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DESCRI PTI ON PHARVACEUTI CAL SOLI D PREPARATI ON TECHNI CAL
FI ELD The present invention relates to a

webmpomoeeuti cal solid preparation. BACKGROUND #dilipbbeos7996

have been many attenpts in the nedical field to
control drug release and maintain drug concentration
in the blood at an approprjzatgrpeMs| for a long period
of time. In order to maintaln drug concentration in
the bl ood at an BARMASEUETEAL SPEIDf BREBARAIH@Nperi od of
time, it is necessary for maintaining the absorption
of drugs for a long tine to use the pharnaceuti cal

i ngenuities (sustained- THEHEASAL tEIHID ques) . Orally
adm ni stered solid arat i are noved fromthe
Gpper DAFUPETS T 1GAE0T It CELPERAI S Fabb o FPRE K SrdcRoLLd
@gpg)@@@{orsrmll intestine) to the | ower part (the

ower small intestine and |arge intestine) as tine
passes; the capability oﬁﬁ%ﬁ.@)ﬂﬁ@sﬁ%tl on is often
l'ess i@nthe E&V@'be@ﬁrﬁ\arﬂzr dehemgestipitheenbiad] tHidth to
than in the u art herefore, it is considered
ﬁ@gtr@hp%ﬁ%mel?és%leﬂ}& spintain siragy COYCER S icRe iRty blood
GRNafe; ﬂ%@@sié!v@lb%ﬁ:bgdldr{%%leavgf time. In order to
gastrointestinal tract, in whi the solid preparation
maimtabn fdua eentengeition . thandbdrodust aamegprrepeiaie level
Sghgl e@C_\L Hdgf d\‘f]ﬁe eé@npé q’tec@sﬁgf‘#af&e%alﬁltgﬁﬁﬁlg the
echm qu ase Usion contro .e.,
a’eabrpttmsarc@ﬁt eldugs efar at long timemtbchseottee pharmaceutical

SBTRRLY A B sh S ERLE A a50Rh 1D o405 hfinisterea
Bbitpcar@tepumtnbnd uassl ntocrggt fmﬁwm \Mhtehuppéerpans:o Iotfbt]ee

ol yne t

BRat St Riantats Faf o et Pt 68, UOESH oG apgptine) to

daer eaxes pagtt ehe el ®ase spadYriensesiné hendinuggeeli passting) as

rate is deficient in the
time passes; the capability of drug absorption is often less in

the lower part of the gastrointestinal tract than in the upper
part. Therefore, it is considered most important to develop a
strategy by which the drug can be continuously absorbed in the
lower gastrointestinal tract, in which the solid preparation
remains for the longest time.

Kndwn sﬁstained—release techniques include, for example, a
sustained-release technique based on diffusion control, i.e.,
membrane-coated preparations in which core compositions or core
tablets that contain drugs are coated with water-insoluble
polymer films; matrix preparations produced together with water-
insoluble polymers, waxes, etc.; and the like. However, with
these techniques, since the release rate of the drug decreases as
the release progresses, the drug release rate is deficient in the
lower gastrointestinal tract, to which the preparation reaches
several hours after administration. As a result, the drug
concentration in the blood is hard to maintain.

Another known sustained-release technique adopts the
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| ower gastrointestinal tract, to which the preparation
reaches several hours after admnistration. As a

w0 sea0i1022 he drug concentration in the bl ood iBCHENRASIG7996

mai nt ai n. Anot her known sust ai ned-rel ease techni que
adopt s t hepharmaceuti cal apprﬁgéh designed to rel ease
t st.rointestinal trac

the drug i.n _the | ower t {e.0.
SheaPrcutihaly appedseh esiaRed (o neterat et s o dhe Lower

case robnpPasi inadnsraont @. . ngedtar)ss abetedgirgawhthons in

enteric fil. . wever, this techni qgue controls  the
Hhach: SrsiEth Er R tors domet B ey P e i ahlSs are
fdolfeq oat t N @nREREE dEi IBns)A SHawdvesyl thid Rechhogdustdditrols the
process_ of the lplha,r nmaceuti cal preparati on becones

CBhgl Fekrase wahht helthéndhhsrce esiarfR P rféileasgating

PRbEEduPE EPAL Al | U121 et K8 QWbdubal oRNSrdHe@dus et pisi ng

met hacrylic aci d-based enteric polyners. The enteric
FORyRRES Helshe BrapaTasisnubreoBesIcaRé 2cateh | ower pH

range a [ Nt erd-G.p g;%? ;

di ssol ?gd?h%%}%gcg%%ya%g}a EEFE éﬁbégt‘ﬁsgn@éyg? hi SEEFlQnS
pier kngen tihart ahe procditceghiighng metbaceylic polignbasedrenteric

g%llg}néf'gl V%Ee.gﬁe;r%%ggvrg}@& b%@i)ﬁ%é Can insoluble substance at a

Mer-contai nin preparation can Suppress
dougrrpel exsgel hhéhetheppdr agashidi whesentertid patymandcan be

rapid el e the drug in, the lLower gastrointestinal
PR PR Peluiart = Sehlpt e varBiERed i a0 napAEh P range
&hhﬁrtlﬁ:egﬂ-l witewh ectalbdres ehberpe @dlsmer 6dn be dissolved.
sust ai ned-rel ease preparati ons w t.h precisel .

BREFEPTd RUGRT T Ka b1 YEGF - SorhAIPEna it it BEBRRERIEion can
EuppZess Hrugardl dash Sicl @88 epb@f igaspebymtdstapatat rhdty and
mat i x preparations_ obtained by m xing an enteric

BEPIFEY ZePagedrig, A RawERe biPHer: gRpRERI e SEL Rl cfract. In

CRRBEESSHAY)) senEOVBMELH 2bEPORGN (3T WHe r &hRASe bbO¥her enables
matri x preparations is general |y considered to be

GBBeRBRRSION CheSYTHT APEeR YT RIRRApREkRf dithcarecisely

ROAPAL L P rugUet &Bdd | X preparations obtained by
tabl et conpression have a small surface area in

cont acFowni examplep| Pabent Mncupedts yl.s@ uBl eard fysligiclpse
%nteric'polymer—containing matrix preparations obtained by mixing
an enteric polymer and a drug, followed by a compaction (tablet
compression). However, although drug release from matrix
preparations is generally considered to be dependent on the
surface area of the pharmaceutical preparation, such matrix
preparations obtained by tablet compression have a small surface
area in contact with a solvent. For poorly soluble drugs with a
slow dissolution rate, the small surface area of the
pharmaceutical preparation induces deficiency in drug release.

In contrast, Patent Document 5 discloses preparations
obtained by wet-kneading a mixed powder containing methacrylic
acid copolymer S with ethanol, followed by extrusion. This
preparation is formed into sustained-release bellets through wet-
kneading and extrusion. Such a preparation (pellets, granules,

and powder are referred to as multiple-unit type preparations)
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slow di ssolution rate, the small surface area of the
phar maceuti cal preparation induces deficiency in drug

wo slogasie22 | n contrast, Patent Docunent 5 di scl®SEs2008/067996

preparations obtained by wet-kpeading a m xed powder

contai ni ng nethacrylic acid cogol ymer S with ethanol,

fal.l us| This.p rati is . L Ot _
S B e s AR S R R i kRt orLy
epflobde odrudsuc hFar reeparat i an dopebred switgr anobéssurdrnid type

owder_are referred tq.a [tiple-unit_type .
BPeRaral Tone relh Rave i, v it Ko ba K gopppgssion,

alud 0 i apgHturciab ltgpt oppamiray s oh s bl kel ped et Fuitd aonprately

s conpared with single-unit type preparati Qqns such.as
BI6PET St itEATB THIEEE L eeston L HRHEL PRP - TR bellets
trperpsepariaite@nsub e pakl ghse alre drogeavé®iption. rather than

di spersed in the gastrointestinal tract. Therefore,
$hentpRl$%ts can reduce inter-subject variance in drug

absor pibeBovét hlont-Pafedth®d-ahbst St MYNEO¥EE multiple-unit
Non- Pat ent Docunent 1 discloses nmultiple-unit ty

e
FYEpaPEERPIIAL 108 APF BRI 6 ﬁétmﬁéﬁﬂrﬁ/&iac@%ﬁ%mpﬁmr S
meQEBEﬁg{ﬁg'éﬁi@?bgpéiyﬁgfyﬂﬁf_é- r%@,devainylegrgolidone, and

pol yvi pyrrolidone,” and triet citrate,” a .

prasthyl zeitraThe ¢ epalastonszen.e Bhe gnap@rpyions are obtained
t - kneadi i a folil L.an d

B 2P ErRS ol Wil Bidter, Cafa AU4RIRG BY SRR

Bahenonfradliiopat i on No. 1992- 43049 Pat ent Docunent 2 :

Japanese, Unexam ned, Pat ent Publigcati.on .. 1994- .
ot ont PRbENnA e (8 Hnant ok, Eliald B pdar 1182 ion o.
Docpremd49t : US Patent Publication No. 2006-0159753
Pat ent Jgp ese Unexam ned Pa
4

Docunent 5 ent . ,
bl | CERLGHE NOPCRG8Y. 24 oPERBRE Pl Bedyergnt Publication
Not er o+ 9Rgs7Jour nal of Pharnaceutics, 2001, Vol.

213, p_. 7-12 '

Patent Document 3: US Patent No. 4,968,508

Patent Document 4: US Patent Publication No. 2006-0159753

Patent Document 5: Japanese Unexamined Patent Publication
No. 1994-24991

Non-Patent Document 1l: International Journal of
Pharmaceutics, 2001, Vol. 213, p. 7-12

DISCLOSURE OF THE INVENTION

However, as described below, there are problems in the
process that produces pellets or granules by processing a mixture
containing the above-mentioned enteric polymer by extrusion and
spheronization.

First, the methacrylic acid-based enteric polymer is a hard
enteric polymer, as expected from its high glass transition
temperature of not less than 160°C. For this reason, when matrix
preparations containing methacrylic acid-based enteric polymers
are produced by an extrusion and spheronization, the wet-kneaded
product must be supplemented with plasticity so that extrusion

may be performed smoothly.



10

15

20

25

30

35

~As a resu

DI SCLOSURE OF THE | NVENTI ON However, as descri bed
bel ow, there are problens in the process that produces

w@alob/ei®20r granul es by processing a m xture CETI/BR20080g7996

the above-nentioned enteric polymer by extrusion and
spheroni zation . First, the néthacrylic aci d- based

enteri red - rj .
From i CLCAPURF G pRopBECL FITLE! Lie MRCHAEEY1 77 L4RP FBlLmer 5
tihahhe GO0EMackot ichl scampesdhiompeeparedilxy prhepgeshnibmee of

L ni hacryld ¢ .aci d-pbas tegi ' :
SO hOGyIE"SoE L5, OLRESH 01 8L POISIRES, PP st
wepokyesd el ipr adectonpesti then supy erehheceadech in order to

plasticity so that extruysipn .be perforned, .
BRBGEAT Y- EROBGROPES (Hhobbr tontrdt R AR AT PE o
pebfacopidy irthelr N HbReP! FHRCElht £ segoamOtht | ® methacrylic
prepared by the techni que of K Patent cunent, 5 is.5, ‘
REL19 CORRLYFIRSURL 1Bf TR COMBPRESN FESHETS J&bdﬁ’isylﬁ%%cjsent

bl abHEc LONPasikh hgni tusitr fheul H S 3sedutd tdalk bReparations

enhance, tthe pH response of the_ obtained pharnmaceutica

FPEpatnDAMSthACREriC BiEvRrSed IRRLRREF SABA Aot Lot

B8t PAST M i PShHe FOPOIMTBR metnbd. NMEUTRAREL FOBa11y, such

results In insufficient plasticity, making it

dnsafEigiento pprstibeckt wdncrRagr e g@sastance chemaithenget-kneaded
yi d [.d=has n hG p h

B i SR OB ST ST PRbY BBt oh an not e

ppetofmaxdl |y, such insufficient plasticity increases

. h - 1 . .
ne-n r QuFnd ke BattEe SI° RS ERRIAREL, St HIEl prepared
bigetio¢ hexchndgde dHhaNgphdatane ocaaent ohpositaios 77 wt % of the

BEEREESA By 18, Lechieae ol MRtk QORI ot citrace
apdaaieditasl bk Wla$t diddr ebhyplicieat episstaitdey ascassary to
DL eSS 25 G RUBBLSTEL Bl oS0y DSGESPRY L o, e
Heebsi ttihsitthengt agseddtansi bf Ahed eBPRESEHI® @kitihBased
gggggfé)g$f§m%%|gébfgwgied due to the addition of a plasticizer,
resulting in metamorphosis and deformation of the methacrylic
acid based-enteric polymers. Accordingly, a film may be formed
inside the screen die of the extruder that possibly causes the
obstruction or failure of it. Moreover, the metamorphosis and
deformation of the methacrylic acid-based enteric polymers with
time and dissolution change of the obtained preparations with
time may possibly result because of the remaining plasticizer in
the obtained preparations. Furthermore, the technique of Non-
Patent Document 1 has a concern of an incompatibility with drugs.
Thus, a plasticizer is necessary to increase the proportion
of the methacrylic acid-based enteric polymer in the obtained
preparation by extrusion, whereas the addition of a plasticizer
causes unavoidable problems, as described above. In other words,

it is quite difficult to increase the proportion of the enteric

polymer in the obtained preparation by extrusion, while solving
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enteric polyner is lowered due to the addition of a
pl asticizer, resulting in nmetanorphosis and

walaignsme2 on of the methacrylic acid based- ent®BIT/oP2008/067996

pol ymers. Accordingly, a filmnay be formed inside the
screen die of the extruder that” possibly causes the
of [ e [ , the 1 t
netaﬁ%%Eggg?s %uﬁ}tée?ofééﬁlqg$ 0 fﬁ 6ﬂﬁ§fh§c S Loizer.
aci d- bd@edpensemtcﬂqyanymenspmwwudesuaepmanma@egsctﬁﬁismild
t.ai pf.eparat i
ToREeS i oh B i, BES AT RS, Ereidegohi BB Bbpapns of the
|¢Dndmmtmbnalrﬂ&thm1qpasatevmmsth5ughruhen@bmpommmﬂng ratio of the
hn| Pat.ent. Dacunent 1 a a_conc
RESWIAT] B B o FUPuGe POTHIRE " ) G50 oy dpapgrse is

nﬁc‘c&sa‘aaéy to iniiﬁrrtas&sﬁih&ldﬂf—(iamééi;é)I’prfbfpetrhﬁes to the
nethacr¥llc aci d-based enteric polyner in the obtained

FEEPRFELE8R: by extrusi on, whereas the addition of a

pl asti eicaer sﬁ@@ﬁﬁ&ﬂugvoaﬂamg%d@r obl e pragedesehvdiftdon is to
above. In other words is quite difficult to

|Rﬁ9ﬁ§9§em@Fﬁﬁ%nﬁﬁ@§rFP%&@(ﬁgepﬁ€a5¥ﬁQﬁIﬁyaﬁoPY%ﬁﬁomenaﬂﬁethe
¥ RINBdoRI SRATALLRH BY Ring Sé?}?laé’ﬂ‘i'éﬁa?o'%fl@ R&ving the

problens resulting fromthe addition of a plasticizer.
Hivapcedeneleanresonbrobrabiildsy @amkalméeatlpmﬁsss@m drug

t d
R P ps, LR LI Rt 00 ey
tied eesipg Ut miyugatnotlef liowerngésianriyitiest dua d-trastd

ent er i GuRoL Bl (0000 P L3RANSS L3ibACLEasE! Qo solve

i mpart “sustaine €l ease properties
nm@pabaVeopmonﬂms sped i faural kilat adesdbjedcthatfitttgpe solid

present invention is to provide matr.ix-type solid .

SPERATAEHOIE GamPeoRRrToRe BY | St Fe s eoRr o b thacTylic

Qﬁﬂﬂﬂedaggdafkﬁdn;cap@lﬁmﬁﬁ QEaFE sitd @g?&@tp@ ddar alcohol
vanced re e controllabilit e of ,

T5ees TPl PPessy - niihSHeIRar ALt GoR bat e

tdx@panghédB@dicat 6h YtHee&FshAdndgdhe drug in the | ower

gastroi ntestinal tract. The present inventor conducted

ext ensiVE PESRCHIVENELPY STV 8B 0tRe FRSBRETEYPRNd
fohdRdhatbat i E@ESisbedd Btddaratt YB], S idkfined in the following

Items 1 to 13.

Item 1: The matrix-type pharmaceutical solid preparation
comprising: (a) a methacrylic acid-based enteric polymer; and (b)
a sugar and/or a sugar alcohol, wherein 1 g of the sugar and/or
the sugar alcohol (b) can be dissolved in not more than 4 g of

water at a certain point of water temperature between 20 to 25°C.

Item 2: The pharmaceutical solid preparation according to Item 1,
wherein the amount of the sugar and/or the sugar alcohol is 0.1
to 10 parts by weight based on 1 part by weight of the

methacrylic acid-based enteric polymer.

Item 3: The pharmaceutical solid preparation according to Item 1

or 2, wherein the sugar and/or the sugar alcohol have a melting
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preparations can be obtai ned by a conbination of a
nmet hacrylic aci d-based enteric polynmer and a sugar

wa@ndd0s102 sugar al cohol having a specific propertye2008n87996

present invention has been acg%qplished based on these
findings. The present invention provides the

mat.ri x-ty ceutical solid preparation, as
é%?fﬁéS%.EE?ﬁpofo ?dﬁﬁng Iltems 1 to 13. Item1l : The

matri x- type pharnaceutlcal solid preparation

Str: M B s PR SrafarSirataion: fergeing to Trem 1

Wre e being Ifed feosugaslaandtoret he sugar al cohol (b)
can be dissolved in not nore than 4 g of water at a
certain point of water tenperature between 20 to 25C.

It 3:: THEpHAiabERGEUd ICRo158] pfegireRabaAt 4@fbrding to Item 3,
accordlng to ltem1l , wherein the anmount of the sugar

Hedher free SiRgae RLedHEI14eE-0.1 to 10 parts by wei ght

based on 1 part by weight of the nethacrylic

aci d-based enteric polynmer. Item3 : The _

ﬁﬁ@mﬁc elihe Rilammeredt iradp srai f aprenadetdpPngacerndiam o Item 1

2, pbisy edx%pta%ds%%aa[ g%%@&érh%e%ﬂgér %%Rﬁ%'g have

a ne tlngp0|nt of 14 less. Item4

Exarnatentpredessel i d preparation according to Item1

or 2, being free froma plasticizer. Item5 : The
pharmaceutical solid preparation according to Item3 ,
kﬂﬂemg7fr@hefpharmacphtiﬂdkﬂsméid pneparatioﬁh&ccording to Item 3,

har maceutical .sol i {é) arathﬂchcorﬁgg to lte

29, PB%??&?#a ¥p3r% &OBr%% 14 oR° %Wu%xBBF?&fn
ProexksuUsi on process. Item 7 : The pharnmaceutica
solid preparation according to Item3 , being prepared
by a production nethod including an extrusion process.

Icem 8: : THh @hRiakfBEeIddICabl S8l prbRrapasat d@brding to any one
according. to any one of ltens 1 to 7 , wherein the
SEgaLHAGH 0r° (InevBEERIN AMEofiGparad/or the sugar alcohol are

at least one member selected from the group consisting of
erythritol, xylitol, lactitol, sorbitol, trehalose, and maltose,

dextrose, fructose, and maltitol.

Item 9: The pharmaceutical solid preparation according to Item 1,
wherein the content of the methacrylic acid-based enteric polymer

is 6 to 50 wt.%

Item 10: The pharmaceutical solid preparation according to Item 1,
wherein the methacrylic acid-based enteric polymers are dissolved

the property of dissolved at pH 5.5 or above.

Item 11: The pharmaceutical solid preparation according to Item 1,
wherein the methacrylic acid-based enteric polymer -has a glass

transition temperature of not less than 100°C.

Item 12: The pharmaceutical solid preparation according to any
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at | east one nenber selected fromthe group consisting
of erythritol, xylitol, lactitol, sorbitol, trehal ose,

waordonmbiose, dextrose, fructose, and nal titolpct/ireonsde7996

The pharmaceutical solid preparation according to
Iltem1 , wherein the content of the nmethacrylic
riedofagseement efd G 1POWYERIinl $hé &Rl ic%eidi¥edOenteric
The pharpaceutical solid preparation according to Item K |
PolvfiRer &F 2t heamtt RRR rAMberasetedpse d remt Brg (group consisting
R veehacAy e disel ¥g8o1 ﬁi?%éﬁ%&fyl%%@id’ %p%‘lyﬂé‘i LD,
5.5 or above. Item 11: The pharnaceutical solid
pnehRehhaeny bkt @cddngorwlymeanfl , wherein the
nmet hacrylic aci d-based enteric polynmer has a gl ass
transition tenperature of not |ess than 1000C . Item
TzemThe: phze mivenaceat icdl isdl pd gpaaratrab homca@ratidiggt bo Item 1

Ite 1 to 11 erei,n the nmethacryl.c

85 alhy Ll e Ber v R | Rl bR sy of
gdllestedoly arolvhetgn puthenwisis) i axpiafinmehdataprdxenaci d

pol ynmer L hacrylic acid copol yner LD, and
RBRmdpereieal FRLld benataRion V00 Y370 T
phar maqeut maatisaypd phepdciit®Badcsslid Pgepridt BN b the
conprising a drug selected fromthe group consj sti ng )
@FeE?PBs%rg‘%}t,l%F%H’aﬁﬁs PRENY R HRACKE LG fighipased enteric
RRANKAX L Nand’h@)MaC 8UA £ AndPeki 8 Rigpasatbrs The
matri x-type pharmaceutical solid preparation of the
pr esenfThenGesrs and/ompEhe ei9es) aboohahdbnyhage the property
3Ld- !Pa?e(gf QHER an PO WIRGo2P8) (1) rdtSHIRE Qr ga‘g ter at a
sugar al cohol. The sugar and/or the sugar al cohol 7( ?
lravtaihep@itdp@ft yatéattenpgrafutddmteannb20 dic 25 Ted in
not no t : L. poi ; :
Ferper arr 2 pat@utabEL 2 RERELIL R B e ihfhtion may
sehtdipregmmatcopponénthe prafenblon (eayacdrugiandot(dera form-
] ref erabl R
FATREAEN, rRERELR: h Bk Bl 4% WY BEOVS compgpgnts (@) and
donporiet phaahaeceutida)l soliw mpepnrachet idoels aoticbntain a
Eeggrati on does not contain a
% a lCclzer.
The pharmaceutical solid preparation is preferably a
matrix-type oral sustained-release pharmaceutical solid
preparation.

(a) Methacrylic Acid-Based Enteric Polymer

In the invention, as the methacrylic acid-based enteric
polymer (a), a wide range of known methacrylic acid-based enteric
polymers can be used as long as they are soluble in the pH
environment of the lower small intestine and the large intestine.
Suitable methacrylic acid-based enteric polymers are dissolved at
a pH of 5.5 or above, more preferably 6.0, and at a pH of 7.5 or
below. When the dissolution pH is in this range, the enteric
polymer is dissolved in the small intestine and/or the large
intestine, which allows for the rapid release of the drug from
the preparation in the lower gastrointestinal tract.

