-1- DESCRI PTI ON MATRI X- TYPE PHARMACEUTI CAL SOLI D PREPARATI ON TECHNI CAL

FI ELD 5The present invention relates to a pharmaceutical solid preparation.
BACKGROUND OF THE | NVENTI ON There have been nany attenpts in the nedical
field to control drug release and mai ntai{-drug concentration in the 10

bl ood at an appropriate level for a long period of tine. In order to

mai ntai n drug concentration in the pzodriatTem appropriate level for a |l ong
period of tinme, it is necessary for naintaining_the absorption of drugs for

along tine to use tYRTHRaEE FEARMACERGEA SPLLD( Bk N el ease

techniques). 15 Oally adm nistered solid preparations are noved fromthe
upper part of the gastrointestinal tract Sthe st omach and upper snall
intestine) to the |ower part (the R EbPt estine and | arge
intestipe) as ti a ; w2Rabiy! i L.on: | | ess
in the Power par trr%gg ?gg%{ rg}{g}strofig)%’le!'sf{e|¥ar\1g S?t';d;glf %?%gﬁgﬁgén&%hdeﬁu%fggrﬁapart.
Ther ef or e, prepasatdnsi dered nost inportant to devel op a strategy by which
the drug can be conti nuousl ymﬁgm%@ft roi ntestinal tract,
in which the solid preparati time. 25Known

sust ai ned-r el easerdeaehhiafeelSedmahatoe atftempex aimpl the aeslishai fibelkd elcease

t echni que based on diffusjon control, j.e., nmenbrane-coated preparations in
whi ch cor e SEBTRIEY FFBAST OISR EFaBREREE AT Bo ORC R BT AGEOhrg S80St ed wit h
wat er - i gsolgil pel ¥AespHidpsiatatl eyl PEGPA AldrNpepliodusLd ireget her with

wat er- 30 insol uble pQI%/rr_ers waxes, etc.;. and th Iklée. However, with
these t echri%fifds EOsTRERCRHR J131% SOBCEREEAGIOR HE dPEgPdRRd s &8 as t he

rel ease progiassRYatbheeMUGdreleasayl pELidd Stefdigieentiti s theeds@wey for
gastrointestinal tract, to which the preparation reaches, several hours
after adnm maty@insny pbe absayptiont pE LU (P GnéeRbr BITDFQ SehENBI ood

is hard to fypl Ny t S thedkd-elAaseet echmh (i Adopts the
WO 2009105%95%%810 eéigf;i%\-y%-s g%gfgﬁaceu({i (?gl agproach desS?gned to

rel eas@5t heOmirlly edmihéstewed spdsdr prapastiils @rgemoyed gf rore fiher uppebat ed
preparat ong,. 1 Jghigh ég%l?fér%_g’gt'%srﬁg_hgis§r§§%e(m%bﬁn§n& | gmtsﬁglgrugs

are coated "W enteri wever, i S technique cont drug
rel ease wi tintfddtime)ahd tiesdeoweeypares (Bhéilowanamiadd pnoesture ands a

result, th roducti . process .of har eutical spr.eparati on becones
conpl i cat egl.éprge h e%wl{f%g %€ﬁ%?ﬂeh§%§,sgghs AT ned-r glléggegﬁa rlllqg
pr epar at i orsbsarrptinowhst bfterarlesy ddutbd lewery petthadr yhéc aci d- based

enterig¢ 10 polyners. The enteri.c .polyner, beconmes an_ins bl e substance at
2" oweROpH SRBEERERTREL P IR ENERE R LRGeS T B8 dif 66T ved,
and beconescanssiclewbliemsgbsimpma it aohdghelophh remgeegabytiteigH tale whi ch

the enteric_ pol ymer can be, di ssal ved. Theref or the enterjc . .
ol yrer - Cor Rt G B PPACHMNSIY FEROEaRY 161 i S TP AR TR TERSE AL he
upper gast riditgstinnahithaghe atl iidapirdpyrael astenditisdrog the tlvndesner

gastrointestinal tract. In other words, sensitive pH response of the
enteric pol%¥ enabl es the provision of sustained-rel ease preparations

with peecisely copidial Ise@tdiHgdr el easa +20hakH qaxaNPheLudat bt BrawrNts 1,

2, 3, and 4 disclose enteric polynmer-containing matrix preparations
obt ai ned by Mugtigdngd-salerse frsiyisicahased dPu gl HoHoRe OBy cdnfact i on

(tabl et compLessi@nlosFRUeNAlpa A ilRRUIN LRI 8 HaS & dbe8l BBAd Yor core
preparations Is generally considered to be dependent on the
tablets that contain drugs are coated with water-insoluble

polymer films; matrix preparations produced together with water-
30 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
35 drug concentration in the blood is hard to maintain.

Another known sustained-release technique adopts the



25 surface area of the pharnaceutical preparation, such matrix preparations
obt ai ned by tabl et conpression have a small surface area in contact with a
sol vent. For poorly soluble drugs with a slow dissolution rate, the snall
surface area of the pharmaceutical preparation induces deficiency in drug
rel ease. 30In contrast, Patent Docunment 5 discloses preparations obtained
by wet - knewdiznagy/oaloed xed powder containing nmethacrylic REEHIP208060%MEr S With
et hanol, followed by extrusion. This preparation is formed into

sust ai ned-rel ease pellets through wet-kneadi ng and extrusion. Such a
preparation %Mﬂa@é&i&&a%ﬁch%ﬁ@ﬂe@@@?&l@ds% £Rd ‘%frhgdiﬁ @ hé8Silower

mul tiple-unit type preparations) W™2009/051022PCTMP2008M67996 -3- can
have a | ar gef2siyrineestapah WREti & A 3 oSRIRFIF ceantedt BropssrFiRisolibl e drugs.
Furt her nor e, yiRcnC OkRATi88e Wd1lRask N BBtdost ¥ PéhL CBREL BingNSrtjdCiraas tabl ets
obt ai ned by tablet conmpression, nultiple-unit type preparations |ike

ion,  nul Y .
pellets are ﬁ?ﬂf@ﬁaﬁ”é‘}k&/ eBt%Pt"stéFé%ﬁ i ‘%W?Eeﬁastﬂ‘llﬁi?ﬁcé’élﬁﬂﬁ%lcopﬁé@ts. the
Therefores sgaly peléieSwean FieAlYL GndNh&ices whigitlesVar fiamcEodtiing! UQ
absorption. rat hﬁr than the t Ietﬁ. . Moreover, Non-Patent Docunent 1
di scl oses mAPTIFABIEmi £ 13 FESPHepdPSRORECERTHPFREF S0Pt netthacr yl i ¢ aci d
COPC)' ymelr S, pﬂa{hnael . éllilﬁ@:éﬂﬂ)ﬁép@.&hﬂifmb@bm chﬁ;lia:addlécﬂl.g, ]
pol yvi nyl pyrrolidgne, and triethyl citrate, as a sticizer. The
breparations are OBt BRGENEY RAOE! KRR AT R RECR (BF T8 I SPOF IR by
ext rusi on anslres xhewonihaat 4100 produced usindakeldcrivdtdnetiti-baselhpanese
Exam ne atent Publigation No, 15 1992-43049 . ten o t. 2:
Tapancsclncioivmess pIBL Rlehts eblvteh Bianet an inanlebth s bR BR L 5.
US Pat ent Nolowkrofl, f5@8e than the pPhatnvhidbc tine entdridcobmmentcaflds i cati on

No. 2006-0159.7 t t. 3: £ i

Publ i cati on %oé%iég‘ga%ggﬁ%&ggﬁg Sﬁgﬁb%%%g%tga%:g E%éﬁét“h?.ﬁg?ﬁ?%f ggajﬁeonal

Journal of PH@mbewt et wighlthe/sintepil popymer ran JrsCiosvREdor THE

| NVENTI ON Zﬂ@@?ffﬁéf 88 &&%&&bbﬁcﬂgﬁsk%nthmﬁ AL Er Pl PRLEAB: 1By tdag Process
es pe es by

t hat produc et's or granul e processing a mxture containing.the
above- melt i ofiEPress ckug polepser i Lhex iPREE gRSERdNEpFEGh G oR"d First, the

nethacrylic aglidipasadasat@id ari!ivehe i1owar st rddnddteniT tRakyetn as
expected fromits high glass transition tenperature of not |ess than 160C.

For this readdifr P LELINE L FREPRRE LONRE AP IR PR | FRE%HEPd- based

ent erk ic gogymﬁ apraffsi@ﬁodfémtby?@uex@%sespﬁf]paalradiszmweri@niImatdﬁsaly t he

wet - kneade rqduct  must be .su enented with plasticity so that extrusion

35 may. be pe&fr&rf’r&e{]ﬁﬁB? rﬁ%}.eaggmoow 051011POT1JT2008/ 067996 - 4-

Al t hougled he prop@otiexample} atent Eeupknis d4¢i 2, GopehgnerdiScleset he

phar maceutical, _conposition prepared i chni. nt 5

P e oy et S SRR Rl Pre b R ea ST B MG

conposi ti on ausnteeid polpesedning cugr fol 16wedhrans ecanipacpibn espolrte of the

obt ai ned pha&&ﬁ&a‘i%y%io%g'. RlGREL t!a?Em]EI\gfht Bﬁﬁ% HRUEYE Eroh atAAgr €ased amount
copol ymer t co

of nmethacryl i1 c¥acl . I'n : sitiron results 1n insufficient
pl asticity, Prepangtiansdisfdangrally opnsifarednte texdepsienat 9ridecont ai ni ng

methacryjd ¢ éfﬂﬂi:@aé%% SR shaﬂ@e@a&?cal@ypksﬁar_mi@eﬁ IdehOfaednd
spheroni zati on method. Mre specifically, such insufficient plasticity
i ncreases r eRtepREALIONShEPtained Ry -Jahd gt cPTpFeRRION have R FIRd SUBREACE resul t,

the extrusi ogyzain "nthet REhOL NS vent. For poorly soluble drugs with a

slow dissolution rate, the small surface area of the

pharmaceutical preparation induces deficiency in drug release.

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

35 and powder are referred to as multiple-unit type preparations)



On the other hand, the pharnmaceutical conposition prepared 15 by the

techni que of Non-Patent Docunent 1 contains 77 wt % of the nethacrylic acid
copol ymer, and about 11 w.%of triethyl citrate is added as a plasticizer
to supplenent plasticity necessary to extrude a wet-kneaded product.
However, with this technique, the glass transition tenperature of the

met hacryl i sveamogles@sed 20 enteric polynmer is | owered deetireotdsraacdi ti on of
a plasticizer, resulting in netanorphosi_s_and deformation of the

met hacrylic acid based-enteric polyners. "Accordingly, a filmnmay be forned

inside the schf€iavl @ Dirddiesextdcddered Bal PSIE! 3ppladsse thepddRsy+ uction
or failure of Mor eover . the met anor phosi s g% 5 deformation of the

Lt.

met hacrylic éegl'dpltfagéﬂg%nt Eprthesppifire S GHMPRTE nSRALESBME iP¥RF change of
t he obt ai nedppeppratdbhonsuchi b tabletsapthsed blyytasist tofpesssam,of the
remai ning plastjcizer in . the obtained pr rati.ons. Furthernpr t he

echni qua of TRGHTLET BRE (IRENRTERT AL n LB SEAT et 4R THRESABST bi |1ty with
drugs. 303husiisperdeaistincilkeyasisrolatessany txadtncrihasefdtes pudpoetlans of the
met hacrylic agjd- d,enteric. pol r__in the, ohtaj e ' y

ext rusion, \Aﬁs?ejéeg‘:ﬁ]t ellg%"d:l ts}’%%é%%f ¥£a%paln§§t%%idzr§$ %gstr}s gP%nn%\%ﬁ%agﬁaex?

probl ens, astdestakilletd. above. I n other words, it is quite difficult to

orepar ati on by extTUSEaRE” WkE Baery Patiend biTERTeh SRLAESBE 06706

-5- the probtyps preparatingst comniked afdinetiacrofliq gtigseprolymer S, The
present kpvepLi i liggﬁ,g“ cat L,C (o] W f I atngs free
fromt hehgboag-cggebsrgl%e%&a gB ens ggfﬁ%!hlg ‘2%)1'}1g\$/'erk1)'tD ?%ﬁe{ﬁﬁ ?fe’%ldr}?g%ﬁeé;' Bré%/en

t hough the ctrpeimdi sitratis: oasfa PhastiokBehacFPPiRreparytipasedre fbeained

pol yner wit hpgoRe HHeE&SRPREEh I WatkPCIRRAS 801 IdkddMBRIdxtSUSicH BRY- I el ease
properties to the preparation. Mre specifically, an object of the present

i nvention i SSPBQB?IH‘\?Pgéorh'atri Xx-type solid preparations that overcone all
the 10 above probl gifentapsashedy Bddbapandbed EASHI Mz 8atenth Plisl ivavidtg Nbhe
advanced_r el ﬁﬁgg co%r ol lability capable of suppressing drug release in the
upper ga%?ro' 3% tract and i medi ately releasing the drug in the

| ower gastroi nt est pataintt DéQimenthe: Papaesde UneemiinedcPatdnet Publdrsicimi ve
research to gol Vﬁ99]45— %Qﬁs,pbove probl ens, and found that desired matri x-type
solid prepar Pt oms c& e obtained by a conmbination of a nmethacrylic

aci d- based ent eri cPapmEngnBocEnedt a3 s W§aPatand/ Be. o4,968a%0&I cohol having a
specific property. ol Ph&sGRAhe! 1Y 68! bALIAB.DARA 364! beed1baRsd on
these findings. 20The present 1 nvention provides the matrix-type

phar mace@fi cal sol Pakemtepegunendn: aeparddenSoekamined PaflanswPul}icedm® 1 to
13. Item 1: fhe :[rgag,;u'zgg%ype phar maceuti cal solid preparation conprising:

(a) a methacrylic acid-based enteric polymer; and Sb) 25 a _sugar and/or a
sugar al cohol , whelentPatent dfocuments Jgafntgrarbionsie JSWERAL 8F cohol (b) can be
di ssol ved i npR@imdrh@itharrod10 i waier ?@t-;alz:ertai n point of water
tenperature between 20 to 25C__Item 2: The pharnmaceutical solid preparation
according to 1tem 1, 30 wher ePASELRSU THE ar and/or the sugar

al cohol pgs 0.1 to Ifbweaets Ay deetdibedbasieek, Othdrepaké gnoblenglin e t he

met hacrylic acid- bas%d enteric pol

process that produces pelxggg'or granules by processing a mixture
contalning the above-mentioned enteric polymer by extrusion and
spheronization.

First, the methacrylic acid-based enteric polymer is a hard

30 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

35 may be performed smoothly.



WD 2009/ 051022PCT/ JP2008/ 067996 -6- point of 140C or less. Item4: The
phar maceuti cal solid preparation according to Item1 or 2, being free from
a plasticizer. 5 Itemb5: The pharmaceutical solid preparation according to
Item 3, .being free froma plasticizer. Item 6: The pharnmaceutical solid
preparation according to Item1 10 or 2, being prepared by a production

met hod i ncM§LI0AYOSAR2ext rusi on process. Item 7: The phaPGHERIMSI06HPs sol i d
preparation according to Item 3, beiyjng prepared by a production nethod
i ncluding an extrusion 15 process. Item 8: The pharnaceutical solid

prepar ati on accor dhXighouigh athe pnepaftibt exfs tie retRacxyldeeanid kepslygar Sand/ or

t he sugar al - | er sele fromth rou
consi sting og 82@{ ee?’@‘? ﬁ%ﬁe&%?é%/%?ﬁ%‘%?ir{ﬁg%tgﬁeg?,%aggy b{lz']il%lt,gcﬁlrl%ﬁ‘%l %fse, and
mal t ose, dexPatend; Dbrumgrdse, imrid what t ithel amount tafintle Mdthaphplitaeeid i cal

solid prepar corgi t ; i,ns 1 he t.en e
nmet hacrylic g%#%l-q@%geg ]g-ln?1 g’?l%"%%?{/%r%ejorn I ?EGllﬁéo}%ggQ@wl%/o&(?%rekglo: The
phar maceu? i cahhansle] gherdbaraponse af ddedphipined | phaymacewitiepdi n t he

rethacrylic préghya@esd AIHRLEC ROIMERT SR endleanoh Vabuhl o HRRIY1 OL

di ssol ved at " p! or above. 30 Item 11: The pharmaceutical
prepar ati on 8EESCPPAGYRSF Bt Einthe GpRosilhiamhaeppettgadpyinsmffiécirnbased enteric

pol yner has g1gd@est ,ramd'ih'goa& CeEPRAAL WS pRbaitd mhessk %liéﬁaﬁaq@&as
VPD2009/ 051022PCT1JP20081067996 -7- one of 'Itenms 1 to 1 wherein the

met hacryl i c SERRIPABS HREFYHE haridrdrsed eaterina SOLPMRESENDEI sel ect ed from
t he groupg coagtsiding &id FBph8AGTI¥ht fordGibehdRP MUdrBeEpdoi FABATIALT ¥hdic aci d
copol yrmer LD, a‘g%,net hacrél ic acid copol%mar .S. 5 1tem13: The

phar maceut i caPSEIHFEeHr SJaPHF0N RTELATH FeEsSTaEH ?[h?fbﬁg?i‘%@rtﬁé“%aqﬁ‘ﬂug
sel ect ed froprédiRtgliegxtraasd StANG eéslid, oshazakrusidny aph aidt poenyt oi n,
aspirin and na]_péooxgg. Phar maceutical Solid Preparation 10The nmatri x-type
phar maceut i cBr-56f “preparation of the present invention conprises (a) a
met hacryl i c aci d- lfas étle evttheri baph| yhe phamadeny ieals wgaposirtdbor ppauerdr

al cohol . : h angd/ior u hq| ). haye I he property
that 1 gl%f ?%etnbl-gcgﬁ e di s‘gglbf\%édgl%nﬁo r‘rlll@“rgq@g'Eihg:ﬁ'11’§1E{:%m'vx/2:le"FLl g‘t 012 t%g
certain poi nnetdfackail ¢ acddperralymer bendeshovp0ll wrt28f triethylThitrate

phar maceutic [d, or i f i i . i
conponents, %%e%gilfgb?i a(e@?éggl r ESPJ%Q?%#%E%%Q%%%%%&%%E% al, in
addition to €Heruwigosereloiperiat prodictandopgyer, THetlp it pakedinigw. §bei d

preparati on goes RRhnSAbAl faredlr A8k HeZRbthacrylic abig-phaimaceuti cal
solid preparation is preferably a matrix-type ora? sust ai ned-r e| ease

phar macet i cBPtUGri Be atatiwRred dpeMir fagr§ddicingicf BagPtERt &8 C
Pol yner 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
25 deformation of the methacrylic acid-based enteric polymers with
time and dissolution change of the obtained preparations with
time may possibly result becaunse of the remaining plasticizer in
the obtained preparations. Furthermore, the technique of Non-
Patent Document 1 has a concern of an incompatibility with drugs.
30 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

35 polymer in the obtained preparation by extrusion, while solving



251 n the invention, as the nethacrylic acid-based enteric polyner (a), a

w de range of known nethacrylic acid-based enteric polyners can be used as
|l ong as they are soluble in the pH environnent of the |lower small intestine
and the large intestine. Suitable nethacrylic acid-based enteric polyners
are dissolved at 30 a pH of 5.5 or above, nore preferably 6.0, and at a pH
of 7.5 or NEWWONEN the dissolution pHis in this raRGEIPMBE6eric
polynmer is dissolved in the small intestisme and/or the |large intestine,
which allows for the rapid release of the drug fromthe preparation in the
- | ower gast r oi tritee problamst rentltifd Muomovke addmtidre of na qrilasbicizelre gl ass
transition NMA) 200 égg%g 6 -t f

met hacrylic acid- bggg tg é@r_:\{g]% QQP{& }%891&9% %E%?%'g{d’ 2t ?léﬂﬁer
preferably lQB€peratiqghthat risr ére;fr éﬁ:ematmey am@md@scmhﬁdeprobmws g:rfa§§e
transition teiRGeatibi! §e&ﬁﬁ§@%@b@(reg%uﬁg bR Rbmpdindi g G334 kABSI ti on
tenmperature in IS ran ormation and et am)rph03| S do not occur at
room t enpér atigtBacreki@ ﬁ@lci'tbaﬁé@senc?éﬁé‘ér??la‘ﬂ%tw%hd‘i%@opﬁtﬁﬁﬁoﬁﬁﬁée of the
preparation WridRehidf toAMPL" s@AREA0 R Ted st opBXE fdsSk@NtheLan be carri ed
out without inposing an excessive |oad on the extpr uder. 10Suitable specific
exanpl es of tH?@PﬁE%tFﬂé%?ryl i c acid-based enteric polyner include nethacrylic

aci d copol ymer LD, vges f@@&yﬂ&mﬂ danc&a%cymrf the pREB& Mhiréntiohdis apol yner
S, and the I|ike. I\/bthacr lic acid g r, eferabléteag stheformof
powders. The BFoWdes yarEifzome IF%l’éjcP E%@&F? E) PYrEceht the, poI ymer
neither i10 | igpdive ﬁ;mmh Ql'chdu@.eﬂh:ﬁj aaimefa @1S$t&pﬂléi:,0mh\ﬁ%é iha&&g@ Sthlei d
content.. Moreoyer, e.net haCr copo LD to be, us in th

i nvention mayP B8 FH (f%??s%tcgf% %ﬁa% iﬂedth" ?#‘EE 95 FEPEEEF S gr%%nt ai ned,
in powder forrelebise almaheexppesugeksta-opm;aamﬂamrgﬂd dmaedictedpol ynmer LD
i's occasional] 20 ref rr S dr Iyl i ol ymer LD.

As the nethactyfre &Ci g b%gl éar |18w ’%SQ& ,&esgl%gs? §&gval | abl e
conmerci al pr oduct S‘harm:easaiblmveﬁmr e:padpd:@d eErhsdyet rdsE@O0h 3o $DfUSSa
AG may USS orfEt d Qﬂéé' y. diggit L100"
(Degussa §G) Mr]rg’t ﬁ%%/r ¥ |%‘?cg g%:ad&cgt d% ? Hﬂralh(%)ty%ézg’r agit 3100"
(Degussa AQ FEF?P@h@tJW@ﬁh‘a@‘r ;aﬁ ebtrdingdcep yﬁ@bn@tw@gﬁeétw@wrymse

enteric pol yneig pied8ntSS¢ hi\gler Qhdid) sAgePHNNEE | LRughr MRS DT e.
M xing two or nore of these enteric polynerS can arbitrafily determ ne a pH

in the range eViBg 3 speeific REPRSFWhe THG BrepRtaltERticn f1assBeehed in t he

| ower snal | laracaﬁf)lmeanﬂagéaeoha&r@%el flixmtnlgae (di ssol ution pH of the
enteric | ymer). For exanple, when the dj t|on )H of the enteric

pol ymer s ar bi trarPf WIEEr ?rﬁnﬂgﬂt%cﬁ‘ PREvE %fm‘a§r XT9P8, the nixi ng
rati o of net tmlrmha:@taea:d ﬁtﬂﬁdlp’f&ﬁarhﬂcﬁrq ﬁstdi@ﬁimysﬂlm abedfaldpeiygrer L

may be in th rangﬁ é 99 to 99:1. Mreover, when the

Vi 132009/ 050% 481 067996 - 9 di ssolution pH of the enteric pol yner
is arbitrari |Itegel erThenpaitix-tiyee whageacduticdl tswlid pﬂ'e@amawamg rati o of

T Y1 oS-G BT Rk aCIoN a8 dyEOREL WS, "R B 1 e
enteric 28l yraersugsr aamidi/or ar islgaxdetlephbphe dvhiemeimhe gacmgé:hef s@yaro afid/arhe
mxing ratio I | | i pol ymer
Smy be int e ra %2%%&1]1&938% dcag-,ng d@ol’ve&olmﬁhgﬁée%lﬁrg%, gt‘%e) anount
of the enteriwatpol 3ner cevtdim pointaioficdater thepgratpae ddtoren L0genedHBCly 1 to
50 wt. % 10 preferably 3 to 45 wt.% nore preferably 6 to 40 wt.% and even
nore preferably 10 to 35 wt.% The content of the enteric polynmer in this
range is pref¥emoRe The Permacentigd validPreprraiioy aeiosding &t T&ahd  and
producti ap SuyjHeaBih itnt éﬁé&ﬁl beNtheeXhiks | L) or Hle suddie aYabhdat ¥saf. 1dr ug

rel ease patterns nmeans that a designer
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

35 or 2, wherein the sugar and/or the sugar alcohol have a melting



15 of the preparation can easily achieve an intended drug rel ease pattern.
The nethacrylic acid-based enteric polyner used for the pharmaceuti cal
solid preparation of the invention is preferably dissolved at a pH of 5.5
or above. The pH response to be given to 20 the pharnmaceutical solid
preparation of the invention is suitably adjusted by the variety of the
drugs |i st 8@ Heresa22desi red pharnmacol ogi ¢ ef fects, et cPCTMREH6TOSpONSE can
al so be adjusted by the variety of methagylic acid-based enteric polyners
used, the anobunt of the enteric polyner contained in the preparation, 25
etc. fprinexai1l4e°C senPegy.eparations are preferably designed to
slowy release the drugs in the upper gastrointestinal tract (the stomach
and upper small intestine), in addition to the function of the preparations
to be conti nudesl §: dsophethaicautitall svidd Sfemgastion rcestdirg torlaem It he

| ower small i Sty a | 0t ' In such cases, it is desirable
to soften thed}tpa’ r%%%gnggeéo?itgﬁeé g’%ﬁ%"‘l@géﬁ cal solid preparation.

Speci ficaPly, the anount of the nethacrylic acid-based enteric polyner
contained in h i.Calesahi e [ '

SMbr cover . ion SnnpacPareLgn A, SRR Clod 2oRGHaflinES Y 3.

