DESCRI PTI ON 0: RALLY- DI SI NTEGRATI NG SOLI D PREPARA. TI ON Techni cal Field

[ 00011 5The present invention relates to an orally-disintegrating solid
preparation conprising fine granules coated with a coating |ayer, which
conprises a polynmer affording a casting filmhaving an el ongati on at break
of . about 100% - about 700% to control release of a pharmaceutically
active ingredient. 20 Moreover, the present invention relates to a nethod
of suppressing breakage of fine grq&%% hgwi ng control I ed rel ease of a
pharmaceutically active ingredient, Ich are conprised, in an

oral | y--di si nt egr at i ngorRzllYeDISITHGRAT IE Sablet PRERRAATEON| ne granul es and

an additiv i.ch t 15 conprises, during production of the tablet,
coating th?ﬁ“\\“mﬁ‘ ca%gﬁﬁ%% with a coating | ayer conprising a polyner

af fording aooastiing filmhaving an elongation at break of about 100 - about
700% [0002] 20 ¢Rackground of bhe.) ventian) Vit hoan 3gi0d; popu Atin and
their chﬁnges in“I'rfe environnment, it 1s desired to devel op an

oral | y- di sisttiegr atepgrsoldrd qumepas atd ohircagabheles bty adihnd st ered

wi t hout. water,, retaining.t.h nveni e f e I.Gh JSsacshalacteristic
of 25 a tabqogtt,mgn%a%eefhgﬂhaf‘ % ﬁglgrél?léjféeegé]gan pﬁgﬁfﬁﬁg ae%\géll%l, g;ﬁytclgrre rg%d
anywher e, witlhohtviagesn elongativheat theegihamabewt i tHY y abeive’Grgr edi ent

L R R S ik i b
easi |y decompessérbytha poésknti tinvennegessdryesoteoatndtied ngredi ent to
Fo the. i nt CStE= 160551 YU'HEGR B obI S Deoat et 3Bl Sl apaul 65 and i he
li ke are generaldey ofisedphdbiaremtetal hesectrioguiingmedtent t atfliehsagent ai ni ng
coat ed comprised in an orally—disintégrating tablet obtained by
tabletting the fine granules and an additive, which method
15 comprises, during production of the tablet, coating the fine
granules with a coating layer comprising a polymer affording a
castiﬁg film having an elongation at break of about 100 -
about 700%.
[0002]
20 (Background of the Invention)

With an aging population and their changes in life
environment, it is desired to develop an orally-disintegrating
solid preparation capable of being administered without water,
retaining the convenience for use which is a characteristic of

25 a tablet, and being administered on demand easily, anytime and
anywhere, without water.

When the pharmaceutically active ingredient has a bitter
taste, maskiné of the bitter taste by coating is preferable
for drug compliance. When the pharmaceutically active

30 ingredient is easily decomposed by an acid, it is necessary to
coat the ingredient to prevent decomposition by the gastric
acid and ensure sufficient delivery to the intestine. To solve
these problems, coated tablets, capsules and the like are
generally used.

35 To meet these requirements, tablets containing coated
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fine granul es have conventionally been devel oped. For exanple,

JP- A-6-502194 (OSP 5, 464, 632) discloses a. rapidly disintegratable

mul ti particular tablet conprising a pharmaceutically active ingredient in
the formof coated fine particles and the like. In addition,

JP- A- 2000- 281564 and JP- A- 2000- 103731 di scl ose orally-disintegrating

tabl ets containing coated fine granules. During the production of
solid, prepatationsusiechhasetabiwintéontalynilepn ceatédpéd ne Fgraexdrgsleand t he

l'i ke, howevep, ., 10 f] gr | es, npy; oken. duri | etting as
evi denced bgﬁp%rgi%ﬂﬁé}st(?ggtgblln%c?égg %%% lﬁonsge% gygrgp% P¥i ne granul es and
the like, réssittengdtabieobheniostcuasrataelbreasedrimskyg g ef f ect on the

aforenentionged bitter. taste cid .resistance and t i ke. | a

Gocunent |- D5prRees 5 ra parERt doCTRaNE S D RIA 2600. SB oAt EaR,
docunent JP- Aa 200003731 tBestilosur énoddditel dmnv Rt R o0 Fr-atflesd &od b&P-Sol ved
by the Inventj z 03], The present inventi .8 to provide an
oral |l y-di si Blt %gg%t %gﬁgogﬁac%)?%%aorraatqﬁgndﬁ%1% eetiﬁ\écﬁggt ﬁ'gbf?kse) cont ai ni ng
fine granul esnshomimg cwenedofied gwehedse. of a pharmaceutically active
ingredient, which_ is capable of easy 25 copiral of the properties such as
di sintegration p:]%'brelﬂ%/ %‘F PF%%u%lé%lngs,sog}ésgpoﬁegjtairgglf)ﬁ%p%ur hy a%f a

phar maceut i cablyt acdrited niingr ediient ,fiardgtheulekendoyhsuppkes siongvbreakage

of the fine_granul es durin abl etting in the.production of. the
ol 1y ol bR e hEORET Bk R "CaDIRUEL IR ShiddiBea by e
[ 0004] parThel ptesanictinuesf ax sschavegf bayel: tdfatf inengamnules and

orally-disintegrating solid preparation such as tablet and.the.l.ike, which
is pr oducethﬁ ig]fﬁ’et %sﬁ&tﬁpﬁelgr%rnou TEESSREWE ny° i%s CEOAET o T dif Yal'dase of a.
phar maceut i eakkyt ant itte jafgrederntorsdd biaheaddidtieye achieakaigezofcet hedf i ne

granul es durhgg}}age tabl etting can be reduced by coating the fine granul es

with a coatit ®r containing a polyner affording a casting film having

an el ongati pataht bdeakncoft aboap-A-60%0218bout 700% 5 which resulted in the
conpletion of Lhe RI&SEN: LIVEPLAUhool 382344

patent document 3: JP-A-2000-103731
Disclosure of the Invention
Problems to be Solved by the Invention

20 [0003]

The present invention aims to provide an orally-

disintegrating solid preparation (tablet and the like)
containing fine granules showing controlled release of a
pharmaceutically active ingredient, which is capable of easy

25 control bf the properties such as disintegration property of
fine granules, dissolution property of a pharmaceutically
active ingredient, and the like, by suppressing breakage of
the fine granules during tabletting in the production of the
orally-disintegrating solid preparation.

30 Means of Solving the Problems
[0004]

The present inventors have found that, in an orally-

disintegrating solid preparation such as tablet and the like,
which is produced by tabletting fine granules showing

j5 controlled release of a pharmaceutically active ingredient and

2



Accordingly, the present invention provides the followng. [1] An
orally-disintegrating solid preparation conprising fine granules show ng
controlled rel ease of a. pharmaceutically | o active inaredient, which has a
coating |layer conprising a polymer affording a casting film having an

el ongati on at break of about 100% - about 700% [2] The preparation O [1]
further conprising a plasticizer, wherein the polynmer is an enteric

pol ymer. |s IBpAtheitvrepacakren of o fiRer erda ke Avrengrieiful es are

obt ai ned by coakkBgnd I8 PerRULESeE PP LeLREyt Hite phalmgeesti &allitnast i ve
ingredient with a. coating |layer conprising a polyner affording a casting
fil m havi ng eaRtérentrtdoroatapriak »PoapBat 360PtdidKodt c#00%Y 26-114] The

prepar ati on yf; i3] an MRS RIR 1bRCf I e AF /RULBSLEO0TGYY Si BBohPe700s,
pharmaceutically active i'ngredient are enteric fine granules. [5] The

prepar at i 6n WHh1FeswHadiin the POgARons cAnt_AtRITEISolyRRRE1o-6] The
preparation Rfoozgny one of [3] to [5], wherein the polyner is coated in an
anount of about Elu - about 80 wt% of the fine granules conprisi ng t he

phar maceut i cal | yAgeerdieardlngr éaemeser{wnvﬁétp%p%maﬁd@ﬁnglpe [8911aERei n

the fine granyl eg Q?élf%%ﬁ?@%BQQSrﬁ%Hﬁqﬁgdgiéié@eﬁﬁréﬂ%ﬁﬂ3céﬁ@rﬂ@iné”fﬂ%%|OWL

[8] The preparation of T1], wherein the coatlng [ayer is formed on the
out nost | ayerragilepesidvigiggcantresled [Bileghe pf epatmimeseoFL¢a}Lly furt her

Compri s Ny 2 403kl Al A, COURELRI 6 & WaLRLAgOl LR shgatsalgoniol on the
outernost layer of the fine granules. 1101 Thé preparation of [2], wherein
the content wflymks pféstdigiozéer chstapuiiln hagppat 2R CIwRsLoR et eisgift  of

the solid coi ent,,of1sde payeryopd 11] The preparation of [2], wherein the

plasticizer is triethyl citrate. le The preparation of [4%, wherein the
enteric finelZr &hel escrviiriosi a§ {he %ﬁé?rhﬁﬁcéewéhﬂ%g EcPloetiPasdi ent are

pH - dependepi..cont ol Led release fing granubesmer-[ 13] The preparation of
[12], wherein the pH dependent 20 controlled release fine gr anul es are
obt ai ned By CUatThagrrerarafrigznubés [Ebnprissieag the pikg mEceutreartsy active

i ngredient with a.6opfrolded o ehgaserdddi®s comprising the
pharmaceutically active ingredient with a coating layer
comprising a polymer affording a casting film having an
elongation at break of about 100 - about 700%.

20 [4] The preparation of [3], wherein the fine granules
comprising the pharmaceutically active ingredient are enteric
fine granules.

[5] The preparation of [1], wherein the polymer is an enteric
polymer.

25 [6] The preparation of any one of [3] to [5], wherein the
polymer is coated in an amount of about 5 - about 80 wt% of
the fine granules comprising the pharmaceutically active
ingredient.

[7] The preparation of [1], wherein the fine granules has an

30 average particle size of about 500 pum or below.

[8] The preparation of [1], wherein the coating layer is
formed on the outermost layer of the fine granules.

[9] The preparation of [1], further comprising a coating layer
comprising a water-soluble sugar alcohol on the outermost

35 layer of the fine granules.



[ 14] The preparation. of [13], wherein the controlled release film

conpri ses a pol ynmer substance that dissolves at not |less 15 than pH 6.0 and
not nore than pH 7.5. [15] The preparation of [13], wherein the core
granul es further conprise a basic inorganic salt. [ 16] The preparation of

[13] or [ 14[]10]\/\Hélreepﬁepﬁéa§éﬁ{1r of | 641 r ¥l | the iR @ N ithean
| nt er med a%ﬁ %Q"[% '1?Qr ¥eéb39tf er ”e?b&'i'tt?@ O & Araules.ond L cfhe
0 147, y

preparatio erein the polyner substance conprises a m xture of
one or nor @diljimblsoaeleed:t ed thenpbhpmgroup consi sting of hypronell ose

pht hal at e, se _aceta car boxy t hyl ethyl cell ul ose,

met hy| r@ %.?13 preﬁé‘Fﬁﬁ&PB % ilg d ot e e e H 3% dSid - ethyl
acryl ate5cctgqle)t|1@r1 chet-haerylic acid - nethyl acryl ate - nethyl

nmet hacryl ate copol ymer, hydroxypropvi methyl oel |l ul ose acetate succinate,

pol yvi nyl ddélatlBepprrapraReiandoshét | acvher g thh erpraspar diiinen JsRUiE,
wherein thed %@utf%ge@h&) bgﬁﬁgcggtiégmﬂa?c@lxpgl eﬁjfét}lsé aNGe ‘%P”te”t of

about 30 - I ne grahu e prepar &tion of
[ 16], wher &ierpetrﬂdend:onbnolrbémedekeaeesélfmélagraqmbésyrrer subst ance cont ent
of about 50 ut 100 wt % of t anul es. 20] The preparation
of [1], whargin e PHARAHALLER] 8£| @b? PYESTh kZe%n do%%eq.ﬂ?&tabl e to

aci d. [ 23] cHhe enepar atiensef rfRO] grm@;[@s na:t:@eomx{@ﬁg}l&o%l h@cliree
ingredient unstable to acid is a proton punp inhibitor H1 5 [22] The

prepar at i orgra@ﬂll[eﬁl]com@,ﬁéﬁéﬁﬁ the beirmécqf‘a%@%ﬂf%}zcﬁfétldfe alﬁlgﬁﬂd@lﬁ y

active form;thereof sal Ed@gggo% 1ml 23] An orally-disintegrating solid
preparation conpri St n ?% i ne granules A showing controlled rel ease of a

phar maceut i [cal]l Wh@cpmeamagnedl eft [aBd, (efeie mamdresroﬂaewl tfe l@ase

diff t I t. t [ t dient f tht f
the 1ine grandl SeT6R 0Ty, wRPLRHRS A EGART Bl Ty & COMpA Sty 6 palyner

af fordi ng arcastding.bi badhavikngoas eh@ﬂg@qlmmat break of about 100%-
about 700% [24 The preparation of [23], wherein the pharnmaceutically Is

active i ngrlddiledticoPreRaTpthengPanlL el ATARECI Mat o fCtfe Faiellsanul es B
are the samg,tH25oH¢iREERALE &gnlggrégﬂc wherein the fine granules B

have an average particba size of about 500 wa or bel ow. [ 26] The

prepar ati on1¢f] [I23] prebereicnonheff ihe]l gpanll €k, Bilagee 20 @ erdarnt ddlied
granul es that d| SS e ss.than nd not nore than pH 6.0.

[ 27] The pr epar 2 %In\io l[szgfrm eyé?na?hglﬂlf?ﬁ%ecgjraa%%l%%atéé}% ]c@'aetrgd wth a
coat i ng svayeIrreeNRh sh@gcamee@ﬁcahumesol ynmer that dissolves at not |ess than
pH 5.0 and not more than pH 6.0. 25 % 8] The preparation of [26], wherein
the entericl¥filndngr é’ﬁ&P@@EéﬁBr PEe (A&, oV NABRED KF MRISPVF YTBRIU SO teMcsr i ¢

pol yner basc%in |Rct %dma&@mraye&oeﬁlel 9sempht hpl 34 €, s CRLL U PSE-Ar et e
pht hal at e, roxypropyl methyl celluigse acetate succinate, nmethacrylic

acid - et h;ﬂr%m yloatsé s¢apal piehyprenhaéeyei phaled Ha 39, cerﬂeJtLtMseacaqﬁt@tt@
methyl met Rachyhale  CoRUMIRE .+ £31 PXY P Byl 1 §10¥L, celify Psednd sheldac
25 - methacrylic acid copolymer, methacrylic acid - ethyl
acrylate copolymer, methacrylic acid - methyl acrylate -
methyl methacrylate copolymer, hydroxypropyl methylcellulose
acetate succinate, polyvinyl acetate phthalate and shellac.
[18] The preparation of [16], wherein the controlled release
30 film has a polymer substance content of about 30 - about 100
wt% of the fine granules.
[19] The preparation of [16], wherein the controlled release
film has a polymer substance content of about 50 - about 100
wt% of the fine granules.

35 [20] The preparation of [1l], wherein the pharmaceutically
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[29] The preparation of [24], wherein the fine granules B are pH dependent
controll ed rel ease fine granul es obtained by coating core granul es
conprising the pharmaceutically active 35 ingredient with a controlled

release filmconprising a polyne substance that dissolves at not |ess
t han pH 6. @C&AdendnIne eeﬂhahspmnﬁt%leWﬁﬁw§Qid;he controlled release film
is formed a C t r nul es,
and the co g?&l?g% Fg%gg @#8? $ a po ﬁ%%%ﬁégﬁl g%agggg%ﬁégfgg Ys about

10 - about ac@iwk%i afrebeeht nengwmw eso adidf]isThe g&roe@a]r atunen iahip24br
wherein the f|ne granules A and the fine granules B conprise the
pharnaceutlggﬂly active ingredient at a weight ratio of 1:10 - 10:1. [311

The prepar qtzQ?nTHE ﬁ%%argt'iéﬁ'e&f COPPT | SIS add tdpte 4 Qatl%%LrIQele

preparation of [31], erein the addit'ive conprises a water-sol ubl e sugar
al cohol . [P33pnThetprepayattohvefff@n]thenraeiar ttheadddithiereodonpri ses a

di sintegra 4 epa of [3 mhereln the flne ranul Ais
25 conpriSQQSAthﬁ Lrlggym§ gfégéQ%g%l%ﬁ)%&%% éﬁﬁﬂ¥% addi GV glne gﬁzﬁules
B is conprified g&aneleennrsﬁedlﬁg @ontr 801 ot rekﬁygeluﬂ ative to t he whol e

preparation, kgﬁ The reparatlon of él] or [23], wherein the total weight

of the prepif& uFéCa Uit 24BH0° M BFE B Hw. 2D (B6]E 1Tive IFREFALEL Fon of

[1] or [23%.icwhergiiRrthener %19&% NELGE al# oD JrdMend S aleul 190 s3eG0ads or
|l ess. s371 The preparation of [23], which is capable of achieving an

average pHingredéestoknen thahoof | s 1han Fratules o étbewhlch baal

admi ni stra g%‘brﬁgd Hg%!&'t 8%&%9%?&'[;2%%9 i ah %xpd'i [P 23514

| onger. parati ereinthep arnaceutpgelﬁy actlve
ingredientheylﬁglansembagatEOQraa lseddk tdheraafyt iioeh + eaches 70l0e . maxi mum
Eggggn?;;?ﬂgg?cgg%ggkéggggglggog% FZ?{ d gggg“é%é“%ﬁJ?%gggggygg ?bQOd drug
15 active ingredient of the fine granules A and that of the fine
granules B are the same.
[25] The preparation of [23], wherein the fine granules B have
an average particle size of about 500 um or below.
[26] The preparation of [23], wherein the fine granules B are
20 enteric fine granules that dissolve at not less than pH 5.0
and not more than pH 6.0.
[27] The preparation of [23], wherein the fine granules B are
coated with a coating layer comprising an enteric polymer that
dissolves at not less than pH 5.0 and not more than pH 6.0.
25 [28] The preparation of [26], wherein the enteric fine
granules comprise one or more kinds of aqueous enteric polymer
bases selected from hypromellose phthalate, cellulose acetate
phthalate, hydroxypropyl methylcellulose acetate succinate,
methacrylic acid - ethyl acrylate copolymer, methacrylic acid
30 - methyl acrylate - methyl methacrylate copolymer,
carboxymethyl ethyl cellulose and shellac.
[29] The preparation of [24], wherein the fine granules B are
pH-dependent controlled release fine granules obtained by

coating core granules comprising the pharmaceutically active

35 ingredient with a controlled release film comprising a polymer
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30 than 100 ng/roi for about 4 hr or |onger, when 30 ng of the
pharmaceutically active ingredient is admnistered orally. [39] A nethod
of suppressing breakage of fine granules showi ng controlled rel ease of a
pharmaceutically active ingredient, which are conprised in an
orally-disintegrating tablet 35 obtained by tabletting the fine granul es
and an additive, which nethod conprises, during production of the tablet,
c??t i 39 t he bkngn8& 'C'ﬁfliﬁlte%ﬁ%bmv@s (zaﬁ}niomg lbayelrhamg:plr i6s D ngnad 181 yeee
affording a castin il mhaying an el ongati.on at_br of . about - about
700% 5 Bf f6ep B {re FRGERLIOR'T GOORTCLIed e aeseor%gﬁnyi%ia nteé%?’gt""i ng
solid prepapatihefrefqtdhe poeseny idapentfoaneshewstiredweedgbrmalesge a0t fi ne

granul es during tabletting. Therefore, with the orally-disi tigag io
solid prepdhat CoRtERDMHAY srleﬁ&aFanle‘? @s%%%‘ﬁ ssiur%)gs)éggﬁ a%n;ﬁ%:gerﬁ:t ical |y

active ingrediento patddgularlys &f phar maceuyraalles.active ingredi ent

unstable to acid, the rel ease of phar maceut.ical.ly acti redient in
the presenc@0df Taei HFeHatﬁatéﬁé‘r’rBFewfln t"ﬁ]@rEtanié%%?%lc%en gﬁgngg%% ;}gla\%gfd to

achi eve a degi redeelpdih o Prokbhpridd addivhbonaceariatlilgnaoties ution
profiles for preparations or, |lots ‘gel utijsg{} 1§agi jfn) can al so be inproved.
[0007] Si ndeanseicral#y-3iSidPegFatThd s ali pr@;’a ation of the 20 present

invention shpws tsUppressed ireakagespf ffimneegr anubessing acaadddrtvel

rel ease of the pharmaceutically actjve ingredient as.desired f l.ong.
time. Cowselifanflby, PaeRFEHthEn e %Ll:'t iw%@&ﬁcgﬂ? ra ?lgtﬁvgaﬁoﬂggliﬁ’sa%ntaai ned

for a prol qnged ti-ABp1adsidstanabhen. f requency can be reduced, and 25 an
effective treatnent with a small dgs]e‘I C@_{l be rﬁa)lei z(g(g..t.l\/bre(c)n\{1 [y &ffects
such as rediitdli FReoPrepEr efFelts [eals e By81 6%Fr T lcffveblcooﬁ
concentrati@naidt-hgtl i ke can be achieved. [0008] Since the onsolid

preparation of the 30 present invention shows erior disintegration
property or [¥ s S&leuPreraH? oisat o i[ﬁlihew}b‘:‘r%ﬁlncgggtélne' Panyles é %)r t he

treat ment, of,pr.ophyl axi soof sloarv{tt%uStHéSﬁngrasluaep’répi:ﬂ aid?npgsigedvemi ently
taken by el derly persons and children even , o

10 - 30 wt%, and the additive 1is comprised at 20 - 80 wt%,
each relative to the whole preparation.
[35] The preparation of [1] or [23], wherein the total weight
of the preparation is about 1000 mg or below.

20 [36] The preparation of [1] or [23], wherein the oral
disintegration time is about 90 seconds or less.
[37] The preparation of [23], which is capable of achieving an
average pH in the stomach of not less than 4 at 0.5 hr after
oral administration and maintaining said pH or higher pH for

25 14 hours or longer.
[38] The preparation of [23], wherein the pharmaceutically
active ingredient is R-lansoprazole or a salt thereof, which
reaches the maximum blood drug concentration in about 5 hr and
maintains the maximum blood drug concentration of not less

30 than 100 ng/mL for about 4 hr or longer, when 30 mg of the
pharmaceutically active ingredient is administered orally.
[39] A method of suppressing breakage of fine granules showing
controlled release of a pharmaceutically active ingredient,

which are comprised in an orally-disintegrating tablet

35 obtained by tabletting the fine granules and an additive,
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w thout water. In addition, since the fine granules conprising 35 the

phar maceutically active ingredient having- a size preventing dusty texture
are bl ended, the preparation is snooth in the nmouth. [0009] (Detailed
Desori.btion of the Invention) 5The present invention relates to an
orally-disintegrating solid preparation conprising fine granul es coated
with a coating | ayer, which conprises a polyner affording a casting film
havi ng an elwngat nehhad domgal sef, athouind @¥ducaboutof7 @0 tebleont r ol

rel ease of a pharmaceutjcall ctive ingredient reipaiter be al so
referred to %c%t?ﬁg grrl%p%lra i%r?%blﬁe? h"éltgggsg £ f%%gln qé%n)%éﬂﬁﬁ{)ﬁbﬁ&oa

The .pol yner payvimeruséfordirtdhe presend fiwenbivongian &lpagpireen adf drdiakg a
casting fil ayin el ongat i at break |s of about 100 - about 700%
When the el %%e%logg g Obr eag%uirtsqué's t han about 100% the effect of

suppr essi g Efvadhr eakelge Divenitiengr anul es during tabl etting becones

i nsuffici entE when it exceeds about 700% problens of easy cloggi ng of
spray nozzl e, easy 20 coagul ation of fine granules and the |like occur in
the step of appl yirhg ¢hel goatiisigtbayerimprgpilidi pogepdmtiohy néErthe The

el ongation at_bre k.ig rreasurglg) ac%orl_gi ng,to %I-eSYC%]éI'Z.EJIi_' That llﬂzé a test

pi ece (w dt oS 'lPe‘ﬁ%‘TJhonlf ?%l%ﬁ(n&r&a a%rr) i s &t €t ehe s(rate 200
mr mn) in adieng kebP&ttsi.er Théhefdrengwhtat tiwhicdalilgedi esttgiedd ngas been
broken is_deter.m ned, and. the el omgati o) i s calculated by the

, at brea
foll ow nglof of daprgi)%ﬁ%%? ITOAE b7 ea%k Ii]%e:(gfgfa CTLVRI06" 2LO test
pi ece | engt hpizatareutess]lit adtdst phecelilengt haaticoldrlgakage.

pharmaceutically active ingredient unstable to acid, the
release of the pharmaceutically active ingredient in the
presence of acid, for example, in the stomach, can be
15 controlled to achieve a desired elution profile. In addition,
variation of elution profiles for preparations or lots
(elution variation) can also be improved.
[0007]
Since the orally-disintegrating solid preparation of the
20 present invention shows suppressed breakage of fine granules,
it can control release of the pharmaceutically active
ingredient as desired for a long time. Consequently, a
treatment effective concentration can be maintained for a
prolonged time, administration frequency can be reduced, and
25 an effective treatment with a small dose can be realized.
Moreover, effects such as reduction of side effects caused by
slow rise of blood concentration and the like can be achieved.
[0008]
Since the orally-disintegrating solid preparation of the
30 present invention shows superior disintegration property or
dissolution property in the oral cavity( it i1s used for the
treatment or prophylaxis of various diseases as a preparation
conveniently taken by elderly persons and children even
without water. In addition, since the fine granules comprising

35 the pharmaceutically active ingredient having a size
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In a tensile test of a polyner, the elongation of a casting filmis partly
recovered as an elastic strain after breakage, after which it remains in
the material as a pernmanent strain or residual strain. The el ongation at
break 35 is obtained by stretching a. polyner filmby applying a | oad
until the filmis finally broken yielding to the | oad, and expressing the
|l ength of elongation as a residual strain in a nunerical value, where the
unit is % poevexahpl euswiyeheathoacdkres bapptiedd tthe @rePdrepidi [im and t he
filmis broken oL :LBQC}ICe% Bhe el ongation at break of the filmis 30%
Exanpl es of 'K poern’er PSP di ng a casting filmhaving an el ongation at
break of abdupoiDO - about 700% in the present invention include

hypr onel | osiggg fel%t%?tc%gl? ulf)gsgfa,&et ate. HP{. | at e, carboxynet hyl ethyl
y

cel | ul ose, ate acry i 0 acid copolyner, nethacrvlic
acid - ethyl acrytd @mp@ltymnvenmma:ceﬂytes ciah oméﬂyydlamt;d%ta&ing

nmet hyl rrethacr lLate co eth el ele - rylate -
trimethyl amio! 8n%’f Ipa%ét%ﬁa(??l%ajf %%Fd%rac%%o y%ra“'t n%t hacryl at e

- 2-dinet hylcaaqtﬂm@tIWerJ,SMt:hacomeet@s- aepb;dzmemstdﬁon:ylhagea copoi iyrper

et hyl acryl hacryl ate .c Rr op

met hyl cel | ulaft(}gg' hoi%‘éirb?{ &% &é@?ﬁ3¥%°n pol %\F/)I n;%rgéce%q:r q)gﬁt hal %lJfOUt SKelfrac and
the |ike. Miwecspecot mel@aas&pbésatﬂstmxmafceumtalﬂer (Hm:mecuadgreydm | abl e
products such as, Eu S3 c aC| C te -

met hyl nefhadf Fé?%gl%%’%&o g@ OP@% gaetl on que pf%@‘%%%]? %%%c%n’p%‘l si ng
10 Wt % tri etdigkenti imadre)ilon) Eudragi t RS100 (et hyI acrylate - nethyl

met hacryl at i met hyl ammoni onet hyl et hacryl ate chl ori de copol yner,

am noal kyl tof%t@ yl ate copolynmer RS. elongation at break: 250% 25 (when
conprising 20 w %he igtiyercicbr Bée)9ed BEudragi pr&dd (imsehyiomethacryl ate -

butyl rrethacr late - ILam npet hyl. .met hacryl at e coo

ani noal kyl nét XEW}I %Pgorrdrﬁ‘ﬁ’@y?nﬁ?s n%Iéolnl A PO Gt bre sk %gﬁ@at B A agi t
NE3CD ( nmetshydf abotret hacryladoet- 7€0hyl acryl ate copol yrrer el ongat i on at
break: 30 600% t like. : na thos

enteric pol yner ?@gﬁ?%fgoggagﬁanaa%ﬁgcryﬂ c Sasc:]%ih Sgoﬁﬁﬁl ac’ry B e -
met hyl net besrgkat efcsmquyemrinigstnarkbﬁamda@el yfpf:erﬁeergaiair@les during The

af orenenti one eac |nat|on f re_Ki ds

(pr ef er abl yq?%}ggLi?%é%ﬁc es” iAsiy e UP§ N endls oefX gﬁ?n%]?s are m xed
for use in thesprpseftennventiey, cldsl@gzeigmqaspomya'aozzhreealeasyeans that of a
m xed pol

m xed, POl YL e Loyl el Lol &, PRl TEL TR conalns pLaglisizer . S
di et hyl pht hgdraengt thaceidtieg ghyeﬁr@ﬂmprgls)ingrbhe fradiyymeaci d ester, sesane
oil, castor oil, Rg éfg%gatlon at break is measured according to JIS-
K7127. That is, a test piece (width 10 mm, length 150 mm,
thickness 1 mm) is stretched (rate 200 mm/min) in a tensile
25 tester, the length at which the test plece has been broken is
determined, and the elongation at break is calculated by the
following formula:
elongation at break (%)=(L-L0)/L0x100
1.0: test piece length before test, L: test piece length at
30 breakage.
In a tensile test of a polymer, the elongation of a
casting film is partly recovered as an elastic strain after
breakage, after which it remains in the material as a

permanent strain or residual strain. The elongation at break

35 is obtained by stretching a polymer film by applying a load
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The content of the plasticizer in the aforenentioned filmlayer conprising

a polyner is about | - about 20 w% /a preferably about 3 - about 15 w %
nore preferably about 5 about 12 wt% relative to the weight of the solid
content of the_polyner. When a plasticizer is added to a polyner in

the presentifideritPohllnhes of brjshty I dtcThread dipgane that 16f%a pBFyner is
cont ai ni ng ¢3,-pLast L §ﬁé-l&9§@ﬁ]of‘%f&{da“ﬁ aargr%cgléts'ia%'a.lagftkgﬁnl ngr gdi ent
used in the Bresent invention may be 1nany formof a solid, a. powder, a
crystal, onumeaiselutadbneandhe¢he thkeinifhel=ef¥.i cadcy themedé, i gh@® motoad

particularly limted. Exa s _of I%E active pharmaceuytical acti

i ngr edi ent }%népgbiéeg F8ni"‘g?b§n_c15nft3r r gt ct\il‘a?na‘{l e g)ﬁtol R 8& lslg)?cf:ma
psychot r opiecageBhga8NoAnkt apxk Lk Yo AgeM , £am and ixbepr essant, a hypnotic
sedative, an anticonvul sant, a central nervous systemdrug, a_brain

met abol i sm i npr o¥FARPAGENeT ENBrRe-HRGF Al ERIBRT PpIceEtigdadént, haning

ant i epi | epLC c30RRL 1 B SYFPALDORT SRl I1RY Anlapdh Caglorolin! egki nal agent,
an antardd, an an Pl cer agent, an antitussive expectorant, an antienetic,
a respirat prgsactelieratdionaibebndddaydatnor] leae aittited liagreay cagénflpsa dent al

30 agent for oral. ap antihi stam ne,. an.inotraopi c agent, ~an-agent for
arr hyt hm a,acggé‘i%ﬁr ngﬁélﬁgﬁl oﬁﬁpﬁ?@g%a@’]t o‘?r/\lﬁéqugc O,S%a 9‘&5%‘%’ nstrictor,
a coronapy measadi-kabek, -amPerbPheI ot Yas@td @ Ofme BN rR@@Rlch0fic acid -
hyperlipem a, a chol agogue, an antibiotic, a chenotherapeutic agent, an

agent for @itahét asrvistancagehynebr BRERApOF 0t $Cigh amathydurgtvéats
skel et al . | ds tic,
AT P AElsce DR At PO ARl fopenggact . @

sul fa drug, out r coag Itor, a
anti - mal i gmatrhatuybrtagent rimat Ay zérenomet orse tth ke ass raeamadye tand htlleer ikdieke, and

l.ect ed t he, af ti d .5 i di. d.
Bxanpl es. of PRATEB! 1 ha} UG O CaRT REC Such Sa U1 LARTH K Votar n D,

'vi tam nsEnfdhact9capherabtaget atehat €lite id@dli yind3d, (cilhanzeyhiihicani-ne,
fursultiam ne_hydrochloride, etc.), vitamin B2 (riboflavin butyrate, etc.),
vitanmn B6n@§@y'd3gphécrylate copoiymer, hydroxypropyl methylcellulose

acetate succinate, polyvinyl acetate phthalate, shellac and
the like. More specific examples thereof include commercially
available products such as FEudragit FS30D (methacrylic acid -
20 methyl acrylate - methyl methacrylate copolymer: elongation at
break: 300% (when comprising 10 wt% triethyl citrate)),
Eudragit RS100 (ethyl acrylate - methyl methacrylate -
trimethylammoniomethyl methacrylate chloride copolymer,
aminoalkylmethacrylate copolymer RS: elongation at break: 250%
25 (when comprising 20 wt% triethyl citrate)), Eudragit E100
(methyl methacrylate - butyl methacrylate - dimethylaminoethyl
methacrylate copolymer, aminoalkylmethacrylate copolymer E:
elongation at break: 200%), Eudragit NE30D (methyl
methacrylate - ethyl acrylate copolymer: elongation at break:
30 600%) and the like.

Among those mentioned above, an enteric polymer is
preferable, and a methacrylic acid - methyl acrylate - methyl
methacrylate copolymer is particularly preferable.

The aforementioned polymer may be a combination of two or

35 more kinds (preferably 2 - 3 kinds).
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| o hydrochloride, etc.), vitamn C (ascorbic acid, sodium Lascorbate,
etc.), and vitamn. 812 (hydroxocobal anm n acetate, cyanocobalamn, etc.),
m neral s such as cal cium nagnesium and iron, proteins, am no acids,
ol i oosaccharides, galen:Lcals, and the |ike. isExanples of the antipyretic
anal gesi c anti phl ogi stic include aspirin, acetam nophen, ethensam de,
i bupr of en, di pt henhydram ne hydrochloride, di-chlorph.enylamne nal eate,
ghhyd{gcodeinf ph@&mﬂ@ﬂeraﬂfshabiné,Pﬂhﬁhykephedmiﬂ%dhﬁﬁ?G@ﬁléﬁiﬁhﬁ

enyl br opanol am ne id, i Ne,..2 fei dpicd
serrapentas%?e??§b£§Wég%g§%?ﬁ{§ie%%ﬁ%%ﬁ%%fgtagfggkngééﬁ%%?%xang?
di cl of enac sbgedimoliimetrenam ¢ aci d, salicylam de, am nopyrine, ketoprofen,

i ndomet aci n, bucql.one, pentazocirle, Lke ; g of the
psychotropic ageﬁ#“3n8V§5eC%Wﬁﬁifﬁbgnggggg&Q%Sh%&sS?Eﬁ?ﬁg %aﬁ&gﬁﬁgp%?%g.
gxanples ofEﬁﬁmp}HHidinxhetylagﬁﬂuiZEMCankudﬂ prazthsam cthiadedi azepoxi de,

i azepam and.t I.i ke. e t ant i dey ant; | de
inipranine,pﬂ%¥§§h¥%%nﬁeg%¥8?%thJﬁ%ﬁﬁ%,ggﬁﬁﬁﬁﬁﬁ%ﬁ E%?ggﬁé t%egﬁykgsby'
30Exanpl es ofytdamihyfnati acsédatiam iseckudeodbt agadtam aidilt padephen like.

di azepam perl apinpe henobar bi t al ] t I} Can | es
of the anticonvuﬂ@§%f%P§8Pud% é%%bSﬁgg#%gLﬁ§ggb Egﬁj%£$§%$%ﬁgﬁﬁ§8$§%¥ﬁe
hydr ochl ori tleyepapanerisneg3s pyidmechlier aldeit recl kbne Ay drtdohl ori de,

Syst om aPtgPF RET G G T8b! o o5 PR T kaore preeBcfl o=y Ol
brai n net ababbstn imprteyi rglagent tonthadee fgnecifaftérokat &d hyateeltl ofi de, and
ol ude. vi nEBECRTHER g the |ike. - Exanples of {pe antieploptic
i ncl ude phenyt oi fhezarbatrazepehesr disdatiied |ike ptOExanplesthf priggent
Syﬁpathoning%%gngiéﬂvﬂﬁ%%te'Qgéé¥¥%n at break means that of a polymer
15 containing a plasticizer.
[0011]
An active pharmaceutical active ingredient used in the
present invention may be in any form of a solid, a powder, a
crystal, oil, a solution and the like. The efficacy thereof is
20 not particularly limited. Examples of the active
pharmaceutical active ingredient include a tonic, an
antipyretic analgesic antiphlogistic, a psychotropic agent, an
antianxiety agent, an antidepressant, a hypnotic sedative, an
anticonvulsant, a central nervous system drug, a brain
25 metabolism improving agent, a brain circulation improving
agent, an antiepileptic agent, a sympathomimetic stimulant, a
gastrointestinal agent, an antacid, an antiulcer agent, an
antitussive expectorant, an antiemetic, a respiratory
accelerator, a bronchodilator, an antiallergy agent, a dental
30 agent for oral use, an antihistamine, an inotropic agent, an
agent for arrhythmia, a diuretic, a blood pressure lowering
agent, a vasoconstrictor, a coronary vasodilator, a peripheral
vasodilator, an agent for hyperlipemia, a cholagogue, an
antibiotic, a chemotherapeutic agent, an agent for diabetes,

35 an agent for osteoporosis, an antirheumatic, a skeletal muscle
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i soproterenol hydrochloride, and the |iKke. Exanpl es of the

gastroi ntestinal agent include stomachic digestive agents such as di astase,
sugar - conpri si ng pepsi ne, scopolia extract, cellulese A23, |ipase AP, and
cinnamic oil, 15 and agents for controlling intestinal function such as
berberine chloride, resistant |actobacillus, bifidobacteria, and the |iKke.
Exanpl es of the antacid include magnesi um car bonate, sodi um hydrogen

carbonate, ragaeshtM AlHyvdakeageh@Sidn @Qk@loﬂﬁhlsyﬂtrhetii.e, hy dnudtfal ci t e,
preci pitated cal ci um car bonat e "ﬁﬁnq?ﬁ' um oxi de 3 hﬁﬁl i ke. e
Exanpl es of 9HE” aft P c eremgge Y ECPAH 6&%&61 pr o1+
rabeprazol e n2paghoRt a@@t& algleﬁar a&l@ﬂzh"e@.ﬁ@'&:OQrC&ZiHa&,e framedy ik the
cinmetidine, ranitidine 25 hydrochl oride, and th Exanpl es of

the antitusSiFe: eXPRcERT &t TOREI ﬁﬁjeecd?e(?p&r%‘t e art{fd:reggﬁFb?r?%%

dext r omet Boripharahyge ohravdded.t heophyl Ii ne, potassi um guai acol sul f onat e,
ouai f enesi n, codei ne phosphate and the Like. oExagpI es. of the anti %rreti C

i ncl ude di f eni dol EhglptRhIGr itde, tARtQAINGHFETalEE2 HED| eV tamin

Exanpl es of ket gsp r@ét%&inaecQhe&atéaoﬁhré%wdgcé@@ | @ephep dardmiat e, and
the |ike. Ex | es of the br.on chodllat(ﬁ) 1’Q-roluetheo hyl i ne, 35
sal but amol &H fgﬂéené%ltttﬁ@nllpﬁe fursultiamipe A¥FRRCAIPTIAE SRt F a1 er gv

agent i ncl ude ramh gxapntsisanekhadystyrand the. Hkﬁ.tamln B6 @(ﬁnﬁmeof t he
dent al agent for oral use |ncI ude , ox tetracycl ine, trianci gol one acetoni de,

chl or hexi ¥ A&¥BoRYAPBEERE 0r8tde,) 'II"HB%‘&‘%é: (FREOTRHES 13K S0 “xanpl es of

the anti hi stampeatac! e, \di phenbydimii e chydyesttkordnda anphoa®d tezd ne,
i sot hi pendyl hydr ochl ori de dl chl or phenyl am ne mal eate, and the, |ike.

Exanpl es of WHECCABEFSPHE &Fent i ’f‘iéWﬂ&Pelsca?quBl A8, Cafi Yokl aMe RS EHE" ! 1 i ke.

Exanpl es of ithe agepteins, amihyt Beias) nolideaperesi ey dalbydeard) ardle,
pr opr anol ol hydr ochl ori de pi ndol ol , and the I|ike. Exanpl es of

t he diureti ¢liendfkge i sosor bi de, fur osen de, 15 a thiazide agent such as
aCTZ, and;sthe lik@xamples of the antipyretic analgesic antiphlogistic

include aspirin, acetaminophen, ethenzamide, ibuprofen,
diphenhydramine hydrochloride, dl~chlorphenylamine maleate,
dihydrocodeine phosphate, noscapine, methylephedrine
hydrochloride, phenylpropanolamine hydrochloride, caffeine,

20 caffeine anhydride, serrapeptase, lysozyme chloride,
tolfenamic acid, mefenamic acid, diclofenac sodium, flufenamic
acid, salicylamide, aminopyrine, ketoprofen, indometacin,
bucolome, pentazocine, and the like.

Examples of the psychotropic agent include chlorpromazine,

25 reserpine, and the like.

Examples of the antianxiety agent include alprazolam,
chlordiazepoxide, diazepam, and the like.

Examples of the antidepressant include imipramine,
maprotiline hydrochloride, amphetamine, and the like.

30 Examples of the hypnotic sedative include estazolam,
nitrazepam, diazepam, perlapine, phenobarbital sodium, and the
like.

Examples of the anticonvulsant include scopolamine
hydrobromide, diphenhydramine hydrochloride, papaverine

35 hydrochloride, meclizine hydrochloride, dimenthydrinate and
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Exanpl es of the bl ood pressure | owering agent include delaoril
hydr ochl ori de, captopril, hexanethoni um brom de, hydral azi ne hydrochl ori de,
| abet al oi hydrochl oride, manidi pi ne hydrochl ori de, candesartan cilexetil,
met byl dopa, |osartan, 20 val sartan, ebosartan, irbesartan, tasosartan,
telmsartan, and the |ike. Exanpl es of the vasoconstrictor include
phenylephrlne hydr ochl ori de, and the I|ike. Exanpl es of the coronary
vasodi | at or thaclike- car hochronen 25 hydrochl ori de, noi sidonine, verapami |

hydrochl ori de, anghthe dsi k€. the centrBXapplesudisydtenperiphardludevasodil at or
I ncl ude cinnarizine, 'and the |Iike. Exanples of the agent for hyperlipem a

i ncl ude 00 @éﬁFGQ%%Qﬁd|@n§oahﬁn%l%?nvestatln pravastatin sodium and the

l'i ke. Exaﬁptﬁcﬁnﬁest ke EH@'@MHﬁetaﬁbyQ@n dietydreal okdentading) ude
trepi butone, and the lik npl es of the antibiotic include

cephem anéi me@tlpégn%t@éwdﬁcﬁb%ﬂeexﬁﬁd tRf aciitt, amoxicillin,

pi vireci | 1inam hyglr aghlar iogecngebotiam:hexestdohyiiachlagi sgantcahadnaxi| |
cefixime, cefditoren pivoxil, cefterampivoxil, cefpodoxine proxetil,

cefotlan1hydﬁ6@ﬁF@¢iQﬁ9 2@6f 626ptHFehydr ochl ori de, cef menoxi me

hydrochloride, ang, gefsul odi Bngogdhumgpigxpthet igcud@nphbagteinal agents such
as anpicillin, oiciacillin, sulbenicillin sodium nalidixic acid, and

enoxaci n, nowebaseaEREIR 56t £8S steh as cari | monam sodi um  penem

anti bi otigs, carbapeperaAntd tehet sma@mlﬁeel& i kesmsarpk s1@de t he
chenot herapeuti c agent 1nclude | o sul fanethlzole sul f anet hi zol e

hydr ochl or i decprhrazered froneochhgridfe 1APRethe 1ike- Exanpl es of the agent

for diabetes incl ﬂg%mg%_pésblbt@%ge gaPiQalicbazonel hyekachhenide, swgidm@se
glibenclanm ds, troglitazone, rosiglitazone mal eate, acarbose, glitol, 15

eniglitate, ddregsthee | akents such aEx%HﬂﬂP§§eofSP%%FeﬁﬁﬂﬂFlﬁépgog? '0si s

include i pr 'ﬁfdc% QRE, eﬁtf'.w_daéthe ehKBiase AP3, E._ytﬁgpéeﬁP ofarldheiskehet adllrruscl e
rel axan inc e ne ocar bano an i ke. a es O e anti
| t th b |, dthe lik 20Ex npl f th t

r heumat i cdr 'pd AekDER f@ﬁ}ﬂgﬂ&g@égéng 1ntest1nal function such as
berberine chloride, resistant lactobacillus, bifidobacteria,

and the like.

Examples of the antacid include magnesium carbonate,

sodium hydrogen carbonate, magnesium aluminate metasilicate,
20 synthetic hydrotalcite, precipitated calcium carbonate,
magnesium oxide, and the like.

Examples of the antiulcer agent include lansoprazole,
omeprazole, rabeprazole, pantoprazole, ilaprazole,
tenatoprazole, famotidine, cimetidine, ranitidine

25 hydrochloride, and the like.

Examples of the antitussive expectorant include
cloperastine hydrochloride, dextromethorphan hydrobromide,
theophylline, potassium guaiacolsulfonate, guaifenesin,
codeine phosphate, and the like.

30 Examples of the antiemetic include difenidol
hydrochloride, metoclopramide, and the like.

Examples of the respiratory accelerator include
levallorphan tartrate, and the like.

Examples of the bronchodilator include theophylline,

35 salbutamol sulfate, and the like.
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bucill am ne and the |ike. Exanpl es of the hornone agent include

I'i ot hyroni ne sodi um dexanet hasone sodi um phosphate, predoni sol one,

oxendol one, |euprorelin acetate, and the |ike. 25Exanpl es of the al kal oi dal
narcotic include opium norphine hydrochloride, ipecac, oxycodone

hydrochl ori de, opium al kal oi d hydrochl ori de, cocai ne hydrochl oride, and the
i ke. Exanples of the sulfa drug include sulfam ne, ulfieom dine,

sul f amet hi zol e, aRdampieed idfethe antialfeagpl egewf irvd ugleutmiexmdyk,i ncl ude

al | opuri nol, LeLne,.  an he. |l i ke. Exanpl es of the bl ood,
coagul ati on slerqlt%iltgpltig%{]’i naé)l%ugggdﬁ:%éu'rmr ol, and the |ike. Exanpl es

of the anti-nualighaatptamof agendentwd wdens- £85 diglimseuiaclide uracil,

m t onmycin, i, ke . : I f the el ner' s di sease
remedy i ncl gg%ti%gg%% %%en,e’vfﬁﬁg%%%ﬁ%%agge?ﬂ%l%kgh%’F5hf§Tdﬂreong t he
af or ement isoedrachiveidgharlidceat iealars ithgr étlkent s, an antiul cer agent is
preferably used. h ti.cally active jngredient that can
particul arly enj o%x?lﬁ%leeéﬁ gc?ﬁg?gr?%ehl&%ggeﬂ? THvent oﬁpggn%y%ﬂaér}%ceuti cal
acti ve i ngr édidenthlnsidhl @rboeticazindxdpkbspéndyie Hyplrarhhceidd,call-acti ve

| ngr edi ent 48, uoshabl e b9 aglde foclyde gampopnds which are labile in an
aci dic region and/or-1nactiva ed %’y an acrd;, and specific exanpl es thereof

i nclude vitam n Evappladsf( vtheamaotBiAc hyestl indmdee caff6kire addidoxint am n
A vitamp. Qg4 €he. )y Proton punp inhibitor (PPl) and the like. It is
particularly ?5 preferably 2P/, and a benzi m dazol e conpound represented by
the formula (1) aBdaihphdsngfatkaoxgerdantfioul eerhwdinid tiynclatde optocealnkbynidet i ve

form thereqf, 3pdnfosAld, LR8REAL AN g oLhKS LA B8 TL ongdy (£Q013)
like.