Moreover, in the invention, the glass transition
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pl asticizer. The pharmaceutical solid preparation is
preferably a matri x-type oral sustained-rel ease

wehmpomosuti cal solid preparation. (a) Methacryds/or2008/067996

Aci d-Based Enteric Polymer In the invention, as the

nmet hacrylic aci d-based enteric polyner (a) , a wde

r e _Qf: o) t 1.6 saclds ] S;
L T B R s AR Rh L £ AUARE 1
eqaridrangnl 0L bhehighwar, praférabityed0bTe candigher,| aoge

i ntestine. (t.abl e net hacrylic_acid-based.enteric -
ity B SCh il e - 0RSE SraR gh00 et g ture is
mﬁfélrrab_hy BB afldlcﬂieﬁg’i Pt Q:fhe7g5?1§:§ tﬁ@n@WtiM%F&éntﬁé&ature in
i.ssol ution is in this range, the .enteric_ pol yner

U cbb e i TG T e ECP AP SR o Mo PRt Foom

I tdn@siraBere Wicaliiabl eys1dsy cbheefmpisdutebeasssdafuttibg change

drug. fromthe preparation in the | ower ) _

s th6i RESRITIEON: FAER . tils-e ARGERerh 2Rt agfe A Bigt extrusion

the BeassriiaNuki RDtRSRENHR}pUEen®fart R&BBEDACNHadCon the

aci d-based enteric polyner is generally 1000C or

fﬁ%@ﬁ?rpreferabl y 1050C or higher, nore preferably
1300C @4a;RbgleTopet1 10! 8y ANSIEt 0D AAHABESL HE Gadi%i-based
preferably 2000C or |lower. "At the glass transition
tearegiat pekyniar fhrsudampshagal bt ereadich capdlymer LD,

i S.. R a
B B B R e
tthe pigpar detbacyylic wicid. copolyrer abveprefagebily tdkds the form
extrusi,on cap,be carried t _wi.t.hout .i.npQsi.ng _an s
S BEEHTES 1 0d0S RO Ve Re Py 18, pid) RGIUeF P indicates a
ecdypeesnef tHdre inel bquid/|fioemanod- haseed €oteroft apeuypetision

A CBBoTyet Lr LRt nHeFSPTe are BEpR G Rppolymer

tiie thi ke. uddkt Hackepéi tnwgitd caopaey Wwerinl B grefst=all vr, even
ta%kes t he form of Eovvders.,»The owder mft hacryli c,
€4 EGPBITIEITUED +RdTEHEEeS pot \RASRef PRy [iRreinafter,

|duati € pewdB RO met Aat PPl FO M Bf cEpSUsRENEDOs occasionally

referred to as a dry methacrylic acid copolymer LD.

As the methacrylic acid-based enteric polymers, any easily
available commercial products are usable. For example, "Eudragit
L100D55" (Degussa AG) may be used as the dry methacrylic acid
copolymer LD, "Eudragit L100" (Degussa AG) as the methacrylic
acid copolymer L, and "Eudragit S100" (Degussa AG) as the
methacrylic acid copolymer S, respeqtively. These enteric
polymers may be used singly or in a combination of two or more.

Mixing two or more of these enteric polymers can
arbitrarily determine a pH in the range of 5.5 to 7 at which the
preparation is dissolved in the lower small intestine and the
large intestine (dissolution pH of the enteric polymer). For
example, when the dissolution pH of the enteric polymer is
arbitrarily determined in the range of 5.5 to 6, the mixing ratio
of methacrylic acid copolymer LD to methacrylic acid copdlymer L

may be in the range of 1:99 to 99:1. Moreover, when the
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with 30% solid content. Mreover, the nethacrylic acid
copolynmer LD to be used in the invention may be in a

walzopositare or, even when some noisture i s CoONtBITIERNOS/G7996

powder form Hereinafter, such,a powdery nethacrylic
aci d copol yner LD is occasi onaI9Iy referred to as a dry

S g@gﬁt’i%ﬁeﬂ? o‘% ¢8R0 HHE%C'-BO%@& tJ_Ige %ig?%%yeﬁetemlned‘

ase teric polyners easi |y av
domtrbecrahgprafdicbstars dabebhiéximkpragianpf enetHagdyagetacid

It%g%?gr?yflféﬁgcglsg%tﬁgg ¥: Q(Ebgs&%? 3 telcg“esdr be in the range

copo
(CPegu8Satd@9ds th&umhaceylw}mnachd dmxﬁlymianpH ahdhe
" Eudr agi Q0 ssa s_the thacrylic acid

EBNGE SO BT 4 BUr B LV T ITOREDy £ TR yiagte iRy o T
Iweuaeﬂnsg NEH i O b £ me@qmww addian c@bouyqﬁe@ I'L, Y Bethacrylic
MXIn two or nore of these enteric pO grrers can

EFBAL FAPPHYde CeFRY e dp PP nr 3 P4ndeddits. Pido 7 at

whi ch trhetReepafation, '§héﬂéﬁ%9h¥e@flﬁhéiQﬁté@!@fpéﬂvﬁek to be
intestine and the Iarge i ntestine (dissolution pH o

cReteted i gy REPParation exfplesalitieh Enel wt. s,
gké?_ekgmm R a5 §bey elSEl ﬁr@ﬂﬁéﬁsa_(, bSt&r4 Las lé(nd even

etermned 1n the rande o ) the mxing fatio
obreephetesdily a6 o ciﬁpofltyﬁer lel t:ontmmaxfr yheceramnic polymer

p : t

CAPERLEFald 26 DESHOLAS 1Al oF PRl iy of ang
pelgaee pattrist radi byodisttéon redtabi iy r(angelbénts extrusion).
ek TS R DOk B SR PRAD SR e Db RO e
off £hé&%tepl@itionFoart learsidyeachiee tahelnitasiddmlrug pde-lease
of %he enteric polyner is arbitrarily determned in

PRESPER ge of 6 to 7, the mxing ratio of nmethacrylic

gcu d cwﬁel m@ﬁﬁadry?@e%&it&@d’a)ébHCeﬁﬂéﬂcﬁ@bQWﬁBrus%dfﬁy)ﬁ the

in the r 1:99 t0 . 99:1. In the invention, the

RO HRC DTt AT SRLLT | R SRBraRben (3 bBeCORYSRTAR 8 PREFerably
BELEP3Ivdd it 1aS pHEBEr Y Brlab&vdO The %H RHcbeh38! do D §iven to
45 wt. % nore preferably 6 to 40 w.% and even nore
ﬁhéf%*ﬂaam%ﬁ%lf:élssowd Drenpeatdom oft the Mmendieeris suitably

BAYYSBEd by the variety of the drugs listed below, desired
pharmacologic effects, etc. The pH response can also be adjusted
by the variety of methacrylic acid-based enteric polymers used,
the amount of the enteric polymer contained in the preparation,
etc. ‘

For example, some preparations are preferably designed to
slowly release the drugs in the upper gastrointestinal tract (the
stomach and upper small intestine), in addition to the function
of the preparations to be continuously absorbed in the lower
gastrointestinal tract (the lower small intestine and large
intestine). In such cases, it is desirable to soften the pH
response of the pharmaceutical solid preparation. Specifically,
the amount of the methacrylic acid-based enteric polymer
contained in the pharmaceutical solid preparation is set smaller.

Moreover, when enhancing the function of the preparation to
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inthis range is preferable in terns of the variety of
drug rel ease patterns and production suitability

wd sogesldoent extrusion) . Here, the variety of grugr2008/067996

rel ease patterns neans that a ﬂe& gner of the

preparation can easily achieve an intended drug

'H% CRREi R §1abgﬁ tfﬁa%5¥li&Wé#”dgsgﬁéfﬁkégyfﬁrictract it

pol ymer use or the pharmaceuti solid preparation

dfs deeiraventticoshrspen effer gbl yeshasel védtie phayMageutical

5%051@ 9%?3’1% Etﬂe %ecﬁ%eggfﬁt %h%e r?fp otfottmg methacryllc
armace |ca sol id preparati’on e i nven

samlt:iablayecadenmamd byl ynieer \canteixyeobflm Inbedpmmdqesntedal solid

bel ow, gesi red phagmacol ogic effects, etc. The pH

PESHERRE TAn5aIPEs b3° % ust ed by the variety of

mbohaagatimoa/@xdsbgsedumem c pol ymers used t he

anount of the ente ol yner ed the
pr epar 3 Fofu9E @n BF Qripier §Eﬁ%‘%r %’i‘oﬂse dpgention
a@%eéablbé/cicﬁ% gbedoi Dits) @W Yat&t casee téazelﬂrcugs wardhat a

upper gastrointestinal tract (the stomach and ug%e
mrtalnn@emﬁ o) waten teywierpbrre datweenuét tenZeiC ngeessary

RICBRE361 NS, (0 oBesGRIY iaRkoHE | YuiSQnBEHo1 Nid enko¥ely 4 g or
%&strm ntestinal tract (the lower small intestine andy
S§e PrReEaldy) 3:51% %éﬁsgasé@reptfer,s tdesippapne qfp water at
sof p e S0
S LE0a 0SS SIP00E, Rk E PUAL TREAULICH P05 necossary
rte:t Hassylve law dfbalsce:—tr @mﬁéprcswryﬁémh@ht:aa gegirably 1 g or
ph C ol i-d & e
s Eeby AR EHL ' Sfurte ot w B EP HeReb By ot RuSEBluEon 55 in
[the parabgen gr@bercpIHsmlmmyl yambsopredided tdre thewkneaded
rointestinal tract rable to sharpen t he
FRRELERRE B, Hhe Hhaskabs, B BrEP ARl T on.
Speci f Meabl preﬁdt@b&ﬁbﬁﬂ@amfanﬁhernaﬁcjm lajlkcbho Achalrehas gdlting
enteric &I{{}/ner contained in the af maceutical solid
Bréphraf i Fsoxetowexr gEFefEEI[f)blSugéfJ GRd/ dP¥Sugdiore

@lre@e?ébiryelz%eeaér aRAle?] AME RHOaSr aligpbel weed hMméhE@ng
ngggg égr%hls range, the sugar and/or the sugar alcohol can take

a solid form at room temperature, providing easy handling.
Another advantage is that the hardness of the sugar and/or sugar
alcohol has no affect on the extrusion.

The sugar and/or the sugar alcohol usable in the invention
may be those having such properties, and may be in a form of
hydrate(s). Examples thereof include at least one member selected
from the group consisting of erythritol, xylitol, lactitol,
sorbitol, trehalose, maltose, dextrose, fructose, maltitol.
Preferable examples include at least one member selected from the
group consisting of erythritol, xylitol, lactitol, sorbitol,
trehalose, maltose, dextrose, fructose, maltitol. More preferable
sugars and/or sugar alcohols may be at least one member selected
from the group consisting of erythritol, xylitol, lactitol,
sorbitol, trehalose, maltose. Even more preferable sugars and/or

sugar alcohols may be at least one member selected from the group
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have a specific solubility to water. The anount of
water at a certain point of water tenperature between

wRhov/05180C necessary to dissolve 1 g of sugar mowdr008/067996

sugar al cohol is generally 4 g pr less, preferably 3.5

g or less. Moreover, the amount of water at a certain
RONBY s@f nyad leryEAPLE I, UNQCh et YL &ibndR yHPa LS C tHRAESSE Y

to dissolve 1 g of sugar and/or Sﬁ%ar al cohol is
FesvAaBrg, g salhese Mowedrate anbdfte GTvepaere preferable
RLGASS AN/ bas ol di sl fabd FdUsInbANGCsoRAAEy and an
plasticity can be provided to the kneaded m xture
FPPEPPE b2 teh aneditotdi cpe it ,obst Wel braspdeasi oenceuy ebout

B SLSP T ab R 60hal RS 3cPF 11 o

mopbipieyerably 1250C or | ower, and 900C or higher.

Wth a [ting poi,nt_of this.ra , the sugar angd/or

the sudle rEonePeden tuded 16800 o meatefger ebm o

tvampetat off esompeovisll nroeasys hamdrengpedifdichekamples are listed

gg antage is that the hardness of the sugar and/or
ﬁégw'alcohol has no affect on the extrusion. The

SBga) BAgH tbheasdigaidrakeshthettsszdl € in the invention

may be_those having such properties, and may be in a

f or m oFTHEAFLER (dy e BaIresat Filof 1BnBFedices from glucose

beashzphe rEERebn seiraet el fiMpbhft WP W#8R$EST 1170 18D to
erythritol, xylitol, lactitol, sorbitol, "trehal ose,

- pBRtGs@nddshe rarauntf pficvatey, (28f€) tnsicespapy etalslissolve 1 g of

eX9RLESo1 NG 4de @t (Ni§deh _@n&nmetose'%.e,d,EEyemfm
group consisting of erythritol, xyli t.of , lactitol,
derbnieal Ratehal dseermelrvsd, dexmernsial praduese,such as

@E&Eﬂﬂtc]{v%%pr B850 ensHaAS %gq/ Of + $4925 LS OhQl $
may- be at 1 eéast one nmenber selected fromthe group
dBnsiktXyigtofl engtHydrases Rydfeadl , lactitol, sorbitol,

trehalgﬁf%ﬁgﬁlggg : gwgngggggggg{e@@P|%ogﬁ@%

?, qg§%ﬁgg£%grting
sugar atc s ey’ be a ast on€ nenber selecte

frapmvthecgrimlpsensavs nangrddl eriyttor kydose e hiytioblysis,
TRLEAE RS En o SPL B B BT SRRIRGFY The
sSHgant BERREs 20°e) r fasOIe t50H Ty 12§00 fkylitol is 1.6
g (Handbook of Pharmaceutical Excipients, 2001, Japan '
Pharmaceutical Excipients Council). Further, the melting point of
xylitol is 93 to 95°C (Handbook of Pharmaceutical Excipients, 2001,
Japan Pharmaceutical Excipients Council). As xylitol, commercial
products such as "xylitol P" (Nikken Fine Chemical Co., Ltd.),
"XYLISORB" (Roquette) and "Xylit P" (Towa Chemical Industry Co.,
Ltd.) can be used.
(B-iii) Lactitol and Hydrates Thereof

Lactitol, i.e., a sugar alcohol, is produced by catalytic
hydrogenation of lactose. Examples of lactitol include anhydride,
monohydrate, dihydrate, and trihydrate. Among them, non-
hygroscopic monohydrate is preferable. The melting point of
lactitol monohydrate is 97°C (Merck Index, 12th edition), and the

amount of water (20°C) necessary to dissolve 1 g of lactitol is
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appropriate nelting point, as well as |ess concern
about hygroscopicity. They al so have excel |l ent

w0 g1t st orage stability. The sugar and/ orpsugRDIS/067996

al cohol can be selected fromga yariety of comerci al
products. Mre specific exanples are |isted bel ow

(frd )y Riighiaposiolosapila blslcssaThek 0l kKt Nodd 0! apan

i.e.,” a sugar_al cohol, is produced from gl ucose bg
é?imceéaewb@xcméem tGavgepdl nt Asf Leeyitali mono sdrate,

FA0c01 a0 LG, Bl G IBLET AR MBS AN crensc

erythrit
(Ch:em ¢&bs) Coan Het dlsedEr ythritol Technical Data) . A's

hr t Q [ u h as "Erythritol
é\/ll kl\?‘é’ﬂ hitd [:18 1’%&%@ &E%%e#ccan be used. (B-ii)
XyI | toIScfmdtb&drmees Eheum alybhdd) ,is .produaedug@rsubjecting
al.cohol o uce vertin rlous cell ul ose
IReerF sr i s Sy P JEBy B emane P het i Xy
rdcegenat i®nredudytibhol sbabsissimeaky Bh 8 Gt @sltypidhey. The
anount of water (200C ) necessary to dissolve 1 of

IES| OF WAL o 26PBINAISSERS Y Fivaffigelys calg sorbitol is 0.5

EﬁiC' (B eNtigndEs¥kl ofJ PH@and%%&ﬂB&ELEﬂcﬁiﬂleﬁng' P2 @, S Japan
unC|I) Furt her, therretlngb poi nt of xylltol s 93
a

Bhagmece hiebo SKCP1EHET Hevegiital FEXERN erihe medbing point of
a gaéfp ..

xy|| OE,E %omm%:o% g?bprog‘ {ﬂg sucgo%ﬂg%gﬁel%técaﬂ’" Exciplents,

moﬂkeﬁapamePf@mﬁiceatl@i Excipgignts XeungsoRB'Journal of Thermal

" P" I
(;}%%‘il_{z)%&fseln gfjauloé % \X% Oﬁ%ﬂ}me‘i@ngb’ﬂ_ﬁus%ys@mtol
THoameotiddgpradiictsi sech g $6gapitadlc GREl (NLkken dﬁmleedhemlcal

R caLghy] | CoiAEREeBalian Qholalase JRAARBLEN G pp-1ow

racti hcl ude anhydrl
a(Tebwhar Chyxdx@ale.lnélnengytctem Lndnhycgzmbeopsedrmnohydr ate

I(% er etI‘re a oes'e -gr]l% ﬂ?(lzhttallt%% Q&ie]r:]éopf

Trehalose dihydrate, i.e., a sugar component, is a
disaccharide in which two glucoses are bound, similar to maltose.
Trehalose as a pharmaceutical additive is produced from a partial
starch degradation product by an enzyme method using trehalose-
producing bacteria. Although trehalose dihydrate is not non-
hygroscopic, it does have low hygroscopicity. The melting point
of trehalose dihydrate is 97°C, and the amount of water (20°C)
necessary to dissolve 1 g of trehalose dihydrate is 1.2 g
(Trehalose Technical Data, Hayashibara Biochemical Labs., Inc.).
As trehalose dihydrate, commercial products such as "Trehalose P"
(Asahi Kasei Chemicals Corp.) and "Treha" (Hayashibara Co.,Ltd)
can be used.
(B=vi) Maltose and Hydrates Thereof

Maltose monohydrate, i.e., a sugar component, is a
disaccharide carbohydrate, which is produced by enzymolysis of
starch. When the maltose content is 90% or higher, it can be also

used for pharmaceutical preparations as maltose syrup powder in a
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| actitol nonohydrate is 97C (Merck Index, 12th
edition) , and the anount of water (200C ) necessary

wa moghhsiezd ve 1 g of lactitol isl.8 g (Handbooke@i/JpP2008/067996

Phar maceuti cal Excipients, 2001, Japan Pharnaceuti cal
Exci pients Council) . A s lactitol nonohydrate,

%@%@ﬁé@éé{ldﬁﬁogﬁeifrﬁyC?Méft qgiﬁgbi%égl"tEhﬁﬁﬁgﬂkﬁde and

i ne Chem cal . can e usead. (Y}
awtohydrates aidemendhySinabiet bhs low hygaos@rg@rcwweoﬁl&e amount

i d o bj ect
SEoRe BT b GOl B HytirsgeRkL Fon b Cr Bt o1 91 FELF Ba gy drate
Sor bi. 2og ﬁksvhbgd hygmuswopVoltyﬂ.TNe a&pqntlﬁﬁZﬂﬁteﬁurther,

G di 0.5 .
(32 TelRERE SR i RRR i daP 0Pl Ghe R dpgette 1o 102
J:@pao3ﬁwa(maaa§@6utz®ﬂf P%%@%@fﬂl%a@oﬂﬁfiﬁﬁffgélzuz@dj]g;b ,Japan

e 1 N n o] sorplito 0

%P‘aﬁﬂa?% éFl@;&{}tﬁi gﬁpgm Jrgaplgﬁa S (bane yarate,

RanaBe Al ifidlduEXs| fidNkS O.Qulﬂﬁailt séowsmlza QorhBe&H® Co.,
Anal¥3|s and Cal orinetry, Vol 615-621)

t3nd "dGesBpky aqrybﬁte&u’&fi%t%%h ﬁéh@rsc?hﬂ%msrﬁﬁko Co.,
ChNakkegaigee ychgm cal Co., Ltd.), "NEOSORB Powder "
(Roquette) , and "Sorbitol DP-1OM (Towa Chem ca
| ndust £§ invegtioraqnipdngséhe $umar) amgéen| e saggr alcohol

h%@lr 2t &S Hheleotnd rehalqse di Wda{%f gﬂeédgd i%t8¥83ontaining

onent, Is a disaccharide In ucoses are
m@u dcrxsllm lagidtbased tegliérlcrr[ecbﬂaan@gé,am@out using a

dif d jal ..
SRERERAL SR T Bk S AU LA 3 ROBHA prions
hﬁmﬁmbwﬁl@@uceﬂgcmebyathé\ludﬁooghatphhfdwieer can be

di h te.,l f_nonh es _have_ |.ow
Ayaraedoppeto ol U PREERIRY' &7 TRSRIBRER En can be
dmbydved(hndstﬁ@0§issdﬂmﬁlbhepprnﬁﬂle9foﬁ%ﬁhﬂ'd&ﬂ@Oéhﬂ be easily
necess to dissolve 1 g of trehal ose di hydrate is

£°3 ﬁoﬁg%%halose Techni cal Data, Hayashi bara

Bi ochemhcehe Liak@ntidmgc.9ds fArSthé edaltese dabyslicH @ethacrylic
rci%A products such as Trehalo? P" (Asahi Kasei
T EBERTIC R YmPLeha " SW9aty 28A B]ér%ilg@& algelgl, the

content of sugar and/or sugar alcohol is usually 0.01 to 20 parts
by weight, preferably 0.1 to 10 parts by weight, more preferably
0.2 to 5 parts by weight, based on 1 part by weight of
methacrylic acid-based enteric polymer. The amount of sugar
and/or sugar alcohol in this range is preferable because the
preparation is easier to handle and take, the plasticity of the
kneaded mixture is enhanced, and production suitability (ease of
production) is achieved.

Regarding the other sugar and/or sugar alcohol specifically
described above, the melting point thereof and the amount of
water necessary to dissolve 1 g of sugar and/or sugar alcohol are
160 to 186°C and 0.5 g for sucrose, 83°C and 1 g for dextrose, 102
to 105°C and 0.3 g for fructose, and 148 to 151°C and easily
soluble for maltitol (Handbook of Pharmaceutical Excipients, 2001,

Japan Pharmaceutical Excipients Council).
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can be used. (B-vi) Maltose and Hydrates Thereof
Mal t ose nonohydrate, i.e., a sugar conponent, is a

walmaesiozy | de carbohydrate, which is produced BYr/Jp2008/067996

enzynol ysis of starch. Wen the,maltose content is 90%
or higher, it can be al so used ?or phar maceuti cal

PIOPHRALsoNs as maltose syrup powder in
th'ar‘rm‘?eutlcal additive. Maltose is divided into o
anhydr iAly sdgaomehydekie aanengoashyleatseivgsas ovmedicinal

c T t n S
R IRl e THS ST Lol (A0Ge). DSSERRARs can b
Pcmmﬁ I:Lnduher@qrn\éolof 31lfradobody, ® salk7iBRYyeoFura Isedyate

LQ‘?}/%' I ngt}ri)ano 5%?9& %g% | t :)-Ig of kcr}g/:sg:gi epolymorphism.
Mmeudr@@é tE»(bepueem Sin Zﬁelmvka'pmmnPlaae naceutthaal the
Exci pi ents nc noh rate
YERGR O cthoiet BELRED e TOunEY CUatie capaEpined-release
Gdrstiguehofthe lih€ent Bdid t'leeﬁﬁéhQi‘éJ t@e}t&béﬁti\&ﬂémeacy

(Ni_hon Shokuhin Kako Co., Ltd.) can be used. In the
iR BeonSURF 3k sy drHes sq@arsughdvfeﬁt timedighe HubrsLease

(RadzaRceohricd heephgaltid EYfOEadhedLneadrsl dridilsdhSe,

contai ning net hacrylic acid-based enteric polyners,
Wlidesatiusi eRl it is asrritatde. celhekst ko lPRveansen Ped like

i83lsekZ ai rc%ﬁvag)éa’élllé)%v@@r géyérdfhf uenaes Gakged by
the use of a plasticizer can be avol ed Accordi ngly,

the st dlsidl drygsfmashdeprepstailion @am%qmté%dn%ndThe drugs

t
ol LRV A0 PEPET 5 LhoL I UERn g SN, sotunlo
dgfn mwettkacaylweallaci "EhEbaiwgs eate rpnefp@hlyhye rwaackls/ugaslc, neutral,

and/ar jsugar al cohol, the content of sugar and/or

sugar aIcohoI is usually 0.01 to 20 parts by weight,
pr ef er ableyy Qsing EcbElgastbulilye weiigst ,naromd zptébey abl y

s 37 ke AROBHELE chPer PR ot BT e TAE Aniati Co miaues
snsgabeandéar ts uiggproakcohel sdlubtiit 8y reéhgthd poptiefesahie drugs.
%ﬁg%%%%,tﬂf%h the technique of wet-kneading with ethanol, as
described in the background art of Patent Document 5, ethanol
could potentially trigger problems like crystallization or
crystal-growth of drugs.