2009/ 051022 PEPLDPIBE/ bernFeplastigizene continuously absorbed in the | ower
gastrointestinal tract, it is desirable to sharpen the pH response of the
pharmaceutical solid preparation. Specifically, the anount of the )

net hacryl i ¢ d¢F8-Padbs BirERFEUHSRY nErlidontenasation acrargimar radéarikal
solid 5 poepaiakj Weing SRIpakrdl I8 a HRIdueHISH rBRR4PinStE@ngAkgohol

The sugar and/or the sugar al cohol used in the invention have a specific
Csolubility t&<RAEEP? PRESSTfount of water at a certain point of water
tenperature between 20 to 25C necessary 10 to dissolve 1 g of sugar and/or
sugar al cohol_,is generally 4 ar_lLess, preferably 3.5 g,.or |ess. reover,
The ammunt. ot B 156 Bharmpeditiop SRLigr bR ER i BERRTHTE HOLRER 20 t o
25C necessar petng direpatect by g mlodsugion asther iAtDRtingl awhakrisiodesi rably 1
g or norec en.ie anount of water necessary for dissolution is in 15 this
range, prope pfast'i city can be provided to the kneaded m xture prior to

t he production of the preparation. More preferabl e sugar and/ or
sugar al cohol \v: i is r er 13 or
over, more. BEeReranly asectiul Yould Frura O seBORIGETE K 0K 1 50
poi nt of thi @fr BR§S 1t ke ‘sugkeredndis supier swgéer diheohedar ahcetmleare sol i d

format roomyteiparabid GnemBbP VbR L& di} antage is
that the _hardness of the sugar and/or zﬁ%rﬁ%a{ﬁéﬂ%oldgﬁ%gﬁgggﬁect on the

ext rusi oR? TREYERIG&PLant/ldiol hdastiblnl  apertispl usashalese t Bad ikpleerd.on 25
may be thosedgbavida@, SpelttBEepedd #siridgd. may be in a formof hydrate(s).
Exanpl es thereof include at |east one nenber selected fromthe group
consisting of erythritol, xylitol, lactitol, sorbitol, trehal ose, naltose,
dextrose, frucémse, Thalgharhbcellicdbrahlie pepapation BetaiBNgttd e8&t 19ne
menber sel ect ed f.rorgbt he 30 rq_:lr:g cons'hsti Qg of ,%{\F/,thri tol ji(f}[_/ll itol,
lactitol, soFBFIDM™ tPF &iPAFoRk Ohmiit Jgtne FoREI-PReed SEECTIaPPIYGE. More
pr ef er abk® sugaé *ocahd/war.szsugar al cohols nay be at | east one nenber sel ected
fromthe group consisting of erythritol, xylitol, lactitol, sorbitol,

trehal ose, naltose. Even nore preferable sugars and/or 35 sugar al cohols
may be at | edbemdbe Meeipharsatcerdttiedl fscdddt trepgration Wocording to Item 1,

2009/ 051022P: 0 = - i st.ing of ervthritol, |acti,tol
nonohydr at e, 9{{%%%% gg%q%%ﬁg%%lé , &%lr?dgrgr%? %é%g%ocn ﬁ;ﬁea’iseégerr%gséo \€n nor e
pref erabl e stigargropadtvofsdigaclaedcitobd hdverraasenabl e sol ubility and an
approprigge nmelting point, as well as |less concern about 5 hygroscopicity.
They al so have excellent long-termstorage stability. The sugar

and/ or sugar I&#Reddal Tearrhgemaeguidcall Soldeh preparabion efcertimgr té dtteprbduct s.

More specifi gneXArPtES dtBabtyiliedal®l-BUsed enteric polymer has a glass

transition temperature of not less than 100°C.

35 Item 12: The pharmaceutical solid preparation according to any



10 (B-i) Erythritol and Hydrates Thereof Erythritol, i.e., a sugar alcohol,
is produced from gl ucose by enzyne reaction. The nelting point of
erythritol is 119 to 122C, and the anount of water (25C) necessary to
dissolve 1 g of erythritol is 3.3 g (N kken Chemcals Co., Ltd., Erythritol
15 Technical Data). As erythritol, commercial products such as "Erythritol
100M' (N kmamochend22al s Co., Ltd.) can be used. (B-ii) PKYPPeA/06Z196 Hydr at es
Ther eof Xylitol, i.e., a sugar al<€whol, is produced by converting
various cellulose raw materials into xylose by hydrolysis, 20 followed by
hydr ogenat i opnexgf i kemshistasdde WirFeds ddisi Bethacryhic avddnpasstd oRRSEEC( 200

necessary o lionokus kg olstyhd tithibhs sbi6oted HRBHNIRK gbuPRBiaREEHY | cal

Exci pi ent s, Japan Pharnaceuti cal Exci EI ents Council).” Further, the

nel ting poi nieforetfaqrydiciacigicerplyner (Giafig Yéic @tdfnaeruimes LD

Exci pi ents, Z0Qlmetdtaclgpad Rar sasavhéed. Excipients Council). As xylitol,
commerci al_ products such as "xylitol P" (N kken Fine Chem cal Co., Ltd.),
" XYL SORB® (Roquette) and "Xylit P" (Towa Chem cal Industry Co., Ltd.) can
ble u?]eld. (B iﬁtbaél l:&(CjHiélbobhﬂﬂ{icéﬁﬂircﬁle@lﬁﬂepﬁ@aﬁe%ﬁlﬁtaidcﬁi:diﬂg- eo,Iti%mS]Jg?r
al cohol, is produce atal ytic hydrogepation of |actose. anples o
lactitol i nclci?H‘BrJa?fHVd¥i ‘g]é'fg r'%ﬁﬁ) g’fc@?%g?hmt EONHFE Y iHydrate. Among
t hem non- hyg@giessapiol, reoDapdan) eheayisiaf, caghirdn dhe nmapkbxerg poi nt of

| actitol non gdrate I,S ?7 ol.yb ck IQdex, 12th edition), and the 35 anount

of water (20 =& of lactitol is VM
20091051022PCT1J P208S 13672986t ypk2phdrmcguifidaddbolold ofefpihraties exft tioal

Exci bi Ont s, iy e " Ctol
monopydr at e, PEORSRS ARapnEL, CBAEIEE e CahBLEEL B SO MR gttt
‘Cheni cal Co. polywey acdn (b ausedar 308/0w) Sogdt edlobeld Hydrates Ther eof
Sorbitol, i.e., a '§HQ3§%;% CODlor 4i%e BEQQE%@.%P&{][ SEh) BYd e BipaREH, OF corn

syrup to high pressure g/ rogenation o l'ectrol ytic reduction. Sorbitol
has hi gh hygitdgtobiticfytheaheannpr fisspligst &p 1UASTpra ddadsary veeHiagsadl ve 1

g sorbitals | :0c5ulOolhe (5 yoH8PU3Rk:£l-BOBLITRGRUS) G8) pBSECI DI oni s, 2001,

Japan Pharnmaceuti ca pl ents ). Further, the nelting point of .
sorbitol is 97 to 1h®EherBEACHEIR2bISPAGPREPEGRTICH CEXIHILBREIBIRAY  Japan
Egﬁr maceut i C@\o}nFé(:Cﬂ? %ﬁtﬁ@i‘s%cgigﬁéﬂgﬂiﬁs} @me&aﬁ;mf (lc-Fh?rScﬂﬁlg Andl _Mﬁ: & ﬁﬂ.:ijh— ]

orimetry, Vol. 73, p. - : .Sorbjtal, commercial p ucts suc
no TS0t bi { o] TERRRIGHRRLR TR G PORHCRl £ (it FDoS RIS Ana
(Roquette), abg." ShebpliatmabButditd! $dowhptaeiratadn ldvdgshety cBataintad. ) can be
used. (B;%é) Tr. eh@J ose_and Hydrates Thereof Trehal ose di hydrate, i.e., a

o]

sugar co né’%ta’,s 1%%820 di saccharide in which two gl ucoses are bound,
simlar to naltoseThd phazhasmitdsalh piiad mepatatidn dddptdfesabky pr oduced from
a partial stargch.de dat t t hqd i ng trehal ose-
produci ng bag‘?g?}%_ tﬁ%ulg%u??ée)q%%ogéeyec?%ﬁ rate ?lrs}@l%? ﬁ%?\i-(ﬂygr oscopic, it
does have | owrhparaisoopicity. The nelting point 25 of trehal ose dihydrate

i's 97C, and the) amuat,of s MaLes-H-206) ptRCeS SRIYmbp di ssol ve 1 g of
trehal ose di Dat a, Hayashi bar a

Bi ocheni @&l Labs., Inrfhe inw@!ﬁméhaa%%edn%pwlei,c aehtrerased| efpesdtict s such
as " Trehal 0SeolymdAS@h, Kafitle CRGIE 68! BadWRl RethaRR(1{d lelia-pdddayasturhara Co.
, Ltd) 30 can be used.

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

30 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.

35 Moreover, in the invention, the glass transition



(B-vi) Ml tose and Hydrates Thereof Mltose nonohydrate, i.e., a sugar
conponent, is a disaccharide carbohydrate, which is produced by enzynol ysis
of starch. Wien the nmaltose content is 90% or higher, it can be also 35
used for pharmaceutical preparations as naltose syrup powder in a WO
2009/ 051022PCT1JP20081067996 -13- pharnaceutical additive. Maltose is

di vi ded i nt"P 2P93PI2de and nonohydrate, and nonohydr at @CHAB20D8§067996
hygroscopi city. The anount of water (20Qgmnecessary to dissolve 1 g of
mal t ose nonohydrate is 1.2 g (New Food Industry, Vol. 31, No. 4, p. 17-22).
Furt her, 5 theewpsiratene pdi the (ndemnnydsi:tdclﬂ)-baﬁedmht@ﬁe pehakydisate is 102

to 103C (Hand Jrace ti.cal e 01, Japan Pharmaceuti cal
Exci pi en'gs Co e%%?ﬁ?iy&tsb% otroslegherho?ﬁ/e r %fy égﬁ%EP&%ﬂ ?‘ﬁfod"l?d‘?s -such as
"Sunmal t - S" (Bafesalty ASOW oh WOmherlt dhy glnds" disshoken @éiﬁﬁé:&ltuwlﬂsose
Ni hon Shoku o L c vent.i on,
gn Ixl ng the s[}5 fg@g%yg? op r?égguiog\rre)ral (;%ghglﬁe @E%g%aﬁ% a@ﬁh%ﬁ?@etwgrﬁp%et rBity of
the kneaded nftid uF@‘%nﬁanﬁﬂﬁ‘g'l%ta@écm%ﬁﬂ@rnm#sbd@erwtem@m etpoiopner s,

wi t hout usi ng. mpBl:@ﬁdﬂeC' Z&4din§ ﬂ?@.e%?ecdrﬂ:\é‘ﬁﬂtéﬂ%ﬂt' S cﬁ' ?éiﬁﬁ'oﬁe5haf11 ge,
various 15 har i nfl uences caused by the use of asti cl zer be

avoi ded. Accd¥di H‘él@repﬁi‘i%tlﬁ’alﬂﬂh fhjmef f*ﬁ%tl}ﬂfeﬂ‘éﬁ‘aé{tlagﬁ saivhle qxﬁﬁ'ﬁ%\ﬁ@d and

the di ssol uticm peOoReiribeSowf witibulr igbdsARg e Raskiyi veotddPbhethe I N the
invention, as for .the content ratio of nmethaorylic 20 acid-based enteric

polymer to s A or sugar al cohol, the content of sugar and/or sugar
al cohol i1 usual | ysﬁl&bltaOSﬁéhﬁaétéi-:ab@lwlcﬁhthe We@ﬁ&fﬂhh& &bil-b&sek) parts
by wei ght, nor e r ef erab by el g based on 1 part by

wei ght of rreteﬁlaggy‘f |P°l¥]3?% 188?%%9 EJBIW °pﬁjré'm3 Fdtht of sugar 25

and/ or sugar metbatwtlicnadiad s:opan,gerl B prreeﬁedsxamle deicpuyssolyner pg,epagation is
easier to ha sticit tu

enhanced, an pro]ggegt |[\§=lr<1t su%{ﬁbco%&f NCE ed:f Epor(? Sf"i'd%m g%'gesaéfﬁ? eé’é&

Regar di ng th@foph'ede@ugabeamwwsmﬂ;amcajrbmhebm;m@poijaml Ly ﬂﬁb.d@&y abed
above, BaTos r n unt of water_ necessar

di ssol ve ? magfl sug glr%&gltrl] I(:.)[? gﬁg‘ﬁg ﬁo?nﬁ;} SL?LG%frtmogﬁﬁ U3 0° g for
sucrose, 830“’&?"}5 10%9 spbid d’@%t?lﬁ's-e MOE@@V@JO. D5 CretidcOy Biqyatid dopoljnese, and

148 to 151C apdigasd hye§olnubhe 4 n QQS,k r utical
Exci pients, 2001, 35 Jg.pal’lll Pharlrrng%gg%}% E?(éclH?I gn aft‘JtneE?? r@%&o

2009/ 051022 PEREN WS TOETITE i3 gontainedy uiR powder formnyHawg@fam usabl e as

| ong as they ssehve p@&d@rﬁﬁétﬁaaglllac&tdl\éﬁcbﬁ&@ﬁﬂk% 1500dda83bn QN yPr EVent
di seases, .Such dr?%satcan be  us forms of a free body, a salt

t her eof , 28 s3FFEE Pratifafley Metharoilisopsist eopeby@ey Iy a cryst al

pol ymor phi sm  Sui tB&)ItﬂaeChhetgﬁcTrpl:hﬁ aﬁ&é@%ds@dté}&drﬁk\!% érﬁérsﬂr an§uchrifpat the
occurrence of SI. ag)e fects is. re Hc‘gtse#?t he ustal ned-r el easge t echni que of

the inventi oR Eo ENaRRESR&?hFEGER eFurE'?ﬁeerxamEb?'t abrerafitgs are
such that | ma00REX dbegpssel BE)seamailod emdd 40 tﬁehﬂmcﬁétﬁéftﬁlyaﬂ@tﬁcua efficacy

for Crohn's Q:ﬁé&ﬁ%%r LD, "Eudragit L100" (Degussa AG) as the methacrylic

25 acid copolymer L, and "Eudragit S100" (Degussa BAG) as the
methacrylic acid copolymer S, respectively. 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

30 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

35 may be in the range of 1:99 to 99:1, Moreover, when the



ulcerative colitis, irritable colitis, colon cancer, and |i ke di seases that

damage the | ower gastrointestinal tract. The drugs may be
crystalline or non-crystalline. The drugs may be water-sol uble or
| i pi d-sol uble, and may be poorly soluble 15 in water as well. The drugs are

preferably weakly basic, neutral, or acid. When using poorly sol uble drugs,
nanom zat i BiQ 20p8/a518Ri zat i on, anor phi zati on, and |i ke pREFMREBIETOAI

t echni ques may be used to inprove the sagubility of the poorly sol uble
drugs. 20 However, with the techni que of wet-kneading with ethanol, as
descri bed i ndﬁb@ahﬂﬁbgrﬁmm:f ahé¢ antePid eolyleac dseatbifraei hanekendokd
potentially trigger ro ke, crystallizati r h. of
drugs. Exarrpl Esggef % ﬁrsgga J|°°nelt’ heyef NVEntT d:rzl"tlgﬁcqEr %E%Efél?%lgﬁ%\r%%sal icylic
acid, acycl ov:bpolymgn iLDnt;o aeebydryalic cadiidc comilymen o ey bopmethe range _.

ar i pi prazol € APILl g, | SANIAELflrd, DURLOLRD: oi AUSHEIAIABIN,e hbenzam de.
enal apri |, eryt onyC|n one razo etoconaz sa

sal azosul 5apyentdrne,pogmh@zapyarb&trdrabe@amn@n@ﬁoimrt@@ rangs Qféfné@ 5odi um
di pyri damol e, dipskegnl SLdaRb b 1SHG Tl had/n

sul piride, Pg rgﬁ{ %l 9&103@ glcl%c}% b%t accrao ? %%rheoph 1l ne, l?eégf ur,
dexanet hason@Cl@eQQROdm@h(ﬁ p‘ﬁﬁrbe dat e |ra§ge theﬂf%%é?m 88:1.doxor ubi ci n,

trianci nol one, t ol YRRtRN inPailibhO%Mel BroBRPbEXER RiéSd BbifrerfSBe SOdi um
val proate, halo erldol val aci cl ovir, pal i peridone, 35 hydrocortisone,

fanmoti di ne, ERB mﬁy@mn@tlolv\eszeem%imlzﬁ@rféﬁz%éﬂvmgga 15-
phenyl pr Q@angkaﬁémlybydﬁéqrsl f€.%,Pheya Prake b1l a\wtmt wa ﬁodhdl Rven

fl uorouracil, predniSol one, rednl sone, furoseni de, vesQarl none,
penicillin, PeFprEeieraRLY cll’?I BP pivelF rami Te FRPESH °fn1:1&%1 ﬁﬁ}c 88%¥%6si n

mesi | ate, rretlhowﬁ&hagemr @Béf@sabllaniﬂ itdine oﬁthamﬂeagcdﬁa;irhg si nopril,
ri speridone, docai n rebam.p | evodo tin

| or azepam vv&?ahﬁ?ﬁ% pa?ﬁﬁﬁ‘?%)?&ld Eﬁ?%rsi'ﬁgablc%vggfeﬁ %hlea r oc%ﬁ%%‘

di phenhydr amieee hytheo ook detivdef dzajgsudaxmsn paytr:hemlalmarﬁethm @adem[gnﬁe :
o ocat er OF hylr DYhISP AL 1507 SUASRILY (ot arpiony fopetidad e pEfoRd! ort de
hydr ochl ori deattemocarniti ne hydrochl or| de cortl sone acetate, sal butanol
sul fate, and the |4 I d oA+ QukhCrACHEL
acyclovir, 15 aspi rﬂlgr} megég%lf){ g% ?%g{ Bgéa%lleg‘téragéentﬁgm?@\%phen ari pi prazol e,
i bupr of en, i pHamadendipnal eﬁtcﬂéﬂzmﬁpééat%ﬂﬁesfa% énv%%léﬂoéﬁlﬁréﬁ%qbéﬁne

sal azopyrin, dkageRAMt di Glipbenss odi AlRkenanesogliAdipoflsd ) Bafken to
cilostazol, sinvastatin, tacrolinus, theophylline, tegafur, tetom]l i?t

doxor ubi 0n, the PhAmFEsEaRLCHaFebiH ipa%waraﬁaplil (R 88 n’é"vel'i‘ifrél?rbd@r FIGR
phenyt oi n, blé@?ﬁ@tﬂécﬂ%y Phavastaty ra>f f:thél(&rzﬁgé aGigted PEAGR, S@Lired prednl sone,

furosem de probucol_, vesnari none, oprazole, ri speridon i de,
| evodopa, rotpihéﬁlf"?"r%logllﬁ\/%%fte&F?n ett,cart 81 B rﬁs?ﬂ?%%%l %PgS ﬁ?cﬁﬁ g‘l?cﬁ

hydrochl ori dey ﬁh@a@tx&éey c&‘ﬁmhylﬁﬁcﬁ@rtﬂh@racdﬁ—bm\éﬁ@éﬂnﬁpbyjdﬁmhlhﬁd de,
cortisone ace ate gt uI fat & and thte g I\ét?1 Pe of &L i%%l e ones
are cil ost az "U’g‘pf’ epﬁ’@ ?/’fzcﬁ ROLYSE FPRC2IRSH S xRFP * The
anount ofst h@se dr ugs cont ained in the pharmaceutical preparation is
generally 1 to 90 . % ferably t 0 9 ly., 10 to
70 wt. % These drugér r%{fglgf sogles?%@aga%fon%aég (}%%&E%&?lyphgg én'?\ao%or nor e
in the phar medewly callepsepdreativogs ¢h the uppeergdsgmointestinal trpat ttee

LoV et on. L MR ol! Ariefiohel SARE: RIREMRARY, | EAladOLish RoPPR! HuhOORe! 0QuCEd
by using these rugs a about one times admi nistration a day.
For exanpl e, qfothamxapana‘glqmeto be contlnuously absorbed in the lower

30 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.

35 Moreover, when enhancing the function of the preparation to



WD 2009/ 051022PCT/ JP20081067996 - 16- followi ng effects as a vasopressin
antagoni stic activity: vasodilating activity, hypotensive activity,
activity for inhibiting saccharide release in liver, activity for
inhibiting growth of mesangiumcells, water diuretic activity, platelet 5
agglutination inhibitory activity, inhibitory activity for vomting,
activity fadYOopoepaeazng urea excretion, inhibitory acti wycryrwes/esasseti on of
factor VII1, activity for pronoting heacygfunction, activity for inhibiting
constriction of mesangiumcells, inhibitory activity on production of
sacchari de i rpd icostinub@siyhabisbtiord/ iaCt}ie/ilbyeJD@aatﬂﬁSﬁ:eEDIﬁlSEﬁaidtt,i on,

i nhibitory act p. i f dothellne ation ct|V|ty on
renin secret :?‘L()énﬁ!aéi/ra%’ie &g%&%g%%gr?%a & Vi F?onstethn%}e b?ﬁ‘ﬁ “6H Jaﬁ?lll vity,
activity for SroégdlmamgapimducﬁpeohfmalpyosmaghMtnof etthe m&ﬂhatﬂplan

advant ageousl t e nts r
diuretics, plaszg:tl g%%%géﬁ%%l\égﬁ%é %érﬁzlatl g%/cgq&p?%é 3%15'3 %lﬁ?leasm%(&c;r etion,
agent for 5heei’rfﬁp¥”a¢m{?ﬂels @&génlafasr.renal failure, etc.; and it is effective
in preventi ngpanghlr kh&ANY BULY REELENSI on, edemn, ascites, heart failure,
renal functi m?%rﬁw—‘vago%mpar asecretion syndrone (SIADH), 20
hepat oci rrhosis, hjpRmEgrEmANs/oRyhekateas alceiabuses incthe unaertgondi sor der |

Mot i on si cknesse AAiRE; FRS 36O AT @PhAeEr . I BAlambRld Yelwa e@'cf 59%5 diiseases
associated with ischemc, etc. Mreover, tolvaptan has the | ow ng
effects as ofPFERiT PRAREFENFateL: taperAturedetiagn h2® droy 261G eecea.aarmt erine

snoot h mecl &o28isxnseri ¢f b@NsudatNbMiiR ¥u@id 8t ME | dens@siff '40@ 'or
i nhibitory effect on SY. thef_’ % and secretion of prostaglandin,” and

vasodi | at i ngt8e¢%4 HHEYS PFyIesS MOTEPYIGt 0@ ATRURE ekfe MRTaYy ind/ or

treating oxytaoeeftaas.sp@irﬁtt od ﬁht&@aﬁéﬁ)erﬂﬁﬁﬁé SHLRdrY 207 €16 @d&dd¥Er Y,
dysnenorrhea n.st

| abo repar at o, Caesarean delivery,
etc. Tol vaptaf i8 Ssgllv%olg 8gt?%rl?fl ngﬁﬁﬁqrnaf‘ﬁ@ﬁoistqeééfw bo¥ Wy sti ¢
ki dney di seagese. Ushery thhesudt ugh watbe reustsamedor eligastutieahis gue of the

nvent i opgcag, pL f,hat _are adm ce da 35 (d
IFo\r/n“r I\/:al Et ai EI gg%%g@gf ngaﬁ%g’%@fggg 631? g%q'gjﬁg@%adaf yI n tht(a :
i nvention, tR&XEETPHEOMLRI hlnm@rndm@moal of ct)lenmeplaeatimse that mai ntai n
desired forms of IR PHEPRIAL! O bt 1 /BE OSEE ! Hbdrl VAY dredyction

processes. Preferable hateria ose t mal nt ai n he fo mo
phar maceut i caPipr @fat 41 Tops 1owerodweberdinl vt h30°exer Uswen, awtespher oni zati on

method. In the.tdjueili Oftecdgshrabl e, t Fagls @{ J{aevpt?lrg}ég(rﬁi t(;u ni ng

mat eri al éd) are water-retentive, swe
for m mai A ai RPHY Rét ERisrengrre dhe n%%%&eaW&Foﬁ%ﬁﬁsﬂ caélcpmbﬁn take

hypr anel | osea mlllalykscﬁﬁ latt @6 t&ﬁpébé%@éyqireyim{gl Hh 9P Randifhd.i ke
wat er - sol ubl En%%l I uI cryst %LI I n | ose, | ow substituted
I

hydr oxypr opy eIrulil ta@%r’nse B& & ecﬁ?ﬁ%’ielsﬁs%f EBECTUART RRG/RE| FUEE sodi um
croscar nel | oskcehadi hag maabmqmah%ﬂeewyimﬂbhul ose, ethylcellulose,

hypr onel | ose phth Hat &, yl net h u acet ate, pht hal ate, 15
cel | ul ose acet at eaﬂ SR i 0588%%‘2 gg S Jr%??’é 'ﬁ%iﬁl%tﬁﬁt VERRERR ubl e
ce: | ul osnl’éS: pmaxy\henyhoqz?/mawimgiane? glmltmbyet-re;d e?hai ansiydise él.@la_ébfbﬁt/?fly| pol %lrrer
pol yvi ny r or,.fu | |e an [ ubl e
e P el Sare

am noal ky cy o Y o i ac g copol yner
RS, met hacryLjG,;aghd GRQI YIB! e JELH &Mos% hQE%OeDO'mgfﬂ op Methacrylic

acid copolymer LD, dry rret%acfry I'c acid copo YA nyracet al
di et hyl ar dnoBesfiesrble pramplec inatude ahskiast| ens yanbet |selpo’d:qdrérem thheat

starch, %jcegshay ggnsfs%ﬂgséq’:‘a Pth@ﬁaﬁ.’ :§}1‘1t§i angh ;A t E@:@ﬂ )ESJd’e ctrin

pregel atini zed Starch nize ch, ‘déextrin,
0- cycl OdextrFFFhaHﬁP?od@)lF@'ﬁ?} dextrose, fructose, maltitol. More preferable

sugars and/or sugar alcchols may be at least one member selected
from the group consisting of erythritol, xylitol, lactitol,
sorbitol, trehalose, maltose. Even more preferable sugars and/or