Examples of the diuretic include isosorbide, furosemide,

15 a thiazide agent such as HCTZ, and the like.

Examples of the blood pressure lowering agent include
delapril hydrochloride, captopril, hexamethonium bromide,
hydralazine hydrochloride, labetalol hydrochloride, manidipine
hydrochloride, candesartan cilexetil, methyldopa, losartan,

20 valsartan, eposartan, irbesartan, tasosartan, telmisartan, and
the like.

Examples of the vasoconstrictor include phenylephrine
hydrochloride, and the like.

Examples of the coronary vasodilator include carbochromen

25 hydrochloride, molsidomine, verapamil hydrochloride, and the
like.

Examples of the peripheral vasodilator include
cinnarizine, and the like.

Examples of the agent for hyperlipemia include

30 cerivastatin sodium, simvastatin, pravastatin sodium, and the
like.

Examples of the cholagogue include dehydrocholic acid,
trepibutone, and the like.

Examples of the antibiotic include cephem antibiotics

35 such as cephalexin, cefaclor, amoxicillin, pivmecillinam
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20A conpound represented by the fornula (1) [00143 [C015] wherein. 25 ring
A is a benzene ring or a pyridine ring, each of which optionally has
substituent(s), PL is a hydrogen atom an aral kyl group optionally having
substituent(s), an acyl group or an acyloxv group, and B?, R3 and R4 are
the sane or different and each is a hydrogen 30 atom an al kyl group
optionally having substituent(s), an ai koxy group optionally having

subst i t uent pgYroehmriald, noefooign dpxeonal hydhatilng idabstefadiaxid), or an

optically active.form thereof or. It .| ] und is
preferably Segﬂiﬁbr%’nacevé%éﬁz&rﬁ? lryaot}%g’f S%Prrﬁ%]g% I%l,vg%gg.éiﬂfog%%qggnzene
ring or a pyprbaénel yigefoteanhhpdroshilolidpt | omd Aopraashgdbsthtardate( s)

sel ected from.a hal ogen ato an. optionall e Cl- group,
an opt i onal Fy 98" Rt géﬂ§¥8§h%ﬂgfﬁglE8§y08¥%E%L§%HE%§§g@'é$Y13%%%%hered

het er ocychi engtbap;efRkl sganhydswogersabomicRRlirs, aiClagidlkyl group, a 01-y

ai koxy group Cl- | koxy-- al k .croup or a dj-Cl kyl &g, oup,
15 R3is a ﬁ9&$85£%95¢%hﬁ° lEﬂﬁé“%ﬁ%&%&gcgiﬁdhfﬁgﬁf%S?gﬁgﬁbfﬁan %%F?%nally
hal ogenat ed aptipioal koxpclr agpca@anenam sodium, penem antibiotics,

carbapenem antibiotics, and the like.

Examples of the chemotherapeutic agent include

10 sulfamethizole, sulfamethizole hydrochloride, thiazosulfone,
and the like.

Examples of the agent for diabetes include tolbutamide,
pioglitazone hydrochloride, voglibose, glibenclamide,
troglitazone, rosiglitazone maleate, acarbose, miglitol,

15 emiglitate, and the like.

Examples of the agent for osteoporosis include
ipriflavone, and the like.

Examples of the skeletal muscle relaxant include
methocarbamol, and the like.

20 Examples of the anti-rheumatic drug include methotrexate,
bucillamine and the like.

Examples of the hormone agent include liothyronine
sodium, dexamethasone sodium phosphate, predonisolone,
oxendolone, leuprorelin acetate, and the-like.

25 Examples of the alkaloidal narcotic include opium,
morphine hydrochloride, ipecac, oxycodone hydrochloride, opium
alkaloid hydrochloride, cocaine hydrochloride, and the like.

Examples of the sulfa drug include sulfamine,
sulfisomidine, sulfamethizole, and the like.

30 Examples of the gout remedy include allopurinol,
colchicine, and the like.

Examples of the blood cocagulation inhibitor include
dicoumarol, and the like.

Examples of the anti-malignant tumor agent include 5-

35 fluorouracil, uracil, mitomycin, and the like.
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P. is a hydrogen atomor a Cl-G al kyl group. [0017] In the above-nentioned
conpound, represented by the 20 fornula (1), exanples of the "substituent™
of the "benzene ring or pyridine ring., each of which. optionally has
substituent(s)-" for ring A include a hal ogen atom a cyano group, a nitro
group, an al kyl group optionally having substituent(s), a hydroxy group, an
al koxy group optionally 23 having substituent(s), an aryl group, an aryl oxy
group, a carboxy @}@mpleanofécb,he @d-obpinem’ Sa@l}JS@Weglf@u&ﬂy ansluge 10-
menber ed het g | d 4 he Like, lhg benzene ring or pyridine ring
optionally hg§§%¥§6 2?8# %%g'sUbs?Ftué%tg' Wien the nunber of the
substltuents[®@12kn Iess than 2, SO respective substituents nay. be-the sane
or different. S ggﬁ | grout)
optionally haV| ng A@%@?t %e#é(%)%hgﬁoa (ﬂg%(é;&?%o % op?lé%ltqlcll% havi ng

substi t uent (&)gmedartte, | ekeanttiellpeaf egabt els preferably BExsatpl es of the

hal ogen atom i ncl yd d the i ke. O

t hese, fluorine i slA %hg%}edgé%?&caﬁpgo%gffve Sl%(ﬁre %Hgl g%%r}&t "al kyl group’
of the 'al kybayrionp.agpti enady wnmwﬁﬁgcsm@ttnm@m(ssylt 1rmﬁrtcd9nal€| a? al kyl

: t I butyl, 5
Sec-butyi o (&R cBL Hors Y Qoo S0P LI ULY acdBD X Lot the
usubstituent” of ﬁh@mbébkybfgﬂnnpFbptm@m@&iyxﬁaabhgvgL&Hﬁnaduent(s) i ncl ude
a hal ogen at Q%taa%@‘%r 0% 5 95 OﬂPclu%fCéom$ %&0%1%0319 (B181e TRUDRXY

et hoxy, propoxy, toxv e oxy carbonyl "group (e.g., a
nethoxycarboaqidldiragahoxycdw¢mngnactpvap@&ymaﬁbonyhdgr@mq)aﬂaslflca

car baroyl or gug.and the. Lbker, Tenyibeks of bl slbstitusats sey be 1 to 3.

When t he nu er t he 'su stl S is no respective
subst i t uent sfweyulie amiees afel br ahlﬁteveham14(1019ptamin Diaeawplespobt@me

2l koxy gr ougdi ke .BLkoky: orawp ot Lonal | y.hayi ngsubstLtyent (s)

i nclude a C3. group y, ethox propoxy, " i Sopr opoxy,
but oxy, isbbpr@ﬁ@mainnEBiy and .9 hﬂmalmh@at¢1@acd@panpﬁesemﬁesdm§ed by

usubsti tuent; thféﬁﬁb ? ?%e HA . pgl d%ﬁ %nﬁ?%h% ove néﬁegh(s)

|ncIude 20 tﬁose S|m stl t1oned.

"al kyl groupop¢¢¢aﬂtyIapthav|ﬁgﬂEUbstﬁpﬁeam45§ salfhehﬁuﬁtﬁnanﬂ thikelike
substituents i in the above-nentioned "al kyl group optionally
havi ng subst g ﬁ{?x%&ﬁ%n@é Exanpl es of the "aryl croup” include a
es.-14 aryl §geoupl 25 (e.g., a phenyl, 1-naphthyl, 2- naphthV| bi phenyl ,

2-ant fryl 91 oup eLe. o g@qn& feéfég%nted by IEXATLES 1501 rf he uar yl oxy. gr oup’
i ncl ude a”C6- onx %h nonxy, apht hyl oxy,

2-naphthy|oxy0&1©hp etc.) and the |like. soExanples of the uacyl group”
i nclude a foinyl, alkylcarbonyl, alkoxycarbonyl car banoyl , al kyl car banoyl ,
al kyl sui fi nyl, al kyl sul fonyl groupRand the like.

R4
2

[0015]
wherein

25 ring A is a benzene ring or a pyridine ring, each of which
optionally has substituent(s),
R' is a hydrogen atom, an aralkyl group optionally having
substituent(s), an acyl group or an acyioxy group, and
R?, R® and R are the same or different and each is a hydrogen

30 atom, an alkyl group optionally having substituent(s), an
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Exanpl es of the "al kyl carbonvl group"” include a al kyl -carbonyl group (e.g
an acetyl, propionyl group etc.) 35 and the |ike, Exanpl es of the
"al koxvoar bonyi group" include a Cl-6 al koxy-carbonyi group (e.g., a

met hoxycar bonyi , et hoxycarbonyl, propoxycaxbonyl, butoxycarbonyl group
etc.) and the like. Exanples of the "al kyl carba=yl group” include an 5

al kyl - carbanoyi group (e. g., a nethyloarQGanoyi, ethylcarbanoyl group
etc.), an N, a\lrlmxycgrﬁulaldmiomﬂ.banmﬂiirg cupstetgent &)NoNdeneathitaar banoyl ,

N, N-di et hyl ¢ Exanpl es of the
"alkyisulflﬁ&¥%% éL* %91%%355%é€¥ﬁyeh53 inyl group (e.g., a
nethylsulfqum aneppyisaﬂIyrapt;vprﬁpynSUEtenﬁlpr|sopﬂdpyhsmbbfnyl group

etc.) and thﬁ) GE Exanpl es of the "al kyi sul fonyl group” include a
aIkasquony group (e.g., a nethylsulfonyi, ethylsulfonyi, propyisulfonyl,
i sopr opV| sul fonyl The oupueiund) iandreferdbliea bokxeurpl edeakitheir atdy oxy

gr oup” incI (fxlcarbonyloxy group, an al koxycar bonyl oxy group, a
carbannyloxv group, al kyl oar banoyl oxy croup, an al kyl sul fi nyl oxy group,
an al kyl sul fromgl éxys ga degn zme: thaglékeapExadmhesriﬁgﬂIaadhabEyWhhﬂbonyloxv

O o ox 5 BrfT10 75 SIS SRKBeIY U SLRPeLy & g
"aIkoxycarbonyhmmylgyomqﬁoganatade0a4ijﬁdabkouyrGﬂﬁb@ﬂﬁb@&&lgroup (e.g., a.

met hoxycay b on e G rbonylox r Opo ycarb nyl
butoxvcaro ny 5 ﬁxaF%%p et8X¥ %ncpﬁ 2 gké o éﬁ%les of the
alkyIoarbadmykﬂmyygln@pgrqupﬂ ude: a C1 5 al kyl - car banoyl oxy group (e.g., a
nethyloarbaqpykox %g carQanDonxy group etc.) and the like. Exanpl es of

t he "aIkyISU|f|ny o oup Phclude a C.: so al kyi sul fi nyl oxy group
(e.g., neth@’sukfa rl“yiLo)aylkyét gycbml,l fa myleoaykozm apvlupi &i Ok odykoxy—-Ci-6

nai Kyt Sul £ ooy B St A 3 TR SPRPPS PP ¥R oxy group (. g
nethylsukﬁoﬁﬁlmxya hydrogen atom, a Ci-g alkoxy—Cls alkoxy group -or an
optionally halogenated Ci-¢ alkoxy group, and
R* is a hydrogen atom or a Ci-¢ alkyl group.
[0017]
In the above-mentioned compound represented by the

20 formula (I), examples of the “substituent” of the “benzene
ring or pyridine ring, each of which optionally has
substituent(s}” for ring A include a halogen atom, a cyano
group, a nitro group, an alkyl group optionally having
substituent(s), a hydroxy group, an alkoxy group optionally

25 having substituent(s), an aryl group, an aryloxy dgroup, a
carboxy group, an acyl group, an acyloxy group, a 5- to 10-
membered heterocyclic group and the like. The benzene ring or
pyridine ring optionally has 1 to 3 of these substituents.
When the number of the substituents is not lesslthan 2,

30 respective substituents may be the same or different. Of these
substituents, a halogen atom, an alkyl .group optionally having
substituent(s), an alkoxy group optionally having
substituent(s) and the like are preferable.

Examples of the halogen atom include fluorine, chlorine,

35 bromine atom and the like. Of these, fluorine is preferable.
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35 et hyl sul f onvi oxy, propyl sul fonyl oxy, isopropylsulfonyloxy group etc.)
and the |ike. [0020] Exanpl es of the "5- to | 0-nenbered heterocyclic
group” include a 5- to 10-nenbered (preferably 5- or 6-nmenbered) 5

het er ocycl i c group containing, besides carbon atons, one or nore to 4
(e.g., 1 to 3) heteroatons selected froma nitrogen atom a sul fur atom and
an oxygen atom Specific exanples include a 2- or 3-thienyi group, a 2-, 3-
or 4-pyridyl (@I®dp, a 2- or 3-furyl group, a. 1-, 2- or 3-pyrrolyl group, a

2-, 3-, 10 4-, ui I [ 91 i nolyl group,

al-, 2- or 3- mdgf(ynl‘ggérlsouogoan %QH& k%o% ?ﬁe%%e 7 E lo§9 -menber ed

het er ocycl i copg:rmmlwcﬂnawam@ s];b,st?tu@mt @) ”pyncbbg}é a gho;uplksl prefuar abl e.

Ring Ais pr ferably nz erln ora r 2 f which

optionally hgs A of B¢ trﬁ%% é{nt’s = c’t e%%% h?g hga lén%?%@yf

optionally h%CGMEdt@ﬂi-lblﬂ]}ﬂw penoyl, raxydpt heplayl y;ﬂwpogianal ed Cl1-4

al koxy group_,and ma red het &% 0¢, L Cyw 02 | es of
Pr. am le,s o% Grh S%fl(.y].l oy %Ih gi?}?’f :c]S %ﬁ%ﬁg}’

t he "aral kyl “Aral or oup optl onha ng su uent (s)"
for Rl incl umavmcﬁéubétatmdwds)gr dmpl(éega, hal@mata;myl aCﬂxydrox%_{ addopp,

group such as benz henet hyl etc. nd the, |like. ?
"substituent® é) %kbxgr%}ﬂ\? gr gup %e‘f GHAl Ieg?hﬂg%i r%ro gl’l uen’% s)"
i ncl ude 25 t@bse,smnCLaralkayaearbubsl|gnnun"eoﬁ th@xmﬁﬂmeynenbwmuﬁﬂi"aIkyI
gr oup optlon n mhst i t ent numnber f t he bstit ents IS
gt tagte ot Bl g SNl R S L N Lol
substi tuent Sammycltae 1t ke. same nmﬂ:{eff@ﬁ amte. ssbExampiess mfaythe haoyl3.group”
for Rl incl se simlar the C roup" exe I| ed s the
I%hhc CaBavRe rrenft ﬁeﬁubsgl ueA&s 18 nSe g 2

substi t uent rin 58 6f the
"acyl oxy grotspdarivk snlcétndmdrﬂtesmaglm | dre tsamther "@I:@/ﬂeo:)eyxtgr oup"
exenplified ?i %ﬂe substituent 15 of the above-nentioned ring A R 1l is
pr ef er abl y a rogen atom [0022]

Examples of the “alkoxy group” of the “alkoxy group

optionally having substituent(s)” include a C;-g alkoxy group
(e.g., methoxy, ethoxy, propoxy, ilsopropoxy, butoxy, isobutoxy,
pentoxy etc.) and the like. Examples of the “substituent” of
the “alkoxy group optionally having substituent (s)” include

20 those similar to the “substituent” of the above-mentioned
“alkyl group optionally having substituent(s)”. The number of
the substituents is the same as in the above-mentioned “alkyl
group optionally having substituent(s)”

Examples of the “aryl group” include a Ce¢-14 aryl group

25 (e.g., a phenyl, l-naphthyl, 2-naphthyl, biphenyl, 2-anthryl
group etc.) and the like.

Examples of the “aryloxy group” include a Cg¢-14 aryloxy
group (e.g., a phenyloxy, l-naphthyloxy, 2-naphthyloxy group
etc.) and the like.

30 Examples of the “acyl group” include a formyl,
alkylcarbonyl, alkoxycarboﬁyl, carbamoyl, alkylcarbamoyl,
alkylsulfinyl, alkylsulfonyl group and the like.

Examples of the “alkylcarbonyl group” include a Cji-s
alkyl-carbonyl group (e.g., an acetyl, propionyl group etc.)

35 and the like.
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Exanpl esof the "al kyl group optionally having substituent(s)" for R2, R3 or
Rl include those simlar to the 5 "al kyl group optionally having
substituent (Wexenplified, as the substituent of the above-nentioned ring
A. Exanpl es of the "al koxy group optionally having substituent(s)"”
for R2, R3 or R4 include those simlar to the "al koxy group optionally

hayi ng substituent(s)" exenplified as 10 the substituent_ of the

above- ment i oned ri¥appdes of the Bedirasashortie IraPnolgF Bl dpfisnal Iy

havi ng Substhieptisloordyd! oRaup Ree 06, Ry | AOLHAG ARLEII N0 Aligcadinlape; C1-6
al kyl am no group” (e.qg., metg vFam no, ethylamno etc.), a nono-C6..14

aryl am no gpeapotecayrkonyhenyieeR iR rOPRNAPBEPND &find, 218 Hhdphthy| ani no
etc.), a di-Cl.. |.am_ po. gr o drpadbaet M 0Q:1 ek Lthy vaei no
etc.), a di- e6_1?1E)gérr§ﬁiae%1Whg Egéub%]éac. r %i pﬁ%ngﬁdg% no %t c.) and F;He I'ike.
[0023] 5 alkyl-cariRindyd preter eblgy. -a2Chebhald@ibageslp, B GG ParREky
group, a 20 al kox OlPOLs & di - -al kyl @mingrgh8upe . 32 iaSymmeLe
preferably ggzugl é%ﬁ?')yr%&pk*glﬁ %lécf-ﬁagﬁ{ggxgégr o“ﬁd;? % ig S?e er gbl y a

hydr ogen at eipmeahElesriainogky - CIN-®Leiivdeprhemepl ciroaR 6pEt brtd y-he

hal ogenat ed lcfk%' .L: alkoxy group. R3 is nore preferably a Cl-3 al kozy group
whi ch is hal'ogenated or 25 optionally substituted by .a Cl..3 al koxy group.
R 4 is breferabl yEgatyldrsogénthe ota 0ty lsubr ingl kgFoup odpclrde iz Gror e

preferably a hydr t . ¥l ghoen it kenpastieularly

prefer abllé é_’llr%grsggglr}l@t g]?)o%[g%%]' %?ggcwi c exa{}n'pl es t he c,oy%pound

r epr esent edtdvepkdsnlfmyll,) isnpkoplelsulfinyl group etc.) and the like.

oyt i | met iyt | SKRTISN o1 et M dadarBy oSy drotude a o
di met hyl r 4- redtkdydxyi opyk igtiony| Y eey hwid s@ithivhgr} LB1uHet lkekylgRlfonyl,
propylsulfonyl, isopropylsulfonyl group etc.) and the like.

15 Examples of the “acyloxy group” include an
alkylcarbonyloxy group, an alkoxycarbonyloxy group, a
carbamoyloxy group, an alkylcarbamoyloxy group, an
alkylsulfinyloxy group, an alkylsulfonyloxy group and the like.

Examples of the “alkylcarbonyloxy group” include a Ci-¢

20 alkyl-carbonyloxy group (e.g., an acetyloxy, propionyloxy
group etc.) and the like.

Examples of the “alkoxycarbonyloxy group” include a Ci-g
alkoxy-carbonyloxy group {(e.g., a methoxycarbonyloxy,
ethoxycarbonyloxy, propoxycarbonyloxy, butoxycarbonyloxy group

25 etc.) and the like.

Examples of the “alkylcarbamoyloxy group” include a Ci-¢
alkyl-carbamoyloxy group (e.g., a methylcarbamoyloxy,
ethylcarbamoyloxy group etc.) and the like.

Examples of the “alkylsulfinyloxy group” include a Ci

30 alkylsulfinyloxy group (e.g., methylsulfinyloxy,
ethylsulfinyloxy, propylsulfinyloxy, isopropylsulfinyloxy
group etc.) and the like.

Examples of the “alkylsulfonyloxy group” include a Ci-7
alkylsulfonyloxy group (e.g., methylsulfonyloxy,

35 ethylsulfonyloxy, propylsulfonyloxy, isopropylsulfonyloxy
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35 benzi m dazol e, 2-[1[4-(3-nethoxypropozy) - 3-mat hyl - 2-
pyridinylinmethyl]sul finyll-1H benzi m dazole sodiumsalt,

di fl ucronet hoxy-2-[[ (3, 4-di net loxy- 2-

pyridi nyi)met hyl Jsul finyll-1H benzi m dazole, 2-[(RS).-[(4-

nmet hoxy- 3- met hyl pyri din-2-yi)nmethyl]suifinyli-5-(1H pyrrol-1- 5

yl )-1H benzi m dazole and the |ike. [00251 In the present invention, nore
speci fi cal | yrobys -etzd.ii dagdokre coigEaunds such as | aneoprazol e, oneprazol e,
Soneprazole,0$2¢ oprazol e, rabeprazole, tenatoprazole, 10 il aprazole and
the Iike and azopyri di ne conpounds are preferably used as the conpound

Irepr esent e:j by t ma‘r@:[@ul gf\/\/ahf]h‘lﬁi—i tBPL 0 -memberedChet BLSEy 1AM GHLLES,
ansopre2ole, j.e., 2- - et - 4-

(2,2, g- trif FBS#%%E ﬁo%y') (t% &%?ﬂﬁ%%?ﬁ%ﬁ%% Ryl PT 14 BTASHEdAzol e s
particul as| yepeederalle group corfl@nahar epesidonedrbepnpiiyd ch: BRY be a
racemate or_an optically aciivediorn1such as R-form S-form For exanple,

it my be aR°EptTeal 1Y Herivet? ofmiGFEFansSht £F0reter. Brom SRIMEFREBE S-form
of | anislopr azobme, ?rﬁilltfhe Ira:'tlsﬁ.aﬂd anS oRgEEh CAl .| Ysgbeiarief @kakpbeean

optica active form such_as_, ,

( ICF)a) -2-(] {3- f‘r‘é‘tﬂr\:‘fﬂi@ £ (7, 9723t FI¥900r §EPHBx Y -Zopyri 8F n§TRRERH PEGEPI ny1] - 1H
- benzi m dazal g~ apfl IHFeirlyilkgrof®026]1-|, N2t her pr-g@serbl iy NVerdin.a BR), QBK be a
pharnaceutiggll%_ZS gpegta |l e salt of i?e conpound represented_by the
formula (7)o c”b%tﬂ@ PPyYactiQr® f Br it h&rredf. OFhe 30445 lptef erably a
phar maceut i gably, acaept abl ersatinadiyanpkesp ther eak ingd udersahtsewid h

i noraani ¢ base, salts wt aniccgase, salts with basic amno acid, and

a or
the |ike. [0027] 0 MemPerpp hafemiqyCiiGnbie® TidPhassal +-midh 9Stnérgani ¢ base

i ncl ude al kaltreoepalgreabt $sspedrampsedi um salt, potassiumsalt and the
Iike; alkaline earth tal salts such as calciumsalt, magnesiumsalt and

the |ike: amoni um™alft *AnBTEHE 39 Re? PFRFEIAE%eRAnpI RE GHen&18drt wit h

organi ¢ baseatmcdfideichabbsivhiil @yl anbres {ibsi-retbyt adectkl etby! ani ne
etc.), heteroqgclic am nes %pgridhgﬁ picoline etc.), alkanol am nes
(et hanol ani Ae R EhANGFanfReP tanet ¥R SrA e tefc C) -4 2 6¥lc 196 RERy | AR ne,

N, N' - di benzybetidndianedizasyegaesd d;heab kk8y group and 5- or 6-membered
heterocyclic group.
[0021]

20 Examples of the “aralkyl group” of the “aralkyl group
optionally having substituent(s)” for R' include é Cy-16 aralkyl
group (e.g., a Cg10 aryl-Ci¢ alkyl group such as benzyl,
phenethyl etc.) and the like. Examples of the “substituent” of
the “aralkyl group optionally having substituent (s)” include

25 those similar to the “substituent” of the above-mentioned
“alkyl group optionally having substituent(s)”. The number of
the substituents is 1 to 4. When the number of the
substituents is not less than 2, respective substituents may
be the same or different.

30 Examples of the “acyl group” for R' include those similar
to the “acyl group” exemplified as the substituent of the
above-mentioned ring A.

Examples of the “acyloxy group” for R' include those
similar to the “acyloxy group” exemplified as the substituent

35 of the above-mentioned ring A.
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S5Preferabl e exanples of the salt wth basic amno acid include salts with

arginine, lysine, ornithine and the I|iKke. O these salts, alkali
netal salts and alkaline earth netal salts are preferable. Sodiumsalt is
particularly preferable. 10 [00281 The conpound. represented by the

formula (1) can be produced according to a nethod known per se, for
exanpl e, the nethod described in JP-A-61-50978, US-S-4, 628, 058,

JP-10195068, WO R8/:21201Lrerabhe d itk@reged adohod anal ogous thereto. Is In
addition, the optically active conpound represented by the formula (1) can
be produced®&@drding to a method such ad optical resolution (fractional

recrystal lizatiopy.chi&dlocehumanmeihagdoudi ast esearmsr hawtihgd, a met hod
using mcroorgani smor enzyne, ,and the_ Jike nmetri.c gxi dat it%% 20 and

the like. Fobsdianpre(sK f rnﬁfan%oﬁifa}%oli@cégﬂgz 5% & Prodticed Accor di ng

to the nef h@ﬂﬂ&sg&bgﬁ%omo%lqgl R87AR MDs01£83475) CexehpBYBT armd WO
02/ 44167 or the |ike. [0029 The af orenenti oned pharnaceutically

active ingréui embsPEtedmnt eﬁ%é@ei APPHE G195 epat%tton of the present

i nvention may be ol 0nes kiNtncOm al Wk PromBae ot nelsa 1 efsetiabl y 2 - 3
Ki nds) . .The pharnaceuti,cal]y active hggr edi ent_.may be diluted with
a dil uent apebstiéupnkésyenetalRy His8d Rn fReUPFel P89 AEdIRi HE: food

and the |ike,;ldk2ddibhiofpt idiRInRansRoaytd Gl yuast (v’ iexgredi ehed tas be
used may be treated for maskina of a bitter taste. The tot al
anount of0 t Hee AEsEFERER Bl thshAPRERSIRTCANEY 489 Ve ingredient is, for

exanpl e, about 0gQly;18b04¢ 2 Pakliso 3prdip Weitabhalpy efariall y about 0.05 -
about 30 parts by weight, per 100, parts by weight of, the preparation of

the present silpsidriess. (5] §080] B'n RheTpReskiftlUichvant 7BHC (&Pt i A granul es”

is as 5 def &pgdaﬂgg,ltaﬁgnga@%eﬁe%a; MasepPeinant hetdpidmiedi kicen) ( aa powder
wherein 10%or |ess of the total ampunt of the powder ;passes, a 75 pm
si eve). ThemaverGge paYiawine §reBPofe1the PRFBYLamino, l-naphthyla ’

15 2-naphthylamino etc.), a di-Ci¢ alkylamino group (e.g.,
dimethylamino, diethylamino etc.), a di-Ce-14 arylamino group
(e.g., diphenylamino etc.) and the like.

[0023]

R? is preferably a Ci¢ alkyl group, a Ci-s alkoxy group, a

20 Cig alkoxy-Ci-g alkoxy group or a di-Ci¢ alkylamino group. R?
is more preferably a Ci-3 alkyl group or a Ci-3 alkoxy group.

R? is preferably a hydrogen atom, a Ci-s alkoxy-Ci_s alkoxy
group or an optionally halogenated Ci-¢ alkoxy group. R? is
more preferably a Ci—3 alkoxy group which is halogenated or

25 optionally substituted by a Ci-3 alkoxy group.

R* is preferably a hydrogen atom or a Ci-e alkyl group. R
is more preferably a hydrogen atom or a Ci-3 alkyl group (it is
particularly preferabiy a hydrogen atom).

[0024]

30 Specific examples of the compound represented by the
formula (I) include
2-[[[3-methyl-4-(2,2,2-trifluoroethoxy) -2~
pyridinylimethyl]lsulfinyl]-~1H-benzimidazole, 2-[0(3,5-
dimethyl—4—methoxy—2—pyridinyl)methyl]sulfinyl]—S—methoxy—lH—

35 benzimidazole, 2-[[[4-(3-methoxypropoxy)-3-methyl-2-
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granul es (fine granules showing controlled rel ease of a pharnaceutically
active ingredient) in the preparation of the present invention desirably
has an average particle size of about 500 pm or bel ow, preferably about 400
pm or below, in order to prevent rough or powdery texture during

adm nistration of the preparation of the present invention. Forexanple, it
is about 100 - about 500 pm preferably about 15 100 - about 400 pm

Unl ess ot herirseispeaidingd,] stbeingMernageepattidd mls zedinearslty wel ume

medi an di ane, nmedi an di . a..particle,dianeter corresponding to 50%
of cunul ati \?é%([ﬂléf?rﬂ%%ﬂx%?:?géﬁ%‘ldé’énelthc?ma%_ a laser diffraction particle
si ze 20 di stgyirbut hen measan syt ey hiod H-specihi eaddly, a-ieRHod] Usi ng a | aser
diffraction particle size distributian analyzer. HE manyf act ur ed
by Synpat ec; eéé?ﬁ%ﬁ e thy PR E i esent )Fﬁggﬁﬁ%‘fﬁ H&[')E t EBH%@W&%&?@ of a
phar maceuti gal) Lynasén Meniidagoedi &nd "tHeeanagecontrol of a rel ease 25 rate of a
phar maceutical | y. active ingredient such that not nore than 80% of the

phar maceut i (@IOIZ%] active ingredient contained in the preparation is rel eased
within 1 hour andimoihd @s%sthaniS¥atdfont hRophaspecicicatal) y active

i ngredi ent %ontai n(gd in the pregarat ihon ijl released in 2 to 6 hourss_, in a
30 di ssol ut PSR ABEEA 2O FAPRG PSS t FED) 85 anBR OB e o pOEP B2 T s%ol~ut i on

Test Met hod cheafdzeisd NP oV phDs phatephutbee, (pdnatyrakobe, of a
surfactant as a tesi&hsol ution 3 i ment_of the

. [0031] |, ., ., ,.One enbod
"fine graful'dSPTRACtHETS epar &fk%na’éi igPdpREPRF EEEIT TPRYRRR D% i ne
granul es shewieigreeny naldeds takeastodinda rppassmceit bgathy aetmue (I)
i ngredient (hereinafter sonmetinmes to be referred to as controlled rel ease
fine granul Chwhf P tras a coating layer conprising a polyner affording a
casting film haviog afe! ergabunasatldreakaobld, abaut, 200 {3-abetity I7A6%
Hence, the contraolled rel ea fipe.granul,es.of the present.]i ntion are
(1) fine gr a(r?ulzeg“BBJt%]:"rférd’ oéﬁgf?— ﬁlf‘?éné(ﬁ?@ﬁ%y%f]isr@%épgﬁh " conpri si ng
t he phar neceufizeak iyzaxd iiwe dargt edi ety wirkliekBielaf or enenti oned pol yner or
(2) fine granul es_obtajned by coa in(%il car IQEL 10 rerred¥ fine %r anul es
conprising a phar HRE et ISR TRBER VTR Edi &t ™ t9F 4n“BREETTT PolFer
conpri si ng tdieiakor eneftiened rpokyBRras R-form, Whefbimhe Foi nexagideyl es” are
obtai ned by coating the enteric fine granules conprising the
phar maceut i ¢&1¥ ?eagFi %tlicsaﬁéfg?gm‘éﬁtfg%mt Lt ﬁ@nﬁ? Hrhiri ongd PO YI® a
coating | ayesr coaprisbnNg s ppiruaeleaffrar diheglakeastitngsf pam haviang yan
el ongati on at break_ of about,ﬂ%gg - about 700 is pref e@sbl y :[]P out er.nost
| ayer of TheFairEagrantit PTifReLEmdan o T e SHFdr et 6né SBIF?/ to be
coated is abpute,5,2-abotituddrh¥xy 202 prefieriabl ymabiowlt ] s fiabout 1256 W %
nore preferably about 5 - about 30 W% relative to the enteric fine
granul es comftiEfAgERES FTet ré€edti®al |y active ingredient. ne
enbodi ment ofgdodeg enteric fine granules conprising the pharnmaceutically
active ingredient _conprises a ' phar maceut i cal I]g/e active i ng{lggi elt | ayer™

25
on the 'core”, updh WP dreaePt AREPREHI Nt & Blaffay "D P PIFER FHehteric
filmlayes' dhereapie Thelt a¥ eheandmpbitice mpdieatet@ygs thar Eopmald omed

bel ow or an optically active form thereof. The salt is preferably a
pharmaceutically acceptable salt. Examples thereof include
salts with inorganic base, salts with organic base, salts with
basic amino acid, and the like.

30 [0027]
Preferable examples of the salt with inorganic base
include alkali metal salts such as sodium salt, potassium salt
and the like; alkaline earth metal salts such as calcium salt,

magnesium salt and the like; ammonium salt and the like.

35 Preferable examples of the salt with organic base include
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In the present invention, the 'core granule"” nmeans, for 30 exanple, a
"core' and |l ayers such as a "pharmaceutically active ingredient |ayer"”, an
"intermediate |ayer” and the like covering the core, and refers to the
granul es before apglyin% a controlled release film [00321 The enteric fine
granul es i Fethé PréBeRt XV AvBREEDN BF ErePredidn y tHHetEyeRtERE EbRtr ol | ed

rel ease finergranylesctBatnLel egsei & phargmeautiLaldy jackiwanbngrgdheat in
a pH dependent manhner. The pH dependent controlled release fine granul es

are, for exafpbeclthose, obiatinedo bymitwat i thyl asdrescdieanuleests . ¢onpri sing the
phar maceutical | ctive ingredient with fi] ranuj.es .coated with.a
controlleddfgwgig eFVﬁﬁW%%%te i c%%&??ﬁy#%i r,eQﬁ4ﬁﬁmﬁQ§nagon$%8Il%ggfing

| ayer orsa conbi patirenapictbesepais dhechd ke)lt arith mesg-aawies eerdri sing
a pharmaceutically active ingredient dispersed in a. 70 controlled rel ease
matrix and PR UArkEa1TRevE R edBE BN phid Hifve RITCAN Y Cact iy NPngr &irent i s
control | ed by cogli Roclbngapranul ega O S N e phatmesybkcabbynact ive

ingredient wwth a film capa of cont Ing release o

phar malLeat imediklly sadtsverengrederab]leor Sdidsper siang tikephstphatanteutical ly
active ingredient.in a controlled release matth- [0017] The

pH dependeRt ST&RABH Sreans di ssol uti on/el ution in an environment with a pH
of a given [logwel] or higher. Wth general 20 enteric coating, the enteric
fine granul es are dissolved/ eluted and rel ease pharmaceutically active

i ngredi ents star f§CafoRPAINPSf TaBbBECBIS] B tife fndudm (THvEREi 6, el ution

pref erably %lhtc%daécéo%gﬂﬁrtgl"%/(ﬁé@ﬂ% aph D Perd €8S AN DHB1Q argenot

nore than 7.5, nore 25 preféera not less than pH 6.5 and |l ess than 7. 2)
and r el easeeghochdepharihadeuni BfRyoachb0Ves i igiethierm28,MW Xhe ISt-émdéh i s

pref erably eldsecoptr abledoohal 18, exaIPLes, ol hie, contiolled el ease
filmin the presént i nvention rnclfude a. genera enteri ¢ 119°mt hat

di ssol ves an ableutipH,5the astiehll30aasidé | cmmbravid g mmiee tedperi ahe
rel ease del ayi ng function or a rel ease-sustajning function of

phar maceut if@él_“] aadth) vEAPngF eBF eRECSUCRCGST & 1Y | _t%é‘letd"iqéjs(ﬂ & oa
hi gher pH r&ﬁﬂi%la&glselals&eﬁp@@@se%iaﬁgpefecﬁys@aﬂHétsmn contizal coating

| ayer wherein the filmitself is not dissolved but a 35 pharnaceutically
active i ngrasdiumenmeitgode| dageterhpoaghnehiod, a method using
microorganism or enzyme, and the like), asymmetric oxidation
20 and the like. For example, R form lansoprazole can also be
produced according to the method described in WO 00/78745, WO
01/83473, WO 01/87874 and WO 02/44167 or the like.
[0029]
The aforementioned pharmaceutically active ingredient
25 contained in the solid preparation of the present invention
may be of one kind, or two or more kinds (preferably 2 - 3
kinds) .
The pharmaceutically active ingredient may be diluted
with a diluent and the like generally used in the fields of
30 medicine, food and the like. 1In addition, the pharmaceutically
active ingredient to be used may be treated for masking of a
bitter taste.
The total amount of the aforementioned pharmaceutically
active ingredient is, for example, about 0.01 - about 50 parts

35 by weight, preferably about 0.05 - about 30 parts by weight,
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filmitself or fine pores forned in the filmand the Iike. The film
inthe controlled release filmincludes not only a filmlike coating |ayer
but al so a coating Iayer having a (Treater thickness, and further not only
a coating laver that 5 conpletely covers core anules ers nside,
but al so aF@éaﬂpHgPP£§§rth%?l%% e?s R tPIP Jéﬁré’gg é?SSP | ayers

i nside, thauygh pagtially not covering them The coating Iayer t hat covers
nmost of the core granules or |ayers inside covers at |east 80% or nore of

t he core gr[@sl0és or surface of the 20 Iayers i nside, preferably the
entirety thereof Int r esent Lent t lLywer. tq

conprised in theIQnFEFiBr?F?ﬂ£ g %?%hﬁ omsiﬁ%eaéggwggﬁ%roﬁ property.
Exanpl es st hrrraeled nel yde lmpéﬁaebl BB@rr@&&dS;&cb@iaa,, el [1Ht0S eddeeaioat €a
pht hal ate, carboxymethyl ethyl cellnlose, 25 nethacrylate

met hacr yl i ®oacied é’é‘ﬁéﬁ}ﬁeﬂ-omﬁtfhé%??l PE ees dt%“t%]yraﬂé&lm Lo toGp EVREST
met haorylic acid -, At u 28% at epy. MR e"&ta'}%ﬁr lea!'sgzﬁoeﬁ' YHE! fine

hydroxypro&ﬁ neth I'Ce tetate succina polyvinyl acetate
pht hal at e a;mzhrsﬁelsl a(cflaredgrahelbskehor&;plegl ¢oet exbl e lsfassomiereci al |y

| abl d | de, pol h. h
o e e R i

acet at e ;phthalte, 1@1&7re|ﬁfﬁ>i)éﬁeﬁb¥h.r§bmw h@el bl oser{ VEG rinarniuf aditaer ed by
Freund Corporation), nmethyl methacrylate - nethacrylic acid copol ymer

(Eudragit lakgoy r’éé)tOhmgbrru beaed p5eEopabiverPeyt of0GEul &F SO0 10

(met hacryl i puf aGLuE-6d: byt VO Nk hm, nmethacrylic
acid - eth Cﬁf acry %%?Igégrgﬁgghnﬁud%agl t fl%o 55 drlrel(?%reret hacrylic acid

copol yner Lah)mlcrrls‘it;@rtagmt Of300e55renerabeePy| PE bmop:@@w@mvam)mn

manuf act ur ed by Evo Roehnm) , . neth ylic acjd rviate. -

met hyl et Hatr qte(ipdt aP@H&i iéb %b%BE S%Hﬁt‘aét ure l)}/ Brohl
Roehn) , lrgydlroqupra(mdt netoh ceI | ul ose acet at e succi nat e (K2I\/CAS

manuf act ured by Shin-Etsu em cal Lt d. ?é]E‘? aﬁ\“ n acet ate pht hg) ate,

shel lac and the 1Y&ESSHOHEEHBES ﬁ@?ﬁ}flﬁ‘éth ra %eFfari‘éfclr‘iﬂr? SIS d

copol yner, gethacy Wdl%nféc'n@d'la%t By bmedekyl ﬁé@l&ﬁp@léﬁﬂ@ierﬁﬁi hecrtyd d e aci d
- methyl acrylate - methyl nethacrylate copol ynmer and the |ike. These

pol yner substamwres: mmyrdssnesednion ta 0%t afecouiablve Fbe el Kpieson) -
(preferably %ﬁplegqulé) allase FE%%EQE@QEE ?nggéfgnél % use in a

m xture inc a mxe a ‘methacryfic acid acrvl ate -
met hyl et h@c&ttyﬂzacttﬁtmpmlqermrrm@dmtttetihaepy&bmﬁlaewyr etrtw’th@@rwm@ a

copol yrer. referable m.xing rati met hacr

net hyl acr ylateF dlrf%f? CIR8 RS cattees&(?ﬁogfrﬁgflg%lﬁ% et %‘?@a]%ifg%m d -
et hyl acr ylf@é@o@g@rﬁrﬁcﬂtﬁ:e%pby Ripd@ e, Ocephghgyably 85 - 100:15 - 0, in
a weight ratio in a parti cul ar | pr ef er abl e enbodi nent of

the fine granul esIIsH'dW Ry et dved tieneas €08t ral pRar hatedtd caf | §

pharmaceutically active ingredient” means control of a release
25 rate of a pharmaceutically active ingredient such that not

more than 80% of the pharmaceutically active ingredient

contained in the preparation is released within 1 hour and not

less than 80% of the pharmaceutically active ingredient

contained in the preparation is released in 2 to 6 hours, in a
30 dissolution test according to the Japanese Pharmacopoeia

Dissolution Test Method 2 and using 50 mM phosphate buffer (pH

7.0) free of a surfactant as a test solution.

[0031]

One embodiment of the “fine granules” in the preparation

35 of the present invention is fine granules showing controlled
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15 active ingredient, the core granule conprising at |east one
pharmaceutically active ingredient is coated with a controlled rel ease
film Such core granule is obtained by coating an inactive carrier

as a core with a pharnmaceutically, active ingredient, 20 or bé gr anul ati on
using a ph&fABEEGt PEaf| Phaknaceut Hep B aifttiaifd 1@e&eoient JBRéraPPY tGEed for

prepar at i onpRkipgs FQrHEXA0PL Ered Lt Sk heHIRAUCRd oy b wetRod descri bed
in JP-A63-301816. The average particle size of the "core" may be about 40

25 to aboupr3db0lgm) , prvefenabdy aboeat B0 tlewrowor@Ba siintt @ wodempref er abl y

100 to 250 il, .particularl referabl y about, 100.t.0_about _2 The
cores havi ﬁg%f’ﬁglggoeegﬁagﬁ?¥bghﬁﬁaé Vajg%g sat 51 ianc%)ﬁgf%%pgr@[i cles
al | of whi ehopassobhroupbug No0s . 481dn3RQsitenve coabeut 18dwrwleasel £5se0f the

entirety of which remains on a No. 60 (250 gm) sieve, and about 10 w wd% or
| ess of t h&Tentilest §LoFNRNPERS AL SERVEHHRIYREE NJ,) Z70S 532GMLeSi eve. The

specific V%tﬁg&ngh HFPGCBQP'S" ts 5em%19i<9rfi|r%9]%x:é?ﬁﬁfe%r Ry r4 Mg B | ess,
nore preferably g or [ess. PExarrp es of the inactive carrier to be used
as the 'compiargécenthiodélylicaisphiengcadigranulteh dthe myfstraiteinné oveld ul ose
and lactose, (2) a_s ri.cal granule having a size of .75 tao 300 _pm of
crystalli né?oééé“l%l 88e ?ﬁaﬁﬁ?%cgﬁ?gﬂiﬁ/ (%ta%ﬁq%}éf C@(?rtplélrgatclagﬁd,ln LPEEEE) ,
(3) a gnanueechgvirngeagshaelel 568mpoi 260y pm gioauced firemilyacicaiee(9 parts)
and a-starch (1 part) 5 by stirring granulation, (4), a mcro particle

havi ng a sil?¢r6E1256 Piatbr 2BnanFeFLlebPal HeRF PR =sSiTd &&tS on of

m crocryst aldjne cekbukgs grical granule e described in JP--A 61-213201
, (5) a processeg prloguctﬁ((#%mx which is formed into a sphere by spray

chilling or nelt Wyeanthat i'6hne(@yramupeotessedipraidest uctrads g géleatin

bead conprising.an_oil ingredient 7).calciumsilic . r (9) a
porous par telnc,tle%ls?ugﬁngsgg%fl?i ne Egﬁ(’lr}%lse? % ?tl%saarﬁa?req{%l(g%)]i%,%c%?&e a
bul k powderinefregiiant! ated sHganfoeeyshad bhae paciose, Lroysitaldd dayer
cellul ose, sodiumchloride or the |like, and a 15 processed preparation
thereof . FGAWETLS1NRe8ePLOYBE T Ay L BEI producEH by J%elrm %anri ndi ng

net hod or gnapyl-aticenaebhadk grdabhen $hEvVedapOuPIeRe 6 PHdd e 1Ravi ng
the desired particle dianeter. Exanples of the "spherical granule o
crystal | i néh20 codlelrmosse Llaner| agt bbe" finel atenylgs a. THgherogal gifakiiFe

havi ng a si of 2 r oduged Crys i C o
parts) and é)cﬁecl)nseé(% ?h%gr ?%}5??89998 n%é%gl&}i g%séz ?5# rEO) ecl(Apotaélrt'?|s3“§)l gj?t"’
di anmet erzp 2 fle0a20@ Bivputmanuf abbuteds byt & eunde Gor gt lon)gbdut i5 -a
spherical granule having a_size of 150 to um produced from

. Z 25 250 .
crystal | i ne 81t #0&E 33T FaPtdyeahd FAGt BRECH¥C phttS) I YL CS NohpHr & ing
NP-7: 3, manfagiied ayitktaund Q@w%a&hgaédiéﬁti ) a spherical granule
having a size of 100 to 200 pm produced fromcrystalline cellulose (4.5
parts) and | act oS8 Brbogapesf C&. §he RBhpatei F1n95Ir Y POlat IOy (Pard i cl e
di aneter 1QQ ¢ " f ared. ian), (iv) a
spheri cal gc(r%aen%kéqrﬁlg\%%lggg?%g%%gggol?%rgéggﬂ?t{:&ﬂp?%{d%%:ée?f rom
cryst al ldasne' el dudcese i(ca 1iar be)kiardihgeedsent 51pret’s)orf etiye , “ dNomgiar eidon

NP- 55, nan%&%&ﬁyzgg‘g_tg&%%%qaggrRgQ%EL9n;ngngu£p§e£igﬁ'“enteric film
layer” thereon. The “core” and “intermediate layer” are
mentioned below.