Examples of drugs used in the invention include 5-
aminosalicylic acid, acyclovir, aspirin, acetylsalicylic acid,
acetaminophen, aripiprazole, ampicillin, isoniazid, ibuprofen,
indomethacin, ethenzamide, enalapril, erythromycin, omeprazole,
ketoconazole, salbutamol, salazosulfapyridine, salazopyrin,
diazepam, diclofenac, diclofenac sodium, dipyridamole, cimetidine,
cilostazol, simvastatin, -sucralfate, sulpiride, sulfasalazine,
celecoxib, tacrolimus, theophylline, tegafur, dexamethasone,
dextromethorphan, tetomilast, terfenadine, doxorubicin,
triamcinolone, tolvaptan, nadifloxacin, naproxen, nifedipine,

urea, sodium valproate, haloperidol, valaciclovir, paliperidone,

hydrocortisone, famotidine, phenacetin, phenytoin,
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preparation is easier to handle and take, the
plasticity of the kneaded m xture is enhanced, and

wezodusieon suitability (ease of production) iECT/JP2008/067996

achi eved. Regarding the other sugar and/ or sugar
al cohol specifically descrlbeJ' above, the nelting

[ h t of
APl bEs A fe) M T e ERr DReE i sodium,
f8eGrandadi b g:rbdniscmbwrrssepr%ﬁm 1fgr¢>@¢mld5@xt poskycol,
1O§ntgg%r%$nseo,sc(ﬁe 1 11 1r§J r%elrp %rgicx:ztz?r%én 8% ef'gnltramlgé'omcaleate,

thanab&mx|dmﬂadﬁsdnpmesdkatezO&éthdtmnxatﬁhanmnphume(xﬂanltldlne,

ts. Co I
ToRGORERt A SaroBOBE ) mEPer eact L0RoF HGv o deaRr € B
le®atiops, preniept ife sersesStabueh Ibragspan) werfased, | imbroxol

bigaPa Lor Haracer Lot a T esalgridsy  doeh HIREH.

PQUYBBR Phi 8, %umgapcbﬁrdhzaﬁoém&qd@eﬂmﬁdigﬁne
i nventi on are such that the occurrence of side effects

ihydreghteeidsy Hneralazigienbydretitledd dee cRMPERIOEN PR

'hE}'}ﬂ%B&hP&ltd% ephanstetdleh H?Hé}hfoﬁfdfe' CRGYavdptahier ,
sui table drugs are such t i medi ate drug rel ease

mydugchbomn@éalth@krmo@udr@c@qnl@aeylemcmﬁnng
gﬁ?éﬁﬁloﬂé{ﬁer %Bkgfs&% aEEtS_% %” tl?)kaltgmﬁfl%dlﬁ'tecfotgr%] the
e ower

ncer | seases t amage t
dakerointestinal tract. The drugs may be crystalline

Or nonyCry i n The_ dr ma ter-sol ubl

i o ESPYEFE Mool Derd e B DM Che ) HRIBhix,

\aepllrlﬂ'heacchtygsaalteymcefaeﬂdbl aycemiihpphexsj @ripdéptraabdle,

or acid. oor ubl e drugs

AbnBRbten 1 oraonekRSrR o e T Lo T4 %und 1 i ke

eba&mmtapmhdhﬁé hmam;ae&pyﬁ.yn belidzedainp digiicfeaathe
oorly sol ubl e drugs W th

sol of the
YOEsnad RS WP hey et o alls,
@a&eblm | enlebghbackey,ouBgdafit, afetBal ast Depkaribidin,

et hanol
tolvaptan, haloperidol, paliperidone, hydrocortisone, phenytoin,

budesonide, pravastatin, fluorouracil, prednisolone, prednisone,
furosemide, probucol, vesnarinone, lansoprazole, risperidone,
rebamipide, levodopa, rotigotine, lovastatin, carteolol
hydrochloride, nicardipine hydrochloride, procaterol
hydrochloride, mozavaptane hydrochloride, cortisone acetate,
salbutamol sulfate, and the like. More preferable ones are
cilostazol, tolvaptan, phenytoin, aspirin, and naproxen.

The amount of these drugs contained in the pharmaceutical
preparation is generally 1 to 90 wt.%, preferably 5 to 80 wt.%,
more preferably 10 to 70 wt.%. These drugs may be used singly or
in a combination of two or more in the pharmaceutical preparation
of the invention. |

In the invention, the sustained-release pharmaceutical
solid preparations produced by using these drugs allow about one

or two times administration a day. For example, tolvaptan has the
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could potentially trigger problens |ike
crystallization or crystal-growh of drugs. Exanples

wiooglnugR used in the invention include 5- PCT/JP2008/067996

am nosalicylic acid, acyclovirygaspirin,
acetylsalicylic acid, acetam nophen, aripiprazole,

a6l hi effiee@Bi agi4l,vdpReosen, artRderBsfacidbtivity:
et henzam de, enal april, erythromycin, oneprazole,
R@SeedhaTHI% 2SN bHY arRPOteRFAYR ARAPYY i diGievity for

SAn3B9PYAd NvacthazeRéMe 1dack0f §NBlye di aLR{ #NAF £32di M biting
di pyridanvl e, cinetidine, cilostazol, sinvastatin,

grerahf of enesangpini erl lssuWhishl dizined iccareibtitive, platelet
t L s, ' .egaf ur,,
gggglrg%%rg%ﬁioorﬁpqﬁﬂ?'ﬂyééfa);n%]’ctiggé}/,g :ang%gég% hA%9%8ty for

han, tet ast, nadi ne,
dordtib ciagtitvitgntengrometingl wsgs ercrabthd,] dxadbitory
napr.oxen, nifedi pine, urea, sodi val pr.oat .
AERSROrY ol =GR B P jof ARegl Ve HBREFEE) For promoting
medracbutdtsione, aéabhwitydifoe, iphisiadeki gonstriction of mesangium

phenyt oj n, phenyl propangl am ne, budesoni de : : .

Tt P e M A A B aP e Gioh: Bhriaqaparide in liver,
Anh@dBi 6t YRt 1P €9 Ndrs GNelost U Ose Bl et PEOPUGRibi tory activity
vesnarinone, penicillin,, perg%enaane,

ORi BFRRETToiPhe SR iald neni BegtatPndaRElbidiyhon renin

Rerbaisn, HREBSY LxAlIt BRI RBE DRIt Y, aRhEfbRRulation activity,
| ansoprazole, lisinopril, risperidone, |idocaine,
PehaM pY deOr FegBddpy Parryetiere, o0 srastagiandin, etc.

QR 3Z28PAM s WAt 8GE s 13MRES¥EL dWdy Qebbali A rscanlst&sive
hydr ochl ori de, di phenhydram ne hydrochl ori de,

BaeBts osTat Sy di el oS d@lahp kel digulvéingdiac Anbibieors,
i C ikde. b hj .
L e L o oo SRR ERThB6re, failure, agent for
hpdedcht binge, etani tandl & hydebitddtdvedén prevepsingtamy/ or
' [ S ce sa [, f
SEGEPRL Hpepfig{d S BEndr T e ShML E MU B At
dgandtiat ydtilsorder, asggEapressac epaptasssicreyion symiddome (SIADH),

SERLRLTRAURy SLLRStRLs, LRUOEED,, LHRIRLIZC hcuiatson
sidkazaey, intbtidhazbhpaigss)i eabéemietabolism disorder, renal
failure, various diseases associated with ischemic, etc. Moreover,
tolvaptan has the following effects as oxytécin antagonistic
activities: inhibitory effect on uterine smooth muscle
constriction, inhibitory effect on milk secretion, inhibitory
effect on synthesis and secretion of prostaglandin, and
vasodilating activity; additionally, it is effective in
preventing and/or treating dxytocin—associated diseases,
particularly premature delivery, dysmenorrhea, or in stopping
labor preparatory to Caesarean delivery, etc. Tolvaptan is also
effective in preventing and/or treating polycystic kidney
diseases. Using these drugs, the sustained-release technique of
the invention can produce preparations that are administered once
a day.

(d) Form-Maintaining Materials
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di cl of enac sodi um dipyridanole, cilostazol,
sinvastatin, tacrolinus, theophylline, tegafur,

wo edonFloast , doxorubicin, tolvaptan, hal operi det1/apP2008/067996

pal i peridone, hydrocortisone,_phenytoin, budesoni de,
pravastatin, fluorouracil, prednisolone, prednisone,
furosemidencpt RPMECIon , VEBO A NORS i nt MBI #EeEPial (d) may be
ri speridone, rebam pide, |evodopa, rotigctine, .

Ithegst Bhah, makriadsl desinadt dehmorefdehenprapaiyiing during

r L ori de, . t ide, :
PEGERERLON HF valihs SRt 08 S, b B Graterials
are thesti et Merietpiefralfben ok pharmacetbstalz plreparations

I en Ln..aspirin,, and .naproxen.,.Th
;’Sﬁ%’\éﬁ? L‘%Pb Y ﬁ%%ee%%?gggl%on gi ﬁ%%erloﬁl Jﬁ%g lpﬂalp%%oé‘ﬁt i cal
pr epar &n ¢hei sngarteical, | gedi tab180mateBha lz €ber ald yEdrmt-0

80.Wm.%.nore preferably 10 to 70 wt.% _These drugs

iy ST bR G TofT) 8 EOREH TRATBh B { S aoag eand
iplakhec phaxampeds | ¢l fopmepal raddieingf miheridlente@nindinde
the i nvention, the sustained-rel ease pharnaceutica

SYPr A= ¥R EPRY G 1N OPF 0 dYPEEMBYL ARG n Gt Resee HrtiPSeal | ow

aRAHbx PREN YT cd 1R 1bEEP SarR Th RE Sk 1@lr-@B 1 8bdaYece Ml ose ;
exanpl e, tolvaptan has thefollow ng effects as a

vaysprbbing aailadentstiaw-gubstittyted, hydaprmyaRyl cellulose,

et n¥h § ¥se NYROLRATHYE B0ldiMint Yea R ¥sbYsb@un, croscarmellose
inhibiting saccharide release in [iver, activity for

iseHiLbint | prRrromelhytetvdardlubosnl leshyhaebluldiag, ehypromellose

Bikbiiate, PLALShe SRR OB oI, DL s Bkl
eediolosg aﬁeﬁthXCfe{}TﬁQseiaf?%ﬁﬂaap?t361?W¢x)ﬁndqlﬁkerwater—
SRSLTHLED Sl askar Miuingf bl hehoPr QURIAAGI BRR b e,

Unctron, activi ng cons
resbhogyuinylke ldcd ymenhi goltyoiyyacdiadhioy dpapt oot ioanfoily
saccharide in ljve i nhi bitory. actiyity.on

SPROCIEI SN €0 Lok vatSrRPRRNELS) SYoFRGEES Refymers;
ptodpetidsnef peagesrsiphie, peDytabophidctaVdiyn, 0Bminoalkyl
renjn secretion, _nenory regul atiqn activity,

B PAGT Lot OB LHBET ot i Boa otk ot BROT eI e CoRgLymer BS,
Re@HHEE VDIt Qiciflr espantdiLh, métacrylic acid copolymer S,
methacrylic acid copolymer LD, dry methacrylic acid copolymer LD,

polyvinylacetal diethylaminoacetate, and like water-insoluble
synthetic polymers; wheat starch, rice starch, corn starch,
potato starch, partially pregelatinized starch, pregelatinized
starch, dextrin, oa-cyclodextrin, B-cyclodextrin, maltodextrin,
isomalt, hydroxypropyl starch, sodium carboxymethyl starch,
pullulan, and like starches; gum arabic, gum arabic powder, agar,
agar powder, gelatin, purified gelatin, chitosan, xanthan gum,
pectin, sodium alginate, locust bean gum, guar gum, and like
natural polymer compounds; stearic acid, monoglycerol stearate,
carnauba wax, stearyl alcohol, cetanol, macrogol 1500, macrogol
4000, macrogol 6000, and like low-melting-point substances; and
the like. These form-maintaining materials are used singly or in

a combination of two or more.
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Tol vapt an advant ageously serves as a vasodil ators,
hypot ensi ve agents, water diuretics, platelet

wagebatiomat i on i nhibitors, pronoters for urea pCT/JP2008/067996

excretion, agent for heart fai#gje, agent for rena
failure, etc.; and it is effective in preventing

and/ or prpeatii: BERACHENSE Lhing0RFeriddsl hes, wited tinsoluble
failure, renal function disordér, vasopressin

Facabave eteth A padtegratisnABFF ion hepraraliasr késpach form-

' | em dj i oGl ti.an ;
JHIRPELEEN arkiPals, Sl Buel LRI ATInE PR dhitosan,
rsedlalnf al ginade, vael yeerkdipbe ds epolagsaboph el adlidium, etc.
i.schem et c. reover, tolvaptan,has the foll ow ng
SHSERL I B bSO ol EPREARAR; e
i nhi bi Ber grestaldti nencel briase, spoohdranadcpbeoducts such as

Ganstrict i JNnhiLbitory etfegt 0 i1k etiqQ

RRBbRE o M et Con & FHRALEE, Rpolun Bir Bt Beotus on-
[B0Q3t agh@Midnl usNKGveEodi (RebhNKARdil Chédicals Corp.), "Avicel
additionally, it is effective in preventing and/or

£H54PP ng' COEPAT AL Vi at S4VRF W d<es (IR 1 i5EG- aFpy Pe used.

premat ghe SRbIMEY, tHYSEEN RB8ntHning HLOSPI A% l8R8Sined in
preparatory to Caesarean delivery, etc. Tolvaptan is

&hsorarRadauidcarh RFRRAEALIAG dhaderatbatl g 90 wt.%,

pekYeyshiy Kicdngy @ Seagpse MEdAGANGSE €S UgS it Be
sust ai ned-rel ease techni que of the invention can
tions that are adm nistered once a day.

Pitbed ceorRanets
= ; . ferialsle h o . _
() o B SIS LA | AU 41y concain
ferneadmpldesiexetpients bfindaes prebadiusorrgurabegrption

SEAGELLE" Bt REAHS cBURQUEL) O s SGERaE= L Le! s,
phdr inbke utd rdahis padgbiatriateiso hBa pratu bedmbyed hvel téix thessahnid

and spher.ani zati on t.hod. l.n the invention esi r.abl e.
AR R e brEPa e e SR g My 56 i38cCin the
pahenhacaitedalv presawd dial of tine iplveation fxamphesuef that
forn}nainxainin?b%at ials ?S d i.ncl ude

I 0

P8P RS pridiRAEe Cthyp I'GYENtH R hyl cel | ul ose,

The pharmaceutical solid preparation of the invention is
preferably produced through the extrusion method and
spheronization method. The dosage form thereof is preferably
powders, pellets, and capsules. Moreover, the pharmaceutical
solid preparation of the invention may be formed in such a manner
that the above powders or pellets is contained in tablets,
similar to space tab-type tablets (pellet-containing tablets) as
described in Advancing Medication, Forefront of DDS, 2002,
Yoshiharu Kaneo, p. 22, Hirokawa Publishing Co. More preferable
dosage forms of the pharmaceutical solid preparation are pellets,
capsules, and pellet-containing tablets. Dosage forms of capsules
or pellet-containing tablets are advantageous because the
pharmaceutical solid preparation is easier to handle and take.
Additionally, from the standpoint of improving tablet strength

and humidity measures, the pellet-containing tablet may be coated
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hydr oxyet hyl cel | ul ose, and |i ke water-sol uble
cellul ose; crystalline cellul ose, |ow substituted

wanpoxypr opyl cel l ul ose, carnel |l ose, carnel | os@r/I3P2008/067996

cal cium carnell ose sodi um cro carnel | ose sodi um
car boxynet hyl et hyl cel | ul ose, et yl cel | ul ose,

B N A R

acet at @hght hbé¢ apleyrmapdutidal watledi psepadalté onedf lleseénvention

ol yvi nyl rralidon ol yet hyl ene oxi de, . .
OB ir D iy HaPGenst i BrbT e oBS1 SEpin i gF e
fodiwidge rs agodi ga16@) s, i angrdfiekabWat ®r3 3ol Gbine, sfurithehé cviewpoint
p mer.s;, crospqyi done, pal ycar bophil, pol ycarbophi |
B DR GHRCLi T G Eob s hahats SR are Bol yher &
am noalikeh 8BS haarthaber LolsyIes Repdmithas! ¥t ithedGhdention
copolynmer L , nethacrylic acid copolynmer S, )
FetRackye i Bt od E%@%w‘lﬁf’er the), SEHS Fﬁﬁc?%ﬂﬁ‘-tleﬁc it
¢RReLYIBIy Y. BOkyVHdY I fach! Bhe d RIPWI AT §PACEIALE ha ing
I'i ke wat er-insoluble synthetic polyners; wheat starch,
Bingle taking Hhec rAParatiicl- potato starch, partially
pregel g LA [ el.ati i .ch, ri :
a-cyclo ggt ??%ﬁgqf:n)%g?%ge%% isg?hﬁaiﬁ% ex???ﬁ,ofg%ltﬁaw‘fentlon
fpdteexipe ofpym of aa cpglleddicantztmivgx pablayl HSteartehlet

I | S ches; r abi bj .

Bk e By ke L MAERE%s PRETOR Eoup AT AB2Hhe dianeter
olri inegan, axdiantolfabhhgurgbliptc i s npresfiztiabiyaigi tted eanbecaSté to 30

bean .gum uar. _qu and. Li ke nat ur.al | yvner .

B SO Vi bilo 2 brofi Ay oRE LT of handling and

caknagbehevarepaireaton. al cohol, cetanol, macrogol 1500,
crooqgo|l 4 croqol 6000, and Iik i i

RS RERon MetnoldPSE % eBols ol can<Bo1iql Prepargtion of the

DO O T TC T

fPeeBeRBI THwintiig naterials are used singly or in a
conbinatfion of twg or nore. Preferabl e form nai ntaining

mat eri AP BFERROEr PTOHGINGh Be RRp FarsUtdsal solid

?E&bﬁi&%ﬂdﬁé OF 8héipHbsehkxamRv@s i, SPehticularly the method of
ormmai ntai ning materials include crystalline

PEPAUF RS P 85 PE L L6 uARAI GARTALES  pbt ydaaBdpaf| below, but

Ral ¥6ar Paphidqa ¢abediyn etc. Crystalline cellulose is
nost preferable.
The pharmaceutical solid preparation of the present

invention may be produced by various production methods. When
producing powders, pellets, and capsules, which are preferable
dosage forms in the invention, the prodﬁction method preferably
includes at least an extrusion process. In addition to the
extrusion proceés, the production method preferably includes a
wet-kneading process and a spheronization process.

The pharmaceutical solid preparation of the invention is
preferably produced through a wet-kneading process, an extrusion
process, a spheronization process, a drying process, and
optionally a sieving process. In the invention, these processes
are preferably carried out in the order of wet-kneading,
extrusion, spheronization, and drying.

When the pharmaceutical solid preparation of the invention
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A s crystalline cellulose, commercial products such as
"Ceolus PH1A", "Ceolus PH 102", "Ceolus PH 301",

wo gmolsm2PH 302", and "Ceol us KG 802" (Asahi Kam##2008/067996

Chem cals Corp.), "Avicel PH—_Q%J_" (EMC Cor poration) |,
"VI VAPUR 12" (JRS), etc. can be used. The anount of

| LN} teral s aj 10 st
R ncant, ol o paraten a8 RsEARb bR T erhher
godflewad| jy 3 tod igentmigingopeoprss endbhycapswlesEind 184
9&'&%& nponents The pharmaceutical preparation of the
FAvVentt on may contain, for exanple, excipients,
bi nder $thepHtlad | pistrowseuiabsdr pbilbd ErdraIaeisn of the invention
lLubricants, colqrants orrigents, flayors, .,capsul es
SAeF] BRe 68 AckrriTeEeRRar i, tBLRF o IH vERg process
g&l h‘:‘dlpbxaéd dmgeh@trbﬁaissar e;rfamaki@.thEhpaméwpmmnf' htssiwe
e mxed i e armaceutical preparation o e ,
PG RE Y BT ﬁ‘l’géﬁcgﬁb% %Fa‘aJo%@WJgt HoRsQve Ty h%llm coating may
ekf eatsi@d duteaifh¥entioOraplBeiRfariragesdégal solid

reparation of the invention is preferably produced
BEokReadH SXOFASEon net hod and spheroni zati on

et hodrndhge dogrgRI HGr Prddearseel {15 Rrelesabby Rawdeksding the
pellets, and capsul eS.” Moreover, the pharnaceuti cal
abpPve perepnnsatisonibh ather aomeanemtsnaychead ¢r ddaden to allow
r a oV rs. ) j
A T AP Lok AE?  RPRASE S, RBle Shdat Sna/or the
sabbet 31¢qiwill off- comperiantndbl atdetos) uaed dus gravded £orm or in
apgj di ' For et S, . .
S ER L b S ThE 8 5 VR B R BB eigreg, inypster in
pdgbépcabl e dosage fornms of the pharmaceutical solid
preparation ar el.l ets, capsul es.., and .
hel | ot MESTERTHITG ¢EoP RIS Bls R o PRSetr OB s ifte big)
pakheing aiaaiuniaBdoh alld tdiosl . arBxangvast @f) adiés maehinkse dsed in the
harpaceutical solid preparatiqn is_easier to hgndle .
R FaRet g droRaRal 11 SRR ORI ekt SHagb: ARepet " (Okada Seiko
capr oNtd g ! alvleetichT enghlater huPolirey OEaS.Ur,esHigheSpeed
eIIet-containing tabl et _may be coatedwith a film

ERBUL (TG FPHESE He? ef £5Et 5 oftifReSPRREAHIIARI-TyPe

Mixer/Granulator NMG" (Nara Machinery Co., Ltd.), "Diosna Mixer

Granulator" (Mutual Corporation), "Aeromatic-Fielder" (Spectrium),
etc.

Extrusion Process

The extrusion process is the process of extruding the wet-
kneaded mixture obtained in the wet-kneading process toward a
screen to produce cylindrical fibers. Machines for extrusion are
not limited, and may be of any type, such as, for example, a
screw supply type, a gravity supply type, or a piston supply type.
Examples of the screw-type extruder include the "Dome Gran DG-L1",
"Twin-Dome Gran TDG-80" and "Twin Dome Gran TDG-110", (Fuji
Paudal Co., Ltd.), etc. Examples of the gravity supply-type
extruder include the gear roll-type "Gear Pelletizer GCS"
(Hosokawa Micron Corp.), radiation-type "FG type Cylindrical
Extruder" (Fukae Powtec Co., Ltd.), etc.
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When t he pharnmaceutical solid preparation of the
i nvention takes the form of powders or pellets, the

w@tmb/nsieeze of the powders and pellets is prefmrBaliyis067996

0.3 to 3 nm fromthe viewpoing; of production

suitability of extrusion. Wen the pharmaceutical

solid Wh@ﬂaﬁﬂéd@ln@f Pbb&ew,vem@ BBré akies birethOrdB@kn may be
capsul es, _the size of the capsules is_preferably No. 5
5608t Prdnka Ke Svi@wpHhan proBiEadoPS Harich iohg appisules, the
tRINg; Lo & PrigRALAELON maYhe] 5@«; al)éﬂ@r.@ags% 'ngrg' aSO' id

preparation of the I nvention takes the form

pohespneoptigimiPagceadl et, the tablet preferably takes

the fo 0 , 1@n i r .

i or - 40P cpe i Epn BN, 18he DEAkBI LT iny che
eyllan8bicany ffibemst dletadnewpannthefexirodioch i prdogsanidnto

ease of . handl.i ng and t aki nﬂ tﬁﬁ%]grepar atjggn. th

PEBAGRT T AT WBEROAP BTt He 2PHaPRATEUTZARP ot f0 arrange the
Poepar ddaoples éhenddhenestudawdnt che pteeraibetied process

oSk B T phec I cal o plid Prcpecail o .

pradust Alz0gIer $rupeldeldal . aosl. capsul sthéd srateseshbRdor”
bel ow, but is not linmted thereto. The pharnmaceuti cal

850 Bher SraRrEsnCht (FreUpfeSent Ltsveént PR may be
PosHsep-dnesar i ous production nethods. When produci ng

S, ets, and capsul es, which are preferable
dosage Ther AsYing PHECEsY ekt ithe, Proeest edudryong ridichpgrticles

%g&@éé@é Yird RpbUSSSe@nil-§885n - SE5UShH °£1er§j’v%c foSstlrk.

addition to the extrusion process, the production

Pevhod prefesr aprjoimed hyedineviethaatdadi oy ndicess kgating. As
; ronj,zati o r T r euti : I3 0

glrlzggﬁa%go%l% f ?ﬁg | nvgﬁtei’ o%e]cs progggf a I%:/ﬂplf%g%%gbded dryer,

eicougin denvemplopedi nds pindiesst Aratiig,udoonepameless a vacuum

AryRer O 284,906 PERRSES Sy Ra I M A9, RHCGESSy, 3RY. can ve
employed. Specific examples of the machines used in the drying
process include the "Glatt Fluid Bed Granulator WST" and the
"Multiplex" (Powrex Corporation), the "Box Aeration Parallel Flow
Dryer" and the "Midget Dryer" (Fuji Paudal Co., Ltd.), the "Slit
Flow FBS" (Okawara Mfg. Co., Ltd.), the "Flow Dryer NFOD" (Freund
Corporation), the "Vibration Dryer" (Chuo Kakohki Co., Ltd.), the
"SPHH-200" (Tabai Espec Corp.), etc.