35 sugar alcohols may be at least one member selected from the group



i somal t, hydroxypropyl starch, sodium carboxynethyl starch, pullulan, and

| i ke starches; gum arabic, gum arabic powder, agar, agar powder, gelatin,
purified gelatin, chitosan, xanthan gum 30 pectin, sodium al gi nate, | ocust
bean gum guar gum and |like natural polynmer conpounds; stearic acid,
nonogl ycerol stearate, carnauba wax, stearyl alcohol, cetanol, nacrogol
1500, macr e@pieedldedz macrogol 6000, and |ike | ow nel ti pgTeictdnssgdst ances:
and the like. These formmaintaining nmatgfials are used singly or in 35 a
conbi nation of two or nore. W2009/051022PCT/ JP2008/ 067996 - 18-

Pref erabl e f epnsistitigaohiaxgythaierl, al sctarel wadrshydnsad, ubkehadode have | ess

di sintegration.action. a es of such for mai ntai ni ng nateri.al s include
Crystal i ne capfiads, 2o AEBLEse SopdiikoRy ! Taree b ik, SR a5l

pol ycar bophi Isugatziaml/oetsugab @rophbdas lhave reddonbbie scdubbkittypemf enabl e. As

crystalline ¢g clal_ . pr t S .o 101", "Ceol us
P11-102", " %ﬁkﬁﬁﬁﬁ%ﬁoﬁ&m&%ﬁ&& ﬁg g‘%’ﬁ,%ﬁl 8 °6‘|%§J‘ t%ngz ( Asahi

Kasei Chehi caygrGerqpipity AvTieyl absb 260t ¢xMilent dongttem) stordggAPUR 12"
(JRS), etc. %@Ebpﬁh sed. 10The anmount of these form maintaining materials
contained in the phdarmaceutical preparation is generally 1 to 90 w.%
preferably 3 to 80The .sugapmng/pr efuspabilcahol o8B0 bat sebectefd ekra@otmponent s The
phar maceut i cqlrpLapRrabbiitreial ReokiMant | ke TBYe &I bakfhmplas f o ExAER! €,
exci pi ents, binders, pH adjustors, absorption enhancers, |ubricants,
colorants, c&BlP¥ents, flavors, capsules, and |ike various additives that

can be myed wii) ER@nsOtd1d apdalyeREEeE iThakedy €parati on. These conponents
may be m xed in the pharnaceytical preparation of the jnvention jn an

anount that 20 doeRr¥HEEiFtdrairethd &pFektPdcghotndsi ARRACPEnfrom glucosqyq

phar maceuti caly e®tyn@ pes@Edloal | FRe helithfigipuielt bDredyghpiwiieiabllyy ps oduced

t hrough the extyusion thod and_spheronjzation nethod. The dosage form

thereof is pﬂé%é%faﬂi’? %@@9@- BEItaES, (anf) gssEPRsY %-Préﬁ}’g?’eajt ﬁem?

phar maceut i ceky@rizwelli tls (3.8pgr atikikan dtheiieaisnvent i . pagrdhrioslned i n such

a manner .t ha . aho owqﬁr |Lets | ont ai.n in lLets, simlar

to spacelgabEF %’glﬁ%laibp%fa? (pe i%g?g%%%to gf nlé%rléngf (g:b%}'e S &Saicstsdgé%?ia ed in

Advanci ng MedEcythritol FH®Y'r Gikkeh CE8)icaleXo.Yobtd HarcanKenased.p. 22,

Hi r okawa PUb'(PSPi)”Q( $roMALE @};&fa%gb,} ra0gdosage forns of the

pharmaceutical soli (X preparation are pellets, capsul es, and _

pel | et - cont ai ni ng Xebitels. 1-Bosagesuasrnslashod apkupEgderedhby | anveBringi ni ng

tablets are QgyaniAFeOUSRCAMP haktbe: ARALARE SiyhbsaIbyS AllifhiRsepar ation is

easier to handl e and take. Additionally, from'the standpoint of |g‘grow ng
t

tabl et sEPendPhlasdaky RuprCgrRatioRas fyditol haspemee hyeERcaPHFHY -t 4BPet may

be coated VRN Q2eClLd®]0NIR4R96cs Lss¥lddn 13%1‘66 RMLd0W 1.6
inpairing the eff of the invention V%n‘?{gqt e pharmaceuti cal

ects . s
sol i d prepar &t Pk NRE FROERRT: 163k EXERET S nfUH  pd s or pellets,
t he grain si PrRafhaddueipaViRespostspeduretis) i S Fpeeieds,abhy 2181ik® pdimimoff rom

t he vi ewpoi nt
wp xylitol is 93 to 95°C (Handbook of Pharmaceutical Excipients, 2001,

25 Japan Pharmaceutical Excipients Council). As xylitol, commercial

products such as "xylitol P" (Nikken Fine Chemical Co., Lid.),
"XYLISORB" (Roquette} and "Xylit P" (Towa Chemical Industry Co.,
Ltd.} can be used.
{(B-1ii) Lactitol and Hydrates Thereof

30 Lactitel, i.e., a sugar alcochol, is produced by catalytic
hydrogenation of lactose. Examples of lactitol include anhydride,
monchydrate, dihydrate, and trihydrate. BAmong them, non-
hygroscoplic monohydrate is preferable. The melting point of
lactitol monohydrate is 97°C (Merck Index, 12th edition), and the

35 amount of water (20°C) necessary to dissolve 1 g of lactitol is



5 of production suitability of extrusion. When t he pharmaceuti cal
solid preparation of the invention takes the form of capsules, the size of
the capsules is preferably No. 5 to 00, fromthe viewpoint of ease of

handl i ng and taking the preparation. 10When the pharmaceutical solid
preparation of the invention takes the formof a pellet-containing tablet,
t he tabl et wormbwesaizky t akes the form of a round or coupteiR2068RE79961€

di ameter or major axis of the tablet is_ppeferably in the range of 6 to 30
mm fromthe viewpoint of productivity and ease of handling and 15 taking
t he prepar at iloR. gPtlhgibbobrofiVPhinoshcefitidzd Bhaipiesesit i20all, Sepea Prepar ati on
of the Pres od of i

phar maceut i cal %A"?CY 6’F§ga$xé:tl%%%tsop°?rhmagr esen%épl n\gce"rflt |%lr?ky€léafc?f cularly

t he net hod ofcomemmiupm@aq;t@v\dmks asplldceisgl agdltaptikkes, Fine Chesdcabed
bel ow, but ignotyliy rp ted dheLeso. The pharmaceutical solid
preparation of “f hé present invention may be produced by various production
met hods. When (Brivdudenli powaed slvdseteefiberentd capsul es, which are

preferable 25 dosaggnfQiAs {n . thg duduentiRRe1! g BE g deg S8k é&qn

preferably includes at |east an extrusi on process. |on to t
extrusi on pr G2E§3se (Ie CHFBD RYELP Ot %9%@&%?@%%&%&“%1—%% a wet - kneadl ng

process and @ﬁehfcsmhéaﬁémt%@ce§&cbli£!9f r@@aﬁ@@%%w@éop&eﬂﬁ fHhgpar at i on
of the invention is 30 pref erably produced t hrough™a wet-kneddi ng process,

an extrusi on apPeRlesy wateph@btHi raesssArprisc 8sasolyediyy rmprpiteleds, 0.dnd

optional hy amsi ¢y) ngiaﬂBB&ﬁS%f biih B Eedt1 VBN QA pi EMQS € 200 DCO8PQ6 are
preferably carried out rder of wet-kneadi ng, extrusion,

spher oni zat i PRGHh by BT rca S-JeiNnlvhte’ s Bﬁ%ﬁ ffon of
RIS AR A i LGRS R FAR I

the inventi 0%0_1:}4!3;&0@8/ gp kR 2IPEE/ Jﬁwgéﬂ%wﬁﬁam%@euif&qsm@fm&@m of a

b ocess and. 20 Epelibet PRmRgeih sl R B HERP oy nQEe ot TEEFMY

preparation @shawms lamérmalmnﬁeﬁ@kesolt h@3f gr.medb-&21el |2at sGﬂ:b’lItal,l’ll ng

t abl et e r 5|sf gS ellets

wth sui Elgbl & §“8%‘%a3 gg cﬁ‘l I’SI & O%V\%%rgi'%ﬁbgg“ ﬁﬁik%ﬁreove | 1mlocoati ng

may be carri €a-outtdadt e?NEQwRBaEﬁWQEI'thOQIﬁetIt@edemd V‘EDEWMdDFrQOH'Y ocess

10The wet - kne(q.gquqﬂlré;rgggf%ddas{ cRr ocL%as wgg -kdgadi ng the above

conmponents with other conponents such as er to allow water to wet
each corrponeriB'VlAtTItelhﬁ%OQQ ad iﬂma%@é'ﬂlea‘?ﬁﬁ or the sugar al cohol of

conponent (b) may PeHEELei dinRAWIR!, LM Qrsﬁdbrt BEmbHemL Of s 8 550l ution in
whi ch they are dissolved in water in 15 advance. (et - kneading is

pr ocessed?maidAFICBREAES ol FhhER THPgRLURESS 137G BPEdl SiTHhRI D H'@éltoﬁcarrpl es

of the machi meghamsd b8 4 %aﬁﬁ&céﬁ'ﬁ@@ﬂ READYIREESS §ﬂ&!&h@&? 88 a MeweSpeed
Kneader (Ckada Sel ko Co td. g[ 'Vertical Granulator", (Powex Corp.),
r?‘ﬁﬁéé’& E

"H gh Speed Z§3FFX Rypan enzyme method,usifg SrfialPig: Ty pe
M xer/ G anul gredudiMg’ badldrdaMaght®igh €eehalbsél. dl,hydﬂd{é ia Mtxebn anul ator”
(Mut ual Corpgration "Aeromati c- F| et ¢, [Extrusion

o ooy e RS biro Y, ARE dtve L fof B dreRBe e i e B G S sy
kneaded mBxt @Eetﬁ&naabseohmydtﬂee Wet 9apadidnghdraass dowatér q26ween to

produce oyl pdrlgale,f Lhoiscolbey nese fLnSilc Al A,ALE fi0h bigited. and my
{(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)
30 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

35 used for pharmaceutical preparations as maltose syrup powder in a



screw supply type, a gravity supply type, or a piston supply type. 30
Exanpl es of the screwtype extruder include the "Done G an DG L1",

"Twi n-Donme Gran TDG 80" and "Twin Done G an TDG 110", (Fuji Paudal Co.,
Ltd.), etc. Exanples of the gravity supply-type extruder include the gear
roll-type "Gear Pelletizer GCS' (Hosokawa M cron Corp.), radiation-type "FG
type Cyli n®NG 208%05382Ext ruder"” (Fukae Powtec Co., Ltd.) PCEUR2008/06Y88%5

2009/ 051022PCT/ JP2008/ 067996 - 21- —1¥¥en produci ng powders, the pore
size of the screen may be set at 0.3 to 0.5 mm When producing pellets and
capsul es, t h@hpma:esitieabfadulhaw&cr el toay e déeideat i0tS ahby@ride and
Spheroni zati gn oh ocess 5nT e I§cg}1hglgogezhatsl Q0. Rrocess ii%l he P OGESSH of
cutting the cyf1 riecal T1Der arne T he9eRTT S|oerrocess into
appropri at e- sifzesktqy €20%€) Adcksspheronidiboglveneng tof maltagembivhylivata

Ex I f i i I "Ne

Speed Kneader® (ki 188 5osh L¥bsEPReIL 181, 38, L RECETZS . Cfictil, N

Paudal . Cb., tbtedne;ltimepdim @@mpasmmnaan trad togy avnekydrake {SFrlazmd Co. ,

o). ete: DY MIBCRBEERBox of PhariSuli NG, IAGRRS, It S fkACESS of
€s processe

drying the partic eroni z |on process to renove

moi sture. 15 Pbﬁwuﬁﬁﬁb@xﬁéﬂ%tﬁe@wléﬂ Fedf %&Pﬁﬁ@%ohyﬁ’ﬁﬁtleect heati ng.

As direct hegbimiércihdl pfoRiiRl such b a&s&msnt il f(bawil e8ehdaderramsy, etc.
can be enployed. As indirect heati ng va for exa&p , a vacuum dryer a
r

microwave dry&f;) #oarVisFCkR drvdrgbiialires” ciiher Fppiiyedak efCeific
exarrpl es1of l];l&g_)’f&falﬁl pesudeged in the dry| ng 20 process include the "d att

Fl uid Bed G anul at or and .the "Ml ti Powr r porat i

"Box Aeration Paraf? é:I\ﬁSF?'%Wnlﬁl% TiXHRG ¢ %‘g f‘d%?"i/gg THEST a%ai Co. ,
Ltd.), the "§bitcdd enh&is tbél@ha&taci\ﬁ;,gofcme khtaddd nﬁh’alf'd:bﬁmtﬁfnyﬁg NFQOD"
(Freund Corpor . the "Vibr " (Chug. Kakohki. 5 Ltd.), the
5.+ P 200 IEI e Ec-Fares phBgrtd Feluntnn, RIS Mingta; o0t
process is tpéaptmmzes obitekithg J:mtenpaommsl plasificdzérxegegrwmoss ze from

the dry R85 ilfﬁf RELEH | E1usRaSb W9y Q%o*él_oglé%g%?!?ﬂe%a%ﬁ gl Lhis

process. XI Ng Procéss M Xi Ng process is
t he process efrobditi. ngﬁ’k@:ogﬂmtdm tlee t-'-’ftebphxtyi of etheaprepanatdéonicani bg process

and m xing t Beobgidd Ghe (r%ngléélﬁugh.bg?%{o t&rmeef |}§ru&:Qfaneﬁ€rg&E§%yfor

di f fusi on-m g net a contal ner met ho IS sulrtable 3
the glidant- #PRE¥RIISAecesSS. V\D2009/051022PCT/JP2008/067996 22-

Capsul e-filling Prpces$e invention,/R& Q@PséﬂeecBhﬁéﬂtngaﬁfd)QgsrﬁeﬂkﬁcirfﬁoorOCE‘SS
of filling capsules with the artlcles containing a glidant. Exarrpl es of

the machPHes 2HA8TPASRA: FREEAGSORIVIEF| 19 (RACRF BV Y| SHORCRIGAMOLY | 4RER] |

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

25 and/or sugar alcchol 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

30 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,

35 Japan Pharmaceutical Excipients Council).



5 super" series (Qualicaps Co., Ltd.), the "GKF" series (Bosch Packagi ng
Technol ogy), the "ZANASI" and "MATIC' series (IMA), etc. EFFECT OF THE

| NVENTION I n the present invention, the use of sugar and/or sugar al cohol
that have a specific property can provide appropriate 10 plasticity to a
kneaded m xture with a high nethacrylic acid-based enteric polyner content.
Ther ef or e, WQ200%0%@2 necessary to add a plasticizer toPEHEp8H6T8Eecut i cal
solid preparation of the present inventign, and it is thus free fromthe
foll ow ng drawbacks caused by adding a plasticizer: the conbination of a 15
pl asticizer p{@mBress met anor phosis and def ormati on of the methacrylic

aci d-based enteri CAH%L&/]{EEE; df@‘ﬁisﬁlglé tasef%ly?chg glfgrgggf‘yﬁscgm%ggﬁ Qf the

enteric polymer on t a screen can cause obstruction of
t he screen arRftife Ingredientoftot ireasxor myeveru difeasan-e, Suchedplgsseare beer

remaining in g $9lind 20 8B aﬁz‘egrbd?:fyomé’t%itt Pﬁef@%tfa”?rs%'i‘é‘ﬁ&é and

deformation of the nethacrylic_aci d-based enteric polymer with tinme. As a
result, tRe ditydsrtRi ShbaRingelGiter net@dugenia Krystid Pelymapbidnbl e.

Since the phasessiy iggabs S be WP AlHeOMnRintiBE 42V 80kh AhatdhecoONntain a
| arge anount of net hach¥I|c acid-based enteric 25 polynmer w thout the use

of a plasti ci%EPIEHE aBF AT ats Hegheee Py tli‘%lsé‘é§%lr%?§nf?](ﬂa?§bl lity

that suppresseehfislg o€l erasanvéntiba tPRehaGSs thetapRsttnadrichggt and
strointestinal tract. The

rapidly rel eases the dru n.the | ower ga

phar maceut i 03% EB‘FJF'd SBF‘E%EreaFIF‘égr‘F 8fet %1 Hn EFBRT s e SR iTRLEA%Et hacr vl i ¢

aci d-basad ernleatis ctp@nyamte’l théiupgaoit RHILEAROHSE, Crdhel ' § hikelye has

Coati ng. pr oceSeer R BB RactBtrRls 1 bt BauEPHoh conott aptiee

prepar at i ons diskagegiepehdimbge Ve poepagastoristesoinan- speai.fic rel ease-type

35 preparations, r S ceord ot
@%%@%%658 k511563580 noRc §9%%a'1 9; 40 the drugs o1 g

WD2009/ 051022PCT/ J present T nven Hat maceu
preparations Hlﬁa'vbﬁgvadtesw@@bégsmallmmﬁﬁsellm pndpeEnvt be pavahy lwlpblmluced

i nexpensip¥el % Qgté&e LY pEaduch I gﬁ%ﬁ? e E
Fig. 1 is Dissolution Test of Hﬁdghy so%a I%%f V\% l?#' gﬁ: CH | SSO (ltl on
test results 9%f a%npl es 24, 25, and 26. Fig. 2 is Changes in Blood Level

after Admi nistratigedtdehg FRSLIPEIRA Wrohs, \Wahehi 2w, tol vaptan plasMa
concentration .10 after adm nistration under fasting conditions. Fi g.

3 i s Changes M-AFENFSE Ry SOBPigat hefli Ardt Hidie BhemRcert Med) keGigreshows
tol vapt an pl asgebeaneants ag'hrpoBV@fﬂlﬁr S@ﬂfﬂlmhﬁﬂi rcﬁ:’i kRe gﬁaﬂy sBdbse drufs, 4 1S

In Vitro; I vo Corre| ation ey ditign | es which
shows di 4 ér aﬁ?ﬁﬁ’%’él Pyt H%’er‘é‘%‘%ﬂl H’?fpwﬁ‘ét 8 l’i‘%é’lﬁ'ga‘ﬂ%‘;@g é‘ﬁce time
(MRT) and t hele56Phleids snl tHel backdrivand Er® of faxanplmeuRdn G, (bthavolro-1n Vivo
Correl ati On)'ccauld potentially trigger problems like crystallization or
crystal-growth of drugs.

Examples of drugs used in the invention include 5-

25 aminosalicylic acid, acyclovir, aspirin, acetylsalicylic acid,
acetaminophen, aripiprazole, ampicillin, isoniazid, ibuprofen,
indomethacin, ethenzamide, enalapril, erythromycin, omeprazole,
ketoconazole, salbutamcl, salazosulfapyridine, salazopyrin,
diazepam, diclofenac, diclofenac sodium, dipyridamole, cimetidine,

30 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,

35 hydrocortisone, famotidine, phenacetin, phenytoin,



BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 20 EXAMPLES The present
invention will be explained in nore detail below with reference to Exanpl es
and Conparative Exanples. Exanple 1 25C | ostazol (100 g), 15 g of Sunnalt-S
(mal t ose nonohydrate; Sanwa Cornstarch Co., Ltd.), 30 g of Eudragit S100
(methacrylic acid copolynmer S; Degussa AG, and 10 g of Ceolus PH 301
(crystalli pg nedisusese; Asahi Kasei Chem cal s Corp.) wecesbmesisiive a Speed
Kneader NSK-150 (a m xi ng granul at or; la Sei ko 30 Co., Ltd.). Then, 20 g
of 5 w v% HPC-L aqueous sol ution (hydr ox propyl cel | ul ose) Ni ppon Soda Co.

Ltd.) and 10 aeﬁ%g%ﬂaﬁbf&u\ﬁ@t udeabs R4 dpthstht (e braei st O scane,
wet - kneaded or 0 seconds. The kneaded pr oduct géasengr adually fed into a
9

Dome Gran DGERROYRHFaskir (RE&ANipRcnepREsApLERNS, LY g8i HFehusAlrh a 35

donme- shaped gegndi@itiong, Spdillce15irg e peipHenAz{na,aad 1 sdphRAEFirkine maleate,
MA) 2009/ 051022PCTMI'200 06799 -24- ratio of 22.6% Extr E sion was peate

three times 5932 gﬁ%ﬁlﬁfm%lﬁﬁﬁ‘i S ERPEERTEESY i B erqnﬁﬁje 1Sy

ext rudat eg ab.ﬁﬂ*soé.’ratz@l8 CIisiRopEingt bisddstiagne Madowmeiniez erek@higtl:, (a
spheroni zer;

; Pauda |ppdvv|thacr ss-hatc lLate in
which 5 pi tcr]rggbgﬁ g cﬁ?%ﬂquﬁépei nltoé%vté‘.’fq? %raﬁﬂo e extt uda?més}: o%e?e
processed fohy2Bocdeands, a:taraeolmahy@mchﬂ.\eerﬁa;f daﬁmrhydﬁﬁﬂnepm pr oduci ng
wet pellets. I d j P Eh an Hcl-%q tray oven; Tabali
Espec Corp.) hgg(fo%o‘yg@g for RBB%%%F@%%%M g?n rg r(|E)é’gl lets. 10The fine
noodl e- i ke @xﬁr@rdﬂioesd@bttmdnebhzmetmrbohb@ii@g eyanenstpiningr ocess greatly
affect the ay ?ﬁf&é’tﬂ%@_di.dgr%%ﬁdﬁ!a{'é@otlyrfdrotcﬂfoﬂw NRSEHLERLe SOl 1d preparation

of the present 1 nvent anount scal e, since the anount of
kneaded prodiwdresidosddehrranghidinechednochosife, | leyerarpiefvure applied to

the kneaded %gdpé&ﬁ%&dés do%&&{eoue&&@e D281 A FREQIUGHItHel y 1S
difficult to &stinate. Accor di ngly, when productivity -is estimat ed based on

a smal | amoudfékef kneaded product, one kneaded product is repeatedly passed

through a screen spy&tedbbiéBagsant thanGRRdLdPRc0hctd! hdysmesi tions
accunul ated in the gap between 20 the screen and screw.is staglllzed I n

such a céndi BFBH- Ty SHEEﬂﬁﬁl’t"ﬁY}r%‘: BFé‘F'etagﬁF?mf’@?Bﬁﬁ PEAPIRIFPHY fol | owi ng

exanpl es, onabkpesftdy prashethavhs stbgrechntde! @meptatieon three tinmes, and
t he tenperat neaded pr.oduct was  neasured aftgr each extrusi on.

The pl asti ci Fﬁ“iﬁ?ost%ga% B8 FUFEERY R SR F o E W Hese
t enper at ur es diclofenads bodium, ndipyddeacte,i nf testadol hevimyastain, R- 101

(Technol i ne t rglu&u@e ’E??r?é)’%&ﬁ%ee % éé?ﬁ, k?ﬁ% ?%o%ggﬁ% asur ed

after wet-kneddrig, and errper’at e of nea uct was
measur ed 28f t éolegptenexhalepegndolheal dperidoner dvsiiooprtilisonde mnmmew ng

table. WO Zgggégérgl%z Pgév]fs%ggﬁ'{ 06{30%rdai1 l -Eﬂ“ghﬁléulone, prednisone,

furosemide, probucol, vesnarinone, lansoprazole, risperidone,
rebamipide, levodopa, rotigotine, lovastatin, carteolol
hydrochloride, nicardipine hydrochloride, procaterol
25 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.%,
30 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

35 or two times administration a day. For example, tolvaptan has the



Wet - Kneaded Product Measured Tenperature After Wet-Kneading 24.2C After 1st
Extrusion 31.3C After 2Thi Extrusion 33.0C "' After 3rd Extrusion 33.0C
Tenperature Difference Before and After |st Extrusion A 7.1C These
results show that m xing nmaltose nonohydrate can inpart noderate plasticity
to a wet-kneaded product containing a | arge anmount of nethacrylic acid
copol ymer S0 Bogsaeple 2 Ci | ostazol (100 g), 15pgr/ow2edsrogtoesitol 100M
(erythritol; N kken Chem cals Co., Ltd.)3630 g of Eudragit 5100
(methacrylic acid copolymer S; Degussa AG, and 10 g of Ceol us PH 301
(crystalline fwdlpwlngs effegshias I@y@isomica&rs:a@gnjzﬁt)icmteivﬁ.eg 10 into a

Speed Kneader, NSK; 1130 G, FA%k td.). Then,
20 g of 5 W/vf% HPC- L ggueé(?l}s E% | u Q%d?%@%% q%l osie' Ni ppon Soda

Co., Ltd.) aﬁdlhgblétﬂgigoﬁa%?aﬂﬁi%df%@ﬁ‘ mueﬂevmdeqtsaatbufmermbmmun@ns and
wet - kneaded %g_wéﬁ%ﬁﬁemmwﬁl@e@%‘} B ‘:‘tl‘: g)@cﬁv@§?d§) chélle ed into a

Donme 15 Gran L1 (an exttuder: FUji Pauda ul ppe wth a
done- shapéd @%1REVItEoR isbibl 9Ty AL G LG, rﬁﬁfﬁhélt%rry ape¥tifvefemti o of

19. 3% Ext r usiopmc Was a@@ﬂawdfémFesm&ﬂl@i%Suféa %xéféﬁwnspﬁﬁﬁb%oﬂp rpmto
produce fine noodle | i ke extrudates about to 3 cmin length. "Using a

Mar ureri zer GFLABHY SnsPRERELPS OF, faehqr E@Iba&&*é}w(%’ fox ggopoigiddi pped wit h

a cross- hat chheptatmnicoiat) abtpiitghesr q&lﬁlsﬁﬁl\h@dc&sﬂrm&@idfﬁb? fdsadgitm the
ext rudat es wer e, pro ssed for 15 seconds at rotation speed, of .about 1000
rpm produci 7§ a\g't lBSi”PJettq:Fy S HEY %W@?%CWPe°%rsla€ﬁ‘%lfiﬁ h 1EPRI200 (a

tray ovenp Tahmbﬁmgm&&mmty aehl%st%}enefﬁcrﬁti& 31m1?%£§1504§e2.$myﬁ| nI dry
[l et [ infrar t her manet er - echnol i ne
PEa 3%t he- t SRR At B REeD kR tn,” E At oA TR vomt Aoy

wet - kneadi ng seanetidng nhewper at¢guletbdn talaemietty,kmeaﬁk@demmm@ﬁ amsvihegsur ed
S oS pE g PRI Belliia e, e
Tolvaptan advantageously serves as a vasodilators, hypotensive

15 agents, water diuretics, platelet agglutination inhibitors,
promoters for urea excretién, agent for heart failure, agent for
renal failure, etc.; and it is effective in preventing and/or
treating hypertension, edema, ascites, heart failure, renal
function disorder, vasopressin parasecretion syndrome (SIADH),

20 hepatocirrhosis, hyponatremia, hypokalemia, diabetes, circulation
disorder, motion sickness, water metabolism 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

25 constriction, inhibitory effect on milk secretion, inhibitory
effect on synthesis and secretion of prostaglandin, and
vascodilating activity; additionally, it is effective in
preventing and/or treating 6xytocin—associated diseases,
particularly premature delivery, dysmenorrhea, or in stopping

30 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.