In the present invention, the “core granule” means, for
30 example, a “core” and layers such as a “pharmaceutically
active ingredient layer”, an “intermediate layer” and the like
covering the core, and refers to the granules before applying
a controlled release film.
[0032]

85 The enteric fine granules in the present invention are
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35l n order to produce a preparation retaining a suitable strength and
havi ng excellent solubdlity, the "core" is preferably a spherical granule
of crystalline cellulose and | actose, and nore preferably a spherical
granul e of crystalline cellul ose and | actose which contains 50% by wei ght
.5 or nore of lactose. A spherical granule conprising about 20 - about 50
wt % preferably about 40 - about 50 wt% of crystalline cellul ose and about

50 f abglut &&emey?bp; Qj;m{dﬁbbydeﬂﬁ@worﬁl(}oilaborlfll&evvtﬁ?f? i@fadﬂ(‘dSOS:lﬁagS gloso
referable. anpl es t he ' erical crystalline cellulose" include
CELPHFRE CPZ905" [pat tETE=CPUEET800E 28656 "y I IsirsS. (Par (1 BT HErZE 306 -
212 p. M, SCRnh66. (et baleesdrz®ntS conld?l k49 reeaaBemaimy aglanheds byrdAsahi
Reset Chem cal s Co. Ltq{) and, t he k{&g. As the core to be used in the
present invgﬁ i GRS rOSF QPHATMY PHeCRRI R S8 P N ehtRer i cal
gr anul at i en dosppi eflugteief paeysteddt e 109l hot 08€ andcbashoseidrs mnef er abl e,
and a 100 - 200 pm spherical granul ati roduct of 100 - 250 irn of
spheri cal cﬁ?@?ﬁ???n 4 HFBgea(ﬁOQEF?gEEEIF?&Fqﬁﬁ fdtBsést e B Darts) and
| act ose (Ség:oaalib@lai}&emtlelfﬁﬁ@i&!i amn_ctroy%g@a@mge Jg@;ﬁmubgeSa are obt ai ned by
coating a arnmaceutic active ingredient on the core of an inactive
carri e?, as RO BB & %ﬁg?oﬁé‘% fglf’) lg?‘ﬁé' RaruitEs FRaVEAYS an enteric
coating | ayeomppi €D PhaBkheseuaitthi(1s) abt Dee Hrayudcesnbadi gk <di fifugi on
control coating |ayer on core granules, or fjine granules having an enteric
coati ng Ilﬁyé:Pngﬁﬁf]\éeC{jirfegﬁ§F8nmg%r%r?tnldolth‘éo%&]i‘%g F&§eFet9PS%Rbi Rati on on

core granul esaangdeddie dd1ke, atoivexaifietief0r Bs HaRHHesc8aBy harqyiepar ed by
wet granula&hon usi ng a rotar¥ fluidized bed granul_ator %SPIR—AFLCNV
( manuf act ur dnﬁyg?$Q§iﬁf EOFpotatierhRe RPAIPR ORGP ltlypacthEhuf act ured by

POAREX Cor pahake@iynt aria@ntr £f ugatdem1eobki 8ghis@1griagul-al @5sd G whai |,
CF- 360, manufactured b Freund,CbrporatLon%bor a rotary fluidized bed
granul ator ENBFEBCC a¢t BFELY Dy ISBRRER  Eor PorHEPEAFLAAd e | ke.

Al t er nat izy elpfiarfa phatimrqeyt heal &y agtdeveehNoli@d efdintray1be sfrayed for
coating on while adding a spray solution 35 conprising a binder and the
like on the“@%Féxof an inactive carrier, and the like. Wile the
production gpparatus is not limted, for exanple, a centrifugation rolling
granulator and the like are Hreferably used for production by the latter

coating. The coat Risidrgerhe brgrerenteehe 130 Hitdas/ 8t U5 qp pdr &Puses

may be conbichedrémmapphyta pham reeeulyigahl yeaet idre Higgeedi anthi Beh¥p, St Eps.
When the core of ,an inactive carrier is not used, core granules are

obt ai ned 2By SPRETHS C B 1A 7 ekBf pfritr IsuEAnasIF &t GSe 2T8ucr ose, manni tol ,

cornstarch, geeysiaddidateal hobose and bherhhkenandiayphatmeeutical ly
active ingredient, a binder such as h%proneli se (HP%%%, hydr oxypr opyl
cel | ul ose, ABPRGTLBIIUISGEELS poF v&/itiY OTaPEBRbBI - fractBgble Hiaseddi ¢ F68, gun
arabi c, gel ahiBnt 58l Gludhdnt Peetdkd1yaBdaaddi 9. Whehernggessary, a

di si ntegrant such as carboxynet hyl cel [ ul ose sodi um cal ci um
carboxynethJPE%F?{ﬂRﬁ¥3POt less than pH 6.0 and not more than 7.5, more
25 preferably not less than pH 6.5 and less than 7.2) and release
of the pharmaceutically active ingredient in the stomach is
preferably well controlled. That is, examples of the
controlled release film in the present invention include a
general enteric film that dissolves at about pH 5.5, as well
30 as films having a more superior release delaying function or a
release-sustaining function of a pharmaceutically active
ingredient such as a film that dissolves at a higher pH region
and a pH-dependent manner, or a diffusion control coating

layer wherein the film itself is not dissolved but a

35 pharmaceutically active ingredient is released through the
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75 croscat boxynet hyl cel | ul ose sodi um (Ac-Di - Sol , manufactured by FMC
I nternational), polyvinylpyrrolidone, |ow substituted hydroxvpropyi
cellulose (L-HPC) and the like in a stirring granulator, a wet
extrusi on-granul ator, a fluid bed granulator and t like. The.,

af or enent i dAed d68ELAgOT MELABAPRERS af%“ﬁbi By WS Ijihﬁ&j AGF t05atithG - of

particles other thanc¢epe;granul &5nti0PBR release M 1khenRi@sEBI nbRVERALLON,
a basic inorganic salt Is preferably added to granul es, specifically, core

granul es cenprilsi-Agka phatimgeliavenl byt axtsw e iquptddiedtyesohaging a

stabilize the phar ticall i i i ent i.cul arl
phar Imalczzut igfflali%?raggi%\ggnlfa%gr e%?gﬁ%ﬁvﬁk%%lg’glrrgég gonnal | %arcltolr?ccg n%? %)pé)gre gt t6R% The

basi c iner %ﬂiﬁe&@ll;y icsvpref epabl yreontected Wifdrsa iphdrdeceutti adlsby aact i ve
ingredient, and pre erablx uniformy mxed with a pharmaceutical Ly active

i ngr edi ent .CBOERAMPRES Tof NEReCOBASP cm?%%r%%n‘ft}ée S&'te 9T ud Pasit@yers

I norgani ¢ sgld;$0f tﬁgggﬂnhageﬁéﬁyulqb%n@&@@ﬂwm.or 76@l EbHELf8- Gayer
sodi um car bonat'e,” sodi dm hydrogen” carbonate, potassium carbonate, potassium
hydr ogen carHednatogeriseawytnmagnebeunvcar podatkes nugnesianm daricigaceyvers
magnesi um oxi de, nagnesi um hydr oxi and the |ike), - unt of
the basic i Sﬁé‘rﬁtc%@él Pt BoBE ﬁgegﬁ?sc%f) r rparlil%fgé? yo%estuel}fnalcﬁe}qgggl%?di ng

to the kijnd Bfethankasic; prerganblysahé, eantretprtiexasmi e, about 0.3 -
about 200 wt 96, preferably about 1 - about 100 wt % nore preferahl dabout
10 5 about 50 wt % St PFEEEatabRyeabooR . 2Bhe %%meladiwg% GPRHEed 10

phar maceut i,Gal |y, a6Livesh gP%@E%?Ebﬁ9Q§§bws relead®r & @B daranul at es

conprising a pharmaceutically active ingredient) may he coated with a
pol yner sulistamdes dhegebdr rngaudet bypedinat eosoaph Hep lalyer dRfloressppl yi ng

t he bel ow nentiqned ntrolled rele ' h used as
core gr anulae%e.tﬁc'—l”oer P&&g‘ﬁ&ag,e' en Pﬁﬁgﬁé&%gﬁyfc%%%??’vg@tnrgﬁedi ent is
unst abl est anagidtsuchcas RRithardythe bike, capolnher ped@tacopatd rgeidayer
may he formed to shut off a 15 direct contact bet ween the(}@‘ore g{]fariultes_and
the control3idW ATALE TS IGHPAMTER i SIPraderabte 3o i mpldvivitg ke -2 te

stability ofodhe phanReeutealdoyaghkye h agsg'yfﬁ@pyﬁuﬁ@tmmmm ate
coating layer nmay be forrmed with a plurality of layers. The content of a
pol yner substairces isnadieadent rollvedngd pepease Phiheiatabvid Sellaband 100

wan rSTSTARY SO GEBTURN AOgILLt, TPTESLSLADLY ShnuadQ poabat B0
of a polameinsubsd alemiars kectonts dlypedmeelleasephthal ase pfigf-erabl yP-abbut
Poyer O et ed 1 PR et €9RhSELT5CH1 ] Nl | M ELIR 888 coating
acetate phthalate, carboxymethyl ethyl cellulose (CMEC,
manufactured by Freund Corporation), methyl methacrylate -
methacrylic acid copolymer (Eudragit L100 (methacrylic acid
25 copolymer L) or Eudragit S100 (methacrylic acid copolymer S),
manufactured by Evonik Roehm), methacrylic acid - ethyl
acrylate copolymer (Eudragit L100-55 (dried methacrylic acid
copolymer LD) or Eudragit L30D-55 (methacrylic acid copolymer
LD), manufactured by Evonik Roehm), methacrylic acid - methyl
30 acrylate - methyl methacrylate copolymer (Eudragit FS30D,
manufactured by Evonik Roehm), hydroxypropyl methylcellulose
acetate succinate (HPMCAS manufactured by Shin-Etsu Chemical
Co., Ltd.), polyvinyl acetate phthalate, shellac and the like,
preferably methyl methacrylate - methacrylic acid copolymer,

35 methacrylic acid - ethyl acrylate copolymer, methacrylic acid
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Exanpl es of the coating substance for an internedi ate coating | ayer include
a pol ynmer substance such as L-HPC, hydroxypropyl cellul ose, HPMC (e.g.,
TO 5 etc.), polyvinylpyrrolidone, polyvinyl alcohol, mnethylcellul ose, 30

hydr oxyet hyl net hyl cel | ul ose and e lik sucrose urifie r .

(pul verized FF&Weer agﬁéj’é{?}sﬂe ﬁoﬂl-e%EWeWFgga?r%{%ET,ég %#%Iﬁe]guggrg(? %?Jg(;hl%t]ée'
cornstar chrandet Bg1like, sWbleimase mppreprisielin addestwirthogaeabaoirdes
such as | actose, honey and sugar alcohol (5-mannitol, erythritol and the
like) and 8&reh&infre(paaferdelYike: Priefédsled are L-HPC, HPMC, D-mannitol,
and a mxture of pfBEse.p]BChRLEIARH Al GRALING LAYRL ERY BRDHAPAI ALELY
contain, besides ese, an exciprent (e.g., masking agent (titaniumoxid
etc.), ap adllyskat b€ agemti{ddty@nicumadxi demettalyd etcy)lptaddedetinner e
necessary, for the_5 production of reparatian. . . _Th mount .of the
i nt er medi af“@téé%ﬁ’ﬁﬁt?a?@PoiW%% Hp I‘?éﬁ‘% ‘bréﬁ'é'rcal‘—’\c;}daboﬁtt%éﬁoicpr)é’%f“fc%y
wei ght - a %tolg.,mgrparts by weight, preferably about 0.05 - about 1 part by
wei ght, per part by weight of the "granules conprising a 10

phar naceut i cal | yRasreverphyeedishey . ratio of THhe cHStNAGIYARCHRCpErTor med by
a conventi gnal th r_e ' d NRidodnd he

af orenent i @ﬁ%&%ﬁ?&%ﬁ%é?gt e ?égg{?#%gm%%%?%%{w%ﬁ%t ll s dil alt ed with

puri fi edowadeghaang 1tihe akciilke - antdydpraygdaas aobbduindr fia Bhis ¢88ep0a-i 8,

bi nder such as hydroxypropyl cellulese and the |like is Preferably sprayed
concur r ent IRFEIEEESHY ¥8" 2 XOthngn@ gt Ant 5 EHoviiHg Tont rol | ed rel ease of
a pharmaceutgjozal)l y active ingredient and conprised in the 20 preparation of

the present invention are desirably fine granul es having an enteric coating
| ayer and/or a dilff @sentéentrslycpaefagaPby skt afr disntidfed core

granul es, qr, {116, 0LaRY:6S WaGE ebn aaphar oRCEW | calbuaacidars inanedi ent s

di spersed i a contro - release matrix_ 25In the controlled rel'ease film
of the ppeserttiviendentriedienan eéhterbrtecoatnnge | aywprvsing ditf fisdsdn a@ent r ol

ti I be .appli ed. M th troll I ' f.ith
o asent | nETRTICaGy B FE5 IR SHBBPIECRbat T ngotEer A B TR R

control coatdgpdeayargd.n conbination. 30 (1) Fine granules having enteric
coating |layer on core granules In an enbodi nent of such fine granul es,

control | ed rel easdidli IGw%ics Sroried 6f PReaPBreRBntPONERY cBt € Bt A%, and
the filmis preferahly fife gnanubesnnayhpguancgnt §rise Laatingredient,

20 or by granulation using a pharmaceutically active ingredient

e

and excipient generally used for preparation making. For
example, it can be produced by the method described in JP-A-
63-301816.
The average particle size of the “core” may be about 40
25 to about 350 pum, preferably about 50 to about 250 pm, more
preferably 100 to 250 um, particularly preferably about 100 to
about 200 pum. The cores having the above-described average
particle size include particles all of which pass through a No.
48 (300 pm) sieve, about 5 w/w% or less of the entirety of
30 which remains on a No. 60 (250 um) sieve, and about 10 w/w% or
less of the entirety of which passes through a No. 270 (53 pm)
sieve. The specific volume of the “core” is 5 ml/g or less,
preferably 4 ml/g or less, more preferably 3 ml/g or less.
Examples of the inactive carrier to be used as the “core”

35 include (1) a spherical granule of crystalline cellulose and
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35 layer. The enteric coating layer in the present invention conprises a
coating substance (a pol ynmer substance) which dissolves/elutes in a
pH dependent manner to control release of a pharmaceutically active
i ngredient, and the substance forns an enteric coating |ayer. The
"pH dependent manner" 5 neans dissolution/elution in an environnent with a
ph of a given level or higher to release a pharmaceutically active
i ngredi ent ,la??ogg’r]t {9ned s8RQ¥€-a1 granuldhBaeMerd GieeabEntbs [taya00canmpri ses
a. polyner affording a casting fi I&}ahaw ng an%ﬁ['% or}%%hl.oR &L, break of about
100 - 10 akueryebpbline cellpbpiovE@rPNURGC5f Store Kinds (preferably 2 - 3
kinds) of RQLYRBLE:&AS, mtphggEf%Jbg)arach:ahﬁletlt‘aariafgoraesénei@flefd) émteric

Y

coati-ng | aver nay be sequentia coated to fol mqa mul ti - agjgr. ]; formtwo
or nore ki kd® eh produassatrainssatirss d 0dPRFEFLMNY & 5h3FSRgEs PFor exanpl e,

a pol yner; thatdi-550) @sinati aR9bn) €65 thancpbl Safrianie dapohynersizeator
di ssol ves at’ not less than ph 7.0 may be used, in ,conbifnati on- For exanpl e,
a pol ymer 5@t pui esotnads-eat ohbeined P4 KAASPH G D Bhd a pol yner t hat

di ssol ves at; HQLr| 8651 1N k141 0samspHee ivsedgianconbideaticobedtin JPati o 20
of 10,5 - 1:5. Furthernore, the ent er'i:c 1goati g’%cil ayer LN pr esent
i nventi on fayplc8aBabh,  wifer & REEE’EIHY PHOCHSEI oF 28 U as® pol Vet hyl ene

glycol, di buty) -sepaeat &y dpethybnphtihal atremel ti qeetilneiohri ¢6hyd citrate
and the like, stabilizer, and the 25 like. F th

r exanpl e, .when
pl asti ci werpiosesppdt RyPduqt sacs aﬁ&t%%ﬁﬁagfcﬁﬁrésﬁynlg gl'tfate is

increased, {heamRHRt of) tha Bnkesi cieaal,i ng)| ayercidecreasesporaher eby the
fine granules are downsized, thus realizing dﬁ Si zi goqﬁo‘{h the g\hogfo
prepar at i oreartHelansunt ©F A iBoafthg i Qisst SACECTIRET 6130 Fel e ¥

control is about 28,zeAhoutgr k001w ed Ps@fer,alklrysahblindactabeut 90 wt %
more preferably about 40 - about 80 W% relative tl—? thqﬁ;i ne gganul es with
a control | egryiadadact e rulgaer . SPREIR ThiBi o6 OF he pHxrifec 8t 2al |y acti ve

i ngr edi ent %i&ggés@%l bheiss ohtaimnedetiae. graruhes, stiowengozent nay Iled 35
rel ease of e pharmaceutically active, ingredi gﬁt i s _desirabl Ix_‘o not nore
than 10% i nprodycegs bexprias et BotReI R BIUFCEA°MatT Fo™ R o5H T, 2

sol ution, apdnot moperthansf%ed Rolphepar protibess hdamPadei n 8 hr as
expressed by the ‘dissolution ratio o? a pH 6.8 solution. 5The thus-obtained
fine granul éssiead mgralebntdoiMed rel ease fil mmy be coated with a

substance that becones.yi SE0US: ORpEERt st dWdduleaber crgaictlldasiepol yet hyl ene
oxi de (PEG for exanple, Polyox V\E

\BR303 (nol ecul ar wei ght 70 028% Pol yox
WBR Coaget antllwisisscahdr lagipf” 5006088) (1Pdt ok hsR? O‘Eraﬂjlq(e ¢l ar
wei ght 4000000)., _F%]%iggog\gg%(%\b - 80K -CARLES UE Al \WBi8RE12000000)1u1Beky 03 VER

205 (ol ecufaf” Wei ; _
( parts) and lactose (7 parts) (e.g., Nonpareil 105 (70-140)

(particle diameter: 100 to 200 um), manufactured by Freund

Corporation), (ii) a spherical granule having a size of 150 to

25 250 pm produced from crystalline cellulose (3 parts) and
lactose (7 parts) (e.g., Nonpareil NP-7:3, manufactured by

Freund Corporation), (iii) a spherical granule having a size

of 100 to 200 pm produced from crystalline cellulose (4.5
parts) and lactose (5.5 parts) (e.g., Nonpareil 105T (70-140)

30 (particle diameter: 100 to 200 pm), manufactured by Freund

Corporation), (iv) a spherical granule having a size of 150 to

250 pm produced from crystalline cellulose (5 parts) and
lactose (5 parts) (e.g., Nonpareil NP-5:5, manufactured by

Freund Corporation) and the like.

35 In order to produce a preparation retaining a suitable
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manuf act ured by Dow Chem cal ), hypronell ose (HPMC, Met| ose 90SH10000,

Meti ose 9031150000, Metl ose 90S1130000, manufactured by Shin-Etsu Chem cal
Co., Ltd. ), carboxynethvi cellulose 15 (CMC-Na, Sanl ose F-1000MO),

hydr oxypropyl . cellul ose (HPC, for exanple, HPC-H nmanufactured by N ppon
Soda Co., Ltd. ), hydroxvethyl cellulose (HEC), carboxyvinyl polyner

(Hi bi swako (R) 103, 104, 105, manufactured by Wako Pure Chem cal Industries,
Ltd.; car bomﬂ:@@@thnmnduﬂmxtmge@xbylmﬁdrsjdih)a;LlJ’Z{-)y,ckﬂh‘eoS‘an;ceSoﬁsﬁ um al gi nat e,
pectln and the 3 2 r | es ving di ion control
coating |ayéer or?%‘or% grsapﬁ']ﬁré‘s%a}ll'hgr l% grr}':ﬁui"ega]s o% ﬁgﬁigg??%ﬁ% rel ease
of a 25 pharlrm:(t@taebcahdiyn@m |p\tefe1agbbgdlaemphatrdecél necagrerubes having a

Iled rel th
phar macet | G SR P T pFEORES. RO TRERG 11 gPail &Y MBTHS

di f fusi on scomnt m@recoﬁtlmd@yerAcaﬁhdaﬁcaEngrmmehb cbmg rdb1ifidgsd@iutc @nt ol
coating | ayef p Jesent at ¢ ntrols rel ease

ntion.s, a 30| t
of a phar macel?tl ca Iy EERY er é‘ligd?%?ﬂt bz&p di ?IP @/e%o déh®4. diffusion
control coatamgstlaayénecmﬂt]a.ilmseaaddfeﬁbmtorwcenh}bmht fad mtf‘}or prafe paiyrer .
Exanpl es of e. di_.ffusion control fi e et hyl
acryl ate - maﬁ het APV & W% {r?%mﬁahc& |% ? tﬂﬁe ﬁg?hacr yl ate
chl ori de copol erEExé.Eyﬂssagjﬂ tIRS “éﬁmammllky:h:gethmw a:te&lumpﬁé‘ynfﬁtcluBS) and
Eudr agi t RL}éﬁ%m noE hao%ll r % nuf act d b Evoni k
Roehn) , y‘?‘ﬁepa ﬁ§7 e"co ‘9&2 Eﬂra D,

manuf act ur edsi ey 1E\zon| ,klﬂq&hf)‘) scethvo cgialﬂtllaie 51z'9éld75 heztuzk@n) P(e%fcﬁlr ably,

Chi ori do. CopBTyITar CANN ot Iy Tt ARET T TE 2 5t g1 AcryvatEcbpbl et can

be nentioned_ Thease tlhéfcntsnamochat usdd ifr rumef praseag: pﬂlv)emEﬁ_Snpan aI so be
used as a mx %rrecg; one_.or, .more :L ‘ﬁg t hereof . 20Two ﬁF of

di ffusi on cORtTor FIY TSRS 56 g SN tahap}aﬁjf‘i%]l gﬁaEB trot coatl ng
| ayer y15bQ3I&>dﬂJlCXt uf ecaystaalddinicabbelulbdde0 andntlacarsaliso phefasadias a

m Xxture wt drophili ore-form ng, substance MPMC, HPC, _carboxyvi nvl
pol yner, poliﬂé{ 85 gf?/gcﬂm 66667 Fak 1TSS #E L R i dICt Bngﬂﬁ)c #1% and

the like at m gifvephéﬁici:ﬂ crystallihe @antiekkedr r@iﬁﬁ%&lﬁhbﬁbémﬁ]hfse

present inve |on fllmco risin n.enteric c | ayer and a
di f f usi on COQAI[ ‘PolP? E I]:%?écro n O%Tlﬁaﬁ%[sl ofi® HHE 45 gfa ggﬁr es showi ng
controlled rel easmheﬁ @o:pélajnmeabl aaélqbtadhbﬁebﬁowa’tgm@daent may be coated
with a controlled re eas f|| 'CONE“ SI he a{éoremantl ned diffusion
control cdath i Faye l%% P%rec Bnl VRrCHte e 28t OPRHEN{S oned

(1) in conbiam:trimm, Exaimltﬁ& tRabeohennicinede (()) fand Oj’rmn\mtleéehﬂvﬁﬁlj eén
gr anul es co si,ng t he, 1? rmaceutically ac ve |?r}%£ @de are 25 coated
A F‘B

with an enté t(?r(}gaf?ﬁbl Yerait tHER H Fﬁm F ebEY Y

layer., (ii)harifharm u&]ﬁflmj[brﬂ@fo&tgband:da&slr@trﬁyéﬁlm dde @liahﬁ]a@@ptdxcal ly
active ingredient are coated with a diffusion,confrol ‘@olng g‘%er, and
Pedyf

then an ent eri®® EAPHNGS | Véng ARASTFFTYC £OPEHRP WY

25 control coating layer in combination on core granules and the
like, for example, core granules can be prepared by wet
granulation using a rotary fluidized bed granulator (SPIR-A-
FLOW (manufactured by Freund Corporation), MP-10 TOKU-2 type
(manufactured by POWREX Corporation), a centrifugation rolling

30 granulator (CF-mini, CF-360, manufactured by Freund
Corporation) or a rotary fluidized bed granulator (MP-10,
manufactured by POWREX Corporation) and the like.
Alternatively, a pharmaceutically active ingredient may be
sprayed for coating on while adding a spray solution

35 comprising a binder and the like on the core of an inactive
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30 conprising the pharmaceutically active ingredient are coated with a
m xture of a coating substance to control release of a pharmaceutically
active ingredient in a pl-1--dependent manner, which forns the

af orementioned enteric coating layer, and the aforenentioned diffusion
control fikartéenr ngngorhaetike- f 135 tAed PEPHSFERCRoRPP BT 2 Eoat T g Payer

and the lili?_%n(i)rted foFtIe_%g;;fé’?té”&eA@ﬁ/ﬁuﬁgy i%]rh%oqfl(iﬁu%n%@'éhgmggofi knand

(ii) may be ma i er as necessa The coating substance to
control rekeaseiak arpharefiecesivlvakded atin \werddvgrtadinemty ithealpHtdependent

manner, and the diffusion control filmform ng 5 pol r.of th

af or enent i 6REF1PEr i ) Ty S U f%ﬁﬂ%%ex@gjoggmﬁgﬁpégﬁoﬁﬁ%i %%Ir?crir? Ghe

m Xi ng rati;0afatheell Xhyr Be Ofomb £08d | 119 Sitist angmarmacentichliel easevef a
pharmaceutically active ingredient in a pH dependent manner and the .

di ff usi on. icemedoknti im topnbhgepol yHEn el coge. ofoaR, LhdrelPrefFabFy 10
1:5 - 10:1,, still r.e e 1 -9 ]I?%E} QW LLne

granul es cont rn(()jltl 1e‘lggfjé ?é?éaégggg%)%%r%%e%%%ﬁ yq;gc}?l\/egu%#gggd{agnt after a
gi ven | ag tdxmEpianswebkabbe iabsbaacessuchsas mimgiiiteEgr amrngtdrche | i ke may

be I's coated before coati t he afqorenentj.oned diffuysion contral .coating
| ayer so aSs Porlnrg G?ﬁﬂg‘%?aﬁ?gl Eg%rib]é?v%ré 3 He %rg}aeceélr%r?ﬁll%g’ and t he

control |,gd J&li€ase ik cher 8xBipher Susmeds ablersudistane e Huch ,as
croscarmnel | ose sodi um (Ac-Di - Sol, manufactured by FMC I nternational

car nel | ose hyalrsiyiproprdCsesl u20srante bley Le el BYP Tt FAU- WakUH ﬁ)l,COhO)l’r
id I [ ti itireHPC,
crospovidone ‘%Jfégﬁi’ﬂ.%’é%lgﬁggﬁs%g ' &\%gx??r%fgé_‘:g’xéﬁ%ﬁ, el adrosed idrreH

manuf act ur éd' em cal and the like may be primarily
appl i ed ontia #ehe azar edgriagyl esecenpecssagra, phad haceird il yBugdt iage

ingredient, and ethyl acrylate - nethyl nethacrylate - 25

trimet hyl arfifdii< Yﬁﬁ@ﬁﬁ&éf’ﬁfia?8d&ﬁﬁ“m?% C%%%o‘??/]‘rgr%?x%futghryalgﬁetl%oosre’

EUdragiH5Rknxﬂﬁﬁﬁﬂ%&%ﬂk&%ybﬁeE!meEeRQ@bﬂim et hyl - set hacam Bt ureat ol

acryl ate copol ynmer (Eudragit NE3OD, manufactured by Evonik Ro,eth‘?,dc
ont r ol

et hyl cel Jul'd¥e Tt eé 1oRe ) al BR&YBANY APATRPXLUPRS of O THT US|
filmobtai r};g\gqrg;ysiyp%% Xicad ¥ bca §F¥ﬁ§>@?hghﬁctﬂér§il§é’rm ng substiance HPIVC,

HPC, car box pol'ymer, pol yet hyl ene gl ycol 6000, |actose, nmannitol,
organi ¢ acigkrand ather,| iskevedt extgineénnrgripouilstpref er&biid deord egranulator
secondarily. : Such coeatin ub n ry.c i-ng _may be
an 35 enteri®td pt&}%/r'?\%ket'haﬁﬁ?elaggg%%grééb%éér%acgcg%{fr((:%ls‘fegcngct icéé1 %?Ltr?é)rg i ent
in a pHgependenicdamielcsuch@s thypreiel kesethathahat ec¢ HP- GSniHR S0,
manuf act ured by Shin-Etsu Chemical Co., Ltd-), cellul ose acetate phthal ate,
car boxymet hid0%thyl cellul ose (CMEC, manufactured by Freund Corporation),

nethyl 5 met hacrﬁﬁatﬁ - JRINAGT MivendGhbd, capebymer i nEugsagt tsday)is
(et hacrylic aci copoﬁ ynmer L) or Eudragit S100 (nethacrylic acid copolymner
5), manuf acoteerdyl Fvotidd Reelmpnudeshacpeciéiaeldy. ephyl Iaerylat e

o e (Goradilind WER AR JRYGPGH W 3RLECA2RLY MBS ds)doOf

25 stabilize the pharmaceutically active ingredient (particularly,
a pharmaceutically active ingredient unstable to acid) in a
preparation. The basic inorganic salt is preferably contacted
with a pharmaceutically active ingredient, and preferably
uniformly mixed with a pharmaceutically active ingredient.

30 Examples of the “basic inorganic salt” include basic
inorganic salts of sodium, potassium, magnesium and/or calcium
(e.g., sodium carbonate, sodium hydrogen carbonate, potassium
carbonate, potassium hydrogen carbonate, heavy magnesium

carbonate, magnesium carbonate, magnesium oxide, magnesium

35 hydroxide and the like).
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10 (methacryiic acid. copolymer LD), manufactured by Evoni k Roehn),

nmet hacrylic acid - nmethyl acrylate - nethyl nethacryl ate copol yner
(Eudragit FS300, manufactured by Evoni k Roehm), hydroxypropyi

met hyl cel | ul ose acetate succi hate (HPMCAS manufact ured by. Shin-Etsu

Chemi cal Co., Lt&h%, aBepryyidylths asiardgverdcacél tshel PacUshd the 1ike.
The anopunt - in usedy f r€l eantroknBypdEfEusi on
cont rol isagggl g%ﬁ‘;g%%o%%ééljgﬂg%%% ZOO%I%rteo?éC?%Eﬁ?ﬁgb%ut. 2 - about
100% nor eipoefenabl yahbpuend, - fabortange, redlcatti We 3t o eheucor80graiul es.
20 [ 0040] The coatjng may _contaln, where necessar i chzer
such as poW@Fﬁﬁ‘EE@ GIPQ}EJBI : ai%k&?%f%d;b“gccﬁt &1 & ﬁ%l%r)éﬁtlﬁagétgg? 10
triaceti pegpblicesbyltsi thote graréhenly ko steabi latzert @odwthe bifkeheThe
t hus-obtai ned fine granul es showi ng controlled rel ease of a

phar maceut pbalrinpcaetivellvigretient IRECbeeHoat ed with a substance that
becones vi Gg4g on contact with water, such as pol yethyl ene oxide (PEO for
exanpl e, Pol'yox "WBR303 ( nol ecul ar wei ght 7000000), Pol yox WSR Coagul ant
(ol ecul ar wei ghto5806086)1] e Pok yoxn YBR 89 1c @@ (imirsrc | ahawsiagiktit4006000) ,

Pol yox WBR N- 60K (.ol ecul ar . wei ght 2000000) ,. Pol yox R .20 ul_ar

wei ght 600663V emahfs fﬁ?éb 1839&33\/ TR alyth h%// rool%qrossglbﬁ(sg%k}%% k}gti ose
90SH100Q9, et ase 190SHIB0A L Mabh 058y 90530 KX o e A tiuee ¢ hiay bShiow-Et su
Chem cal Co., Ltd.), carboxynethyl cellul ose 35 (CMC-Na, Sanl ose F-10QO0MJ),

hydr oxypr opyintéernkd 6saterbEsdf seleasanpt 8- HEGE IraRULESt BREAPEy “RFPpon
Soda Co., Ltd.), hydr hyl I RS ( HEQH Wiapgltpekymer

(Hi bi evvakola(SR)c)fgf, %%Sgéx%B %(gﬁu%%ct ured by V\1§tth<%r ur e Ca:hen”itcal Imgdust_ri es,
Ltd.; carbcpalis43,impedfiacturied unptebddr tohprcisl skichogan PPdodndmtalegilidee,
pectin and the like, and the resulting fine .granul S
control | ed %Il@&seémﬁiﬁggﬁr Sharasy E@@%ﬁ] mWe%etﬁérr{g?%:%%’mnqi%z}:% ?il) fine
G anul es;shayviRg teriekiaet! Bet@athnghkbayere ogrant Begramill ese ansht(1R)l fdche

granul es having a diffusion control coating Layer on the cqre granul.es are
fine granules Svdd g o O CRoLE Rirﬁggrélfjlgoﬁ?¥o’rm%ﬁo‘fjer?%a f aﬁ%ﬁvﬁtyh

different ref qane ondiL0Rs Al 1hecRhoemagHLicaht y aridven noredient, a
| ayer conprising e? pharmaceutically is active ingredient my be forned

bet ween t heiroontreslilegd cola¢dsg flalyas. nAR babbdrmedt woth theohina i ayd

cont ol | od FBRBEceTAIE PROFIRGSCH R graRct L ubtal ned by comt Ry Fire
gr anul eszes hayi digs e anitinolilsedipoelredse ~-ohbauphad freeett | patfyr2@lnctbaer 35
ingredient due to the controlled release fi|lmw a phar utigcall
active i ngrediaitt aft “ren Wwiteh ptrﬁéeﬁlgié(n@ PPBnéE co ??%ﬁ@ Yeledse film
[0042] the granules coated with an intermediate coating layer. The
content of a polymer substance in the controlled release film
is preferably about 50 - about 100 wt$% of the particles coated

25 with an intermediate coating layer.

Examples of the coating substance for an intermediate
coating layer include a polymer substance such as L-HPC,
hydroxypropyl cellulose, HPMC (e.g., TC-5 etc.),
polyvinylpyrrolidone, polyvinyl alcohol, methylcellulose,

30 hydroxyethylmethylcellulose and the like, sucrose [purified
sucrose (pulverized (powder sugar), non-pulverized) etc.],
starch sugar such as cornstarch and the like, which are
appropriately added with saccharides such as lactose, honey
and sugar alcohol (D-mannitol, erythritol and the like) and

35 the like, and the like. Preferred are L-HPC, HPMC, D-mannitol,
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(3) Fine granules with pharmaceutically active ingredient 25 dispersed in
rel ease control matrix Anot her form of the fine granul es show ng
controlled rel ease of a pharmaceutically active ingredient includes fine
granules with a pharnmaceutically active ingredient dispersed in a rel ease
control maffix2 BhERUEBNPE of Nede r elTdgs d PticABICdd a§PaROfBENE ah? BRr phaddduced by

uni form y diapershnges, PRBLAREEUNICAIAY, Atdae 1ROISM;gALAN (way such as
hydr ogenat ed” cast or 0|V, ydrogenat ed rapeseed on, stearic acid, Stearyi
al cohol , amdsikhegl bgentor tataydwophwabdeidtye .Oar rarerarguictiasis cpebygkyceri n

fatty acid ester .and the like. The rel ea 5 control matrix is a

Conmas: 11 o CHEPAER S5 HHE nbRLarT a1 Y ST aTiaTeT GRCBREAY  uRPFoF ey

di spersed ipRoduedibhebrandpryberee Neeessary, an excipient such as |actose,
manni tol, cornstarch, crystalline cellulose and. the |i ke, generally used

for fornulation &hepreparht PEnshe nbyt enel sier S tioget REET5 LRI PR t he
phar maceut Leah iy gLl 8nle?9i§g' hbut Ry éé‘ﬁgé@é Sy FHIPLeT 'a%%htPg‘?@uceS
vi scose gel. "upon contact w wat er, such as paivox et hyl eneoxi de,
crossl i nki partyppeyaeeybht, aprdf pohlyheralfain sivako ( Rob@3, 1104rt10y,

car bopol ), HP HPC, chitosan and, the |] may be di spersed.in the rel ease
control L0VRAERYy PEGetnBroh DR HEHHAT b edty Ty Her FETERIFaiiert  and. an
exci pi enb. pharmacef@h cRI €panati 8, i dgr@ihac known per se such as spray
drying, spray chilling, nelt granulation and the |ike can be enpl oyed. 3

5The t hus- obt ai né8ef FRaC§RanBRRSPS o FRYFeshtNold ePvenéasaadf mgthod.
phar maceut ig¢al b&aﬁgﬁbveihngfﬁgéfﬁhm d?eeu?&ﬂ,t %w#ﬁagﬁ%&wﬁ%&e t hat
Wt as polyet

beconmes vi scous upon Cont act wat er, suc yl ene oxi de (PEQ
for exanpl entPoinpoxaWBR303t{nul tzudarcampgient7 0OGN0utcomidh WBRiEdagul ant
(ol ecul ar 20 wei ght .5000000), Pol vox WER 301 (/,mwl ecul a | ght 4000000),
ol yox VBR'AEN Ao BEuParoher Bt SSOBO0GS ol o5 VR 20BN RoP St of

wei ght 600@Q0HermendhagkunedrbyypPevphesd LRl )osdyidreld asee( HBMC, Meti ose
90SH10000, Meti ose_9051-150000, Metl ose 90SH30000, manufactured by
Shi n- Et su ER&FeEaPlycspraysd| eansuredrbbkymet hyl cel | ul ose (CMC-Na, Sahl ose
F- 1000MO) , @b@ﬁgéypropyl cel lul ose (HPC, for exanple, HPC-H, manufactured

by N ppon Soda , , hydroxyet hyl cellul ose (NEC) carboxyvinyl polyner
(Ni bi swako (R)103hel@4nelosannhaaf acowred byntiiakilRurelEre® odl a ndustri es,

Ltd.; carbogpal 943 0 ufactured. b odrich chi tosan, .sodium al gi nate,
pectin and’t aé—”mnaﬂ‘?él%éﬁnﬂﬁeaS tafne 5?%%6%‘% a%%‘? ey He" &snegtha%

control lzed prejpaase ibhnefgeasupessent invedheor antd aldcid-aralegsed i ne
granul es may have the aforenentioned various release control filns, a
rel ease coftPOU RSt PRXY1BAJ2EhBRFRKEC| RORBHEY nsdYon. and/or a diffusion

control coating layer on the aforementioned core granules, or
fine granules wherein a pharmaceutically active ingredient is
dispersed in a controlled release matrix.

25 In the controlled release film of the present invention,
an enteric coating layer or a diffusion control coating layer
may be applied. Moreover, the controlled release film of the
present invention may comprise an enteric coating layer and a
diffusion control coating layer in combination.

30 (1) Fine granules having enteric coating layer on core
granules

In an embodiment of such fine granules, controlled
release film is formed on the aforementioned core granule, and
the film is preferably fine granules having an enteric coating

35 layer. The enteric coating layer in the present invention
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[ 0043] By formng an overcoat with a coating |ayer conprising a
polymer affording a casting filmhaving an elongation at break of about
100% - about 700% after obtaining the aforenentioned 5 enteric fine

granul es, 'fine granules' show ng suppressed breakage during tabletting can
be obt ai ned. Preferably, the coating |ayer conprising the polyner is
the outernost |aver. [0044] On the other hand, when the

af orement i osefbri(sbs &i eagianulesthave np entlgmec edattiange)aybicon core
granul es” wherein the enterjc coati.ng | r ¢ Lises Ly ording a
casting fil %W}ivﬁ&/ﬁﬁugﬁa%nﬁéta} & S?g%rl}%%/ﬂ( %%gggu?gl%%t&%albg%%e%%% are
used, "fineogramtLesacshontay zcsuppr bssediibneakage the isugstabtetting can
be obtai ned _even wi thout  formtion_of an ercoat . W t (o i ng. | ayer
conpri si ng 5P} ﬁ?erenﬁﬁfb?d?%lé‘gcég%'?ﬁg 1&|Y’16m ﬁgvﬁl%engﬁ%gl Ig%ﬂé%gon at break
of about 40QeanahOsc100%af4ertiaht ahnimgertthiecantetieifh e phr aiubes. 20For

exanpl e, when the af Qrenenti.one ol yner affording a cast, L hayi ng an
el ongati on StVER 4K <of oﬁbgh‘?h?fb OPrS%‘Sﬁ?e ﬁé&naimsnagglé%l%slol e,%cfe%&lﬁ?xt ure of
the pol yner i agekotdinsr, anteeheiqoliyeepvany be used. Exanpl es of ot her
enteric polyner include aqueous enteric pol yner base | ose
pht hal ate, cellul’d%e® gﬁfé?ec%aﬁctlﬁ’z?l if’lt!f,ar h‘f/%'a/p&fﬁrsoSy o%é[[?%yl%?efp)rlgﬁgggi
acetate sucehgei®y MEkhaevyhycadcildneapobyner Hricak eXamphw, 1BOdragi t
L300-55 (trade name; manufactured. by Evoni k Roehm), Kollicoat MAE30OP

(trade nafre2Pranut & ur ed by BASF), POLYQUI D PA30 30 (trade naneg;
manuf act ured by Saswvehenieal ot ndust kyhdantbidferkbke] 2 €d baxgset h§l et hyl

ol d copol yABH e prkr epapias Sundtanckdegt e BACKHEN Al BAFRRECC Y v
the effect ebatheyiBayresent bengegtéonaMilyh ceatedi to ffomen gr amlitéslayehout
the polyner overcoat is the use of 0 r_,aff.ordin C j ilm
hayi ng an eff8ngatT o At bF'8ak ]61‘1“%08% ﬂ%ngh%tbo st‘?BBgmﬁh Sftefleg% fle:ri c
olative fortne aar e oranul 65 combelai no. o phar meeul | 2l At Lye
i nlgr edi ent . than_pHd?' QiraélfjeFaBE ﬁ 'a%eﬁ?ts%?f‘ffﬁ%t %I’jﬁgﬁ yt&%ﬁlgtfent eric
pol yners i s 7a0Mnxedod Al notodb ireitiaer vl Fer acdatdpie vaery -
met hyl net hacryl ate copol r and a nethacrylic acid. - ethyl . .acr e
copol yor . di550ves At aBrES ntHhd T &t DovF 3 NG WEERaGHSY | e
net hyl acryl.at got n@idhamebhavtylmeie beopekyntt @ndinheimetaac ylatdoaci d
-ethyl acryl qfti i():og)ol ylrreEr is 50 - 100:50 - 0O, preferably. 85 - 100:15 - O,
in a wei gt °tratf¥o? - -2

Furthermore, the enteric coating layer in the present

invention may contain, where necessary, plasticizer such as
polyethylene glycol, dibutyl sebacate, diethyl phthalate,
triacetine, triethyl citrate and the like, stabilizer, and the

25 like. For example, when the plasticizer is triethyl citrate
and the amount of triethyl citrate is increased, the amount of
the enteric coating layer decreases, whereby the fine granules
are downsized, thus realizing downsizing of the whole
preparation. The amount of the coating substance used for

30 release control is about 20 - about 100 wt%, preferably about
30 - about 90 wt%, more preferably about 40 - about 80 wt%,
relative to the fine granuLes with a controlled release film
layer. The elution of the pharmaceutically active ingredient
from the thus-obtained fine granules showing controlled

35 release of the pharmaceutically active ingredient is desirably
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The enteric coating |ayer may contain a plasticizer. As h5 the plasticizer,
triethyl citrate, polyethylene glycol, diethyl. phthalate, triacetine,

gl ycerol, glycerol fatty acid ester, sesane oil, castor oil and the like
can be nentloned with preference given to trlethyl citrate. The content of
the plasti 8P2efOoFf thenehferit 4iltmamyrsrEsses shotihe1disapbution wt %
preferably t poyt r I utkob bout wt %
of the melé%?ggfoghe %o yn%%§b Y%P%%ﬁ%gﬁglt13%%%¥t$ﬁg gntéPlg ?n%ag
granul es maptf desherhéorada I:rma8 img 256 dxayersseonpryi shegdaswaletisol ubl e

sugar al cohal .émagni to}a ? é/j Ilke) irrespective of with or without an
overcoat with'8 2bafiRg Payer® %%?qm ng a pol yner affording a casting film
havi ng an el ongathentBtisbsgekiedd aboid grmlesam%naoa%o%@al§§ah

wat er - sol ubl e sugar al cohol. is added, (lI) since mannitol 30 is used as a

prepar at i ORC&A8AFEI GelBtRRY RPaprateR Wridh eslosapmicsi tyaki PRCPIAS granul es
can be enhgnced,sapd Chh}aepagulat }NQEe?f Li,Bg Q%agfl%ggtggfe}?é’ BQ?HSW(?EO

[0046] In an attenpt to achieve a fastef rise o concentration
after dosihgr eaainpée ePélmmembsemcﬂmcﬂlar susaitn@d0bhétapendiLigakl y

effective centra for a |l ti. r adm ni str o] requency,
an effecti @’gﬂt ?839 ﬁrtl (If‘?ll%cu]g??gl"l’ . 5‘?% g)%g)éd ?Pﬁéﬁ?x %tsg ggﬁeffects
caused by theletseaefwéhgnhbl oogoconcemntdiatd:omsy e cokal hﬁbl@bﬁua&egé%heg S
solid preparatl on of the present invention may contain two or nore Kkinds

(pref er abl y090008) kj ﬁaéy%fwﬁi nel yr é{mﬂ%ﬂ\ﬂﬁ hedighite P@R00PeF ease rates of
the phar”aﬁgHEE8@£L¥eécﬁ%vﬁbWr@%éﬁ& é%hellose ﬁ ﬁCS'ﬁgt?BsEhe fine

granules in the present invention Is about 0 pmor below, preferably
about 400 @ﬁSHﬁOB@DO\AMQ‘elgse 2B 0 AQD, meammt%aBBOIOA‘DEI mapnébetabky

i th di 11 ePonE s P ahss TATRECSh B oparali ot COHTFOPIIG PeF BASELBrci & o

phar macest |(cabkyaacsaugos@greﬂ®mc5f,r qmciﬂd@;gcro@wl e21cenbsauqusty @brin a
pul se-1i ke manner can al so be designed. The fi ne(ﬁgranul es wth d|fferent

rel ease raf&8mBfea Bﬁ%r%d@%@?%%@?%%t@%éﬂ%% it CRay &bAtaim the same
phar maceut ihgalk-byyachi,yecLngh i entur®f, a LI AR AN RACAELr (Hibiswako