Sieving Process

The sieving process is the process of taking out particles
of a fixed grain size from the dry particles. For example, a
sieving method is applicable to this process.

Glidant-Mixing Process

The glidant-mixing process is the process of adding a
glidant to the particles after the sieving process and mixing the
particles and the glidant homogeneously. For example, a
diffusion-mixing method (a container-rotating method) is suitable

for the glidant-mixing process.
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optionally a sieving process. In the invention, these
processes are preferably carried out in the order of

womvatossseadi ng, extrusion, spheronization, and gryirmges067996

VWen the pharnmaceutical solid pyreparation of the
i nventiontakes the formof a égésule the sieving

LS %%ﬁé—k?l # I§§5 élomed by a glidant-m xing

prg%ess—aﬁdiajéapsu%e=flII|ng process. \Wen the

phar madiet bapisuh@Jfﬁidlpnggazrca:telsen isf thdrgrioneent ©ONfilling ,
t akes . the f of a_pellet- con taining tablet, the

S b pRrbf R oBbR e & b3 R S Bfiarmiss of the
peldneéheswiddd Siui tableapghmekfyeslndlﬁﬁuCeaklnmcluﬁyjthe "LIQFIL

t abl et,i ng. . Mor eov filmecoating may Qe carried o

ST LIS CUPRECATT (oedBHY- e RN CGHF AP B iGed gosch

EHekaging ne@@}idwoggppes@l'szmhsmrmsmmc" series (IMA), etc.

a

wet - kneadi ng t he ove conponents wi t h ot her
conponents such as aEbPHdeOf dHE| INENEHON to wet each

conponenf +h&lpiddcht! hﬂeenﬁlhﬁ Suaérusa@dfprsutgag SWYAr sugar
al cohol of conponent (b) may 'be used in powder form or

iad cohelf bhal dfave 3oPRRGIGHCI RropeElY (ChRBYPEPELGR SppIropyiate
! e | i
gﬂgg‘ggﬁgﬁt%rkmﬁgvﬁﬂgﬁd lx‘iﬂﬁéddz B %@EH%&-;&%:M&B dcid

_ earlng granu atio
Besep| estefia Ip@llmehl ernensed Therefierawetitk igadphgnecessary to

%Od%cg ?]dé%?i grr: Pga %F‘S? ec%g soligj@%&a)??altlfgn of the
‘thiieglenSpimekerivioer ax(ufwkaasthmscfz@@ frbmdthe filghing
-T | G t.or. NMG', ( Na . .
RRERPREES st By 5d g BaRta i 520 s rbe diBppination of a
@Yﬁt‘slﬂablf@f gmombteﬁ)metéinﬁephamst rld ekedermat{iSpeoifr the)
The e ru3|on rocess IS

B EEEY LI HIATHR A (T FeCIELAE  TPRELe o aeHctd fomm
lffiltnhec@zﬁgboé@dﬁ@@ te HrARASE pOVEIT @nsﬁh@e:[hstl@eoboduﬁ@n

lindrical fibers. Machines for_extrusion are

uch films can cause obstruction of the screen and the failure of
the extruder. Furthermore, the plasticizer remaining in the solid
preparation promotes the metamorphosis and deformation of the
methacrylic acid-based enteric polymer with time. As a result,
the dissolution change of the drug with time is unavoidable.

Since the pharmaceutical solid preparation of the invention
can contain a large amount of methacrylic acid-based enteric
polymer without the use of a plasticizer, the preparation has
high-level release controllability that suppresses drug release
in the upper gastrointestinal tract and rapidly releases the drug
in the lower gastrointestinal tract.

The pharmaceutical solid preparation of the invention
contains methacrylic acid-based enteric polymers with good pH
response, and thereby has high-level release controllability.
Accordingly, there is no need for a coating process that is
conducted in the production of enteric preparations, time

dependent~type preparations, colon-specific release-type

preparations, or the like. For this reason, according to the
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not limted, and may be of any type, such as, for
exanpl e, a screw supply type, a gravity supply type,

w®@zoosvogiost on supply type. Exanpl es of the scremet/yeosn67996

extruder include the "Donme Gan, DG LI", "Tw n-Dome

G an TDG 80" and "Twi n Done G"an TDG 110", (Fuji
2udaht Chverddidn) » pRlfmadeti@IRh £ A ot BE il¥s havi
?uppl y- ty‘E)ee éthnr u%lerﬁ?ancl ugg t he gleaP ?%%ﬁ%lypg "%‘élar}g
Febliced zeust@dged( HetedzanpriperviesCoap. pe produced

Rk B R XD Bpa S LY BRI OIS g powdier s, the

pore size of the screen may be set at 0.3 to 0.5 nm

When produci ng wp apsY EI re. size of

the screen may : Fzation
Procesgidhel spphariesbzat i®n Tes0Ces AddE tlibraprreagy eef which
cgtti ng, the cylindrical fibers_aqbtai ['lledd£ Egge

ERPMBSTHIP P8 Lot I SHPFBpTT drerBioe bi Goasandif-
spheropigi g theMahgedl 12HIScH Bt MftEXanh@as sefration under
machi nes_used .in the spheronization process include
FRECAING - TEEd ORAHLT Sherader Sepkenoplasna ¢opcepheation
'éwgéyngﬁﬂfﬁﬂéﬂ@é%i&ﬁlﬁﬂdé%a¥g§£i%§?bondEEgoﬁs.the " CF
Ganulator” and the "G anurex GX' (Freund Co., Ltd.),

etc. DFYOng> FrotdssasheiniBioad brevlesdtrs Adpingséeasson after
ﬁgﬁgEyWﬂEhﬁ!gﬁOQQr£bf% aﬂr?f§§H§“$dnEeB@fbtion after

spheroni zati on process to renove noisture. Drying may
bampriforatddnbpfder eegaliseat i ng or indirect heating. As

di rect at j ny OF,.exar ,

oG pig! b‘ieg'gsdrli’?eﬁ’,lgéﬂ% ?éﬁgbéé&?r?&%\éggﬁ. fgvel B) of,
RAdditihgnal dixaepaaplehich shows nidyemmaticaldiyowheerelationship

ryer far- infrared dryer ca e | qyed. .
BtEren i Tpphose i nsd Fite D 680 Pie ' Y SPapcion
RLAE E8Es,) Nef Waniches" Gldid (Ehuvdt BednGvdndl @rrelWBI6n) .
and the "Ml tipl ex" (Powex Corporation) , the "Box
Aeration Parallel Flow Dryer" and the "M dget Dryer”

(Fuji Paudal pEer,M30H FpR tARRYING bUF! The RRSENE Chavar a
Mg. Co., Ltd.), the "Flow Dryer NFOO" (Freund

EXAMPLES

The present invention will be explained in more detail
below with reference to Examples and Comparative Examples.
Example 1

Cilostazol (100 g), 15 g of Sunmalt-S (maltose monohydrate;
Sanwa Cornstarch Co., Ltd.), 30 g of Eudragit S100 (methacrylic
acid copolymer S; Degussa AG), and 10 g of Ceolus PH-301
(crystalline cellulose; Asahi Kasei Chemicals Corp.) were fed
into a Speed Kneader NSK-150 (a mixing granulator; Okada Seiko
Co., Ltd.). Then, 20 g of 5 w/v% HPC-L aqueous solution
(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 10 g of
purified water were added as binder solutions and wet-kneaded for
180 seconds. The kneaded product was gradually fed into a Dome
Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a

dome-shaped die having a pore size of 0.6 mm and an aperture
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Corporation), the "Vibration Dryer" (Chuo Kakohki Co.,
Ltd.), the "SPHH 200" (Tabai Espec Corp.), etc.

WOE2009051922°r ocess The sieving process i s the prECEERGI067996

taking out particles of a flxgg grain size fromthe
dry particles. For exanple, 4eV|ng method is

GRUCBE! 22 10 | Mt AIAERSGas L ABREAM iL00 REBECSE TMErew

M X1 ng process is the process o
gﬂpaé@nbftéotﬂpm.marproﬂune dﬁhern®¢ﬁiealekengx¢muda¢es abait 2 to

P an s, i Ao iy o GH0] o s SpRétorizer; Fuji

(Hmidauneb J aitat.i) ngqlnrmpkmﬁ)ulltﬁ & uttcal-aat o ;B]hﬁeghhdﬁhi}ich

ni n roce . e-fillin roce he
o enRe RS yen ah et Sl oD, D uBes the Primychyes were

m%@bgédedm 2oheeparidd Gltes eepid@idh Rgedd Obf dddur 1000 rpm,
npl es of the_nmachines used in_the capsule-filling

ﬁr@@é@éng Metudelinks » LITeR| Yol Rsdilets eyeies drdgd Y’b%ﬁ)§n SPHH-
- (al€x € o) ours
o (htfrd JJ&% @%‘fmgsb' %Sc&%% 8%3853%%9 f%)Z to 3 h

chnolo series (I
éFbObEFPE yoPeTHELS NVENTI ON | n the present invention,

the usenaf rsMga{oRARLL O] kS ;@%m@geg@%gﬁﬂgdhﬁeﬁ f>c/>reg01ng

specific property can provi ropriate plastic
textyukhendaagisgt gir%aWyt lafdent gtthamluhéctyl and geiodbasedty of

%%%eghgrﬁE%éUFqgafogé as ICPEES% f'Eh%:EEEEent invention. On

necessary zer maceutica
$obmdlbfamuunﬂ:soal®f sﬂmseptheeamountveﬁtknmadeﬁw@rbdu¢t;passed

f dr awback b
hIBHEh o AL ES o o tBY e EHRE 2pp RS et e, ngaded
[produtesiseicumehpbegh nengadei oy, mandoprodudthierity is difficult

T PoF RS el Cirgieay of " b PEREFT Lol ieP bR based on

Iansmdgl darfsUrREBf Rwedtidd pisdeeat, Ccﬂiéﬁ&n@ﬁkﬁéd Wrodast of s
the screen and the failure of the extr

FSPEREPTHY P25PRE Hreritale ?zé?r?%‘haﬁer’ﬁeﬁéf | WI‘EEFFE 8 the

condition of solid compositions accumulated in the gap between
the screen and screw is stabilized. In such a condition,
productivity is preferably recognized. In.the following exémples,
one kneaded product was subjected to extrusion three times, and
the temperature of the kneaded product was measured after each
extrusion. The plasticity of the kneaded product was checked from
these temperatures. |

Using a non-contact infrared thermometer IR-101 (Technoline

Ltd.), the temperature of the kneaded product was measured after

wet-kneading, and the temperature of the wet-kneaded product was
measured after each extrusion. The results are shown in the

following table.
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preparati on pronotes the netanorphosis and defornmation
of the nethacrylic acid-based enteric polynmer with

W0 2000ses a result, the dissolution change ofpdhee2068u87996

with time is unavoidable. Sincesthe pharnmaceutical
solid preparation of the invention can contain a |arge
amwit @f methacrylic acid-based enteric polynmer

\ thaout +hep 1on r\f a '\! Aot 1l 2N + h nranar at n_hac

V‘I CIToOuUl C IIW ﬁf\) J TA LA YA LL'F, C 114 Pl A>3 AT ul.: G TTUOO
hi_gh- | evel "PETEnRAded:, L

H-gh perature
dlAaiL'GereW%'%rs[@qa@iﬂEe upper gastrointedtinal traéé.and

aptdkylitekeamasidnne drug in the | owar 31.3°C

I
(}%%ICEPI éﬁdGﬁ%t ‘_iholnr _act . l_ne pharnacedti cal E?!l:3ngoC i

hy A vt L AN At AL o npt ha
1 G LILA Y3 T1ITveoeTIoT U ouoTicanr 1179 IICLIIQ\JIYII\J

paratizon—o—+ -
REHeR AR e dERRE YR polymers with good pH respossed Gnd

{ Rempeyatiaee Migherened Bedbesasandontrql | abil i tYA 7 100
hafbedi byl Bxtiusdoe i s no need for a doating process

that i greaadugtertd Rnbhecdodu &t hgmoft Rt fbhShydrate can
preparations, time dependent-type preparations,

depantspederate pdpehseltty je preparkicadaed, popdudie copkaining a
L. Ol Sk i tg@q t «i Nventi on,

%ggkaééa?@ga gglﬂﬁggﬁﬁel%gﬁggfion lgl\ﬁl‘\l%%gsdesi red

$ixetmpilaed rel ease properties can be produced

I nexpensi d ry, pr LV F - )
OF THE%%@FP\&% P PR EhyendEr 1 P T ko1
AddtikenotlaemtoedsplCos, whiidth ,sAOws aff $halragibnSi@st(methacrylic
resul ts of Exanpl es 24 and Fig .214s S

i baShatr B Dortoun i o PO | Bh SuRder Sebdy mi 30
C(?mgﬂstiabnmev\/r&emu&bws Asalh\sz?mm pﬂr&mﬁgamr&mﬁ.nawwa fed
after adm nistration_under. fastjng conditions. Eig. 3. .
Aot anSeetd Mrstont aPaR0. (ol athet Grapnkefer; Didp Sseiko
Ideal, sLyBi th shems 20Igvapt BNy pHAHPE-LoaGeBUALOOL B er

adm nistration after neals. Fig. 4 is In Vitro-]ln Vivo
ASYPEPRYPRRPY IS P LRSS/ AHLPRAR ??%QO-EX%W e&nthifch 9 of
Shews i 84 agd erRkireabdded R8 HEhAdH WRINERoREt HREN P RNeaded for

q%%”sggggggﬁcﬁhé'ﬁﬁ;;ﬁ!ﬁTgrggﬁté'wis5ggg§ﬂ§T?§ %ggogkto a Dome
Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.6 mm and an aperture
ratio of 19.3%. Extrusion was repeated three times at a screw
speed of 40 rpm to produce fine noodle-like extrudates about 2 to .
3 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
Paudal Co., Ltd.) equipped with a cross—hatch plate in which
pitches are carved at intervals of 3 mm, the extrudates were
processed for 15 seconds at a rotation speed of about 1000 rpm,
producing wet pellets. The wet pellets were dried with an SPHH-
200 (a tray oven; Tabai Espec Corp.) set at 70°C, for 2 to 3 hours
to obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline
Ltd.), the -temperature of the kneaded product was measured after
wet-kneading, and the temperature of the wet-kneaded product was

measured after each extrusion. The results are shown in the



time (T 50) of Exanples 24-26 (In Vitro-In Vivo
Correlation) . BEST MODE FOR CARRYI NG QUT THE

wo MNvEDBibEN EXAMPLES The present invention willpdm@ip2008/067996
explained in nore detail belowmwth reference to
Exanpl es and Conparative Exanples. Exanple 1
QJlQ%Evgﬁ&'téﬂi%o g ), 15 g of Sunmalt-S (naltose
nonohydr at e; Sanwa Cornstarch Co., Ltd.), 30 g of
HiTaéodgi 21 S| OO (net hacrylic acid copol ynmer S ; Degussa

NG -, and b kfdadeBObHSqEdT SUL (crystalMdai@red Temperature
aﬁﬁ'tgkﬂﬁ% R o e ot St o st

MUl jvavav pwy ) Ty g aorot ] \./r\uuu

SBEkBT Cb. EAYRMSLONThen, 20 g of 5 w/ % HPC L adliediss
sAtEt:érto‘%Ewtchmppropyl cel lul ose; Ni ppon Soda 8B.6&°C

g@térajm }g,‘,guglsqgnpurl f| ed wat er wer ¢ added as3Q| g@er

QO

Ieul.le é!tbur%llu Iéﬁg Bekf ré.OU RSL Ullub IIIU KIIUdUUU
?8 a]f \AB%F%{ adfuaﬁrlal Er\ I'I-Prl A §|n nign\ %AJG (9%

P
llllllll A~ Aol vur C 11

7,
dome sﬁapea mwlh‘mshgwwm aiging Q)lfyt@ratﬁheam igpart
r 5%

trHE ;gféssgcrlgvgvté 4 dﬁ B/ 48H§é rﬁ%ﬁﬂﬁ& a large
ran@uhe d)f k@té»atcn:uaact es::ab@opOPyme;r 3 cm [ n I engt h.
%(l g g/arumerlzer QJ-400 (a spheronizer; Fuji Paudal

& ta: ) equi pped with a cross-hatch pl ate in which
pltChGSlabetazleﬂioatg)ntIﬂ\gﬂoi Bdridi trah SPhesorbltol Nikken

t rudat es r rocessed _f.or econd
et Bt Coboolian” 3o & RabtE Fof (et AMic
Wl dpebpsl inareise Dedeskanasch, aancSHJng 890Ce€cald§a’yi eoEnN;
Tabai E ec Cor l set _at  700C f 3 hours to
de P ke B e RO oSeh Spi o Rk CBemt el e s wete fed

qbfai ge ééu K@ abier agH-NG 0e X kb I H5t o)y g&@ﬁ@mc&r,e@kbaa Seiko
af fect t qual ity and productivity of th

&ﬁ’an nﬁ‘é‘éu)t ] cghe%ol 30d % Pépér‘éf‘f"o#PGth?@l%’rués gptution
‘?1‘9@95&%5&:0&10@1§H%ée;am5?5n3§&i£ CoSl, NE€d hherame m{at of

kneaded product passed through a screen is smal
ﬂ*ﬂ§l§@@@sﬂﬁﬁ9raysrﬁe@ﬁqqﬁ.@ﬁebkpﬁﬁﬁkﬁylutlons and wet-kneaded for

90 seconds. The kneaded product was gradually fed into a Dome

Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.6 mm and an aperture
ratio of 22.6%. Extrusion was repeated three times at a screw
speed of 40 rpm to produce fine noodle-like extrudates about 2 to
3 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
Paudal Co., Ltd.) equipped with a cross-hatch plate in which
pitches are carved at intervals of 3 mm, the extrudates were
processed for 20 seconds at a rotation speed of about 1000 rpm,
producing wet pellets. The wet pellets were dried with an SPHH-
200 (a tray oven; Tabai Espec Corp.) set at 70°C, for 2 to 3 hours
to obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline
Ltd.), the temperature of the kneaded product was measured after

wet-kneading, and the temperature of the wet-kneaded product was .
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product is |ow through one passing, and productivity
is difficult to estimate. Accordi ngly, when

w@rodusievity is estimated based on a smal | aneumipP2068/067996

kneaded product, one kneaded pjpduct is repeatedly
passed through a screen several tinmes, and the
GRIAGUIEANa PferS RlalH ERARASIGHI, 0%@%%%@&% IsRolheifaRe
bet ween the screen and screw is stabilized. In such a
derdioriiea, tahtlsductivity is preferably recognized. In

t']?aﬁ@é'@}"" ng exanpl es, one kneaded product was
nd-the

enneraturWeFﬁKQQ%QeQnB¥RQH¢tnrndurt wis_Messired Tanpgrature
pafhenxieudineadinge plasticity of the¢ kneaded pdogRact
A@%‘tébeﬁeﬁxﬁf&f{b}lhese tenperatures. [Using a 39, 3°%

1 MAd C 1 edthermometer T R10% IELIIII
8£te$]é éxi;]_[ Slonat”':e ofthe kneadeaed n; oduct é\hél%

BASOF o3 b EuSAOR- kneadi ng. and t he temaeratuaﬁ e

| Mempetatuneadelli fiflegduce wBsfoeasuprd |aft er \%1 9°c
pRftdsi D, Edthaustieaul ts are shown in tthe follo nr’g

table. [’.['E@glee e's lt hgﬁgw riﬁ'ﬁﬂ:l Eﬁx?ﬁ%"\ééﬂﬂtto &% mpart moderate
mal t ose m)nofw rate can inpart noderate p ast|C|tp
@lastikibended apweutﬂmemnlt Ripdwet a:dnaageimmarge amount of

PEGOREEYLLS AELCeORPANERE . | cow (bryt hr i Lol - N kken

Exenptal 4 Co., Ltd.), 30 g of Eudragit Sl OO

o ool i) Eea%ﬂe@?ygi A ook Pror et B Pdadif
@bﬁﬂhydfsteﬁo NikkeneFind €tlembtal sa (ﬁpeeﬂt&n)e,adm gNSK- E.lﬁ_Iﬁ.‘agit
StP InciadiipiiaCi cone nrtrTomesusss A6, andfo gor

tlaysgiﬁgxmpxmyl (eelbtd 0S@e bbpptﬂbs%gdméhl Kdded. Chambcals
purified water were ded_as binder sol utions

gﬁapwetwﬁ’(??eaf@@dl%? ai@(ﬁ’e%cfé%l%derTﬁ]éKRﬁé%d@d TH¥dBdct

E@&nﬁl@@é@l lokabigdsé nE @ . Poned G anTh¥a Ll2of @noexs rdaar Hpc-1,
Paudal Co., Ltd.) equipped with a
aqueous solution (hydroxypropylcellulose; Nippon Soda Co., Ltd.)

and 8.5 g of purified water were added as binder solutions and

wet-kneaded for 170 seconds. The kneaded product was gradually
fed into a Dome Gran DG-Ll (an extruder; Fuji Paudal Co., Ltd.)
equipped with a dome-shaped die having a pore'size of 0.6 mm and
an aperture ratio of 19.3%. Extrusion was repeated three times at
a screw speed of 40 rpm to produce fine noedle—like extrudates
about 2 to 3 cm in length. Using a Marumerizer QJ-400 (a
spheronizer; Fuji Paudal Co., Ltd.) equipped with a cross-hatch
plate in which pitches are carved at intervals of 3 mm, the
extrudates were processed for 25 seconds at a rotation speed of
about 1000 rpm, producing wet pellets. The wet pellets were dried
with an SPHH-200 (a tray oven; Tabai Espec Corp.) set at 70°C, for
2 to 3 hours to obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline

Ltd.), the temperature of the kneaded product was measured after
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dome- shaped di e having a pore size of 0.6 nmand an
aperture ratio of 19.3% Extrusion was repeated three

wo bovessmb2 a screw speed of 40 rpmto produce fpaBEIP2008/067996

noodl e- | i ke extrudates about to 3 cmin |ength.
Usi ng a Marunerizer Q-400 (a “pheroni zer Fuj i Paudal

L Lid equi p nlr;h ross€1 atel whi ch
&egcﬁgga%% c%?@e emﬁé Lot %%% adtd product was
enchisudad esf tver eaphoe&&smiohor The sesohis aa:te ahoet atri dhe

1000 rpm produci ng wet pellets. The
\éﬁ QFP%?Ea%e dried with an SPHH 200 (a tray oven;
T[a‘baueEgpec Corp.) set at 700C, for 2 to 3 hours to

+ M |
£5% e¢ Aottt iy égsufeauTemperature

or-np-unme
II\,I IIUIII,L \4I ICVIIIIUI fIIC ] T C

ﬁgﬁ%%r@ﬁqJﬁ§eéﬁj?%e kneaded nroduct - 8
ftkneﬁalmpg;rlmndnt he terrperat ure of |the wet-kAgad®d

agggggtzm%%ed after each extriyision. Theszpegid ts

| bm.g/ga et HI towrmg—tabte—{ Tatpte 2] rTi'Sg‘??c
ﬁ@@?%ﬁ%t%%stq”cﬁf@fefl@a \%@%QR%eaa’é‘éI‘ product A g.p°c

cAREer ik’ ncﬁﬁﬁiﬂuérléé anount of nethacrvlic acid

copol yll‘ﬁés§ reéii([étrﬁpbﬁoﬁ €hdtomti A7 J(alﬁ&t@l)mod&}g:lr@ﬁ:e can

Sor bi toI itol; N| kken Fin m cal s

Efgayt med BSFF RhaF St YSEOc (‘fFé%‘ﬁ‘ﬁ*@Pg?‘?cP%%q%t containing a
qaaeéyémur& ,ofDaeﬂrs&@rﬁ@c agid dpayRbrGeol us PH 301
&éryst alline cellul ose; Asahi Kasei Chem cals Corp.)

pEP{ed®into a Speed Kneader NSK-150 (a mi xi ng
granul et 9bst IAdq 1981 Kp, G ol lasdeJ}eha-ﬁ.%%Q p20t Sorpf1 e

w v% HPC- L aqueous sol ution “(hydroxypropyl cell ul ose;
Nippena Soddlageshibase Bigshesiepoflapgrat ke swatlac - werd g of

%qgﬁg%ﬂ? %@8&@%@&#%@(‘)&3 3??& V\%@o&ﬁ%ﬁﬁf? [Sé%j’ug%g AG), and 10

seconas neade yfe |noa
RomE GealuDEHROlafceyataldéne drijlulpaadahsaty. Kased. §hemicals

