceutical formulation

and the drying t raRfed el SBreHYs HPBdrsGR SRMSARRATE AP oFH STy Phatak8ical
foxululation of thg gresan; inventiendnay b dherrgpaiation ehtainethhy e sbexesienss@sand (i)

and 20optionally further drying step, i.e. the preparation obtained by the pre- gelatinization, or
alternatively it maj B DptissdratioRobeated B SUN)atinguh EXY @0 fRTLIFFERRIBLAMERDY the

pre-gelatinizationJo 4, {URAEE RIGSBYSIAGAI9R By ARY.EQNKEHARRN S hadsSbich Ateaigtally used for

preparing pharmacettical formulations. xample, the granulés obtained by pre-gelatinization are
subjected; to tabletiowg: tprgfeesdlyolicpbér fridoe wirghfioroasdedianithibeviacke ofatghie{snBasides, the
solid pharmaceutical gogm lation or a fyrther processed product is subjected to coating to give a
coated product. ? ?#é %ﬁarﬁﬁgﬁﬁ%&utical formulation or a further processed

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,

20 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,

25 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



16 product is packed into capsules to give the desired solid pharmaceutical formulation in the form of
capsules. EFFECTS OF INVENTION The solid pharmaceutical formulation of the present
invention has high physical strength and can easily be obtained in a high yield with less break or
decomposition during the preparation steps. Besides, the solid pharmaceutical formulation of the
present invention has excellent characteristics of releasing efficiently within the 10digestive organs
with sustained release properties and hence can exhibit the desired pharmacological activities when
administered, while it has high physical strength. 1 Moreover, the solid pharmaceutical foimulation
of the present invention comprises as an excipient a pre-gelatinized starch (a-starch) 15which is

decomposed by dilhpdmglasembtrinabe digediverthud g nrhesnbeite ey 4 digeseBilin
Furthermore, the,present invention provide a ?1& ggﬁg{' (ly: ' aceutical
alavdroetneny r}lg[teé\ ?oorefge atlﬂzl{z%g(%%hﬁ ch (alE[s%caéra’f??)J %ﬁ?&ﬁhi?gg%%% been

fotinulation comprlsgs S A excsiBlen tar
200btained by aseeyenties)atitseihegtaBirSs TelOREROREARRNINGIGUIUDLEHINMENTION

The present invention is illustrated in more detaﬂé)g the foIIowirgrge@am I%? and experiments, but

should not be comEHTRE S B BEHTIRRF trEfRS  ERETPRSECAT MCLRRR 5 W ttradename, "Nisshoku
Corn Stagch”, ma By Niapen Shnkuhinitake ditionelbusaaistaline cellulose (tradename,

"Avicel PH-301", manufactured by Asahi Kasei Corporation) (30 g), and 17 cilostazol (manufactured
by Otsuka PharrhabeeiBate $0); @bSEu e vere RSB HAUR IR ASBRHA I RS Speed

kneader (Model gyimber: NS0, manackuer by Okada el K K. aaddperelo a purified water

(160 g) was added with stirring to give a starting mixture (Starting SMixture Example 1). =~ The
starting mixture walystigjémtedztpcextrusioidgiasilitation, withcan sextrisiorcift 8GRI equipped with a

dome die (hole dia DomeGran DG-L1, manufact rﬁqogydléujé'

granules. The wéP g%%%‘i%%%ﬁgg %e‘gtéla)%iﬁ%déi% %rgi‘gi%)rrﬁaf rmerizér ?]%\2{8(%5 %%r)l%t?agx(raeget:y
Fuji Paugdgl) to regutatent)aishapemaasgidizefod dheotyas siesh ysvidtwehtihe Nartibgagpposition of wet
aranules (Stang Composiion Example 4 wes phianed, The siaing compgalign el et oranules
was subjected td” phy .
sodium chloride, fructose, saccharine, powdered sugar).
~The solid pharmaceutical formulation of the present invention
may be formulated in any type of solid formulations such as fine powders,
15 powders, granules, tablets, or the like. The solid pharmaceutical
formulation of the present invention may further be formulated 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
20 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
25 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.



heating with steam with a steam oven (Model number: NE-J630, 15manufactured 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 60C for 6 hours to give a solid
pharmaceutical formulation in the faun of granules containing 20 A) by weight of cilostazol
(Formulation Example 1), 20Reference 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) éé) g), and cilostazol (manufactured by Otsuka

Pharmaceutical Co., Ltd.) (60 g).were 25mixed and the mixtyre was_entered into a speed kneader
(Model number: NSK-lSé‘, gg’i}\fg@h%m%‘% é%‘%tﬁ@? 8%&?1@%63%&Yf?é%%ter (160 g)
was added with ghH{ingleAsctiigd adtiletiSixiu i HRCAME raliksallaancinikeipeaterial within the

kneader, and hence, the resulting material could not be used for preparing. the desired 18 preparation.