(R)103, 104, 105, manufactured by Wako Pure Chemical

Industries, Ltd.; carbopol943, manufactured by Goodrich),
20 chitosan, sodium alginate, pectin and the like.
[0038]
(2) Fine granules having diffusion control coating layer on
core granules
The fine granules showing controlled release of a
25 pharmaceutically active ingredient are fine granules having a
controlled release film on the core granules comprising the
pharmaceutically active ingredient. As the film, fine granules
having a diffusion control coating layer can be mentioned. The
diffusion control coating layer in the present invention is a
30 layer that controls release of a pharmaceutically active
ingredient by diffusion. Such a diffusion control coating
layer contains a diffusion control film-forming polymer.
Examples of the diffusion control film-forming polymer include
ethyl acrylate - methyl methacrylate - trimethylammoniomethyl
35 methacrylate chloride copolymer (Eudragit RS
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20 conprising other pharmaceutically active ingredient may be produced.
[0048] That is, the present invention provide an orally- disintegrating
solid preparation conprising a conbi nation of 25 (fl fine granul es show ng

control |l ed rel.eas har tjve I i ch have a
coating | ay&ft 88ﬁg}<yimﬁﬁgacr ﬂl c?arc i ga???ﬁg ggﬁm ﬁgvi ng an
el ongati on ahlhbgakymﬁeab@@iyléﬁb cdﬁﬁ&ﬂm&@ﬂ&bandw@nﬁbctumedob&nﬂheslkjth

di fferent reI ease rate of a pharnmaceuti cal I 30 acti ve i n%r edi ent fromthat
of the fin&oghanul BELBYL(Agthapoubyte - ethyEy Ay, &YBfEparation of
the present Eha\fsg&kONEB? fﬁénﬁf%@&fed a8y Al i %%lhm €gkahiNgc3olindse
preparation conprising fine granul es "A show ng cont rolled rel ease of a
35 phar macenti cakl yigeti v%refr&gtrﬂdl}entetm @I¢rwé@éea coathny haykeacrylate

ffordi I h b k
of Bbout | T08F Eb0N1P00% HRACES) TENE G AU es B W dCFPaRt PElease

rate of a mrhwca@thaakwaa@tLvethpgr@@&pmté r@pdmemfcamheen ne granul es
of (1). Wiile 5 this preparation ie explained in detail as one enbodi nent,
the prepar &eNEAONEE - nothes g d el Yhigetntrol filprdormindgPahyless ACar e

fine granulgs %%\Muegdcget 5%&@%@' §856n07o:a bl naGeId igrldy ract i ve

i ngredi ent an aving a coating layer conprising a polyner affording a
castingibil m YO Raei ng anrel bhydsi of @t fhrekkn ofordbout TI0M-Lfoabdag 700% as
ment i oned ab Pref era af orenent | one oat4 HeS 2t he

out er nost é(f“ €of fllnntg é%fﬁgglﬁn ViheR: es(f?aedl%gg cagg;lél %%{ ayer
conprising nfimtx%r a$0buah@tabgar rat cohohnd neanmidlodo and ddeel laske) miartualeso
be formed. 15 [0050] One enbodi nent of fine arsl_wesBlnthe

af or ement i SHER prepRPRLiL oA BPr?ﬁgo’ﬁ?‘ég%nW ARANES cﬁﬂ%s' d¥n in the

fol 10w ng. arpoxyvilh8 BYELAGS, pﬁBﬁ.ﬂ/Q{:ﬁ‘ size gfydde daoe arardes B in the
present invention is about 500 Ka or Yow pr e¥er ably about 20 400 pm or
bel ow (es5gmaradutl, 1@@"gpmlc abodt aSGOtbﬁ?n lpk‘éf@? ab| 9L EbuWtatifd pm - about
400 pm, in order Lo RLEYERY OGN QL POYIR Vi LAKE S AU NGy AREIRIS LK T o

of the orally- dISI ntegra I'Ng So preparation e present 1nvention,

[ 0051] be aTife_lphafometstmgabhyeatéi:ye togt ek ehayézn dndhea giiaﬁﬁlisza'SDrB is
cont ai ned, for exanpl e, \%é}) ortl on.of 1 - Qﬂgefar by vvel
pref er abl y Pntrsg ﬁa%atténﬁy Pght™ HeFPLRRt W  ght ﬁérapél ﬁﬁ’ wei ght of

the fine gramies, %ontrolledT%leB%rfB@eatpﬁ@khyc@@ﬁidf@lly@rcﬁdl@t in fine
granules A and fine granules B in the gr eparation of the present
20 ingredient may be coated with a controlled release film
comprising the aforementioned diffusion control coating layer
and the enteric coating layer of the aforementioned (1) in
combination. Examples thereof include (i) a form wherein core
granules comprising the pharmaceutically active ingredient are
25 coated with an enteric coating layer, and then a diffusion
control coating layer, (ii) a form wherein core granules
comprising the pharmaceutically active ingredient are coated
with a diffusion control coating layer, and then an enteric
coating layer, and (iii) a form wherein core granules
30 comprising the pharmaceutically active ingredient are coated
with a mixture of a coating substance to control release of a
pharmaceutically active ingredient in a pH-dependent manner,
which forms the aforementioned enteric coating layer, and the

aforementioned diffusion control film-forming polymer to form

35 a diffusion control coating layer and the like.
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invention may be the sane. In this case, the weight ratio of the
pharmaceutically active ingredient is 1:10 - 10:1. [0052] When
t he pharnaceutically active ingredient is unstable 36 to acid, such as PPI

and the like, a basic iporganic salt_i referably added.to stabilize the
ohar mceut | al Ty 05 FOBERRG SOVERE P e AR SR ot P RS OF 10 pBaY
basi ¢ | nor ganife remakt minek udgythose sddddsri 0 frhBecghandbesubstdhee apgunt
of the basic. inorganic salt to be used is 5 appropriately determni ned
accordi ng Conthelkiradcaret Aé basharnaerHarial lsalact iged lingrefdenégxanpke, 0.3
- 200 w.t % .pr - w 9 r - y. 1. t %, . DSt

pr ef er abl yqug dia%%ka%l ‘)5% m?fellﬂgﬂ vae/i?ld P@E %hcglﬁlggrl@cecl?htgﬁy ?9 %\g{t Fé%ml%

i ngredi ent pdl@0s31of the aTheehémei giedhulesi )Bmay eonpriifeemd ycateed bl or

wi t hout a pharnuaceutically active ingredient. The core.is simlar to the
i nactive c&Ffite? PRRFEER Wgr%l“@g‘%ﬂlwt&%?g ﬁ?@ PhETEBEeOF s? coat ed

with a phaseeuli eabkyaasti v togf £s end1and tde d idermkd uFBY-2he ycoat ed
by a. method known is per se for the purpose of masking of taste and odor,

enteric preépéify éngzadiannednrel phséepreBainplennsr el doat dAgfagénn here
i ncl ude an S erj y e, ch, as -hypronel.l o l.at e,
cel | ul ose é%gl'tﬂgtgg Eﬁ?ﬁaﬁggggghyﬁ%ﬁ%ﬁﬁs}/%’% hyllt@léﬁl’u;g%éfjee g%g{%g%g%l?/
succi nate, 1Inet kaddyllj csatidl nopel ynefefdlory exanpl €: IEadragit 030055 (trade
nane, ' mangf %§ wr ed by Evoni k Roehm), Rai ncoat MAE: 30UP (trade nane;

manuf act ur d §9 BASE), PO'..ZUHD SA30 (trade nane; manufactured by Sanyo

Chemi cal . | ndust iry) pap¢ibberihkelranBtdacisii o@Ed ro MRikYscagryl ate -
met hyl met hacryl ate copol ymer (e.g., EudracJit FS30) and the |ike),

car boxymet BYRrEeRgPtéeRL LY oset 1Ehel pae @it L9k & '9isipst didged-Lrel ease

subst ance e o . +e Agragl t. _NE3OD
(trade narr%)%,%lll%% }%S%PE%F¥%1§%OS‘§§1?a%%”%%%Sg@%uagﬁg%ﬂ[oeég':e:gggx%?#n%c\{e'é%am)
and t heibi keptaddbtlierki keatwayetrhsoh idtengol yarerd didFysdiast icongerd such as

triethyl citrate, polyethylene glycol, acetylation ncal yberi de
triacetine”° %%Pgr PLSV Taf "f‘ﬁetgi ﬁ%lfma‘?'na‘g% ﬁ?q@"‘.ntmlayery S¥E°CaliP8l so be
used as a mrbkktupeaatilepeand gBEeckhbesl ihereofsapecifi.c exampkespot, fane
granul esin the _present invention include a formwherein an enteric coating

layer is f&MPedaBhct RBPEHRBCHr ARG €3S cCORPIFIIMRYL tIRe pinstinvic ddG-EdlSplact i ve
i ngredi ent ,The 8RLEEHC pGORMANG Y8k iBnEh e 9L3RRheSsB 1A 1LhELP (@eeRbs,
invention contains one of nore Kkinds of
20 manufactured by Gotoku Yakuhin), crospovidone (ISP Inc), low-
substituted hydroxypropyl cellulose (L-HPC, manufactured by
Shin-Etsu Chemical Co., Ltd.) and the like may be primarily
applied onto the core granules comprising a pharmaceutically
active ingredient, and ethyl acrylate - methyl methacrylate -
25 trimethylammoniomethyl methacrylate chloride copolymer
(Eudragit RS or Eudragit RL, manufactured by Evonik Roehm),
methyl methacrylate - ethyl acrylate copolymer (Eudragit NE30D,
manufactured by Evonik Roehm), ethylcellulose and the like
alone or in a mixture, or a diffusion control film obtained by
30 mixing with a hydrophilic pore-forming substance HPMC, HPC,
carboxyvinyl polymer, polyethylene glycol 6000, lactose,
mannitol, organic acid and the like at a given ratio is
preferably coated secondarily.

Such coating substance for secondary coating may be an

35 enteric polymer that releases a pharmaceutically active
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5 aqueous enteric polynmer bases selected from hypronel | ose phthal at e,

cel l ul ose acetate phthal ate, hydroxypropvl nethylcellul ose acetate

succi nate, met hacryl ic acid copolyner, nethacrylic acid - nethyl acrylate -
nmet hyl net hacr copol yner . car y t hyl. c shel | ac.

i VAS the eﬁnggélEB‘éu‘ﬁg 1 Bye deri)em?elon)éﬁeq;garng%le S% °8 ﬁ&b?éfﬁ éﬁgr of a
met hacryl i ghaekdateethAytsacrybaa@, cmmlﬁerrﬁmr(eei @y SﬂilicrhrLEgsu caemaé; and a

met hacrylic acid - nmethyl_acrylate - nethyl nethacr e Co ne
Budr agr%/ FS30D) Ltg- pr eF%Ha‘B]r‘ége Rt éﬁly@%%eng ?’P %Hi ﬁ@?&icr ylic

acid is - 'E%tl%goégrl({%ﬂf:é -nABL Yk IR Dagy yﬂ'r@lﬁlcp@%?ﬂf%ﬁ:l@ﬂg tReéthyl

nmet hacryl dc aci acryl ate copol yrier is O 10015, preferably 70
- 85:30 5 in'éthaurglwéeghtmeaha@ryllc aCldl'r@qun@egﬁr a(rEﬁﬂldéf@gBtaLéOBr ef erably

h-d dent t lLed rel | s [
p-dependent contfollel velease [ ne oani s, sonn sina'a abacrmceutlca
pol yner 5Uﬁ%ﬁ@”@@pbﬂ9ﬁeﬂl§$Q|M@ﬁuﬁ&cfm&ed€ﬁ¥§EﬁﬁﬂlH]RdeH&.Q medhactymmce

than ph 7.5. The controlled rel ease fllmIS generally forég{s(% on the core
granul es viegign-i REBYredraY £3EBat PGl YBer (F GF€Re pol yner

substance [ diie,29e08LEal Ledo mf;r@@smléfnm Ltt M) p-sabout 70 wt %

pr eferably a out abou nore preferably about 20 - about 60
wt % relat i (wethackiydécgrandl espodared wD'r)h tnlaeurfﬁt?érlrr@dl bive Egoat kngoehjer .

By controllin tr&&glol/ gﬁﬁg?gﬁb}g{éﬁ?fe cont ent tnbeq:l{ scl%%ty gl%)éeof t he

phar maceut 4l such fine gr an

control | ed o@dﬂ)@lyﬂ}%ra (EesubyitCcEB3DB, rmaleufaa@mma/d et eased K Rarehii)ne
granul es A, he _enteric coating |layer of fine gr anu@g%J can contain
t

a pol yner é\)/l%loé‘ﬁ{@éoph’ét mgrR¥LFGLsugeneratt At HutcHEE 5.0 and

not nore t*ﬂ%fhu(f'ac@u‘%ed%yash%ur:%suftﬁémgéélpttt@ B 1,131 "or d1aRpiidly el eased
than fine granules A he enteric coati ng | ayer is preferably

for med usi rgcdrtagpeche letiter Sbeﬂ;éﬁyn@ﬁdb’a@% BhEe a sust ai ned-rel ease
substrate and. whgre peeesgey..a BLastsi sk andinedd kel naeaiation

S5Preferred as an aqueous en base are net acry I C acl nmet hyl
acryl ate - deidndl nst hﬁcfrﬁdsatoel mpmlrxorierls metshachylyi @bacitd 1- —etafppluta@Opizat e

copol ymer, hydro pr op met hyl cel | ul acetate su te and B

car boxymet RAe & @%OHI Foge: 26FHE iaﬁérl%oﬁ%a?r‘ﬁ e’fa}s]e‘r %?OLFT e granul es
B in the prgsent dowentiian iRy teohhal Bodesystahned: rel ease. substrate. The
sust ai ned-rel ease substrate is preferably a nethyl nethacrylate - ethyl.

acryl at eocolgdlyter or ethyl cellul ose. The anobunt of the aforenentioned

e Rl UL By B ot Ut By gk ot
wei ght of tdeclagitequs venttigrlietepollyned , bdsbutyl sebacate, diethyl
phthalate, triacetine, triethyl citrate and the like, a
stabilizer and the like. The thus-obtained fine granules
25 showing controlled release of a pharmaceutically active
ingredient may be coated with a substance that becomes viscous
on contact with water, such as polyethylene oxide (PEO, for
example, Polyox WSR303 (molecular weight 7000000), Polyox WSR
Coagulant (molecular weight 5000000), Polyox WSR 301
30 (molecular weight 4000000), Polyox WSR N-60K (molecular weight
2000000), Polyox WSR 205 (molecular weight 600000) ;
manufactured by Dow Chemical), hypromellose (HPMC, Metlose
90SH10000, Metlose 90SH50000, Metlose 90SH30000, manufactured
by Shin-Etsu Chemical Co., Ltd.), carboxymethyl cellulose

35 (CMC-Na, Sanlose F-1000MC), hydroxypropyl cellulose (HPC, for
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(0054] The fine granules B can also be produced by a known 20 granul ation
method, as in the case of fine granules A The "granul ati on net hod"
i ncl udes, for exanple, rotary dranul ation nethod (e.g., centrifugal rolling

granul ation, etc.), uj di zed-bed dranul ati.on (e..g, tar | ui di zed bed
granul ati oﬁf‘a]F‘PE?di %Eé‘%r éﬁ%ﬁ‘é{“i‘%ﬁﬁreec{jgoﬁ fNIl?tplor r P%&azgggf a%E atfon and the
l'ike. Am)nﬁy@ﬁcbﬁfzéth?l eterrerbis fird)di zedhedviangnubal yasrmeHhodswaks e

preferred i s rotar | ui di zed- bed granul ati on net hod. , Concrete
exanpl e of (Rhé03yolBfy §PanunarM A HBtatbd®Y MFdudeseaChehealusi ng " CF
appar at us” cLure y.F JH&%? r i ecbbke; ncrete
exanpl es ogg‘gﬁggégégérgt% Ui{:’j?ze -@d%’rg%rj aﬂ[a%'o%r@r%g‘t ttﬁ'l)(lij}d'(';'bibglcIlﬁl(ci;g' nmet hods
uﬁllengl\/;spl BAiELEMY, Souditin pleikiarenufadtior echdhy-hPovriése, Cengothei on,
"New Marunerizer” manufactured by Fuji_Paudal Co. td. nd _the_Like. The
met hod for r?ﬁf‘lif/?ﬂg ﬁ@en‘?%?%lrﬂee%d??%éoesdﬁe%l&ﬁ? %nggloéglegdrle%egcsz%or% ance
with the kigpdngfiegranul ator, and may be, for exanple, any one of a top
spray nmethod, a bottom spray nethod, a tangential spray nethod, and the
:vlbke. Armn]gO@t‘lﬁér s, a tangential spray nethod is preferred. [0055]

re specificall or., ex | he, \pr t4 h - caatl -
met hod) descri beﬁhie]%1 SESAQEB%@%ﬁi&gen% @y) aﬁ%éfﬁg%%&%%og@ ivgg@aéggrgglc
conpr :j_sung coayshal lagercehl abosegamuulactase (@)t I imeplyaemudest heallhg active
ingredient (e._g., a pharmaceutically. active ingredient_ unstabl 0 i.d
and, }A/rlered&réég@%QPy,cogthii EOPhbPgani¥esal? b bc?orﬁferqraémll%%r Sgénﬁ %Sn)
;9);]0' plhent , g@sa}[f@tl%lrsl- ﬁalvﬁl.?betﬁél Mﬂ&ggﬁé\dkirﬁws Ic%)ﬂe:orm;rcalgicamdleaseomﬂmsi ng
t he pharmaceutica active ingredient are obtained. , t he basic
i ngr gﬁnl c salth dbifﬁééle}’ltl GBAFeant Candl 15eRk 9 i leift ,p}}arﬁ?&%ﬁﬁéi&gd above
and the |ikeare ysedeqhAQp61l, 1 Whib £i § 116y GO e IR LRI 1
phar maceut | caql y acglg\?e i ngfeai e?]?/,ersi ncﬂi)a ]é. i(:lg%ti n%h | ayer colm:?ri ?I ng a
pEar maceua{ |acaj|:d|vye acirediengr mg'yehe tammednveoleer| e eabitiialyl 20 refl cplse
phar maceut i c active ingredient, .the r.e -m i.n s
phar maceut if;'ilnl_ a‘(g:‘fli W?ﬁg‘?%?ﬁ'e the st The ceorp%tﬁrgl%gﬁleieercg Py*tas™d @
uni formy sphemiacalita®apogskbkeveoiagréeishniézecaarited iamiofoldeat i ng
anount. The proportion of the coating |ayer_to the core can be 25 s In%ct ed

fromthe rdiRJEase MNP IESHERSI ToNCt BEARRLEDI W FHH YT dperdSf g

phar maceut i gal | % ACtLG 1hRgredi-ent 18Rd £ DEa 9L a9l £ S ZenAedtie0arposi tion
and is, for” exanple, generally about 50 - about 400 farts by wel_gtht per LQU
1 a

parts byowsighitvefindredieng. due to the controlled release film with

pharmaceutically active ingredient and then with the

aforementioned controlled release film.
[0042]
(3) Fine granules with pharmaceutically active ingredient

25 dispersed in release control matrix

Another form of the fine granules showing controlled

release of a pharmaceutically active ingredient includes fine
granules with a pharmaceutically active ingredient dispersed
in a release control matrix. Such controlled release fine

30 granules can be produced by uniformly dispersing a
pharmaceutically active ingredient in wax such as hydrogenated
castor oil, hydrogenated rapeseed oil, stearic acid, stearyl
alcohol and the like, or a hydrophobicity carrier such as
polyglycerin fatty acid ester and the like. The release

35 control matrix is a composition wherein a pharmaceutically
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30The coating |ayer may be forned by a plurality of coating layers. A

conbi nation of various coating |ayers, such as a coating |layer free of a
pharmaceutically active ingredient, coating |ayer for base, enteric coating
| ayer and the.like, constituting the plural i,ng_| av

appropri at §F§l§% SRR R 1S lpor“ﬁ r dgggt%?:%tgedognt %egég}:g?{]f%?d’exarrpl e,
a mxture ghethenatoseaen! i oneskhardraceuidicals Yaatbisee magnédoent and

wat er - sol ubl e polynmer is used. The nmixture may be a_solution or

di sper si onCORRPEATEAN BBY Prebakrl Uiy Rt e or-han l&ﬂ‘&ap%ngr%&e‘ﬁ?e@uch
as et hanol and b, | LKEon 05 3oflad i@ dEr 6y e dispe¥lbhiecbiBner

concentration o e water-s ynmer 1n the mxture varies dependi ng
on the psopathi bheophs hreapdar hexkly iadive dcdnes iiemdgr.edFenthedmere hea
additive, it is geperally. about, 0.1 - about 50 wt %_ prefera bo 5 -
o about | 189857 EBhePFUCHET AL B 699 BrndinRy Forbachs Tehy atelPthch
phar maceut hgabbyyaaibveyl 88e6di @) droddleirogne; wBpereldryadct actdi ntain the
viscosity of the mixture to prevent decreased workability 057

[

. [0
When the coatiyrgrl Ajébievapei 685105 pltidd it4P of°ATBp8s,) it Ililg["lgongéﬁtr ation
of the pharcmeggghcghdﬁ%gggﬁ;g%@?i@@tdigb@@s@a i3y e JTB 108 sehapdedol

successi vely or gradua ing the content of the water-sol uble

pol yner 1or mbheivi sogsthyrgrvade af plamatants arl by asdatiengnggecassicvang
using 20 m xtures whi%h are different in the proportions of the

phar maceut fCaf*&¢Pi-78 i ngredi ent and the other additives in the m xtures.
In this case, coabirngrapyrbeipefformechasigpvn Ped Wee saniprissispgatyhe

wat er - sol ubl e pol ymer in an_anount out of the range OCI: bOli':jr 0.1 to_ about
50% by wei §HVings FeRgYash2blenar i Aglt afer a3t an it KEhsae 621 to
about 50% hy. welght of the water-soluble polynmer. Further, the coating

| ayer conpri gl ng a plurality of layers may conprise inert filmlayers
formed by a. knoWhenthhedobbathat fheeigernules mhaeniero cantgloddiedeach | ayer

conprising the pharmaceutical actiyv I i : 1M +Qly nore
ki nds of pﬁfﬁﬁgg&t‘)ggﬁl pé F‘\a}ge}lﬁlé?gﬁggn%ggm%‘?%hﬁg(#ree?lnecnotmmglq]b e g%e used,
the core may e aCceabedanwicthtrachbatahas evdfceas hupharaaceutt cdlthactates,

i ngredi ent together or separately. The coatgd core is drjed aW%n
passed thr &SsPevdetiglebearriaccoFECgr ?lﬁl%x?f‘é\@/f‘?vg G rticle
si ze. The shape ofithgccone 9030Ube) UsHal | ¥x CRER esPanEEari®0 tive aner and
thus a nearly spherical conposition can be obtained. As the sieve, for

exani ne,20a WNG.9TBO 5090008y PednaxsiERe3ean (Belegetrr ik e @ Wdhul e i s

0Dt al ned by 6)58 IO LR RAG EELE 0L EDnD8808 B8 HIMed erNars S grpund
(molecular weight 600000); manufactured by Dow Chemical),
hypromellose (HPMC, Metlose 90SH10000, Metlose 90SH50000,
Metlose 90SH30000, manufactured by Shin-Etsu Chemical Co.,

25 Ltd.), carboxymethyl cellulose (CMC-Na, Sanlose F-1000MC),
hydroxypropyl cellulose (HPC, for example, HPC-H, manufactured
by Nippon Soda Co., Ltd.), hydroxyethyl cellulose (HEC),
carboxyvinyl polymer (Hibiswako (R)103, 104, 105, manufactured
by Wako Pure Chemical Industries, Ltd.; carbopol943,

30 manufactured by Goodrich), chitosan, sodium alginate, pectin
and the like and the obtained fine granules may be used as
controlled release fine granules.

The controlled release fine granules may have the

aforementioned various release control films, a release

35 control matrix and the like in combination.
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The aforenentioned fine granule is produced by coating a core granule with
an enteric coating layer for the purpose of 10 protecting the
pharmaceutical active ingredient or inparting enteric dissolution, in
accordance 5? t he sane manner as the aforenentioned granul ati on net hod.

| f necessar[@b he fine granule may be further coated with a water-sol uble
sugar al cohol (ppefesabl g n@nnbtetdoatWhent e eateed tiinth layeat epmpibs sobubl e

sugar al cohol, the strength of an orally- disintegrating tablet conprdging
the fine gPAANTES PEIPRATEFCE. CASTINg Hian diAEMc “CoStPAGEr a§Er 2EoRBFF Res,

for exampl gr a,eaEblpaLT 0N,y 95, ¢ ey RUULOUS: MEIIIG ROHEEE FB@8Rent NBned
sust ai ned-rel ease base, the plasticizer and the |IiKe as 20 described above,

and i s pseketabliy dihayeramavéng ufirte ckrrsslasf” ahoming0 sterabeaed7o w,
preferably. about 30 .to.about, 50 p.m and coati : whol e surface of a
CONposi t | oHrESl#ﬁ??sfiHﬁl’Pﬂegﬁlﬂg?ﬁgjc%%tCia}:rélcbeac(%]?nc\%eltnl%%lgr edi ent _ Therefore,

when the particl erdirapebey, ofhé heosoimppsidyean denanaliner theheoweight is
percent of 25 the enteric coating layer in the whole fine granules is

hi gher. | nthReoritremgpanifBSHf the present invention, the enteric coating

| ayer is at{%%tM?TO to about 7096 by wei ght, preferably about 50 to about 70%
by wei ght of thé whole fine granules. The enteric coating | ayer nmay be
conposedoof a pl GnatheyoBDeofhdagersh¢m. the RLqxer@ertdyperes) ™ (An étampl e of a

coating nethod co ises coating a conposiil i ric . coatin

| ayer gomﬂrﬂgeggﬁﬁgtlﬂgl 83%%??0%??%5#%5%@%\;\4%%0?%0% g Cayer ’
conpri sing wthl’e:r%tihﬁltlh@i bﬁaléeicfaad%’gh?% W e %blﬂdihfi&résﬁ & qatliying i ay;er f
conprisin ol yet ene col , . 059 The out er nost er o

fi gg gr anglagéoéd@%{fl &l §6g5>é(n805%%16 WYH“%\ VTP TEE 2 S%Fﬁﬁﬁ%ioﬁgya

pol ymer af f.oydiing o3 caghbibng fbbm havi Rge@N ef oNgad+ohials DRk ielg about 100
- about 700% as in the case of fine granules A The outernost |ayer can be
5 coat edswistipraeseadi hgehiypere donprisiaglat pbry e d7F srdidigiesl €&@$ing film

hayi ng an el.ongati on_at  _break_of a - . about 9 thod simlar
to that for" Qcﬁlg)uécf %ro é:%rr%rtl? Pgnég %Pnggg%%%%f)e‘gl%? %0%%%%%%%%%% id

prepar at i oo rd.sinablepplohetrhefpoesény &nwvestion Tam Beprodused in
accordance with a conventi onal t hod. i he phar ical field.. .

Such net hoddlaAUGE, altoprieﬁgt Sgégoﬁtn&) od gﬁ?‘éﬂﬂ‘g@%r% 8 bq%etr?dirﬁdlgt he
af orement i qngd S8 igr @&%gegrgghmglse 15 fine granules, or 2 - 3 kinds of
fine granul es such as the aforenentioned fine granules A and fine granul es

B and the |ike) dinf ehempagdi vheestheapdonshanhioned Predard fuidsied by
O aPes L TR A0S B2 TRt s goUBY, sebbancip e, 1
necessary fadduwelddsy idr yiskegl alone, a mixture of the polymer and other
enteric polymer may be used.
Examples of other enteric polymer include agueous enteric
25 polymer bases such as hypromellose phthalate, cellulose
acetate phthalate, hydroxypropyl methylcellulose acetate
succinate, methacrylic acid copolymer [for example, Eudragit
1L.30D-55 (trade name; manufactured by Evonik Roehm), Kollicoat
MAE30DP (trade name; manufactured by BASF), POLYQUID PA30
30 (trade name; manufactured by Sanyo Chemical Industry) and the
like], carboxymethyl ethyl cellulose, shellac and the like,
and the like. Particularly, a methacrylic acid copolymer is
preferable.

A preferable embodiment to achieve the effect of the

35 present invention with enteric fine granules without the
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The "bl endi ng procedure” can be carried out by any of the conventional

bl endi ng techni ques such as adm xi ng, kneadi ng, granul ating, etc. The above
"bl endi ng procedure is carried out, for instance, by using an apparatus
such as Vertical 25 G anul ator,.GV10 fact Pow. Lon),
Uni ver sal Rﬁ«LeLXB‘SF f’ﬁ%ﬁﬁ?%l&th? e%lh%yu%éatrggfn%r gjr?%%%s%g&%ﬁé %Eg%%bzed
bed coat er thAR- haandgFbn 381 (ngatd @ctan eskdnk Rawagou€ornpor at ebojt Voshape
m xer, tunbli ng m xer, and the like. A production methog gy Wib tabletting
i s pref er abPy tPRe©30CHREhBBA BERE r 1 HERE i ! FPIARCFF1054 CAnd” £he P KE* They
may al so b y_dgyi fgs af &1 . did Wirhg cothe grabhodsi s pref erably
Th et hou Cotertbed Th IRy P8 fohsha il A e el aRd the i ke That is,
it is effecbinpeisdngnhapberhacenessably amtiidid ingydsdfeorte or after

tablettina and drying_.thereafter. .. en .the solj.d,pr at | LS a
tablet, for exan%l Bffgfﬁﬁﬁéiﬁge“%%%%”ﬁ%ntbeﬁ/\g e Qtl)lyrept‘ﬁ%%ﬁﬁ ﬁgP%% %hgrggégur e
of about @cAymeabout 3 horbenBolpref esabd y mahducrylic abodt -2meéonyTn? and

usi ng a single punch tabl eting nachi ne (manufactured by Kl KUSU SEI SAKUSHO
LTD.), rot&oFyiabeti REThHENIABNE G ER t GRRAULBYPKIFAISE MSEFSANYSHE LTD. )
and the like.:; _ he .05 ¥ B9, yfqp@rperfor med by any nethod generally
used for dlré%lr?g preg;t:)1 rIagicg S, sugﬂﬁgs vacuum drying, fluidized bed drying
and t he 1bi ke, A prefisrthécaddkinyeraol beobl dmledenmhehriine gerafdutes, for
exanpl e, wat er - sol ubl ugar_a ogol crystalline cellulo r..10 L-HPC can
be used. TI"H?% Yal Iaf-rgﬁgi%ﬁt eg?“gl_'ﬁ% IE%W%& J?%te? r%?l?oglﬁ’r% or Sagjrdglthje

adm ni str atjc@macaylbe peeducednby &uoryhete adsbaigymnd iE xdng a0i:der, Oan
acidulent, an effervescent agent, an artificial sweetener, a flavor, a

| ubri cant, PEE6reRant Soa-st b LPzings agént, "al xcipient, a 15
disintecrant, angpthenkbkec 80d:ihgN SPPrEss! Ol dinG [ iWixii.e. As
Alternatively, a dispersion of the phal naoeutical active ingredient in

wat er can bédeplpdeed iicazgrnokdicehyl, cPTrahel deedl poidketone drive®wi th a

| yophilizer,.or .a.. circulation _dryer, .and t- t %ai ;

nol ded tabldéte hé’dTl%lt 8rlr?1tc'e\i\/afcgrl¥§8 ﬁﬁ?é éggg?ﬂgf’co %?&&?roela%sa a su%&?i

al cohol whightgrequidsesel ess,t hapt30 olflofinwaties Idke diasdbautrienrt wirteti,n

about 30 mnutes '"when | g of the sugar al iOhOL is added to water and then
strongly sh&Kdh PICiEF68 L0136 sECoRYSCENEF yCE R TRt es. 25Exanpl es of the

"wat er - sol ubl e sugar gehe! ori RekudeaBBNRLEOL, i 80FIk tOkte Bl tAI0d ,18yer
hydr ogenat ed starch hydrolysate, xylitol, reduced pal atinose, erythritol,

and t he 20i Kies aRrafterlabl @bexdnpleatel Phefewabey-abPubl @ sVl conti®

i ncl ude manni t ol lital rythri The yat eg r sol ubl e sugary,

al cohol rraincb]‘lee éjrn% xetrltﬁbgyo%%?)\}\lg ér m%l%gh i ngswof” t‘%em at an QZ’SCpr opri aet e
rati o. Erytgulynedr issldenventtieonal | y produced by fernentation of glucose as
a starting @Ieﬁi al with yeast or the like. In the present invention,
erythritol A g a particle size of 50 mesh or less is used. The

erythritol $5 commer cirgld AvainkablanthikkanyChertsal st&an,a Léshtimsc. ).

25 layer comprising a water-soluble sugar alcohol (mannitol and

the like), irrespective of with or without an overcoat with a

coating layer comprising a polymer affording a casting film

having an elongation at break of about 100 - about 700%. When

such water-soluble sugar alcohol is added, (I) since mannitol
30 is used as a preparation additive other than fine granules,

affinity with fine granules can be enhanced, and (II)

coagulation of fine granules can be prevented.

[0046]

In an attempt to achieve a faster rise of blood

35 concentration after dosing, earlier efficacy expression,
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The amount of the "water-soluble sugar alcohol” is usually, about 3 to
about 50 parts by weight, preferably about 5 to about 30 parts by wei ght
based on 100 parts by weight of a total preparation, The

"crystalline cellulose" may be tai arti - i i f
a-cel | ul osgu?g?f%%daﬁ?/rap%éﬁf Jl‘%agt%gﬁ&%‘qfh%&y%r 5@#2#{1?%59%%??%?%2%“9‘2?@0

i ncl udes ntemesr ystatdd nedicid 144 086 orSfeciduet.cgxanpl esfettihe trystmehine
cel lul ose include Ceolus KG 801, Ceol us KG 802, Avi % | gH 101s évliaceJChPH | a
102, Avi celibh 303Mahyidete PO XA AN RE 548 & ??F P| Fagsea Oy the
cel | ul osei o} S0l and. ike. R Lhed-Hsssateakhedn

hi gh-corrpa%?%?gb;v?ggl}ggr)]c u%i ng ﬁge%ﬂulsd?ﬁGtglg‘ifogﬁd geol us KG§802. EIJ'hese
cryst al | § neotétll pkesesanbyn bef used rteswit onviension mBveCRNAdsINAYObeT used
i n conbination, These, 15 crystalline I.l ul ags re C Lal y.ayail abl e
(Asahi  KasBPEgokpBRa: fBrForaty 2 1E F Ayled Y ey PEFELE el Bl

i ncor por at gd fFirarant appust sef rabesitof I @houtaztparid ybycweight |
preferably about 5 to about. 40 parts by weight, nost preferably about 5
20" to abodhdzedpaPfs by weight into 100 parts by weight of a total
preparati og 047 As the "l ow substituted hydroxypropyl cellul ose",

LH 11, LH 5.) IAI—ZZ, LHB1, LH 31, LH 32, LH 33 and the |like can be _
ment i oned. TheseThewssabsoft tbhedt hyelraserprlesy |irc dlheulbgeeentapnysnpaon 1s

obt ai ned as,  co reciall vaj | abl e odycts [ manufactured b hi n- Et su

Chemi cal C&POULt OF Hm Xrabeil‘ﬁ ’ I%Wgé?ﬁ)%'% @&%?@&o@ppgp}é?%‘éﬁ Gr %éé can
be added iBpaRrepor hon 8ho@Posiio Lum, aheite b ipasteuly 108 ght - pbehier abl y
about 3 - about 40 parts by weight, nost preferably, 30 about 3 - about. 20

parts by wéi0§htun) perUamy paird Lhynaks st ofhé TRoPE2prépar 4t Fon.

The L- APC hayiragean HEC-g5QuUPa €08t et A pDe b rord bt %101 nG @ele9s%ctf0 be
used as an additive other than fine granules is added in a proportion of
gener al liy abpharhaceabdarlby pafrise 35ndpyedictithtLras dfidaItpral&st | - about
40 parts by i.ght r refe _ t - ixght
per 100 parcto\é\ﬁﬁ%u\%lsgﬁt 85f EPhé éﬁg%% %?]g%ar?%r%rll%%?%s% %%o?%retaﬁe%ig@dg
suf fi ci ent Tiesifiheggathanepr epeht yifhetdet oralexavitatemd Sy fi ci ent
preparation_strength. 5Exanples of .the binder include hydroxypropyi

cel | ul ose, Hkllﬁi\VE‘lac@W§Félllli>’gchéV?uFB%Jé‘?gb‘?%EeIP@f i % ad”l?%ﬂechs%meo

pol yvi nyl pyyi-hi-dene i caumyanabi Gepomdesdi @et At N, a pibdidddan,orandidrie i ke.
Two or nore kinds of these binders nmay be used as a m xture at an

appr opr i2at eqratiic inghekhery sharmpreuEecesly v oStV s siEef &t M%bidfder, a
solid pr ep%r agtoiug‘%dhavi ng a higher strength and retaining an excell ent
orally rapi di y disintegrating property can be obtained. The crystalline
cel l ul ose 0488 obt ai ned by partial depolynerization of a--cellul ose

foll owed by purificati,on. ﬁE;he "crés;&al.l ine ls cellul sea't'n alrsaolli ncl udes a.
cel lul ose referréddodz mrer BEFYELAI PR EerT uPbRE-YSpEti 11t ekanpl es of

the disintegrating solid preparation comprising a combination of

25 (1) fine granules showing controlled release of a
pharmaceutically active ingredient, which have a coating layer
comprising a polymer affording a casting film having an
elongation at break of about 100 - about 700% and (2) fine
granules with different release rate of a pharmaceutically

30 active ingredient from that of the fine granules of (1).

[0049]

For example, the preparation of the present invention is,
for example, an orally-disintegrating solid preparation
comprising (1) fine granules A showing controlled release of a

35 pharmaceutically active ingredient, which have a coating layer
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crystalline cellulose include Ceolus KG 801, Ceolus KG 802, Avicel PH 101,
Avi cel PH 102, Avicel PH 301, Avicel PH 302, Avicel EC A591NF (crystalline
cel l ul ose/ carnel | ose sodium, SO Avicel RC-591 (crystalline

cel l ul ose/ carnel |l ose sodi nd | i ke. Pref.err IS -cal Led

i gh- conpat TBr B erggt A b AT At PRt kAT 284 ceot us ke
802. Theseegbyghalbhnet cletéalk osesaipmyt b usedbalend006r ahdo (8 fibne ki nds
may be used in conbination, These crystalline cellul oses a

25,
conmer ci al PyaavarFaBl Bl AsEhi Txed &r5aatidd®) °f A P érEé§8u2F031%8|id

prepar ation not,.CORRLLat Bg: fEAsn gnanul &S tHh& iy sfrahhiiee el I uh oseghs1dised
in an anmount of for exanple about 1 to about 50 parts by weight, preferably
of abouts2thdsaboapazdtpant &s byxmed ghed Frurdeierl lpreet engbeybaBaBen, t ehabout

so 20 parts _by weight based _ ap. 100 rts hy weight of the total
prepar at i oﬁ’@é%ﬁﬁ%?% of The glcrf%ﬁ(g%helrnec QUde citric acid (anhydrous

citric acid), tarharfenachdantibds ca acisl fmint tdrarilks. sBoatpbesoat rbheed
ef fervescent agent include sodi um 35 bicarbonate and .t he

i ke ,
Exanpl es oﬁeﬂﬁésérPﬁfPCPBFr%ﬁ%%¥%%@ﬁl}YuﬂQREW%é%EH%?Pﬁ@tsSﬂéuhﬁvépﬁo?assium
al yoyrT hi Zidatie, oaSPAEL AMEno SUST Al 0580 BRSHIL A SLe Vs ihgaumai r_and

the Iike. vor “may be synthetic or natural, and exanples 5 thereof
i ncl ude 1b efmeninkern: elbhgetionangerrernthiblabatl avifert poand /RE) | R,

Exanpl es of the lubricant inglude nesium : u a cid
ester, pol JEHyLEN 8ﬁ9¥8r,q%%.é%réﬁi'ar%@eaéi8%%ﬁ35?%89F§k§58§§%% 18¥ef
pol yet hyl eng ghycelutesmusedlagethef: 4tnd ubrdroands 7a stiabhedselirdd, a
preparation in which degradation with tine oﬁpﬁ?pharnaceutic I Ly active

i ngredi ent GO8td0pregEEdCERAT bl BBt i VR THP I T FIISEHy1 ene gl yco

is used in @praeunt 20k tAE exaapl e23bouULo GO lrdnabout 10 parts by weight,
preferably about 0,1 to about 5 parts by is weight based on 100 parts by

wei ght of tW&0dt al preparation. Exanpl es of the colorant: include

edi bl e dyes such as %%BngQEhgmbgbfag?h%gggﬁgggéggﬁb%ﬂmgggk%%%gngﬂgaeﬁo: 2;

an edi bl e | ake dye,” ferrirc oxide an | es e stabilizing
agent incl ydepareadion 20 shbstarcenitn inventase af ahbasi dnplidendeduiowdall. y
active ingredient, and an acidic,sEbstance Ln_the_case of %g a&%dic

£ Bt the

phar maceut i cal | y &6t PYETPAGr BAFERELC S12¢ Ok B oIt HE Sk
i ncl ude | act,088, WHiLRNSUGAT 4 sDABANI E0b (R-DerBindf olpr&ts-dnl stdickft, corn

starch, crystalline cellulose, Iight anhydrous silicic acid, titanium oxide
and t he i k&0 pm or below (e.g., about 100 pum - about 500 pm, preferably
about 100 um - about 400 pm), in order to prevent rough or
powdery texture during administration of the orally-
disintegrating solid preparation of the present invention.
[0051]

25 The pharmaceutically active ingredient in fine granules B
is contained, for example, in a proportion of 1 - 50 parts by
weight, preferably 2 - 20 parts by weight, per the weight of
100 parts by weight of the fine granules B.

The pharmaceutically active ingredient in fine granules A

30 and fine granules B in the preparation of the present
invention may be the same. In this case, the weight ratio of
the pharmaceutically active ingredient is 1:10 - 10:1.

[0052]
When the pharmaceutically active ingredient is unstable

35 to acid, such as PPI and the like, a basic inorganic salt is
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Exanpl es of the disintegrant include so-called super disintegrants such as
crospovi dene [manufactured by ISP Inc. (USA), or BAST (Gernmany)),
croscarnel | ose sodi um (FMCHA. sahi 30 Kasei Corporation) and carnell ose

cal cium (GOTOKU CHEM CAL COVPANY LTD.); hydrox ﬁro | ce %glose. 12- HPC,
car boxynet hyefstareh abdidumq MEESItare éﬁ@npéé¥ ?ﬁgﬁgf?ﬁ A corn

starch, an i ke.. I OVj ' et rghm
gnépf%éésgg@dﬁrﬁ‘%gpﬁr}ﬁ{gra‘%l%Q Edonsids pf efier ablyi disedrghwa cor

nore Kinds o s may be used as 35 a mixture at an
appropri at eafatimclude those Eienidregspovifdore grapubesafy crosslinked pol yner
referred to as 1-ethenyl-2-pyrrolidinone h Ly Lpcludi pok yvi nyl
polypyrrolidone¥WﬁVPEW¥HHﬂC%¥Q¥ﬁ@f¥§?ﬁyﬁpgggggggng§gth%ﬁn%%l?ﬁ%ﬁs,éand
usual |y, 5 t Bep£5985P9YE Denes haniing:a amlcecubhar tweitght kohd1p600he00asrcnore is

used. Specific exanples of conmercially availabhle cr ovidone_inpcl ud
crossl i nkednpevidbresa Kol 130N A & Tt a urgd%by %ﬁ%ﬂ%éer%%%f%bfy

Pol ypi asdope_XlLg P&t%?lﬁéﬁ@%e@ef%lf) N 10 slomeiuf agburegrbye 8ol SP20 ne.
(USA)), polyvinylpyrrolidone, PV2P, I--vinyl--2H pyrrolidinone honopolyners
and the |ike.wt3, relhese Wb silm egramasayey e Lysegtarenéndsedi@tor nore
ki nds of t?@g&gﬁy be used in conbination. For exanple, crspovidbne nmay be
used al one in conbination with other 15 disintegrants. The
disintgg&ant i s usedfine anranoled Bfmdyorceanslee aalboue @itht orabothord a
parts by wei

ght, preferably about 1 no abouyt 1 arts by weigh furt
preferablyP§66W9CSuFbC%%%%taqtt¥ﬁt%9QﬁF4%§ t 8Q§e8053 %aosﬁa%%%rb€£wg$%ht
of a total ;20-preparatiolr that fik¥ejerablas A heprepasani.on of the
present invention does not contain an acid neutralizinglagentngk?061]
t

Starting materi alhpoees sianecyrehul ¥ mypPe mafchedaatl Y25 kg

tenperaturg, or My, be,feaf tablett JEMMEIAIULE, BOoawer Khban room
tenperaturghggggg?X55§?ga€o%tfg%cﬁ %ﬁjﬁﬁzfpresent spé@?ficgtion, the "room
t enper atur @err ebefsrt ohtheuteoperat unas king hef rigorhameerce ocaisl, e ENILRG 1iCs

performed in general tablet,production i.ch i.s _generall - about
30 25C. pro%e?ﬁ@ QSIFHSg?éﬁaaaf? %F%ﬁ'r%gag'é%gng%i%38n¥?%ggggn%$?%%s
fine granulesepretenabl ¥ynhayiBguancaver age @ramt esicze sofchakbeut 500 pm or

havi ng- -an Feverage 1grRnh 6 abe S oot ko SO0 iR G gRIRRE |
hydroxypropyl methylcellulose acetate succinate, methacrylic

20 acid copolymer [for example, Eudragit L30D-55 (trade name;
manufactured by Evonik Roehm), Kollicoat MAE30DP (trade name;
manufactured by BASF), POLYQUID PA30 (trade name; manufactured
by Sanyo Chemical Industry) and the like], methacrylic acid -
methyl acrylate - methyl methacrylate copolymer (e.g.,

25 FEudragit FS30D and the like), carboxymethyl ethyl cellulose,
shellac and the like; sustained-release substance such as
methacrylate copolymer [for example, Eudragit NE30D (trade
name), Eudragit RL30D (trade name), Eudragit RS30D (trade
name) and the like] and the like; water-soluble polymer;

30 plasticizers such as triethyl citrate, polyethylene glycol,
acetylation monoglyceride, triacetine, castor oil and the like,
and the like.

These can also be used as a mixture of one or more kinds
thereof.

35 Specific examples of fine granules B in the present
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[ 0062] The dosage formof the preparation of the present invention
is preferably a tablet (an orally-disintegrating tablet, a disintegrating
tablet in water). Particularly 5 preferred is an orally rapidly

di sintegrating tablet. Tabl ets such as orally-disint egiati ng.t abl et
and the |ikevhasiandiameeds dffQBdURE SN 2BHERECIGCFPaprBer@bPy aBout 8

- about 14c.pm  Loohachlitate £¥5Hﬂi%§Jédeﬁ¥¥ﬂda %%%aghgﬂmabéuﬁméaﬁﬁ e of a

preparation conprising two or” nore nds 10 (preferably 2 - 3 kinds)_of
fine granubesihavingrdiiéetr entTheelegdse icarestohgt heyphatabeig | e yletti ve

ingredient, the contents of, each fine granules and o [ Lt.ives are not
parti cul ar By i el G5 P ontf 4 tHe® scfcgrétéili?g’r E0F per %ﬁ%?se gggggi ér%gesti on.