Sggb%%g% ;f*nédg%g?ﬁa; :éb%%%dxﬁéaede'}alﬁ‘sﬁglé‘o P &ushiag of
granulator; Okada Seiko Co., Ltd.). Then, 20 g of 5 w/v$% HPC-L
aqueous solution (hydroxypropylcellulose; Nippon Soda Co., Ltd.)
and 8.5 g of purified water were added as binder solutions and
wet-kneaded for 140 seconds. The kneaded product was gradually.
fed into a Dome Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.)
equipped with a dome-shaped die having a pore size of 0.6 mm and
an aperture ratio of 19.3%. Extrusion was repeated three times at
a screw speed of 40 rpm to produce fine noodle-like extrudates
about 2 to 3 cm in length. Using a Marumerizer QJ-400 (a
spheronizer; Fuji Paudal Co., Ltd.) equipped with a cross-hatch
plate in which pitches are carved at intervals of 3 mm, the
extrudates were processed for 30 seconds at a rotation speed of
about 1000 rpm, producing wet pellets. The wet pellets were dried
with an SPHH-200 (a tray oven; Tabai Espec Corp.) set at 70°C, for
2 to 3 hours to obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline
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ratio of 22.6% Extrusion was repeated three tines at
a screw speed of 40 rpmto produce fine noodle-Ilike

wExdovsiates about 2 to 3 cmin Iength. Usi Nng apCT/IP2008/067996

Mar uneri zer Q-400 (a spheron|2t29e Fuj i Paudal Co.,
Ltd.) equipped with a cross-hatch plate in which

Richchest i & hpeYgtuAd dMt8EVRhSa®Id PrBBhict s measured after
extrudates were processed for 20 seconds at a rotation

sv;@ée&nwdmwan@ome rgpmpepRbdLR i afy thet vt insagledTRroduct was
P
Yk sRELd Sl apntect! Lotk PSR 68 L afgBhe

dbofladpwimy \takdlel.ets. Using a non-contact infrared

ther npiet.er I R-101 (Technoline Ltd. ), the tenperature
s measured after

et - kneadi ¥ef;—Kaedded ePragneér at ur e of |t hMeasureetiafpgrature

DA Othere tlaragieadiiced after each extrusion. The p@sifcts

O B SPOP gt TAG K0T TOW ng tabre. | |aEb| € 3T Thess

neIIUV\I U TTcat T A1 'y DUI UI LUT bal I ||pa| l ||UU

nq§§?¥rgt\ﬁ%ﬁ?uﬁlﬁﬁt-knpadpd product nntaJnlnn Ziig

4-
L
I

<
ge
=4

hAbtet BT Erdtruadonl| i ¢ acid copol yner |S . Exarrpll% 21’C

Crémsd taaire( 108i ffeyend®d gBefotract ah@l| LC- 1 (| ctlt
mreky drbtsie Nskken Fi ne Chenicals Cp., Ltd.)A 30 gcof

udr ag SL QL ARLNacryric aci d. co
G . BheSS oo ST Bt e AT pos i hYedEs an
depbut GMerésahpleKmmthh 0l & atet -Roepdéd warcelutedcomitadining a
Speed Kneader K-150.(a in ranul at or; Ckada
LarRE ety By L 160 R L acmaons
sabupi®ns (hydroxypropyl cel | ul ose; N ppon Soda Co.
Ltd.) and 8.5 of purifi er wer bi nder
sol ut i Gﬁgo%"rﬂf‘ae 1Qﬁe%dec}%f 7>E)YJS’§(9 nas ’%Hé:q}negi'j]éli?n Fine
pheduEd1 V@S Loraedugl 130 %gdf [ m&aagl@OHEO@' @z[ét@@ckyli@fhcm
ext ruder; J@lngaudal Ltd.) equi gg\ged W t

geReL¥MRIDSH AREUPEY IAR)  a2pdr &) 59 ?é BROHIS Pw%d(%mvstallme
BREI LI E M Alshfi Okadeh: IHemEXLTHHRD . YegeFE Al ¢td N &eed

%hgsgefuNSK—l50 (a mixing granulator; Okada Seiko Co., Ltd.).
Then, 20 g of 5 w/v% HPC-L aqueous solution
(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 8.5 g of
purified water were added as binder solutions and wet-kneaded for
115 seconds. The kneaded product was gradually fed into a Dome
Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.6 mm and an aperture
ratio of 19.3%. Extrusion was repeated three times at a screw
speed of 40 rpm to produce fine noodle-like extrudates about 2 to
3 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
Paudal Co., Ltd.) equipped with a cross-hatch plate in which
pitches are carved at intervals of 3 mm, the extrudates were
processed for 25 seconds at a rotation speed of about 1000 rpm,
producing wet pellets. The wet pellets were dried with an SPHH-
200 (a tray oven; Tabai Espec Corp.) set at 70°C,-for 2 to 3 hours
to obtain dry pellets.
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a screw speed of 40 rpmto produce fine noodle-Iike
extrudates about 2 to 3 cmin length. Using a

wovRosmnezer . QJ- 400 (a spheroni zer; Fuji Paudapci@e2008/067996

Ltd.) equipped with a cross- hq; h plate in which

pitches are carved at |ntervals of 3 mm the _

eX! I LIS RVE S RIReace ] brea BREAIR AL fRIAIR! (@Phnoline
speed o out 1000 rpm progu0|ng wet pe e

wed. pel the stampegatniredinithh kne®RidHP200uch Wasayleesened after

E%Qakngggf&%c%ﬁﬁ %héc' ?jftsem%erzll%ge off :hacygl t ra%g p}:gduct was

obtai n non-<con

hhasnnadt&itdﬁ%eé@ﬂ éﬂﬁxﬂmathnaﬁbtdes&ltslaxetehpemaﬁuﬂhe

gf &he kne product was neasured afterwet-kneadi ng,
Rd Pﬂén?e ature of the wet-kneaded product was

ﬂEabméed]after each extru5|on The results are shown

n the '”'WéfﬁK&éa 8& §iodq§EU'c 4] ”'c°®ba§ﬁf jﬂiﬁhture

Ayt o ~~n
ASE?%:CVFQR/ManU\%t kneadeé product onral ni nazé 1%8r ge
sVaeiulziy Iﬁ:Exﬂﬁuaaoyllc acid copolyner S . ExaanE:St
Chk@éfagelEgggaglgn) 15 g of Trehal ose P (treh§§Q§%

;.I =, dbll Udl a B UL.IICIII Ldl IL(dUUl dl Ul T ¢ o
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ddragit—SL 00 (et-hact
“S%IBH’%%FU@ %@é‘@%\C%G) BefarR 187¢|of Ceol u 1
BEVRE o} T i B rSEPNl ose;  AsahiKasei enicals§%§$ga€
wer e fedesétﬁbéhlﬁﬁeeﬂowﬂﬁﬁaiemikﬁﬁgf&y11¢alntzmTEMpart moderate

ranul af or; Ckada iko ., Lktd.). Then,
%ﬁé%%ﬁt ‘%.‘Pq&e%ﬂﬁ% Soﬂr?% &QVBF‘W%@ Iqélrgé amount of
MepRasr dad, ¢ %Pdhgmeang 8.5 g of purified water
were added as bin sol utions and wet-kneaded for 140
SEEBAMRLIVeh&*RARYREH product was gradually fed into a
Dorre Gﬁ%ﬂogg%éél AQ'Oeéﬁrl¥$eb oFWiind2aedabct8se Adoth Xlactose

equi pped with one- shaped di e having a pore size
@oBo Jamaraﬂhaple@@ms(@ Fampanyfof] Yeyo e@@%él@ht%& 30 g of

Eﬁﬂ?ﬁ%ﬁg élrUOeQmétﬂ@LSrﬁtlc acfd gﬁﬁ%groﬂg ALFRELIRG), and 10

produce fine noodle-I"i ke extrudate
g of Ceolus PH-301 (crystalline cellulose; Asahi Kasei Chemicals

Corp.) were fed into a Speed Kneader NSK-150 (a mixing
granulator; Okada Seiko Co., Ltd.). Then, 20 g of 5 w/v% HPC-L
aqueous solution (hydroxypropylcellulose; Nippon Soda Co., Ltd.)
and 10 g of purified water were added as binder solutions and
wet-kneaded for 240 seconds. The kneaded product was gradually
fed into a Dome Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.)
equipped with a dome-shaped die haviﬁg a pore size of 0.6 mm and
an aperture ratio of 22.6%. Extrusion was repeated two times at a
screw speed of 40 rpm; however, the third extrusion was stopped
because a large load was imposed on the DG-L1, and the current
value of the motor changed significantly.

Using a non-contact infrared thermometer IR-101 (Technoline
Ltd.), the temperature of the kneaded product was measured after
wet-kneading, and the temperature of the wet-kneaded product was

measured after each extrusion. The results are shown in the
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about 2 to 3 cmin length. Using a Marunerizer Q-400
(a spheroni zer; Fuji Paudal Co., Ltd.) equipped with a

waEzosssiloat ch plate in which pitches are carvede@t/JrP2008/067996

intervals of 3 mm the extrudajes were processed for
30 seconds at a rotation speed of about 1000 .rpm
%Q%Qiﬁg wa1epel lets. The wet pellets were dried with
an SPHH-200 (a tray oven; Tabai Espec Corp.) set at
#®kle fbr 2 to 3 hours to obtain dry pellets. Using a

non- cont acliett leaded predusdet er | R-101 Measured Temperature

Afﬁ@?%éﬂl%{agdin tne terrper ature of [the Knea02§1 5°C
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gmat hacrylic acid copoly ; Degussa AG) and 10 g
Pr%o&%%mlil-l- OTe?}é"i‘WlérICI PWed ARCEYESE; SAsahi  Kasei
EhepL Rt Sy 1¥e5e fed into a Speed Kneader NSK-150

(a mX| ng granul ator; Okada Sei ko Co., Ltd.). Then, 20
o of 5CAI9ThaRE L(18Guabusl %6l aEi Bparlitol 50¢  (D-manhitol;

gEégégﬁyprQQNPCSklEﬁé%%%&thgpﬁpnHéQﬂ§C£§HICIéeqd)c Ghymer S;

of purified water were added as nder sol u I ons
aﬁqum -AGleadad 10rg 1if5 Ceeton cR¥i-3PRe (Rriesiddd ipeodatiulose;
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olutions and wet-kneaded for 300 seconds. The kneaded product
was gradually fed into a Dome Gran DG-L1 (an extruder; Fuji
Paudal Co., Ltd.) equipped with a dome-shaped die having a pore
size of 0.6 mm and an aperture ratio of 19.3%. Extrusion was
repeated two times at a screw speed of 40 rpm; however, the third
extrusion was stopped because a large load was imposed on the DG-
Ll and the current value of the motor changed significantly.

Using a non-contact infrared thermometer IR-101 (Technoline

Ltd.), the temperature of the kneaded product was measured after
wet-kneading, and the temperature of the wet-kneaded product was

measured after each extrusion. The results are shown in the

following table.
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Paudal Co., Ltd.) equipped with a cross-hatch plate in
which pitches are carved at intervals of 3 mm the

websosdades were processed for 25 seconds at agmirabtis®e7996

speed of about 1000 rpm prodﬁéz%_g wet pellets. The

wet peIIets were dried with a PHH 200 (a tray oven;

T Egﬁ)ec Corp.) set at 700C, for 2 to 3 hours to
F-'II n

v pellets _Using a nnn-rnntsrt infrared

her momet eWet fkneaded TREGMIt ne Ltd. )| t Ateasurpdr Bempeyature

0RAfthe Weredtheddpnoduct was neasured after 24.3°C

@gtggeﬁﬂl@}gtr@ignt he terrperature of [the wet- k@ga{;htd

| UG TEdSU CU d.l l. 1 Ud.bll U)\l LY Dl UTT. IIIC |5 &Jl l.b
abﬁgﬁgﬁp EXCRUSIOn || oud ng table [Tdble 6] TR 2C

BE6PE <3S HBNERUSAON M xi ng xyl itol canli mpart Nebde¥used

pTempeTatyre o BiffererneadBefpreduenddont ai nin g | prge
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Exanpl e@nlsO 1 0s13%05nbd 0hB i x1Rg D-HanWiRdal £:158Ct8S mpart
200M (l act ose nonohydrate; The Lactose Conpany of New

Meodeante hiastdgity B gy wet-knerdgyl trredock (eanttsdaipyia large

I 10 g of Ceol us
%&gﬁ ?gr%%'?gc? %?géﬁ%ahl Kasei Chemi cals
(Emamplev\iére fed |nto a Speed Kneader NSK-150 (a rri Xi ng

gr anul %té e oalda(1§8' %& Icégsn ’g( é}%dsl)mmzﬂﬂe% I%QJF‘?O m%nohydrate,

w v% H aqueous So dr oxypropyl'ce
Nappancﬁnm@taﬁ‘xxh Cht d.Dtdand &0 @ «f Rudradited M@t emeu\haacecyllc

d as i nder ution t-knea f.or 0
S5 BB e e et agnt i€ 2 B Ted s B0
Q@Ws&m@deﬂlﬁMB@;XﬁrsuﬂgrIéaﬁhjhichlaﬁlmdals @orp. )t de:}e fed
I ppe Oone- S i e, havi n ore s
SRR St d knda B i8B! (SR D a Ry P o Rk GaS seiko
cRReat.ed. § VVOThérHCESsang af SE e %S H@@dL OdquduispBblution
however, the third extrusi on was st ped because_a

§V§é°¥¥¥ﬁpﬁﬁi§e#ﬁfkﬁﬁﬁi JAPPAR %X§QJCO anttq e 20gr L&ng of
¥ﬁﬁﬂ§18& Wt rbes £rRoed BiAM S istAlthiyns and wet-kneaded for

320 seconds. The kneaded product was gradually fed into a Dome
Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.6 mm and an aperture
ratio of 22.6%. Extrusion was repeated three times at a screw
speed of 40 rpm to produce fine noodle-like extrudates about 2 to
3 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
Paudal Co., Ltd.) equipped with a cross-hatch plate in which
pitches are carved at intervals of 3 mm, the extrudates were
processed for 20 seconds at a rotation speed of about 1000 rpm,
producing wet pellets. The wet pellets were dried with an SPHH-
200 (a tray oven; Tabai Espec Corp.) set at 70°C, for 2 to 3 hours
to obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline
Ltd.), the temperature of the kneaded product was measured after
wet-kneading, and the temperature of the wet-kneaded product was

measured after each extrusion. The results are shown in the



Usi ng a non-contact infrared thernoneter |IR-101
(Technoline Ltd. ), the tenperature of the kneaded
wetoduciwas neasured after wet-kneadi ng, and gd®BIP2008/067996

tenperature of the wet- kneadegﬁ)roduct was measured
after each extrusion. The res s are shown in

tabI e. [Table 7 ] These results show t hat
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%awn pore size of 0.6 mmand an aperture ratio of

trusi on was repeated two tinmes at a screw
speed 0fi148tafum (hoveyps .25 E;eofth}d:Iﬁ&itbmSIMM Vasythritol;
st,ogped because a Iarq_@f) ad was | nposed, on_ the
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DG
NhBRER CHATIGERE Gl ud o )¢ heD rfbtalr ERAEAgd 5100 (methacrylic

%bQB'éd);?@l%eM: sWsp s%anﬁﬁfcoéﬁcﬁ(,?b nbf af&us PH-301
hernomet ér | R-101 ( Technol ine Ltd.Y, the tenperature
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a ioé@a'ﬁ%ﬁgn Tenperat urg £t angVeE g of
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purified water were added as biunder solutions and wet-kneaded

P

for 100 seconds. The kneaded product was gradually fed into a
Dome Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped
with a dome-shaped die having a pore size of 0.6 mm and an
aperture ratio of 19.3%. Extrusion was repeated three times at a
screw speed of 40 rpm to produce fine noodle-like extrudates
about 2 to 3 cm in length. Using a Marumerizer QJ-400 (a
spheronizer; Fuji Paudal Co., Ltd.) equipped with a cross-hatch
plate in which pitches are carved at intervals of 3 mm, the
extrudates were processed for 30 seconds at a rotation speed of
about 1000 rpm, producing wet pellets. The wet pellets were dried
with an SPHH-200 (a tray oven; Tabai Espec Corp.) set at 70°C, for
2 to 3 hours to obtain dry pellets. L

Using a non-contact infrared thermometer IR-101 (Technoline
Ltd.), the temperature of the kneaded product was measured after

wet-kneading, and the temperature of the wet-kneaded product was
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After 1st Extrusion 42.7C After 2nd Extrusion 53.2C
After 3rd Extrusion Not Extruded Tenperature
wardpesierce Before and After 1st Extrusion D IBCHL2008/067996
These results show that m xi ngﬂ}manni tol fails to
i npart noderate plasticity to a wet-kneaded product
GRALALBL NGr ] 3LBH i ot %teh?e%yi&sc &6 dhown in the
copolynmer S . Exanple 7 G lostazo 100 g ), 25 g of
Swddabing Yatdlet-ose nonohydrate; Sanwa Cornstarch Co.,

t‘r%b?Le 60, g of Eudragit SI OO (methacrylic acid
apol'yner- S :© Degussa AGQ  and 20 g of Ceolus PH 301

cryst al | i WetdeidadedsBroquathi  Kasei Chedegstisedofemperature
MAFeef etbti-Kneadispeed Kneader NSK- 150 (a m xi ng2.9°C

Jh 2P aforpy{KadagnSer ko Co., Ltd.). Then, 30 g361 g%
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produ}%e {é{]% noo%e-l I ke, extrudat es, about 2 to 3 cmin
PERGER. O LIS T KA TrEHi EPPROY%HT0 Sca spher oni zer
EjaimpPauglal Co., Ltd.) equipped with a cross-hatch

plate in.which pitches are carye t. intervals of .,
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mehahi@Patsdedd kkbn abig cheRfca¥ncoar, odugi Ng 68l of Eudragit
pellets. The wet pellets were dried with an SPH
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infrared thernmoneter I R-101 (Technoli ne _
Corp.) were fed into a Speed Kneader NSK-150 (a mixing

granulator; Okada Seiko Co., Ltd.). Then, 30 g of 5 w/v% HPC-L

aqueous solution (hydroxypropylcellulose; Nippon Soda Co., Ltd.)
and 16.5 g of purified water were added as binder solutions and
wet—-kneaded for 140 seconds. The kneaded product was gradually
fed into a Dome Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.)
equipped with a dome-shaped die having a pore size of 0.6 mm and
an aperture ratio of 19.3%. Extrusion was repeated three times at
a screw speed of 40 rpm to produce fine noodle-like extrudates
about 2 to 3 cm in length. Using a Marumerizer QJ-400 (a
spheronizer; Fuji Paudal Co., Ltd.) equipped with a cross-hatch
plate in which pitches are carved at intervals of 3 mm, the
extrudates were processed for 30 seconds at a rotation speed of
about 1000 rpm, producing wet pellets. The wet pellets were dried
with an SPHH-200 (a tray oven; Tabai Espec Corp.) set at 70°C, for
2 to 3 hours to obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline

Ltd.), the temperature of the kneaded product was measured after
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Ltd. ), the tenperature of the kneaded product was
nmeasured after wet-kneading, and the tenperature of

wd fweommb2kneaded product was neasured after eaadr/IP2008/067996

extrusion. The results are she in thefollow ng

table. [Table 9 ] These results show that m xing
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$PREY orfloéﬁ)rars(ﬁ %%Bib]rc %&’c f‘_fln"éeq:ng((?&fal | RO foaing a
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g¢! h plate in which pitches are carved at
i nt ervalisostazolmiiobhg) exts @daEeSoﬂMﬁblpBPCC%ﬁﬁ.tfoQb Nikken
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70Q0C or 2 to 3 hours to obtain dry pellets. Using a
renyebat bite iqeliuteseit Rephbrkasal (OReTOal T &SRO i ﬂ%re fed
Lhdo) a & & %‘E@Q&é% Wek-250t e HNeIRed BRI ;"WBRada Seiko

measur ed af
Co., Ltd.). Then, 30 g of 5 w/v% HPC-L aqueous solution

(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 15 g of
purified water were added as binder solutions and wet-kneaded for
50 seconds. The kneaded product was gradually fed into a Dome
Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.6 mm and an aperture
ratio of 22.6%. Extrusion was repeated three times at a screw
speed of 40 rpm to produce fine noodle-like extrudates about 2 to
3 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
Paudal Co., Ltd.) equipped with a cross-hatch plate in which
pitches are carved at intervals of 3 mm, the extrudates were
processed for 25 seconds at a rotation speed of about 1000 rpm,
producing wet pellets. The wet pellets were dried with an SPHH-
200 (a tray oven; Tabai Espec Corp.) set at 70°C, for 2 to 3 hours
to obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline
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wet - kneadi ng, and the tenperature of the wet-kneaded
product wasneasured after each extrusion. The results

wa@zmoshioyn in the following table. [Table 10] Pdesa008/067996

results show that m xing eryt hsrétol can i npart
noderate plasticity to a wet-Kneaded product
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speed of ~about 1000 rpm roduci wet pellets The

wet pefiépstagtle @dOPed) wi Eh‘i‘aﬁfs Fege( R (TERhavss:

§aholrEePe u(RLR hasLBidchéDbal Ta@bratdLiek hawmes)) 060 g of
obtai n dr eI | ets. Using a non-contact i nfrared
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t he wet - kneaded product was
Reaput etk tfed énth @8pegdi Breadrre NBEsUHE s(aamixdnewn

gQaLQfator; Okada Seiko Co., Ltd.). Then, 30 g of 5 w/v% HPC-L

aqueous solution (hydroxypropylcellulose; Nippon Soda Co., Ltd.)
and 16.5 g of purified water were added as binder solutions and
wet-kneaded for 110 seconds. The kneaded product was gradually
fed into a Dome Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.)
equipped with a dome-shaped die having a pore size of 0.6 mm and
an aperture ratio of 19.3%. Extrusion was repeated three times at
a screw speed of 40 rpm to produce fine noodle-like extrudates
about 2 to 3 cm in length. Using a Marumerizer QJ-400 (a
spheronizer; Fuji Paudal Co., Ltd.) equipped with a cross-hatch
plate in which pitches are carved at intervals of 3 mm, the
extrudates were processed for 30 seconds at a rotation speed of
about 1000 rpm, producing wet pellets. The wet pellets were dried
with an SPHH-200 (a tray oven; Tabai Espec Corp.) set at 70°C, for
2 to 3 hours to obtain dry pellets.
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following table. [Table 11] These results show that
m xi ng | actitol nonohydrate can inpart noderate

w@mshsoety to a wet-kneaded product contai ni ngCEIH2808087996

amount of nethacrylic acid coppljymer S . Exanple 10

G lostazol (100 g ), 25 g of Sorbitol SP(sorbitoI

N kken (gl gmﬁ? SA-Rng 4 0 Geky tﬁerﬂ)n%tt EUk (Technoli
Sl OO (et ﬂgc I C acr:ll colpno]%l:ra e S ; Degusesa AG aﬁa fone
204y ) of tm@dtex@elzlaltem qfc rtingt &nmd@ eebdutbseas msahiired after

e PR e o A0 el PRt vas
Tleaspr8@ gftdr @awhv%ﬁ-mlbnaqaﬁmsesolm iaore shown in the
(fho\oider OX¥$;| | cel I ul ose; Ni ppon Soda Co., Ltd.) and 15

dlvvater wer e added as binder sol utions and
v{/&hbkleaﬁi]sd for 50 seconds. The kneaded product was

praduat 'y gﬁ;{dé‘a:de ﬁ’d&'ﬁ Jggam BG \djdeﬁéhkgﬁdfeppgrature

+ K
egt ppcu wi-ha—dere-—Sha et UI €

15%“%5 @?§uﬁq§aQF9g Qf 0 6 mm and an aperture r 281 & Cof
DRfEes EXiEsiusionas repeated three {i mes at a3zcsew

>ﬁgggrojnd4@{trmlbg produce fine noodlle-1ike exggu@u@t es
ig%Hé ‘3‘“%:&:3:‘(1%‘1'9[‘ I engl ll Ubl Mg a IVE{UIIB[I yAS) | éﬁg 4

‘er-onH Panidal n IfH } aqn|nna§

T CCOrOr T

I%’tfefelrﬁnﬁﬁl cke ?’E%he@n‘are carved °
AfB@@E?% Eﬁtﬁysﬁﬁp t he extrﬁdatpq wer e prnrpqgg?'géi