Reference Exantphst  In aqdifion: Supjpbasiesprdicel darmairiioret tefb itlting composition
f wet | ' itj i j ithi | t 60C for 6
of wet granules @f?%h%g SN RASLRY Eé&ﬁﬂ? %QQd’V@St{ﬁg'@?ﬁ %?&Wﬁ@,‘%g’, drying gyen a or

hours to give a soli armaceutical formulation in the form of granules containing 20 % by weight of
cilostazd (Refereratidedimgtatiom Exantplingdl xtimplest2dioalkta dlstaprhpargsiatinecellulose and

drug as shown in Tables 1 10 and 2 were mixed and the mixture was entered jnto.a speed kneader
(Viowel number: RERTIE M RTS8y BA MR I SRR DYERS S BB Ster (120 - 220
g) was added WithasliITinehisg iEcoiIiE teOMBqsidaas: (Biaring & AnL st xaRgs 2 to 11). The
starting compositions were subjected to extrusion 15 granulation with an extrusion granulator

equipped with a Y8FEdRITIEPAREIRIR 0. Shnr D sheTran DGR iardrakiieg BYeFuji Powdal
Co.) to give wet granules., LG YYRIOIRUIGS WETE, Leriad WilB? sROQiItiZes AMuEmarizes Qd-400,

manufactured by Fuji Panda’) to regulate the shape and size of the granulés, by which the starting
compoditions of fsetr0gtamu e iStestivof I ofhes#iost Erach pidsad eqpidpeviies alftiirealc{ite starting

NE-3630, man AT By WA LS EHCHEL S SRATE S, TR T4t OO D IR by which
the starch was prgsBetHiiciegey FithaiaMdaesdBysve tract. - Thus, the solid pharmaceutical :
formulation of the present invention can eliminate the defect of the
conventional sustained release preparation that owing to the design of
15 dissolving gradually in the digestive tract, the active medical ingredient is
hardly dissolved out at lower part of the digestive tract (i.e. after passing
intestine) having less amount of aqueous liquid (digestive fluid) necessary
for dissolving the ingredient and hence the preparation is excreted out of
the body without sufficiently dissolving and releasing the active
20 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

25 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



25heated with steam were dried within a drying oven at 60C for 6 hours to give solid pharmaceutical
formulations in the form of granules (Formulation Examples 2 to 11). 19 Table 1  Starting
Composition Examples 23456 7 8 ; Starch , Corn starch 1509 120g30g90g - -

13

starting composition, and

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

The components contained in the starting composition prepared

5 in the step (i) are remained as they stand in the final solid pharma-
ceutical formulation except the starch which is pre-gelatinized to be
converted into a-starch in the step (ii). Accordingly, in the step (i), the
active medical ingredient, the starch to be pre-gelatinized, and other
optional components (various carriers) rriay be incorporated for preparing

10 the starting composition in the same amounts as those in the final solid
pharmaceutical formulation.

The starting composition contains preferably water in addition to
the above-mentioned components. The water content in the starting
composition is not limited to specific range, but is usually 30 to 80 % by

15 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.

20 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-

25 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



Potato starch -- 210g 120g 30g 1 Crystalline cellulose 30 g 120g 210 g 150 g 30 g 120 g 210 g
Cilostazol 1209 flog 60 g 60 g 60 g 60 g 60 g

10

15

20

25

14

method. When the solid pharmaceutical formulation is in the form of
the granules, it is preferable to incorporate crystalline cellulose into the
starting composition and to granulate the composition by extrusion
granulation technique in the step (i).