35 (d) Form-Maintaining Materials




follow ng table. [Table 2] Wt-Kneaded Product Measured Tenperature After
Wet - Kneading 24.3C After 1st Extrusion 31.2C After 2nd Extrusion 33.6C
After 3rd Extrusion 34.6C TenperatureDi fferenceBefore After 1st Extrusion
and A 6.9C These results show that m xing erythritol can inpart
noderate plasticity to a wet-kneaded product containing a |large 5 anmount of
met hacryl i wombglose@pol ynmer S. Exanple 3 Gl ostazol (10@cgjypodsiempoef
Sorbitol  SP (sorbitol; N kken Fine Chenigals Co., Ltd.), 30 g of Eudragit
5100 (nethacrylic acid copolynmer S; Degussa AG, and 10 g of Ceolus PH 301
10 (crystalline ceih uhesenvétdbh, Kageforahariced imitgrimteriel e(d)etky beo a

Speed Kneade NSK- Xi.n anu at or ada_Sei ko, Co.. Ltd.). Then,
20 g of 5 WV ?ﬁ’(&tg éﬁlerbrq?& ‘g‘ﬁ%‘f (rﬁ'ﬁd‘?%%ﬁrﬁiﬁﬁafggmﬂ S¥EIY bpon Soda
Co., Ltd.) apao8uctioh purvarieds wabductienheprasisadeas Br@fmrabi;elmﬂtiennslsand

wet - kneaded f. 5 90 Th e ra fed into a
Dome G an DG%?L lhé)rf’%e%?%%%'aQﬁt?u %héz%‘o I‘g h%gﬁ%%e%@é%ag %rbe %r ¥Lt° ﬁga

done- shapéd @redtln:aaﬁ by ’ehep@ﬂermme aid Gpberonizatdiem mepbedure rati o of

22.6% Extrusion wgs GebeAtEMLAT CRetIIMS BLelr 36 e R, 40 rpm to

produce fine noodle-Ii e ext rudat es a out 3 cmin ength Using a
NMar uneri zer ggqug}ngagsmﬁﬁgrgﬁlz@qa apg)jwater— retentive, swellable, and

plastic. Examples of form-maintaining materials used include
hydroxypropylcellulose, hypromellose, methylcellulose,

1¢ hydroxyethylcellulose, and like water-socluble cellulose;
crystalline cellulose, low-substituted hydroxypropyl celliulose,
carmellose, carmellose czlcium, carmellose sodium, croscarmellose
sodium, carboxymethylethylcellulose, ethylcellulose, hypromellose
phthalate, hydroxypropylmethylcellulose acetate phthalate,

15 ' cellulose acetate, cellulose acetate phthalate, and like water-
insoluble cellulose; polyvinyl pyrrolidone, polyethylene oxide,
carboxyvinyl polymer, polyvinyl alcohol (partially or fully
saponified), and like water-soluble synthetic polymers;
crospovidone, polycarbophil, polycarbophil calcium, aminoalkyl

20 methacrylate copolymer E, aminoalkyl methacrylate copoclymer RS,
methacrylic acid copelymer L, methacrylic acid copolymer §,
methacrylic acid copolymer LD, dry methacrylic acid copolymer LD,
polyvinylacetal diethylamincacetate, and like water-insoluble
synthetic polymers; wheat starch, rice starch, corn starch,

25 potato starch, partially pregelatinized starch, pregelatinized
starch, dextrin, o-cyclodextrin, f-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,

30 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

35 a combination of two or more.



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 25 200 (a tray oven; Tabai Espec Corp.)
set at 70C, for 2 to 3 hours to obtain dry pellets. Using a

non- cont acwa adw@siee t her moneter | R-101 ( Technol i ne Lt BCy/Jp20ds@etoserper at ur e
of the kneaded product was neasured aftefgwet-kneadi ng, and the tenperature
of the wet-kneaded product was WD 20091051022PCT/JP2008/ 067996 -2 7 -
nmeasured after eackrebeirable (fnmilftaantemﬂlrtgsmanse&iam@vnei natdre-ihsddubdeng

b@?l Eneg-(lj-?lrjllge 5]41'.1.3 t-%g%]%r d?ger@%g?h%z} S asurg%aﬂp et ‘%18“ trbglron 34.6C
After 3' ExtmasntEinif§. mefearxﬁsn.atzlmm&frmadﬂd:e@efedﬁeldﬁet,echj:ljsxsal_Ext rusion
ﬁggef\atSegg p[sast | Clt to é gewcé%}églgﬁg Egi(}’u%éé:%ﬁ%zgénféﬁéﬁg ‘?Ctgcpg;m;ﬁ!r)hm of
met hacryl bc &evetaddpoe ygedduBse is most preferable.
As crystalline cellulose, commercial products such as

"Ceolué PH-101", "Ceolus PH-102", "Ceolus PH-301", "Ceolus PH-

302", and "Ceolus KG-802" ({(Asahi Kasei Chemicals Corp.), "Avicel

PH-200" (FMC Corporation), "VIVAPUR 12" (JRS), etc. can be used.

10 The amount of these form maintaining materials contained in

the pharmaceutical preparation is generally 1 to 90 wt.%,

preferably 3 to 80 wt.%, more preferably 5 to 50 wt.%

Other Components

The pharmaceutical preparation of the invention may contain,
15 for example, excipients, binders, pH adjustors, absorption
enhancers, lubricants, colorants, corrigents, flavors, capsules,
and like various additives that can be mixed with the solid
pharmaceutical preparation. These components may be mixed in the
pharmaceutical preparation of the invention in an amount that
20 does not impair the effects of the invention.

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

25 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

30 dosage forms of the pharmaceutical soclid 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.
Bdditionally, from the standpoint of improving tablet strength

33 and humidity measures, the pellet-containing tablet may be coated



Example 4 G lostazol (100 g), 15 g of Lactitol LG 1 (lactitol nonohydrate;
Ni kken Fine Chemcals Co., Ltd.), 30 g of Eudragit 10 5100 (nethacrylic
acid copolynmer S; Degussa AG, and 10 g of Ceolus P14-301 (crystalline

cel lul ose; Asahi Kesel Chemicals Corp.) were fed into a Speed Kneader

NSK- 150 (a m xing granul ator; Okada Seiko Co., Ltd.). Then, 20 g of 5 wVv%
HPC- L aque®s208u¢50922 on ( hydr oxypr opyl cel | ul ose; Ni pponPSHdB20@N679% t d. ) 15
and 8.5 g of purified water were added aggbi nder sol utions and wet-kneaded
for 170 seconds. The kneaded product was gradually fed into a Dome G an

DG L1 (an extwittHes ;fifm witPoudalmp@drind tithe) eBfpatppef] thet invenddow- shaped di e

havi ng a pore si Zewﬁ)éch n aperture ratio.of 1 i%?éﬂﬂ%l—:on was

6 and . 3%
repeated three tines at hﬁop aargg(r:eel%lsc[%ee%ololfj ﬁﬁepraﬁﬁmt ol 6’%0 Uce 11 ne

noodl e-| i ke eekesddteeformbmft pGwdars3orpalietendil. gldsinngize Mir theer i zer
Q-400 (a sp Lzer: |4l | tg. gui.ppe . t ssdat ch
plate in whi E’ﬁc’g%%%é‘? %ﬂé eé:g?:\t/%g)rgt farﬁlérgﬁ st%og %&m%r%h%eg{%w%ga?es wer e
pr ocessed5f of2bredtads aitabiditat phrextpesipof 25 about 1000 rpm

produci ng wet pel I ghsn BSEhaBELihs YSIB Hrdearih ANcRPENA ha tray
oven; Tabai Esgec Corp.t) set at /0C, for 21to hours to obtain dry

pel | ets. takegsihey farmey- eeptudes. | Hi aied athéhfumPsates RS101 (Technol i ne

Ltd.), the t @é@éﬂi@ewf g kg doeader HOdUGIpoIaE SRRAYE Sk ahh@TingV\O
2009/ 051022PCT/ JP2008/ 067996 - 28- . wet - kneadi ng, and the tenperature of the

wet - kneaded FRIJER¥LNGaENe@ISBR 18Pt er each extrusion. The results are

shown iniphe fol | ophetg thabpirmbdaldieat lsdM- Fﬁé}iﬂiﬁﬂi&i QFuehe iMpasiioad
Tenperature After \Wet-Kneading 23.6C After [fl trusion, 31.6C After 2nd

Extrusion 342€5 A folR PTER{RYldpbrcontgingng tablet, the tablet

preferably takes the form of a round or couplet, and the diameter

or major axis of the tablet is preferably in the range of 6 to 30

mm, from the viewpoint of productivity and ease of handling and
15 taking the preparation.

Production Method of the Pharmaceutical Solid Preparation of the

. Present Invention

The method of producing the pharmaceutical solid

preparations of the present invention, particularly the method of
20 producing powders, pellets, and capsules, is described below, but
is not limited thereto.

The pharmaceutical solid preparation of the present
invention may be produced by various production methods. When
producing powders, pellets, and capsules, which are preferable

25 dosage forms in the invention, the prodﬁction method preferably
includes at least an extrusion process. In addition to the
extfusion proceés, the production method preferably includes a
wet—-kneading process and a spheronization process.

The pharmaceutical solid preparation of the invention is

30 preferably produced through a wet-kneading process, an extrusion
process, a spheronization process, a drying process, and
opticnally a sieving process. In the invention, these processes
are preferably carried out in the order of wet-kneading,
extrusion, spheronizaticn, and drying.

35 When the pharmaceutical solid preparation of the invention



TenperatureDi fferenceBefore After 1st Extrusion and A 8. 0C 5These results
show that m xing | actitol nonohydrate can inpart noderate plasticity to a
wet - kneaded product containing a | arge amount of methacrylic acid copol yner
S. Exanple 5 Cilostazol (100 g), 15 g of Trehal ose P (trehal ose 10

di hydrat e; Hayashi bara Bi ochem cal Laboratories, Inc.), 30 g of Eudragit
5100 (rmet ha¥%Py¢90P8518% d copol yner S; Degussa AG), and 1@CEIBH00DEA9%6s PH- 301
(crystalline cellul ose; Asahi Kasei Chenpgals Corp.) were fed into a Speed
Kneader NSK-150 (a m xi ng granul ator; OCkada Sei ko Co., Ltd.). Then, 20 g of
5 W v% HPC- L tB¥eq o dors otiue erpsilpdrihey ptopylbcptdadseses Mirppan Soda Co. ,
Ltd.) and 8. i gi ; i ol.ytions and

wet - kneaded ?ﬁlﬂ%@gcgn%déﬁr%e X\r%@%?e‘%gg%&g@tgméég’%grl% ulgllﬁ&f ed into a
Done Gran DGHrPCEZfr extruder; Fuji Paudal Co., Ltd.) equipped with a

dome- shaped di e hawhéy thePShAmabas i¢h1 Oodl 1 AT AR -20; 4 oép\?iéo #Bﬁ%{tﬁgﬁ 0 of

19. 3% Extrusi on was repeated three tines at” a screw spee rpmto

produce fPne TREGHIES EREN OF rueRiles~e@baining sablety the| Heying Pusters a

Mar uneri zer Q- 460LdwadSPNQIreBbIRSs oF UhilxiRauda! p&oret sl sﬁﬁl{f‘éﬂleed with a
cross-hatch te.in ich tches are carved at intervals of 3 mm the 25

! . | . .
extrudat es WEFE hIESes ‘(g%rngFl%’B 2pd drilrdetings Morgeven fpiBFostingh@ay 1000
rpm produci ibg wetrieel bet aftFhechsctaielcing,s iwengeddid.ed with an SPHH 200 (a
tray oven; T%Q%i-m%% 8Sy @ g set at 70C, for 2 to 3 hours to obtain dry
pellets. Usi nfrared thernoneter | R- 101 (Technoline: WO
2009/ 051022PCTOP20T81 87 9Rtad2fy fdrodeys ishehd eapessd wrewef-knBadingeased

et -kneaded aPodncrrpgute 40 SRER MoaRiRe ARl B0e Bhnder it pH P o
shown in thewhbér dwi Wet tesichecongiofiant . Bl thes - tdmeadelte Rugdticind/dMeassr ed
Tenperature ghter Mebndde29b8tbonéie 16) Al be! Bleth! YSIRR £35%: 8 in
the form of a solution in which they are dissolved in water in
15 adwvance.

Wet-kneading is processed mainly based on a wet high-
shearing granulation method. Examples of the machines used in the
wet-kneading process include the "New Speed Kneader" (QOkada Seiko
Co., Ltd.), "Vertical Granulator" (Powrex Corp.), "High Speed

20 Mixer™ (Fukae Powtec Co., Ltd.), "High Speed Mixing-Type
Mixer/Granulator NMG" (Nara Machinery Co., Ltd.), "Diosna Mixer
Granulator™ (Mutual‘Corporation), "Aeromatic-Fielder"™ (Spectrium),
etc.

Extrusion Process

25 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.

30 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

35 Extruder" (Fukae Powtec Co., Ltd.), etgc.



After 2nd Extrusion 37.8C After 3nd Extrusion 43.2C
TenperatureDi fferenceBefore After I nn Extrusion and ,&9.7 C These
results show that m xi ng trehal ose di hydrate can inpart noderate plasticity
to a wet-kneaded product containing a | arge anmount of nethacrylic acid
copolynmer S. Example 6 10Ci | ostazol (100 g), 15 g of Xylitol P (xylitol;
Ni kken Fi nevghwesnsiez Co., Ltd.), 30 g of Eudragit S100pCwmbhesusydes c aci d
copol ymer S; Degussa AG, and 10 g of Cee¢fus P11-301 (crystalline
cel lul ose; Asahi Kasei Chemicals Corp.) were fed into a Speed Kneader
NSK- 150 (a mi xi ng ghemyratiacingCsautierSei ke Gore ditzeh. pf t’Hé E'dinmenrﬂ@y@eof‘ 5

w v% HPC- L aqueou | uti yd RL2RY, lcel lLu e; oda ., Ltd.)
and 8.5 g of C‘l‘;pgrlﬁs %\!'/ilvatde)?’ @rehg déd CJbngngeir‘ﬂ%ol gt |on §f’we kneaded
for 115 secomese Fiwe kActldcdcpeadmay basegratWall yofledmi nto a Donme G an

DG L1 (an eXt?é UAELas a4k b P%ggggs Co., Ltd.) equipped with a 20 dome-shaped
die having a and an aperture ratio of 19.3% Extrusion
was repeabed t hr eeThé¢ mpherenizatiorwropess isf the puoresd ofr cdtdasft e

noodl e-1i ke L Heales AR Botlnd i+R | Nagyneri zer
Q-400 (a sphéroni zer Fuj i Paudﬁqln %Oa{g tﬂe qu”{c?fg:J 3\n§sth a cross-hatch
plate in whi GPprepHiatehatzeass El@%ﬁa/eamétsnhﬁt@rmamg giems temprraRge &Xer udat es
Wer e processegfor Eaénﬁﬁ%oeémlﬁeé Qfsalii oD tﬁ@e%&%n%bgé%%}eéﬁ’m

produci ng wet pellets.” The wet (E) lets were dried with an 200 (a tray

oven; Tabai Eggdededhs. JNappged Koeaderr (Okadp Sepker® -+ olisht ai Hsdry

pel I ets. 10O vpROOGLE2 25T/ (s 9@&&@5179% 3d.), the "beic@nalarrcont act
infrared thernmoneter | R-101 gﬁechnol ine Ltd, the tenperature of the

kneaded prod@f e "FEaRETSFICKT t ErefRt Goheald %qrg] &Mt the tenperature of the

wet - kneaded pro@hetprvasssreasured after each extrusion. The results are
shown in the5

rol ‘I.Fl'?éM d}%ntlg ti:!r%cess is the process of drying the particles
processed in the spheronization process to remove moisture.

15 Drying may be performed by direct heating or indirect heating. As
direct heating, for example, a tray oven, a fluidized-bed dryer,
etc. can be employed. As indirect heating, for example, a vacuum
dryer, a microwave dryer, a far-infrared dryer, etc. can be
employed. Specific examples of the machines used in the drying

20 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

25 "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.

30 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 methodi is suitable

35 for the glidant-mixing process.



[ Tabl e 6] Wet-Kneaded Product Measured Tenperature After Wet-Kneadi ng
23.1C After I dt Extrusion 31.3C After 2nd Extrusion 33.3C After 3rd
Extrusion 37.6C TenperatureDi fferenceBefore After |dr Extrusion and A
These results show that m xing xylitol can inpart noderate plasticity to a
wet - kneaded product containing a | arge amount of nethacrylic acid copol yner
S. 10 Conpsatpwvesi@Ezanpl e 1 Ci | ostazol (100 ), ediimoessiosidadal e

Lact ose 200M (| act ose nonohydrate; The I__Q?L ose Conpany of New Zeal and
Limted), 30 g of Eudragit 5100 (nethacrylic acid copolyner S; Degussa AG,
and 10 g of GCeekube-RH130dg (Pebysdsal |ine cellul ose; Asahi Kasei Chem cals 15
Corp.) were fed 1nto a Speed Kneader NSK-150 (a m xin ranul.at or; Ckada
Sei ko Co., Ltd.). %rﬁapgs%‘fgﬁ%“%%%ﬁﬁc}ﬁ 86‘&%95%03&#’&&1“9 :
(hydr oxyép(rj Opyﬂageh]aeﬂ Q’iE}lh ﬂﬁepp@ftiﬁgda cﬁmtairl}:g@a)af Giidah. gmém%mé&i $f’h Qﬁﬁwat gr g
wer e added as_bjnder solutions an t-.kneade or 240.sec Syr L neade
product was Wﬁhhﬁeﬁ 7559 anegﬂf’ nﬁagsgx\%oﬁé?@%ﬁrﬁffiﬁ.m'(:]a‘hc‘?eegg? udB R I |
Paudal Cos, Isugde)” eguippeualideps donelisHapedhdi CCHEYVEagies Bsshsi ze of 0.6
nm and an ap . rat.lg. of - 6% Ex Len suhepeated. two,_tines.at a
screw speed %%Eg%‘irn m%%omv\%\?ég),’ the t%jlhrigkex nﬁs%ﬁaé&%ﬁ&%’ﬂe@&ﬁée a

| arge | oad was inposed on.the DFHECT GhdHEhBIWEWAI@Mt 25 val ue of the notor
changed si gni fican ' 0 L.nf.ra h nmet er

| R-101 (Technoli neilﬁ%l.e) ?r?ﬁ?gt%drr‘%g?:g?{lfr gh%f eﬂgkkén"gjaa eéﬁ%ro}):dgl(gz was
measur ed af t @lcokel [khehdiavg, a areci htc teapertat gee povide appropaiesded product

was measdped pahhefci®gcho @ khesdddmidiGe’ #5H LShAGP meBR10c 18 4-

based enteric polymer content. Therefore, it is not necessary to

add a plasticizer to the pharmaceutical solid preparation of the
present invention, and it is thus free from the following
drawbacks caused by adding a plasticizer: the combination of a

15 plasticizer promotes metamorphosis and deformation of the
methacrylic acid-based enteric polymer, making it easy to form
films composed of the enteric polymer on the inside a screen.
Such films can cause cbstruction of the screen and the failure of
the extruder. Furthermore, the plasticizer remaining in the solid

20 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 unavcidable.

Since the pharmaceutical solid preparation of the invention

can contain a large amount of methacrylic acid-based enteric

25 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

30 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

35 preparations, or the like. For this reason, according to the



WO 20091051022PCT/ JP2008/ 067996 -31- followi ng table. [Table 7] Wet-Kneaded
Product Measured Tenperature After Wet-Kneading 23.5C After 1st Extrusion
51.7C After 2nd Extrusion 56.0C After VI Extrusion Not Extruded
TenperatureDi fferenceBefore After 1st Extrusion and A 28.2C These
results show that m xi ng | act ose nonohydrate fails to inpart noderate

pl asti ci t ywanoasewedzzkneaded product containing a 5 | ar geT/armesms7996

met hacrylic acid copolyner S. ConparatiygzExanple 2 Ci |l ostazol (100
g), 15 g of Pearlitol 50C (D-mannitol; Roquette), 30 g of Eudragit S100
(et hacryl i ¢ paekéhtc apobytiRn, SShddp@ussH cAb) soldddpidbagaeionse dhusng’H 301
(crystalline cellu] ose; 1%§ﬁs | Kasei em cal s, Cor .& wer e fed into a
Speed Kneadef® Guptein 'ﬁéfe(‘frsﬁnm%te& }%85‘8&%&‘58 5., Ltd.). Then, 20
g of 5 W v% HReéxperaduedy sargiobeity rodiydrexypr opyl cel | ul ose; Ni ppon Soda
Co., Ltd.) and 10 g of purified water were added as bi nder solutions and
wet - kneaded for 300 seconds. The kneaded product 15 was gradually fed into
a Done Gran DG L1 (an extr (BREEF PRECRIPEINNaDE CRHE, DRAWINGSequi pped with a

dome- shaped die haﬂgqg 121 ¥ Yi&solution Test of Additional Examples which

shows dissolution test results of Examples 24, 25, and 26.

Fig. 2 is Changes in Blood Level after Administration under
Fasting Conditions which shows tolvaptan plasma concentration
10 after administration under fasting conditions.
Fig. 3 is Changes in Blood Level after Administration after
Meals which shows tolvaptan plasma concentration after
administration after meals.
Fig. 4 is In Vitro-In Vivo Correlation (Level B) of
15 Additional Examples which shows diagrammatically the relationship
between the mean residence time (MRT) and the 50% dissolution

time (Tsy) of Examples 24~26 (In Vitro-In Vivo Correlation).

BEST MODE FOR CARRYING OQUT THE INVENTION

20

EXBMPLES
The present invention will be explained in more detail

below with reference to Examples and Comparative Examples.
Example 1

25 Cilostazol (100 g), 15 g of Sunmalt-S (maltose menohydrate;
Sanwa Cornstarch Co., Ltd.), 30 g of Eudragit S100 (methacrylic
acid copolymer S8; 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

30 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

35 dome-shaped die having a pore size of 0.6 mm and an aperture



size of 0.6 nmand an aperture ratio of 19.3% Extrusion was repeated two
tinmes at a screw speed of 40 rpm however, the third extrusion was stopped
because a large | oad was inposed on the DG 20 LI and the current val ue of
t he motor changed significantly. Usi ng a non-contact infrared
thernoneter IR-101 (Technoline Ltd.), the tenperature of the kneaded
product wadVORYH®E after wet-kneadi ng, and the tenpePETAUP808I67996e

wet - kneaded product was neasured after eagh extrusion. The results are
shown in the 25 followi ng table. WD 2009/ 051022PC T/ JP2008/ 067996 - 32-

[ Tabl e 8] V‘étr—dﬁﬂeadﬁdZPB%)duEktrdh’EaﬁLwa%dré'péaleﬂathﬂe% Afhery ated -dépeadi ng

24. 3C After I on 42 7C, Al t 2nd tru C After, 3rd
Ext r usi on lsfp gi(éfu drﬁ“é eP5R lﬁlrch?ﬂ FeR E'Bél‘f‘L ,Ef"ll‘g?tefsébﬁt fus on and
A 18.4C 3 cznTiIesJeange}sul Usimghevwdtaerized Qg-momans;btféroﬁm'ézs mojii npart
noder at e pl asty, ‘LAyCOt 0 ﬂtd’"‘?t eé&%ggdwﬂrhogu&os Oﬂéé‘éh“bﬂgté‘ llna‘rq £, amount of

met hacrylic acid copol'y
5 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.

10 The fine noodle-like extrudates obtained in the foregoing
extrusion process greatly affect the quality and productivity of
the pharmaceutical solid preparation of the present invention. On
a small-amount scale, since the amount of kneaded product passed
through a screen is small, the pressure applied to the kneaded

15 product is low through one passing, and productivity is difficult
to estimate. Accordingly, when productivity is estimated based on
a small amount of kneaded product, one kneaded product is
repeatedly passéd through a screen several times, and the
condition of solid compositions accumulated in the gap between

20 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

25 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

30 following table.