The solid prapanat afeof ct el PhEs af sd 5 \vaslid ared drpnd Siypgofid) 1bsae granul es
A showi ng controll ed rel ease of a pharmaceut.i call ryﬁé/act ive ingredient, which

are coat edphichhlateoatPhiulageracermprd sty P61y MeIATaFFEFAPHG a casting
fi1mhaving gp,¢Langal o0 atebleaks olcabal, 1t 209% capdighet?)
fine granules BwW a different release rate of a pharnaceutically active
i ngr edi ent methacthat cobct ie-fnaehgt anctesatof « INetipyl ethlRerydenpri se an

additive. In this case, reparation c risi.ng abou - _about 50 wt % of
fine granul“€&° }’Inﬁﬁouf:afgogyrﬁg@w 3%%&@?1%%%69raélrﬁjlsi%léagﬁd 25 about 20

- about ;80 W % ohsaphaddhtivee eehaihyeld et hin whole quarepakat Bonai siixed
preferable. As the additive to be used for the aforerreitione a

sol i d prep@odtiied Edmpr MSithG cFvRé CgraRdl es SADAd 3N 2GPaftPes YBS Tt nGs8 - /
ment i oned Qi‘é%ﬁ‘i%nL@@DU%S' Qﬂgd?i 15@%5&'3';}?{& Yac 4 WatRlrh 30 s39hubke sugar

al cohol, a disintegrant and t e are preferably used. The definition,
speci fi c examlyds metbategiabndcohelyinke 6f-9he Bwderdisol i3 )sdgar al cohol

and di sintesrant are meptioned. ove. . : The t hght _af 4t he
solid pr epé)r%%l%&r‘—i‘%&?‘t h %?%g%]fﬁlgge. S SR ti%n S sOfarb%gl&t 91%%80\#’3&%? Sgﬁgw,
pr ef er ably -aheuth 308 crylabeut R60hHY, mwhesc B3Pl ate oforo pharmeceuttneal | y
active ingredient is contained. [Q062] The oral .di §i nt %\%‘r.rathioorl i.me
(a time unti9thedollil préparatiton i $Conpitet ECYCGVERRt égr dt ed “Wi'th “sal i'va
alone 10t D& Ol araqviy -0psagoheal bhy ;addl die g ofavigmn) of the
preparation of the present invention is usually w thin about 90 seconds,
preferably w thi Trabdunel granufies Roreeppetéeadbyy abduie®ndfdbout 50

veconts, DTS Ml S U0, 55, 10-200b: 01350t basd il arky
20 active ingredient coated with a controlled release film
comprising a polymer substance that dissolves at not less than
pH 6.0 and not more than pH 7.5. The controlled release film
is generally formed on the core granules via an intermediate
coating layer, and the content of the polymer substance in the
25 controlled release film is about 10 - about 70 wt%, preferably
about 15 - about 65 wt%, more preferably about 20 - about 60
wt%, relative to fine granules coated with the intermediate
coating layer. By controlling the polymer substance content,
the releaseability of the pharmaceutically active ingredient
30 of such fine granules B can be controlled and, as a result,
can be more rapidly released than fine granules A.
The enteric coating layer of fine granules B can contain
a polymer substance that dissolves generally at not less than

pH 5.0 and not more than pH 6.0. As a result, fine granule B

35 is more rapidly released than fine granules A.
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The disintegration tine in water of the preparation of the present
invention is usually within about 90 seconds, preferably wthin about 1

m nute, nore preferably about 5 to about 40 seconds, further preferably
about 5 to about 30 seconds, particularly .preferably.about 5.t Qut 25
seconds. ?ﬁ@ SRFERhYT RV X‘ﬁggleﬁ ed 'etrﬁ%%yt gBFIéltedhlérsglﬁ sén
tester) of jtheopsepatati@npofyhde piasemd invwenitiaaneds raseakky sabeutat® N
to about 150 N (about 1 kg to about 15 kg). 20The solid preparation of the
present inwanti ohers BEAEAPSTEr e?l M2 HOWEL 4R et oddtRerMwi t h wat er .
Exanpl es ofco%i%glgii?hstrati on nethod include (1) a nethod conprising

hol di ng the preparati on of the present invention in the nouth and not

swal | owi g t he pPepaeatrednaasantadseoanceriten 2pdivesal vesg ere
disintegrating- the preparation with a small anount -of ter or wth saliva
in the oraMSERGCEY it ﬁg&fi M?%Fh%%da?@}ﬂ%c%_t PeInPE PG YSREF owi ng a
preparati on@e eSS heggbhey1 et Acyat eret it efdatiae yogohgmieabl et of the
present invention may be, solved or disintegrated with water, 30 and then be
adni ni st er éddrogeespryl methpldebbubpse csod el Prepardt éavari es

dependi ng on %}Eﬁgﬁg%kgegl YoRetiye i ngredient, a. subject to be

adm ni st er gé,r t i sease and the |like, and may be 35 sel ected
from such a rangehehahtthecdoset dhigal phar nat elitna atanulact Brén figreedi ent
can be an effective anount. For exan(gﬁl;e .wh(f_n t.he pharmaceutically
active i ngRE@SERE S VERRLEHr 8281 EONERALY sOI T'4° B epat a1l o 0f T he present

i nvention imgsefsulihen-teeabBBNEuBBEr PEEVES T 0RF Ofalsl ypepinicdhyd ul cer

(e.g., stomach ul cer, duodenal ulcer, anastonom c ulcer, Zollinger-Ellinson

syndrone, @EGHRCTyASERi ti §EhYEf PAXYe3bphagpel ¥e s yiptdmatietlulose.
Gast r oesophageal Ref Ia%ugt_s%s;ghg_sgggggfq@ﬁ LoD angd: the ddikgse

elimnation or assistance in elimnation of H pylori; suppression of upper
10 gast rei t@sttinmale ttoate bkeddiingabaused byalpept i 30 waers kacuted Hitrress

ul cer or henorrhagi.c stritis; _suppression of. upper .gastrojnt i tract
bl eedi ng cﬁffe%rﬁ%’]iynéiﬁu\ye%st_r gégegsﬁgeggrté%u%%d&)%%/g}%%’j &)reﬂopqeor%; |aor}gésv\hi ch
requires ceqy rali gANIOkhaf beficoper ahtenicopotenebriovascul ar di sorder, head

15 trauma, nultiple organ failure or extensive burn which requires
i ntensi ve cidt@®%] treatment and prevention of an ul cer caused by a

non- st er of dal_aniyhj fd;aUTetany 1 3geRt cab! SRLEEHL BROGAEEY S} I PNaRfugast (i ¢

hyperacidity and an ul cer "caused by postoperative stress; adm nistration
bef or e amesitwesilatdnh tiesh20l,| iflke inTheedoseecopft henpreprratedi s about 0.5

or ef or &bl y. about 8.0 8 GEBUE 196 ALy pet RAUTE"( 60 k- Boiy Vi GhiT o

| ansopr azol g ouleptiicealmdtsrer(®. glanseptazaligadr rahl dopd i gadhylaictowve form
t hereof nmay be used in combination with. 25 other ghar macgfti(gal ﬁ?%gegés
(antitumor elgent, EtidgaceRcs Jigentasten) (epdrti caFary yt M et e use

with an granulation, fluidized granulation, etc.), stirring

25 granulation and the like. BAmong others, preferred is
fluidized-bed granulation method, more preferred is rotary
fluidized-bed granulation method.

Concrete example of the “rotary granulation method”

includes a method using “CF apparatus” manufactured by Freund

30 Corporation and the like. Concrete examples of the “rotary
fluidized-bed granulation method” include methods using “SPIR-
A-FLOW”, “multi plex” manufactured by Powrex Corporation,
“New-Marumerizer” manufactured by Fuji Paudal Co., Ltd., and
the like. The method for spraying the mixture can be suitably

35 selected in accordance with the kind of granulator, and may be,
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anti bacterial agent selected fromerythronycin antibiotics (e.qg.,

clarithronycin etc.), penicillin antibiotics (e.g., anoxicillin etc.)
and i m dazol e conpounds (e.q.,-nmetroni dazole 30 etc.) affords a superior
effect for eradication of H pylori. [0065] When_a PPl such as

| ansopr azod€r &X2BptFcafly @ReiVe ¥ driR (HEGOMEHRPYhé PPkECTIsSHERY as a
phar maceut Leal by agt {:gﬁ?éﬁgfgf“ ?%J[taeé‘; fﬁeéﬂb%l,pfa rald QR kel TAR-RY eSeM v s,

invention, a 35 preparation capa controlled rel ease to atchi eve an
aver age pHai manhbenstefmashray Methdat &f trerefdogiady of not | ess than 4, and pH
4 or above @ﬁigﬁained for 14 hours or longer is desirable. The preparation
of the preé £ nvent i on is, for exanple, 5 a preparation conprising

R-1 ansopsazol e ofoaesabéct heegdly Astér phamipacgutisaald ¥hacbirvautngsadi ent,
whi ch reaches the maxi mum bl ood drug concentration in about 5 hours and
mai nt ai ns BrE&68Ydr GgaEone ehtF apd brl®fcuidehalmiIPdr Satdve 1for 2BBoBY 2 hours

or | onger, 3 -t he_p. gagiﬁ?'- ¥ j i;ngr edi L
adninisterg%QgggI?§hgf8%%%? i r#% ék%ﬁ%ﬁ%%%@&#%%aﬁ%%ggggﬁéeand

i ngredi ent liastwegl wbbbea pherpaeparatalory afcttihe pmesenti enivdet.ibton ks usef ul
for the treatnent and hyl axi s of obesity, adipasitas, hyperlipema, /a
(i mbet o5 aRIRBCPERACEhng VRO i st THET BT 1 Mgt Boed) aBbluc 0 01 -
about 30, mghday, nerekerabl yaabaut c0i0drganbeutal®, ne/ dayderpr e puskecahty
about 0.1 - about 3 ng/day, for an adult (60 kg body weight). The tabl et

may be adnifhi SEELBASBRceda"dRGT oF O+ P -PBLIFKL %01k A eddy-KkS20 CPE667]

The present,.d i kdes t éHﬂ J I - f: JEin
granul es s 5&?&3@%09??EF?g%g§eF£§S€Q%?R%:p agﬁgé'uggéavﬁiﬂg%ﬁf§éekk sire

i ngr edi ent obshiickdare conprised in an orally-disintegrating tablet obtained

by tabletting the fipe 25 granul es _and an .additive Lch method conpri ses,
during productio%so%ﬂFhéaFgﬁl%??r%%%&?rﬁéiﬁﬂe %9é§%ﬂzuﬂjaigaﬁ tﬁng coati ng

| ayer copprixsiindeatpokyoee abthoicheg sbeastany tid mihavialg aeel.ongati on at
break of about 100 - about 700% According to this nethod, decreased

maski ng ef fl@%°%f the so bitter taste of the pharmaceutically active

ingredient and dggfeasefcachder 88l StRNCLi Hue it Hteakags Ql-thikae
granul es can be prevented. Exanples [0068]
ingredient, since a coating layer comprising a
pharmaceutically active ingredient can control releaseability
20 of the pharmaceutically active ingredient, the core may not
contain a pharmaceutically active ingredient.
The core is preferably as uniformly spherical as possible
so as to minimize variation of coating amount.
The proportion of the coating layer to the core can be
25 selected from the range permitting control of the dissolution
property of the pharmaceutically active ingredient and the
granule size of the composition and is, for example, generally
about 50 - about 400 parts by weight per 100 parts by weight
of the core.
30 The coating layer may be formed by a plurality of coating
layers. A combination of various coating layers, such as a
coating layer free of a pharmaceutically active ingredient,
coating layer for base, enteric coating layer and the like,
constituting the plural coating layers can be appropriately

35 selected.
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The Present invention is explained in detail in the follow ng by referring
to Production Exanples, Exanples, Conparative Exanples and Experimental
Exanpl es, which are not to be construed as limtative. The conponents used.

in the follow ng Exanpl es and 5 Conparative Exanples were the Japanese
Pharn?pogoeia. 1Beh %2@?4%91Qﬁnﬁﬁﬁiqﬂﬁﬁfpﬁ85u85§gg re§3m6¥5%¥ﬁj%€aghe
speci fi ed, t % 1l ok k I d
Compar at | VB B e o X 8 (A2 T T ety T o, Rt
(2,2, 2-tri Bbliobbet bokype2- pyrishdchy| Thet hykisuefnanyle -g fgelylpion or a

benzi m dazale. The properties of the tablet ' in.t
measured b l?ﬁ@??b?$0mﬁ%ché§Flﬁﬁiﬁﬁﬁ?a%i%%ﬁggéﬁegggfggf QST§€€£?£§Zr3ﬁ;§s
was neasyr gd1yshfgsach ahl edthaisiness tesd ari kgyaouf actixedrbytioyam. Sanqyo

Co., Ltd.), The test was run 10 15 tinmes and the h f i h
(2) disintegratiBhitesthe icore @A) e tﬂwaﬁ%\égrégg%&?g{"e’gwlagl 21? O\tMc:

be compl et gby gl 5Lnteoyaleds | Aeddieulofavid Yolidie3ahi ¥a ghene vas

measured. Four Subjects perfo e test and the average thereof is
shown. 20 pBaGekcProdousl ipna&xangledraRtisiictarsh tofe giddétgvanullésicoat ed

wi th pharmaceutically actiye. ingredi : | h f
cont ol | ed SFBFEALYY PRG 55T o andP et Wers D Sdaasd BaY 8PS e o
Hypr onel;h 058 o(FO15EW- 5608} w@st dlimsol veih ithepuriirfdied Watrer ©78@hg),

| ow- substituted hydroxvpropyl cellulose (1,-HFC 32, 30g) and nesi%m
carbonat e PBETHRCREFECAlsPerSeHYE N RRT I SBHut D oS n&Sngigoaa) Ras

uni formy iaiﬁ%g\iﬁdthe L he-obtained dispersipn tQ 30 dice accoakisrg
sol uti on. predeterm ned anmoun (971 g) of the conpound X-cont ai ning
coati ng somutrkeki(l1t¥0 g) was applied to | actose-crystalline cellul ose

spheres (h@ﬁ@%r il 105T, 150 g) using a rotary fluidized bed coater
(SPI R- A- FL nuf actured by Freund Corporation). The coating conditions

were: inket 35 t@mper ahur ecabonly BIGr sprmyriaddas pr gslsured iabyowtt 1akgfrsen?,
o0 the concentration of the pharmaceutical active ingredient in
each layer may be changed successively or gradually by
selecting the content of the water-soluble polymer or the
viscosity grade of a mixture or by coating successively using
20 mixtures which are different in the proportions of the
pharmaceutical active ingredient and the other additives in
the mixtures. In this case, coating may be performed using a
mixture comprising the water-soluble polymer in an amount out
of the range of about 0.1 to about 50% by weight, as long as
25 coating layers in total contain about 0.1 to about 50% by
weight of the water-soluble polymer. Further, the coating
layer comprising a plurality of layers may comprise inert film
layers formed by a known method so that the inert film layer
can block each layer comprising the pharmaceutical active
30 ingredient.

When two or more kinds of pharmaceutical active
ingredient which are incompatible are used, the core may be
coated with each mixture of each pharmaceutical active
ingredient together or separately.

35 The coated core is dried, and then passed through a sieve
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exhaust air gauge 100, BED pressure about 250 mmHg, rotor speed about 300
rpm spray rate about 3 g/mn, spray gun position |lower side. After the
conpl etion of coating, the obtained fine granules were dried in vacuo at
4000 for 16 hr 5 and passed through a round sieve to give core granules
with a particbbtaineaofousoImwmnulsiWid [WO3HIGET PReR LGS PhESgr artht es

coated with r mac i y ive | j ] +ha Ses S l'ine
cel | ul ose ssf)lﬁgr%eg%lghl% %%r%?%‘%]ofﬂ%l%g} ?gtﬁpr%%%gg%)gothggr}ggﬁggiéﬁmé%

car bonat el:Bh[Ig bonesubgt &bt etcdy draxypriopydn celnl bleosbbanmely prisretiosel
ng is total 85 ng [0070] Production Exanpl e 2 Production of fine granules
coated w t BiFf€er Lﬁ@éi akamP h§era e pﬂémm)cﬁquﬁdaétlﬁvg can bd' Gised.

i ngr edi ent 7geatedef hpens e 0f anuthesi o alhedlidktRmedyebopakxagpke Fhvas
coated with an inlayer coating solution using a rotary fluidized bed coater
(SPI R- A- FLOAssnahuPachutkled By- FP@uUATHrpct¥r-i on), and directly dried to
give fine qr%ggl es with the follow ng conposition. The internediate | ayer
coating solution was produced by dissolving hypronellose (TOSEW 39.5 Q)
and manni tol (39Theghfonepantioedd waies (H2hle g)s ramdudiespeysicngtingani um
oxide (11.3 g), talc_(16.9 q% and | ow substituted h %rox;e ro% | _cel lul.ose
(L- HPG- 32, ©28229gR1PASt He“Bbtli FREE50F Lt 7oA lp?ryeet%t &M i %&d ﬁﬁ%&ﬁ? €661 g)
of the ipt ?%%@'c%&ﬁ senbaygh Q8L i PO-SDl Akt DR (FRfBiightwas appkiredno the
fine granul'es coat eg wi th pharnmaceutically active ingredient (400 <), which
wer e obt ai wedeirn cPdédaet hohon ExdmphecardafsGagiigth the same manner as’ the

aforementioned granulation method. If necessary, the fine
granule may be further coated with a water-soluble sugar
alcohol (preferably mannitol). When coated with a water-

15 soluble sugar alcohol, the strength of an orally-
disintegrating tablet comprising the fine granules is improved.

The enteric coating layer comprises, for example, a

combination of the aqueous enteric polymer base, the
sustained-release base, the plasticizer and the like as

20 described above, and is preferably a layer having a thickness
of about 20 to about 70 pm, preferably about 30 to about 50 pm
and coating the whole surface of a composition comprising the
pharmaceutical active ingredient. Therefore, when the particle
diameter of the composition is smaller, the weight percent of

25 the enteric coating layer in the whole fine granules is higher.
In the fine granule of the present invention, the enteric
coating layer is about 30 to about 70% by weight, preferably
about 50 to about 70% by weight of the whole fine granules.

The enteric coating layer may be composed of a plurality

30 of layers (e.g., 2 to 3 layers). An example of a coating
method comprises coating a composition with an enteric coating
layer comprising polyethylene glycol, with an enteric coating
layer comprising triethyl citrate, and then with an enteric
coating layer comprising polyethylene glycol.

35 [0059]
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rotary fluidized bed coater (SPIR-.A- FLON nmanufactured by Freund
Corporation), The coating conditions were: inlet as tenperature about 6000,
spray air pressure about 1 kgf/cnR, exhaust air gauge 100, BED pressure
about 250 mmHg, rotor speed about 300 rpm spray rate about 2.5 9/mn,

spray gun positiof,d e 3idle. Ak JeNeiGRTBlehhP0y BTnEPalidd nd NBated

obt ai ned fine granules were i'ed Tn vacua 40C. for hr 5 and passed
t hrough a reird siewe: g diayed icoepgrianoges poavedrwhf fordied mediaielnaver

wth a particle size of_ 15 . m.-. 50Q.p,m ition,ef_fi Ahs
coated with't Te?%%&ﬁ%u%?lé%éégﬂﬁﬁﬂf %ﬁ)FrFﬁkgggfgghﬁgsfggaféé mn?L °
phar maceuti gal 1y tige acddeveoff Ngiredicgrinu(Bsoduct Tios Exeerphastl)18f/am can be

hypronel | ose7 | ow substi tut ed hydroxypropyl. _cell ul os

titanium bxFﬂ%‘g‘gﬁl@Wi@ i 3 'ot 8 r'}ﬁx' °f1 Oﬁ%’ t%tlélﬁ ﬁoB??ﬁ%g%E%ﬁ%%g%xn%npl e
3 Producti OBaQEillﬁé‘@tﬁiltﬁ Hdnen@ranullemg2@Nerhyle methrcoy| abevnelbact ylic
aci d copolyner (Fu

[¥i et hyl o) FPRYS {87 2003 B SOV (1 AT ERFoCAP BOPFFTCHCbEre)
(283.2 q) aggngngygﬁgy@se;ghanol (2545 g), and talc (92.4 g) was dispersed
in the obtained Solution to give a coating

[0060]

10 The solid preparation (e.g. tablet) of the present
invention can be produced in accordance with a conventional
method in the pharmaceutical field.

Such methods include, for instance, a method which
comprises blending the aforementioned fine granules (single

15 fine granules, or 2 - 3 kinds of fine granules such as the
aforementioned fine granules A and fine granules B and the
like) and the “additives”, and molding, if necessary followed
by drying. Concretely mentioned is a method which comprises
blending the fine granules and the additives, if necessary

20 with water, and molding, if necessary followed by drying.

The “blending procedure” can be carried out by any of the
conventional blending techniques such as admixing, kneading,
granulating, etc. The above “blending procedure” is carried
out, for instance, by using an apparatus such as Vertical

25 Granulator GV10 (manufactured by Powrex Corporation),

Universal Kneader (manufactured by Hata Iron Works Co., Ltd.),
fluidized bed coater LAB-1 and FD-3S (manufactured by Powrex
Corporation), V-shape mixer, tumbling mixer, and the like.

A production method by wet tabletting is preferably the

30 method described in JP-A-5-271054 and the like. They may also
be produced by drying after humidifying. The method is
preferably the method described in JP-A-9-48726, JP-A-8-291051
and the like. That is, it is effective to enhance hardness by
humidifying before or after tabletting and drying thereafter.

35 When the solid preparation is a tablet, for example,

“molding” can be performed by punching at a pressure of about
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25 solution. A predeterm ned anmount (2749 g) of the aforenentioned coating
solution (3142.6 g) was applied to the fine granules coated with

internedi ate | aver (220 9), which were obtained. in Production. Exanple 2,
using a rotary fluidized bed coater (SPIR-A-ELON nmanufactured by Freund 30
Corporation). The coating conditions were; inlet tenperature about 35C
spray air pressure about 1 kgtion?', exhaust air gauge 100, BED pressure

about 250 noHgy,- :8baE SPees)@BoubrSQ0-aNM asphayl -akecaboptteh nf/ Bhd,
spray dun posjtion | ower side. ..result, a controlled-release film

As
whi oh di SsOVSARG P SANT36 BIEG fERAEhi HaRTRIE N RHASITES! Py act | ve

i ngredi ent kskudiel easefxisud herrenVi Fordamnte s0f cEehd akdbildeor above) was
formed. The obtained fine granules were dried in vacuo at 40C for 16 hr and

passed t hr ol CGUREsPRVEIRS Ui vEIHTEHC LEPne pdriicediffth a particle

size of 150 pm - THA0~R:iwgT GRIPBE btPibvefeceBYCEAE HdtIDOLRALLES1§ 240. 9
ng)] fine granules coated with internediate |ayer (Production Exanple 2)110
ng met hyl nBE¥adiof SEEIRstERRANATACRR T SISy FRFFI ff Halde 38181 ¢gz b

triethyl cijstelingd BH4240: 9 i@ .total [0072] Production Exanple 4
Production of polyner-coated fine granules 15Purified water (190 g) was

heated. to 80' C, 2&ndhBoRgdbriz &osbe (Aleules) wighyEbrdlonronNdsteaFate (4.6 q)

and triethybxsig1eaat @atdrbsMuy eudhsperseditherebfa1ilhe SHspanssOnMas
cooled to roomtenperature, and added to nethacryljo acid-nethyl.

acryl at e2hreb ti{AC Fefnhher jrate EBFoPyehy-disintegrating solid

perpetration for oral administration can be produced by
further adding and mixing a binder, an acidulant, an
effervescent agent, an artificial sweetener, a flavor, a
lubricant, a colorant, a stabilizing agent, an excipient, a

15 disintegrant, and the like, and then compression molding the
mixture. Alternatively, a dispersion of the pharmaceutical
active ingredient in water can be placed in a mold (e.g., PTP
molded pocket), dried with a lyophilizer or a circulation
dryer, and then heat—seaiéd to obtain a molded tablet.

20 The term “water-soluble sugar alcohol” means a sugar
alcohol which requires less than 30 ml of water for
dissolution within about 30 minutes when 1 g of the sugar
alcohol is added to water and then strongly shaken at 20°C for
30 seconds every 5 minutes.

25 Examples of the “water-soluble sugar alcohol” include
mannitol, sorbitol, maltitol, a hydrogenated starch
hydrolysate, xylitol, reduced palatinose, erythritol, and the
like. Preferable examples of the “water-soluble sugar alcohol”
include mannitol, xylitol and erythritol. The water-soluble

30 sugar alcohol may be a mixture of two or more kinds of them at
an appropriate ratio. Erythritol is conventionally produced by
fermentation of glucose as a starting material with yeast or
the like. In the present invention, erythritol having a
particle size of 50 mesh or less is used. The erythritol is

35 commercially available (Nikken Chemicals Co., Ltd., etc.).
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20 di spersion (Eudragit FS30D, manufactured by Evoni k Roehn) (307 g) and
uniformy mxed to give a coating solution. predeterm ned anmount (116 g) of
t he af orenenti oned coating solution (508.04 g) was applied to the enteric
fine granules (200 g), which were obtained in Production Exanple 3, using a
25 rotary fluidized bed coater (SPIR-A-FLOWN nmanufactured by Freund
Corporation). The coating conditions were: inlet tenperature about 32C,

spray air pressurenab@idtind kgficd twyarexhaysty Al fs.gawds: 490,1-BER pressure
about 250 mmHg, rotor speed about 300 rpm spray rate about 2.0 g/ mn,

spray gun - 3€UB6SY ARG Swep et Stheasbeapnetfithte graferalsl ufiri ed in
vacuo at 40@ ﬁ:@rag&{‘@Oaﬁgrgésﬁfqnéi@'h@iuggséd r&ijﬁ.(é)Ong\_‘@sto QiM&ht of

pol ymer-coated fine granules with a particle size of 150 Km- 500 !'IT:.
[ Conposi ti of 6PtpbIRAFERresaeRd fine granul es (267.87 ng)] 35 enteric fine

I Pr oduct+ v " -G ALk ds I
granules ¢ ucttien “Ex3aph e 3)24%19 T8se gﬁéﬁ%%r %‘tﬁlﬁgﬁgoggg%a%%a%rg

acryl ate-net hyl nethacrylate copol yner24.0 pol ysor bat
gl ycerol noRespédreti@pt2ongos er¢etinlosei fohteked bygrhol 81 @67 @7 Fye[ 0073]

Product i on Exagple 542 eduehi 9heofs 104t ehch ayss nﬁ@ﬂ%@Q?QEaE{ﬁ{&” ated powder
Manni tol (414 | ow- substituted h drox%propyl cellulose (E-HPC 33, 60 g),

crystallineC@éE%%P%%e fBechiiamxaErdspovt ddire cr3otg}lime edRadged in a
fluid bed grapuhal edihABxd, sFRNUE AN RE @dz,P%%élCQBP%T'z}Qﬁ)celaB they
were granul ated while spraying an aqueous solution of mannitol (24 g) in
purifi ed fat€f, (ABEY) Pﬁna driddesd §ivé0an dtesl RRyEeP1l (crystalline
conponent - gr-anuh ab & ROWHET 06273 @um) and the like. Preferred is so-

called high-compatible Avicel including Ceolus KG 801 and

Ceolus KG 802. These crystalline celluloses may be used alone,

or two or more kinds may be used in combination. These

15 crystalline celluloses are commercially available (Asahi Kasei

Corporation).

The crystalline cellulose may be incorporated in an
amount of about 3 to about 50 parts by weight, preferably
about 5 to about 40 parts by weight, most preferably about 5

20 to about 20 parts by weight into 100 parts by weight of a
total preparation.

As the “low-substituted hydroxypropyl cellulose”, LH-11,
LH-21, 1LH-22, LH-B1l, LH-31, LH-32, LH-33 and the like can be
mentioned. These low~substituted hydroxypropyl celluloses can

25 be obtained as commercially available products [manufactured
by Shin-Etsu Chemical Co., ILtd.].

The low-substituted hydroxypropyl cellulose can be added
in a proportion of about 1 - about 50 parts by weight,
preferably about 3 - about 40 parts by weight, most preferably,

30 about 3 - about 20 parts by weight, per 100 parts by weight of
the whole preparation.

The L-HPC having an HPC group content of 5.0 - 7.0 wt% or
7.0 - 9.9% to be used as an additive other than fine granules
is added in a proportion of generally about 1 - about 50 parts

35 by weight, preferably about 1 - about 40 parts By weight, more
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[0074] Exanmple 1 Production of orally-disintegrating solid preparation

20t he pol yner-coated fine granules (54.0 g) obtained in Production Exanple
4, the outer |aver conponent-granul ated powder (58.3 g) obtained in
Production Exanple 5 and magnesi um stearate (1.2 g) were nmxed in a bag to
give a m xed powder. The obtai ned m xed powder (114 g) was tabletted using
Aut ogr aph (trade nane, manufactured by SH MADZU Cor poration.) (565.5

ng/ tabl et, grdBetddily Bopunch, - fAdmictf @acedanid hoybewebed, auge,100abketsi ng

pressure 20 kN cn®) tao gjive the orally-disintegrating lid.  preparation
(565,5 ng) EBnYEHHINGC Hﬁo%%(&r%aﬁﬁgl%?’ £ 3r & e%fg?rnc\gesﬁ%fgﬁle

[0075] Produgtieredpeaiphepbofsaducti @he0brb| qamicycaad eshifiind egtanul es
Purified water (190 g) was heated to 90C, and pol ysorbate 80 (1.68 q),
gl ycerol noR&SPEETRE C4Tong and triethvl citrate (8.4 g) were dispersed

therein. Jhe suspensiler wastik®aliediclroinoduad epebaypreyyandladdede o
nmet hacryl i c _aci d- nmet hyl._acryl at e- net hyl

, nmet hacryl at.e og(%l&yrrer di spersi on
(Eudracit F5BY8, amirddtaress by B5mi Er%‘éﬂ%l 1786 aﬁa uni formy nixed
to give a cealitthEiwidc0ndode p Rinedeterdl pewhiannueriatiz] @)lleflahhe
af orenmenti oned coating solution (484, 28 g) %/a argp%ie to thebent eric fine
granul es (2809g¥he Wik weYR Bbikirhel i Bt &E‘(‘?ts o B Y3 Cusdthy a.
rotary flui dszgdnhad::eoatern (SRRl -apaOUf aaenr ety dnalRrieand
Corporation). _The coating conditions r inlet iote

! , e: ‘ er at %Ir?eﬁ.about 32C,
spray ai rf0preddutesansutsedkyfi e PioRiust 39 FEG58T 160" BES FFe8sur e
about 250 mMpkigher O t¥erRBEHnabOLEa 30 P S E)ertabeadbpUtagidlyu/ m n,

spray gun position |ower side. The obtained fine granul es re dried in
vacuo at 409EsipFeaB N aRgCpatEseathPGughtai? ndEg?eWsit\(lﬁlﬁdWS

pol yrer - coat.ed; £i 58 GrANWLEsLWE L e RALIEL 8] Side 19502 P HOQ-P! -

: Conposition of polyner-coated fine granul es 9.08 enteric fine

granul es (PF@%EE‘P% sddivire By 2AeF tﬁBPha% i“(cfr}i%?%i]rf‘é’tenyl

acryl at e-jgetdayh20sarethaer Yhat 8a€9polopren2ds 89 e pekysor hat e 800. 48 ny
microcrystalline cellulose. Specific examples of the
crystalline cellulose include Ceolus KG 801, Ceolus KG 802,
Avicel PH 101, Avicel PH 102, Avicel PH 301, Avicel PH 302,
Avicel RC-A591INF (crystalline cellulose/carmellose sodium),

20 Avicel RC-591 (crystalline cellulose/carmellose sodium) and
the like. Preferred is so-called high-compatible crystalline
cellulose including Ceolus KG 801 and Ceolus KG 802. These
crystalline celluloses may be used alone, or two or more kinds
may be used in combination. These crystalline celluloses are

25 commercially available (Asahi Kasel Corporation). In the case
of a solid preparation not comprising fine granules, the
crystalline cellulose is used in an amount of for example
about 1 to about 50 parts by weight, preferably of about 2 to
about 40 parts by weight, further preferably about 2 to about

30 20 parts by weight based on 100 parts by weight of the total
preparation. '

Examples of the acidulant include citric acid (anhydrous
citric acid), tartaric acid, malic acid and the like.

Examples of the effervescent agent include sodium

35 bicarbonate and the like.
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gl ycerol nonostearatel.2 ng triethyl citrate2.41 ng total 269.08 nmu 25

[ 0076] Exanple 2 Production of orally-disintegrating solid. preparation The
pol ynmer-coated fine granul es (54.0g) obtained in Production Exanple 6, the
outer |ayer conponent-granul ated 30 powder (58.8g) obtained in Production
Exanpl e 5 and magnesi um stearate (1.2g) were mxed in a bag to give a m xed
powder. The obtai ned m xed powder (566.0ngy) was tabletted using Autograph
(trade nanme, nmanué kedo byt 1SHIMADZ U GoT poreaitieanr) i{Gb@Omgttabtaie a 13
nmd punch, flat-faced with, bevel ed eg e, 35 tabl et]L'i ng pressure 20 kN cm 2)
to give theSefrafy-IPHtESALEHrEYHGT gFP&Iathr'eﬁa?Pﬁf: of %rﬁiﬁfe(:ont ai ni ng
conpound X {30shDHanei-K, hetptesenhaunvent i &y 4HR077keProducti on Exanple 7 5

Production of fine granules coated with pharnmaceutically active ingredient
Core granul es to B¥ tﬁH@VEBr%aﬁbfbecéﬁ(PFBF\:g%l FelPE4EE2 i n@ngreé(ﬁﬂ‘PigsB wer e

produced asthekiomsindivdeoxyRsOpYlencal I uhes & HaiBE; Lnedbhd), ancanbanty ol
(37.5 g) was dissolved in purified 10 water (640 g), talc (37.5 g),

| ow subst i t 8PEd§ drid®ypropyi cel lul ose (L-HPC-32W 25g) and magnesi um
carbonate (50 g) wes1disSBEr s@d lubrlbhst SOhAIiRNmaEABPOLN G O§afESeg) a vas
uniformy dispersed in the obtained di sger Sj on t(?L ive a coati ng sol ution.
A pr edet er nPHEECSROATTY( 2639 ¢3St RELEBHPOLARE X y%glcoi?ﬂ miSh§=ELEt i ng

solution (945ig)aMascrapphiiked tmehagboseriariesicabhiyvel cel ludeasasspher es
(Nonparei|l 105T, 130 q) using a rotary fluidized bed coater Pl R- A- FLOW
manuf act 4f edubyimEind C5rPoF atG o) PrFRRTRDHRT nd Hgﬁali‘t GHESRETE™ i nl et

with time of a pharmaceutically active ingredient is
suppressed can be obtained. In this case, polyethylene glycol
is used in an amount of for example about 0.01 to about 10
parts by weight, preferably about 0.1 to about 5 parts by

15 weight based on 100 parts by weight of the total preparation.

Examples of the colorant include edible dyes such as food
Yellow No. 5, food Red No. 2, and food Blue No. 2; an edible
lake dye, ferric oxide and the like.

Examples of the stabilizing agent include a basic

20 substance in the case of a basic pharmaceutically active
ingredient, and an acidic substance in the case of an acidic
pharmaceutically active ingredient.

Examples of the excipient include lactose, white sugar,
D-mannitol (B-D-mannitol, etc.), starch, corn starch,

25 crystalline cellulose, light anhydrous silicic acid, titanium
oxide and the like.

Examples of the disintegrant include so-called super
disintegrants such as crospovidone [manufactured by ISP Inc.
(USA), or BASF (Germany)l, croscafﬁellose sodium (FMC-Asahi

30 Kasei Corporation) and carmellose calcium (GOTOKU CHEMICAL
COMPANY LTD.):; hydroxypropyl cellulose, L-HPC; carboxymethyl
starch sodium (Matsutani Chemical Industry Co., Ltd.); corn
starch, and the like. Among them, crospévidone is preferably
used. Two or more kinds of these disintegrants may be used as

35 a mixture at an appropriate ratio.
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tenperature about 40'C, spray air pressure about 1 kgr/cm, 20 exhaust air
gauge 100, BED pressure about 250 mmHg, rotor speed about 300 rpm spray

rate about 6 a/mn, spray gun position |lower side. After the conpletion of
coating, the obtained fine granules were dried in vacua at 40C. for 16 hr
and passed through a round sieve to aive core granules with a 25 particle

size of 125 p.m TheSQQOQ?bvié\@ﬂ@%é)%i&Q Ay fd e Arandles-a9aked rkthreq
pharmaceutically active 1ngredient (85 mg)ki | act ose-crystalline cellul ose
spher es (NowpaseilletbsTy 362 ngy 200 totrpoure XIS pal yienmi tlolkciu8ipg tal c7.5 ny

magnesi um car.bonat e10 | owsubsti t hydr oxypr.opyl cel | ul 5 as
hydr oxypr oﬁ’)?llygépp’ﬁl 883?63’%0 {’(g??ﬁ S@Xﬁgp)[ (fdlfgi&%rlépdéctzig) réig?h@ e-g8*
Product i ennefnckbongmeranubes ¢eakety i tie i di@ipedicie hayghg a moletbear

pharmaceutical |y active ingredient-coated fine granules obtained in
Product i on "BX&hp1 8571w880¢BAP e WP RS abS | 1t methostid HafePM@d&6i R§ sol uti on

using a rotaryhlubdhzed hed oat 8F o4 SH Ridhd LM Jmnfactunegeby Freund

Cor por ati on),
povidone, Kollidon CL [manufactured by BASF (Germany)],

Polyplasdone XL, Polyplasdone XL-10, INF-10 [manufactured by
10 ISP Inc. (USA)], polyvinylpyrrolidone, PVPP, 1l-vinyl-2-
pyrrolidinone homopolymers and the like.

These disintegrants may be used alone, or two or more
kinds of them may be used in combination. For example,
crospovidone may be used alone or in combination with other

15 disintegrants.

The disintegrant is used in an amount of for example
about 0.1 to about 20 parts by weight, preferably about 1 to
about 10 parts by weight, further preferably about 3 to about
7 parts by weight based on 100 parts by weight of a total

20 preparation.

Preferably, the preparation of the present invention does

not contain an acid neutralizing agent.

[0061]

Starting material powders and granules may be punched at

25 room temperature, or may be heat tabletted at a temperature

not lower than room temperature (about 25 - about 40°C). In

the present specification, the “room temperature” refers to

the temperature in the room where tabletting is performed in

general tablet production, which is generally about 20 - about
30 25°C.

The solid preparation of the present invention comprises
fine granules preferably having an average granule size of
about 500 um or below, and the solid preparation can be
produced by punching fine granules having an average granule

35 size of about 500 pm or below.
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and directly dried to give fine granules with the follow ng 13 conposition.
The internedi ate | aver coating solution was produced by dissol ving

hypronel | ose (substitution type 2910, 16.8 g) and mannitol (16 8 g) in
purified water (540 g), and dispersing titaniumoxide (7.2 g), talc (7.2 Q)
and | ow sulb8PPZLt ed hydroxypropyl cellul ose (L-HPC-32W 12 q) in the 25

obt ai ned sol uti ﬁﬂé%é%(% éjé':‘t%m rlieéje%{%)t)br}:eﬁ(eé%gig}l af the bpgg&q@di ate | ayer

coating solutio g)”~ was app ine granul es" coated with
phar maceut inakhyiaat i ¥y eprenfy et gnta (bl ay) ,(anhiochlWwerdishhaegedtimg

Pr oducti on le 7,.using a rotary fluidized bed coater. | R- A- FLOW
manuf act ur*égéﬁggzoaﬁ]léiﬂ'fat ?ﬁfrr}ﬁ i%/arﬁl.etTPﬂ-E1 E’S‘&Firgg c %Hé?srﬁ%ﬁv%r e: inlet
t enper at ur grabeutc§0Ls §r@r@ﬁ'aiil2% RS iaheegkakdnt/ ehbieeXxhaust air
gauge 100, BED pressure about 0 mmHg, rotor speed about 300 rpm sg_rgy
+£9n

rate about 2.5 glfabhetspragh g Posihyoh diowegrsitdag Apbéett ARdcEnpl

of coatingy Lhe gp.abtalnef ine of anul ener e odnked pkn tacey al,d0C gor 16
r and passe hfotugh a round sieve to give fine grfanules coated wth

i nt er nedi ateabayer 1 trh, atpafdd €l e sz haofd 12 For- aBB@nf€orposoni on of
fine granules coated wth internediate | ayer (120 m‘ig; fine granul eﬁ.cgat ed
wi th phar maceut i €81 FY© att?9 et fyrdiehi® (b Fe8Prdn a?ﬁﬂf’eog)]%rﬁg 1nas

hypronmel$ 0387 RE-rhBYK Spbst & t kit @k Nyl oy oniaels! weses ABftakedtmy . $5
titaniumoxide3 ng mannitol7 ng total 110 [ 0079) Production Exangl e 95
Product i onrefeefeerftesi e grareagnaceutically active ingredient, the

contents of each fine granules and other additives are not
particularly limited as long as the size thereof permits easy
ingestion.

15 The solid preparation of the present invention comprising
(1) fine granules A showing controlled release of a
pharmaceutically active ingredient, which are coated with a
coating layer comprising a polymer affording a casting film
having an elongation at break of about 100 - about 700%, and

20 (2) fine granules B with a different release rate of a
pharmaceutically active ingredient from that of the fine
granules of (1) may further comprise an additive. 1In this case,
a preparation comprising about 10 - about 50 wt% of fine
granules A, about 10 - about 30 wt% of fine granules B and

25 about 20 - about 80 wt% of an additive, relative to the whole
preparation is preferable.

As the additive to be used for the aforementioned a solid
preparation comprising fine granules A and fine granules B,
those mentioned above can be mentioned. Particularly, a water-

30 soluble sugar alcohol, a disintegrant and the like are
preferably used. The definition, specific examples, content
and the like of the water-soluble sugar alcohol and
disintegrant are mentioned above.

The total weight of the solid preparation of the present

35 invention is about 1000 mg or below, preferably about 300 -
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G ycerol nonostearate (2.4 g), polysorbate 80 (0.72 q) and ferric oxide
(0.05 g) were added to purified water (73.7 and the m xture was heated
in a honom xer (T.K AUTOHOMOM XER, manufactured by Tokushu ', aka Kogyo) to
70C, and cooled to roomtenperature to give a glycerol nonostearate
emul si on. FREKSgEPO6DG0 RSD83Y) At & I TRGH (G285 YgPCher 8 di ssol ved in

purified water 500} and lic acid-ethyl. acrylate copol yner
di spersi on %Eugragﬁt Lgosagégfﬁ%%ufactured by Evoni k Roehn) (122.08 g) and

met hyl net HAO©Gyllat e- et hyl 15 acryi ate copol yner di spersion. (Eudragit
NE300, manufactured by Evgni k Roehm. (13..6 Q) re added., A glycerol

monost ear at e mas&§8d8%afo thg" %?5%%% .%%%W%tg% 15 &P&élaacgggﬁﬁg A
predet er pi pedpamBuAbn( 131cdng) e 081§ hei afrareenidonadceatliing sobuti 0

(266.68 g) was apﬁlied,to the 20 fine granules coated with internediate
| ayer (110t§e owhilchaWér® bt ai hedl thy AdHctiash oExvafsre 8f G8fng a rotary

fluidized g%gag%&% gﬁplcﬁjeﬁ?f%r%t mRE Aty %%b%u%rlqgn%i@moaebhen- ) -
The coating conditions were: Tnlet tenperature about 35C, spray air
pressure aBdutsetokgh/ cpRefexhaugtwaihi?Sigaugel 10MutEEOmpres pueéeabbly 250

postti on | GieRtaraLs Abodt sbftoSEigY i domietee ol it Porfed. The

obt ai nedof iareu@r aoukesowake gaitedch TavVBE Udrate 404G f Albolé BBr tandbpassed
through a round sieve to give enteric fine granules 30 with a particle size
of 125 pnbGEENES-[ Conposition of enteric fine granules (130 ng)] fine

granul es coat ed %Ehd}teﬁﬁ"cgp_‘i'é@i@n' gL {Praduct ign t@éa@e%a@a%%%nngf
met hacrylic acid-ethyl acryfate copol ynmer15.26 ng 35 nethy

met hacr yl attéreetoirglseacr yhaeetcopol y mesda 71 gyl teicr adolute 600 Bezomglsgl ycer ol

nDnOSteara%%%f%rg%ly within about 1 minute, more preferably about 5 to

15 about 40 seconds, further preferably about 5 to about 30
seconds, particularly preferably about 5 to about 25 seconds.

The strength (a value measured with a tablet hardness
tester) of the preparation of the present invention is usually
about 10 N to about 150 N (about 1 kg to about 15 kg).

20 The solid preparation of the present invention is
administered without water or together with water. Examples of
an administration method include (1) a method comprising
holding the preparation of the present invention in the mouth
and not swallowing the preparation as it is, and then

25 dissolving or disintegrating the preparation with a small
amount of water or with saliva in the oral cavity without
water and (2) a method comprising swallowing a preparation as
it is together with water. Alternatively, the tablet of the
present invention may be dissolved or disintegrated with water,

30 and then be administered.

[0064]
A dose of the solid preparation varies depending on a
pharmaceutically active ingredient, a subject to be

administered, the kind of a disease and the like, and may be

35 selected from such a range that the dose of a pharmaceutically

57



pol ysorbate 800.3 ng citric acid0.02 ng 5 ferric oxide0.02 ng total 130 ng
[ 0080) Production Exanple 10 Production of enteric fine granules

G ycerol nonostearate (14,4 g), polysorbate 80 (4.32 g) and ferric oxide
(0.29 g) were added to purified water (470 ) and the mixture was heated in
a honom xeectlLvé CingWAMOBONOVIXERE men GfACCti®8 BPOTBkushu Ei ke Kogyo) to

70C, and cool ed t0 room tenpenature t ggngcgugli}ggglig: ag{gg@%tzfﬁ(g@é@ient

enul si on. _Trieth_‘f’ri% Ti%rat e 4, citric a gp were

di SSIOI ved gg puﬁg@ﬂ;g@liﬁprt}(a’sJ&léb'_cg)pre@radanr&bhaorfylthe pcederthyl acryl ate
copol ynmer dispersion_ (Eudragit_1.30D- 55, nmanufactured by Evoni k Pogeh 672
g) and net ApFeRbipRacty|aFelet AT ESATHED T GRS YREY B SBBr ggoﬁ ?%%g}(g)glg
NE30D, ”?“HEESEURQQ%PV Evoni k, 201 Raehmyddéha84 udkewer enaddedomfc glysey ol

nonost earate enul'sion was added to the obtained solution to give a coating
sol ution. AopiédeeerHi heusampeynd(BEs6. BHA) olasha 14 6r efBALPBNed coati ng

solution (1600, 05, was. _applied tq.t teric fin ragu 0 ,
whi ch wer eGSBPQFHégth ?’Y%Igﬁ%lf]?%lnc %&w&oge%é), bS: |er“i1gl g%&%%?%??%%ui gi)zed
bed coater (E$RbBoA= ELOVEERBN USRS thied ke ;Freduimd nGaripor ati espisTheceoani ng

conditions were: inlet tenperature about 35C spr air pressure about 1
kgficne, esRatdpahipngafige- 100! °BED %}%ﬁ%%&f%@%&g, rotor speed

about 150 rpm. SPhHaYstahg aPestt 2 Dedd A caaRY iROSIltie@n howee
side. As aglrgesﬁl t, ascont rol |l ed-rel easle (?lci m was %?ﬁ.l The obt’ai ned fine

granul es wetteedsi eicen vachenar a8 ¢ f&Fs L tors /afipFSSEd Oh PSugRPE T ound
ol - T CompoGFeiGR B Bkt BFLc T T BT SRreL WIE0 e SR marer i rrne
granul es (Rrsedueeisi eaubxanplem®)d80omaratreomadridhi creapiidest lnpintaedy| at e
g?f?;{gﬁg?%: rg%tg%kegeggggggggg?_géhgér§g¥3@§géﬁf§¥ugfgg¥-ergzhg%dtriethyl
15 trauma, multiple organ failure or extensive burn which
requires intensive care); treatment and prevention of an ulcer
caused by a non-steroidal antiinflammatory agent; treatment
and prevention of gastric hyperacidity and an ulcer caused by
postoperative stress; administration before anesthesia and the
20 like. The dose of the preparation is about 0.5 to about 1500
mg/day, preferably about 5 to about 500 mg/day, more
preferably about 5 to about 150 mg/day per adult (60 kg body
weight) of lansoprazole or optical isomers. Lansoprazole or an
optically active form thereof may be used in combination with
25 other pharmaceutical agents (antitumor agent, antibacterial
agent etc.). Particularly, a combined use with an
antibacterial agent selected from erythromycin antibiotics
(e.g., clarithromycin etc.), penicillin antibiotics (e.g.,
amoxicillin etc.) and imidazole compounds (e.g., metronidazole
30 etc.) affords a superior effect for eradication of H. pylori.
[0065]
When a PPI such as lansoprazole, an optically active form
thereof and the like is used as a pharmaceutically active

ingredient for the preparation of the present invention, a

35 preparation capable of controlled release to achieve an
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gl ycerol nonostearate6.0 ng 5 polysorbate 801.8 ng citric acid0.05 ng
ferric oxide0.12 ng total 250 ng 10081) To Production Exanple 11 Production
of enteric fine granul es G ycerol nonostearate (1.2 g), polysorbate
80 (0.36 g) and ferric oxide (0.02 g) were added to purifie t 36. 8
g), and theveFrsgere wds Heate®nacha dhofoni Rér a%"l'f?r(. dggl% ;

manuf act ur ed, py, To [ph Ki ko KOOMR) d-Q n{@CneaNndoc0okedotfsroom &egmer & ur e
to give a glycerol nonostearate emulsion. Macrogol 6000 (2.04 g) and citric
acid (0.02d¢gyimepeedi ssolved in purified water (25 g), and nethacrylic

aci d-ethyl acryl ate copol rdi rsion (Eudragi - 55, u d 20
by Evonik Roehmﬂ%%lz?]f)%’@%lanr;r?d‘ rﬂésfto © het 38%%’%915?%& §§try at%a)g‘%{1 j(:) Yer
di spersi pn,( Fugpaght i NEInpr ey actiunedphyzbvenvk Roehiry {beBeg) awre
added. A glycerol nonostearate enul sion was added to the obtained sol ution
to give a pbariagesbler}bn. agtpreddtBRined anbdrl £55C88SgyRofMehe s

af or ement | gaed, cQahs NGROLULIAN 4 3% 2B). WenoapRl bed hoirpLert oolboe
granul es ( g), ich were obtalned I n Production Exanple 10, using a
rotary fl uddigedobhesncoat eon (SPIIRAOFE/ON armmiboaet doadabpufFr éuhgurs or

Corporation). The coati conditions were: inl.et .t r C,
spray air QGHB?ESSYﬁ?%nag(gLﬁ‘g 1%k g M AT A ?/g‘%ﬁ%égb%o&agggigggssure
about 259 mBEHgamiAt ot speeslrabopt 150 rpm spray rate about 2.0 g/nin,
spray gun position lower side. As a result, a controlled-release fil mwas
formed. ThéO8Bfadi ned fine granules were dried in vacua at 40C for 16 hr and
passed through aWHé r o, 3h £Y - 40 Yie L &Tie filRg caranul e wbhhiBose,
particle size o 35 pm=- 500 pm [ Conposition of ‘enteric fine granules
(260 ng)] eheepirepbiracignaniil dse (Proghict i owaBEmsl és1082501ngor the

treatment and prophylaxis of obesity, adipositas, hyperlipemia,

15 diabetes and the like, and the dose thereof is, as voglibose,
about 0.01 - about 30 mg/day, preferably about 0.01 - about 10
ng/day, more preferably about 0.1 - about 3 mg/day, for an
adult (60 kg body weight). The tablet may be administered once
a day or in 2 - 3 portions a day.