The starting composition thus obtained is subjected to the next
step (ii), wherein the usual starch is pre-gelatinized so as to be converted
into a-starch. The pre-gelatinization may be carried out by a
conventional method for converting usual starch into a-starch. For
example, when the starting composition contains water as mentioned
above, the starting composition is subjected to heat treatment. The heat
treatment may be carried out by any conventional heating treatment, for
example, heating with steam, dry heating with hot air, high frequency
induction heating, heating with microwave, and the like. The heating
temperature may vary according to the heating means, but is usually in
the range of 75 to 100°C, preferably 80 to 100°C. The heating time may
appropriately be determined according to the heating means by a person
skilled in the art. '

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



Table 2 Starting Composition Examples 9 10 11 Starch] Corn starch 30g 120g 210g Potato starch -
Crystalline cellulose 210 g 120 g 30 g Drug Phenytoin 60 g

15

from the surface, and thereby the pre-gelatinization is done with less
efficiency. On the other hand, when the starting composition having
spherical shape in high degree is subjected to heating with microwave,
the starting composition is heated first from inner part and hence the
5 surface keeps the moisture with less evaporation during the heating
treatment, and thereby, the pre-gelatinization can effectively be done.
Besides, the pre-gelatinization may also be done by heating with steam.
Thus, the starting composition is subjectcd to the pre-
gelatinization of the starch contained in the composition to give the
10 desired formulation containing pre-gelatinized starch (a-starch). The
resulting pharmaceutical formulation thus pre-gelatinized contains
moisture and hence is preferably subjected to drying in order to remove
the moisture. The drying is carried out by a conventional method, for
example, by keeping in a drying room at a temperature of 50 to 90°C,
15 preferably 60 to 80°C. The drying time may optionally be determined ¢
depending on the forms of the pharmaceutical formulation and the
drying temperature, and so on by a person skilled in the art.
The solid pharmaceutical formulation of the present invention
may be the preparation obtained by the above steps (i) and (ii) and
20 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.
25 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



60 g 60 g Teophylline - 60 g 5Reference 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 60C for 6 hours to give solid pharmaceutical
formulations in the form of granules (Reference 10Formulation Examples 2 to 11). Example 12

Corn starch (tradename, "Nisshoku Corn Starch", manufactured by Nippon Shokuhin Kako K.K.) (210
0), crystalline cellulose (tradename, "Avicel PH-301", manufactured by Asahi Kasei Corporation) (30
g), and 15cilostazol (manufactured by Otsuka Pharmaceutical Co., Ltd.) (60 g) were mixed and the

mixture was entered into.a vertical granulator (Model number:; FM-V.G-05P, manufactured by Powrex
Co.), and theret&: %Hﬁﬁéﬁ%&éer%(ﬁé%@aﬁ%f%&&gw&h sﬁr%%%uggd%qégnﬁgﬁ?en\?v%%u&%arﬁjIated to

give wet granulgs(staring-{Cempesiion &xeapweldg). 20The wet granules were subjected to heating
with steam with a steam oven (Model number: NE-J630, manufactured by Matsushita 20 Electric

Industrial Co., Ltd.) at 700W for 6 minutes, by which the corn starch was pre-gelatinized. The granules

thtis heated withsteamerdHad R drying oven at 60C for 6 hours to give a solid
pharmaceutical formulation in the form of granules containing 20 % by 5weight of cilostazol

(Formulation Example 1Z)hExaﬁcbtmﬁsmaceutt@gfamm&mpaféhmp?ememémpIe 1 (20 Q)
B e T Ao A e S e s ety
(Model number: Nk #6s0brearwpgikdschpydiaiaustitm leedrisripstusttiohGrepgdd.) at 700W
Besides, the solid pharmaceutical formulation of the present
invention has excellent characteristics of releasing efficiently within the
10 digestive organs with sustained release properties and hence can exhibit
the desired pharmacological activities when administered, while it has
high physical strength.
Moreover, the solid pharmaceutical formulation of the present
invention comprises as an excipient a pre-gelatinized starch (a-starch)
15 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

20 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

25 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



for 3 minutes, by which the corn starch was pre-gelatinized. The granules thus heated with steam were
dried within a drying oven at 60C for 6 hours to give a solid pharmaceutical formulation in the form of
15granules 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 20solid 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 exce%xing that the materials as shown in Table 3 are