5 Exanmple 7 C |l ostazol (100 g), 25 g of Sunmalt-S (naltose
nonohydr at e; Sanwa Cornstarch Co., Ltd.), 60 g of Eudragit S100
(methacrylic acid copolymer S; Degussa AG, and 20 g of Ceolus P11-301
(crystalline cellul ose; Asahi Kasei Chemicals Corp.) were fed 10 into a
Speed Kneader NSK-150 (a m xing granul ator; Okada Sei ko Co., Ltd.). Then,
30 g of 5 wodhdiRwzb aqueous sol ution (hydroxypropyl cebtuli®egnstdoppon Soda
Co., Ltd.) and 18 g of purified water wege_added as bi nder sol utions and
wet - kneaded for 320 seconds. The kneaded product was gradually fed into a
Done 15 Gran. [Ii)g},j:é, jan extruder; Fuji Paudal Co., Ltd.) eqw pped with a
done- shaped ¢te—tawt ||we% Knéaﬁeﬁ' éfod‘ti tG' 6 II:II iu (Méagﬁféd "Jbﬁpé ﬂli’é of

22.6% Extrust € t—thnree HesS—at—a SCtrewsptc (v mvInn Ne
produce fine #F\?ﬁﬂetpgﬁeaﬁ}pgndmﬁahnut- 2 tol3 cmi npl 4 :qu\ Usi En =

Mar uneri zer (BEweD 1'% Expresioni zer: Fuji 20 Paudal Co. . ?z?(j%?C equ ooed Wi th
a cross-hat chaptat @™ Exwhisilonpi t ches are carved at i nt eramlo&c of 3 nm| t he
extrudat es WeR B & 35 EReHudidn 20 seconds at a rotation spegec of about| 1000

rpm producif b S et L r i LRSS Were arted Wt am SPHF2 (a
tray oven; T Eﬂ:e rsilgg%x ﬁe see at 70C, for 2 to 3 ho@r% PSS to obtajn dry
pell ets. ahon-contact-—nfraredtiermometer R0 _(Technol i ne
PEaL ). “ihe tenper alURE GPORHS PHOGISE JFOTE e SR Parans &7

wet - kneadi ng impagt tmekmcgﬂatsmcﬁtgf td fmwue%kdeaeadq&kopﬂuﬁﬁmtmngeasur ed
after each eé‘?rusmn The_re ggts are_shown i.n_the

2009/ 051022 PCTERD GEEMHE 795 ESTBCTHEF) Fridh §ORARFE™ ?'rame 9] Vét - Kneaded
Pr oduct B’Eamaﬁﬁlél'mperature After Wet-Kneading 25.6C After 1sl1l Extrusion

30.3C After 2nd EXE::{JJIj o1 38].0% ﬁf tI%rg?’cgg E%ﬂﬁ%o?nlOOM (erythritol;
Nikken Chemicals Co., Ltd.), 30 g of Eudragit S100 (methacrylic

acid copolymer S; Degussa AG), and 10 g of Ceclus PH-301
(crystalline cellulose; Asahi Kasei Chemicals Corp.) were fed

10 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 Scda Co., Ltd.) and 8.5 g of
purified water were added as binder solutions and wet-kneaded for
160 seéonds. The kneaded product was gradually fed into a Dome

15 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 am in length. Using a Marumerizer QJ—QOO (a spheronizer; Fuji

20 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

25 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



34.7C TenperatureDi fferenceBefore After 1st Extrusion and A 4.7C

These results show that m xi ng nmal t ose nonohydrate can i npart nobderate
plasticity to a wet-kneaded product containing a 5 | arge anount of

met hacrylic acid copolynmer S. Exanple 8 C | ostazol (100 g), 25 g of
Erythritol 100M (erythritol; N kken Chemcals Co., Ltd.), 60 g of Eudragit
S100 (et haoo ybs/esieei d copol ynmer S; Degussa AGQ, and 28cgiebosdemosls PH 301
10 (crystalline cellulose; Asahi Kasei Chgmicals Corp.) were fed into a
Speed Kneader NSK-150 (a m xing granul ator; Okada Sei ko Co., Ltd.). Then,
30 g of 5 w \f¥1tRidg agueous sol ution (hydroxypropyl cel | ul ose; N ppon Soda
Co., Ltd.) art% %g gzj]of purified water were added as bi under solutions and
wet - kneaded 00 seconds. The kneaded product was gradually fed into
a Done Gan DO L1 (anWext¥ngiced PrgducPaudal Co., MeasyredqUénmsedtwie h g
done- shaped (RétdaVienhgkraeapdne size of 0.6 mm apd an aperqug®e rati o of
19. 3% Extrushgﬂemst Eg@gg_l%g three tinmes at ajscrew spegd,@f 40 rpm o]

roduce fine | gdates 20—about—27Tt0 3TN i gti—UsTing a
R/ar urrerl Zer ‘,‘g?g ¢\% IEﬁ‘EEl%EQE‘II b oY ] El ' : Df\udf\l f‘c;; Lt A %L%Jnnnrl AR fﬁ a

LILAYA UIII ZCT,

cross- hat ch 1?*;?%’? |:’3!rda\}r'-\;1]§§1 Y9100t ches are carved & |;’n‘ pr\/§/4t26kf the
ext rudat es w=?@“&ﬁré‘éé§%ed0¥$ﬁer800%ec}%ﬁﬁ?§eat agd ot ation p@%dcof about 1000
rpm produci nfftet 1nPEKF$u$10¢h9 wet_pellets wete dried § 5. Wi th an SPHH 200
(a tray oven; TabaTh@peesﬂd:spsl)ovsezhaatmlmﬁ‘g dmythPitted 3ahaixpart o obtain dry
pel l ets. ont act rared th r. .LR-101 (Technol i ne
Pra ). e + Beiera P B S et B P SR Ry e Ao

wet - kneadbng amawnk tdfeme‘elmyai@ra&:ldfcmwém Skneaded product was WO

2009/ 051022'3%%&\%;;’1%0%8/ 067996 -34- neasured after each extrusion. The
results are s In the followi ng table. [Table 10] Wet-Kneaded Product
Measur ed Tenper at u€eloataeel UAO0 KWeadbng of23ogadtal t8F (sprbiboly ulikign

Fine Chemicals Co., Ltd.), 30 g of Eudragit S100 (methacrylic

acid copolymer S; Degussa AG), and 10 g of Ceolus PH-301
10 (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 agueous solution
{hydroxypropylcellulose; Nippon Scda Co., Ltd.) and 8 g of
purified water were added as binder solutions and wet—kneaded for
15 90 seconds. The kneaded preduct was gfadually 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
20 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-
25 200 {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 .



32.6C After 2nd Extrusion 34.3C After 3th Extrusion 38.7C

TenperatureDi fferenceBefore After 1st Extrusion and 9. A7 C These results
show that m xing erythritol can inpart 5 noderate plasticity to a

wet - kneaded product containing a | arge amount of nethacrylic acid copol yner
S. Exanple 9 Clostazol (100 g), 25 g of Lactitol LC-1 (lactitol

nonohydr at w0 ddbdewsezz Fi ne Chemicals Co., Ltd.), 60 g of pPEvaraeHNwE79%99 $100
(rmethacrylic acid copolymer S; Degussa Agy. and 20 g of Ceolus PH 301
(crystalline cellul ose; Asahi Kasei Chemcals Corp.) were fed into a Speed
Kneader NSK- ie@sqredriafiag egchrnedtatioion OkBta r8sukics Boe, siawd. 3n thhen, 30 g of
5 w v% HPC- L S tion (hydroxypropylcellul ose; N ppon Soda Co.,
Ltd.) 15 and f%ggg"?i‘gﬁgo?%ﬁer'ified wat er were added as bi nder solutions and
wet - kneaded f ¢Faldi0 3deconds. The kneaded product was gradually fed into a

Dome Gran DGfLT (an ewetui@adeliBdodiatdal 0., |LT Michseiid PeRskrathre a |

done-shaped L8 NAGROKELIPLE SI Z€ Of U.6 nun _gnd an apejg y&€ rati o of
19.3%.EX'[I’U"_E:T‘|‘V S cepeate three—tires—at—209—a—screw .yluf A0—Tpmto
produce finel Aot e Fﬁ;r‘ﬁiff’?udat-es-abnut 2 tol3 cmintRndih—usi Ag
Maruneri zer (Bfe0 P aE8prSIORi zer . Fuji Paudal |Co. . 1td 31438-‘!“ pped with a
cross-hat ch phfiter 3% ®htoksipnt ches are carved at interveadssof 3 mm the
extrudat es wetrempdreeass edpi ferdfics ecBsflFeat aadrjot ati on speed of 25 abput
1000 rpm (pr DEEEe N ekt pelibat S. The wet pelletls were diig @ith an

SPHH- 200 (a (ray o : Qlﬁle y ). :Set . s O F s to
obtain dry pellet s'.l{ﬁ&e Ié‘_ S ﬁlg&g t?{g{r‘:lf}?:ﬁoxr%? c?&%br#ggr%él 'E'ﬂ%r%ﬁéctl%r%lél% 101
(Technol i be Pplasticitiyete enpetdnpadedfprodack rraatadniyih utdrdta 3meri%sof ed
after WO 20QR4Q23Q49RCTAHP2O0HABF996 - 35 - wet-kneading, and the
tenperature of the wet-kneaded product was neasured after each extrusion.
The results &%@™8¥dvin in the following table. [Table 11] Wet- Kneaded

Product Cilostazol (100 g), 15 g of Lactitol LC-1 {lactitol
monohydrate; Nikken Fine Chemicals Co., Ltd.), 30 g of Eudragit
10 8100 (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.)
15 ' 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-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
20 a screﬁ speed of 40 rpm to produce fine noqdle-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
25 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



Measured Tenperature After Wet-Kneading 25.0C After 1st Extrusion 31.0C
After 2nd Extrusion 36.5C After 3rd Extrusion 39.5C

TenperatureDi fferenceBefore After 1st Extrusion and A 6.0C 5These results
show that m xing lactitol nonohydrate can inpart noderate plasticity to a
wet - kneaded product containing a | arge amount of nethacrylic acid copol yner
S. Exanpl ewie@4seezazol (100 g), 25 g of Sorbitol SP fenmboisaks7ooiNi kken 10
Fine Chem cals Co., Ltd.), 60 g of Eudragit S100 (methacrylic acid
copolymer S; Degussa AG, and 20 g of Ceolus PH 301 (crystalline cellul ose;
Asahi Kasei @BerkiealkisSn&Or4ad) e emp&ehtit G + fPaRd KSR PRIt S a

m xi ng granul ator; Ckada Seiko Co., Ltd.). Then, 30 g of 5 w v% HPC-L
aqueous sol ulFBRIest f‘ﬁ%/%cr SRED r By EEEM ul e e FSoRT SIWEGR tHed.) and 15
g of purifiedovbdwdngwesigleadded as bi nder sol utions and wet-kneaded for 50
seconds. The[fé}g:edgg product was gradually fed into a Dome Gran DG L1 (an
extruder; Fupi udal Co. . 1td_ ) equipped wifth a done-shaped die having a
pore size of{ 0.6 _nm aletdimeaded tAneaudt ratj o of 2MedxurefxTempsranrgas
repeat ed t hrekfiternst-dineadimy ew speed of 40 rpmto prodeges®i ne noodlle-1i ke

extrudat es ab®fter21ttordceiibhn | ength. Using a rumerizeyg §¥-400 (a

spheroni zer; After 2™ Extrusion 34.6°C

After 3™ Extrusion : 38.2°C

Temperature Difference Before and
After 1% Extrusion

"5 These results show that mixing lactitol monohydrate can

A 8.0°C

iﬁpart moderate plasticity to a wet-kneaded product containing a
large_amount of methacrylic acid copolymer S.
Example 5
A .Cilestazol (100 g), 15 g of Trehalose P (trehalose

10 dihydrate; Hayashibara Biochemical ILaboratories, Inc.), 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

15 aquéous 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 ﬁneaded 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

20 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

25 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; Tabal Espec Corp.) set at 70°C, for
2 to 3 hours to obtain dry pellets.

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



Paudal Co., Ltd.) equipped with a cross-hatch plate in which pitches are
carved at intervals of 3 mm the extrudates were 25 processed for 25
seconds at a rotation speed of about 1000 rpm produci ng wet pellets. The
wet pellets were dried with an SP1111200 (a tray oven; Tabai Espec Corp.)
set at 70C, for 2 to 3 hours to obtain dry pellets. Using a non-contact
infrared t o zoosrestier | R- 101 (Technoline WD 2009/ 051022EC5t20%28084067996
-36- Ltd.), the tenperature of the kneadeg_product was neasured after

wet - kneadi ng, and the tenperature of the wet-kneaded product was neasured
after each exitdus; dhe Tasparesulrd fatlee dneated prothect ahkardazgrédlalfeer 5[ Tabl e
12] Wet - Kneade r oduct red Tenperatu Af t er Wt - Kneadi,n 22.5C
Ater 1st ExPRUSFTSS, AAAFHE Heamariiis 8F il el aieiaclBREIR Y, O,
35. 0C Tenper akasered BEférreanhedBdfmasiorAAf t e rebubd awsi showanith Ah&0. 5C

These result§o§g§$%kp@g?Ig}ing sorbitol can inpart noderate plasticity to a

wet - kneaded pro containing a | arge anount of nethacrylic acid copol yner
S. 5 {Table 5] :
Wet-Kneaded Product Measured Temperature

After Wet-Kneading 23.1°C

After 15% Extrusion 32.8°C

After 2™ Extrusion : 37.8°C

After 3™ Extrusion 43.2°C

Temperature Difference Before and °

After 1%* Extrusion A 5.7C

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.

Example 6

10 Cilostazol (100 g}, 15 g of Xylitol P (xylitol; Nikken Fine
Chemical 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.).

15 Then, 20 g of 5 w/v% HPC-L agueous 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

20 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

25 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 70WC,Ifor 2 to 3 hours
to obtain dry pellets. :



Exanpl e 11 10C | ostazol (100 g), 25 g of Trehal ose P (trehal ose di hydrate;
Hayashi bara Bi ochem cal Laboratories, Inc.), 60 g of Eudragit S100
(methacrylic acid copolymer S; Degussa AG, and 20 g of Ceolus P11-301
(crystalline cellul ose; Asahi Kasei Chemcals Corp.) were fed into a Speed
Kneader NSK-150 (a m xing 15 granul ator; Okada Sei ko Co., Ltd.). Then, 30 g
of 5 w v% MRCDYeg2eous sol ution (hydroxypropyl cel | ul ogerAamRipgspe9sSoda Co.
Ltd.) and 16.5 g of purified water were_gglded as bi nder solutions and

wet - kneaded for 110 seconds. The kneaded product was gradually fed into a
Dome Gran DG L1 (avsixt aumlm—,coﬁtadt E’afndﬁledGmembﬁlétér Zﬁ—emui(paemOmmé\ a
done- shaped avi.ng and an aperture rat

19. 3% Extrug':tgnp ther% at g Jisenreeoq | %.quam Er%clfcgw g?)é‘éeasglfeaiﬁhfeprm to
produce fine wabﬁkﬂ&adllnge apdt thed depgemitone &F thevatrmkheadeengtdductsiary a

Mar uneri zer roni [ u t ui.pped with a
cross-hatch éPI%d( gfégp%a ﬁ é&&u ]gdsﬂ arlg%cgg%/%gg ?ré_ns‘t%g%r\l/ stg 3 mm the
ext rudat e8 V\épéle'rJMets@@ for 30 seconds at a rotation speed of about 1000

rpm producip ga}g@ giel lets. The vvet pellets were dried with an SPHH 200 (a
tray oven; T, I:encv- Corn ) ¢ at—70C for 2 to-3 hours-to-obtain dry

ellets. 2009/ 051 95%??&@5&’&@5@@7006 _37.| Measurgd; Temoeratire. odi act
p

i nfrared thelifst Bettiepding Technoline Ltd.).|the tenp@BaiGre of thd
kneaded produbfterad®nBatstusédnafter wet-kneadi nfj, and thegiltszfperature |of the

wet - kneaded p;ggg@icbnq/vgﬁtﬁggggred after each exfrusrion. '§§e3o@esults arje

shown in the tF Kmeaded 550 ct— veasyr ed

Tenper at ure ' 23 —8CAFer—Ist—bBxt+rust-or—32-56-AH4gr 2nd
- e ?} efrﬁe

Extrusion 3 A?@ ﬂﬁf ’Exglguskfgg??rﬁ?se oS TaES g 23 per at ur eDid. bay enceBef dr e

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

10 Comparative Example 1

Cilostazol (100 g}, 15 g of Wyndale Lactose 200M (lactose
monochydrate; The Lactose Company of New Zealand Limited)}, 30 g of
Fudragit S100 (methacrylic acid copolymer S; Degussa AG), and 10
g of Ceolus PH-301 (crystalline cellulose; Asahi Kasei Chemicals

15 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
agqueous solution (hydroxypropylcellulose; Nippon Scda Co., Ltd.)
and 10 g of purified water were added as binder solutions and
wet-kneaded for 240 seconds. The kneaded product was gradually

20 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

25 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



After 1st Extrusion and AC 8.7 These results show that m xing
trehal ose di hydrate can inpart noderate plasticity to a wet-kneaded product
containing a | arge amount of nethacrylic acid copolynmer S. 10 Exanple 12
Cilostazol (100 g), 25 g of Xylitol P (xylitol; N kken Fine Chem cals Co.,
Ltd.), 60 g of Eudragit S100 (methacrylic acid copolyner S; Degussa AQ,
and 20 g owCwodass02R11- 301 (crystalline cellul ose; AsaRCTHe¢d/06T9€em cal s
Corp.) were fed into a Speed 15 Kneader-ABSK- 150 (a m xi ng granul ator; Okada
Sei ko Co., Ltd.). Then, 30 g of 5 w v% HPC-L aqueous sol ution

(hydr oxypr opybt&éwimgosalbleNi ppon Soda Co., Ltd.) and 15 g of purified water

wer e added as[TQb &R sol utions and wet - kneaded for 50 seconds. The kneaded
product was gl-ad%-l—y—f-e.d—a-m-g—a—&-me—zo_@' - an—DbDG-L1-{an extrudc{':; o
Paudal Co., d ) equitSbefnegded Brofk- shaped ¢ oMA3%H '

mm and an apghfigke Wehtkneaging?. 6% Extrusion whs r . '

screw speed pAf#dYy npinEkoryrieduce fine noodl e-|ijke extruddtg% about 2 to 3
amin | engt h| aEsdg=agMerysyeni zer QJ-400 (a spleroni zer ;sghgsd 25 Paudal
Co., Ltd.) eppFmEqmnELiT A CLOSS- Tatchr ptare Tir Wi Ciyd gxbfsdaar € _caryed at
i nterval s of the ext] t v UT go—for 20 seconds at—a
rotation speaﬁzﬁfr%%fit ( ?Bﬁ]ee pmr:% lf}éibngg\f/i\gt pel | et A 2Bha°Gret pel lets
were dried tHh—an - SPHH2Z00atr=a verm—tabai— EspecCotpL) Set_at_7oC, for
2 to 3 hours VIO 2BEFFOSIBBRCTIIPINBE Hg88 6120585 (PTEBY AT st el Pet .
Usi ng a non- aapiac mobeidty edastisipmes er we-iidddéd gabtdatt rnkathing 4 he
tenperatuge of the kneade oduct .was .neasur.ed after wet-kneading, and the
t enper at ure gﬁrﬁ-@%{ﬂ; kquﬁ'g@aaﬁﬁygaﬁcﬁm\ﬁago@%% 'ed after each extrusion.
The results gospsturdmeiIxdrpeefd| | owi ng table. [Tabl e 14] Wet-Kneaded _
Product  Measured Jerperatir §off {2 14]-4neagingor 2o (oAbl sliches Extrusion

Roquette), 30 g of Eudragit S100 (methacrylic acid copolymer S;

Degussa AG), and 10 g of Ceolus PH-301 (crystalline cellulose;

10 Asahi Kasei Chemicals Corp.) ﬁere 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 300 seconds. The kneaded product

15 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-

20 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

25 following table.



29.3C After 2nd Extrusion 30.5C After 3nd Extrusion 31.6C
TenperatureDi fferenceBefore After 1st Extrusion and A 7. 39:
These results show that m xing xylitol can inpart noderate plasticity to a
wet - kneaded product containing a | arge amount of 10 nethacrylic acid
copol yner S. Conparative Exanple 3 C | ostazol (100 g), 25 g of
sucrose mi YQRI0¥HIBY a hammer nill (granul ated sugar @Er/JR06e8M6k®s Sugar
Refining Co., Ltd.), 60 g of Eudragit S1Qg_(nmethaorylic acid copolyner S
Degussa AG), 15 and 20 g of Ceolus PH 301 (crystalline cellul ose; Asahi
Kasei Chem cal®&tTerpl ) were fed into a Speed Kneader NSK-150 (a m xi ng
grianu! ator;h Rada Sel Kkt RneadedlpFoqubt —30 gﬂuf Pf:é,a@ﬁi‘e?& I,Tlfn-l agson
' OUd YO, CCO. arT
oo (R P e
seconds. The L8R gﬁxﬁwor’\/\nﬁ gradually fedlinto a DA & an DG L1 (an
ext ruder: FujliAfPandif Egsrusiand.) equi pped with [a dome- shemett di e havi hg a
pore size of [Afermd amktansiamerture rati o of 19. 3% Néd Extpidedas repeat ed
two times at |Tesmpemmuzpeedidferétice pnBeftdeVeind [the Third extrusion wag
st opped 25 beastse 1A' Iexegesionad was i nposed on |t he DG LA 18r8°G he currint
val ue of the notor | V2 . - [I0M-C0 T
i nfrared thernonet gfﬁéﬁé’é&&%gﬁﬂ Tgié%mle%?%e 1 .g)[,) Htlahn}e{ﬂf'é;lgnpfg%g Bzroe (}#a%%he
kneaded produtoderake rdastiieddyata ar waktkneaded iprgducihdonbeirtisgparlargee of the
wet - kneaded RiRUHEoMRSERMNR,200YATIOFHIGHLI RR008/ 067996 - 39- measur ed
after each extrusjion. The résults are shown in the following table. [Table
15] Wt - KRead®d™Ptoduct Measured Tenperature After Wt - Kneadi ng

Cilostazol (100 g), 25 g of Sunmalt-S (maltose monohydrate;
Sanwa Cornstarch Co., Ltd.), 60 g of Eudragit S100 (methacrylic

acid copolymer S; Degussa AG), and 20 g of Ceolus PH-301
(crystalliﬁe cellulose; Asahi Kasei Chemicals Corp.) were fed
10 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 18 g of
purified water were added as binder solutions and wet-kneaded for
320 seconds. The kneaded product was gradually fed into a Dome
15 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 ncodle-like extrudates about 2 to
3 cm in length. Using a Marumerizer QJ-400 (a spheronizer; Fuji
20 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
25 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



23.6C After 18t Extrusion 42.7C After 2nd Extrusion 50.3C After 3rd
Extrusion 55.2C (Suspended) TenperatureDi fferenceBefore After |'t
Extrusion and A 19.1C These results show that m xi ng sucrose fails to

i npart 5 noderate plasticity to a wet-kneaded product containing a |large
anount of nethacrylic acid copolynmer S. Reference Exanple 1

Anor phous @ yapésaseawas prepared in the foll ow ng manneCI/arP2008/067996
7-ch|oro-5-hydroxy-1-[2-nethy1-4-(2-netb¥ _benzoyl am no) 10
benzoyl] -2, 3, 4, 5-tetrahydro- 18- benzoazepfne (100 g) and 50 g of
hydroxypropylﬁghbﬂlﬁsgagfgc- SL, hydroxypropoxyl -group content: 53 to 78
wt.% Nippon Soda Co., Ltd.) were dissolved in a mxed sol ution of

di chl or onet hdf@Pta 3o g) and ethanol (350 g). The sol ution was processed
with a spray|dryer (Twee-Kiekd8d Eiddavar a 15 KakohlMeaGored Mempgratarel t hen
dried i medi dpeter Wet Bkdead@agum dryer (LCV-232; Tabali Espgge€orp.) to
prepare an argfaggqft@Qﬂgﬁﬁphanorphous rofvaptran). EXa Lﬁgqf The amor phous
t ol vapt an (99—g> QAT AN ai—afothit-—60—¢)—26—prepared—rmIeference—Exanpl e
1, 15 g of SUAREETZS & : 2R Co—Ltd-), 30
g of Eudragi { AB1eI ¥ mErEBeSHN ¢ acid copol ymer |S: Dequss¥-A§. and 10/ g of
Ceol us PH 30[Ténpersitake i nbitidbrentesebefaahi akddei Chem (Aaésrgorp.) were fed
into a Speed|Kfiemddf® H8KedsE®n(a ni xi ng _granul atlor ;. Okada 25  Sei ko Co.

Ltd.). Then, 20 g ffede We¥ItdPehbw AUHE OS9G 1 1tRBe monohydrate can
(hydr oxypropyl cel | ul ose; N p

on, Soda Co., Ltd.) .and 15 of purified water
were added as™BRFUSPIERLR iP&EgtﬂaﬁWmE? -WH@E'CMHJEPS‘F‘ %“g'éc‘iﬂ‘i‘gg.ml?ﬁeakneaded
product was Qaggdeanoynt esf imatPadrydasEadIiabopX3vindér (80 extruder; Fuji Feudal
Co., Ltd.) e%t}{glggfed vaith a WD 2009/ 051022PCT/ JP2008/ 067996

Cilostazol (100 g), 25 g of Erythritol 100M (erythritol;

Nikken Chemicals Co., Ltd.), 60 g of Eudragit S100 (methacrylic
acid copolymer S; Degussa AG), and 20 g of Ceolus PH-301

10 (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 agueous solution
{(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 15 g of
purified water were added as biunder solutions and wet-kneaded

15 for 100 seconds. The kneaded product was gradually fed inte 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

20 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

25 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



- 40- done-shaped die having a pore size of 0.6 mmand an aperture ratio of
22.6% Extrusion was repeated three tinmes at a screw speed of 40 rpmto
produce fine noodle-like extrudates about 2 to 3 cmin length. Using a
Marumneri zer QJ-400 (a spheronizer; Fuji 5 Paudal Co., Ltd.) equipped wth a
cross-hatch plate in which pitches are carved at intervals of 3 mm the

ext rudat es W E08Y/gpi@8essed for 25 seconds at a rotati onPEpEREEFHT98OOUt 1000
rpom producing wet pellets. The wet pellgjs were dried with an SPHH200 (a
tray oven; Tabai Espec Corp.) set at 70C, for 2 to 3 hours 10 to obtain dry
pel l ets. meastisichgf ten@ach osmttansiomf r Eree desiliagrsnmane tshiowh Rirll @fke ( Technol i ne
Ltd.), the t rat ur f the kneaded product was neasured after

wet - kneadi ng,%lgglg%fqlt%eg?@lrfeﬁerature of the wet-kneaded product was neasured
after each eX{ferbbe d9] The results are shown in the 15 follow ng table.