20 [0067]

The present invention provides a method of suppressing
breakage of fine granules showing controlled release of a
pharmaceutically active ingredient, which are comprised in an
orally-disintegrating tablet obtained by tabletting the fine

25 granules and an additive, which method comprises, during
production of the tablet, coating the fine granules with a
coating layer comprising a polymer affording a casting film
having an elongation at break of about 100 - about 700%.
According to this method, decreased masking effect of the

30 bitter taste of the pharmaceutically active ingredient and
decreased acid resistance due to the breakage of fine granules
can be prevented.

Examples
[0068]

35 The present invention is explained in detail in the
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met hacrylic acid-etnyi acrylate copolyner7.63 ng 5 nethyl

met hacryl ate-ethyl acryl ate copol yner0, 85 ng macrogol 60000.85 in glycerol
nonost earate0.5 ng pol ysorbate 800.15 ng citric acid0.01 ng 10 ferric

oxi de0. 01 ny_.total 260 ng [ 0032] Production Exanple 12 Production of

manni t ol - eFeldOEW dnt eFiee ¥ T hed gk anfireduction Egagmlsst, ERmPlews

di ssol ved R puridfd&d vl ar, (246290 #.0 G Mt L0884 50 Utvm:i'chAa
pr edet er m ne am?ur'}t (100 g% o% ?he afor elmanti oned coating sol uti oﬁe(240 g)
was appl i edotto ttchéeentarsttriemeagr anuiest(260 g), which were obtained in

Producti on Exanp 11, using a rotary fluidi zed hed coater, 20 | R- A- FLOW
manuf act ured by kﬁguﬁamﬁﬁ?%%?%t?%% .yrﬁ'htglec?é}z'ﬁ?d’l@gn@ S ' inlet
t enper at §ir ecaRRUat40fe SRRY] & IwPF & SIS eTaR0idscl trgfireadpoexhausthai r

gauge 100, BED pressure about. 250 nmHd, rotor sEeed,about 150 rpm spray
rate about F15ignnFATPSpHaAYe gRFCHHZTT I oNTILEREr OSnaEY I Rar APEe Tigds 25

over coat edusﬂéﬂehgﬁéék%ﬁ xgéé‘ﬁ’s arenul g were f@iﬁ%@ih@ ﬁﬁﬁh\gl@ts 40G for 16 hr
and passed through a round sieve to give the outernost [ayer-coated fine
gr anul es wCbmpa rpdritvec | xaizkeeof d@bpaummd 600 piR) -2- [ [[Comeadiytli-ér of

ool o (PPodeds Font BuERuF AR A Rk AT GT IR A
10 benzimidazole. The properties of the tablets obtained in the
Examples were measured by the following test methods.
(1) hardness test
Tablet hardness was measured using a tablet hardness tester
(manufactured by Toyama Sangyo Co., Ltd.). The test was run 10
15 times and the average thereof is shown.
(2) disintegration test in oral cavity
The time necessary for a tablet to be completely disintegrated
in the oral cavity with saliva alone was measured. Four
subjects performed the test and the average thereof is shown.
20 [0069]
Production Example 1
Production of fine granules coated with pharmaceutically
active ingredient
Core granules to be the core of controlled release fine
25 granules A were produced as follows. Hypromellose (TC-5EW,
60g) was dissolved in purified water (780 g}, low-substituted
hydroxypropyl cellulose (L-HPC-32, 30g) and magnesium
carbonate (60 g) were dispersed in this solution. Compound X
(180 g) was uniformly dispersed in the obtained dispersion to
30 give a coating solution. A predetermined amount (971 g) of the
compound X-containing coating solution (1110 g) was applied to
lactose-crystalline cellulose spheres (Nonpareil 105T, 150 g)
using a rotary fluidized bed coater (SPIR-A-FLOW, manufactured

by Freund Corporation). The coating conditions were: inlet

35 temperature about 37°C, spray air pressure about 1 kgf/cm?,
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[ 0083] 35 Production Exanple 13 Production of outer |ayer

conponent - gr anul at ed powder Mannitol (401 g), | ow substituted
hydr oxypr opyl cellul ose (L-HPC-33, 60 a), crystalline cellul ose (60 g) and
orospovi done (30 g), anhydrous citric acid (6 , aspartanme (6 5 g) and

fl avor (STRK\V\BERRYaDURAR@/E 1&%&5%9%% l@ ut e O9rgfioweretekar ged in

a fluid be Lan y QMQE% , and
they were %F%nglgkggemﬁprﬁgpla§§ﬁ%yg%;§%3%%ﬁ§:ég Ut 1 on 05%%§Q§It0| (24 9)
in purifiegowdtépn( 186eg) sadd. drifete®t ahgi vweraictuber of ayeat poyderh€ 588 q) .

10 Nhgne3|unlstearate (12 g) was further, added, and the m xture was m xed
inabag té& é@&@egnféﬂﬁegrﬁave?sd@%ﬁ%ﬁ%ﬁ&eﬁﬁ%ﬂuﬂ%ﬁ%ﬂjaﬁoﬁ@e@ tebol ) Pr[0084]
Exanpl e 3 Ldphaddeti enrshghr al byasd s degrad idigresldrd prepanakl @ith a

The pol yner-coated fine granules (2009. g) obtained in Production Exanple
4, the enteﬁm¢ltﬂﬁesgzangfeé5@185 g)5@%twmned in Production Exanple 12 and
the outer e 4

Production[%ﬁlg?ggqp8H mgégg l(an aﬁ&fgﬁﬁﬁbg%mﬁﬁ%gg %38 eV
predeternlmedlaeoungr¢35@ng) (8b m@E]obtalned m xed powder (709.1 Q) mas

t abietted si a rotar abl et t mac hi Correct 19N AWO) (709.1
my/ t abl et , Sﬁn9£¥55%ﬁihnefFalfgéﬁ%% %éh%#ﬁ%veled edge, tabfettlng

pressurqOZQN%Nba&@lglgg5¢ne 25 oraliv-disintegrat.ing sol 3d pgeparation
(709. 1) contalnln% conmpound X (30 ng) of the present invention. [0085]
Exanpl e 4 Pos@eeridon of oral |l y-disintegrating solid prepastien 30The

pol yner - cogty $.(201.8g) obtained in Producti anple 6, the
enteric fine gFS&Eﬁegg?ngs obtained i n Production Exaan@em 2 and the

out er | ayerlcoomposentuigdahytiabedppoprerceByko8y) obtai ned g Production

Exampl e 13 me&%mghﬁed in a bag to give a m xed powder. A

10 mg

15 total 85 mg
[0070]
Production Example 2
Production of fine granules coated with intermediate layer

The pharmaceutically active ingredient-coated fine

20 granules obtained in Production Example 1 was coated with an
intermediate layer coating solution using a rotary fluidized
bed coater (SPIR-A-FLOW, manufactured by Freund Corporation),
and directly dried to give fine granules with the following
composition. The intermediate layer coating solution was

25 produced by dissolving hypromellose (TC-5EW, 39.5 g) and
mannitol (39.5 g) in purified water (620.4 g), and dispersing
titanium oxide (11.3 g), talc (16.9 g) and low-substituted
hydroxypropyl cellulose (L-HPC-32, 28.2 g) in the obtained
solution. A predetermined amount (661 g) of the intermediate

30 layer coating solution (755.8 g) was applied to the fine
granules coated with pharmaceutically active ingredient (400
g), which were obtained in Production Example 1, using a
rotary fluidized bed coater (SPIR-A-FLOW, manufactured by

Freund Corporation). The coating conditions were: inlet

35 temperature about 60°C, spray air pressure about 1 kgf/cma
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35 predeterm ned anobunt (350 g) of the obtained m xed powder (711.1g) was
tabletted using a rotary tabletting machine (Correct 19K AW

(711. 1ng/tablet, a 13 mm 5 punch, fiat-faced with bevel ed edge, tabletting
pressure 20 kN) to give the orally-disintegrating solid preparation.

(711. 1ng) €sheEFhi AL coHPOUNO O (%@ e ssfinehébprésénP Mmlignt FOROT [ 0086]

Conparativ d iQ i si Rt eg L ng I reparation
The enteri gp |§re@{3]§%%u$%§ %@ﬁl’. Ogbg%yog[{agélénég%iluﬁc r'ngZ{nligh ?gkégaﬁ% e 3, the
out er | ayepoedhponehtwgr anidat edfpendehe( 68mBlg)iobt af nedat imdr aduet i on
Exanpl e 5 and nagnesium stearate (1.2 g). were mixed. in a bag to give a

n xed powdePtaThedobtaf netrmi ket Wé?rl(eﬁlé%ng)va\%é) £abAELE eﬂ‘g’%s]i%d‘r

Aut ogr aph GhhagdgsBadesh actrath by S MDY Eorpaeatiran):148 €888ed NU
/tablet, a 13 nin4 punch, Tlat-faced with bevel ed edge, tabletting pressure
20 kN cMp) wiibhgiiveetrhedoriat | ayksinittdyratdary isdlel é¢ipeepdr abDopm( 50807 wm)
cont ai ni ng - 0 o 7 .at i : ction
of capsul e [gggggggﬁi%ﬁ ((Q)f ]‘é{ng?gér?rcg’fqﬁneés Sc%fnurgégqu%% \iﬁtgj\lg'ﬁ%ag%tcér%gggne
granul es (24009mgy) obtained in Production Exanple 3 were filled in a. HPMC
capsule to_give a capsule containing 30 ng of .conpound X per capsule. 25

[ 0088] Expégpﬁeﬂfﬁpugﬁan‘b?%t 4% tn gijhIarﬁ%m df the tabl ets obtained
in Conpay abi¥evEXangtedienExarpdeude aid dexalee 13 was neasured bys and abl et
har dness tester (manufactured by Toyama Sangyo Co., Ltd.). 30 According to
t he JapaneS&PPREEAAEdPOei a di ssol ution test, Method 2, a dissol uth giv t est

wbr e ccovaraa  BRACH TSt ad T alon 2 b F N AR brbr ane filier. Tadl

absor bancetwas neasured and the drug dissolution rate in 0.1N FlI Gl mas

titanium oxide 3 mg

15 mannitol 7 mg
total 110 mg
[0071]

Production Example 3
Production of enteric fine granules

20 Methyl methacrylate-methacrylic acid copolymer (Eudragit
S100, manufactured by Evonik Roehm) (184.8 g) and triethyl
citrate (37.2 g) were dissolved in a mixture of purified water
(283.2 g) and anhydrous ethanol (2545 g), and talc (92.4 q)
was dispersed in the obtained solution to give a coating

25 solution. A predetermined amount (2749 g) of the
aforementioned coating solution (3142.6 g) was applied to the
fine granules coated with intermediate layer (220 g), which
were obtained in Production Example 2, using a rotary
fluidized bed coater (SPIR-A-FLOW, manufactured by Freund

30 Corporation). The coating conditions were: inlet temperature
about 35°C, spray air pressure about 1 kgf/cm?, exhaust air
gauge 100, BED pressure about 250 mmHg, rotor speed about 300
rpm, spray rate about 2.0 g/min, spray gun position lower side.
As a result, a controlled-release film which dissolves in a

35 pH-dependent manner (pharmaceutically active ingredient is
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as calculated, The results are shown bel ow. The hardness test was
performed 6 tinmes and the dissolution test was perfornmed 2 tines, and the
average val ues are shown, Kjee.9] Table | dissolution Prebarationhardness

.(N) care (%9 Conparative Exanple |33 Ex | e, 1573.7 oxdflqg,.6.c6 C090

As is cl eaFcfeafftabRethe feﬁéflﬂr-lgﬁﬁ@{% Bff.g%].gE‘?‘eh?er o 3%0595%?% goglﬂﬁae}j

E;fflCIentH%ehbggaﬁggbek'H%F@P§§§%§§ ﬁégqxﬂfi Q. he d@bhet 405c Gagparati ve
anple 1,arid the FSsol Ution rate was 1ow, erefore, it was confirnmed

Lhat t he t abl endhardredsthndugi @ rewidtsme 4fa arlviealsingerdag fiveee i nproved
y coating the enteric fine granules, with oat.rlq..J ayer containing a
pol yner, [@G@?Flﬁﬁpw?ﬂeﬂta?g@% |3lee of 59 ‘Fﬂb—cgggu ‘obtained in
Conpar at sve cexaerlieidn afdehberiableis @hirained (210B0amp)é 1 and Exanple 2
were orally admnistered. to fasted beagle dogs at a dose of 30 ng (anount
equi val ept fieecoFpouRas Xpataft Bt tAdHHFSI9E3Gh, the concentration of

conpound X]{agltegjrq@gﬁgﬂ@&gﬁaﬁ%ﬁﬁﬁe%) 1. hr, 2 hr, 4 hr, 6 hr, B hryo 1 hr

and. 12 hr the area uhder the blood concentration-tine curve

[ Act (p, g' himtpy nastbakcylat edmbyhaheyt tapezidmoopiod ymer addi tion, thég
maxi mum bl Q%ﬂ concentration ilerua.x (pleim) ] and tine-to-mnmaxi gyn})b}[@od
concentratidnS [ Tmax (h)] were al so neasured_ The results are 25 shown

bel ow. |;p the ctakliecithketwel ues show aver age_val |ieSEi 1,00921 Tabl é &g
total 240.9 mg
[0072]

Production Example 4
Production of polymer-coated fine granules

15 Purified water (190 g) was heated to 80°C, and
polysorbate 80 (1.84 g), glycerol monostearate (4.6 g) and
triethyl citrate (4.6 g) were dispersed therein. The
suspension was cooled to room temperature, and added to
methacrylic acid-methyl acrylate-methyl methacrylate copolymer

20 dispersion (Eudragit FS30D, manufactured by Evonik Roehm) (307
g) and uniformly mixed to give a coating solution. A
predetermined amount (116 g) of the aforementioned coating
solution (508.04 g) was applied to the enteric fine granules
(200 g), which were obtained in Production Example 3, using a

25 rotary fluidized bed coater (SPIR-A-FLOW, manufactured by
Freund Corporation). The coating conditions were: inlet
temperature about 32°C, spray air pressure about 1 kgf/cmz,
exhaust air gauge 100, BED pressure about 250 mmHg, rotor
speed about 300 rpm, spray rate about 2.0 g/min, spray gun

30 position lower side. The obtained fine granules were dried in
vacuo at 40°C for 16 hr and passed through a round sieve to
give polymer-coated fine granules with a particle size of 150
pm - 500 pm.
[Composition of polymer-coated fine granules (267.87 mg)]

35 enteric fine granules (Production Example 3) 240.9 mg
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Prepar ati onACCCmaxTmex (Pid' hinmL)(n) Conparative Exanple
236450. 1601. 3280. 2763.51 .0 Exanple 1 2.661-11.144 0.9550,383 3 51.0
Exgrplg 2 h3.0371,§8§ 1,0970.514 4.00.0 [00931 As is clear from
able 2, the absorbability of the tablets of le 1 and Exanple 2 did
not decr ea@@thﬁﬁkléhlr9,a%%g‘dﬁﬁﬁfb}f]e(fctré’ltaﬁ@‘@ﬁﬁggﬁgpof Conpar at i \r/né Exanpl e 2.
5Fr omthga 5‘83%%? of gxgg%%lal Exanpl e 1 and Experinmentals lBoamel e 2, it
was confirned t at t%e tabl e ardness and acid resistance after tabletting
wer e i npropedyswirbhbet 80rar ked decrease in the absorbability CaffBefJora

adm ni stration, by coating the enteric fine granules with a 10,cgatin
| ayer cont thFﬁﬁo 188?9%‘1’9"’.“:%%94] 1220R8" ' N9
5 triethyl citrate 1.2 mg
total 267.87 mg
[0073]

Production Example 5
Production of outer layer component-granulated powder

10 Mannitol (414 g), low-substituted hydroxypropyl cellulose
(L-HPC-33, 60 g), crystalline cellulose (60 g) and
crospovidone (30 g) were charged in a fluid bed granulator
(LAB-1, manufactured by POWREX CORPORATION), and they were
granulated while spraying an aqueous solution of mannitol (24

15 g) in purified water (136 g) and dried to give an outer layer
component—-granulated powder (573 g).
[0074]
Example 1
Production of orally-disintegrating solid preparation

20 The polymer—coated fine granules (54.0 g) obtained in
Production Example 4, the outer layer component-granulated
powder (58.8 g) obtained in Production Example 5 and magnesium
stearate (1.2 g) were mixed in a bag to give a mixed powder.
The obtained mixed powder (114 g) was tabletted using

25 Autograph (trade name, manufactured by SHIMADZU Corporation)
(565.5 mg/tablet, a 13 mm¢ punch, flat-faced with beveled edge,
tabletting pressure 20 kN/cm?) to give the orally-
disintegrating solid preparation (565.5 mg) containing
compound X (30 mg) of the present invention.

30 [0075]
Production Example 6
Production of polymer-coated fine granules

Purified water (190 g) was heated to 80°C, and

polysorbate 80 (1.68 g), glycerol monostearate (4.2 g) and

35 triethyl citrate (8.4 g) were dispersed therein. The
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Production Exanple 14 Production of fine granules coated with
phar maceutically active ingredient 15Core granules to be the
cor}rﬁlled. rel ease fine granules A were produced as foll ows.
cellul ose (HPC-SL-T, 360 g) was dissolved in rified ter

| ow subst i BUBRENRIRR IIGHroRASE A FIC%e t(e’ﬂlpﬁé%g%ier 1%’6%33%%%

core of

Hydr oxvpr opyl
4600 g),

Hﬁgnesium

carbonat e ﬁé@QaS}yYE%G%éﬁéuﬁﬁﬁﬁyiid& ,b%eS&buh&Qnmeﬁﬁﬂbﬁynﬁtéi&dégﬁymﬁr“ﬁs

uniformy

I spersed Iin the obtained dispersionto give a coating sol ution.

A Ior edet er di apdr ahount EYESSDL ty) FSFHO I heapodpeting eX- BEnEdpPhi hgRe@ddti ni? 80
sol uti on (660, ), et appl 6. o Jaalgae-rystalll gecel Lyl oge spheres

(Nonpareil 210 y Tluidze coater

( MP- 10

TOKU- 2 typprefBiufached eshdiyn tPOUREX QORPORAEI Gprefihat toatingogohugt i ons

were: inlet air tenperature about 85C, product tenperature ab
air vol umesabBbionoNES i 78 Flot'ttS SFeed SShdet © Oegg

g/mn, spr ep8ug) Poghiion,danggntd @leq Aft @i Jobe 1 oRpEgEeMe 08

30 obt ai ne granul es were dried for about 50 mn to give

RESpFaycrafaMa

out 31C, spray
i_la%%t 17
, Ceaih§da the
core granul es

(2550 g). rpCenpofitidnzed Yeheaptamul € 1E0aEd0W, t Raphaprtetadi 4l |y

active i.ncredien 85 | a - LLj | )
O e T g e S G
| ow subs} i tuhed -Bydrexypeepyt2eel lsuhagesikl bEEsbyde oxtypuopy | kgeldnil,0se10 ny

total 85 ny. 095] Production Exanple 15 10 Producti of fin
coat ed mﬁtﬁXLﬁPéFnéHFaQ%ug%y%Qor BED pressure about 250 mmHg,

speed about 300 rpm, spray rate about 2.0 g/min, spr

e granules
TYOTtor

ay gun

position lower side. The obtained fine granules were dried in

vacuo at 40°C for 16 hr and passed through a round sieve to

15 give polymer-coated fine granules with a particle si

pm - 500 pm.
[Composition of polymer-coated fine granules (269.08

ze of 150

mg) ]

enteric fine granules (Production Example 3) 240.9 mg

methacrylic acid-methyl acrylate-methyl

20 methacrylate copolymer 24.09 mg
polysorbate 80 0.48 mg
glycerol monostearate 1.2 mg
triethyl citrate 2.41 mg
total 269.08 mg

25 [0076]

Example 2

Production of orally-disintegrating solid preparation

The polymer-coated fine granules (54.0g) obtained in

Production Example 6, the outer layer component-granulated

30 powder (58.8g) obtained in Production Example 5 and

stearate (1.2g) were mixed in a bag to give a mixed

magnesium

powder.

The obtained mixed powder (568.0mg) was tabletted using

Autograph (trade name, manufactured by SHIMADZU Corporation)

(568.0mg/tablet, a 13 mm¢ punch, flat-faced with beveled edge,

35 tabletting pressure 20 kN/cm’) to give the orally-
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The pharnmaceutically active ingredient-coated fine granules obtained in
Production Exanple 14 was coated with an internedi ate | ayer coating
solution using a rotary fluidized bed coater (MP-10 TOKU- 2 type,
manuf act ured. by POAREX |'s CORPORATION), and directly dried to give fine
granul es WA 1 89F6FFBQAﬁ@l%%hQ%@ﬁ%W%ﬁﬂonﬂﬁ§qsnpgﬂﬁe&PQFélpéygrCEBBPPHQ

sol ution wg§é@boﬁ5§egfbyhglﬁ§é@éﬁ{ﬂhﬁg@Hg¥Bﬂ| ose (TG 5EW 252 g) and

manni tol (25 in purified water (3960 g), and dispersing titani um oxide
(103 9g), tdw@70108 g) and | ow 20 substltuted hydr oxypr opyl cell ul ose

(L- HPC- 32, 1%% o] N ghe obt aiLned sol ution. A predeterm ned anount (4050 g)
of the int EFPEEFEE8™ 5§2PtBafli ng sol ution (4860 g) was applied to the fine
granul essceabedceibh pharmsegticaldy @stdae Wingr @ﬂiaemfac(eaﬁiaagly whi ch
wer e obtained in Production Exanple 25 14, using a rotary fl uidized bed
coater (MPAEGiTexingreeypet manufactured. by POAREX. CORPORATI ON). The

coating condi t i 0ps Wereant 1LEL (Al e tAMMRIALIIS: AANLAICy RLOGUSE rin
d

t enperature about 41C; spray air vol une about. rotor spee
about 550 gpamuépsaﬁ vate aboduca@ @#rﬁaibspiayHgdmOpgsropmh Goltahgenti al .

After the c | 0 n th d fine, .granul es.were dried for
Sbout 50 mAEGh padst FRRGDGREELTEuRt of dle " SHasPrRE df aRiF e Ehat od
W th inter edieat ec6l4@y§§ wibhca(parsigl £ sdwesfstiaitdld hy3edxiybopyl
[ Composi tion_of fine a:anules coated with internediate layer 35 (110 ng

fine granul6sltdaced (W ERCphal naeedt i 2 INAHAT NV iGRgRedicemt ( @ﬁr@du@??@%]

Exanpl e 14)83 @s@&pEH”@MQS%:LHEl&HW c%ﬂ[%%hhhu&e%@yg'i O¥YRr QRYFofgl | ul 0ses
ng 5 talc3 ny tltanlun1OX| de3 manni t ol total 11 [ 00961 10

Pr oducti on dE)S@ﬁpIB@dl6nPtbdqut@nn@ﬂ @mmrs:ldn reo glamlaeszoatlng

solution. A predetermined amount (793 g) of the compound X-

15 containing coating solution (915 g) was applied to lactose-
crystalline cellulose spheres (Nonpareil 105T, 130 g) using a
rotary fluidized bed coater (SPIR-A-FLOW, manufactured by
Freund Corporation). The coating conditions were: inlet
temperature about 40°C, spray ailr pressure about 1 kgf/cm?,

20 exhaust air gauge 100, BED pressure about 250 mmHg, rotor
speed about 300 rpm, spray rate about 6 g/min, spray gun
position lower side. After the completion of coating, the
obtained fine granules were dried in vacuo at 40°C for 16 hr
and passed through a round sieve to give core granules with a

25 particle size of 125 pm - 500 pm.

[Composition of fine granules coated with pharmaceutically
active ingredient (85 mg)]

lactose-crystalline cellulose spheres

(Nonpareil 105T) 30 mg
30 compound X 15 mg
mannitol 7.5 mg
talc 7.5 mg
magnesium carbonate 10 mg
low-substituted hydroxypropyl cellulose 5 mg
35 hydroxypropyl cellulose 10 mg
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Met hyl net hacryl ate-net hacrylic acid copol ynmer (Eudragit S100,

manuf actured. by Evoni k Roehm) (832 g) and triethvl citrate (166 g) were
dissolved in a mxture of purified water 15 (1272 g) and anhydrous et hanol
(11451 g), and_talc (416 g) was dispersed in the obtained solution to give
a coating §6fation. A predet er mi ned anmount (12370 g) of t &> &#%r enent i oned
coati ng sohgbbgp (14137 g) was applied to the fine granules coated with

i nternedi ate Iayer (990 g), which were obtained in 20 Production Exanpl e
15, using &rpdtatyon|Exanpbe ®ed coater (MP-10 TOKU- 2 type, manufactured by

PONBEX ORATI . The_coatin onditigns, were: .inlet air tenperature
Sbout 550, PRPOUGET b etpef Shor S ABORS S by T P e ST AR SBoRY 280

141/ mi n, srotor Speedpabehdc&0 cPMy @Y d ahgraboehtl8ogtBunsisgray gun
position tangential. As a result, a controlled-release filmwhich dissolves

in a pH defERBEBAES nehRRINEPhER NeeRdnGidan yraetilee /i Wgsegreredi YiEb| @ased in
t he environ . t al A for. . ai i

granul es wggggg?géég?% %% %gkéégt f%ﬁlgﬁ?ﬁ%}aggggbgsgggggg Fﬂﬁgﬂéhgg round
sieve to gbed enteerc (PR EN0l esmamuffac ypara byl éreupd 6brbPatmhion), 425

pm [ Conpositign of enteric,.fine granules (240.9 ] .fine granul es coated
BE ! ot or A8t SLESPAERr St BT B B oS RN Ret Hp| Zo T LovEng
net hacr yb atempBbhacey| i criaciichtcopRlMrRe’ TaX%ri cohal 638s610BidH i widy!

citratel5. 4 ng t ot al 240. 9 gg [0097] 5 Production Exanple 17 Production of
pol yner - coRFEHUFPAeLYr ahtFe5ving hypmpglicse WadstisgrisngyviRgs2Rédeed to

B0C. ,and PaleyBOEbaLEatha01 81 011 o voeral smnostentale (1248049) and

triethyl citrat wer e di spetrse ein. The [ o suspénsi on was
cool ed to déepetrenper attaejunndxadeled 12 giet hadry|(7c 2agi) damet hpli—

manut act ur GUURY - EJREK PORRRY (RO 26 i i QP Rry “Wrdd £0 alvE™s
coat i ng:sobltbonedAspreteder mmed carwini(ed4 agbuat tbeoagprenenté oned
coating intermediate layer coating solution (600 g) was applied to the
fine granules coated with pharmaceutically active ingredient
(170 g), which were obtained in Production Example 7, using a
rotary fluidized bed coater (SPIR-A-FLOW, manufactured by
20 Freund Corporation). The coating conditions were: inlet
temperature about 60°C, spray air pressure about 1 kgf/cm?,
exhaust air gauge 100, BED pressure about 250 mmHg, rotor
speed about 300 rpm, spray rate about 2.5 g/min, spray gun
position lower side. After the completion of coating, the
25 obtained fine granules were dried in vacuo at 40°C for 16 hr
and passed through a round sieve to give fine granules coated
with intermediate layer with a particle size of 125 pm - 500 pm.

[Composition of fine granules coated with intermediate layer

(110 mg) ]
30 fine granules coated with pharmaceutically
active ingredient (Production Example 7) 85 mg
hypromellose 7 mg
low-substituted hydroxypropyl cellulose 5 mg
talc 3 mg
35 titanium oxide 3 mg
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15 solution (1485.8 g) was applied to the enteric fine granules (1040 g),
whi ch were obtained in Production Exanple 16, using a rotary fluidized bed
coater (MP-10 TOKU- 2 type, nmanufactured by POAP. EX CORPCORATI ON). The
coating conditLoni were: inlet air tenperature about 60C, product

t enper at ur 838B6HP126C, spray 20 air vol une about 120 NE/min,’ #Gtor speed
about 550 gpgyispray rate about 9 g/mn, spray aun positionoLa#ggenLidi.
After the conpletion of coating, polyner-coated fine granules (1156 g) were
obt ai ned, [[@6rPdsition of pol yner-coated fine granules (267.87 ng)] enteric

fine granules .(Producti l e 16)240.9 ng net hacrylic acid--nethyl
acrylate-nefﬁy c%% ﬁa%f%ﬁ%f%aggpolyner24.09 ng pol ysorbate 800.48 ny

gl ycer ol s npresieat ahedf2engesoct fimt hytamniltasat el. 2 ng total 267. 87 ng [ 0098]

Production Exanple 18 Producti on of mapnitol coated fi Manni t ol
(108 g) was di ssEILVERTPH PUPPFFed et e (%4@'gf%d35°§#%%eg%@23b?26 g o

solution. Appredeternbiede ap0YHtgf 3P2rd)akied he ghoriaTedt waned ¢oatiing
solution (756 g) was applied to t%e pol yner - coated fine % les (1156 g),

whi ch wer e 9obt andedhenmpPrbduet Voh Earpd elnl B hisialy %8 dt ;%ufl ui di zed bed
Coat | ng coRFTENGHONErB: " Rarel oot e s So 2907 Br dudt Cr nd
t enper atiur ecabedt t34Coosptayparatvot une aborta Pydyali monostterrspeed about
Che compl sBFBH S0P coal RERST b tHS otk SltheH el Catancl 86 ien: Bri Bl YoFe
about 2 mi pyjiandiRassed bhrewghqawsesnd(Sheye, tondine HIIMItiQ) weaat-edhyilne
granules with a particle size of 250 p.m- 425 pi.
acrylate copolymer dispersion (Eudragit L30D-55, manufactured
by Evonik Roehm) (122.08 g) and methyl methacrylate-ethyl
15 acrylate copolymer dispersion (Eudragit NE30D, manufactured by
Evonik Roehm) (13.6 g) were added. A glycerol monostearate
emulsion was added to the obtained solution to give a coating
solution. A predetermined amount (111.1 g) of the
aforementioned coating solution (266.68 g) was applied to the
20 fine granules coated with intermediate layer (110 g), which
were obtained in Production Example 8, using a rotary
fluidized bed coater (SPIR-A-FLOW, manufactured by Freund
Corporation). The coating conditions were: inlet temperature
about 35°C, spray air pressure about 1 kgf/cm?, exhaust air
25 gauge 100, BED pressure about 250 mmHg, rotor speed about 150
rpm, spray rate about 2.0 g/min, spray gun position lower side.
As a result, a controlled-release film was formed. The
obtained fine granules were dried in vacuo at 40°C for 16 hr
and passed through a round sieve to give enteric fine granules
30 with a particle size of 125 pm - 500 pm.
[Composition of enteric fine granules (130 mg)]

fine granules coated with intermediate

layer (Production Example 8) 110 mg
methacrylic acid-ethyl acrylate copolymer 15.26 mg
35 methyl methacrylate-ethyl acrylate copolymer 1.7 mg
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[ Conposition of mannitol-coated fine granules (277.9 ng)] pol yner-coated
fine granules | s(Production Exanple 17)267.9 ng. mannitol 10.0 ng total 277.9
ng [0099] Production Exanple 19 20 Production of fine granules coated with
i nternedi ate | ayer The pharnmaceutically active ingredient-caated
fine granuldsreBehi A0 in Producti on Exanpl e 14 was coated mﬁthlaﬁamg

intermedi ate, laygi £Oabd solution using a rotary fluidized bediceaty
(MP-10 T 3 type, manufactured by POAREX CORPORATION), and directly dried

to give fipelgeanubes #Wth the fol | owi ng conmposition. The inter nmédiafg

| ayer coating solution was produced by dissolving hypronel |l ose (4 504
q) and nanﬁFgBFc(%ﬁﬁ, g) in purified. water (5400 g), and dispe#%ﬁ%%ﬁm¥
titani um oxkdeit2d8ige, talc (216 g) and | ow 30 substituted hydr.odd propyl
cellulose (L-HPC-32, 360 g) in the obtained. solution. A predeterm hed
anmount . (68002¢) of the internediate | aver coating solution (720dﬂgfr%bs
applied to hhe ﬁine granul es coated with pharnmaceutically active ingredient
(2550 g), &h'cﬁ were obtained in Product ion Exanple 35 14, using a rotary
fluidi zed lpeddocatien Ex@aple TOKU-2 type, rmanufactured by POAREX

CORPORATI . Thg.coat%ngnﬁondét'qﬂg Wgﬁﬁﬂjgnlet air tenperature about 85C,
product t empEPEEGFE aBbut 41005 SPtay’ v

ray’air ol ume about 100 Nrimn, rotor
speed abgut 550 GpHresPlayoriatecabotd (7 g rg)n, ey ripanepsi (koR25g)
tangential. After the conpletion of coating, t he obtaiged fine gr?nzbes
were driedaf6r £30TAANO%AAE PAs<8d9t hPEGEhaE PEuRa BrevEied Hruertindd 9/

granul es C%tdeﬁgh\éﬁ Lhxknrer nedi giecdayal Mindhahinant i @ & .sipzeocsbvbbxpm, -
355 }lira. Conposition of fine granules coated wth intermnediate | ayer

10 (135 ny)antifaetgradubgsTobasied Kikd Hheymaceuti®@al | gndcepobed nge edd@nt
(PrOdUCtiO%e%é%@%k%r%4%g5gggehgpgfggéégf%$§h$§kearate emulsion. Triethyl

15 citrate (44.88 g) and citric acid (0.12 g) were dissolved in
purified water (319.4 g), and methacrylic acid-ethyl acrylate
copolymer dispersion (Eudragit L30D-55, manufactured by Evonik
Roehm) (672 g) and methyl methacrylate-ethyl acrylate
copolymer dispersion (Eudragit NE30D, manufactured by Evonik

20 Roehm) (74.64 g) were added. A glycerol monostearate emulsion
was added to the obtained solution to give a coating solution.
A predetermined amount (666.7 g) of the aforementioned coating
solution (1600.05 g) was applied to the enteric fine granules
(130 g), which were obtained in Production Example 9, using a

25 rotary fluidized bed coater (SPIR-A-FLOW, manufactured by
Freund Corporation). The coating conditions were: inlet
temperature about 35°C, spray air pressure about 1 kgf/cn@,
exhaust air gauge 100, BED pressure about 250 mmHg, rotor
speed about 150 rpm, spray rate about 2.0 g/min, spray gun

30 position lower side. As a result, a controlled-release film
was formed. The obtained fine granules were dried in vacuo at
40°C for 16 hr and passed through a round sieve to give enteric
fine granules with a particle size of 125 pm - 500 pm.
[Composition of enteric fine granules (250 mg)]

35 enteric fine granules (Production Example 9) 130 mg
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| ow substituted hydroxypropyl cellulosel0 ng is talc6 ng titanium oxi de6 ny
manni tol 14 ng 135 ng total [0100] 20 Production Exanple 20 Production of

pol ymer - coat ed fine granul es Purified water (1881.8 g) was heated
to 80C, and polysorbate 80 (17.5 g), glycerol. nonostearate (43,74 @),
triethyl cleEBReryddcracyy eyl arreatic cHde™ed. 49 g) and 25 & Mk

oxi de (0. 49ethyveng;lopel sedLhierel s g Sushenshan ves cool of 49 feom

tenperature, a to mXxed dis sion 9 met haorylic acid-
acryl at e- metrhgkhget bacrytat e copol yner di spersion (Eudragit MODL8.7 mg
manuf act ured by Eyoni k Roeh 2857.68 ) and nethacrylic 30 acig- t hyl
arryl ate cgggFéﬁﬁ YPLepersto t%Eudragit L300-55, manuf actured by é@dﬁyk

Roehm) (58p32ygbrpatd #piformy mxed to give a coating sol utionm, & g
predet ermi ned amount (4291 di of the aforenentioned coating sol ution

(4903. 76 grihascappified to the fine granules coated wth internBdPat®dl ayer
(1215 q), 11.C e obtained in Production Exanple 19, usin rotary
fluidized %géwggapéyg MP-10 TOKU- 2 type, manufactured by PCMREX@'ftz ﬂ&
CORPORATI ONptaThe coating conditions were: inlet air tenperatureaboug 45C,
pr oduct tqugrgﬁure about 26C, spray air volune about 120 NL/m n, rotor
speed about g rpom spray 5 rate about 7 g/mn, spray gun position

t angent i;al prafetibhersoupietion of coating, polyner-coated fine granul es
(2032 g) were obtained. Conposi tion of polyner-coated fine granules

(225.81 nngOﬂPﬁéigpaﬁﬁl@@t%éh@e@ﬁﬁﬁtQFqﬁﬂ¥%%ediate
Glycerol monostearate (1.2 g), polysorbate 80 (0.36 g)

and ferric oxide (0.02 g) were added to purified water (36.8
g), and the mixture was heated in a homomixer (T.K.

15 AUTOHOMOMIXER, manufactured by Tokushu Kika Kogyo) to 70°C, and
cooled to room temperature to give a glycerol monostearate
emulsion. Macrogol 6000 (2.04 g) and citric acid (0.02 g) were
dissolved in purified water (25 g), and methacrylic acid-ethyl
acrylate copolymer dispersion (Eudragit L30D-55, manufactured

20 by Evonik Roehm) (61.04 g) and methyl methacrylate-ethyl
acrylate copolymer dispersion (Eudragit NE30D, manufactured by
Evonik Roehm) (6.8 g) were added. A glycerol monostearate
emulsion was added to the obtained solution to give a coating
solution. A predetermined amount (55.53 g) of the

25 aforementioned coating solution (133.28 g) was applied to the
enteric fine granules (250 g), which were obtained in
Production Example 10, using a rotary fluidized bed coater
(SPIR-A-FLOW, manufactured by Freund Corporation). The coating
conditions were: inlet temperature about 35°C, spray air

30 pressure about 1 kgf/cn@, exhaust air gauge 100, BED pressure
about 250 mmHg, rotor speed about 150 rpm, spray rate about
2.0 g/min, spray gun position lower side. As a result, a
controlled-release film was formed. The obtained fine granules
were dried in vacuo at 40°C for 16 hr and passed through a

35 round sieve to give enteric fine granules with a particle size
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io layer (Production Exanple 19)135 ng nethacrylic acid-nethyl
acryl ate-net hyl nethacryl ate copol yner79 .38 ng nethacrylic acid-ethyl

acryl ate copol ynmer1l. 69 ng pol ysorbate 801.62 ng IS gl ycerol
nmonostearate4.05 ng , triethyl citrate405 ng yell ow ferrc oxi de0. 045 ny
ferric oxi dé01@45umy-t2R@&IR5. 81 ny 20 [0101] Producti on Exanple 21
Production i - q . htol (135 g) was

di ssol ved I[%Egﬁ??#%ﬁ;ﬁv\gf:ér E§110&319{%%5\?%15800(621'[69%82& ution. A

pr edet er m aeteaimuhing 63tam) lead Fxrddetdfoor Exenpilenéd) coati ng sdaft ingn (945
9) was appl i to the pol yner-coated fine granules (2032 q), ich were

obt armed” | HEER AR G BT OGRS STPOLAFSEt | uf di 2o bed! Cokt ey

(MP- 10 TOKKe2n{Y PRet RBERY Bet dik &ch Py e EEN) . The comtd Hgng
conditions were: inlet air tenperature about 70C, 30 product tenperature
about 34' emasppaglabPOV¥ol ume about 120 NI/min, rotor speed. abdUut8553WIrpm
spray rate 1 y gun position tangential. After

conpl et i onggpgg%)%%?lﬁg{@é?%aeé%ﬁaai ned fine granules were dried fo(%'r%glo%t 3
m n and papsédsdhbeugh8@ round sieve to give mannitol-coated fihel35ng
granul es w’ctltgr?cpgcr:}écl e size of 250 wa - 425 pm 81

0.01 mg
10 ferric oxide 0.01 mg
total 260 mg

[0082]
Production Example 12
Production of mannitol-overcoated enteric fine granules

15 Mannitol (24 g) was dissolved in purified water (216 g)
to give a coating solution. A predetermined amount (100 g) of
the aforementioned coating solution (240 g) was applied to the
enteric fine granules (260 g), which were obtained in
Production Example 11, using a rotary fluidized bed coater

20 (SPIR-A-FLOW, manufactured by Freund Corporation). The coating
conditions were: inlet temperature about 40°C, spray air
pressure about 1 kgf/cmz, exhaust air gauge 100, BED pressure
about 250 mmHg, rotor speed about 150 rpm, spray rate about
3.0 g/min, spray gun position lower side. Mannitol was

25 overcoated. The obtained fine granules were dried in vacuo at
40°C for 16 hr and passed through a round sieve to give the
outermost layer-coated fine granules with a particle size of
125 pm - 500 pm.

[Composition of mannitol-overcoated enteric fine granules (270

30 mg) ]
enteric fine granules (Production Example 11) 260 mg
mannitol 10 mg
total 270 mg
[0083]

35 Production Example 13

71



[ Conposition of mannitol-coated fine granules (235.8 ng)] pol yner-coated
fine granul es (Production Exanple 20)225.6 ng mannitol 10.0 ng 5 total 235.8
ng [0102] Production Exanple 22 Production of polyner-coated fine granules
Purified water (1881_8 g) was heated to 80C, and .70 poJysorbate 80 (17_5
9), gl ycer Glrofbsdd08aPrst 8ULas. ¥avey GerPeReRt A C¥Se¥4 g), yel Tow

ferric oxide (O. ?),%Fg)értg@d (ﬁgﬁr%p, oxbes s A2 He el Rid SRS thenaipseThe

suspensi on was c to room tenperature, and added to nethaorylic
aci d- met hyl (Iad¥Rd-at3e- 6t byl mevhastyiate ecebbolgamer (dl Persidon . 25 (Eudragit

FS30D, manuf act ur ed, by ni k. Rogh 2916 _9g) and. unj m ! i
a coating ﬂ%ﬁoéfﬁ.doﬂepﬁégeggr n?ﬂﬁﬁa}%‘%%uﬁt%gal&g# ¢o§ Oi)ﬁe)ég 8;%%%&(%:1;3
coating solgit i-gf (4939376 sakRawasRAPPDURERGOE | hei Homer ighamilads Kedat ed Owict h

internediate |ayer (1215 g), which were obtained in Production 20 Exanple
19, using &)r oty FPEdeidzéa Bedluddt epd (WRABLACKU LARe, "REMIPSHGFED by

POAREX  CORFY . cHR@ORAFULRY, cond! H&:Qﬂ?swé@é egrafiBit foHiaperature

about 45C, product tenperature about 26C, ~spray air vol une about 120
NL/ mi n, rotspraspeed aabeueds8 sphptspnayf ratenabout (72 gf)nmiim mpridyiegun 25

position tangential, After the.c letion of coati I -CO i
granul es ( rg)avéér &) oBL& é&.egFESn%ﬂ)g?t?%n%?g%%rgan%%)f%ogﬁze&cfﬁ?gd d)\.ne
gr anul es;o( 3k i) lstfdaneter anul g5 @eat edrvhéh aaded medidatend ayerture

Producti on Exanple 19)135 30 35 nethacrylic acid- hyl
gopolyner ﬁﬁpy§gggﬁtéj%@.baggto give an outgr layeé cgggo engﬁggg%ﬂfgégf

powder (600 g).
[0084]
Example 3

15 Production of orally-disintegrating solid preparation

The polymer-coated fine granules (200.9 g) obtained in

Production Example 4, the enteric fine granules (135 g)
obtained in Production Example 12 and the outer layer
component—granulated powder (373.2 g) obtained in Production

20 Example 13 were mixed in a bag to give a mixed powder. A
predetermined amount (350 g) of the obtained mixed powder
(709.1 g) was tabletted using a rotary tabletting machine
(Correct 19K AWC) (709.1 mg/tablet, a 13 mm¢ punch, flat-faced
with beveled edge, tabletting pressure 20 kN) to give the

25 orally-disintegrating solid preparation (709.1lmg) containing
compound X (30 mg) of the present invention.
[0085]
Example 4
Production of orally-disintegrating solid preparation

30 The polymer-coated fine granules (201.8g) obtained in
Production Example 6, the enteric fine granules (135 g)
obtained in Production Example 12 and the outer layer
component-granulated powder (374.3g) obtained in Production
Example 13 were mixed in a bag to give a mixed powder. A

35 predetermined amount (350 g) of the obtained mixed powder
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gl ycerol nonostearate triethyl citrate yellow ferric oxide acryl at e-net hyl
81l ng 1.62 ng 4_05 ng 4.05 ng 0.045 na ferric oxide0, 04H My total 225,81 ny
[ 0103] Production Exanple 23 5 Production of mannitol -ccated fine granul es

Mannitol (135 g) was dissolved in purified t 1 t i i:-
sol ution, A7éﬂeé@ﬂeV?8n%@b%ﬁﬁﬁﬁé %é%ﬂﬁc%(iﬂ£ggﬁg%§£§Pgﬁg%9i§ﬁg yﬁ%:tfggtl )

sol ution (945 ppd- 4+ ed t - t i = ,
ahi oh vier ¢ (SBEARE TR T8 br biet 1 B o g b T S e e sed
bed coat er wikB- BBvEDKS 7e@g¢ y peab henufrar taresd Uy PONREX CORPORATTMVE The

coating conditions.,were: inlet air,t eratur baut, -7 p .
tenperatur@rﬁggﬁfaéﬁﬁftggFﬁ.l%ﬁrsQ&ﬂ :ﬁ?%ﬁﬁﬁﬂﬁif%oqﬁﬂﬁﬁgﬁ?)r%?gFQEBéBH about
550 rpm sSpbayotatiexahoutnd) &f e psespiayirgwntposi.tion tangential. After
the conpletion of coating, the obtained fine granules were dried for about
3 nmin and pg&98éd through a round sieve to give mann-ltol-coated fine

granul es wh%}g r?@&bgchﬁaﬁ#ig ?f. 250 m -425 ki m [ Conposition of
manni t ol - coat ine granufes (235.8 8, 20 polyner-coated fine granul es
( Producl i orrrexawcpbe 32) 02251 9-dagl meeana i), sp gl preparation

The enteric fine granules (54.0 g) obtained in Production

10 Example 3, the outer layer component-granulated powder (58.8
g) obtained in Production Example 5 and magnesium stearate
(1.2 g) were mixed in a bag to give a mixed powder. The
obtained mixed powder (114 g) was tabletted using
Autograph (trade name, manufactured by SHIMADZU Corporation)

15 (508.7 mg /tablet, a 13 mm¢ punch, flat-faced with beveled edge,
tabletting pressure 20 kN/cm®) to give the orally-
disintegrating solid preparation (508.7 mg) containing
compound X (30 mg).