0 23) were pregalRHE] TET CERDIL f0 B KD E P o8 CIUES 20 B BB B 23 Com
starch(9) 100  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 to give a starting mixture (Starting
5 Mixture Example 1).
The starting mixture was subjected to extrusion granulation with
an extrusion granulator equipped with a dome die (hole diameter, 0.6
m) (DomeGran DG-L1, manufactured by Fuji Powdal Co.) to give wet
granules. The wet granules were treated with a spheroidizer
10 (Mufmerizer QJ-400, manufactured by Fuji Paudal) to regulate the shape
and size of the granules, by which the starting composition of wet
granules (Starting Composition Example 1) was obtained.
The starting compositioﬁ of wet granules was subjected to
heating with steam with a steam oven (Model number: NE-J630,
15 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),
20 Reference Preparation 1 |
Pre-gelainized corn starch (tradename, "Amycol", manufactured
by Nichiden Kagaku K.K.} (210 gj, crystalline cellulose (tradename,
"Avicel PH-301", manufactured by Asahi Kasei Corporation) (30 g), and
cilostazol (manufactured by Otsuka Pharmaceutical Co., Ltd.) (60 g) were
25 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



100 100 100 100 99 75 69 crystalline cellulose (g) 100 80 80 80 80 51 51 51 Additives (g) - 20 a) 20 b)
20 c) 20d) - 24 d) 30 d)

18

preparation.
Reference Example 1
Without subjecting to pre-gelatinization treatment, the starting
composition of wet granules (Starting Composition Example 1) was
5 directly 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 (Reference Formulation Examplel).

Examples2to 11

The starch, crystalline cellulose and drug as shown in Tables 1
10 and 2 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 (150 - 220 g) was added with stirring to give
starting compositions (Starting Composition Examples 2 to 11).
The starting compositions were subjected to extrusion
15 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
20 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

25 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).



Cilostazol (g) 100 100 100 100 100 150 150 150 a) Acrylic copolymer (Eudragit L-30D55,

manufactured by Rohm) (indicated by amount of LD solid content)

b) Ethyl acrylate/methyl

methacrylate copolymer (Eudragit NE30D, 5manufactured by Rohm) (indicated by amount of solid
content) c) Ethylcellulose (Aquacoat, manufactured by Asahi Kasei Corp.) (indicated by amount of
solid content) d) Alpha-starch (Amycol, manufactured by Nichiden 1Cagaku K.K.) Reference
Examples 16 to 23 10Without subjecting to pre-gelagignization treatment, the starting compositions of
wet granules (prepared in the procedure in Examples 16 to 23) were directly dried within a drying oven
at 60C for 6 hours to giv s&lid pharmaceutical formulations in the form of granules (Reference
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Starting Composition Examples

9

10

11

Starch

Corn starch

30¢g

120 g

210 g

Potato starch

Crystalline cellulose

210 g

120 g

30 g

Drug

Phenytoin

60 g

60 g

60 g

Teophylline

60 g

Reference Examples2to 11

4
[

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 (tradenarme,

"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

2



strength of formulation in comparison with those of Reference Examples 1 to 2, which shows that the
physical strength of formulation would remarkably be increased by pre-gelatinization of starch. Table 4
5 Experiment 2: Evaluation of Drug Release Properties With respect to the solid pharmaceutical
formulations in the form of granules of Examples 3 and 14 and Reference Example 3, the drug release
properties were evaluated. Specifically, according to Paddle 10method for testing dissolution (50
r.p.m.) as disclosed in Japanese Pharmacopoeia, Dissolution Test, 2nd Method, the rate of dissolved
cilostazol from the formulation (dissolution rate, %) was measured by using the solid pharmaceutical

formulations in? form of granul séSO g)% w 3 and 14 and Reference Example 3) and 0.3
wt.% 15aqueou i%%lﬂﬁm?%%ﬁgﬁ% eogc%‘tg% n %% ‘?‘3 s@%llex}blﬁﬁ%ib Iv%%%?%vk%?eﬁ? Ff?e amount of
cilostazol elutedggdiclarass ofrénge wasinReasurad. granurk s tesheanbdast fastidby, weranits/mg or
higher, tradename: "a-Amylase”, manufactured by Wako Pure Chemical Industries, Limited) (0.18 g)

was added to theTdssksddniguiNg rpLARY Sdrir eaod et thaiGpose of assimilating to
the liquid within Biggsiiée difttal forntIERIRANER BE SHONBILIARGECBRRANIAG D % 7 I© seen