(Tabl e 16) WeT-RneadegeFraliiaEd PYeaplt €d Tenpef at MEgs Vb Tenpiaratureadi |ng

23.2C After kﬁtgﬁﬁbég:, g;é££Ub After —2naEXtTusion {é /&tATisr dL

Extrusion 2 eb--erenceBefore—After—ist .éxt'.;,js. efi—ant—A 4. 8C

These result :Aﬁﬁ?ﬁ;ﬁ?ﬂﬁg?&ﬂéépng mel t ose m'\nnhyri e
plasticity tpABtame kEebrnsdopr oduct containingla |arge @436t of
met hacryl i ¢ pafterc 6FoEytmisitn 38.7°C
Temperature Difference Before and o
After 1°° Extrusion A3.7°C

These results show that mixing erythritol can impart

5 moderate plasticity to a wet-kneaded product containing a large
amount of methacrylic acid copolymer S.
Example 9
Cilostazol (100 g), 25 g of Lactitol ILC-1 {lactitol
monohydrate; Nikken Fine Chemicals Co., Ltd.), 60 g of Eudragit
10 5100 (methacrylic acid copolymer S; Degussa AG), 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.)
15 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
20 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
25 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



20 Exanple 14 The anor phous tol vaptan (90 g; tolvaptan anmount: 60 Q)
prepared in Reference Exanple 1, 15 g of Erythritol 100M (erythritol;

Ni kken Fine Chemcals Co., Ltd.), 30 g of Eudragit 5100 (nethacrylic acid
copolynmer S; Degussa AG, and 10 g of 25 Ceolus PH 301 (crystalline

cel lul ose; Asahi Kasei Chemicals Corp.) were fed into a Speed Kneader

NSK- 150 (awwo 2osgsigzanul at or; Okada Sei ko Co., Ltd.). Poenpoddegeeef 5 w v%
HPC- L aqueous sol uti on (hydroxypropyl cengLose; Ni ppon Soda Co., Ltd.) and
13 g of purified water were added as binder solutions and WO

2009/ 051022 PG/t RAOABINGO 7926 the A echpevetudenegdga: et-1BRkaded @idauctl waskneaded
product was radualﬂéy {ted i nto Done Gr?,g DGL?11 an _extruder; Fuji Paudal
T o e MERT AR B TRNERr I Be (REFIHEE 2Eporiod 8 B 0. 6 nun
and an apert i lpaing tabld9. 3% Extrusion was repeated three tinmes at 5 a

screw speed o[fT 4? rﬁgpto produce fine noodle-like extrudates about 2 to 3
cmin length 3L} ﬁg Marunerizer Q1-400 (a spheraonizer; Fuji Paudal Co

Ltd.) equi ppdd with a WetoKaeadedchrqsiuste in_whi gh pfeesHeed JempematuEd a
i nterval s of | 3affmy WeteKnsddindat es were processdd for 20 2e®hds at a
rotati on spe¢greér 13t alx@utsik®00 rpm produci ng wet pell ets.g°dhe wet pellets
were dried Wit apn zbwklﬂ;&fﬁ)é{ijna tr:’ily Oven; Tabal| Espec CogppeSet at 7PC

for 2 to 3 heges—tam® HR-Ory—pettets: Ustng—anpn=gontact— T rar ed
t her monet er léﬁﬁfﬁ?’ﬁmmﬁoﬁe Ltd ) the tenmpdrature of31Rec kneaded

roduct was WBSSRRERFUERt e PLEERTRBEE knBRkATSy 3] the tempe re of th
\R/et - kneaded MHﬁ;ﬁ%ﬁ@tML@L%%LQ#,
shown in Bhe fol | ofthese trebhikts [shailthat 7iidig- kactided mprodydrataveasur ed
Tenper ature Af ' . 2 - t ' er 2116
Ext rusi on ﬁ@g&%’é{?&edre%g??fﬂlggﬁ@u@%% AJS}“%E Cﬁ%ar?pgér %]%bu%rug% ?cf?ng ?gtgicr@f Bgf ore

large amount of methacrylic acid copolymer S.

v \U

Example 10
Cilostazol {100 g), 25 g of Sorbitol SP (sorbitol; Nikken

'10 Fine Chemicals Co., Ltd.), 60 g of Eudragit S100 (methacrylic
acid copolymer S; Degussa AG), and 20 g of Ceolus PH-301
{crystalline cellulose; Asahi Kasei Chemicals Corp.) were fed
into a Speed Kneader NSK-150 (a mixing granulatof; Okada Seiko
Co., Ltd.}. Then, 30 é of 5 w/v% HPC-IL agqueous solution

15 (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

20 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

25 processed for 25 seconds at a rotation speed of about 1000 rpm,
produging wet pellets. The wet pellets were dried with an SPHH-
200 (a tray oven; Tabal Espec Corp.) set at 70°C, for 2 to 3 hours
to obtain dry pellets.

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



After 1st Extrusion and A 6.4 C These results show that m xing erythritol
can inpart 20 noderate plasticity to a wet-kneaded product containing a

| arge anount of nethacrylic acid copolymer S. Exanple 15 The

anor phous tol vaptan (90 g; tolvaptan anount: 60 g) prepared in Reference
Exanple 1, 15 g of Lactitol LC-1 (lactitol 25 nonohydrate; N kken Fine
Chem cal s ®&%0200%esde2g, 30 g of Eudragit S100 (nethacryl pCT/apedispel yner S;
Degussa AG, and 10 g of Ceolus PH-301 (ggystalline cellulose; Asahi Kasei
Chem cals Corp.) were fed into a Speed Kneader NSK-150 (a m xi ng

granul at or; Gkddp, Shiekbergeratiital .of. tHhanecaddl gproduct why %ddBGréd affer

2009/ 051022PCT/[ JP20 4 Qus S tio dr o I | ul ose;
Ni ppon Soda %4:"%%%‘8 %'%6§he %ep@%ﬁaﬁ:l v\%‘ e‘Fencweq{Péa%e dé%oglgc\éblaﬁ%er

sol uti ons andeastrdchedted dagh amuswnndﬁue Thauldseade ;hpwodirc tthaas
gradual ly feggin %farlr@ P%gfeGran DG L1 (an extruder; Fuji Paudal Co., Ltd.) 5
equi pped with a da aped die having a pore size of 0.6 nmand an
aperture Ppatil@ablie 2216% Extrusion was repeated three tines at a screw

speed of 40 FpmT0 Pragecindadeg meadte-T1Ke exrufiai axcabostipezatere3 qmin

| ength. Usin A@té@%ﬁ%e%ﬁ&néy"‘w (@ Sphercniyer; FujT JBaggal To., Otd. )

equi pped with CT 0SS, LL.II J.U prate—tn—whtch—pitches—at ved—at
i nterval s of %E‘tl’ﬁ.ﬁ‘i §X :\1‘ eswer-e process 3

rotation spepBtRTr 4 oﬁ*’ﬁtrj_‘}?@@nr pm producing wet pellets33TA€ wet pelllets
were dried w Bfmarﬁ?PEktmotla tray oven; Tabal Espec Ca56p0k set at 70C,
for 2 to 3 hpnespdratobs ai lnlﬂﬂeye@@élaesforéSUshdng a non- co%a%t i nfrarédd
t her monet er | Reddd] 1{*TERbiGlibne Ltd.), the tenperature & Ckneaded

product was nmeasurfbdal (&L, Wet s%&ﬁ%ﬂéﬂgmx%'&' }Bﬁ&m&‘éhaﬂﬂa@:t%oée%te
wet - kneaded product, was neasured after each extrusion. The results are

shown in thePLestiGiitigte FhWet-logpias | Rrodrst Reptadaged Brgguatounieisur ed
Tenmperat ure pbtRIc N8 KRaadEHEH1ydér 26

Example 11
10 Cilostazol (100 g), 25 g of Trehalose P (trehalose

dihydrate; Hayashibara Biochemical Laboratories, Inc.), 60 g of

Eudragit S100 (methacrylic acid copolymer S; Degussa AG), and 20
g of Ceolus PH-301 (crystalline cellulose; Asahi Kasei Chemicals
Corp.) were fed into a Speed Kneader NSK-150 (a mixing

15 granulator; Okada Seiko Co., Ltd.}. Thén, 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.)

20 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 nocdle-like extrudates
about 2 to 3 cm in length. Using a Marumerizer QJ-400 (a
spheronizer; Fuji Paudal Co., Ltd.) equipped wifh a cross-hatch

25 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.



After 1st Extrusion 30.3C After 2nd Extrusion 31.2C After 3rd Extrusion
36. 5C TenperatureDi fferenceBefore After 1st Extrusion and A 6.1C

These results show that m xing lactitol nonohydrate can inpart noderate
plasticity to a wet-kneaded product containing a | arge anount of

met hacrylic acid copolyner S. Exanple 16 25The anor phous tol vaptan (90 g;
tol vapt an amwn051€@2 g) prepared in Reference Exanpl e PBCTABRE/@FI9TT ehal ose
P (trehal ose di hydrate; Hayashi bara Bi ocheni cal Laboratories, Inc.), 30 g
of Eudragit S100 (nethacrylic acid copolyner S; Degussa AG, and 10 g of
Ceol us PH 301 (cry8shald ianromelohtbasdnfisadhl tKememeChemiRedds (T¥thnoline

2009/ 051022PCT/,JP2Q08/ 067996 . - 43-

NSK- 150 (a mg;lél ﬁg %%an‘g?‘%?e&a tm&é’(fcglg‘gl%' Q%& Pr‘é&é&? wg‘T‘h e%%%ggd Ié%?’% w v%
HPC- L aqueousietokngading( hardl thy preopgtrataireubd dde mpﬂmna&xﬂ@r@duct wegl. ) and
14.5 g of pu b d;p et - kneaded
for 130 seconﬁgébg%]%ﬁé% é:ﬁ ro ug%&%washgg%j? Séﬁéﬂaltrg}ﬁ}or??o a me G an

DG L1 (an5extfpélél@wln9:@jibl¢laudal Co., Ltd.) equi pped with a donme-shaped die
having a poreﬂﬁbg@ 1@f] .6 mmand an aperture ratio of 22.6% Extrusion was

repeat ed thr ee—t+res a-—Serew-speed—o40—+piptoproducetinre—noedte- | i ke
extrudat es 10-about o.ﬁﬁﬁ"f&"lm d,rflogﬂﬁ h Lisi Aga R‘@ ?Illlv]:‘:\er T‘EJPPQS@ ‘7“;@’\ l
spheroni zer ; | EBY$E PRE addn equi pped wilth a cro$a-B8 ch pl atelin

whi ch pitche>Aﬁt®: dé‘r\Esdrlalonnt erval s of 3 mm |t he extr Bkab¥s were
processed fof Agge;sqeﬂbgﬁrﬁlo@ rotation speed off about 10Qgrgpm produfi ng

\_IFEE) pe:EI ets. Fd gch [Efopere drt ea I5 W than bl—’HHﬁ)goda rray oyen;
apal spec "‘ f §tooptatrn—ary pcl tets

Using a non-¢ e'gpaftlsﬂ uﬁl%;fftr nce - férel R- T’SJ (Technoli gsrettd. ), the
tenperature &4 ﬁ‘.c krEaded—p ro'*uu was—heasttet—atter—n nd t he

tenperature of theTh@de kAR shepddiat MesngotFRhadoFe FLRVERAt S
extrusion. Thepseswddsrafs p1aswtiky the Wetlwangd tpdkdet containing a

large amount of methacrylic acid copolymer S.
10 Example 12
Cilostazol (100 g), 25 g of Xylitol P (xylitol; Nikken Fine
Chemicals Co., Ltd.), 60 g of Eudragit S100 (methacrylic acid
copolymer 5; Degussa AG), and 20 g of Ceolus PH-301 (crystalline
cellulose; Asahi Kasei Chemicals Corp.) were fed into a Speed
15 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
20 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 preduce fine noodle-like extrudates about 2 to
3 ¢cm in length. Using a Marumerizer QJ-400 {(a sphercnizer; Fuji
25 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



[ Tabl e 19) Wet-Kneaded Product Measured Tenperature After Wet-Kneading
22.9C After 1st Extrusion 28.1C After 2nd Extrusion 29.1C After 3rd
Extrusion 31.5C TenperatureDi fferenceBefore After 1st Extrusion and A
5.2C These results show that m xi ng trehal ose di hydrate can
inmpart noderate plasticity to a wet-kneaded product containing a 25 large
amount of N@?Wﬁ%&%ﬂmc aci d copol yner S. Conparative ExBGHIR0WB/O$IE6 anor phous
tol vaptan (90 g; tolvaptan anount: 60 g)3prepared in Reference Exanple 1,
15 g of Wndal e Lactose 200M (| act ose nonohydrate; The Lactose Conpany of
New Zeal and LHonPhafn drmeZ@egst%ll)22PCT|VP20081167996 -44- 30 g of
Eudragit 3100 (et haciylal fiofilfe&0P b FEEeaStniRpSEE: ARL10 fﬁ%e&r%oglﬂé

Ceol us PH 301 (crystalline cellulose; Asahi Kasel em ca .) were fed
into a Speed lkﬁehdéahempfgetw PExEiey kgeaded @F@@uctowaaaneséuk%i @ﬁter Ltd.).

Then, 20 g Ofye-Wha@iHEC-dnd the temperature of the wet—kneaded product was
5 measured after each extrusion. The results are shown in the
following table.

[Table 14]
Wet~Kneaded Product Measured Temperature

After Wet-Kneading 22.2°C
After 1°° Extrusion 29.3°C
after 2™ Extrusion 30.5°C
After 3™ Extrusion 31.6°C
Temperature Difference Before and o
After 1% Extrusion A 7.3%C

These results show that mixing xylitol can impart moderate
plasticity to a wet-kneaded product containing a large amount of

10 methacrylic acid copelymer S.

Comparative Example 3

Cilostazol (100 g), 25 g of sucrose micronized by a hammer
mill (granulated sugar CH; Ensuiko Sugar Refining Co., Ltd.), 60
g of Eudragit 5100 (methacrylic acid copolymer S; Degussa AG),

15 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

20 wet-kneaded for 390 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

25  Dbecause a large load was imposed on the DG-L1 and the current
value of the motor éhanged 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



5 aqueous sol ution (hydroxypropyl cellul ose; N ppon Soda Co., Ltd.) and 17.5
g of purified water were added as binder solutions and wet-kneaded for 140
seconds. The kneaded product was gradually fed into a Done G an DG L]. (an
extruder; Fuji Paudal Co., Ltd.) equipped with a donme-shaped die having a
pore size of 0.6 mmand 10 an aperture ratio of 22.6% Extrusion was
repeat ed t wo2009¥d022at a screw speed of 40 rpm however PCTHR0884167936 ext r usi on
was st opped because a |arge | oad was i npgged on the DG L1 and the current
val ue of the notor changed significantly. Using a non-contact infrared
t her nronet er dadtded BEChnGdcheedtrusidn,) , Thédeebebre matusteownf i hkekneaded
product was igur.end %%fé wet - kneadi ng, and the tenperature of the

&arao OEt" a8 neasured after each extrusion. The results are
shown in the [feblovidig table. [Table 20] Wet-Kneaded Product Measured

Tenperature AfTer VETKRERALINEG Brodoet A L€ 15 BlebYStdd) Tefipe@turss [ €f 2nd

Extrusion 4 T I C (Sugpended) 23.6°C

Tenperature erengeBetoreAfter—st—bdrustofrand—A190¢C 26These

resul ts show £AEEE i EXLT¥SI0se mnnh)'drape_LaJM—Lﬁz&md&ai—e

plasticity tpAftemikFehmesiosr oduct containingla |arge 3 of

met hacryl i ¢ pafter @5blExmeusiSn Exanple 17 55.2°C (Suspended)

Temperature Difference Before and A 19.1°C

After 1°° Extrusion ’ )
These results show that mixing sucrose fails to impart

wet - kneaded ¥t

5 moderate plasticity to a wet-kneaded product containing a large
amount of methacrylic acid copolymer S.
Reference Example 1 ‘
Amorphous tolvaptan was prepared in the following manner:
7-chloro-5-hydroxy-1-[2-methyl-4-(2-methyl benzoylamino)

10 benzoyl]-2,3,4,5-tetrahydro-1H-benzoazepine (100 g) and 50 g of
hydroxypropylcellulose (HPC-SL, hydroxypropoxyl-group content: 53
to 78 wt.%; Nippon Soda Co., Ltd.) were dissolved in a mixed
solution of dichloromethané {1390 g) and ethanol (350 g). The
solution was processed with a spray dryer (Type ODT-8; Ohkawara

15 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)

20 prepared in Reference Example 1, 15 g of Summalt-S (maltose
monohydrate; Sanwa Cornstarch Co., Ltd.), 30 g of Eudragit 5100
{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

25 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



The anor phous tol vaptan (180 g; tolvaptan anount: 120 g) 25 prepared in

Ref erence Exanple 1, 25.8 g of Sunmalt-S (naltose nonohydrate; Sanwa
Cornstarch Co., Ltd.), 54 g of Eudragit 3100 (nethacrylic acid copolyner
S; Degussa AG, and 18 g of Ceolus PH 301 (crystalline cellul ose; Asahi
Kasei Chem cals Corp.) were fed into a Speed Kneader NSK-150 (a m xi ng

gr anul at or WERRHES10220 2009/ 051022PCT/ JP20081067996 - 45PCHaPIes/@ms Ltd.).
Then, 60 g of 5 w v% HPC-L aqueous sol utigon (hydroxypropyl cel | ul ose; N ppon
Soda Co., Ltd.) and 11 g of purified water were added as bi nder sol utions
and wet - kneaciser-shaprgo die dwvisg arlﬂerﬁr@a’éedf;ﬂ(ﬁdmtaMasngﬁp@dMel y fed into
a Donme 5 G ancddeolbr (@Negxt Ek'ﬁjﬁfsa.oﬁudrals % recttfhds GHU %[&?gw\mth a

dome- shaped di e havi pore size of mnan an aperture ratio of

n
22.5% Ext r usiRsRdvel ﬁe@&tt@dps?@@qeu ﬁﬁsrse Fpodlesdikey ssppeudatefs goutphh 1@

produce fi ne meﬁdi@-lenbeh exysifdpbega AR zar b@—zfod?gg' %ﬂ&@ﬂii&erdlﬂ%gdaw .

Mar uneri z %]ab‘é {(.)eéa spheroni zer; Fuji Paudal :

a cross-hatc 4t é-9+n dheﬁﬁﬂﬂ%ls"”a%ac%?%hé@q ﬁ’@-éFQ/dPsW'éﬁChS mm the
ext rudat es \I\lq:b.ﬁtcné@(h&‘éséékvfe@r aBOnteeeaNds ot 3 dud, Ot QR reRRRd Wreabout 1000
rpm produmg% || et,s. t_pellets were dried with an SPHH 200 (a
tray oven; Eo%ps?c gt FFetaripn spegied RPWOtSPh Bt ri x 15

pellets. The prraﬁucingoeét gied lees e Thewed pallatsiwereoirf0wlien HO0Spm 1.
Measur enment ?;OOP?”' cle Size stribution The particle size of the matrix

pellets (abo ERY SOVRY s Gredd RFPFC SORBbbSe8hRY {7UrC/RIBSE 93 TS| RvEH
Enterpri 48 Cdo, 0120&1Lnt dry steé.ietb .on the particle size-nmeasuring nethod

(dry-sieving neth 1 S e

Phar macopoei a. Thgﬁlgém%eage pe‘fﬁJ C&eﬁé?rzaer (;%f Elgs%rmo ? ﬁg@‘ﬁ é?gd}ﬁgéu}%o Rm
2. Measur enedtdef, D@@oh@m@lrehufﬁwefnmer |kx1e@®d 911:ed1.(cils4f,ivawr n@)asomaaﬁmtl n
Exanpl e 17 welg d I o) cic acid
(Adsol i der101; €Y%%a@1ﬁ& %ﬁﬁ hhémt%mggua%éﬁ\?va‘gf tt ?@ﬁlﬁéﬁ%ie%f:g&isdc\: ﬁ
hypronel | ose“@éﬁ%{ﬁ%aﬁt&%@mh\ﬁ@&pgmre '@?alrﬁ%:lakt@ &e ,shovd. in fthe an armunt
equi val ent t GobPolihgotatid.vapt an. The matrix pel | ets-containing capsul es
were placed in a pl astl c container and stored 30 at 60C for two weeks.

The matri x pélr & 184 nentioned above was pul verized in a nortar and the
anobunt equi val ent _t o Bétfipeatied drodpetan was t akenmeasuredhesmpepeidr@nol| was
added t her et pafgndwetiKmsame waves were applied to conphejely destray the

pel | ets. Met ngpQly WE‘ ULEREE 35 added thereto]| amd t nezgn (U7 e Was
filtered thrppghesnepr ane —WO-26891+651022PEHP26681667995—46—+Hl ter
W t h a pore _" Za nz JS\F;U.SP’ nm The I“ncll' '|’I n} filt l“al é még a““l | E(l to a

LC- 2010 CT s,%f‘le% Phl Eﬁt%é@él liquid chromt ogfaphy: ShiZBr&ifﬁiu Corp.) mith a
measur ement mﬁ@meéﬁg @ie of DifSarenneandBefonebi hed phase (a ggé‘rl le, wdter,
and phosphor L2E®rad| dExtrugion| une ratio of 500/ 500/ 1) f te of alout 1

m, to check for timspresanee sHowatBet hﬁkﬂn@%@ﬁ@é@hbh&@diﬁ@gl&h whi ch
impart moderate plasticity to a wet-kneaded product containing a
large amount of methacrylic acid copolymer S.
20 Example 14

The amorphous tolvaptan (90 g; tolvaptan amount: &0 g)
prepared in Referénce Example 1, 15 g of Erythritol 100M
(erythritol; Nikken Fine Chemicals Co., Ltd.), 30 g of Eudragit
8100 (methacrylic acid copolymer S; Degussa AG), and 10 g of

25 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 scolution (hydroxypropylcellulose; Nippon Soda Co., Ltd.)

and 13 g of purified water were added as binder sclutions and



Is referred as the deconposition product P4 hereinafter. The concentration
of the deconposition product A was cal cul ated by the area percentage nethod
(the ratio of the peak area of the 10 deconposition product A to the peak
area of tolvaptan). Exam ning the concentration of the deconposition
product A before and after storage, the concentration of the deconposition
product A Wx2009/@1922i medi ately after production and OPORABAHWTI%mei ng
stored at 60C for two weeks. This revealgd-that the 15 production of
deconposition products was suppressed. 3. Dissolution Test Using a
di ssol uti on twestkegatednfOT-9g18e¢ddsco T@erlpie)adedfmfosluatum gradfliylfedpt an

di ssol ution fhﬁﬂ‘%hfon@%f el{ e(téln Q&FPHEEPI g:qlg § ¥BS &@gf)or nmed in

accordance wt e secon nmet hod utton test (the paddle
met hod) of twamwéh%aiomﬁm@ﬂaﬂl@bayw baP@rGB@lﬁaso%Qd dm gnch

di luted Ml i Aufketalo BH 16 42f ORyprcORGeRES %Feﬂtébf thro¥ Yhes Ries
solution (900 M) was used as a dissolution test solution. The rotation

speed of Fhe 3p&a8ee SRE8A5 APPTaike PXRSUREVEINengePdlestibe EBUsFReEnd 350 nm

were used as JKBaAEUr &% wllﬂngédaﬁh Theihg!d owi-tgerdiabl-egjadocad es the
dissolution rate, and the difference in the di ssolution rate before and
after storagépa?r%éeForFLlJ\?oo ?\%@ﬁ‘s Cetmdtdal GREBPER Mg RAIFoss DA cul at ed

by subtracti @gatél&d/avhﬂéh afiteneHACkt mrwaaekt Sinteegald beNs te vl ue 30
Producti on’ APFEFER2Ye b RO BFAQET 78 SSHTER oh REPE6-S FBLH 26, b0
20. 4% 0. 580 1 about ER04%pm3 péducing wet pellets. The wet pellets were dried
with an SPHH-200 {a tray oven; Tabail 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
15 wet—-kneading, and the temperafure of the wet-kneaded product was
measured after each extrusion. The results are shown in the
following table,

{Table 17]
Wet-Kneaded Product Measured Temperature

After Wet-Kneading 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 o
After 1°° Extrusion A 6.4

These results show that mixing erythritol can impart
20 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
25 monohydrate; Nikken Fine Chemicals Ce., Ltd.), 30 g of Eudragit
8100 (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



-0.2% 2 Hours 88.3%92.6% WD 2009/ 051022PCT1JP20081067996 -47- Table 21
shows that there was little change in the dissolution rate of tolvaptan
fromthe matrix pellet-containing capsul e obtained in Exanple 17

i mredi ately after production and after 60C/ two-week storage. It shows that
the stability of the 5 solid preparation of the present invention is
clearly ex®d)P0e%eS102Zonpar ati ve Exanple 5 The anBEPHRAE3/06TO apt an (45
g; tolvaptan amount: 30 g) prepared in Reterence Exanple 1, 45 g of
Pearlitol 50C (Dmannitol; Roquette), 30 g of Eudragit S100 (nethacrylic
acid 10 copol¥Hepuss; SOEQEE%F%a(hx@}oxmmpﬂ@eél@fos@edﬂwmﬁotko@0(cﬂ'}iét)al l'ine

cel lul ose; Asahi 1Xasei | r f ra Nodol
H gh Shear M xerler%znu %%Fle%afaﬁa%%enégé& agdbiﬁ%g QOM%‘]“L- 2oba

go
m xture (wei gEE-¥rRad§dofon 129 sgcomdgy v%ﬂﬁ@ﬁa‘é‘éﬂl@ée@u%%l“ﬁﬁl Wdually
(hydr oxypr opyeaeidtd aspomdNERANDEEMA (L0 ext Rickt dn)pa@Qudalvv/cs% Rehysor bate

80 aqueous sol ution ysor bate 80 rporation) were added as
bi nder soPut FHHéP%ﬁ‘f’dg‘gH‘ & fengethapst ‘g@%@‘@d’ﬁﬁ potise SkFR el HMBITRY  was

gr adual ljy feﬁml &gért&raoﬂﬁ:l@ an ﬂﬁﬁ%l. ERBrBLbh USRS reﬁ?ﬁﬂedgﬁhlﬂﬁal tﬁg«‘ss,zgtt d.)

t
aper fur e 1at PooSrRZPENA P G ho P eb e P e Be s RS cr e
speed of 40 wpout @ plbOBlbtmElfll hengraodivging leeMexinerdaéepio0t (2 to 4 cmin
| ength. Usin I\/ar.urrerl 4Q00..(a roni zer; Paudal ., Ltd.)
equi pped wi t%pge%orn&s?g é’ﬁ uga C% wﬁgaﬁ SpERSS g?thcaaﬁgﬁs'gﬁcg?mt erval s
of 3 nm 10hep28&te iy ut:lad;te$>mxeh® pure cesyed sftoﬁnﬁé)rx&&eooﬂsB an, atheot at i on
speed of abo p e I ges e dried
e an SprrtOREeb e LIRS Y6 80, 18 PEka S SanEC Ol S
to obtain maebpxt g80Permn, Phedyringi wxeqoeblmts warhe u«eie\pedlets a:ese ziried 355
s i n Exanpl G BoseE0 (2 bl Tl BB R P o e B B e
690 pm Aftel2 ﬁ%a%@@éﬁ%rﬁo ahaaztmérmseééem* on test of the decomnposi tion
product Aswere cargdigd Qtﬁo@eoath%t@aff&eaeér{&{némééf FRELH AL @Lohndh L&

production, the matrix | ets were placed in a

VM) 2009/ oswéé@dvuﬁéeo‘@l@@%%re 28- tlbﬁ ¥aeaded, Prefictcvng diepsprashatidtor ed for

one year at LEEe+RricedDRdAlantechdVkafmpétané aNehé hetdikssoldd pbedudceSiasof the
decorrp05|t|on rod ct were carried out on these pellets after being

stored for oﬂg af b9 6AFE SHEEF Rt e ThEESTHIE R IEShPER gin the
follow:.ng table.