25 sec Gi‘hdSe atemlrust ahownisfreedxohg ahmahialb680dipMrate can

odu0|n pellets.. Th el | et r
&ng FIHE1 Ph?ag,l%l\)‘—é(n%o-r%bvgi%) é % cglcgef:or\i\fiamlng a
188&e, ah@int? dfomatll‘ﬂ&bﬁyﬂlboa@bcﬂ &tdpdiWe@ei}J ets. Using a
non-contact infrared thernoneter | R 101

EXeBRM?I 1heltd. ), the tenperature of the kneaded

prOdUCtlm@§t£§ﬂSWf1©d @fte?JS gebfkﬁﬂifﬁd]g,P R itA ; leken Fine
tenperature of the wei- kneaded product was measure

SPEBECRbE E et HiigH b 60THe of eBesiRag él%omqh@%@c acid
fBbbovhed d;2eGussa AG), and 20 g of Ceolus PH-301 (crystalline

Q

cellulose; Asahi Kasei Chemicals Corp.) were fed into a Speed
Kneader NSK-150 (a mixing granulator; Okada Seiko Co., Ltd.).
Then, 30 g of 5 w/v% HPC-L aqueous solution
(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 15 g of
purified water were added as binder solutions and wet-kneaded for
50 seconds. The kneaded product was gradually fed into a Dome
Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.6 mm and an aperture
ratio of 22.6%. Extrusion was repeated three times at a screw
speed of 40 rpm to produce fine noodle-like extrudates about 2 to
3 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
Paudal Co., Ltd.) equipped with a cross-hatch plate in which
pitches are carved at intervals of 3 mm, the extrudates were
processed for 20 seconds at a rotation speed of about 1000 rpm,
producing wet pellets. The wet pellets were dried with an SPHH-
200 (a tray oven; Tabai Espec Corp.) set at 70°C, for 2 to 3 hours
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[ Tabl e 12] These results show that m xing sorbitol can
inpart noderate plasticity to a wet-kneaded product

wemob/asmeng a | arge anount of nethacrylic aci dPCT/JP2008/067996

copolynmer S . Exanple 11 Cilostazol (100 g ), 25 g of

Trehal ose P (trehal ose di hydrate; Hayashi bara

Bipeheat fakrJgearatgries, Inc.), 60 g of Eudragit Sl OO
(rmethacrylic acid copolynmer S ; Degussa AG , and 20 g

of CeolUgdnpHa 3T-(Conyachl nfrared| thgowmetasahR-1Gs diTechnoline

ca n -
A e PabekaPiEe QR TnE e e HafE N iitntel arcer
gedf-kBeading HRGdL t be usmpe rabline i @nh the wet-kneaded product was
hydr.oxypr | cellulagse: .Ni pp Soda ., Ltd nd
TRESLERHFERRE Bach iR o Mheeiatt e bR th the
follabwdng wakd enet - kneaded for 110 seconds. The kneaded
ﬁroggct X‘?S gradually fed into a Done Gan DG LI (an
IIePd8et? FUJi Paudal Co.. Ltd.) equipped with a
one- shapedethiknchded neradymdr e si ze off 0.Measmraeddlemperature
AREEEHMRet-Mne@dOhig 19. 3% EXxtrusi on was repeat edat prcee

hggéra]s_t?EMq%Wo peedof 40 Tpmto produce fi 25.3%

Nt vriidAatace Ahoait 2 A D Ao~ | ANy
IASASAS & mn vy KC—CXtTrdtattto—about——= P T T eTrgt T

EhET 22 MEFXIRSI®Br  QJ- 400 (a spheromi zer; Fuj 8OPR%dal
Caftett3f)Exquispped with a cross-hat¢h plate i B1wéficch
Dreppetatire CaviMEérahce Nt BE¥ars Ohng|MMm the

EXErydaisespwen@iBrocessed for 30 seconds at a & ot-3¢ on

Speed about 00 T pm_.pr.oducin T pefTers.__1h

vet pellT8PS VTR Tar PRG IR BRE GG OLaoRP aRREnToderate
PabatiEspeadCar pe)-lariadatl po8duct foohtdihing haukget &mount of
obt ﬁi n dry pellets. Lﬁl@%% a non-contact infrared

fREPAGRELET acRd) epPq ntine Ltd. ), the tenperature
ebmpheakneadsdnpreduct was neasured after wet-

kneadi ng, and the tenperature of the wet- kneaded

pr oducCIhAStRARASUREH @F1 €15 Gabh SXETQRS BACTIMEZIBSY| pshammer
ie1shoWhdnteResigld @;ngnkabks sughabkerdding co., Ltd.), 60

g of Eudragit S100 (methacrylic acid copolymer S; Degussa AG),

o,
[*%

and 20 g of Ceolus PH-301 (crystalline cellulose; Asahi Kasei
Chemicals Corp.) were fed into a Speed Kneader NSK-150 (a mixing
granulator; Okada Seiko Co., Ltd.). Then, 30 g of 5 w/v% HPC-L
aqueous solution (hydroxypropylcellulose; Nippon Soda Co., Ltd.)
and 17 g of purified water were added as binder solutions and
wet-kneaded for 90 seconds. The kneaded product was gradually fed
into a Dome Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.)
equipped with a dome-shaped die having a pore size of 0.6 mm and
an aperture ratio of 19.3%. Extrusion was repeated two times at a
screw speed of 40 rpm; however, the third extrusion was stopped
because a large load was imposed on the DG-Ll1 and the current
value of the motorAchanged significantly.

Using a non-contact infrared thermometer IR-101 (Technoline
Ltd.), the temperature of the kneaded product was measured after

wet-kneading, and the temperature of the wet-kneaded product was
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These results show that m xing trehal ose di hydrate can
inpart noderate plasticity to a wet-kneaded product
wevesng a | arge anount of methacrylic aci deCT/IP2008/067996
copolynmer S . Exanple 12 G| os@azol (100 g ), 25 g of
Xylitol P(xylitol Nikken Fi ne” Chem cals Co., Ltd.),
acr ol ;
Sgé‘géd ) L?S IilloI uT)sHePa- %ﬁjlg? ga%%stsé | nle% 'the
dellllowvbse; tM| Kasel Chemicals Corp.) were fed into
i Egﬁed eader NSK-150 (a m xing granul ator; Ckada

ltd. ). Then, 30 g of 5 wv%HPC 1 aqueous
sol uti on (WeerKpeasiedpbrodudt ul ose: N ppdteasudad CBemperature

| pdter ansk-Emegdafigpuri fied water wer¢ added as2Bbi eder

:gk éfthﬁ @p@rd@qtonkneaded TOT o0 seconds. Ihe QEE?&%EG

Cx-an

£ o [ e
EHU\JL n‘@fato %I tad |y fed—nt-o—a—Pbeore—Gan—bD&Hd écg.ll

BMdal Co_1td ) equipped with°§
jéﬁ’eesh%lﬁe@lxmusmmw ng a pore size of 0.@GSmerantswpended)

apenberLr Uil | oDDffed2ne® BxFous| oanags repeat ed three
Aﬁﬁéraftaﬁ:ﬁ@f@&oﬁpeed of 40 rpmto roduce ané 1°c

noodl e |Ke exT rudat 0 To. 3. cmin

Using 3PREFURETTLer SE0Y A0 ATEpREr B osr; TRUIT ohddmprt
Goderhtd. Qlaequjqi}ngdtcwlat et -Rnesded arodupt adentaindhgcé large
pltchesg arve intervals of 3 mm the

E¥PPIHA? réf?b%e%l CPBPL¥® s Econds at a rotation

rpeedete abipuip12000 rpm produci ng wet pellets. The
wet peIIets were dried with an SPHH 200 gatra oven;
Tabai ESPERNEST 9l vaRtanwaropESPa¥ed i Wiyg manner:

qbtRl Brélr - HBRIHRYS1- L@M&hﬁln@ncm&agl bé}izf@rl@dano)
thernoneter 1 R-|I (Technoline Ltd , the tenperature

senEael koattd 5pﬁeea%hyd;;@§1ﬂé%@meamér<w g) and 50 g of
hRes: pyARd1hecse abH! en RfrokBriedz KNRAYEE content: 53

pfoduct” was neasured after each extrusion. The results
épe7§h‘e§"\7\n’f| Mippenf pdawiong L Je werFadi esalsledTRase mixed

58%HE 1 Sn WAL Bhed HiGheX Y1 880 g)C ARG BPRL01ME8HALF. The

solution was processed with a spray dryer (Type ODT-8; Ohkawara
Kakohki Co., Ltd.), and then dried immediately with a vacuum
dryer (LCV-232; Tabai Espec Corp.) to prepare an amorphous powder
(amorphous tolvaptan).
Example 13

The amorphous tolvaptan (90 g; tolvaptan amount: 60 g)
prepared in Reference Example 1, 15 g of Sunmalt-S (maltose
monohydrate; Sanwa Cornstarch Co., Ltd.), 30 g of Eudragit S100
(methacrylic acid copolymer S; Degussa AG), and 10 g of Ceolus
PH-301 (crystalline cellulose; Asahi Kasei Chemicals Corp.) were
fed into a Speed Kneader NSK-150 (a mixing granulator; Okada
Seiko Co., Ltd.). Then, 20 g of 5 w/v% HPC-L aqueous solution
(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 15 g of
purified water were added as binder solutions and wet-kneaded for
110 seconds. The kneaded product was gradually fed into a Dome

Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
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plasticity to a wet-kneaded product containing a |arge
anount of nethacrylic acid copolynmer S . Conparative

woxmwpse23 Gl ostazol (100 g ), 25 g of sucr OSECT/JP2008/067996

m cronized by a hamrer mll (gfsnul ated sugar CH
Ensui ko Sugar Refining Co., Ltd.), 60 g of Eudragit
%OQ@ @Hﬁ%g@ccmé hgvfglﬁ & qsaﬁrél YIBE oF :0.[CRMSSH %9%) ape@fike
0 g of ol us PH—3 (crystall'ine cellul ose; ﬁ
kre?gép che?d &l -s Bpisioneres feapsaned Eh&%édmﬂﬁea‘@e& screw
50« ( K38 0
TRest s B0 SRS, GRS ribe S3RER STAEP e EruakteS- dbout 2 to
(Chyrdy drypergiyl. césing es¥arhhepiorersQdad@. (a ispHeyomiaer; Fuji
f urif d ut:}.o
1P7aé1%a9 nea S d‘)*f %@SJ&%}J%&SE@E 9 c?.rhoassskh ggﬁ fa?éoe dt.Lh Wiich
vms:cgeadamé lgarfvred atit interbais ﬁa?mﬁ(,} l:he(eazttmdﬁrtaslewere

e atedotas s sebtide B RhPehat o aBefd re SRR Go rom,

k&oa%cl@tweﬁlp@mlm r epeake ﬂeﬂ&letsnﬁéreatdraescw;euh an SPHH-
52t%eed of 40 rpm however, the thi rd extrusion
@pﬁédt’é‘%ﬁééﬂ’%'am%ﬁ”g@qpﬁédcﬁé% rﬁ%séﬁ B(hctrhéof)@ ljo 3 hours

ald obbgig Wrepe1vatsie of the notor changed
significantly. Using a non-contact infrared
t her roNEEBE § FE‘OIUPOW@%% ngtinagett Ehgrmameser offel Mt Ufechnoline

Qfeqt e kneadaghePhOGHE to MRS MRASIHEH P%BH@ét was measured after
wet - kneadi ng, "and the tenperature of the wet-kneaded

me@d&@@amaéldré@e dfamperafiehe dt rihsi wat —lNradedspreduct was
%e%sﬁ?@&”‘?]fﬁéf RS h 0L HPUSYnt Ak frgg—?ﬂ§ aral sﬁ&ﬁéem the
results show that m xi ng sucrose s to inpart

rfoddpuirg plakdei.city to a wet-kneaded product

C[%Bﬁ‘énié‘]g a | arge anount of nethacrylic acid

opnol vner Rpfprpnrp Fyannlp 1 _Amornhous tnlvnntnn

, fitng rranner ' Measured Temperature
7AfhdeanBt5-Klmyseldmg/ |- [2-nethyl-4- (2-nethyl 23.2°C
pareey | B mdrieBaoyl ] -2, 3, 4, 28 O°C
A%E %hy Lﬁx%r!ug'lggllludl Epl‘lle \ 1n Yy dTTU DU gz,yl
After 3™ Extrusion 29.5°C

Temperature Difference Before and

[+
After 1%* Extrusion A 4.8°C

These results show that mixing maltose monohydrate can
impart moderate plasticity to a wet-kneaded product containing a
large amount of methacrylic acid copolymer S.

Example 14

The amorphous tolvaptan (90 g; tolvaptan amount: 60 g)
prepared in Reference Example 1, 15 g of Erythritol 100M
(erythritol; Nikken Fine Chemicals Co., Ltd.), 30 g of Eudragit
S100 (methacrylic acid copolymer S; Degussa AG), and 10 g of
Ceolus PH-301 (crystalline cellulose; Asahi Kasei Chemicals
Corp.) were fed into a Speed Kneader NSK-150 (a mixing
granulator;’Okada Seiko Co., Ltd.). Then, 20 g of 5 w/v% HPC-L
aqueous solution (hydroxypropylcellulose; Nippon Soda Co., Ltd.)

and 13 g of purified water were added as binder solutions and
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hydr oxypr opyl cel | ul ose (HPC- SL, hydroxypropoxyl -group
content: 53 to 78 wt. % ; N ppon Soda Co., Ltd.) were

wal@msosded i n a m xed sol ution of dichl oronet heBIK206287996

g ) and ethanol (350 g ) . The-solution was processed

with a spray dryer (Type ODT-8; Chkawara Kakohki Co.,
Licd—kne8AEd t F53N 9Qr 58EbdBTR O §lnkaWbd oA MREUWEL A YRTually fed
(LCV-232; Tabai Espec Corp.) to prepare an_anorphous

poweer PamndrpreudCrbl viam grfrudesiadpé Baudale Co., Ltd.)

[ S _ 34 / I ¢)
SRIRRONS L 00ROl HARIE BEPUL RS m anc
(@maepesture icihidr af el 9 .SdnwaE:Comsdbar ¢hs Gepeaked. Yhreg0times at

0 ILgBUTRGI o 0 LOPIPRLIA 5 BB IR e

@bohtl sty AsahinKbsegthChelsice) s Marumgriwere Qedi00d ntao

S, R5B,0PP055, MBI e Mg Lam o, KBOR
pobubi 0N Hikdr pxyphepdreekhute@seit NnppovaBGodsE Gomn, the

Ltd.) .and 15 of purifjed er were added as hi nder
eotibrahes FoRFRSSIb OF of) RS DECORHSS SIS tRRBataFd Of
RbedYC100@ S, aguadihdirige tet NhOL BetAMETHE A2tDeelle{Afvere dried
extruder; Fuji Paudal Co., Ltd.) equipped wth .
Hd5heas halfdl200e (aaitiayg cxeporBaksiz EsppcoCormm ga8 ah 70°C, for
2pebt 9r Kol itd Bbt2ih Gy BXifdisd on was repeated three
times at a screw speed of 40 rpmto produce fine ‘
noodl eUsiiRg 2xqnugaptactbigdiraged ot mmemeier ebytiPl (Technoline
™ . . ] ( Coni _ S
B i o c e P Epeey e megRie after
petckesading,candethaittampesatare off tBenwetthneaded product was
0 or -
e R e R S R
Wel lpeihettsbidere dried with an SPHH 200 (a tray oven;
Eggie c Corp.) set at 700C, for 2 to 3 hours to
ain dry pellets Using a non-contact infrared
t her nonet éfetiKnegded TRrgeweki ne Ltd. ), Measusegecleapgrature

DAf tdre Wateddeddpiggduct was neasured after 23.1°C
After 1% Extrusion 29.5°C
After 2™ Extrusion 30.4°C
After 3™ Extrusion 31.8°C

Temperature Difference Before and
After 1°* Extrusion

These results show that mixing erythritol can impart

A 6.4°C

moderate plasticity to a wet-kneaded product containing a large
amount of methacrylic acid copolymer S.
Example 15

The amorphous tolvaptan (90 g; tolvaptan amount: 60 g)
prepared in Reference Example 1, 15 g of Lactitol LC-1 (lactitol
monohydrate; Nikken Fine Chemicals Co., Ltd.), 30 g of Eudragit
S100 (methacrylic acid copolymer S; Degussa AG), and 10 g of
Ceolus PH-301 (crystalline cellulose; Asahi Kasei Chemicals
Corp.) were fed into a Speed Kneader NSK-150 (a mixing
granulator; Okada Seiko Co., Ltd.). Then, 20 g of 5 w/v% HPC-L
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wet - kneadi ng, and the tenperature of the wet-kneaded
product was neasured after each extrusion. The results

wazmoshioyn in the following table. [Table 16] Pdes®008/067996

results show that mxing maltogse nonohydrate can
i npart noderate plasti C|ty to a wet-kneaded product

GRfealB Q&ltﬁ:lc?xr Qﬁyé /188 Nagsk!; | Rigsddl Soda Co., Ltd.)
Exanpl e T e am)rphous tol vaptan (90 g

| .
‘ango 5a@t% dAed ws@t@ yepe efriast asnbReder eipdations and
@é@@h@a&ed ﬂo":i q.8f sgécyﬁclér | tﬂe Ik%&?rﬁ&td?fuc‘tobas gradually

Ni kken Fi ne Chem cal s . of Eudrag
SledOiphet dhdamg G@aacD@—Iclod@hyﬁétr@er,DEgms,s%aw@)l COanoLtd

0 I E'A% ahi
%%gPB %%?rﬁoécﬂélsds déé %éﬁé@’ﬁ&? dA ‘lﬁﬁltgggai3 peesg’L neadg 6 mm and
NﬁKaméﬁtmae miatilegofr 22wt obxtrOisada &es kep€atedlthirge times at
Then V% HP L I
EngAray R el PLFRE S RFRRUTE SR eRRER e srptes
@bohtpmrtd |$d:nwahelem@trre. amkheﬂb asMbrunteri zeal QUODG (a

andwet - knead for 9 econd The knead r.oduct
GPRREAT SF 1 ed it BRUTtote & H DG A LPRFS Ky de oSS Patch

E‘lbltepﬁzbldﬁ{lc@pp.ltbhéls )ax@qu:ta@@@cﬂi a tihtardone-shaped, dile

avi a pore size of 0.6 mmand an aperture ratio of

f§t§ aE53 r"{?sr’eoﬁrwé%sﬁeéjpéﬁtreaot%ﬁfé’é‘dtsl fes? gtot@tdepetpecd of

spead ohodtQ- rediE DGR LT h&E d1@0d] tnd iR BEl1&EatRSe dried
about 2 to f’f&bl n eﬁgh LEI ng a Maruneri zgr Q- 400

(atbpaerFHEA00 Kaj traaaman Chabail Fgpfceerimppedeni & WC, for
or 9833%&& Ry abﬁté{‘nvéi}!f?em&?é‘es are carved at

i nterval s of nm the extrudates were processed for
20 secHadrgar nenerathoh Ypcededf thymemetopoIRpkYl (Technoline

’iﬁ:ad C:_‘E}geov&?nggt?%g\gfﬁvoefpﬁﬂ$m@ﬁ ;R%sdlpgﬁg%o ﬁ»sa‘% gnt%ggm&y after

we@emeadﬁmgz od3the ranpegabbtaiaf dhy petﬂeteade@lspngdla;t was

BERES ErLCEN R DR PRIT Y LB CLeCOal L, e

feadowing a:fabéje

[Table 18]
Wet—-Kneaded Product Measured Temperature

After Wet-Kneading 24.2°C

After 1%* Extrusion 30.3°%C

After 2™ Extrusion 31.2°C

After 3™ Extrusion 36.5°C
Temperature Difference Before and o

After 1° Extrusion A6.1C

These results show that mixing lactitol monohydrate can
impart moderate plasticity to a wet-kneaded product containing a
large amount of methacrylic acid copolymer S.

Example 16

The amorphous tolvaptan (90 g; tolvaptan amount: 60 g)
prepared in Reference Example 1, 15 g of Trehalose P (trehalose
dihydrate; Hayashibara Biochemical Laboratories, Inc.), 30 g of
Eudragit S100 (methacrylic acid copolymer S; Degussa AG), and 10

g of Ceolus PH-301 (crystalline cellulose; Asahi Kasei Chemicals
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wet - kneadi ng, and the tenperature of the wet-kneaded
product was neasured after each extrusion. The results

wazmoshioyn in the following table. [Table 17] Pdes@00s/067996

results show that m xing eryt h% tol can inpart
noderate plasticity to a wet-kheaded product

' n
Ty P e g e o e 1001 Sant 4400 ¢

,gztaudmlapban @JmcﬂaanSem@ @p.) prdphredhen, Y ar eficé w/v3 HPC-L

AeRonya Pl oRrRBkar PR R e el Nihey s ooy e

Eudt agi 6 gl ﬁ)p(\ﬂﬁtflnad rwd e azetrd adfal ysebisder B@Qu&;sans and

SR Baaed AL RaSer T T SR PRt e FRagually

asfe%oa_eldoKaela&ﬁ GNSK- 3691 i ékf]gucgé’xa;nlﬂhmi_ opsudakada., Ltd.)
e|

en, % HPC- L
STUBPER FhRI EPBFOBReE FLPoBRYING fpBRESoBEEROpL, 0.6 mm and

ldrfl ape@Bdrd 3t i@f opus2 fased mptalsieRr ﬁa@dfiﬁﬁaa%édbtlﬁ\% times at
sol uti ons and wet - kneaded for 120 seconds. The kneaded

7 SeFer §RseYrafddal FEm il PrRdBce Fidife nepdheDa e eghpudates
exdutder o FyJ dm Raudahg@p- - usdsh )a %ﬁ%hﬂ@@?zé’ﬁ - @oo (a

done-shaped di e havi ng a pore size of 0.6 nmm and an
Hpherondzent i Brisf PapdabCorxt Budi breqna@pﬁépwﬂe@ chpaa-hatch

:#or‘%% ‘"i‘fl ﬁ*éf‘%( % H§§da%{) c%Qv%B{%E %&%993?% ¢ %ermn, the

at es out cmin eng
Ldsmrgldatwarmm pzecesg's]eoucmr( a0speeorylsi 26ra m};atlpauamed of

. L tc l.at.e i ' ;
ggl%}duﬁesegée s %@gg {M&(Jr:t erv ffe‘%@ the? v?eﬁ:epleﬂlg\@é %re dried
emttrhuaat sslgmw REO’CES}SQﬁIehorTSBa:BGZH@ﬂd:SCGIp.a) rsettabt 010°C, for

abo rp roduci ng wet pellets. The
% pél 8?55 g?’rréo‘ﬁ\lﬁ E’ﬁggﬁg%PHH- 200 (a tray oven;
Tgbal E&ﬂe@ é)omqsn conehcat infXiEed f:hénﬁ)nte(le% bRt ®l t(@echnoline
Qbt a on tact frared
el o nbn ROt ip S ot AR RECRe PEOLHEE iam dPaskiFed after
Qfett—lkﬁekaﬁ@@,e%r@r @HY CterptatiBas Us £t hf Wet-kneaded product was

measured after each extrusion. The results are shown in the

following table.

[Table 19] ,
Wet-Kneaded Product Measured Temperature

After Wet-Kneading 22.9°C
After 1°% Extrusion 28.1°C
After 2™ Extrusion 29.1°C
After 3™ Extrusion 31.5°C
Temperature Difference Before and o
After 1°% Extrusion 45.2°C

These results show that mixing trehalose dihydrate can
impart moderate plasticity to a wet-kneaded product containing a
large amount of methacrylic acid copolymer S.