from the experimental results, the formulations of Examples 3 and 14 and Reference Example 3
showed zimilar svssghttiohdiiektasol (fratiraniplties Wasragited2Dn the other hand, after adding
amylase, the 25E§rmulationz of Examples 3 and 14 showed significantly increased dissolution rate, but
the formulation Example 3 showed no change in drug dissolution rate even after adding
amylase. From the above pypetmeRabiepdtedtivaerosficaatkirapleel 230sglidphapunaceutical
formulations of the present invention have properties of rapidly dissolving (releasing) the drug due to

action of amylas¥Raigadiles Raperjdiasrien, RReHrddcHEd BAdREELRCEHAERfwer than small
intestine. SExpegagds R %@Bd%ﬂ%fi%é%ﬁ%ggmpewﬁé @sultinYWiR ¢ gsRREHLQ thergolid

pharmaceutical formulations in the form o of Example 9 and Reference Example 9, the drug
releasel propertiest ierd el ttuatedingpeificstibpract it mg teaPadia iidoitsd forrekerghtssolution (50
r.p.m.) as disclo in Japangse Pharmacopoeia, 10Dissqlution Test, .2nd. Me (é th Eﬁ}ﬁpf
dissolved cilostaﬁz%?’@o% RSy gs%%‘f& |6lha% g %%‘g“rﬁtefé%%?%% ’bg}%' ir?gte{he Jolid
pharmaceutical ferauiatipntel) Hhevezhofter voues (2 ek (bregntaBzed Refakence Example 9)

and.0.5 wt.% aqueouslsodium laurylsulfate solution (900 mL) containing amylase (activitgb 20 units/mg
or higher, 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
15 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 Exampie 13 to give
20 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
25 pharmaceutical formulations as shown in Table 3 (Formulation

Examples 16 to 23) were prepared.



15tradename: 'a-Amylase”, manufactured by Wako Pure Chemical Industries, Limited) (0.09 g) as an
eluting solvent, wherein the amount of eluted phenytoiri 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, 20and 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 phenytoir.in the foilitulation of Reference Example 9
showed similar to each other in the 25cases of the e%ltlng solvents containing amylase or containing
no amylase. On the other, nd:4 with respect to the formulation of Example 9, in case of the eluting
solvent containing no ar =the dissolution rate of phenytoin was similar to that in the formulation of
Reference Exaniseraphut in|dasel bf e diiftings b/ e e dAtaiRmg AmpraLal tHE@en Bfds 4 of
Example 9 shovserstmmMeatlAcreated didsfttion 148, and Mbrehy Bwad cAfirme®@hat the solid

pharmaceutical fayiatimiens of 8 prestht invetflion|h&k prop8ies of5r$p|d ly é]ssolwﬁl(relfeasmg)
the drug due t Eﬁm’m%( lﬁm lase-in-gligestive-tract Harticwlath-wheribreached-te-the-digesth

1 t ot hertbreached-to-th esthiye tract
I th ARy ”'ﬂ 5 ﬂ‘lu{ c?ojgle ;Q’ﬁ.bn Q‘OV.“%:. flerepee i:’?k}‘i(%ﬁ ‘35‘"‘. F&
between with AA@ WHER0 By Hb (L Eiot L A0 WAL ey hae-tay Wt ey e (o xeim

07 WHte Ut ATTTYy TaAST ) VVIth ..n:y Aot (b) —Xa ple 9

A
37.262.1 a} Acrylic copolymer (Eudraglt L-30D55, manufactured by Rohm)

ot

(indicated by amount of LD solid content)
b) Ethyl acrylate/methyl methacrylate copolymer (Euqragit; NE30D,
5 manufactured by R6hm) (indicated by amount of solid content)
¢) Ethylcellulose (Aquacoat, manufactured by Asahi Kasei Corp.)
(indicated by amount of solid content)
d) Alpha-starch (Amycol, manufactured by Nichiden Kagaku K.K.)
Reference Examples 16 to 23
10 Without subjecting to pre-gelatinization treatment, the starting
compositions of wet granules (prepared in the procedure 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).