20 .[Table 18]

Wet-Kneaded Product Measured Temperature
After Wet-Kneading 24.2°C
After 1%t Extrusion 30.3°C
After 2™ Extrusion 31.2°C
After 3™ Extrusion 36.5°C
Temperature Difference Before and o
After 1°° Extrusion A 6.1°C

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

25 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; Degqussa AG), and 10

g of Ceolus PH-301 (crystalline cellulose; Asahi Kasei Chemicals



5 after one-year storage at roomtenperature were placed again in a gl ass
airtight container and further stored at 60C for two weeks. Then,

measur enent and the dissolution test of the deconposition product A were
carried out on the matrix pellets after two-week storage at 60C. The

measur enent of the deconposition product A 10 was conducted in the sane
manner as wo fasgompd2e 17. The di ssolution test was cond&CTAeRMINTIE

foll owi ng manner. Dissolution Test —4Ysing a dissolution test system
DT-610 Pasco Corp.), the evaluation of tolvaptan dissolution fromthe

matri x pel | etcorpap wdrep€ed dnteda iSpead cireddae eNSH-1H0 t fzeméeirand net hod of the

di ssolution test (the paddle.neth he n Phar, [

Pol ysor bat e ﬁaﬁﬁia%%degg?éoa gg‘g]fcf &?o)édo‘{\ybqt'l)Vaﬁﬁggb%%?grggéngzﬁg?%b%r a
concent Ir at i oraquiods volt idhi (Bysuixypiropy (c@dQuhdde ;wkispresie Bodes Ca- dildslo) ut i on
test solution, T o] .on.. £ ..t ; 1 t
wavel engt hs oafmjzgg'gnnqt gtﬁog]ﬂ%EEg(?%a\%gFe‘peﬁrsegggg%&r%g%hﬁéé ggl\%?g}r‘]%%ﬁg "
Tabl e 22 $howstt-heearissis Goe B0t sewsdst Ghet kneaded apyesurt i prastigély A

[Tabl e 22] Sap Egég‘%&)ﬂi?{é’fergﬁ%ﬁ’—%d éﬁ?@@e&éy ol Preadust .| mgdiat el y

after Production / ter 1-year Storage at Room Tenperature 0.13% After
2-week St or agEuAPPed @ighssdomesshaped 35 JRUHRY t2heoae SiBrLeE n bty @lfesul t .

In the table g Bgerthdd $801dILEOIL B3t € Exk SusAC bt Qbehled WhtEaGlinggy dthe
di ssolution rate after two-week storage at 60C fromthe dissoluytion rate

after one-yedt SET®Y fpeedt % d@nﬁ%ﬁﬁe?’é‘?%_ figghnoodle-like extrudates
2009/ 051G32PGHo4R2H08/ 864996, 148ytH. Taldiag?3|M-Samprizg Fi-mwol naredi at el y

after Production After 1-Year . .
Paudal Co., Ltd.) equipped with a cross-hatch

spheronizer; Fuji
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
15 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
20 measured after each extrusion. The results are shown in the

following table.

[Table 19) _
Wet—-Kneaded Product Measured Temperature

After Wet-Kneading 22.9°
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 A5.2°C

These results show that mixing trehalose dihydrate can
impart moderate plasticity to a wet-kneaded product containing a
25 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),



/ Room Tenperature Storage After 2- Wek/60C. Storage Li Dissolution Rate
0.5 Hour 53.4% 56. 2% 34.2% 22.-0% 1 Hour 98.0% 81. 4% 52. 9% 28. 5% 2 Hours
99. 7% 92. 7% 67.7% 25.0% Wen the matrix pellets contained a plasticizer
(pol ysorbate 80), the amobunt of produced deconposition product A increased
remar kably, while the dissolution rate decreased 5 significantly. In

addi tion, &R ?MYOUR-year storage at room tenperature, PEREPAIIGHOS of
produced deconposition product A increaséd;s and di ssol ution showed
retardation. These_results. denpnstrate that the matrix pellets obtained in

Conpar at i ve BPafpPE Barapst M8 KahecTnier pohd CAPRYSKE| $1 \Pegrssh 86 uti on

10 with time.akdxaopy @£l8eolus 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

5 aqueous solution (hydroxypropylcellulose; Nippon Soda Co., Ltd.)
and 17.5 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

10 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-Ll and the current
value of the motor changed significantly.

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

15 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.

[Table 20]
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 19.0°C

20 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)

25 prepared in Reference Example 1, 25.8 g of Sunmalt-S (ﬁaltose

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



The anor phous tol vaptan (180 g; tolvaptan anount: 120 g) prepared in

Ref erence Exanple 1, 25.8 g of Sunmalt-S (naltose nonohydrate; Sanwa
Cornstarch Co., Ltd.), 18 g of Eudragit S100 15 (nethacrylic acid copol ymer
S; Degussa AG), and 18 g of Ceolus P11-301 (crystalline cellul ose; Asabhi
Kasei Chem cals Corp.) were fed into a Speed Kneader NSK-150 (a m xi ng

gr anul at or waCloeeis18ei ko Co., Ltd.). Then, 60 g of 5 w VOIPRROH06Hecous

sol ution (hydroxypropyl cellul ose; N pporaseda Co., Ltd.) and 15 g of 20
purified water were added as bi nder sol utions and wet - kneaded for 250
seconds. TheSkhkadisd pletiict Thes, gttaguaf |5 WaEd HEGE 20usene ©1a6id% LI (an

extruder; Fujd, yﬁ’?am&ogﬁcem&ﬂos)e ; CRLbRRCHod dd. 2 - shngdgdise having a

pore size of 078 nm and an aperture ratio of 22.5% tru3|on was repeated

five times apuaifacerber spserdiedess Minfes SHEBINS APAHosarESr;

extrudates ahgytserdnds3 HRI lﬂ'tejaaéﬂtﬂi:odlﬁt %sagﬁéﬁdémlfe@f if¥o 400orten
spheroni zer; Fuji Paudal Co., u:aggae ross- hat,ch BI ate in

whi ch pi t ehe§rarPclyép éP‘tF‘l’ﬁeér'v E frtdal,fo. tI‘Feadeit?ng Yk

pr ogessed foeoﬁ%ﬁﬁ@@l adcsle-?lhaalﬁg)taapbw s‘iﬁé%i‘:‘d@f saabmhﬁlﬁe&pépmrﬁo

produci ng wet pell et [ets were drie th an

D009/ 051022PEFF a‘mfo%?agggg%"tr 10“2‘6‘6 FPeArsy %%)OTA ﬁsat?gia g \A%FS) set
at 70C, for 2fhowvirpnt ﬁoq_:hioaluﬁeCﬁ’lﬁepﬂd)dcﬁfesllﬁ'é"lexdrgdqlebl@h)cmtV\Er'e) diegved to a
size of 600 t,o 100 The d ell.ets

aci d copol yméP %e 93" A Ei eeralr%f:p(ﬁ‘gtr}tgat & sé’%? l(é)fgo g, to va|LbLt an
anount: 120 @p.prigpanedquippRdfwirtbne ecossnhiechl plate 8_nngiCT89mhﬁ1€tS gre

(mal t ose nonqgh St ahc t 25100
(methacrylic 3%?% copoﬁgén%lgoé%eggﬂésgh%fnﬁlﬁ%% é@g?p%éecg:éﬁgé %%kPBF(I?BOl
(crystal | i ne seebhds @sea wgabiokKsperdheabeat slo@ﬁr{Pn)r reedugiag ¥aft o a Speed
Kneader NSK- m r tkgen, 60 g of
5 w v% HPC- Ll’ggﬁéé%us is% et @?Eﬁﬁﬁ%ﬁgﬁﬂé‘ ?S*%ﬁh“%‘éﬁﬂﬁ‘%p%% S’ Co.
Ltd.) and 8 gveh; iabafii Bspagaferp.deset atddd Gas £t Ridpussd|tat PB?%lnaﬁ@Itrlx

wet - kneaqgd %&1&& 166 8ROPHS pel et K Readast REQUUCH WRse Gradomltbyldoad i nto
a Donn Gran L1 (an extruder; Fuji Paudal Co., Ltd.) equipped with a
dome- shaped e having a pore size of 0.8 mmand an aperture ratio of
22.5% Extrusi, Oﬂeaa&eﬁéﬂeaiﬁdaﬁﬁiklbim @i seridueeyn speed of 60 rpmto
produce fine noodle-like e udateq:%}g‘out 10.cm..n, 20 Iengtglﬂ)wl ng a

Mar uneri zer Q- 4007¢% %ﬁé‘? 5287 :OTrifF BaEa% PLIets ped with a
cross-hat ch pleakardd wibh ch R’c)bb’c letd faee RESEF9BA(SEtishin émaiqsrme ®@.nm the

ext rudat roce sed for onds_ S out 1000
rpm pr o%ﬁcrﬁﬁg\ng c? I%rtlstheTﬁar i ?gpeﬁe éa%fe{leg réltg%d Pc?zﬁ}js?i.év H 200 (a
tray 25 oven;mefhbdi)l cﬁfnmedﬁmrﬁegelsét Tests7 g, tHepJapanesgr Ehawnaghpesig-dry

pell ets. The si.eve 1 m The dry
pel | ets cont é[%ﬁ g erf“-"wt p%/rvﬁrc fet zéecgflﬁléz énéllc%jﬁ{ gjel?éps ngg ‘E&gﬂ% e 20 The
anor phous t ol2sapeasurergot gt P@tmamamunt 120 g) 30 prepared in

Ref erence Exanple 4y, %@t@ 9 119H8MRl40, § d)MRbl 95RdTRAHREHHAE €17 Rafwa
Cornstarch Co. % , * %g Eudpgiglt 5) (rmethacrylic acid copol ymer S;

Degussa A8), HEPFGdl‘B?Jd- Uf-t bug ¢Hlight (%HW@%%H% PhELHEE PEEDSSISALIRT" Kasei

Chemical s Corjpq). wate fRd. ) Nt mSROSEE lﬁasaﬂﬁrn E@i&é&ﬁ@n(@ JTz%i Mg 3
gr anul at or; Okada 35 Sei ko Co. Ltd.). Then 5 w v% HPC:- L, agueous

sol ution m@@@%@@mzzp@ﬁu}m@@@#@a‘}mwﬁ Qu%llcaps Co., Ltd.)

amount equivalent to 60 mg of tolvaptan. The matrix pellets-

containing capsules were placed in a plastic container and stored
30 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

35 added thereto, and the mixture was filtered through a membrane



(hydr oxypropyl cel I ul ose; N ppon Soda Co., Ltd.) and 11 g of purified water
wer e 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 5 donme-shaped die having a pore size of 0.8 mMm
and an aperture ratio of 22.5% Extrusion was repeated six tinmes at a screw
speed of 60VYRWMPYIPr oduce fine noodl e-1i ke extrudat es PRBIP200BGTEH65 cm i n

| ength. Using a Marunerizer Q-400 (a spléroni zer; Fuji Paudal Co., Ltd.)
equi pped with_a cross-hatch plate in which pitches are 10 carved at

interval s of %ﬁ?ﬁf’ THE BxPIIFdSLER GherROWy GCgslglbd They regnlddagntid taate

rotati on speechsofpphind t4&CGOACFPON0 OTOSYSHR] (Mifh BBbébliSquilde wet pellets
were dried V\A(’ghl’}: an OSI}I;II—I— 29% .a_tray oven; ,Tabai Espec Corp.) .set at_70C,
for 2 hours t OBLaTH AFY pé’ﬁﬂa A CPRR- TPy DT MERSUNRIEBt SYRXPLENTY &F size of
600 to 1000 (A4 bl drve admgbifel Pl dacd@indtAOle) whtdp,0bndgiHaapkadicc aci d
copol yner &S. I e..anor phous t.ol yaptan (90 g;

t ol vapt an ng%{&p%? 5@‘6’%%@?@ olqzlnspz%éseoroéggeﬂ@yaﬁ%ree O%, alioél\éQPd“ of £

Sunmal t - S ( nedheskefomhbhyriesence SEnwaceans t decohpaii ticht pbgducandhién g of
Ceol us PH 20 st aln I Se; .. Kasei_ Chem cal g, Corp.) were
fed into a Sglesggéﬁél’g%egeéél\#gﬁ- ?%‘8°%§H%19&°?’n8@%°r%%%u#a§‘ or ;e l’&(f;g&g' SEF?(O Co. ,
Ltd.). Then, {ocgnigfation/ e/ thpGidcongosiduonspiatuicbrh Wagdecaboppabay bgel | ul ose;
Ni ppon Soda , Uksyfd ter I d ipnder

sol utions an?ﬁﬁe?ﬁﬁgség%agﬁ%éghggoﬂs}gcggts. © hgﬂgﬁggge%%%r g%tﬁ%t? was

gr adual | Y0f e fSCATRP L thBRePIcEuat BGEp| thapeaktansdeef tRAyEPRANGdal Co., Ltd.)

equi pped with a dom@aﬁﬁtr@ EortuHcREt ForPBECLIY ABcHpcdiBi LA
aperture ratio of 22.5% trusion was repeated five'tines at a screw speed

of 60 rpm t o B5F88R AR pHEThSEOasey | ke cpprenfapeionnfutha degomppsition i n

| ength. Usi ngpredby wWiwas 281019 )im#@0 1 4€eI1SPREEON p26ductibhi afdfudeds GBrer LT . )

equi pped with a cross-hatch plate in which pitches are carved at intervals
of 3 mm the PExPP FFEY 3Pl DLOEdSKeietst phiscEevRRdedt thaty shaiti on speed

of about 1500@ropugt iphodficleagmywii tReh | @ogucTh eravesumekkeds were dried with

an SPHH 35 200 tr oven, Tabai Espec Corp.) set at 70C, for 2 hours to
WO 200%1022%&?&%?&6@%{%%55% -52- obtain dry pellets. The dry pellets were
sieved to a size oFsiBROatdiskO0Gtigm t&he sysyempdTH-618 (asostCorpn} aithe

met hacrylic I I LS (& T 5Usi ng, a disspl.ution test
system DT- 61%%%%%%9%%%1%?% é%i l}:}a.l'? ?%%q%%mt% evfa“%‘frélr{ EFigeoH_uti on from
the matrix pé&PREAiniag ernsude e pParfoweddimeecorddnceheitdetbadsarendiod of t he
di ssol Ut bgn heshod Wrernaddbe, 1Rl BAD. T (& aigaggpoei a. The
foll ow ng Test Sol utions 1 a%o[ 2 wer e us(elgb.ep%gggés]?% 1(1)? tioon GP 900 ma of
sol ution i n WAPRIESSoFha@apapeeign \Redyaerhatet 80 aasi addedssbua idddutesH 1. 2) as

the di ssol ut em A%k 5Qttaki on 7!befo}am&%%n?rga{iféﬁceﬁggg?ﬁﬁtfhi%di tion,
(0]

for a concentration of 1 wv% Test Solution 2: _ sol ution
in which pol FSorbkene (8P 1) \as uaeRps 8 @lswolutian vest \aalueidsuf fe (pH

7.4), for a cobseihr sbédnodlithk Pa¥dbelhas S dbi0hrePeRd wivel bigytRadsh e for
bot h sol %I ons,was 58 m and two_wavel engt hs of 268 nm and 350 nm were
used as # e %gsﬁ'ﬂ &R V\%ipgp@dbe[rﬁsgsed 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
30 immediately after production).
[Table 21]

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%




20Tabl e 24 shows the dissolution test results for Test Solution 1. The
nunerical value in the table indicates theaverage value of three tests.

[ Tabl e 24] Sanpling Tine Conparative Exanple 6 Exanple 18 Exanple 19
Exanple 20 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 diff er emwoeo@B051022t he di ssol ution of the drug from t RETIRANEMEE6 and any
difference in the content ratio of the s#t-hacrylic acid polyner was not

recogni zed. Tabl e 25 shows the dissolution test results for Test
Solution 2. The vafapde Altshowsaphat thene speslititdeakanggelndifge of 30 three
tests. dissolution rate of tolvaptan from the matrix pellet-containing

capsule cbtained in Example 17 immediately after production and
after 60°C/two-week storage. It shows that the stability of the
5 solid preparation of the present invention is clearly excellent.
Comparative Example 5 _
The amorphous tolvaptan (45 g; tolvaptan amount: 30 g)
prepared in Reference Example 1, 45 g of Pearlitol 50C (D-
mannitol; Roquette), 30 g of Eudragit S100 (methacrylic acid

10 copolymer S; Degussa AG), and 10 g of Ceolus PH-301 (crystalline
cellulose; Asahi Kasei Chemicals Corp.) were fed into a NMG-1L
(Nara Model High Shear Mixzer Granulator; Nara Machinery Co.,
Ltd.). Then, 40 g of mixture (weight ratio of 1:1) of 4 w/v% HPC-
L agueous solution (hydroxypropylcellulose; Nippon Soda Co.,

15 ILtd.) and 4 w/v% polyscrbate 80 agueous solution (polysorbate 80
(HM) ; NOF Corporation) were added as binder solutions and wet-
kneaded for 30 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

20 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 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

25 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.

30 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 um,

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

35 immediately after production, the matrix pellets were placed in a



WO 2009/ 051022PCT/ JP2008/ 067996 -53- [Table 25] Sanpling Tinme Conparative

Exanpl e 6 Exanple 18 Exanple 19 Exanple 20 0.5 Hour 6.3%9.8% 12. 7% 31. 9% 1
Hour 11.5% 18.5% 30. 1% 72. 1% 2 Hours 18. 8% 30. 2% 54. 3% 97. 6%
pH regi ons where nethacrylic acid polyners were dissolved, dissolution
accel erated according to the anmount thereof; however, Conparative Exa
showed t he YeXW#0H383e 5 di ssol uti on tendency as in thePatiyrroosasaiosi on.

Exanpl e 21

10

15

20

25

_48_

glass airtight container and stored fdr one year at room
temperature. Measurement and the dissolution test of the
decomposition product A were carried out on these pellets after
being stored for one year at room temperature. The matrix pellets
after one-year storage at room temperature were placed again in a
glass airtight container and further stored at 60°C for two weeks.
Then, measurement and the disseclution test of the decomposition
product A were carried out on the matrix pellets after two-week
storage at 60°C. The measurement of the decomposition product A
was conducted in the same manner as in Example 17. The
dissolution test was conducted in the following manner.
Dissolution Test

Using a dissolution test system DT-610 (Jasco Corp.), the
evaluation of tolvaptan dissolution from the matrix pellets was
performed in accordance with the second method of the dissolution
test (the paddle method) of the Japanese Pharmacopoeia.
Polysorbate 80 was added to a diluted McIlvaine buffer of pH 7.0
for a concentration of 1 w/v%. This solution (900 ml} was used as
a dissolution test sclution. The rotation speed of the paddle was
100 rpm, and two wavelengths of 268 nm and 350 nm were used as
measured wavelengths.

Table 22 shows the measurement result of the decomposition

In the

nple 6

product A.
[Table 221
Sample Amount of Produced
P Decomposition Product A
Immediately after Production 0.01%
After l-year Storage 0.13%
at Room Temperature i
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.



Phenytoin (100 g, Sigma-Aldrich), 60 g of Erythritol 100M (erythritol;

Ni kken Fine Chemcals Co., Ltd.), 15 g of Eudragit L100 (nethacrylic acid
copolymer L, Degussa AG, and 20 g of 10 Ceolus P13-301 (crystalline

cel lul ose; Asahi Kasei Chemicals Corp.) were fed into a Speed Kneader

NSK- 150 (a m xing granul ator; Okada Sei ko Co., Ltd.). Then, % of 5 wv%
HPC- L aque®9208w54822 on (hydr oxypr opyl cel | ul ose; Ni pponPgTiEF’aFo‘@ﬂ’ﬁ % td.) and
9.5 g of purified water were added as bt+#&@er sol utions and 15 wet - kneaded
for 150 seconds. The kneaded product was gradually fed into a Donme G an

DG L1 (an extlfab&® 23IiUJl Paudal Co. Ltd.) equipped W th a done- shaped di e

having a porg size of g apestt Urgeanali q,Qf .22. 690 Ext usi on was
repeat ed t hr eesampibsg 4 y gpeed Of/Rédin r pm t E{SP uﬁ(j fd ne ﬁ%ddl e-1ike
extrudates 20 almamé 2 |to 3°chTL in | engehpetisiurg a %gt ’é%a 3
spher oni zer; | Fuj i Pauc I 6‘6 tPA. )| equppege wi {h 23-TRFs- | 1p'1aate in

whi ch pitchef arseHear jed a'e53up§ erval s obsgm {he Bxiazudaties veros
processed fof JUOgsEEO0NdS akgagg ot at] on spegd of | abosgd, ge000 |r pmps m@wodudi ng
vvell;) pell ets. [ THegMBE RET T €68, wre driedgzbygM thian ésPHIvg— 200 (az8rey o\en;
Tabai Espec Corp.) Ser T f oI 1o I'Tets.

Usi ng a non-cont ac ThiPerst r%ﬁeperrl&r% eéjoq%ﬁaﬁ%cg (% o mg Ltd.), the

t enper at ur e dpel peordbatedil , ptize webuma oinpasduced aéqmmoaetl-dnnpa@ﬂwg Aand the

temper ature_qfcLhe.detakisaned. RHATNncA9- A0 TERR YR AlLShsescn

extrusion. The results are s ng tabl
2009/ 051022 PEIH3P2E8LEDB.7 906 aC@MWWaldP@%P“%Y%éE@I@Q%F‘EM Measur ed
Tenperature ?Eﬁgé %%tre, %dhﬂ&n%f%o%ﬂ:@a cﬂe%bmgeﬁlrﬂiah%@?od%@t&p After 2nd

Ext rusi on ter 3ni Extrusion 27.0C Tenperature ferenceBefore
After 1st Extihggeaged, and dissolution showed retardation. These results

demonstrate that the matrix pellets obtained in Comparative
Example 5 were remarkably inferior in stability of dissolution

10 with time.
Example 18

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.), 18 g of Eudragit S100

15 (methacrylic acid copolymer S; Degussa AG), and 18 g of Ceolus
PH-301 (crystalline cellulose; Asahl 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
(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 15 g of

20 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

25 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,

30 producing wet pellets. The wet pellets were dried with an SPHH-



and A 1.9C Exanple 22 Aspirin (acetylsalicylic acid, 100 g, Wko
Pure Chemical Industries, Ltd.), 10 g of Lactitol LC-1 (lactitol; Ni kken
Fine 5 Chemcals Co., Ltd.), 40 g of Eudragit L100D55 (dry nethacrylic acid
copol ymer LD; Degussa AG), and 20 g of Ceolus PH 301 (crystalline

cel lul ose; Asahi Kasei Chemicals Corp.) were fed into a Speed Kneader

145K- 150 ( VOPPAYIBr anul at or; Okada Sei ko Co., Ltd.). PTHREPR00sk®7Y60f 5 W v%
HPC- L aqueous sol ution 10 (hydroxypropyteet| ul ose; N ppon Soda Co., Ltd.)
and 9 g of pyrified water were added as binder solutions and wet-kneaded
for 130 secorfdd. (FHEFWNBYRYd TAPBH FEPeRdOrEr higkl Ry 1038 iGoro2 omssretas an

DG L1 (an extabfidén ;dryupel RetisdalTheodry ellldtequirppadvedi tdd a doieoshsuped die
havi ng a por%ﬁhéﬁo of 0.%5 and gn aperture_15 ratio_of 19.3% Extrusion
was repeat ed Hires PGt G5 PELLGFS FERERISY 74D Wi o5 TsthacEieiardd

noodl e-1 i ke expelyares.about 2 to 3 amin length. Using a Maruneri zer

Q- 400 (assp@ﬁgﬂgi’ezq@; Fuji Paudal Co., Ltd.) equipped with a cross-hatch
plate in which pitchés are carved at intervals of 3 mm the extrudates were
20 processed for 3hheaponpkoust talvaptabi (i80speewblohpizioanodBQ0 12(pry)

produci ng we | we ri ] in, SPHH2 (a tray
oven; Tabai ggg%}e%toﬁg é‘%er}téﬁ{;i? @8@?&{ %ghsggrggté(g\fn%%%gi%n§ﬂ?l-l}°%gl | ets.