Comparative Example 4

The amorphous tolvaptan (90 g; tolvaptan amount: 60 g)

prepared in Reference Example 1, 15 g of Wyndale Lactose 200M

(lactose monohydrate; The Lactose Company of New Zealand Limited),
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wet - kneadi ng, and the tenperature of the wet-kneaded
product was neasured after each extrusion. The results

waazoed/ediorn in the followi ng table. [Table 18] PUmeRe008/067996

results show that m xing | actifpol nonohydrate can
i npart noderate plasticity to a wet-kneaded product
FUNgabhi p@dBadial ge0antwethael yhed hady tbpoaghelr S; Degussa AG),
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ndy ahl Kdsei

éag[%%s %EE’I%{TBHB%)OJQ (Frypbphiidie CRLRAtRFRNAS

r@h@fﬁﬂhglé Gok )9 weke Tr&hah@sea RsdddeRakagsr mm%@t ‘i—‘a mixing
Hayashi bar a ochen1ca| Laboratories, Inc.),

30
EF@nEgatoxs @Baﬁi‘efsﬁa’é‘? yiq-c &Efd) coBbeynea0 § OfDég‘t’Jé‘é’ca HPC-L
aieouéngoﬂtpclg)n()f h?@?&)&%zp ﬁ/?@é‘rll(ﬁlr&é%t alik bP$h soda co. A Ltd.)

l'ul ose; Asahi Kasel cal sCorp.) were fed into
a@eiedw Kneadeh DNSKELGO Watem wene asidedubat bxndeekai@éutlons and

FRnSRanq Ltk huoThE0D S0l MO RERL SQUE O can ty

Lfled. )naochDbME greh PeHLIf i(ed ewnnudemeréuaﬂcﬂﬂhdai Co., Ltd.)

d d 130 d
Soiaten it & o g RRh RS e Theona ot tn 6 T and
Be bbefamrexiatident :FZJ46° Patitatusion, was d:e)peeqedppmsj times at a

with a do ed di e having ore size of 0.6

BT 12 20, Spt, hieysr aobhd Hhisd) SRt Wi ropant aippped
tecagsé i A fe A0SEr @Y% SPR6de@fort@hep DGt Dl piraiute tungent
nogdl e- | i ke extrudates apout 2 to 3_cmin |ength.

VeitHE af NetmOtPE eFhaRaefo 61gRl S0t zer; Fuji Pauda

Co., LudihgCAURPRGnthED hiGheed- idsidmicateIRM 0i @Bchnoline
pitches are carved at intervals of 3 mm the

&kdr hdaths WIP@rBF%%S%fe&hﬁo@%ﬁ@eé’éﬁﬁ'éc‘étwaa‘s meeauremh after
%@eQangdﬁpj)UtanaOQQe r Qi eRh PEHC | JT YRt w@@lir%a%ed-rgﬁoduct was

lets"were dried with an SPHH- 200 (a tray oven;
maaurﬁéw‘cte@olep.cyl extrumionooGhe fresubts @re KbOws im the

%@E?bﬂl Il ets. Using a non-contact infrared

her none I'R-101 (Technoline Ltd. ), the tenperature
dﬂabhe k@baded product was neasured after

Wet-Kneaded Product Measured Temperature

After Wet-Kneading 23.6°C
After 1°® Extrusion 42.6°C
After 2™ Extrusion 49.2°C
After 3™ Extrusion 56.5°C (Suspended)
Temperature Difference Before and o
After 1°° Extrusion A 15.0°C

These results show that mixing lactose monohydrate fails to
impart moderate plasticity to a wet-kneaded product containing a
large amount of methacrylic acid copolymer S.

Example 17

The amorphous tolvaptan (180 g; tolvaptan amount: 120 g)
prepared in Reference Example 1, 25.8 g of Sunmalt-S (ﬁaltose
monohydrate; Sanwa Cornstarch Co., Ltd.), 54 g of Eudragit 5100
(methacrylic acid copolymer S; Degussa AG), and 18 g of Ceolus
PH-301 (crystalline cellulose; Asahi Kasei Chemicals Corp.) were

fed into a Speed Kneader NSK-150 (a mixing granulator; Okada
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wet - kneadi ng, and the tenperature of the wet-kneaded
product was neasured after each extrusion. The results

war@oshoen in the following table. [Table 19] HtE$®008/067996

results show that mxing trehalfise di hydrate can
i npart noderate plasticity to a wet-kneaded product

GAkal 8bNY 1§tci ar.gerrmued §fofmd RAGRYhPE-12Glleous solution
copol ymer .. Conparative gl e 4 The_ anorphous

t@y@asﬁaﬁrwolcgﬂlu@@?%&l@ﬁoa Cogp §tg- bradwatéddiof

frereBgew A Rt e ladddd o3 Bin&yf‘dﬁl%t&@ﬁé% 4¥0@Mneaded for
| act ose rmnohédrate The Lact ose Conpany of New

288 sagondsy t 8% hwd@dopr@mtagﬂats sramaldet Hadr e a Dome
| 10 f
Sﬁ_aglo%@pﬂiy(% trucE@J_g“ QIZO ﬂt&’ Ch%%% gg?d with a

(crystalTine cellu os ahl Kaserl
Come-yhapeed disd haming & S@gedSm@aIferO &%1@1@1 (aal npgrhtg:e

9 %O}Bl 0{2 Lkada, Sel 'igpoé?as (#%%al:éd-rgl a2

1:| F screw speed
agueols SOT Ut On roxypropylcellu ose

prpOnrﬁodta) (in:o,dul:ede)naam@odIeSlgca)fexpuudét@d ahatier2 to 4 cm
e bi nd sol ution t eaded for

S I RREEE T PR Sl Pt Rl o AT SRR e 1t FHY Pandal

Rone Gran) Kedilppednwent raUdEbssﬁuatlchP@l]ld’aé Lo .whikhdp)tches are

ui pped wth a orresaeddlehawn ore size of
X %dlrafr?ra{ai (57 o By | Ehe e a teat e AN paeagsed for 30

seReatsdat ﬂdtﬁ@&oﬁtspﬂae‘dcbﬂ\ém,ﬁ:eqom) J W¥oducing wet
however, the third extrusion was sto glh because a
(ot

PSrdets oadhRayet RISEFSoNeFh e I FEHELEP@nta tray
%@Jeﬂe ?gbéf%ér?&:o&ogg‘t n%%q §t9rm E' Cf@f:'Z’ oH% Ngo %obtain matrix

non- cont act frare hernmonet er [R-101 (Technoline
pedletst h&heenperit medlets ity véaved t sdgéeewas 600 to 1000
ﬁasured after wet-kneadi ng, and the tenperature of

€ wet - kneaded product was neasured after each
éxt Masperemetiie ofeBattis-ler §igdoNrstinibukot ol | owi ng

Itgglt gseTﬁ'errgE ﬁtizdéi]e yﬂ?ée?f et%lél R§t§f}9%etl|1@'i:sm(§k5&9c 5 g) was
ydrate fails to

measured with a Robot Shifter RPS-95 (Seishin Enterprise Co.,

Ltd.) based on the particle size-measuring method (dry-sieving

method) defined in General Tests in the Japanese Pharmacopoeia.

The average particle size of the matrix pellets was 770 pm.

2. Measurement of Decomposion

The matrix pellets (140.4 g) obtained in Example 17 were
mixed well with 0.6 g of light anhydrous silicic acid (Adsolider-
101; Y.K.F Inc.). The mixture was then filled in a size No. 3
hypromellose capsule (QUALI-V capsule; Qualicaps Co., Ltd.) in an
amount equivalent to 60 mg of tolvaptan. The matrix pellets-
containing capsules were placed in a plastic container and stored
at 60°C for two weeks.

The matrix pellets as mentioned above was pulverized in a
mortar and the amount equivalent to 30 mg of tolvaptan was taken
out. Then, methanol was added thereto, and ultrasonic waves were
applied to completely destroy the pellets. Methanol was further

added thereto, and the mixture was filtered through a membrane
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i npart noderate plasticity to a wet-kneaded product
containing a | arge anount of nethacrylic acid

weapabsioer S . Exanpl e 17 The anor phous t ol vapt@amreddd®de7996

g ; tolvaptan anmount: 120 g )-gg-epared in Reference
Exanple 1 , 25.8 g of Sunmalt-S (maltose nonohydr at e;
%ﬂ%rG@imtaalp@lﬁeC@lze ldfd apoub40 & Qin. ElHeaglebuBt {Xg filtrate

SPRcaBr blebiicagn Ee e K bt Do BoosR iR el
Gh@&in@ﬁb@ra@ﬂfyp Fhivedezd €@drpni ovithiSpeedaKneatiait Walke 1&th of

m xi ng_granul ator; CkadaSei ko Cq., Ltd.). Then, 60
Séf ng W%Q/% quél@ éaggF%Jr%le, water, and phosphoric

- Goydr Qﬁwmﬂyﬁr@ekéw&ﬁ 5bopeery 5048 ofOratd-tdt ko€ Lhi, to

g of purified water were added as binder solutions and
Wweecknéawr ddhe pre1®ncs edordser i |desameas prisduerodagt, which

gl a?eeékye ed »cﬁgod@c@@&ﬁaﬁ o%duﬁt(ﬂno}r?%cté’ w;%rcer The

Fuj 1 Paud ui ppe s di e
I@@mpﬁgtzaaq@m ofi e slec@mBorit ol raedaperd uias rcatlp@l@tfed by

£ . .
HReogtol USRI GRERRS ik LIy 2R BEEY o e
dgecotp@sitoich pmpduct endgohthelsperk ardhar afrerdlzapt@d) 400

(a sph roni zer

P
P oeb BRBRLAS end] LordbifitacBn ok thid RALHBRSL 10 Brfluct 2
ib@lfer:uadmzd oafftarrmtoxtm,exheudatmtwetemr@ﬁ:eﬂ@edetoxnposltlon
30 0 at a_.rotat f about, 1000 r .
PEoARErTE Yk 050l f cedlaRRTE o e BBy E i RO 3%, after
%@lﬁg%’c@é&i G2 EORY fBYeRio MS Espge ©etPaledaihatt the
hours to qQbtain matrix pellets. e

ﬁ’éPP‘PSEth%'I Ioeft SeGRPROStd PRIPFIIULTS Z’éso?u@?@ﬁsﬁgmoo nm

3.1pisdbnnulcpneast of Particle Size Distribution The
particle size of the matrix pellets (about 5

measur B810W 1% H SREbBEL®hitesér srpm P c§épsh%sco) Corp.), the

ERLELREISE o@otol#éﬂzan) Rassdu Ol e cRafhd Gk rix pellet-
si ze-neasuring nethod (dry-sieving nethod) defined in

centpininesapsphe tas Pepanesed PfHargaesgert Withethe second
%\éﬁﬁé& oP A Bl 8sS1AA R tEBE Bid ipsdBeL! &lhotdS of "bhe

Japanese Pharmacopoeia. Polysorbate 80 was added to a diluted
McIlvaine buffer of pH 7.4 for a concentration of 1 w/v%. This
solution (900 ml) was used as a dissolution test solution. The
rotation speed of the paddle was 50 rpm, and two wavelengths of
268 nm and 350 nm were used as measured wavelengths.
The following table indicates the dissolution rate, and the

difference in the dissolution rate before and after storage at
60°C for two weeks (the “A Dissolution Rate” is calculated by

subtracting the value after 60°C/two-week storage from the value
immediately after production).
[Table 21]

, o 5 , ,
Sampling Time Immediately after | After 60°C/2 ADissolution

Production Week Storage Rate
0.5 Hour 20.9% 20.4% 0.5%
1 Hour 58.4% 58.6% -0.2%

2 Hours 88.3% 92.6% -4.3%
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2 . Measurenent of Deconposion The matrix pellets
(140.4 g ) obtained in Exanple 17 were m xed well wth

w@29@5mb2 | i ght anhydrous silicic acid (Adsol iger/ar2088Lic7996

Y .K.FInc.). The mxture wasgthen filled in a size
No. 3 hypronel | ose capsul e (QUALI-V capsul e; Qualicaps

Co., LtTdbllel P1ashadDUnht egherealyast 11tx 160 cﬁgn@é in the
t ol vaptan. The natri x Y%fl | et scont ai ni ngacaps es were

PLEERAUF Homy 1RTEs OF ctebtrRiPRef Tah d-Ist BREEL %P ~fgptaining

Q:‘é?s\ﬁ@@kébtérﬂ%d'f&hﬂj%axﬂﬁ_'el el SimfediRRbl QNEf SO PHRAWBEion and
ulverized in a nortar and the anount equivalent to 30

P
Ftetr £81G/apranealasstioaren. odt. sirpiesh thast khRostakislity of the

%@‘i@g %P@ﬁﬂa&loﬁngf Uhd %ﬁ%@éﬁt V%t‘i@ﬁelélﬂpléa%q t Qxcellent.
conpletely destroy the pellets. Mthanol was furthe

fodpdrahbyetixanpdd Phe ni xt ure was filtered through a
menbr anetf.i h f 5 T
Fesul {1ng PRPRAE BIPERE (45 & Atpsdn aiPlne: 38 o
Prephrepebd Rafgaedce rﬁmn@tlegl apthy g Siii Rearlitedr pOC) (D-

| . n g 5
\éﬂﬁégé@?gngf% e%'{E‘E § % %‘%, Eudxgagplﬁ ‘élﬁg‘r Ii"fg&a%cg%&é acid
voboirgmeat$ ;0 Dalguse8/ADQ/ ;h)udf l(mvg rceft eeoiuabEHft3OJL ntryst@lline

check. for e. presenc ai n deconposj t.i on _
SRRk SE Akt BERer Gl e acHREPLr] dRts a M-I
praddciodel Highesnedt efixefheraaficenir: aNaoh Mdchtihery Co.,
decopposi ti onflﬁroduc A was cal cul at ed by the

are
pEAcent d§ePmetRod T AEXFAES ol WeR IPher Ppleitk Ofr dal bfm%71 He w/v® HPC-
@eaqw@@:k tédlﬁhtﬁbﬁd USfdrdxyBrépel Raaki1asep Wipddl Eaa& am. ,

Exam ni n t e concentration of the deconpositio

BBalicEN et/ FrePahroriage &9 cﬁ%’@@ust ﬁ%lle%wsbrfppéwwate 80
QM heN@i@C@imm&g) Ric2dugtiqed Vé%SanQér/O émq'oageéﬂd wet-

af ter production 0.02% after bei stored at 600C
koradep frieldd. sTRPRAS eV ERG dthepHge P lmto@aét gerdylly fed

%‘EB”QOI?cBrﬁé gﬂr 9@1-'191 S(ASx SHRINES 691 Bauadd 80! Ui&cﬁ”}

I ssol uti on t est syste DT 610 (Jasc
€quppped tVWé‘-Ye‘aadgla@Tshap@ﬁ doe ptiag di Boed uatw@nOfr@mﬁ mm and

taﬂeaB@{EL@lf% F]:Paltli@t Sfmiza.iGr%i.n%xtrusion was repeated three times at

a screw speed of 40 rpm to produce fine noodle-like extrudates
about 2 to 4 cm in length. Using a Marumerizer QJ-400 (a
spheronizer; Fuji Paudal Co., Ltd.) equipped with a cross-hatch
plate in which pitches are carved at intervals of 3 mm, the
extrudates were processed for 60 seconds at a rotation speed of
about 1000 rpm, producing wet pellets. The wet pellets were dried
with an SPHH-200 (a tray oven; Tabai Espec Corp.) set at 70°C, for
2 hours to obtain matrix pelleté. The matrix pellets were sieved
to a size of 355 to 850 pm.

The particle size distribution was measured in the same
manner as in Example 17, and the average particle size of the
matrix pellets was 690 pm.

After measurement and the dissolution test of the
decomposition product A were carried out on the matrix pellets

immediately after production, the matrix pellets were placed in a
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capsul e was perforned in accordance with the second
nmet hod of the dissolution test (the paddl e nethod) of

w0 hwedsipanese Phar macopoei a. Pol ysorbate 80 wascuses/067996

to a diluted Mcllvaine buffer_g§_pH 7.4 for a

concentration of 1 wWv% This solution (900 m) was

u_ﬂacisa81ﬁtﬂjlﬁt5@buthbﬂﬂeﬁ @sid saebuéd for She y@ézataitomoom
eed of the paddle vva and wo, wavel en % of
SosshsTae sl T30 0 cA3sal S vhertngt Hae

ﬁbbpwdag prefhet | MdicGat esrihed GueSehuthdde Rl @ets after
and the difference in the dissolution rate before and

dreleg stored)dost OBBOEF oAt RBOMSHRSCRRBID DIBgNRftignpellets

%"Ttt%r bie ol Hulsabedy epyats%t)fna@érhﬁ&atttﬂ&evﬁéf@ AleH again in a
60C/ t wo- week storage fromthe value imediately after

wledscaiomght cPabhined |afabferPiessowsethat GH6r fomdsio weeks.
I'I'htehI Qﬂgm%eh@ cta{ﬂcﬁ &ié%ﬁ%%i@&&ﬁ%sef of hVea@eégrnP%Sition

fromthe matri x et -containi ng capsul € obtai ne
Bradpte Amamdrai@d youdrf oar the oc&tatmopehmsafatféer two -week

C/ t wo- week st o e. It sho t hat stabi]it
HETEE: 3 RS ar AREoHett i cae Hesanerertich Broduct 2
@daear:brydmm lianthe Comeamahnege & ampEgabpldel Janorphous
tal vaptan (45 : _tol vapt an amount : repared in
BrspiEiottan ued iR G R IR AtS P01 dulad mRReE!
J2xeBDit Ddri I@@quette) , 30 g of Eudragit Sl QO
(methacrylic acid copolymer S ; Degussa_AQG and, 10
of  CooPTAnBre SIPSCAFGLPa| 16%e SYSFFNI Jeal OaddcRioap- T the
ERarused sn G Ro) vt éh @& sbDt©ich MYloml Ehé Na{t&ﬁzbg@nets was
H gh Shear, M xer G anul ator; Nara Machi ne

Pegfprmegi i aggogdrceiwiihr Ehe \raqaRd F‘S‘E]P%g &t the)digsolution
Acew/tV“(gwgls&qeeﬁ&@l&dal Wi eﬂe(mﬁgppﬁwaoehgse

I ppon So

and v% Xsor bate 80
FQIuBeEOEH *O @ﬁS(W%FL&Obat G B R TR butter of pH 7.0
ngpQréé QQQ%QW§%°b' 85 §Qiﬁ%1dﬂq 980%n1) was used as

wet knea seconds The kneaded uct vvas
garaldaabllycxfoed tentoscalm GTe Dgtatlcerarsp@;eﬁr gfefhe paddle was

I:1ld)j0i ha Iﬁ‘,Udaq'ld (EQJD’ wé\trgle)ngths of 268 nm and 350 nm were used as
measured wavelengths.

Table 22 shows the measurement result of the decomposition
product A.
[Table 22]

Amount of Produced

Sample Decomposition Product A

Immediately after Production 0.01%

After l-year Storage 0.13%
at Room Temperature TR

After 2-week Storage at 60°C 0.48%

Table 23 shows the dissolution test result. In the table,
the “A Dissolution Rate” is calculated by subtracting the

dissolution rate after two-week storage at 60°C from the

dissolution rate after one-year storage at room temperature.
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equi pped with a done-shaped die having a pore size of
0.6 mm and an aperture ratio of 22.6% Extrusion was

WO Bpgaiezk t hree tinmes at a screw speed of 40 rpIm/JIR2008/067996

produce fine noodle-like extrugates about 2 to 4 cmin
l ength. Using a Marunerizer Q-400 (a spheronizer;

Fujdo1Bagdal Co., Ltd.) equi pped vvlth a cross- hatch
ﬂ—at—e—n—ﬁ—wlr ch

I bll IJI l. bIICD al IIl. CI VO.I D UI
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a tray oven: Tabai Espe (Iﬁ?PQa%%ﬂ at 700C 2

hors Hootrobt ai n5Amné%i x pel | et $6.2fhe mitri ¥4pak| et s; 22.0%

herke Houwevefl to A8s0%e of [355 810.850 mn . Fhe9particl e28.5%

$1 2eHeuss r [ buti 9B. Was neaqsur esh i1 the|sama7[m%mer as 25.0%

In Exa'm' g r&r’c‘hggge%l‘%e{sa%ﬁfm@é‘{ﬁé&' & %Eé\?%&[zé

mat ri x pe S wWas neasur enen

dipedgbatbatre t8831, blie tdnmwecoﬁmmduaed nemmpdsmmarproduct A
d { I di at ft

SPSRser P g Lottty s Plr AT ketrve, Bardeee

aihi ghtastont.ai eracandish prcm:hfn@r ongeyaalstarage®OM room
erature. Measurenent. and .t he d! ssol utjon test of

ttﬁg‘gaﬁ%%%s i POATYIYd Pt PROAITH CFPIMBaS tutCo T PHESE A

RelkhrehSedf told BekseL sl ionedhbRéd QR ayeatidh.  PR8ke results
tenperature. The matrix pellets after one-year storage

SeTPBERT 2 ehPeRht Hhe Tt XpPatrf aehitAined ol Cegparative
b8B! 5 GRIVAIBRAr I f l_ihsfeﬁfoﬁtlw 2daBl 1 HP 61 Qi ¥t ion

weeks. Then, neasurenent and di ssol ution test of
Wﬁéhd‘éé@ﬁposwl on product A vvere carried out on the
mabihbXePes | ets after two-week storage at 6Q0C . The
nmeasurenent of the decorrpositi on product A was

conductleg ppoxpieusatiel vaphaer (380 @ Bsedivpbean 7amopng: 120 g)

%géﬁgkg&' %§E -Eg%@gﬁétfd 251§|§30F0é&6Mgfyas (maltose

ssolutron ution test
s:psplandtﬁteé‘)l@a(iﬂasmrr@mpcm chhe Iéda) wat8 on off Eudragit S100

REYARLAMN {1 $304LULLQN Jl@s ! NG IR XePe! L&t 96"850f ceolus
PH-301 (crystalline cellulose; Asahi Kaseli Chemicals Corp.) were
fed into a Speed Kneader NSK-150 (a mixing granulator; Okada
Seiko Co., Ltd.). Then, 60 g of 5 w/v% HPC-L aqueous solution
(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 15 g of
purified water were added as binder solutions and wet-kneaded for
250 seconds. The kneaded product was gradually fed into a Dome
Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.8 mm and an aperture
ratio of 22.5%. Extrusion was repeated five times at a screw
speed of 60 rpm to produce fine noodle-like extrudates about 2 to
3 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
Paudal Co., Ltd.) equipped with a cross-hatch plate in which
pitches are carved at intervals of 3 mm, the extrudates were
processed for 50 seconds at a rotation speed of about 1000 rpm,

producing wet pellets. The wet pellets were dried with an SPHH-
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performed in accordance with the second nethod of the
di ssolution test (the paddl e nethod) of the Japanese

webawpswepoei a. Pol ysorbate 80 was added to a eldt/m2068/067996

Mcl | vai ne buffer of pH 7.0 fors®@ concentration of 1
W v% This solution (900 m) was used as a di ssol ution

tlmt (a0t iy aﬁizen_l,:h&’abgli aEsjp@E S@f@@.g)ﬁg;‘ett he 3@1?’32! €oWad hours to
I and _t wav, engt hs nm an run .

e Bobe Rty ePsndedl g, YoHD) S gy T Of 600

RASUbENRAL TRS Uty QeltiBes degRasyt i o B @FuabtWacrylic acid

[ Tabl e 22] Table Z3 shows the dissolution test result.

IGPPPR¥TEEY e, the D Dissolution Rate" is cal cul ated by

$shtpasticng the dissolution rate after two-week

storage at 600C fromthe dissolution rate after

one- yedhesaBpERfoUR trdvaptahdBat ar etqivaptan2anowen 120 g)
i3 ijedqa I clezey, -

EaSP Yo ot ey e RIS L7 P B agimmalt-s (maltose

teooohpdsa td orPapredternytanedr éased-tdenar Raby yof Whidragit S100

t ' [ r ease ' i f,l-can .

S cTpSaPlf A BhE ARSI S MaFA ML 18 B of ceolus

thile 3o (et y sifaldd oducel Wesenpbsattii Maspiodueticdls Corp.) were

increased nd di,ssol uti d r.etardation. . Thes

288 PSS b el KRERuet WRR T B e o & B B A bRS Sk

iSeikonpaur atlitve ) Exaifdng 50weraf Bewdvk alibG-1i mkgeebes solution

stahility of .dissolution with ti . Ex e 18 The

TS ot R e At a0 Eobh S b "R o 800 405
epaied watdreterens@ddkagpbender sd3uBignofarlimettkné&aded for

gﬁaltose nonohydr at e; . Sanwa_  Cornstarch_Ca.., Ltd.