15 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

20 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-

25 ceutical formulations of Examples 1 to 2 showed 2 to 3 times higher



24.9 Ref. Ex. 9 33.8 38.4 4.6 Experiment 4: Evaluation of Pharmacokinetics The granules containing
20 wt.% of cilostzol prepared in 10 Example 3 and Reference Example 3 (500 mg; converted into
cilostazol, 100 mg) was orally administered to beagle dogs (four) during the fasting state, and the
blood was collected with lapse of time, and the concentration of cilostazol in the collected blood was
measured. Besides, as to the granules prepared in Example 3, it was also tested by administering
15the test product to the animals after feeding (n = 4) and the concentr- ation of cilostazol was
measured likewise. Separately a commercially available Pretal tablet(r) (corresponding to
cilostazol 100 mg, in admixtire with cyrstall Qse, ¢ r

hydroxypropyl m&el‘fﬁ{}l )%ge ani Egmag#ég?ﬁ)%#earate (ﬁg%ge@]fc%é %(l%lr?é?eeﬁl S oraIIy
administered to thepanimealishashdiwe bﬂmd&valgcﬂieal@tmtﬂgiam’dm&nmmmmdwmmncentratlon of
cilostazol in the collected blood was measured The change of blood level of cilostazol

was compared 2§ QHANMY e saRssh 9%8% §e?%§?éfﬂrEQ§ B (Fed) means that the test

25product was administefggto4he animals after feeding. Further the parameters of phannacokinetics
(average SD) re-shown-in i Rla 25 Tahla ALICH (hoy il Y ALIC e

Exar@ lel | ”Ex'_émp'lé 4 i 'Ref.'Ex.I” | Ref Ex. 2
Strength (N) 18.0 12.7 9.3 4.3

Experiment 2: Evaluation of Drug Release Properties

With respect to the solid pharmaceutical formulations in the
form of granules of Examples 3 and 14 and Reference Example 3, the
drug release properties were evaluated. Specifically, according to Paddle

10 method for testing dissolution (50 r.p.m.) as disclosed in J apanese
Pharmacopoeia, Dissolution Test, 2nd Methbd, the rate of dissolved
cilostazol from the formulation (dissolution rate, %) was measured by
using the solid pharmaceutical formulations in the form of granules (500
mg) (Examples 3 and 14 and Reference Example 3} and 0.3 wt.%

15 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/ nig 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

20 test for the purpose of assimilating to the liquid within digestive tract.

The results are shr)wn 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

25 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



(ng.hr/mL) Cmax (ng/mL) Example 3 761 274 824 286 172 72 (89%) (94%) (57%) Example 3 (Fed)
784 1311030 202 169 15 (92%) (116%) (56%) Ref. Ex. 3 277 146 326 173 113 101 (33%)
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solid pharmaceutical formulations of the present invention have
properties of rapidly dissolving (releasing) the drug due to action of
amylase in digestive tract, particularly when reached to the digestive

tract lower than small intestine.

Experiment 3: Evaluation of drug release properties (2)

With respect to the solid pharmaceutical formulations in the
form of granules of Example 9 and Reference Example 9, the drug release
properties were evaluated. Specifically, according to Paddle method for
testing dissolution (50 r.p.m.) as disclosed in Japanese Pharmacopoeia,
Dissolution Test, 2nd Method, the rate of dissolved cilosfazol from the
formulation (dissolution rate, %) was measured by using the solid
pharmaceutical formulations in the form of granules (250 mg) (Example
9 and Reference Example 9) and 0.5 wt.% aqueous sodium laurylsulfate
solution (900 ml) containing amylase (activity, 20 units/mg or higher,
tradename: "a-Amylase’, manufactured by Wako Pure Chemical
Industries, Limited) (0.09 g) as an eluting solvent, wherein the amount of
eluted phenytoin after 4 hours from the starting of the t;,est 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



(37%) (37%) Ref Ex. 13 852 556 879 570 302 190 (100%) (100%) (100%) In the table, the rate of
the parenthesized data (/o) is the ratio to the value of Reference Example 13 (100%). Besides, the
abbreviated terms 5mean as follows. AUCt: Area Under a Curve of correlation between the blood level
and elapse of time (in trapezoidal rule) AUCoo: 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 Cmgx compared with the formulation of Reference
Example 13, but it lowered also AUC. Thus, the formuf‘ation of Reference Example 3 lowered merely
the release of the drug. On the other and,,éS thﬁ fqrmulatio%%%Ex le 3 of the present invention