[0087]

20 Comparative Example 2

Production of capsule preparation of enteric fine granules
The enteric fine granules (240.9 mg) obtained in
Production Example 3 were filled in a HPMC capsule to give a

capsule containing 30 mg of compound X per capsule.

25 [0088]

Experimental Example 1

The hardness of the tablets obtained in Comparative
Example 1, Example 1 and Example 2 was measured by a tablet
hardness tester (manufactured by Toyama Sangyo Co., Ltd.).

30 According to the Japanese Pharmacopoeia dissolution test,
Method 2, a dissolution test was performed using 0.1N HCl (500
ml) at 100 rpm for 2 hr. The eluates were recovered and
filtered through a 0.45 pum membrane filter. The absorbance was
measured and the drug dissolution rate in 0.1N HCl was

35 calculated. The results are shown below. The hardness test
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totalL235,8 ng- [010/fl 25 Production. Exanple 24 Production of

pol yner-coated fine granul es Purified water (1028.4 g.) was heated

EO_S?E,Ianqtpoiys?Lgagi 8? (S.FF gl, glycerol nonostearate (21,87 g) and
riethyl citrate , , yellow ferric¢ oxjde, (0,256 and ferric i de
(0, 256 Q) wep@r@pm%ﬂecﬁg ttHaesxienoThé s Hs penst on %Ee%%g%aesd Reorffoo%“rﬁd e

temper at ure, . apd added,d o JELAACTUi,¢ sasid- sRLDY| acryl ate- et hyl

met hacryl at'e copol'yner dispersion (Eudragit FS300, nanufactured by Evonik

Roe: a81) riods8) g) and uniformy mxed to give a coating solution. A

predetern1neg 351anDunt (2241 g) of the aforenentioned coating sol ution

(2561, 272 B? Was applied to the tine granules coated with internedi ate

| ayer (1215 g), which were obtained in ProduttisonuExampl e 19, using a

rotary fluidized,bed coater DT-10,TOM2 pe, smruytactured by POAREX
CORPOP- baJCED; %ﬁggﬁéat.ng 5 bungf%iunbsgﬁre. i iqtaair t enper at ure about

45C, productoremperigeubeabsut 25C sh?%y air volu about 120 Nh/mn, rotor
speed about. 550 mpmpispray rate about7 7 gimn, 3fray gun pcsition

tangenti al , AfterE}J%e co letion of cgating, polymer-coated fine granules
(1642 g) wer _ , fposttion of polymer-coated fine granul es
(152, 4324 mgPPOtine granules coated with internediate layer (Production
Exanpl e 19) 135 ngsmgg ha éé{ilﬁr@rslqdawrl% hyl taer vi-at edeebhyExarphact yhate
copol ymer40. 5 mu J5 polysorbate 800,81 ng glycerol non.ostearate2. 025 ng ,
triethyl cExknaped 05shageyedhdbideenily dxigt @023, paggness as compared

to the tablet of Comparative Example 1, and the dissolution

rate was low. Therefore, it was confirmed that the tablet

;0 hardness and acid resistance after tabletting were improved Dby
coating the enteric fine granules with a coating layer
containing a polymer.
[0091]
Experimental Example 2

15 The capsule obtained in Comparative Example 2, and the
tablets obtained in Example 1 and Example 2 were orally
administered to fasted beagle dogs at a dose of 30 mg (amount
equivalent to compound X). After administration, the
concentration of compound X in plasma was measured at 1 hr, 2

20 hr, 4 hr, 6 hr, 8 hr, 10 hr and 12 hr later, and the area
under the blood concentration-time curve [AUC(ug-h/mL)] was
calculated by the trapezium rule. In addition, the maximum
blood concentration [Cmax (pg/mL)] and time-to-maximum blood
concentration [Tmax (h)] were also measured. The results are

25 shown below. In the Table, the values show average valuexSD.

[0092]
Table 2
Preparation AUC Cmax Tmax
(Lg-h/mL) (1g/mL) (h)
Comparative Example 2 3.645+0.180 1.3284£0.276 3.5%1.0
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ferric oxide0,0237 ng 20 total 182,4324 ng i 301051 Production Exanple 25
Production of mannitol -coated fine granules Mannitol (135 g) was dissol ved
in purified water. (810 g) 25 to give a coating solution. A predeterm ned
anount (630 g) of the aforenentioned coating solution. (945 g) was alLiolied
to the pol yner - codxe@r¥d de granul e§-§@36‘ﬂ12193, wHI -3 %%Rr 8 Dbt aiPnedl i h
Producti on Exanpl ex24p1419 ng a. rotasyy+il ugdi zed hedicoster (MPpdd. TOKO -2
type, manur[z@b%r]ed by POWREX CORPORATION ), The mj coating condiitions
were: inlet "airr-‘tenperature about 70C, product. tenperature about 34C,
spray air vol uneaabedt c1420 NEARI TabIOIDr tIReetbsakewi19%¢ sEm:hspray rate
about Ih Qrdn, spray gun Eositi on tangential, After the conpletion_of
coating, théreBtai REJERRHBLEr AnthesEXRitRl I s d dlotallGereashi ReaKaTAs

passed through g, LeunRd.Si eye LOHGhVe I AN r5GoA €4 Erp 1@ 2. granules with
a particle si zg 8{5 gSO- 455 p.%ﬁ) J\[/Corrp03| tplgornao manr?i ol -coated fine
granul es5(192, 4 mophltpel yaeultsoaf dikpdiimeergranil=esp(lRr ddacti on Exanpl e.

24)182,4 no,_5 mannitol1Q, 0 total 192. 4 . 0106]. ,Producti on_.Exanpl e 26
o baust 1 on AP ROSREALBEPBHCR Ao G afi (e Ihed oAt TEEL KAPAFY 1014, 1 g1
\(Ngg antc:fe? Ha@deRss" adfdapotysesbat £ns® 34t4 5T MHletdiyrReh@iremangsheanat e

without marked decrease in the absorbability after oral
administration, by coating the enteric fine granules with a

10 coating layer containing a polymer.
[0094]
Production Example 14
Production of fine granules coated with pharmaceutically
active ingredient

15 Core granules to be the core of controlled release fine
granules A were produced as follows. Hydroxypropyl cellulose
(HPC-SL-T, 360 g) was dissolved in purified water (4680 qg),
low-substituted hydroxypropyl cellulose (L-HPC-32, 180 g) and
magnesium carbonate (360 g) were dispersed in this solution.

20 Compound X (1080 g) was uniformly dispersed in the obtained
dispersion to give a coating solution. A predetermined amount
(5550 g) of the compound X-containing coating solution (6660
g) was applied to lactose-crystalline cellulose spheres
(Nonpareil 105T, 945 g) using a rotary fluidized bed coater

25 (MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
coating conditions were: inlet air temperature about 85°C,
product temperature about 31°C, spray air volume about 80NL/min,
rotor speed about 500 rpm, spray rate about 17 g/min, spray
gun position tangential. After the completion of coating, the

30 obtained fine granules were dried for about 50 min to give
core granules (2550 g).
[Composition of fine granules coated with pharmaceutically

active ingredient (85 mg) ]
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triethyl citrate (72.9 g), yellow ferric ozide (0,427 a) and ferric oxide
(0.427 g) were dispersed therein. The suspension was cooled to room
tenperature, and added to nethacrylic nmethyl acrylate -nmethyl methacryl ate
copol yner dispersion (Eudrac:it. ES 300, manufactured by Eveni b Pbehmn)

(2. 430 4.) lapgoaaresyatylhxedcet B st sPREF&S ng sol I stion, A

predet erm ngd aopuny {343p g) of the aforementioned coatigg gl ution
(426, 884 g? mag applied tg the fine granules coated with .25 ?nternediate

| ayer (1215ogppundi Eh were obtained I n Producti on Exanpl e3Q9ngusi ng a
rotary fluidized,bed cgﬁtor %NP—lO TOK.,..) -2 type, nanuigctured. by
POANREX CORBGRETIEN) C2FRR120ati ng. conditions were: inlet diFtenperalltre

about 45€, 1pRodusttl enPes ak jd £o2potdp 6 Ge SRkl 1 vol unes akgut 120
NL/mn, 25 rotor speed about 550 rpm spray rate about 7 g/mn, spray gun

posii -l on hadgeryrapralteeliwbogsdnmpl etion of coating, pol yAePdcoated fine
granul es (1926,9.) were obtained. [Conposition of polynerggogted

ti ne-granules &214.054 ng)] fine granules coated with internediate ao | ayer
(Production00B%anpl e 19) 135 np. nethacrylic acid-nethyl acryl.ate -nethyl

nmet hacryl ate copol.ynmer 67, 5. no_ pol ysorhate 801. 35 ng gl ycerol.
nnnosteara%é d§$gl¥31%x?§%1et}$ethyl citrate6.75 ng yellow ferric

oxi de0. Q&%ﬁé&@&&%@&ﬂﬁ& 83950 185 t @2l 21471054 i Irle@LBZE RPrgduction
Exanpl e 27 Production of mannitol -coated fine granul es
The pharmaceutically active ingredient-coated fine
granules obtained in Production Example 14 was coated with an
intermediate layer coating solution using a rotary fluidized
bed coater (MP-10 TOKU-2 type, manufactured by POWREX

15 CORPORATION), and directly dried to give fine granules with
the following composition. The intermediate layer coating
solution was produced by dissolving hypromellose (TC-5EW, 252
g) and mannitol (252 g) in purified water (3960 g), and
dispersing titanium oxide (108 g), talc (108 g) and low-

20 substituted hydroxypropyl cellulose (L-HPC-32, 180 g) in the
obtained solution. A predetermined amount (4050 g) of the
intermediate layer coating solution (4860 g) was applied to
the fine granules coated with pharmaceutically active
ingredient (2550 g), which were obtained in Production Example

25 14, using a rotary fluidized bed coater (MP-10 TOKU-2 type,
manufactured by POWREX CORPORATION). The coating conditions
were: inlet air temperature about 85°C, product temperature
about 41°C, spray air volume about 100 NL/min, rotor speed
about 550 rpm, spray rate about 16 g/min, spray gun position

30 tangential. After the completion of coating, the obtained fine
granules were dried for about 30 min and passed through a
round sieve to give fine granules coated with intermediate
layer with a particle size of 150 pum - 355 pm.

[Composition of fine granules coated with intermediate layer

35 (110 mg)]
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Mannitol (135 g) was dissolved in purified water (810 g) to give a coating
solution. A predeterm ned anount (630 q) of |o the aforenentioned coating
solution (945 g) was applied to the polyner-coated fine granules (1926 ),
whi ch were obtained in Producti on Exanple 26, using a rotary fluidized bed
costar (MPIipeTorepRle§peoatrrthufddt e IRFSPOAREX LEORPORATI ON). The coati ng

condi ti ons _wete. Eﬁégéd?éﬁtt§%§§£ﬁ5§%ﬁN%?%#%1ép§4>'S product terperature

about 34C, spray al ol une ut 1 rotor speed about 550 T pm

spray rat ehgpaomelQogém n, spray gun position tangential. After theng

conpl eti on _of cggtin e _obtai ned fine q{a ules were dried foré§ m n and
S

, .t
passed t hr 6GYRSHPPHY Ht§$e9% TR Harfifi s -CS5at ed fine granul €5 ™0 with

a particketgijze of 250 km - 425 km [ Conposition of mannitol-coaegd fine
granules (224.1 ng)] polyner-coated fine granules (Production Exanple
26)214. 1 myifanainoPx0de ng 25 total 224.1 ng [01067 Production BExaf e 28
Production | granul es coated with pharnaceutically active i di ent
30Cor e graﬁ%&ggkgg be the core of controlled rel easefine granuleéﬁ gﬁere
produced ascoftalll ows. Hydr oxypropyl cellul ose (HPC-SL-T, 360 g) ahd mmnnit ol
(270 g) mer§ gi?solved in purified water (4660 g), talc (270 g),

| ow subst i 1408 hydr oxypropyl cellulose (L-HPC 32, 180 g) and nagnesi um

carbonatg E36QuariVer exSnspersed in this solution. Conpound. X (540 g)
was uniformy dispersed in the obtained dispersion to give a coating

sol uti on, ARrpdegétennbhetnbabuatL{BE59-3)ulstS t he conpound X- cont ai ni ng

coati ng SO'Uti0nMF§§9%O%#tM%§£§%gQégﬁ%ﬂﬁ%éf?ﬁf%“ﬁ' %y?%?%g- ng?Ehakgéﬁt

spheres (Nonpar el using a rotary u ed coate
(MP-10 TOKY2 0t ypenufantfiaet upedEhyn PFOMRBOMGORRPORAT)Odnd The etoatli ng

condi tions re, i air tenperature about 85C, product tenperature_ about
31C, sprayc&iFa§8lgh§%agguwe§% %ﬁ?%?i¥e$ﬁvbfi§B€§aﬁﬁb6ﬁfp§66¥gﬁﬁnw?ﬁ?ﬁy
rate abaqut (147g/ &inanspeayygubus POishitdON(1eIRIER))i alandAftaaic t(ne ecgnplvaki on

of coating, core granules (2550 g) were optained. [Conposition of fine
granul es cédsegrrethiphabfracetticad | §oHE iV thgHed éntcoeds ny)yplution.

laCtOse'cr¥§%&£BE@%rﬁ§hEH|QﬁGuﬁgh?i§§7O g) of the aforementioned coating

solution (14137 g) was applied to the fine granules coated
with intermediate layer (990 g), which were obtained in
20 Production Example 15, using a rotary fluidized bed coater
(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
coating conditions were: inlet air temperature about 55°C,
product temperature about 30°C, spray air volume about 100
NL/min, rotor speed about 600 rpm, spray rate about 18 g/min,
25 spray gun position tangential. As a result, a controlled-
release film which dissolves in a pH-dependent manner
(pharmaceutically active ingredient is released in the
environment of certain pH or above) was formed. The obtained
fine granules were dried in vacuo at 40°C for 16 hr and passed
30 through a round sieve to give enteric fine granules with a
particle size of 250 pm - 425 pm.
[Composition of enteric fine granules (240.9 mg)]
fine granules coated with intermediate
layer (Production Example 15) 110 mg
35 methyl methacrylate-methacrylic acid copolymer 77 mg
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25 (Nonpareil 105T)30 ng conpound X15 ng mannitol 7.5 ng talc7.5 ny
magnesi um car bonatel0 ng 20 | ow substituted hydroxypropyl cellul ose5 ng
hydr oxypropyl cellul osel0 ng total 85 ng [0109] Production Exanple 29 25
Production of fine granules coated with internedi ate | ayer The
phar maceut itéafl y active ingredi ent-coated fine granul es obtai ned3§ng1 mg

Product i ont%gqﬂbg g§t%ﬁacpap ed with an internediate |ayer coatifngs mg
solution using a‘rotary ui di zed bed coater (MP-10 TOKU- 2 type,

manuf act ur édthy POAREX 30 CORPORATION), and directly dried to g#4@-?ime
granul es w t% gge foll ow ng conposition. The internedi ate | ayer coating
sol uti on wd? Br duced by dissol ving hypronel |l ose (TO-SEW 504 g) and

manni t ol s ( 4dkthiBnPRikhihhbed water (5400 g), and dispersing titanium oxide
(216 g), talc (216 0) and |ow 25 substituted hydroxypropyi cellulose
(1- HPC- 32, P3eglugrirR PReP8¥YMBBTaPde’d slotift i DA S5t edet er ni ned anount

(6000 g) of the internedia a C i i 7 9) s applied to
the fine granul _elsPu(]::(%gtlg Vmgﬁﬁkpxgézmﬁgﬁ ?’%a%ﬁi/égédceﬁvtg) f%(r?g(r:'ed?l‘é\%t (2550 g),
whi ch wer e pefityaiomed tien 8Br ¢dutBi oh, Exbynpdeol $caisianpta® r(dladyp il uirdidzed

bed,  cost ar (ARAR TOK%.14e5, o aelur el e PR QGPORLOY . The
t enper at;yr & aRRulsi ohlGasSpbaYedi £oVobore: aheettathfe Namd mddeat ao speed
methacrylic acid-methyl acrylate-methyl methacrylate copolymer
dispersion (Eudragit FS30D, manufactured by Evonik Roehm)
(867.2 g) and uniformly mixed to give a coating solution. A
predetermined amount (624 g) of the aforementioned coating
15 solution (1485.8 g) was applied to the enteric fine granules
(1040 g), which were obtained in Production Example 16, using
a rotary fluidized bed coater (MP-10 TOKU-2 type, manufactured
by POWREX CORPORATION). The coating conditions were: inlet air
temperature about 60°C, product temperature about 26°C, spray
20 air volume about 120 NL/min, rotor speed about 550 rpm, spray
rate about 9 g/min, spray gun position Langenlial. After the
completion of coating, polymer-coated fine granules (1156 g)
were obtained.
[Composition of polymer-coated fine granules (267.87 mg)]
25 enteric fine granules (Production Example 16) 240.9 mg

methacrylic acid-methyl acrylate-methyl

methacrylate copolymer 24.09 mg
polysorbate 80 0.48 mg
glycerol monostearate 1.2 mg

30 triethyl citrate 1.2 mg
total 267.87 mg
[0098]

Production Example 18
Production of mannitol coated fine granules

35 Mannitol (108 g) was dissolved in purified water (648 g)
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about 550 rpm spray rate about 17 g/mn, spray gun position oo tangential.
After the conpletion of coating, the obtained fine granules were dried for

about 30 mn and passed through a round sieve to give fine granules coated
with internmediate layer with a particle size of 150 pm - 355 pm

[ Conposi ti ba 6ivei aeCoptaing ex0ledidd wht REPAEEPHBHI ST AT &02( 85 Giy) |

fine granu ' euticall ti _ _ _
(e PLonuLES SPokemtLhabamnu sl teioie bloiad apby (Bnoductier

E:gllllgi ogglgonrgmaﬁ_—tah’c@d nfyiié t@rdrurhesxi (€6 ong ) mamhiitol ¥4ragobbeihadsing.
roducti on Exa e Pr oducti on  of - fi |

bt 1 11 ed WREGRICTEE8. B gbums edid Gty oM, SOV BELE Horaa aates o ©°

gl ycerol 5 Zgﬂ@siéadf@k@—é 36y, Mandfd@tUMHd it ratmEk360A508ATIPR) L owHerri c

oxi de (0.409 g) and 30 ferric oxide (0.409 g) were dispersed therein. The
suspensi oncwasingoteddt oiowemieempeiratalr @i mddawere thirkedPehspBp<t.on (2430

o sper oi onPERHAFAdTEREeRas0h: S0 H R b Ry EVonTTe Hedhm (o187 g)
and net hacnul/iénacirdt3b spbyd aslcowt &% copol AR vdirsper sont( Eddgagin,
L300- 55, spray gun position tangential. After the completion of coating,
10 the obtained fine granules were dried for about 2 min and
passed through a round sieve to give mannitol-coated fine
granules with a particle size of 250 pm - 425 pm.
[Composition of mannitol-coated fine granules (277.9 mg)]

polymer-coated fine granules

15 (Production Example 17) 267.9 mg
mannitol 10.0 mg
total 277.9 mg
[0099]

Production Example 19
20 Production of fine granules coated with intermediate layer
The pharmaceutically active ingredienl-coaled [ine
granules obtained in Production Example 14 was coated with an
intermediate layer coating solution using a rotary fluidized
bed coater (MP-10 TOKU-2 type, manufactured by POWREX

25 CORPORATION), and directly dried to give fine granules with
the following composition. The intermediate layer coating
solution was produced by dissolving hypromellose (TC-5EW, 504
g) and mannitol (504 g) in purified water (5400 g), and
dispersing titanium oxide (216 g), talc (216 g) and low-

30 substituted hydroxypropyl cellulose (L-HPC-32, 360 g) in the
obtained solution. A predetermined amount (6000 g) of the
intermediate layer coating solution (7200 g) was applied to
the fine granules coated with pharmaceutically active
ingredient (2550 g), which were obtained in Production Example

35 14, using a rotary fluidized bed coater (MP-10 TOKU-2Z type,

79



manuf actured by Evoni k Roehm) (243 g), and unifornmly mxed to give a
coating solution. A predeterm ned ambunt (3576 g) of the aforenmentioned
coat | ngd_sol ut: on (4(()86. 498 g) was applied to the fine granules coated with
internediate |ayer (1215 g 5 which were ohtained in Production Exanple
%9’ usi ng é}aﬁéﬂfaﬁyumﬁilﬂi/z%@’%@a CHREATHRY 1o “T"%RLE%E“E%%,C%%U Hétured by
OVREX CORPORATI T C I gg_qgi i e: .l i emerat ure
about . 45Cf”e5re0d%|%‘e¥e$rjggr a%ﬂtﬁ?ée]}g% out %Pé) g\g)(ragﬁl %jl:érg&%%? ?r%méabout l:TéZO

NE/ mi n, rotbbuspettt aboitabzi r pmylusier apoti® tadeNaboim, 7refed nspespt ay gun

position tangential.. After_ th leti i I - fi
granul es (fggﬁltg;gb{eFBmOb?%f?\gdfgg%)éo Iugcgi]&if %%’B%P&B rgjgngggﬂ:?gg e
granul es; (240A26tRg)] fAinegranulesdeatied wift bohntegpedhat ebtidi hadefine

(Production Exanple 29)135 met hecrylic aci d-nethyl acrylate-nethyl
met hacryl aQéa@ééélsyW@Feodlwggrgf%t:ﬁ%dﬂﬂ i daRShHREREAY g gound d

copol yner 6..7a.,00, 8oLy 5Qr bahe 801y 3he M0 L YeRiioli rrnastiearat edydss
triethyl citrat eg. 3% ny ye?l @W&?erer%rgc ox1 de0. 038 lng ferric oxi dgo. Osggmg
total 210. 678 thya2bal@itlE Ptoducti DHO Fxarpl3H BlunRr oducti on of

manni t ol - cci

%%%%ogh@gogrg%nkgge granules coated with intermediate layer
10 (135 mg)]

fine granules coated with pharmaceutically

active ingredient (Production Example 14) 85 mg
hypromellose 14 mg
low-substituted hydroxypropyl cellulose 10 mg

15 talc 6 mg
titanium oxide 6 mg
mannitol 14 mg
total 135 mg
[0100]

20 Production Example 20

Production of polymer-coated fine granules
Purified water (1881.8 g) was heated to 80°C, and

polysorbate 80 (17.5 g), glycerol monostearate (43.74 qg),
triethyl citrate (43.74 g), yellow ferric oxide (0.49 g) and

25 ferric oxide (0.49 g) were dispersed therein. The suspension
was cooled to room temperature, added to mixed dispersion
(2916 g) of methacrylic acid-methyl acrylate-methyl
methacrylate copolymer dispersion (Eudragit FS30D,
manufactured by Evonik Roehm) (2857.68 g) and methacrylic

30 acid-ethyl acrylate copolymer dispersion (Eudragit L30D-55,
manufactured by Evonik Roehm) (58.32 g), and uniformly mixed
to give a coating solution. A predetermined amount (4291 g) of
the aforementioned coating solution (4903.76 g) was applied to
the fine granules coated with intermediate layer (1215 g),

35 which were obtained in Production Example 19, using a rotary
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Manni tol . (135 g) was dissolved in purified water (810 g) to give a coating
sol ution. A predeterm ned anount (630 g) of 30 the aforementioned coating
sol ution (945 g) was applied to the polyner-coated fine granules (1896 g),
whi ch were obtained in Production Exanple 30, lisi.n a_rotar fl uidized
bed. coat ef1pNPized TERY- 202y, (MR KH?Q1Q¥V6POWP%X éﬁgﬁéﬁéi?z»b. The
coating CORARELONS MBERATIANP! dile |BARSLA! UbRAABOKS Tikre 351 PIOCULL Y
t enper at ur € "about , Spray air volume about 120 NL/mn, rotor speed
2??Ut fﬁo t@mpﬁiatayerabeuabOEK;1®n@@mbm,teppayagunep@bbmt0&6%hng$nEWal.
er e conpletion of coati he obtai ned fin ranul e i for
3 mm. and®gas$d T fir Géaﬂtai#gwr%}ré’verq orgi%?eeerfgr?%lo{ﬁgl -Sgga\t‘}@%’flgh!égg
granul es,; 5 wikh 280par vi glRis] 26p0dy 256h piBsith2n gMndeGenpasi tAdreof the
manni tol -coated fine granules (220.7 ng)] polyner-coated fine r% ul es
(Product i oroERaRpieN30f 2202 ing, nehitol 19R4 4y 10% Grar2657 (%8 ?oﬁz]
Production %X%”B%%a%% groduction of polyner-coated fine granules Purified
wat er (102§.f gq) wa Reated to 80C, and Is polysorbate 80 (8,75 @),
glyger?g gggmﬁ?eaﬁgﬁen(ai.Balg%er%céetaylfrﬂerqﬁ&ﬂqhﬁ§'NQZ@)ﬁlyéBgdm/ferric
oxi de . ) an erric oxide, (0.256 re di spersed therein. The
suspensionfﬁég GEBPB.e?ocPﬁﬁﬁgt@ﬁ%%r%ﬁ?ﬁ%geigﬁgﬁ topnixed di spersion (1458
o) of mgphagryd QP%%HQCIE’EBHYExéﬁ?YéGIQT met hyl 20 methacryl ate copal3serg

di spersion (Eudragit FS300, manufactured by Evonik Roehnm) (1312 g)and
net hacryl i meddiagratliyl agépymatBYtopelryherediepe¥si on (Eudragit 1, 30D 55,

manuf act [ 46 g), and unif - : .
Ur§£ﬁ9¥ﬁgpggﬁgn§§§§g%ﬁg} g),and uniformy nixed to giveogasgoagi ng

sol ution. pre nt (2241 g) of

methacrylic acid-ethyl acrylate copolymer 1.62 mg
polysorbate 80 1.62 mg

15 glycerol monostearate 4.05 mg
triethyl citrate 4.05 mg
yellow ferric oxide 0.045 mg
ferric oxide 0.045 mg
total 225.81 mg

20 [0101]

Production Example 21
Production of mannitol-coated fine granules

Mannitol (135 g) was dissolved in purified water (810 g)
to give a coating solution. A predetermined amount (630 g) of

25 the aforementioned coating solution (945 g) was applied to the
polymer-coated fine granules (2032 g), which were obtained in
Production Example 20, using a rotary fluidized bed coater
(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION) . The
coating conditions were: inlet air temperature about 70°C,

30 product temperature about 34°C, spray air volume about 120
NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,
spray gun position tangential. After the completion of coating,
the obtained fine granules were dried for about 3 min and

passed through a round sieve to give mannitol-coated fine

35 granules with a particle size of 250 pm - 425 pm.
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25 the aforementioned coating solution (2561.272 g) was applied to the fine
granul es coated with internediate | ayer (1215 g), which were obtained in
Production Exanple 29, using a. rotary fluidized bed coater (MP-10 TOKO-2
type, manufactured by POAREK CCRPCRATH%Q%.,The coating conditions_ were:
inlet air d6ompapétratnref anouriuscc dineegpanatlefe (aBouf PBC! spray

air volunme_about 120 M /nkn, r ed about 550 rpm spray rate about 7
g/ mn, sprgﬁ 5& rpgg??%%ﬂk%%%diégéaffyﬁdter t he coinetioﬁ o¥ coat i ng,

pol ymer - coatiedofihoei af aktgsl € 1892 g) were obtaiSn@dmg35 [ Conposition of

pol ymer-coated. fine granules (182,4324 ng)] fin ranul es coated with

i nt er nedi aféRayert ( Producti on Exanpl e 29)135 ﬁﬁ'ﬁeﬁﬁacrylic aci d- et hyl

acryl atez methyh nethacryl ate copol yner 36. 45 ne 35 metgacryl i o aci d- et hyl
acryl ate copol ymer4. 05 ng pol ysorbate 800.81 ng gl ycerol nonostearate2. 025
ng triethyl{0di0dat e4. 05 ng yellow ferric oxide0.0237 ng 10 ferric

oxi de0. 023 total 182. 4324 [0113] Production Exanple 33 Production of
nannitol-c%gggﬂcgﬁﬁg §¥3ﬂ% %sEE Mannitol (135 g) was dissolved in

purified wateduc8ilongdft poliymeraccoadd nfisolgidroniesA predet ermi ned anount.

(630 g) of the aforenentioned coating solution (945 applied to the
pol yner - coat ed f PR&1§EaAUNaEer16498)8 Shivtds vﬁéﬁ‘r%'—eéjotggﬁ \I‘%@gc’ i %n‘é’r oduct i on

Exanpl e ;32,, 4sisRgratkokar Y1fl yi di zegh pedr§nat&ostearate (43.74 g) and
triethyl citrate (43.74 g), yellow ferric oxide (0.49 g) and
ferric oxide (0.49 g) were dispersed therein. The suspension
was cooled to room temperature, and added to methacrylic acid-
methyl acrylate-methyl methacrylate copolymer dispersion

15 (Eudragit FS30D, manufactured by Evonik Roehm) (2916 g) and
uniformly mixed to give a coating solution. A predetermined
amount (4291 g) of the aforementioned coating solution
(4903.76 g) was applied to the fine granules coated with
intermediate layer (1215 g), which were obtained in Production

20 Example 19, using a rotary fluidized bed coater (MP-10 TOKU-2
type, manufactured by POWREX CORPORATION). The coating
conditions were: inlet air temperature about 45°C, product
temperature about 26°C, spray air volume about 120 NL/min,
rotor speed about 550 rpm, spray rate about 7 g/min, spray gun

25 position tangential. After the completion of coating, polymer-
coated fine granules (2032 g) were obtained.

[Composition of polymer-coated fine granules (225.81 mq)]

fine granules coated with intermediate

layer (Production Example 19) 135 mg
30 methacrylic acid-methyl acrylate-methyl

methacrylate copolymer 81 mg
polysorbate 80 1.62 mg
glycerol monostearate 4.05 mg
triethyl citrate 4.05 mg
35 yellow ferric oxide 0.045 mg
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20 (MP-10 TOLKO-2 type, manufactured by POAREY. CORPCRATI ON). The coati ng
conditions were: inlet air tenperature about 70C, product tenperature about
34C, spray air volunme about 120 NLIm n, rotor speed about 550 rpm spray
rate about_10 gim n,, spray gun position tangential. Aftergthesceapl etion of
coating, THe S8t hed fine granul es were dried for abogt 3 m%pand
passed throsgln a round sieve to give manpitol -coated finé2§r&nulés with a
particle size of 250 um- 425 Rm [Conposition of nmannitol-coated. fine
granul es (1920% ng)] pol yner-coated fine granules 30 (Production Exanple

32)182. 4 ngrc%’@,_g@ht&[ Q. Qg1 120t al 192.4 ng [0114] Production Exanple 34 35
Production of outer |ayer conponent-granul ated powder Manni t ol

(1890 g); Powdsubsti taft e riyididxyeR6pel fe8fl uFo8el 1 - HPC- 33, 300 @),

crystalline cellulos 30 - OL QSpaVi 1 ante@spard ans (©0)9)
were charged in bgar%rfij—i%l b@é%rga{n&%%t g‘ri'sgg%G%&Sl %m%? actured by PCN\RE%1 5

CORPORATI ONp, g and 4 heyaviere griaritiloat. edA whi ¢@e 'sprrayiary 2P aGuedis ol @l on

of mannitol (150 and anhydrous citric acid i Lfi t 820
g) and dri Eﬁét%f%g%f&e%wm C9%yEE Sompsnent -(éggn ?aetqg%lp%% ie@(%ﬁ%.

[0115] 10 Exappke-Sofreduetion ofnoral | (podbsignt eghathnge sel dlt prepar ati on

The pol yner-coated fine granules (346.3 g) obtai in_ Production Exanpl e
?

: ed
25, thelpoPynaerctoat edxdimee gianiedd 236°63gy SEPéijhéﬁdi REPr 9atetf on

Exanpl e 33, ,the,0 _ 1 x woakesd powdera(60M) 6 gihe
Chir e MBS qoHoRE -2 Exygér%'l 3“%"45-,@%% avorcg(lbgerAv\BERRY DURAROMVE,  Ni hon
Fi rmeni ch KoaKihg(6oddd)iend wagnesirnimistear atepedatugy wepetn/R€d in a bag

to give a m xed powder. The obtai ne i xed powder (12 ) t etted
using a r oPaPYUEAbFBFPERYT aR hine %()&Fectgpif)@i’( ﬁf\fé)Vdeg 298t Y

NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,

15 spray gun position tangential. After the completion of coating,
the obtained fine granules were dried for about 3 min and
passed through a round sieve to give mannitol-coated fine
granules with a particle size of 250 pm - 425 pm.

[Composition of mannitol-coated fine granules (235.8 mg) ]

20 polymer-coated fine granules

(Produclion Example 22) 225.8 mg
mannitol 10.0 mg
total 235.8 mg

[0104]
25 Production Example 24
Production of polymer-coated fine granules
Purified water (1028.4 g) was heated to 80°C, and
polysorbate 80 (8.75 g), glycerol monostearate (21.87 g) and
triethyl citrate (43.74 g), yellow ferric oxide (0.256 g) and
30 ferric oxide (0.256 g) were dispersed therein. The suspension
was cooled to room temperature, and added to methacrylic acid-
methyl acrylate-methyl methacrylate copolymer dispersion
(Budragit FS30D, manufactured by Evonik Roehm) (1458 g) and
uniformly mixed to give a coating solution. A predetermined

35 amount (2241 g) of the aforementioned coating solution
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20 (500 mt.:I/tablet, a 12 nr0 punch, flat-faced with bevel ed edge,
tabletting pressure 13 RN) to give the orally-disintegrating solid
preparation (500 ng) containing conpound. K (30 ng) of the present
invention. [0116] 25 Exanple 6 Production of orally-disintegratjng solid
preparati on2561.272 The ot yarer-icohtted thiend 1geafupes! £346035¢) Bbtlai ned in
Producti on, Exanpl e. 25, the po].yner-coa [ rapules.§239. 9-&uobt&i ned
in Product FBﬁegﬁﬁb?Eé ,y?lﬁe! Su ergsl’ayggcgoagggpgng%t -ar anul at ed powder
(841.8 ) gggﬁﬁm@dlfgp s Delyct i oot daxarilue d34edf bavorog STRAVBERRY TURAROME,
Ni hon Firnenic (8.4 g) and magnesi um st ear 2. were mxed in a
bag to gi vévaeni Xedupo ed The %%@%%@5?88%9&%%4%%%5“%65
tabletted usi t f £ 10g- machide ((Cer beetit 19K AW r §81 {600

ng/ t abl et, anggt%%ég)ﬁ%%%bﬂg% atapjf aced wth bevgl ed edge, tabletting
pressure ltckMNprbougeéveboihe 6%l yrdiesi ategratihg sePid bt epdr/dtiton (600
nmg) containing. co und ( of ent,oupventi/onn, [ 0414 anpl e
7 Product i 5ﬁt§fc Snggy‘?ka?‘)éﬁc n?%%?g%T’ngsé%%f gtragcr%eparoati on.EJ . éThie/ 5
pol yner - coated tfibnet gnaaut sl ( 346t rg)-hebtampédtinnPpodaet | ond EXairY e 125,

t he pol yner-coated fine granule 0.9 obt ai ned j n Production Exanple
33, the oulcélatlegyélmfogﬁg%lj‘ﬁ%n?lé@n@l ated p i &' “C1075.9 g) obtained in
Product i,gn [Exapple34n bEayer y(STRAVBERRY: DIRARGVELeNi Has2FiBaeNingh K. K)
(1.0.8 g) and magnesium stearate (16.1 g) were mxed in a bag to give a

m xed powdérineTheaobt aFnedahiRed Powterc(MBBO ) was tabl etted using a
rotary tablettin i to 19K AWC) 15 (700 ng/tablet, 18512gnm O
punch, fl atl-a ggeng%%gﬂhggeéfgggﬁgg%, %Sabl etting pressure 9 kN) to give the
or al | y- di simptreégratilng solbdmprepar attoha {00yl cont ai ni ng conpound X (30

mg) of then@&%%%@%lg@geggggTymer 40.5 mg
15 polysorbate 80 0.81 mg
glycerol monostearate 2.025 mg
triethyl citrate 4.05 mg
yellow ferric oxide 0.0237 mg
ferric oxide 0.0237 mg
20 total 182.4324 mg
[0105]

Production Example 25
Production of mannitol-coated fine granules
Mannitol (135 g) was dissolved in purified water (810 g)
25 to give a coating solution. A predetermined amount (630 g) of
the aforementioned coating solution (945 g) was applied to the
polymer-coated fine granules (1642 g), which were obtained in
Production Example 24, using a rotary fluidized bed coater
(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION) . The
30 coating conditions were: inlet air temperature about 70°C,
product temperature about 34°C, spray air volume about 120
NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,
spray gun position tangential. After the completion of coating,
the obtained fine granules were dried for about 3 min and

35 passed through a round sieve to give mannitol-coated fine
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[0118] 20 Exanple S Production of orally-disintegrating solid preparation
The pol yner-coated fine granules (403.4 g) obtained in Production Exanple
27, the polyner-coated fine granules (230,9 g) obtained in Production
Exanpl e 33, the outer |ayer 25 conponent-granul ated powder (669.0 Q)

obt ai ned i qr #notketv i Examplte <34, sfikavof ¢ STRANBE DURAROVE, Ni hon

Fi rmeni ch K. 6..7. Q) Si ear ate :0-9) (Wweres maoed in a bag
to give a ﬁf?gne%?é:b%lo ergﬁ%ﬂd@r@%{%gi r(ljg %Bxggﬂ%o%\é%?u%lw(() g) vvas@()?abl etted
usi ng a roparyné abteitdedgf imechimev(l€srrect 19K AWC) 30 (550 np/tablet, a 12
Ro punch, fiat-faced with bevel %g edge, tabl egé%ng f essure 12 kN) to give
the orall y-ﬂﬁ’%?qlﬁ%tg‘rooﬁi%“? 9§ ¢ reparation ( 'rrgrge cont ai ni ng conpound X
(30 my) of the;psesent. invention, [0119] 35 Exanplrey9 Production of
orally-disintegrating solid preparation Thgzrgol ymer-coated fine
granul es (40824 g) obtained in Production Exa?‘rB?e 9 the pol yner-coat ed
fine granul 8?0@ 30.9 g) obtained in Production Exanple 33, the outer |ayer
5 corrponent[-gra m at ed powder (903.2 g) obtained in Production Exanple 34,
flavor (STRAYBERERYoDURAMRGNMEE 28 hon Firnenich (9.0 g) and nagnesi um stearate

(13.5 g) were mxed in_a bag to give 1 xe . The obt ai ned m xed
powder (158608?0%8%%&%??%865—5' agteaafEl fg&)&ag}c@g\ggﬁét ti ng machi ne (Correct
19K AWC) i 0 (650p1uf tabletat@r 120 T, punchias hatibaced aotd, bevel ed edge,
tabletting pressure 10 kN) to give the orally-disinte q:ati( g ggl i g

pr epar at i ORO(B50 Ry} S cBnt é&‘hifh% FompoutfE e rlr?ﬁ’)tegfgt fie g esent’

i nvention. [0120)15; Exappl €740 Pyoduction afe:arial lkidiesi(ot egrath ngnsol i d.
preparation The pol yner-coated. fine granules (403.4 gé obt ai ned in
Product i on fExanpl ex2@e t helpol yheretoatePFists gramdids (239, 9 g obt Al ned

in PrOdUCt%%g %é%gghet§3rogﬁetgﬂﬁ§faé&95¥ and added to methacrylic acid-

15 methyl acrylate-methyl methacrylate copolymer dispersion
(Eudragit FS30D, manufactured by Evonik Roehm) (2430 g) and
uniformly mixed to give a coating solution. A predetermined
amount (3735 g) of the aforementioned coating solution
(4268.884 g) was applied to the fine granules coated with

20 intermediate layer (1215 g), which were obtained in Production
Example 19, using a rotary fluidized bed coater (MP-10 TOKU-2
type, manufactured by POWREX CORPORATION) . The coating
conditions were: inlet air temperature about 45°C, product
temperature about 26°C, spray air volume about 120 NL/min,

25 rotor speed about 550 rpm, spray rate about 7 g/min, spray gun
position tangential. After the completion of coating, polymer-
coated fine granules (1926 g) were obtained.