: ,, 18
o8t seeRRdyi t TRF dANEChBES PG Wasi a-3dpdilymEpdsinto a Dome
B2aHSSE@-¥YO) (an @RErdde GhujCephitfalPdod301rf{sery Halibb8g with a
cel lul ose; Asahi Kasei Chemcals Corp.) were fed into
sonpeepngr sier hRwikod 50 Peaenfidh @igPafurmatdd ankapgrture

ratio of 22.5%. Extrusion was repeated six times at a screw speed
of 60 rpm to produce fine noodle-like extrudates about 10 cm in
length. Using a Marumerizer QJ-400 (a spheronizer; Fuji Paudal
Co., Ltd.) equipped with a cross-hatch plate in which pitches are
carved at intervals of 3 mm, the extrudates were processed for 25
seconds at a rotation speed of about 1000 rpm, producing wet
pellets. The wet pellets were dried with an SPHH-200 (a tray
oven; Tabai Espec Corp.) set at 70°C, for 2 hours to obtain dry
pellets. The dry pellets were sieved to a size of 600 to 1000 pm.
The dry pellets contain 11.7 wt.% of methacrylic acid copolymer S.
Example 20

The amorphous tolvaptan (180 g; tolvaptan amount: 120 g)
prepared in Reference Example 1, 25.8 g of Sunmalt-S (maltose
monohydrate; Sanwa Cornstarch Co., Ltd.), 54 g of Eudragit S100
(methacrylic acid copolymer S; Degussa AG), and 18 g of Ceolus
PH-301 (crystalline cellulose; Asahi Kasei Chemicals Corp.) were
fed into a Speed Kneader NSK-150 (a mixing granulator; Okada
Seiko Co., Ltd.). Then, 60 g of 5 w/v% HPC-L aqueous solution
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Sei ko Co., Ltd.). Then, 60 g of 5 w v% HPC-L aqueous
sol ution (hydroxypropyl cellul ose; N ppon Soda Co.,

wo.tiepsamd 15 g of purified water were added aschimo®067996
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oreed 2hm akOWrodROO #iB nBHAUEC] G Vet rgite SbolPe3 to 5 cm
wet pellets were dried with an SPHH200 (a tray oven;
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p r I |
{85 PEA SouTpeei ey i hcia s Bt Lo, gy plones e

eeradr §t i inteevale opoldymay the estawplaged velige processed for 30

aarpiou to' ?8’&?&1 (s]p%%dgo]f £§Ad@§@%g g&g,f rfotsrod&g%u? g)et

prepare erence unna
Pedllebse tYhaoWUmléetSamuee Coriest withh a@o SPHE+20Q , (a3@ray

RuBhsoHehds Forsh g SRt hbl (REPHEanE PELSE: 0 1 dhrain dry

@elluut@se'rhésahy piéas.etsGh@m edlevefotP.9 siReeof €600 Mo01000 pm.

er XL n ul a
EoeR AT R PO PORERR o 8o W b 95 HePactislle SRR Siopotimer 5.
S:@inphrm\(dﬁmémpy@rwpyl cel l ul ose; N ppon Soda Co.
Ltd.) a purified wat wer e added as bi nder
Sol uti HE amtbeenSihalinit Aok Shed CalsREEan TG AR
@&@éaﬁédvﬁﬁ ReFadeatd )Exfaﬁ‘@lé nto m @oqeOa@nmla@thb (@l tose

extruder Fuj i Paudal ., Ltd.) %g| pped. W t
dehet ¥‘F\€ﬂ&f (;sfla@wﬁaQF?rﬁ’&térEBr%om Z&dod r cand B gnafaq:polus PH-

@I@Q”(Hf)‘fstfa%tl'lﬁeofselzl%l%% EXE WS 19 MABhERRRAKEEBOBHX) were fed.
tinmes a screw speed

into a Speed Kneader NSK-150 (a mixing granulator; Okada Seiko
Co., Ltd.). Then, 30 g of 5 w/v% HPC-L aqueous solution
(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 6 g of
purified water were added as binder solutions and wet-kneaded for
210 seconds. The kneaded product was gradually fed into a Dome
Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.8 mm and an aperture
ratio of 22.5%. Extrusion was repeated five times at a screw
speed of 60 rpm to produce fine noodle-like extrudates about 1 to
2 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
Paudal Co., Ltd.) equipped with a cross-hatch plate in which
pitches are carved at intervals of 3 mm, the extrudates were
processed for 60 seconds at a rotation speed of about 1000 rpm,

producing wet pellets. The wet pellets were dried with an SPHH-
200 (a tray oven; Tabai Espec Corp.) set at 70°C, for 2 hours to
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Tabai

Espec Corp

set at 700C.

for

rocessed for 30 seconds at a rotation
The

[Table 24]
Sampling Comparative Example 18 Example 19 Example 20
Time Example 6
0.5 Hour 6.5% 6.1% 6.8% 6.9%
1 Hour 11.8% 10.8% 11.9% 11.6%
2 Hours 19.3% 17.3% 19.8% 18.7%

Under an acid condition of pH 1.2, there was no difference

in the dissolution of the drug from the pellets, and any

difference in the content ratio of the methacrylic acid polymer

was not recognized.

Table 25 shows the dissolution test results for Test

Solution 2.

three tests.

The value in the table indicates the average value of
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The dry pellets contain 19.2 wt. % of nethacrylic acid
copolynmer S . Conparative Exanple 6 The anor phous

wo mloyanbzn (90 g ; tolvaptan anount: 60 g ) prEpEEIrR008/067996

Ref erence Exanple 1 , 12.9 g ©33Sunnmalt-S (naltose
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cross-hatch pl ate in which pitches are carved_at
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were used. Test Sol ut| orl ](an extrurHe of _spojutio

WRACAnES | Y B FEaB PG r? rafl ' Bo., ntd.)

equipped with a dome-shaped die having a pore size of 0.6 mm and
an aperture ratio of 22.6%. Extrusion was repeated three times at
a screw speed of 40 rpm to produce fine noodle-like extrudates
about 2 to 3 cm in length. Using a Marumerizer QJ-400 (a
spheronizer; Fuji Paudal Co., Ltd.) equipped with a cross-hatch
plate.in which pitches are carved at intervals of 3 mm, the
extrudates were processed for 10 seconds at a rotation speed of
about 1000 rpm, producing wet pellets. The wet pellets were dried
with an SPHH-200 (a tray oven; Tabai Espec Corp.) set at 70°C, for
2 hours to obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline
Ltd.), the temperature of the kneaded product was measured after
wet~-kneading, and the temperature of the wet-kneaded product was
measured after each extrusion. The results are‘shown in the

following table.
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was added to a first solution (pH 1.2) as the
di ssolution test solution of the Japanese

woPhas/omonpoei a 15th edition, for a concentr at irmm/wook/o67996
W v% Test Solution 2 : 900 m-%%-solution in which
pol ysorbate 80 was added to a diluted Ml I vaine buffer
[FHiaP2e4%%] for a concentration of 1 w v% The rotation

speed of thetpaddldeds prodaith sol uti ons wassh@eldpremmirdture

%‘A @@Vﬁé@%ifeﬁéu% 268 nm and 350 rui vere use§4a§oct he
AEESF

tt cwavetengths—Tablre—24—stowsthe—dirssot on
e ||L %tl? %ﬁlpct Solution 1 The nuneri cl z ég ue

i Aftae %’abE?étlTWle@at es the average val ue of thRadel’C
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PA|
1T U Ul LT netiract yritv act u pur yiicel wWas IIUl.

FESBBAPz24. Table 25 shows the dissol ution test

resul t $698d eﬁice%?zllggli)@ylzlc athg, vRb 1§y, WakgePﬁﬁeblC%emlcal
i ndi cates the averiae val'ue of three test s@[ Tabl e

IImduserpesr ddidons Whed ofmbarbetyd ilE-dci(dapolymer gliﬁ)éﬁilé Fine
‘i':'h%ﬁ&l:é{fﬁ cdli Si‘EE §1ofy Qgcégl ﬁﬁ@fﬁ%@%ﬁ@b%?g &é‘}sh\@'é‘hacryllc

anount t her edf owever nmpar at1ve Exa
taled degapol weate LA sBeduasa0AGH en@l@tﬁ(‘%ﬂ gsof nC¢¢ﬂ315aé’Hd301

et aPhinec T oty BB, Rafet Stenkt e rare
Ninklea S@e&ﬁ(ﬂmeaﬂealﬁSK&lSO KadmjxlngSgganﬁléiﬂh’a@kada Seiko
560 okl B8obn 205 PR St AT HRE Lot DRo ORI
an@eltroﬁj;rpmpqa]cslmlcpsé \Nappoﬁesbdentam a Bpesd dfaeaderof
gﬁﬁi%led égggr wege added as binder solutions and wet-kneaded for
130 seconds. The kneaded product was gradually fed into a Dome
Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.6 mm and an aperture
ratio of 19.3%. Extrusion was repeated three times at a screw
speed of 40 rpm to produce fine noodle-like extrudates about 2 to
3 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
Paudal Co., Ltd.) equipped with a cross-hatch plate in which
pitches are carved at intervals of 3 mm, the extrudates were
processed for 30 seconds at a rotation speed of about 1000 rpm,
producing wet pellets. The wet pellets were dried with an SPHH-
200 (a tray oven; Tabai Espec Corp.) set at 70°C, for 2 hours to
obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline
Ltd.), the temperature of the kneaded product was measured after
wet-kneading, and the temperature of the wet-kneaded product was
measured after each extrusion. The results are shown in the

following table.
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granul ator; Ckada Sei ko Co., Ltd.). Then, 40 g of 5

w v% HPC- L aqueous sol ution (hydroxypropyl cel |l ul ose;
wogoposioBoda Co., Ltd.) and 9.5 g of purified met/a008/067996

wer e added as bi nder sol utionss&nd wet - kneaded for 150

seconds. The kneaded product was gradually fed into a

Odmdler 4l DG LI (an extruder; Fuji Paudal Co., Ltd.)
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Beahn| kaopt 203 et T s uFe i Taeb s Sty Kneqgep NSK-
Reoe (Sheit o) glrﬁEJUBét[d@SOkbﬁQ SeikbOcCa. prtc&LC)t i t'mhed,Czlo g of 5
(I actitol; N kken Fine Chemcals Co.

td. ),
FdPaldPe TLMEQBS(%WMMEY%%@&@PM%W EEPPOH Soda
Begussed AGand ang K(_;Ooﬂ i 1 €864 Usa tRIE 382e (£daed alsl bDEder
a

cel [ul ose; Asabhi sei Chemcals Corp.) were fed into

gospbenKANg @Rt Noreadssl €8T ni 4 r’?@cﬁfléﬁul dher kner@rrh product
§§bk ré‘@uantg Geli lrms%ra D%ege&(n %@Aﬂﬂ%&’%ﬁﬁﬂ@%eumjl

sol ufion (hydroxypropyl cellul ose; N ppon Soda Co.,
Paydyl 6@l 9 Ifdet equipped with a dome-s aped die having a pore

size of 0.6 mm and an aperture ratio of 22.6%. Extrusion was
repeated three times at a screw speed of 40 rpm to produce fine
noodle-like extrudates about 4 to 5 cm in length. Using a
Marumerizer QJ-400 (a spheronizer; Fuji Paudal Co., Ltd.)
equipped with a cross-hatch plate in which pitches are carved at
intervals of 3 mm, the extrudates were processed for 30 seconds
at a rotation speed of about 1000 rpm, producing wet pellets. The
wet pellets were dried with an SPHH-200 (a tray oven; Tabai Espec
Corp.) set at 70°C, for 2 hours to obtain dry pellets.

Using a non-contact infrared thermometer IR-101 (Technoline
Ltd.), the temperature of the kneaded product was measured after .
wet-kneading, and the temperature of the wet-kneaded product was
measured after each extrusion. The results are shown in the

following table.
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seconds. kneaded product was gradually fed_into a
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eaHl PREY MddeeR ﬁﬁ@?dé_hmﬁdl%e HaMAbgegPH B ator; Okada

Seiko Co., Ltd.). Then, 60 g of 5 w/v% HPC-L aqueous solution

~ (hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 3 g of

purified water were added as binder solutions and wet-kneaded for

" 180 seconds. The kneaded product was gradually fed into a Dome

Gran DG-L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome-shaped die having a pore size of 0.8 mm and an aperture
ratio of 22.5%. Extrusion was repeated four times at a screw
speed of 60 rpm to produce fine noodle-like extrudates about 2 cm
in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji Paudal
Co., Ltd.) equipped with a cross-hatch plate in which pitches are
carved at intervals of 3 mm, the extrudates were processed for 60
seconds at a rotation speed of about 1000 rpm, producing wet
pellets. The wet pellets were dried with an SPHH-200 (a tray
oven; Tabai Espec Corp.) set at 70°C, for 4 hours. The dry
pellets were sieved to produce pellets with a size of 780 uym. The
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size of 0.6 nmand an aperture ratio of 22.6%
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Chemcals Corp.) were fed into a Speed Kneader
Gaani Rémigl gleanekbreder:Ofuda Buided Co-, Ltd.)) equhénsed aath a
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in length Using a Marumerizer QJ-400 (a spheronizer; Fuji Paudal
Co., Ltd.) equipped with a cross-hatch plate in which pitches are
carved at intervals of 3 mm, the extrudates were processed for 60
seconds at a rotation speed of about 1000 rpm, producing wet
pellets. The wet pellets were dried with an SPHH-200 (a tray
oven; Tabai Espec Corp.) set at 70°C, for 4 hours. The dry
pellets were sieved to produce pellets with a size of 780 pm. The
pellets (217 g) were mixed with 0.9 g of Adsolider-101 (silicon
dioxide; Y.K.F Inc.), and 147 mg of the resulting pellets were
filled in a size No. 3 hypromellose capsule. The capsule contains
60 mg of tolvaptan.

Dissolution Test Method

Using a dissolution test system NTR-6200A (Toyama Sangyo
Co., Ltd.), the evaluation of tolvaptan dissolution from the
capsules obtained in Examples 24, 25, and 26 was performed in

accordance with the second method of the dissolution test (the
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produce fine noodle-like extrudates about 2 cmin

Ipelnlgltlla mejshlcrc@ afVihendapanese PhaOtcopospher Ghez€p]lowing test
%’l Paﬁ'd% L Ltd ) equi pped with a cross-hatch

sI APEHPR ch pltches are carved at intervals of 3

nm the‘eext sotiat e :Wwe0@e nir efessedti@r i60whéechnstsl yvaébrbate 80

rotati eed of about OO r roducj t ,

YBF| BE950 THe HuSECRET | ST THERe B | Gd \WAEhERG GSRLubon test
(samtayn e rtheTaapan&qaemaﬁaa@o@oa%t 18th 788G ionf, OFof a
hours. The, dry g Z\t‘ﬁs were sieved to produce pellets
\ﬁopﬁeﬁtg?EJeorbfo The- - pellets (179 g ) were

m xed wbseupeé v&v%ﬁeﬁeapl ?qerzé§%ﬂsmb' C98 dippxi de; Y

K .F %1 fhe resulting pellets were
Fill edRpﬁa 1Qh f@eﬁé 0@ PRaserel Pds@mapsul e. The

capsul RurR8E alNs6P188; Gf=¢ ol vaptan. Exanple 26 The
anmor phous tol vaptan ?%8 ; tol vapt an amount: 120 g )

pr epar §dehlIF%fTéﬂ@nc@ Sxeinpﬁe 3, ,42%,88g 60, Sunehdl2t heurs
! ., Ltd.), 54
56l ynmer S
Degussﬁhé\G)J,m@n@eﬁedgf@f Wéobﬁstﬂ*awhn( toydisﬁdhvn:ewas
ce ulos fr/(x)salzL %;s Chemi cal s Corp.) werefedlnto
pee nea Hisk:"150 (a m xi ng granul at or; Ckada
Sel ko Co. Ltd ). Then, 60 g of 5 w v% HPC-L aqueous

utio ( dr axypr .Icelulos;Ni on da _Co.

TaBhe ool O B E R OB OF PoBPBYSR Py 20 pRURRS (T
soI ut | onsExampleed knehdeEfapple805 sechndsExafipdekA6ade
prizguct was7griackial | y| f ed4i b8 chws.Done| G afi. D& hits.(an
extruder; Fuj1 Paudal Co., Ltd.) equipped wth a
dome- shaped di e having a pore size of 0.8 nmand an
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tinmes s o] fi
nood| efﬁt‘ ﬁrec?eg(?guggﬁes about s&g{gltn%d E8gé‘§§e d7¥ect of the
pharmaceutical solid preparation of the present invention, an

oral administration test was conducted on healthy human subjects.
Eighteen healthy men and women (18-45 years old) were randomized
into an A group, a B group, and a C group of six people each. An
incomplete crossover trial of three groups and four stages was

carried out according to the following schedule.
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M Example 26,

, Administered
f OBfter Meal

[ once a Day

25,

and 26 (T 50) Oral

administered to every group in a fasting state twice a day.

Admi ni stration

Test

In the first stage, immediate-release tablets were

Two

tablets, together containing a total of 45 mg of tolvaptan (one

30 mg tablet and one 15 mg tablet), were administered orally in a

fasting state in the early morning; a 15 mg tablet was then

administered orally after 8 hours.

a fasting state.

were administered orally to every group in a fasting state.

ng.

The daily tolvaptan dosage was
In the second stage, the different capsules obtained in
Examples 24, 25, and 26 were administered orally to each group in

In the third stage, the capsules of Examples 24,

and 26, different from those administered in the second stage,

In

the fourth stage, the same capsules of Examples 24, 25, and 26 as

5
60
10
25,
15

after meals.

guidance from the U.S. FDA (Non-Patent Document 2).

those administered in the third stage were administered orally

The meals were high-fat foods arranged according to

The capsules

of Examples 24, 25, and 26 were administered orally within 30

minutes after each meal.

The numbers of cases in which the
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In order to confirmthe sustained-rel ease effect of
t he pharnmaceutical solid preparation of the present
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or al | yNon-patast iDogusént €:i GuiBenearior TRaGstE)y: FodbB-Effect
tabl et. was then admonni stered orally after 8 hours.
Pheatal 501 vaptar thadgsThate bnory St ete. Jefonhepertment

Yragealtheard HipagNMetARSH] eBoDtAINBPuG TMEhiEI8FRLESon, and
24, 25, and 26 were adm ni stered oralltho each grou

. Y
(GFR&SF aERF tfust ByeluationhanghRespadichgéCPENe Pgsstipes 2002.
of Exanples 24, 25, and 26, different fromthose
adm ni stered in the second stage, were adm ni stered
seappyat Ve FEarse olip I0hmg Takiethg IsmadbatgRetlgase Tablet)

fourth a S ARy AR ul 0 4, 3
and 26T§é3 %ﬁ? ys%gsadm ni st 21r<=§g§|2'r1g t(ﬁ;%tg%%té %%%%fe75 9)
pdepared eireRedeathse dixamplaehl sl85Tlgeoffebdatomer monohydrate, 50

i gh- f ar d accordi t uj fr
B B f s A0 oL A0, ok 0 e
Bxdmpéasirdd, a25]ubdicdze? badr gradniatiisgedegeor(@®ullyiplex MP-01;
ithipn 30 _mnutes, af ter. each, neal ., The nunber,s. of
SRR O BRLT ko et BB ] P iRgere
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i gansse )f eindl Py Yiaghe9dukfft@Glrate to obtain granules for

tablets. The granules were compressed with a rotary tableting

machine (12HUK-AWC; Kikusui Seisakusho Ltd.) at a tableting
pressure of 900 kg and a rotation speed of 40 rpm, into plane
tablets about 174 mg in weight and 8 mm in diameter containing 30
mg of tolvaptan.
Comparative Example 8: 15 mg Tablet (Immeidate-Release Tablet)
The amorphous tolvaptan (56.3 g; tolvaptan amount: 37.6 g)
prepared in Reference Example 1,, 256.3 g of lactose monohydrate,
50 g of corn starch, and 50 g of crystalline cellulose were mixed
and fed into a fluidized bed granulating dryer (Multiplex MP-01;
Powrex Corporation). Fluid bed granulation and drying were
carried out using 200 g of 5 w/v% hydroxypropylcellulose aqueous

solution with a hydroxypropoxyl-group content of 53 to 78 wt.$%,
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granu tion “and Were carrred o using 200

g of 5 m/v@bhydroxypropylcellulose aqueous solutlon
wi th a hydroxypropoxyl -group content of 53 to 78
wt. % and granul ated naterials were obtai ned. The
granul ated nmaterials were mxed with 22.5 g of LHII
(1 ow substituted hydroxypropyl cellulose) and 5 g of
magnesi um stearate to obtain granules for tablets .
The granul es were conpressed with a rotary tableting
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Fig. 4 shows diagrammatically the relationship between the

mean residence time

(MRT)

and the 50% dissolution time (Tsg)

of

Examples 24-26 (In Vitro-In Vivo Correlation).The level B

indicates well relationship between MRT and Ts, according to

guidance from the U.S. FDA (Non-Patent Document 3).

Non-Patent Document 3: Guidance for Industry Extended

Release Oral

Dosage Forms:

Development, Evaluation, and

Bpplication of In Vitro/In Vivo Correlations, U.S. Department of

Health and Human Services, Food and Drug Administration, and

Center for Drug Evaluation and Research (CDER),

Color Tone Changes in Long-Term Storage Samples

Test Procedures

The pellets of'Examples 13, 14,

September 1997.

15, and 16 were sealed in
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hand. There were no changes in the col or tone or
hardness of the granules in Exanples 13 to 16.

wO NoY)eSiRAL APPLI CABI LI TY The pharnaceuti cal smdw/802008/067996

preparation of the present invéhtion serves nmany uses
in the nedical field. Particularly, the solid
mcs;;y@fcanfl@me cwmgs andheteragsiingaargimsiorepreryeqsr oFi Bere- The
G EPL 01 AR bl i L0 JNRALCARIANEES WdHE I controlled.

pro uction urther, the preparation can overcone the
¢W@mbeﬁslmeqmmqﬂ mgnérWﬂmean@uaﬂhg thﬂkagtbefqmﬁ'anﬁhefter

Rl Ehar 8"‘X&dﬁ%lé A ﬁgréﬂ ssN% CONE pell%%s was checked by
prepa Pat i ut| y val ue “as ~an for a
fusidai ned-r el ease pharnaceutlcal solid

DTERE R T OT A shoar AR TG (VBB IBPFIEC At Hardness

ARSI ST, RIRELATIG () i RethgCTvt TON, Change
b

aaTT O AT T o | A4 uIIUl [%8 LIl

Exgmple 1A hEry Rl n” 1 o of fhm”lcNQ: anga, dr ¢ pdlo Change

Exgaple| WohbRCEhEOk MenpByerate ved Nt GhaRdenrle t hAle ghange

gxafplaatldr | Irchatesa Aihvgodte  of |wdieCheagperiat ur o Change

between 20 to 25C. 2 . The pharnaceutical solid
preparation according to claim1l , wherein the amunt
FhergewgiR dto shargest He WggspPLlar coms orsherdngss e the

F?;%hﬁl@ el lhinhasets aly Jgpart by weight of the

nmet hacrylic aC|d based enteric polyner. 3 . The
pharnaceutlcal sol i dINRUSHRIAL | ARPTACABIHITG to claim 1

2 ol 16 Par Ao TR O] BrebifaSHeflor LR e e

plmanenaa;emlts@alessmlanﬂ m@p&mth@nﬁ%ﬁb@@ddtﬁmgldo Bantigularly,
%ﬁe sbch":fI éf%%ﬁgéo %h@ﬁgﬁgl&gﬁﬁ g %1a%§3 zer %rovide
ar maceutt prépara I On accor OC
exbeﬂmgntrp&adhmuuty b dstaadiedeproducts durlng production.
Further, the preparation can overcome the problems resulting from
combining a plasticizer; the preparation is thus very useful.
Moreover, the preparation has high utility value as an oral

sustained-release pharmaceutical solid preparation.




6 . The pharmaceutical solid preparation according to
claim1l1l or 2 being prepared by a production nethod
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solid preparation accordi ng teoétaim3 , being
prepared by a production nethod including an extrusion
process.

CLAIMS

1. A matrix-type pharmaceutical solid preparation
comprising:

(a) a methacrylic acid-based enteric polymer; and

(b) a sugar and/or a sugar alcohol,
wherein 1 g of the sugar and/or the sugar alcohol (b) can be
dissolved in not more than 4 g of water at a certain point of

water temperature between 20 to 25°C.

2. The pharmaceutical solid preparation according to
claim 1, wherein the amount of the sugar and/or the sugar alcohol
is 0.1 to 10 parts by weight based on 1 part by weight of the

methacrylic acid-based enteric polymer.

3. The pharmaceutical solid preparation according to
claim 1 or 2, wherein the sugar and/or the sugar alcohol have a

melting point of 140°C or less.

4. The pharmaceutical solid preparation according to

claim 1 or 2, being free from a plasticizer.

3. The pharmaceutical solid preparation according to

claim 3, being free from a plasticizer.

6. The pharmaceutical solid preparation according to
claim 1 or 2, being prepared by a production method including an

extrusion process.

7. The pharmaceutical solid preparation according to
claim 3, being prepared by a production method including an

extrusion process.