could inhibit wePTHEEEMRIER) B8 SHRLRTRBHNTICTRRSS SPPRERIAE Bshmple 13
(commercially aygilablg; 1Peial doafliendaieatic ensin@ipiheriddetOdy ftruntigheeans that the

formulation of the present invention can exhibit excellent sustained release properties. 20Moreover, as
is clear from Figttee prsserhinIesHon Refs arePestian oersniiedis salvbeod s Bt ibstazol after
2 hours, which s.that th lay% I Jqel p rti ithi digestive tracts,
On the other harﬁgﬁgﬁgkfl(?rtrtr{)u%%rg] g Exan'%%é% 3?? g@?r%ﬁ??ﬁﬁ%%%%é%ﬁ%%?}glostazoI within the
digestive tract anekitiesdhty the disersivblted tdvst @f tilastanold! iscestinaously maintained. When the
product of Example 3 was administered to the animals after feeding, the concentration of cilostazol in
blood remained at a simi | to that of the case where the test product was administered during
the fasting state, and no signiflRisaktiigngeetoof Bhenrieid in tiifsarassoiedisioppaemEatiskinetics.
Thus, the pharmacokineticy oFif&oHfoduct df tHe rese }invsﬁﬁﬁﬁef?‘%ﬁs@%{n’é\ﬁé’&%d by diet.

i . Evaluationof ARYIase (8}, i amylase amylase
Experiment 5: TExample O | a2 o V621 24.9
Ref. Ex. 9 33.8 38.4 4.6

Experiment 4: Evaluation of Pharmacokinetics

The granules containing 20 wt.% of cilostzol prepared in
10 Example 3 and Reference Example 3 (500 mg; converted into cilostazol,
100 mg) was orally administered to beagle dogs (four) during the fasting
state, and the blood was collected with lapse of time, and the concentr-
ation of cilostazol in the collected blood was measured. Besides, as to
the granules prepared in Example 3, it was also tested by administering
15 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, hydroxypropy! methylcellulose, and

20 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
25 product was administered to the animals after feeding. Further, the

parameters of pharmacokinetics (average + SD) are shown in Table 6.



10In the same manner as described in Experiment 4, the pharmacokinetics of the granules prepared in
Example 23 and Reference Example 23 were tested. The change of blood level of cilostazol was
compared as shown in the accompanying Fig. 3, and further, the parameters of
pharmacol5kinetics (average SD) are shown in Table 7, Table 7 AUCt (ng.hr/mL) AUCoo (ng.hr/mL)

Cmax (ng/mL) Example 23 861 192 968 279 212 24 (94%) (102%) (66%) Ref Ex. 23 322 211 471
351 106 71.

25
Table 6
AUCt AUCw Cmax
(ng.hr/mL) (ng.hr/mlL) (ng/mlL)
Example 3 761 £ 274 824 + 286 172 £ 72
(89%) (94%) (57%)
Example 3 (Fed) 784 + 131 1030 + 202 169t 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 parenthesized data (%) is the ratio to the
value of Reference Example 13 (100%). Besides, the abbreviated terms
5 mean as follows.
AUCt: Area Under a Curve of correlation between the blood level and
elapse of time (in traﬁezoidal rule)
AUCw: Area Under a Curve of correlation between the blood level and
elapse of time till infinite time
10 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,
15 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 AUCx
by 94%, which means that the formulation of the present invention can
exhibit excellent sustained release properties.
20 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



(35%) (50%) (33%) Ref. Ex. 13 916 663 947 678 322 227 (100%) (100%) (100%) In the table, the
rate of the parenthesized data (/0) is the ratio to the value of Reference Example 13 (100%). Besides,
the abbreviated terms are as mentioned in the above Table 6. 20As 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 formujation of Example 23 of the present invention
could 27 inhibit well the Cmax by 66% in comparison with the product of Reference Example 13
(commercially available "Pretal Tablet") but cquld maintain the %) i in the
commercially a&gﬁ%‘ﬁ? ﬁ%b?ﬁ%fl&‘b%g 0 ,e%v eIC? ﬁqﬁie()%es’zt%% %%%ﬁ@r%n%lcg) gﬁ%ﬁﬁz‘%ﬁe@ﬁt invention can
Sexhibit excelleps susspines delaase repelses! of cilddtaeokeis avitidaaushntditatiee formulation
of Reference Example 23 lowered the blood level of cilostazal after,4 hours, which means that the