Usi ng a non- &nekydrataf réaned Eprastanet €e- 1 Rt01, (3ghob|Budea@l E100), the

tenperature Qqhethierpieaded PEGHIGHe VRS %&Maeﬂgﬁf (%% Yels %@e%gw%,ruand t he

tenperature of the wet-kneaded product was neasured after each ex si on.
The resulPs ZPe3¥hdrRYFirkifiasferlilghpsry Aadiie KasgipChemicals Corp.) were

20091051022P€34 Ji2Q08/ 6t fnefer idRhbe % Inilelg Kpaadad 2 oskeh Measured
Tenperature After Wet-Knee%dl nT% 25.0C After In I§<tru3| on 32.6C After 2'.4
Extrusi on 38°&f Co., Ltd.). en, 60 g of 5 w/v% HPC~L aqueous solution

(hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 8 g of

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

15 160 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 six times at a screw speed
of 60 rpm to produce fine noodle-like extrudates about 10 cm in

20 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

25 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 AT .

The dry pellets contain 11.7 wt.% of methacrylic acid copolymer S.
Example 20
The amorphous tolvaptan (180 g; tolvaptan amount: 120 q)

30 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

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



After 3rd Extrusion 34.6C TenperatureD fferenceBefore After 1st Extrusion
and A 7.69: Exanpl e 23 Naproxen (15 g, Sigma-Aldrich), 30 g of
Trehal ose P (trehal ose di hydrate; Hayashi bara Bi ochenm cal Laboratories,
Inc.), 5 40 g of Eudragit L100D55 (dry nethacrylic acid copolynmer LD;
Degussa AG), and 30 g of Ceolus PH 301 (crystalline cellul ose; Asahi Kasei
Chem cal s @uryndosmeee fed i nto a Speed Kneader NSK150 PET/#R2008/0g799¢ anul at or ;
(kada Sei ko Co., Ltd.). Then, 20 g of 5 ®v% HPC-L aqueous sol ution
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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.
15 The dry pellets contain 19.2 wt.% of methacrylic acid copolymer S.
Comparative Example 6
The amorphous tolvaptan (90 g; tolvaptan amount: 60 g)
prepared in Reference Example 1, 12.9 g of Summalt-S {(maltose
monchydrate; Sanwa Cornstarch Co., Ltd.), and 18 g of Ceclus PH-
20 301 (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 6 g of
purified water were added as binder solutions and wet-kneaded for
25 210 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
30 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-
35 200 (a tray oven; Tabai Espec Corp.) set at 70°C, for 2 hours to



34.5C After 2nd Extrusion 35.9C After 3rd Extrusion 36.4C

TenperatureDi fferenceBefore After 1st Extrusion and A 9.5C Exanple 24 The
dry pellets (196 g) obtained in Exanple 20 were mxed 5 with 0.8 g of
Adsol ider-101 (silicon dioxide; Y.K F Inc.), and 141 ng of the resulting
pellets were filled in a size No. 3 hypronell ose capsul e. The capsul e

cont ai ns 6OY@EPUHPSIPR| vapt an. Exanpl e 25 The anor phous POTUEA8AG799480 (;

t ol vaptan amount: 120 g) 10 prepared i n~Réference Exanple 1, 25.8 g of
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Ceol us PH- 301t dDQ&twﬂ | iThe dey|pdldses désabi asein GleerbenllicGuip. ) were fed
into a Speed 9'?“% NSK- 150 (a mi xing granul ator; Ckada 15 Sei ko Co.
5

Ltd.). Then, "W v% HPC- L aqueous sol ution (hydroxypropylcell uI ose;
Ni ppon Soda @SSOL‘@@‘?‘I ARt 3 g of purified water were added as bi nder

sol utions sgand wet - Iseﬁg%ddi%ol%%ﬁ?oé%?Ed&stlﬂe%éﬁﬁggﬁs%[g éﬂlﬁ e | )

graduallyfedlntoa an ‘extru
equi pped wi t BVE1petiselsklyeatan difadutdon fromethe matyix (Peglﬁ’mwaﬁd an
aperture ratigrebridedi 3% a@ﬁrﬁﬁﬁé@%\ﬁﬁlstr{ee%@&ﬁﬁmfe%d MR @155&:1%‘&{&-1"’ speed

of 60 rpmto produce fine nood|e ke extrudates about 2 cmin |length

Usi ng a Mar urhSetzErheqpaddr {“&tg‘ffHePSn‘f%rTaPﬂﬂsie Phaigacopeeia. | (e) equi pped
Wi th a cross-flkaléehiny aketisviwhisds pi s eswere uddqcarved at intervals of 3
mm t he nds at a rotatjon speed of

TS G Udal e el & BLBERSe (00 OO Seronis B AL gallgn sheedoof
SPHH 200 (a twaayaddeehtoTalfirsEspaatlon ppl 5&f) ab TCdibos1kibOWest The dry
D LS et & sSEat bR BLOIMEE, e bRl Sthhlerd T66¢ ief8F, REL S WO
concentration of 1 w/v$
Test Solution 2: 900 ml of solution in which polysorbate 80
15 was added to a diluted Mcllvaine buffer (pH 7.4), for a
concentration of 1 w/v% :
The rotation speed of the paddle for both solutions was 50
rpm, and two wavelengths of 268 nm and 350 nm were used as the
measured wavelengths.
20 Table 24 shows the dissolution test results for Test
Solution 1. The numerical value in the table indicates the

averagé value of three tests.

25

30

[Table 24]
Sampling Comparative £ 1e 18 E le 19 E e 20
Time Example 6 xamp-.e #amp-e #ap-Le
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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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.

following tab

le.

The results arelshown in the

rs



The tinme needed for 50% of tolvaptan to dissolve was estimated fromFig. 1.

15 [Tabl e 29] 50% Di ssolution Tinme of Exanples 24, 25, and 26 (T Exanple

24 Exanple 25 Exanple 26 T50 3.72 hrs. 4.28 hrs. 7.03 hrs. Oal

Adm nistration Test |In order to confirmthe sustained-rel ease effect of

the pharnaceutical solid preparation of the present invention, an 20 oral

adni ni st r aY@HBE22\as conduct ed on healthy human subJPQE@BZOOfEW@ﬂ%een

heal t hy men and wonen (18-45 years ol d) “Wére randomized into an A group, a

B group, and garaglgrggr_p of six people eagh An |nco’r1rpl etfe c[gssover trial of
Ao AN 1 FaX Nk foYa¥alala HAG o

t hr ee groups atrre—fFour L(_A_Kﬁgﬁsrsaa caf1+1-ea—6ut M T 9—-—f—0—l—|—-9-W——']g

schedul e. .25 -\WO-2009/- 051 02 FPCTLI o Measled Te@PeIBEULS o

Schedul e of QAIteAWRtAKasadimg n Test Grouo 1st |Stage 2nd@%t%ae 3rd” St Age
4th Stage A I|dfber at°t ExRoiskre Tabl et s, 26.8°C

After 2™ Extrusion _ 27.1°C

After 3™ Extrusion 27.0°%C

Temperature Difference Before and
After 1°% Extrusion

Example 22

A 1.9°C

Aspirin (acetylsalicylic acid, 100 g, Wako Pure Chemical
Industries, Ltd.), 10 g of Lactitol LC-1 (lactitol; Nikken Fine
5 Chemicals Co., Ltd.), 40 g of Eudragit L100D55 (dry methacrylic
acid copolymer LD; Degussa AG), and 20 g of Ceolus PH-301
{crystalline cellulose; Asahi Kasel Chemicals Corp.) were fed
into a Speed Kneader NSK-150 (a mixing granulator; Okada Seiko
Co., Ltd.). Then, 40 g of 5 w/v% HPC-L agueous solution
10 (hydroxypropylcellulose; Nippon Soda Co., Ltd.) and 9 g of
purified water were 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
15 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
20 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
25 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.



Adm nistered in Fasting State Tw ce a Day Exanple 24, Adm nistered in
Fasting State Once a Day Exanple 25, Admnistered in Fasting State Once a
Day Exanple 25, Adm nistered after Meal Once a Day B I mmedi at e- Rel ease
Tabl ets, Adm nistered in Fasting State Twi ce a Day Exanple 26, Adm nistered
In Fasting State Once a Day Exanple 24, Adm nistered

10

15

20

25

WO 2009/051022 PCT/JP2008/067996
_55_
[Table 27]
Wet-Kneaded Product Measured Temperature
After Wet-Kneading 25.0°C
After 1°% Extrusion 32.6°C
After 2™ Extrusion 34.6°C
After 3™ Extrusion : 34.6°C
Temperature Difference Before and o
After 1°* Extrusion A 7.6°C

Example 23

Naproxen (15 g, Sigma-Aldrich), 30 g of Trehalose P
(trehalose dihydrate; Hayashibara Biochemical Laboratories, Inc.),
40 g of Eudragit L100D55 (dry methacrylic acid copolymer LD;
Deqgussa AG), and 30 g of Ceolus PH-301 (crystalline cellulose;
Asahi Kasel 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 aqueocus solution (Hydrgxypropylcellulose; Nippon Scda
Co., Ltd.) and 4.5 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 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 cbtain 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.



in Fasting State Once a Day Exanple 24, Adm nistered after Meal Once a Day
C I medi ate- Rel ease Tablets, Adm nistered in Fasting State Twice a Day
Exanpl e 25, Administered in Fasting State Once a Day Exanple 26,

Adm nistered in Fasting State Once a Day Exanple 26, Adm nistered after

Meal Once a Da In the first stage, imedi ate-rel ease tablets were

adnmi ni steréﬁoﬁé’s"@?ﬁ@??y group in a fasting _state twi ce aPgayP20Wmis7®st abl et s,
toget her containing a total of 45 ng of éérvaptan (one 30 ng tablet and one
15 ny tabl et)[ngez@]dm nistered orally in a fasting state in the early
nmorni ng; a 1§ ng tabtet—was—t-hen—adm-ni-stered grally after 8 hours  The

dosaa G:F,;Kn%ld% Pr@‘i\lcrthg_,s_er‘nn ermgﬁyredwgem&ém_

dai ly tol vaptiar—desa

capsul es obt diHEHT {§et-Kneading 25.0°C
After 1“ Extrusion 34.5°%C
After 2™ Extrusion ' 35.9°%C
After 3™ Extrusion 36.4°C

Temperature Difference Before and

o
After 15% Extrusion A 9.5°C

Example 24
The dry pellets (196 g} obtained in Example 20 were mixed
5 with 0.8 g of Adsolider-101 (silicon dioxide; Y.K.F Inc.), and
141 mg of the resulting pellets were filled in a size No. 3
hypromellose capsule. The capsule contains 60 mg of tolvaptan.
Exémple 25
The amorphous tolvaptan (180 g; tolvaptan amount: 120 g)

10 prepared in Reference Example 1, 25.8 g of Sunmalt-$ (maltose
monohydrate; Sanwa Cornstarch Co., Ltd.), 30 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

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

20 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 ipm 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

25 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 um. The



10 Exanpl es 24, 25, and 26 were administered orally to each group in a
fasting state. In the third stage, the capsul es of Exanples 24, 25, and 26,
different fromthose adm nistered in the second stage, were adn ni stered
orally to every group in a fasting state. In the fourth stage, the sane
capsul es of Exanples 24, 25, and 26 as 15 those adm nistered in the third
st age wer ewaxheogmissizered orally after - a%,? The neal s REFEWBPRP@t f oods
arranged according to gw dance fromthe S. FDA (Non-Patent Docunent 2).
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six. 5 Thg cgngﬁoé igns of the immedi ate-rel ease fornul ations are as
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hydr oxypr opy?%’er %1%’&03 eﬁ%ﬁ%’g oﬁ%I sisoﬁagm‘g} %q'gt%yglr gg?‘\éﬁ g’é%%l/ S SF%up
content of 53:atmec“f Suminterval® QﬂOBQI@Elﬁ@Z PETIUdRR 66 S¥eX@7 gecesged £axd 60

granul at ed h@é 3 t\'\%rl'?ot%l%&%g ’E%%edeé(}ff a%%ﬁ@ ui(ﬁ)tOegerB?‘%BH@leﬁa g'Ré€e m xed

W th 225g | ow subst 1"t ut r oxypropy I'lul ose) and 5 g of
magnesi um st galaees t oTb et npglietal eare érl%‘@mlébsan BREHIh (R & Aer e

conpresscig taqbt‘}lé@a g1k grﬁsé&bhgé qggggn%cwos@ (EL2HUAVE, Ifhg% Sei sakusho

Ltd.) at™a ting ure and a rotation speed of 50 rpm
into plane t gisildess a«tsuat sieg@dntp mocd@xﬁgmeléﬁas grifn & rigeafet @0 Wont Hithi ng

15 ng of tol vantaps 12l YAhcRB 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

30 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

35 accordance with the second method of the dissolution test (the



10Bl ood sanples were periodically collected, and the tol vaptan
concentration in plasma was neasured. The pharnacoki netic paraneter was
cal cul ated using WnNonlin software (ver. 4.0; Pharsight Corporation) and
PSAG CP software (Asnedica Co.). 15Fig. 2 shows tolvaptan plasm
concentration after adm nistration under fasting conditions. Fig. 3 shows
t ol vapt an pVa2¢d0¥8#centration after adm ni stration af tRET/JRmes/e57996\\O

2009/ 051022PCT/ JP2008/ 067996 -62- [Tablr8831] PK Parameter of Each
ation Test PK Paraneter

Adm ni stered Er rati in al _Administr
| mmedi at o RATSEES SRS ' Ge TR, HirteRk HireTacPbogtay ExaIion bty
Exanpl e 26, oc®iyticmiwssstiesddd in Fasting State (I mmedi at e- Rel ease Tabl et

2;%8AucE:xa2p|828 24- %Qst @:o%.%%lé;fmbé@%n%}f S,A'ojl_%tigr? 'i% 31'71?01'1 jﬁgJB.yssoEgr ate178% 44l
' was added to a second solution (pH 6.8) as the dissolution test

5 solution of the Japanese Pharmacopoeia 15th edition, for a
' concentration of 1 w/v%
Measured Waveléngth: Al, 268 nm; A2, 350 nm
Rotation Speed of Paddle: 100 rpm
Number of Samples: n=6
10 Sampling Time: 0.5, 1, 2, 3, 4, 6, 8, 10, and 12 hours
Calculation of Time for 50% Dissolution (Tsg)

The time needed for 50% of tolvaptan to dissolve was
estimated from Fig. 1,

15 {Table 29] 50% Dissclution Time of Examples 24, 25,Vand 26 (Tsp)

Example 24 Example 25 Example 26
Tso 3.72 hrs. 4.28 hrs. 7.03 hrs,

Oral Administration Test

In order to confirm the sustained-release effect of the

pharmaceutical solid preparation of the present invention, an

20 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.

25



5,660 6,300 5,950 (ngth/ni) 1,520 1,730 2,510 1,990 tin (h) 7.6 1.9 9.2

1.9 10.1 3.0 10.2 3.1 C24w 49.5 26.5 88.1 41.0 102.8 113.3 (ng/nl)
38.6 90.4 MRT(h) t 15.91 3.64 15.84 1.75
WO 2009/051022 5g PCT/TP2008/067996
[Table 30] Dosage Schedule of Oral Administration Test
Group 1st Stage 2nd Stage 3rd Stage 4th Stage
Immediate-
Release Example 24, Example 25,
Tablets, Administered | Administered Exapgle 25,
. . . . : Administered
A Administered in Fasting in Fasting
: . after Meal
in Fasting State State Once a Da
State Once a Day Once a Day Y
Twice a Day
Immediate-
Release Example 26, Example 24,
Tablets, Administered Administered Exqmgle 24,
. . . . . Administered
B Administered in Fasting in Fasting
iy . after Meal
in Fasting State State once a Da
State Once a Day Once a Day Y
Twice a Day
Immediate-
Release Example 25, Example 26,
Tablets, Administered Administered Exapple 26,
. . . . . : Administered
c Administered in Fasting in Fasting
- : after Meal
in Fasting State State once a Da
State Once a Day Once a Day Y
Twice a Day

In the first stage, immediate-release tablets were

administered to every group in a fasting state twice a day. Two

5 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.

€0 mg.

The daily tolvaptan dosage was

In the second stage, the different capsules obtained in

10 Examples 24, 25, and 26 were administered orally to each group in

a fasting state.

In the third stage, the capsules of Examples 24,

25, and 26, different from those administered in the second stage,

were administered orally to every group in a fasting state. In

the fourth stage, the same capsules of Examples 24, 25, and 26 as

15 those administered in the third stage were administered orally

after meals.

guidance from the U.S. FDA (Non-Patent Document 2).

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




15. 22 2.60 Administered After Meal (n=6) Cmm (ng/nmL) 505 80.8 507 185

588 102 AUC.

5,300 6,349 7,710 (ngth/nL) 1,580 2,870 2,430 tV2(h)

7.7 1.47.5 3.180 1.8 C4ir 63.9 34.9 90.3 40.7 164.6 (ng/nL)

10
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WO 2009/051022 PCT/IP2008/067996

-60~
immediate-release tablets and the capsules of Examples 24, 25,
and 26 were administered under fasting conditions were 18 and 12,
respectively, and the number of cases in which the capsules of
Examples 24, 25, and 26 were administered after meals was six.

The compositions of the immediate-release formulations are as

- follows.

Non-Patent Document 2: Guidance for Industry: Food-Effect
Bioavailability and Fed Bioequivalence Studies., U.S. Department
of Health and Human Services, Food and Drug Administration, and
Center for Drug Evaluation and Research (CDER), December 2002.

Comparative Example 7: 30 mg Tablet (Immediate-Release Tablet)
The amorphous tolvaptan (112.5 g; tolvaptan amount: 75 )
prepared in Reference Example 1, 185 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 agueous
solution with a hydroxypropoxyl-group content of 53 to 78 wt.%,
and granulated materials were obtained. The granulated materials
were mixed with 22.5 g of LH-11 {low-substituted hydroxypropyl
cellulose) and 5 g of magnesium stearate 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.%,



83.9 MRTt (h) 12.61 1.90 13.91 15.65 1.23 2.82 Fig. 4 shows
diagrammatically the relationship between the 5 nean residence tinme (MRT)
and the 50% di ssolution tinme (T50) of Exanples 24-26 (In Vitro-In Vivo
Correl ation). The level B indicates well relationship between MRT and T50
according to guidance fromthe U S. FDA (Non-Patent Docunent 3). Non-Patent
Docunent 3woQadsismzz for | ndustry Extendgg 10 Rel ease BYHIP2H$D6T985 For ns:
Devel opnent, Eval uation, and Application®df In Vitro/In Vivo Correl ations,

U.S. Depart ”%ﬂhDgéaAdE %Aﬂ nfaRd Ry oY:'tQﬁr?ed FOﬁ% gRgn B tegd%q,%fuaatsrl ation,

and Center for uati on and Researc Sept enber 1997
Col or Tone Clw&ngeslxeld Wby 22eb g Soklgd Séﬁfp‘tsé@s'fl—'é@%teﬂr BYEPHREPYhe pel l ets

of Exanpl es and J18¢ Welh Sfledfhted obtain granules for
2009/ 051022P§}?}%§%§é/ 6%799(? 63- p?) yet hyleeneebags0 arallcli ored in a room

for one year tablefif-e. THharoBwRs: HEIR COBREEIRER WiEY aa{fo'EEH%’ AR DNns were
not contrgl | %Qchﬁt@f*{%ﬁutihmol@ikdsaﬂesé&%&ﬁuéﬁosmaly shackasebedpre and

after stor ag%resAgl(JjJ;et Io%n]?OOC}/ kg and a rgtnaei\:lgnospeterc]ieog e\J}A Ei\:EJISn, %o &%%(Iéed by
tablets about 180 mg in weight and 8 mm in diameter containing 15
ng of tolvaptan.
Evaluation .

10 Blood samples were periodically collected, and the
tolvaptan concentration in plasma was measured. The
pharmacokinetic parameter was calculated using WinNonlin software
(ver. 4.0; Pharsight Corporation) and PSAG-CP software {Asmedica
Co.).

15 Fig. 2 shows tolvaptan plasma concentration after
administration under fasting conditions. Fig. 3 shows tolvaptan

plasma concentration after administration after meals.



5 hand. Sanple Sugar/Sugar Al cohol Color Tone Pellet Hardness Exanple 13
Mal t ose Monohydrate No Change No Change Exanple 14 Erythritol No Change No
Change Exanple 15 Lactitol Mnohydrate No Change No Change Exanple 16
Trehal ose D hydrate No Change No Change There were no changes in the col or
tone or hardness of the granules in Exanples 13 to 16. | NDUSTRI AL

APPLI| CABI LIWY29%4M822shar maceuti cal solid 6%;_epar ati on ofPCTHE20p8/es3BNt .

i nvention serves many uses in the nmedi cal®4i el d. Pa;lt i cul arll y, the soli dt
reparation c ] | P LGiZern. . i xcell ent, asticity
Ito o] II?neaded prgicqibtfcl\t?lsbgﬁﬁ{ng%%%&%gt+%ﬁ%%biﬁ—ulgc.mﬁg%?{et@ré\g %f%ﬁg?g ?noﬁngdd:r?i
overcone the %‘i"@lﬁ’lléﬁﬁaﬁf%u?ﬁﬁwg from 15 conbining a plasticizer; the

preparation |s thus verly umefddate-Mieover, the[preparatioff has nigh ptility
val ue as an pral mustaijnedreséfrse pRAsHReepl| ¢akagld d5P1 eRARAL 98
-64- CLAI VB [L.paramétdX-{t yperapliat Maceut i gomg Sol | d pggRGrat | on gong
45mg+15mg
Administered in Fasting State
(Immediate-Release Tablet, n=18; Examples 24-26, n=12)
Crrax 414 £ 96.3 375 & 168 385 £ 175 441 + 168
{ng/mL)
AUC, 4,840 £ 5,660 + 6,300 + 5,950 %
(ng'h/mL) 1,520 1,730 2,510 1,990
tizz (h) 7.6 £ 1.9 9.2 £ 1.9 10.1 + 3.0 | 10.2 £ 3.1
Casnr 49.5 + 26.5 | 88.1 £ 41.0 102.8 % 113.3 %
(ng/ml.) 38.6 90.4
15.91 * 15.84 + 15.22 +
MRT: (h) 3.64 1.75 2.60
Administered After Meal (n=6)
Ciax 505 + 80.8 507 £ 185 588 + 102
(ng/mL}
AUCs 5,300 # 6,349 7,710 %
(ng'h/mL) 1,580 2,870 2,430
tisz (h) 7.7 £ 1.4 7.5 + 3.1 8.0 £ 1.8
Caanr 63.9 + 34.9[90.3 + 40.7| 164.6 &
(ng/mL) 83.9
MRT: (h) 12.61+ 1.90 13.91 + 15.65 +
1.23 2.82

Fig. 4 shows diagrammatically the relationship between the
-5 mean residence time (MRT) and the 50% dissolution time {Ts) of
Examples 24-26 (In Vitro-In Vivo Correlation).The level B
indicates well relationship between MRT and Tsg according to
guidance from the U.S. FDA (Non-Patent Document 3).
Non-Patent Document 3: Guidance for Industry Extended
10 Release Oral Dosage Forms: Development, Evaluation, and
Application 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), September 1997.

15 Color Tone Changes in Long-Term Storage Samples

Test Procedures

The pellets of'Examples 13, 14, 15, and 16 were sealed in



conprising: 5(a) a nethacrylic acid-based enteric polyner; (b) a sugar

and/ or a sugar al cohol; and (c) tolvaptan; wherein 1 g of the sugar and/or
t he sugar al cohol (b) is at |east one nmenber selected fromthe group
consisting of 10 erythritol, xylitol, lactitol, sorbitol, trehal ose,
mal t ose, dextrose, fructose, and maltitol. 2.The pharmaceutical solid

pr epar at i oWQA8UPM2Ag to claim 1, wherei B t he anount ofCTHRRMFGEPS and/ or

t he sugar 15 alcohol is 0.1 to .10 parts” §"meight based on 1 part by wei ght
of the methacgryli L.d- [ |y T, ) Cafpesol id
preparation ggg%%?ﬁ%hgopg&egngrgaﬁrﬂbg %{r)az,ggé%gr%gi ﬁ&f‘et %ggétr%gr%g%\d%% t he
sugar al coholtehperatairgoang hupiditioiatt the conditiens| were ngt gratppklefaceut i cal

sol i d prepar %ﬂagaeg%oegi(fxg é‘bﬁe GheMyds 10119, ciRRiKRE Bdieel 4rMadtdd asti ci zer.
255. The pharmaceldtical sol | {)reparatlon according to_claim3, being free

AN g
from a pl astistoFege. Additionally, ¥he hardpast &bt FauPeddety VBP egickes
accordingstopghaim1 or 2, being prepared by a production nethod including
an 30 extr us+ep—proces 7 k ot -

PR e T NN 3610 O N A AT
accor ding tlo oI a- o SHEHRIET & e Aradoehigh, MOt ORLuR 1T 4

D¥

extrusi on pr8tess:
pwli‘.:vcam.ple 14 | Exrythritol No Change No Change
Example 15 | Lactitol Monohydrate No Change No Change
Example 16 | Trehalose Dihydrate No Change No Change

There were no changes in the color tone or hardness of the

granules in Examples 13 to 16.
INDUSTRIAL APPLICABILITY

10 The pharmaceutical solid preparation of the present

invention serves many uses in the medical field. Particularly,
the solid preparation can, without using a plasticizer, provide
excellent plasticity to kneaded products during production.
Further, the preparation can overcome the problems resulting from
15 combining a plasticizer; the preparation is thus very useful.
Moreover, the preparatiocn has high utility value as an oral

sustained-release pharmaceutical solid preparation.
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CLAIMS

1. A matrix-type pharmaceutical solid preparation
comprising:

(a) a methacrylic acid-based enteric polymer;

(b) a sugar and/or a sugar alcchol; and

{(c) tolvaptan:
wherein 1 g of the sugar and/or the sugar alcchol (b) is at
least one member selected from the group consisting of
erythritol, xylitol, lactitol, sorbitol, trehalose, maltose,

dextrose, fructose, and maltitol.

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.

5. 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.