foxululation hasWiEerdthg PsRAset opEATEP Fith AR @ IERIRIEIFIe tBh BB A, the
formulation of E?é%gkgm'g 28 1 0shewed AaninQus seleaserPh rlostazalwikindhs digasiive tract and

thereby the desired bidod level of cilostazole is continuously maintained. . From the results of
Experingents 4 dexkbiit thas obtfiencedetivaoene dutitiosharadealitieapfonministersf the Phgsent

invention can release the desired drug within digestive tra. '@Rr%@at in case 150f
hardly water solﬁqgﬁﬁﬂg ﬁg%‘iﬁgﬁ‘éégna‘?s%‘gﬁﬁﬁa prof?élﬁlge%eat %%%g@%

parameters of pharmacokinetics. Thus, the pharmacokinetics of the

product of the present invention is almost not affected by ‘diet.

Experiment 5: Evaluation of Pharmacokinetics (2)

10 In the same manner as described in Experiment 4, the
pharmacokinetics of the granules prepared in Example 23 and Reference

Example 23 were tested.

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

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

15 kinetics (average + SD) are shown in Table 7.
Table 7
AUCt , AUCw» Cmax
(ng.hr/mL) (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 ﬁhe
value of Reference Example 13 (100%). Besides, the abbreviated terms
are as mentioned in the above Table 6.

20 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



region of less water like at lower digestive tract, the formulation of the invention can release the drug
even aftgr moving to digestive tract and it is useful for preparing in the form of a sustained release
preparat_lon. 20INDUSTRIAL APPLICABILITY The present invention provides a solid pharmaceutical
fqrmulatlon 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
25starch as an excipient and then pre-gelatinizing th§7starting starch during the procedure for
preparing the formulation. MCSRP 28 CLAIMS 1. A solid pharmaceutical formulation which

comprises (a) cilostazol and (1)) a pre-gelatinized starch in_ an a t of 0% by weight based
on the total 5wyt t‘ﬁ@%&f?ﬁu%ﬁ@ﬁ.%y %gza{"zfﬁecggﬁaa%%or?ngg{e%uﬁggl g?r%nglca%ti%ﬁ according to claim

1, which is prepaag-by thasfollwirg: steesnibepeidlily avalihblsttprefahikingetiobtazobaid a starch
and.opt_lonally another conventional carrier to prepare a starting composition, . 10(ii) a step of
subjecting the stagingedortipo SlPrdmn e gEntire Mdh o Feregrclalipa 'opéfzfﬁﬁéceutical

formulaton accordjne o, IR b2 WASISRIEHAIENSARORLSRRn: invbaThmsoll

pharmaceutical ormu tion accor ing to any one of claims 1 to 3 which is in the form of a granule or a
powder.5155. Thexddlidtphxariiane sticabfort uelttescaptondirticts any one of claims 1 to 4, which is in

the form of a sustained release %pe]rrg%%r\%ﬁglré %Spéc%(? %q(i;)rtﬁge%%g%l‘)%gnso%i%ipﬁgfg}gﬁggtical
1) ané (i): IXI

formulation which compri$8Eah . ) a step of mixing cilostazol and a
starch and optiogglivaehe 16RRYeNtaRaISeaaRia] of pikRatzEl sifeiny tonmsesifiinhand (ii)

a step of subjecting the starting composition to a pre-gelatinization of starch. _

means that the formulation has less drug release properties within the
digestive tracts. On the other hand, the formulation of Example 23

10 showed continuous release of cilostazol within the digestive tract and
thereby the desired blood level of cilostazole is continuously maintained.

From the results of Experiments 4 and 5, it was confirmed that

the solid pharmaceutical formulation of the present invention can release
the desired drug within the digestive tract, and particularly that in case

15 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.

20 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
25 starch as an excipient and then pre-gelatinizing the starting starch

during the procedure for preparing the formulation.



10

15

20

MCSLLP

28

CLAIMS

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

2. The solid pharmaceutical formulation according to claim 1, which is
prepared by the following steps (i) and (ii):

(1) a step of mixing cilostazol and a starch and optionally another conventional
carrier 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 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 pfeparation.

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

(i) a step of mixing cilostazol and a starch and optionally another conventional
carrier to prepare a starting composition, and

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