[Composition of polymer-coated fine granules (214.054 mg) ]

fine granules coated with intermediate

30 layer (Production Example 19) 135 mg
methacrylic acid-methyl acrylate-methyl
methacrylate copolymer 67.5 mg
polysorbate 80 1.35 mg
glycerol monostearate 3.375 mg

35
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20 conponent - granul at ed powder (1137.3 g) obtained in Production Exanple
34, flavor (STRAWBERRY DURAROVE, Ni hon. Firnmenich K K.) (11.4 g) and
magnesi um stearate (17.1 g) were mxed in a bag to give a m xed. powder.
The obtai ned m xed powder (1800.1 g) was tabletted using a roﬁ%r

tabl et t i ngtwaehhrit ¢CoFaeRt 19K 25 AWC) (750 ng/tablet, a 18- %@nch,
flat-faced_ w b tabl etting pressure 9 kN) t } t

oral ly-di s?’%@%g"f’a %ﬁg%sloﬁg%?%r eparation (750 ng) containi ﬁ%mc%%p&%d X (30
ng) of thefpresendxisdwention. [0121] 30 Producti on Exanpl 0 3B3%r aduict i on of
fine granul es coated with pharnmaceutically active ingredi 054 m Core
granul es t 5°681t he core of controlled rel ease fine granul es” A" wer egpr oduced

as fol |l ows. ohtgeljoxypropyl cellulose 35 (HPC-SL-T, 360 g) was dissolved in
purified water ?46}80 g), low substituted hydroxypropyl cellul ose
(L- HPC- 32, ProBugriandEnampdsi2im car bonate (360 g) were dispersed in this

sol uti on. ' Gopaund X (1080, g) g uni Lory. dlspersed in the obtal ned
u

di spersion"t0 grve a coating SO I on. predet erm ned amount 5 (5550 g) of
t he conpound X-ceahaitbbg(t®atdngrsoldits ol (8660 gunids edppkiced (810 g)

| act ose-crystalline cellul ose spheres (Nonpareil 105T, 900 g) ing, a
rotary fl uit@ 2edh8dSCebater S‘Ei)ﬁill‘bn TM@?&SF“‘&B% %%Pgd ( géb P‘%\@
CORPORAT), ONhe Therepahtnoncandbii ong yene:idl @l4mig) wenpepalice abouhe

7000, le product tenperature about 3100, spray air volunme about 80 NLimn,
rotor speetodboer-500tegnfisprayarates an%EG L7 gMRiED $i5egy oBkAIpESE ton
tangenti al ., Af .t he then - [ re A E£$ 25908k er e

obt ai ned. Pr%d%’%%r%@s???@ﬁh%ftsf nlgébl?(gﬁ%nfe%%%gt eJQLWi th phaer maceut ircal ly 15
active ingredi-aot TOBB-Z5tppe] hactbsetergsdtiay | FGWREBe|JARERFATIPher-esThe
(Nonparei|l 1051)22.5

| ow subst i ﬂﬂaé&nﬁy&%%gﬁﬁggg?gggﬁ ?%f%g%ggafgg %%%%%ﬁzgﬁog?oggl 5
gy tOtahgsyé%d%ﬁtlQé%gkrature about 34°C, spray air volume about 120
NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,
spray gun position tangential. After the completion of coating,
the obtained fine granules were dried for 3 min and passed
through a round sieve to give mannitol-coated fine granules
20 with a particle size of 250 pm - 425 um.
[Composition of mannitol-coated fine granules (224.1 my) ]

polymer-coated fine granules

(Production Example 26) 214.1 mg

mannitol 10.0 mg

25 total 224.1 mg
[0108]

Production Example 28
Production of fine granules coated with pharmaceutically
active ingredient

30 Core granules to be the core of controlled release fine
granules B were produced as follows. Hydroxypropyl cellulose
(HPC-SL-T, 360 g) and mannitol (270 g) were dissolved in
purified water (4680 g), talc (270 g), low-substituted
hydroxypropyl cellulose (L-HPC-32, 180 g) and magnesium

35 carbonate (360 g) were dispersed in this solution. Compound X
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Production Exanple 36 25 Production of fine granules coated with
internediate |ayer The pharnmaceutically active ingredient-coated
fine grgnul es obtained in Production Exanple 35 was coated with an
intermedi ate | ayer coating solution using a rotary fluidized bed, coater
(MP- 10 TOKUSZ0t gpewamannl dernteddbspe '%G@@Aﬁ?@\lﬂ}saﬁasa??e&?l y
dried to gi fin I | th | QWG ; shhhen
i(_rll_'é}er gEdi g%ﬁeiﬁegzgégﬁgngééﬁ%ﬁ bn%mggegg\ggugégggggd%ggl é/?%g@h%)pr%%el | ose
- SE, eg coapdunenki-toht § 252ng) cdat jug i fdled iwat 6662700 yhrs and
di spersing titani um oxi de (108 , Jc (1 and lLow _3 u Ltuted
hyd(rjozypr oﬁ\gl&@ﬂ (PodBCEPS ?Pﬁ?g%ailg%f‘%)c qﬁ“‘?‘@? N c?&hé:’lrﬁesdsg\](%fl%?‘%g%ﬂ A
predet er gi negramaunt 4§ 3099ng) a0tothey i At @TdEtidted ayert «x0aMprg 0s ToKURAN
(3600 g) was appli edgto thegfi ne r?rllul es coated with pharnmaceuticall
active i ngrtemeenma(ﬂggggtg)f?dmhvcﬁgw?é GRERTHEA N -Pr 8BSCFP6EiWaan eys 35
POMREX CORPORAHICRI™ TReCcontTah. Gohdl TIBRE Har e H e A FEaper at ure
aE;)u_t 70C, tﬂgn@&@ttgtr@nagbatus@°(aboqira®1@;irspvroayam@i ebvokuf® EbouinlOBotor
mn, rotor speed. about 550 rpm spray rate ut, 16 g/mn, spra un
posi tion | CR&EMIVA l%%ﬁf B t ﬁgr% T”é%/i%kﬁo%tf a}é§§4 ' tHe “obtal ngdgfi ne
gr anul es; ,wes s 1411ied thokeaket . 40n M dr anek passad dihowgh caatotnd sbewe to
give fine granul es coated with internediate layer with a particle size of
llggefrr: s ?éﬁrq;nmlesl (fZF@@nﬁésW?lﬂf@nobiaFFE@- granul es coated with internediate
Jeofin I mg' : tiywe
i ngredi ent %ﬁ(g}g%)cjﬁl&? Exfgﬁgpg §§§§§f‘%§ (r:réé\él %%Bgﬁ{el I oseSI#é%gédn%caanW

| ow subst i tautteidrehyidrooeypreopy [(86etnbul ose3. 75 ng 20 tal c2.25 ng titani um

oxi de2. 25 manni .
'¥%ctose}é¥§%t%§lq%e cellulose spheres

15 (Nonpareil 105T) 30 mg
compound X 15 mg
mannitol 7.5 mg
talc 7.5 mg
magnesium carbonate 10 mg

20 low-substituted hydroxypropyl cellulose 5 mg
hydroxypropyl cellulose 10 my
total 85 mg
[0109]

Production Example 29

25 Production of fine granules coated with intermediate layer

The pharmaceutically active ingredient-coated fine

granules obtained in Production Example 28 was coated with an
intermediate layer coating solution using a rotary fluidized
bed coater (MP-10 TOKU-2 type, manufactured by POWREX

30 CORPORATION), and directly dried to give fine granules with
the following composition. The intermediate layer coating
solution was produced by dissolving hypromellose (TC-5EW, 504
g) and mannitol (504 g) in purified water {5400 g), and
dispersing titanium oxide (216 g), talc (216 g) and low-

35 substituted hydroxypropyl cellulose (L-HPC-32, 360 g) in the
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total 82.5 ng [0123] 25 Production Exanple 37 Production of fine granules
coated with internedi ate | ayer The pharnaceutically active

i ngredi ent-coated fine granules obtained in Production Exanple 36 was
coated with an internediate | ayer coating solution using a rotary fluidized
so bed coaPkFa{mPd| eoEKiPR: t%pé’,reﬁlﬁﬁﬁffﬁéflﬁide@“%‘}mpdﬁﬁ@ @Qﬁtﬁ?&yhe(]\l) to
give fine gnaophesiutsiihe foldamungcommes (hago FheyLat ghopdialeol ayer
coating solution was produce y dissolving hypronell ose ( SE, 252 g) and
manni tol (262 @glnéngpamiié¢edcomiteat (IZZ0Phgrmaaedtdcspéystngi®s titani um

oxi de (108.g), tal d.| bstituted hyd | _cellul
(L-HoC 32, 198beGT=h {AeoGI o B Sbl (o A FBaster AoABC AHBURT 1800 o)
of the int Qéﬂﬁgbﬁﬁ?hé%@faﬁpaﬂlﬁ‘ﬂdﬁﬁ&tﬂéﬂl do36QQ: )(Mwagoappkiued tgpthe fine

granul es coated w i nternedi ate | ayer ﬁQQO g), which were 5 obtained in
Product i onmExafpreuged hgi HYPREF IRREPRATA zedThedceaki ey ¢yl opeku- 2

type, manufactured. by P . OPATI . oHke c ng. C i dians re:
inlet air t'efper é{lll,l?g %‘b{)uge%‘aa L%]'E)edu‘_’lc}:f%\dgter%g-pgereat]g]?(é&hél out?é}%%%, sprégﬁ air
V?I ume abodbo®@04 NG Mdprayotarr Sm&ﬁeabbuhtSEOOrpmm$pr ayotl®r raeedbout 16
g/ mn, spray gun sition tangential. After the .conpletion of coating, fine
granul es _cééf)l‘-:‘a \%A.gghrinﬁt ePIEAY at2-F [RIUY %271§/3()l%wr%8r81¥t gluﬁe8981£10g
(Conposihi eAngbntine . granies ol Wctibni Birecardiale tayesb{d et vy )

I's fine granules coated with internedi ate | ayer (Production Exanple 36)82.5
ng hypr onellresedegsvage| OnisabEeT t @ MAUrEXy prhyaseer GPesegh7s ny

round sieve to give fine granules coated with intermediate

layer with a particle size of 150 pm - 355 um.
[Composition of fine granules coated with intermediate layer
15 (135 mg)]

fine granules coated with pharmaceutically

active ingredient (Production Example 28) 85 mg
hypromellose 14 mg
low-substituted hydroxypropyl cellulose 10 mg

20 talc 6 mg
titanium oxide 6 mg
mannitol 14 mg
total 135 mg
[0110]

25 Production Example 30
Production of polymer-coated fine granules
Purified water (1568.2 g) was heated to 80°C, and
polysorbate 80 (14.58 g), glycerol monostearate (36.45 g),
triethyl citrate (36.45 g), yellow ferric oxide (0.409 g) and
30 ferric oxide (0.409 g) were dispersed therein. The suspension
was cooled to room temperature, added to mixed dispersion
(2430 g) of methacrylic acid-methyl acrylate-methyl
methacrylate copolymer dispersion (Eudragit FS30D,
manufactured by Evonik Roehm) (2187 g) and methacrylic acid-
35 ethyl acrylate copolymer dispersion (Eudragit L30D-35,
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talc2.25 ng 20 titanium oxide2.25 ng mannitol 5.25 ng total 101. 25 ng [ 0124]
Production Exanple 38 25 Production of polyner-coated fine granul es

Purified water (1714.4 g) was heated to 80C, and pol ysorbate 80 (14.58 g),
gl ycerol nonostearate (36.45 g), triethyl citrate (72.9 g), _yellow ferric
oxi de (0.678ngfaghareer PV cEBRIHE ROEYs B4 e dinsherdéadriher BERedThe

suspensi on S 3 r te I d 1 X i rS¢on
(24305 g) %af "ot Raaryl T - aey domet byl Theryl af et ol amt ooy ol are O

copol ymer dhsperfsiremefiEidnagi coFSBOD, savaruifcact (Widd .8y SEgonivksRephi).e 12309
g) and nethacrylic.acid-ethyl acrvlate cqpalyner di.spersion_ ( gi
07155, AaniTECEAPEdTES EYBR TR ST g LT JAVPS: (oA SRR to
gi ve a ceakhnghsakuti 6Ptafnpd edet Br sdned M (137 39 ,9usahgt Berotary

af orenenti oned coating solution (4270 (3 was applied to the fine granules
coat ed wit HluafderedPafiecraler ( Ql%pdgﬁ“%ﬁiéﬁqﬁbr@ﬁﬁﬁﬁépﬁééeﬂnbproduction

Exanpl e 37’P8W%$QI%8%E>B<&§MO%|TI%% %%%‘el%%o%%ﬁ%i@@? F8rdOKLE 2ot yRE

manuf act ur e CORP ating conditions were: Iinlet air
t enper at ur e capeutt4@€, apoaduts°d enpedatr e cabeutt26€, abpuay2@id, \spnaye

about 120 NL/m n, rotor spe t.550 r spray _rat ut 7 glmn
spray gun 6&§iFP&HmFaﬁé8HFi§29a§§53+ntrﬁ§¢g?<§§%ﬁ 1%99§%O$%@O§pphg§pray

pol ymer -.goatzed tibpetgraguhes, (4927y Gumesss abtadi nethgert@anposittonofhe

pol ymer -coat ed fine granules (160.575 ng)] fine granules coated with

i nt er medi atcé’mlpé?éillo(lPPédG@ﬁFbﬂgEx%‘?r%ﬁ”&e%ﬂ%ﬁl‘?cka‘-gw wErRAd eyl i(d8a6i 82 net hyl

aoryl ate- methyl optained.

[Composition of polymer-coated fine granules (210.676 mg) ]
fine granules coated with intermediate

15 layer (Production Example 29) 135 mg
methacrylic acid-methyl acrylate-methyl

methacrylate copolymer 60.75 mg
methacrylic acid-ethyl acrylate copolymer 6.75 mg
polysorbate 80 1.35 mg
20 glycerol monostearate 3.375 mg
triethyl citrate 3.375 mg
yellow ferric oxide 0.038 mg
ferric oxide 0.038 mg
total 210.676 mg
25 [0111]

Production Example 31
Production of mannitol-coated fine granules
Mannitol (135 g) was dissolved in purified water (810 g)

to give a coating solution. A predetermined amount (630 g) of
30 the aforementioned coating solution (945 g) was applied to the

polymer-coated fine granules (1896 g), which were obtained in

Production Example 30, using a rotary fluidized bed coater

(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The

coating conditions were: inlet air temperature about 70°C,

35 product temperature about 34°C, spray air volume about 120
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nmet haoryl ate copol yner48. 09375 ng nethacrylic acid-ethyl acrylate
copol yner 2. 53125 ng pol ysorbate 801. 0125 ng gl ycerol nonostearate2. 53125 ng
20 triethyl citrateb.0625 ng yellow ferric oxi de0.046875 ng ferric

oxl de0. 046875 ng total 160.575 ng [0125] 25 Production Exanple 39 Production
of mannit oNLéwakedreioe gpeatilaut 550 rpEmnisPsRY( I50egibwas HP seOhied in

purified. 0] .o gi t4i ng tion. rogn nt
(630 gy of “PReY of o chant  Sred g ol e coh [ 10500 Sae Snt | Eer T o
t he pol ynetheoabedifiédef Diantas (€O22rg) dridkidcioneBembdbt ahdedassed
Production Exanple 38, using a rotary fluidized bed cqater (MP-10 TCOKO-2
type, nanuFQE?ggédab9°%Q%V&%@Yﬁ}QQ}%ﬁﬁQJQFPH?HQQESS?Fﬁa %638i9¥%%%1%%re:
inlet aif tepper Qf@ﬁ§&%“§i£%“%f¥y§5i _tgppeyat ure about 34C, spray air
vol une about 120 35 NL/min, rotor spe about 550 rpm spray rate about 10
gimn, spli@ympanipoeitébmannigenticratenf tfdinet heasorpbet£dh- 6fmgbhti ng, the
obt ai ned fEQ?XHQ§D8$§§e&BfEﬁQr%ﬁ%“%pr about 40 m n and passed through a
ol-c

round siev grve nanni ated 11 ne granules with a particle size of
250 pi - 42%ppodmcHidrCaposiid A0)of manni t ol - coat ed2fibne gganul es (168. 075

ng) | polynggﬁgggéfd fine granul es (Production Exanplfo§g%%§0.575 ngy
10 total 220.7 mg
[0112]

Production Example 32
Production of polymer-coated fine granules
Purified water (1028.4 g) was heated to 80°C, and

15 polysorbate 80 (8.75 g), glycerol monostearate (21.87 g),
triethyl citrate (43.74 g), yellow ferric oxide (0.256 g) and
ferric oxide (0.256 g) were dispersed therein. The suspension
was cooled to room temperature, added to mixed dispersion
(1458 g) of methacrylic acid-methyl acrylate-methyl

20 methacrylate copolymer dispersion (Eudragit FS30D,
manufactured by Evonik Roehm) (1312 g)and methacrylic acid-
ethyl acrylate copolymer dispersion (Eudragit L30D-55,
manufactured by Evonik Roehm) (146 g),and uniformly mixed to
give a coating solution. A predetermined amount (2241 g) of

25 the aforementioned coating solution (2561.272 g) was applied
to the fine granules coated with intermediate layer (1215 g),
which were obtained in Production Example 29, using a rotary
fluidized bed coater (MP-10 TOKU-2 type, manufactured by
POWREX CORPORATION). The coating conditions were: inlet air

30 temperature about 45°C, product temperature about 26°C, spray
air volume about 120 NL/min, rotor speed about 550 rpm, spray
rate about 7 g/min, spray gun position tangential. After the
completion of coating, polymer-coated fine granules (1642 g)
were obtained.

35 [Composition of polymer-coated fine granules (182.4324 mg)]
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mannitol 7.5 ng total 168. 075 ng [0126] Production Exanple 40 Production of
pol yner-coated fine granul es Purified water (1714,4 g) was heated to
80C, and pol ysorbate 80 (14,58 g), glycerol nonostearate (36.45 g), is
triethyl citrate (72.9 a), yellow ferric ox',de% (0.675 g) and ferric oxide
(0,675 g) WeRe ar3peteededer@ih thirng i*6h was cool ed to room

tenperatureg,and (Fggggcggoﬁe@m]yé itgyaci d-met hyl acryl at e- nehyhg
met hacryl at e"copol yner di spersion (Eudragit FS300, manufactured by Evonik

Reel -in) (248Bagyyand 20idmméioryd yaohwedtaoafind a coating sol ution. A

predet er m ned, amount , (3735 of the aforenentioned coatin 0 ion (4270
g) was appf“legaat%y?ﬂg ff%og%%%ﬁl es coated with intermedi a'?')éé'ldaé;téégo( 1215
g). Wwhich wekreaebktainedcin-Lrieducsdopn Fanmpme13fherusi ng a r oty nfd ui di zed
bed coater (MP-10 TOKU-2 type, 25 manufactured by POANREX gj@TIO\I). The
coati ng coR@iltysen52aher 89 inlet air tenperature about 40C, product™

t enper at ur lg%gl]%lZﬁgBO§gé§¥a@ér vol ume about 120 NLimn, r»ters speed about
550 rpm sgr y rate about 7 gimn, spray gun position tangential. After the

conpl et i on tofiecballi ngtrpoeymer- coated 30 fine granules (19274 9)° Mite
oranul o5’ cORISAwt e “Et SFHERI At o 1 ayer (Pr oducti on Exampl’e 37181 2 mg
met hacr ybi GeaGiid- opetbyl acryl ate-nethyl 35 nethacryl ate €opaByneg50. 625 ny
pol ysor bat etofégll. 0125 ng gl ycerol nonostearate2. 53125 ng 182.4324 mg
[0113]
Production Example 33
Production of mannitol-coated fine granules
15 Mannitol (135 g) was dissolved in purified water (810 g)
to give a coating solution. A predetermined amount (630 g) of
the aforementioned coating solution (945 g) was applied to the
polymer-coated fine granules (1642 g), which were obtained in
Production Example 32, using a rotary fluidized bed coater
20 (MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
coating conditions were: inlet air temperature about 70°C,
product temperature about 34°C, spray air volume about 120
NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,
spray gun position tangential. After the completion of coating,
25 the obtained fine granules were dried for about 3 min and
passed through a round sieve to give mannitol-coated fine
granules with a particle size of 250 pm - 425 pm.
[Composition of mannitol-coated fine granules (192.4 mg)]

polymer-coated fine granules

30 (Production Example 32) 182.4 mg
mannitol 10.0 mg
total 192.4 mg
[0114]

Production Example 34

35 Production of outer layer component-granulated powder
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triethvi citrate5 0625 ng yellow ferric oxide0.046875 ng 5 ferric
oxi de0. 046875 ng total 160. 575 ng [0127] Production Exanple 41 Production of
manni t ol - coated fine granul es Mahnitol (150 g) was dissolved in

purified water (900 to give a coatin ol ution. det i hed t

(630 g) of the a¥3rehkdti bHA%D o ﬁﬁv'dv-%a%%ﬁ?%@a%?iaﬁ%%|ei ed to the

pol ymer - cogtedyibe of ampt €33 ( 192y %),, Whjisehl 1wee cebtal ped i BOFr@duct i on
e

Exanpl e 40, using a rotary fluidiz bed coater 15 (MP-10 TOKU 2 type,
manuf act ur edoshy v PONREX ( CORPORATION)SPattarsodtdiong ) cHRdPt FBASIRRr &2 #nl et

air ten‘per%éurig ggguérgggi)at% g%ﬁéé’gﬁq{@a@ﬁr@l&og §6@RE§pr ay air volune

about 120 mne rotor spee rpm spray rate about 10 g/ m n,
Sgr ay ggﬁf posPORANIOAVgentd at he Witere tdmaradrqileet iwbii lef spoaviing, a20 t he
obt ai ne ine granules were dried for. apout 40 m n and passed.through.
round si ev@IE°HPvECHBRHPE oPL JeRRRHC 34 n&o%br ﬁﬁula&g \ﬁi”?lléfdgoﬁﬁr £ Fécsg%gof
250 pm - 4250p@Y ;[ CQAPOSE bh Opa 0l tpl -LrAIRd dd e ghasukaso(tes. 075
ng)] polyner-coated fine granul es 25(Production Exanple 40)160.575 ny
manni tol 7. Saygr torabnest 0752myld0aRatovrductdléh HExanpl e 42 30 Production
of fine grg%'illgﬁ coated with pharmaceutically active ingredient Core
granules to bé"the core of controlled rel ease fine

10 Example 5

Production of orally-disintegrating solid preparation
The polymer-coated fine granules (346.3 qg) obtained in

Production Example 25, the polymer-coated fine granules (230.9
g) obtained in Production Example 33, the outer layer

15 component-granulated powder (607.6 g) obtained in Production
Example 34, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(6.1 g) and magnesium stearate (9.1 g) were mixed in a bag to
give a mixed powder. The obtained mixed powder (1200 g) was
tabletted using a rotary tabletting machine (Correct 19K AWC)

20 (500 mg/tablet, a 12 mm¢ punch, flat-faced with beveled edge,
tabletting pressure 13 kN) to give the orally-disintegrating
solid preparation (500 mg) containing compound X (30 mg) of
the present invention.
[0116]

25 Example 6
Production of orally-disintegrating solid preparation

The polymer-coated fine granules (346.3 g) obtained in

Production Example 25, the polymer-coated fine granules (230.9
g) obtained in Production Example 33, the outer layer

30 component-granulated powder (841.8 g) obtained in Production
Example 34, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(8.4 g) and magnesium stearate (12.6 g) were mixed in a bag to
give a mixed powder. The obtained mixed powder (1440 g) was

tabletted using a rotary tabletting machine (Correct 19K AWC)
35 (600 mg/tablet, a 12 mm$ punch, flat-faced with beveled edge,
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granul es B were produced as follows. Hydroxypropyi cellulose (HPC- SL-T,
360 g) and mannitol (270 g) were dissolved in 35 purified water (4680 g),
talc (270 g), | ow substituted hydroxypropyi cellulose (L-H PC 32, 180 Q)

and magnesi um car bonate (360 wer e di in thi lution. Cp d.
K (540 g) ®waBlahfiey yefepersedn ttgngplgr&sggﬁggragigéa&g#ggr@}%”ggun

coating solLytign %ifg@r b G AN 269290 @bmBbuRdt ke (80 £

X- cont ai ni ng %ga}?fﬁ%&go uti ogg({bé%% g) vJ\c/gs ap%l i edﬁt o |l act ése?ﬂg?};g?al l'ine
cel | ul ose sphepesséMonpaveitid05T, 900 g) using a rotary fluidized bed

coat er (NP-[\a{g 'ZF(I’KB-Z type, manufactured by POAREX CORPORATI ON), The coating
condi tions t&l inlet air t enperature about 70C, product io tenperature
about 31£, ggRmpYeair vol une about 80 NLimn, rotor speed about 500 rpm
spray rate about 14 g/mn, spray, gun position tangential, After the

conpl et i onPéPdéﬁ’é%Pﬁg?fc%%ng‘a‘%}ﬂjékte(%Gn@) SReré BhERPRBGLON

[ Conposi tion of %Lgegg{gxﬁgieéom efh Wi th phaRqeut. galh yobbaagtiven

i ngredient (42.5 np) ctose-crystalline cellul ose sphéres (Nonpareil
105T) 15 ngPeconpotndn XZx&upie nidhni thod RISy -20atsidc 315 gyanagnesidad - 9

o e oob B b L NP IR £ LHCSRR TR B ocyor oy
fine grapukespenahedgwbhhlhrderpediat e(1@yer9 g) obtained in Production
Example 34, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(10.8 g) and magnesium stearate (16.1 g) were mixed in a bag
to give a mixed powder. The obtained mixed powder (1680 g) was
tabletted using a rotary tabletting machine (Correct 19K AWC)
15 (700 mg/tablet, a 12 mm$ punch, flat-faced with beveled edge,
tabletting pressure 9 kN) to give the orally-disintegrating
solid preparation (700 mg) containing compound X (30 mg) of
the present invention.
[0118]
20 Example 8
Production of orally-disintegrating solid preparation
The polymer-coated fine granules (403.4 g) obtained in
Production Example 27, the polymer-coated fine granules (230.9
g) obtained in Production Example 33, the outer layer
25 component-granulated powder (669.0 g) obtained in Production
Example 34, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(6.7 g) and magnesium stearate (10.0 g) were mixed in a bag to
give a mixed powder. The obtained mixed powder (1320 g) was
tabletted using a rotary tabletting machine (Correct 19K AWC)
30 (550 mg/tablet, a 12 mm¢ punch, flat-faced with beveled edge,
tabletting pressure 12 kN) to give the orally-disintegrating
solid preparation (550 mg) containing compound X (30 mg) of
the present invention.
[0119]

35 Example 9
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The pharnmaceutically active ingredient-coated fine granules obtained in
Production Exanple 42 was coated with an 30 internedi ate | ayer coating
solution using a rotary fluidized bed coater (MP-10 TORO 2 type,
manuf act ured hy POWREX CORPORAT] ON), and direct dried to _give fine
granul es WFFﬁd’tlﬁEl‘f’%l‘P%vﬁ??@%ﬁwtﬁg&ﬁﬁl‘?ﬁesphggr %8P%¥%t?%]§/er coating
sol ution was_progh Ceéh e 0l &l ad @HM%&%@E@UE@SQ4039@'gﬁEob‘@éz_’?né’@_i?ﬁ and
mannitol (252 g) in purified water (2700 g), and dispersing titani um oxide
(108 g), t&redadbsoy)Ezamblovebubdtd taplemeydrakgpr §ppe gepnulese(230.9
(L-HPC-32, 180 .in.the obtained s I Qn. p e 1.n unt (3000 g)
of the int g} ng]a}g%&réeﬁia%/%rp%%(glfclncnlgor}sg%ttﬂpg% 8?608?%) E’%g]fag%?’?gg to 5 the
:‘Nihnehgr aﬂubeﬁpeﬁéhedgmmhlﬁw neseldd c@dly. 2aet)i vethngeddirnPré2550igy) ,

ich were_obtained in_Production Exanple 42, using.a rotary flujdized bed
Coat or ( NPEESUSTOKEA R ThHE” bt iE T e 1B P BOWREX EPRPORATHER h THek -
coating condi bi QNS MET B gih &Y Blim &l e 1eRET ABUME @bUL-c 7RGk RN 9HUSIHbag to
tenperature 20 about 41"%:, spray air volune about 100 NL/mn, rotor speed
about 550 ppme sprnayed apevddout The gbirranedpnayegunopdst t [ bneq agers al .
After the conpletign of coating.. the 0 ined fi ar Led for
about 40 m%ﬁggﬁgkﬁas%%ﬁn? hgoﬂ% ra’rtoaﬁbnl(fbcétﬁél eg}aé}hg?l\‘?e (??%I‘égg}c\gﬁgﬁegﬁggat ed
with inger f(%gbaﬁl?/ﬁ5bléwﬁramii hudp RAIdIG| €1sitz€aetd10tpabevd56d) Adge,
[ Conposition of fine granules coated with internedi ﬁge l.ayer %SS ?1 fine
granul es cbaPegtiWibl PRaFHateut? il - a&i%e Sy Réd; ﬁft'd(L\éfLBH Ef?g% anpl e
42)42.5 my 5203 RYRLepELLOS63. Po il MW SHslididHedhyduaxyrr eyl ngel bal ose2. 5
ng tal cl. 5SmjltiPan?§m oXi dgl. 5 n%) manni tloll% ng 25 tot aIQS5 rrtrlg(,3

the present invention.

[0120]
15 Example 10

Production of orally-disintegrating solid preparation
The polymer-coated fine granules (403.4 g) obtained in
Production Example 27, the polymer-coated fine granules (230.9
g) obtained in Production Example 33, the outer layer
20 component-granulated powder (1137.3 g) obtained in Production
Example 34, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(11.4 g) and magnesium stearate (17.1 g) were mixed in a bag
to give a mixed powder. The obtained mixed powder (1800.1 g)
was tabletted using a rotary tabletting machine (Correct 19K
25 AWC) (750 mg/tablet, a 12 mm¢ punch, flat-faced with beveled
edge, tabletting pressure 9 kN) to give the orally-
disintegrating solid preparation (750 mg) containing compound
X (30 mg) of the present invention.
[0121]
30 Production Example 35
Production of fine granules coated with pharmaceutically
active ingredient
Core granules to be the core of controlled release fine
granules A were produced as follows. Hydroxypropyl cellulose

35 (HPC-SL-T, 360 g) was dissolved in purified water (4680 g),
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[0130] Production Exanple 44 Production of fine granules coated with
internediate | ayer The fine granules coated with intermediate |ayer
obtained 30 in Production Exanple 43 was coated with an internediate | ayer

coating solution using a rotary fluidized t VP- 10 U :
manuf act ur é@Vb§UPSINREXE 3 CORPORAT ry’f!ﬁ‘&;‘%ﬁﬁzgie\ﬁe”giocﬁ%ad%%ﬁgpééiw I%t ﬂi arlf®
follow ng &ggngéaﬁhoeffﬁgﬁawt pediate JayarsLeakingnsehyti 9p1wesopt oduced

by di ssol vin ypronel lose as (TG 5k, 252 g) and mannitol (252 g) in
purified wabepo(tB8@0B ¢1080amd wispersiamgnly tdmipgnsed da thegogfFainafic (108

g) and | owsubstitut hyd | | 1.ul L - i
obt ai ned sSlllgPFgﬁ.lgﬁeg? eé%%%?%%%?%%ar}%ﬁanll{](tg%gl 'g(;) AI(;‘E g?ﬁét?%ﬁg?%aed% ng?%rt}[eayer
coating solutisongf3600t8 Waspappd ixeccdrecbidigy fdoze ignasvllesionat 6d60i t h

internediate |ayer (990 g)é, ich were obtained in _Production Exanple 43,
usi ng a rotar yapl arEized bedleekeer ¢ AU iy deSSnERGFEEBUr ed by

PONREX m(%gg%i IB@ﬁO%bng{)%ﬂ& i ons, veneriinlBteal beherpgeatur e
about 70C, product tenperature out 41C, spray air volune about 100
NL/ frdh, rdierl§pEedUabouyps50mapnfaspresd rt AT CORPGRATIAONS pr ajhgun

position. tangential. After the conpletion of coating, fine granules coated
with int erﬁ@&%ape_ Fayer - (2235 g5 ne Bl ebt e A espRert on S i ne
granul es,coated W thnbatgtedi absut ayeic,13pb7, 21k blhinBeagpanug@s coat ed
with internedi ate Ia)éer (Production Exanple 43)55 ng h prorrellc)]sg%ﬁprrg

ant ¢

| ow subst i t/8dhy dPERYPPBRFE eBPYHI BELLB NP HEE B ¢ i
oxi del, 5 nmg yaRNILAl 3031 R8chot8h84nPifD. [ B3 Hr the completion of coating,

core granules (2550 g) were obtained.
[Composition of fine granules coated with pharmaceutically
15 active ingredient (63.75 mg)]

lactose-crystalline cellulose spheres

(Nonpareil 105T) 22.5 mg
compound X 22.5 mg
magnesium carbonate 7.5 mg

20 low-substituted hydroxypropyl cellulose 3.75 mg
hydroxypropyl cellulose 7.5 mg
total 63.75 mg
[0122]

Production Example 36

25 Production of fine granules coated with intermediate layer

The pharmaceutically active ingredient-coated fine

granules obtained in Production Example 35 was coated with an
intermediate layer coating solution using a rotary fluidized
bed coater (MP-10 TOKU-2 type, manufactured by POWREX

30 CORPORATION), and directly dried to give fine granules with
the following composition. The intermediate layer coating
solution was produced by dissolving hypromellose (TC-5E, 252
g) and mannitol (252 g) in purified water (2700 g), and
dispersing titanium oxide (108 g), talc (108 g) and low-

35 substituted hydroxypropyl cellulose (L-HPC-32, 180 g) in the
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25 Production Exanple 45 Production of polymer-coated fine granules
Purified water (1714.4 g) was heated to 60C, and pol vsorbate 80 (14,58 g),
glyger?I nonostearate (36.45 g), triethyl citrate (72,9 9), yeIIOM/ferric
oxi de (0.675 and 30 ferric _oxide wer e d| s re|n The
suspensionoRégl%%%I%ﬂlTEF?%onftéﬁﬁgﬁgFEWéne N 3ddkd’ @?ﬁn % dSer si on

(2430.5 g) lﬁteﬁiﬁéaﬁg«tal1%/@18%41@1@/!9,@%0@4%rmnhtgl wetha pyt@aeto
copol ymer dispersion (Eudragit F3300, nanufactured leEVOHI Roche) (2309

g) and met hher §ine @Ea@uleaECQﬁﬁﬁd %kﬂhughﬁim@§§@¢}ﬁé di 8EE¥Pon (Eudragit
L. 30D 55 MROULAChUr gﬁsgq\%) S Jiosiun %%Jal%eg%%g@gfug?tgﬁgt Y Ghxed to

give a coaﬁpﬁg SO ernlne anmount
aforenentlgaedusﬂﬁglﬂgr@@ét@lf&uidﬁﬁﬁhgpedmnoanaﬁi(M@—ﬂ@ Th8Uf-Eneygeanul es
coated with internedi ate IQ% é1215 wer e gbtalned in.

5 whi
ProductlonmEﬁéﬁﬁFEuﬁﬁd g Rg" Ty 228%83d088 tiey ?%#ﬁﬁE%Gﬁﬁku-z
type, manufactured,by P %@%HMt 7€, cRabhRg: &iOnsraer e:

inlet air tenpérature a out C product tenperature about 40C, spray air
vol une aboabomEOMMﬂ;nspraynanrsmﬂedeabb@ut5500rﬁh¥msprayou@rr%@%E@bout 7

g/mn, spra n SI |on I Mg t o f

pol yner - coﬁ%@g%fﬁﬁg gra huféégflg%%§5¥mﬁgég'o 4%#? %Féggﬁgs ??g%hg

p0|yﬁeréﬁoahﬁdehrmelgramukﬁstﬂ&ﬁ%xﬁﬁﬂmﬂﬁbnfbmecgaamubestheaobuamm¢@ fine

internedi ate 15_| ayer oduction anpl e 44)67.5 net h

aci d- met hy 9384y Fét@eﬁétﬂ§te tAact gféﬁ%dﬁﬁt %ﬁ% ﬁhﬁcrylic

aci d-et hyl aehyl ateveopsl ?jﬂ?é5f91§85gf%mys&fahﬂicﬁ vﬁ@;@} @A eihiediate
layer with a particle size of 150 pm - 355 pm.

[Composition of fine granules coated with intermediate layer
15 (82.5 mg)]

fine granules coated with pharmaceutically

active ingredient (Production Example 35) 63.75 mg
hypromellose 5.25 mg
low-substituted hydroxypropyl cellulose 3.75 mg

20 talc 2.25 mg
titanium oxide 2.25 mg
mannitol 5.25 mg
total 82.5 mg
[0123]

25 Production Example 37

Production of fine granules coated with intermediate layer
The pharmaceutically active ingredient-coated fine

granules obtained in Production Example 36 was coated with an
intermediate layer coating solution using a rotary fluidized

30 bed coater (MP-10 TOKU-2 type, manufactured by POWREX
CORPORATION) to give fine granules with the following
composition. The intermediate layer coating solution was
produced by dissolving hypromellose (TC-5E, 252 g) and
mannitol (252 g) in purified water (2700 g), and dispersing

35 titanium oxide (108 g), talc (108 g) and low-substituted
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gl ycerol nonostearatel. 6875 ng triethyl citrate3.375 ng yellow ferric
oxi de0. 03125 ng ferric oxide0.03125 ng total 107,05 ng 25 [0132] Production
Exanpl e 46 Production of mannitol-coated fine granules Mannitol (150 g) was
di ssolved in purified water_ (900 iive a coating solution. r

u

t .
pr edet er ni AFETAKBBRPPY 630 4) Jeﬁs%gzlt‘r@%‘f%wgﬂ@ﬁt iJondd E6&t PRE2&BEAL i on
(1050 g) \N@géapgbggg & g;[flégget@nﬁrf%"d' copted fong gyanyl ese (L92drEkdaambi ch

were obtain Exanpl e 45, using a rotary fluidized bed coater
(MP-10 TOKUWUagetypeatmgusattiuied 036 FROWREX 2CORPORAEIONp. tThefine coati ng

conditions were: inlet air tenperature ahout, 60C product .t erature
about 34C, 9SBFHy S FO%?ﬂrﬁeél‘g‘Bo{Rteﬁ%F%%e r%t@/yrﬁr’n,(%§8t 8?@8@%8% But 550
rpm sprayobahenalout BOo@hdt lon SHMay BB AOsIdine ot adgerti gluidites the
conpl etion of coating, the obtained fine granules were dried for about. 40

mn and pa®sedcPREeughtB+BuHdKETevierrd gianifaitmaes! PeodPEERKi ne 5
Tanni 1 of - 55t BAR T b B andl e (113 08 e T Ry e St oalBa e ar anul es
temperature about 70°C, product temperature about 41°C, spray
air volume about 100 NL/min, rotor speed about 550 rpm, spray
10 rate about 16 g/min, spray gun position tangential. After the
completion of coating, fine granules coated with intermediate
layer (1215 g) were obtained.
[Composition of fine granules coated with intermediate layer

(101.25 mg) ]

15 fine granules coated with intermediate

layer (Production Example 36) 82.5 mg
hypromellose 5.25 mg
low-substituted hydroxypropyl cellulose 3.75 mg
talc 2.25 mg

20 titanium oxide 2.25 mg
mannitol 5.25 mg
total 101.25 mg
[0124]

Production Example 38
25 Production of polymer-coated fine granules
Purified water (1714.4 g) was heated to 80°C, and
polysorbate 80 (14.58 g), glycerol monostearate (36.45 g),
triethyl citrate (72.9 g), yellow ferric oxide (0.675 g) and
ferric oxide (0.675 g) were dispersed therein. The suspension
30 was cooled to room temperature, added to mixed dispersion
(2430.5 g) of methacrylic acid-methyl acrylate-methyl
methacrylate copolymer dispersion (Eudragit FS30D,
manufactured by Evonik Roehm) (2309 g) and methacrylic acid-
ethyl acrylate copolymer dispersion (Eudragit L30D-55,

35 manufactured by Evonik Roehm) (121.5 g), and uniformly mixed
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(Production. Exanple 45)107.05 ng mannitol5 nma 20 total 112. 05 ng [0133]
Production Exanple 47 Production of outer |ayer conponent-granul ated powder
Manni tol (3452 g), |ow substituted hydroxypropyi 15 cellul ose (L-HPC 33,

544 ¢g), crystalline cellulose (544 g) and crospovi done (272 g e charged
in a. flui &b&dV§rantPatsrd ( @@Eo%an@fQ&FQ?ESrB}nﬁawﬁé9P%f}%ﬁ¥5§1Qﬁboggnd

they were %@nakeﬁssﬂemgﬁ?ﬁéggﬁﬂ% afh, BAUSRNS /S0lUt) Onaf AEBNALEOL(272 Q)

' Q
and anhydrous citric aci g) Tn purified water (1288 ) and dried
to give anthatéinbayeanubﬁpooemte@rwﬁﬂheﬁnﬂﬁqmﬁﬂﬁate(5@38r9X1298bgb03ition

of outer |ayer. conponent-granul ated powder 02, 275 Lt 075
ny. 25 Iowﬁé&ﬁ?twgg?eagﬁﬁg?%gyb o%ﬁ?g%%?(ﬁ g%%%%ﬁ%ﬁﬁ@?é&ﬁgﬁgnée?%§%%¥e32 ny
crospovl dorel6 dageanpydr eust &t (VMB- BT i TKER- 210 it alm302.f2 ¢S5 urg d38y[ 0134]

Exanpl e 1/ Production of orally-disintegrating solid preparation ,
POWREX CORPORATION) .  The coatling conditions were: 1nlet air

temperature about 40°C, product temperature about 26°C, spray
air volume about 120 NL/min, rotor speed about 550 rpm, spray
rate about 7 g/min, spray gun position tangential. After the
10 completion of coating, polymer-coated fine granules (1927 g)
were obtained.
[Composition of polymer-coated fine granules (160.575 mg) ]
fine granules coated with intermediate
layer (Production Example 37) 101.25 mg
15 methacrylic acid-methyl acrylate-methyl

methacrylate copolymer 48.09375 mg
methacrylic acid-ethyl acrylate copolymer 2.53125 mg
polysorbate 80 1.0125 mg
glycerol monostearate 2.53125 mg

20 triethyl citrate 5.0625 mg
yellow ferric oxide 0.046875 mg
ferric oxide 0.046875 mg
total 160.575 mg
[0125]

25 Production Example 39

Production of mannitol-coated fine granules
Mannitol (150 g) was dissolved in purified water (900 g)

to give a coating solution. A predetermined amount (630 g) of
the aforementioned coating solution (1050 g) was applied to

30 the polymer-coated fine granules (1927 g), which were obtained
in Production Example 38, using a rotary fluidized bed coater
(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
coating conditions were: inlet air temperature about 60°C,
product temperature about 34°C, spray air volume about 120

35 NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,
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The mannitol -coated fine granules (1345 g.) obtained in Production Exanple
39, the mannitol-coated fine granules 35 (896.4 g) obtained in Production
Exanpl e 46, the outer |ayer conponent-granul ated powder (2418 g) obtained
in Production Exanple 47, sucral ose (76.8 , flavor (STRAVWBERRY DURAROVE,
Ni hon FirnERFel KUK, yowfs%%ngi;awﬁq@glnesﬁ%ﬁ& EE?aF@S‘?éQ?h"@)O T2 M %ed

using a tugfLi BEFQM(? 091 YT X8k RowIeq Hae spehtaiibediAi xgd powder
(4800 g) was tabletted using a rotary tabletting nmachi ne (AQUARI US,

manuf act ur pdsbyd Kt kusugh Bei sakus holdted . Ho (BOG mghnablétcoated £Ln# punch,
flat-faced with_bevel ed edge, faplettin ressure 1% g kN) to give the
oral | y- di sPREBYFEPi HigtRof i P& ?eﬁ%%%q%£6§3n¢T16o £3i #i%g . 70 conpound X
(30 ng) of thRppEesesh onviedih Dbl Teathar diiess candutlke disBnDegrag)on tine
in the oral cavity of the obtained tablet were 36 N and 37 seconds,
respecti vePplymas-@pasefufioh ¥ S t he obtained tablet in 0.1N HCl in 2

hours was ;(§%%d§99¥éﬁgEf d ogyaci d resistance. 15¢phCerpogition of
oral ly-disintegrating solid preparation (600 ng)] mannitol acoated fine

granul es (Reoditbilon Exanpl e 39)168. 075 ng nannitol - coat/ed figne granul es

20( Product i on anpl e 46)112.05 ng outer |ayer conp nt,-granul ated powder
(ProductioﬁoEﬁgﬁple 47)302. 275 ng sucral 0se9. 6 ny fﬁgéépggzﬁ 25

magnesi um [steanated. 8 rag
Production Example 40
Production of polymer-coated fine granules
Purified water (1714.4 g) was heated to 80°C, and
polysorbate 80 (14.58 g), glycerol monostearate (36.45 g),

15 triethyl citrate (72.9 g), yellow ferric oxide (0.675 g) and
ferric oxide (0.675 g) were dispersed therein. The suspension
was cooled to room temperature, and added to methacrylic acid-
methyl acrylate-methyl methacrylate copolymer dispersion
(Eudragit FS30D, manufactured by Evonik Roehm) (2430 g) and

20 uniformly mixed to give a coating solution. A predetermined
amount (3735 g) of the aforementioned coating solution (4270
g) was applied to the fine granules coated with intermediate
layer (1215 g), which were obtained in Production Example 37,
using a rotary fluidized bed coater (MP-10 TOKU-2 type,

25 manufactured by POWREX CORPORATION). The coating conditions
were: inlet air temperature about 40°C, product temperature
about 26°C, spray air volume about 120 NL/min, rotor speed
about 550 rpm, spray rate about 7 g/min, spray gun position
tangential. After the completion of coating, polymer-coated

30 fine granules (1927 g) were obtained.

[Composition of polymer-coated fine granules (160.575 mg)]
fine granules coated with intermediate
layer (Production Example 37) 101.25 mg
methacrylic acid-methyl acrylate-methyl
35 methacrylate copolymer 50.625 mg
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total 600 ng [ 0135 Exanple 12 Production of orally-disintegrating solid
preparati on 30The mannitol -coated fine granules (1345 g) obtained in
Production Exanple 41, the mannitol -coated fine granules (896.4 g) obtained
in Production Exangle 46, the outer |ayer conponent-granuqu wder (2418
g) obt ai neBOL¥SPFBELELFOn Exanpl e 47, sucral ose (76.8fl avor | VBERRY

DURAROVE, §§yblle98@ hbhBBPLER#e K ) (25.6 g) and magnesi um 3i&3028 end 38. 4 Q)
were m xed using a tunbling mxer to give a m xed powder. The obt ai ned

m xed powdérieBo0 gitwatetabl etted using a rotary tablettihd dachithe

( AQUARI US, uf act ur . Ki kusui Sei sakusho Ltd.) (600 tmgd 12 HO
punch, fIaygﬁgggd%graﬁghg%bgéled edge, tabletting pressurggggegbﬁﬁ§gto gi ve

t he oral y+dirgiipt eghiaei ng solid preparation (600 ng) contéifi#thg7conpound X
(30 nmg) of the_present invention. The hardness and the disi e tion tine
in the orato¢avity of the obtained tablet were 37 N and 38 Qécgigé?g
respectivelpygohhe dissolution 10 rate of the obtained tablet in 0.1N 1-101
in 2 hours was é.?@b showi ng superior acid resistance. [Conposition of

or al | y- di siPeodycationgEseimpdeptbpar ati on (600 ng)] nannitoi-coated fine

granules, | SELGIUSLHon CuaipLe (11100 O7R D qEiial coated fine granul s
(Productipon Exanplkend4?p30212F5ghgwas dissolved in purified water (900
g)to give a coating solution. A predetermined amount (630 g)
of the aforementioned coating solution (1050 g) was applied to
the polymer-coated fine granules (1927 g), which were obtained
in Production Example 40, using a rotary fluidized bed coater
15 (MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The

coating conditions were: inlet air temperature about 60°C,

product temperature about 34°C, spray air volume about 120

NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,

spray gun position tangential. After the completion of coating,
20 the obtained fine granules were dried for about 40 min and

passed through a round sieve to give mannitol-coated fine

granules with a particle size of 250 pm - 425 pm.

[Composition of mannitol-coated fine granules (168.075 mg)]

polymer-coated fine granules

25 (Production Example 40) 160.575 mg
mannitol 7.5 mg
total 168.075 mg
[0128]

Production Example 42
30 Production of fine granules coated with pharmaceutically
active ingredient
Core granules to be the core of controlled release fine
granules B were produced as follows. Hydroxypropyl cellulose
(HPC-SL-T, 360 g) and mannitol (270 g) were dissolved in
35 purified water (4680 g), talc (270 g), low-substituted
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20 sucral 0se9.6 ng flavor3.2 ng magnesi um stearate4.8 ng total 600 ng [ 0136]
25 Production Exanple 48 Production of fine granules coated with

i nternedi ate | ayer The fine granul es coated with pharmaceutically
active ingredi ent obtained.n, Product | anpl e 35 coated with an

i nt er medi at ¥ IHRFEPTEBYL | ﬁ@lL‘é}r?ﬁ‘? oﬁﬂ@%ﬂ—gfé{ ;Hgiloarﬁ ?g%fsmg&eféambed coat er
(MP-10 TOK2pbyRee TBADf ﬁ?twéf_@@ BYs PONRERX GORRERATE N1 cand dbmssthy dr i ed
to give fine granules with the follow ng conposition. The internediate

| ayer coat i(®g0s@l uveenunasopnbdudbsPdysel sisol i Paiairncrel 698 TETONSEC 126

g) and mannj.tol (12 [ if]ed water , S (dEspeL si

titani um o¥ide 652033:;%9a$8&?g£&é) ap’\rqg)ﬁ%gv%(tjegcgggglht Sfﬁg nﬁyé?gégpégp%g

cel lul ose (HreHRGMB211n80X g ohbal hen@bt@d ity sod uttiiom  Kqsledet ersi ned anmount
(1500 g) of the internediate |ayer coatin(?ﬁ slg#ution (1800 %e?was applied
to the fin@Eglandl &8 Lasteacwrths phht ettt catqSF aRireESs MrgPedlent (2550
g), which w:a@,o%@b%fugmngr Qdustipp Examl feBBedddigex rotrany fiowivdinzed
bed coater (MP-10 T 2 type, manufactured by ROAREM CORPORATI ON). The
coati ng cordiae, omenwéreturatieby aBPWREBRPEPREQRAT EPBbuUt 8be, cpréduet

t enperature abqut, 41C, spray_air volune about 100 N/ MJko-O0 ed 30
about 550 rcﬁ’rﬂdlgﬁlogﬁ P’ﬁf:g'a\b/]c’}g?{gl%l]é/ FROCEPT A gii posi anggéﬁggﬁti al .
After the cempeticarcotibeaat BNe:, tdieroptaimed furke agoanuBes Ngnendr kedot or
about 40 m n and passed through a. round sieve t]i gi)/e. fine granul es coated
wi th inter f&ficst éorRrerOli tRMa PAFEY cFet8i 2e°Bf 1507 g™ AT 15

[ Conposi ti o, Oft ifjnne 2gaRuk s . coted: WiHd daErdmdmts lryenng?3cd2s ny)]
fine granul'es coated with pharmaceutically active ingredient (Production
Exanpl e 35)B3urg-egy (2550 g) were obtained.

[Composition of fine granules coated with pharmaceutically
15 active ingredient (42.5 mg)]

lactose-crystalline cellulose spheres

(Nonpareil 105T) 15 mg
compound X 7.5 mg
mannitol 3.75 mg

20 talc 3.75 mg
magnesium carbonate 5 mg ¢
low-substituted hydroxypropyl cellulose 2.5 mg
hydroxypropyl cellulose 5 mg
total 42 .5mg

25 [0129]

Production Example 43
Production of fine granules coated with intermediate layer
The pharmaceutically active ingredient-coated fine
granules obtained in Production Example 42 was coated with an
30 intermediate layer coating solution using a rotary fluidized
bed coater (MP-10 TOKU-2 type, manufactured by POWREX
CORPORATION), and directly dried to give fine granules with
the following composition. The intermediate layer coating
solution was produced by dissolving hypromellose (TC-5E, 252
35 g) and mannitol (252 g) in purified water (2700 g), and
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hypronel | ose2. 625 ng 20 Law substituted hydroxypropyl cellul osel 875 ng
talcl.125 ng titanium oxidel, 125 ng' mannitol 2. 625 ng total 73. 125 ng 25
[0137] Production Exanple 49 Production of fine granules coated with

i ntermedi ate | ayer , The fine granules coated with interpediate |ayer
obt ai ned i A1PPBAGERY ol BEHE! ¥ el (o st ed tRiLeh (ARSi AY e??r‘gdgg‘t"e | ayer 30
coating so L i ui gl d gaater 30MP 2 e,
manuf actur%gbgggﬁég/\%%%%%&ﬁﬁg% étgolqg{i\géé% fi(%eﬁgr@argl)gl' e%é\?\/i %-E(%J?]etltlap

fol | owi ng obtposéeti snluTheni ntrepmedicadtemiapdr avoant n§g3800 uyi ont s pr oduced

by dissolvi.ng hypronellpose (TO SE, 105 .and itol (10 N rified
water (1128085 2Ba0TRy SRGk A c B G a8 gy ALt B ana

low  substhtukede hydsOXyPs oyt &l idioge drmaldRGt32a119 grtiivet he obt ai ned
solution, A predeterm ned anount (500 g) of the internediate, |layer coating

Isol ution (is00cg)yenas (app? i@l o ¥He eufe Grraddiess i@odreduGit AN FEePRedi at e
ayer (975,9), ,,9:Whi ch o} i pegd | J 8 I a
rotary fl ui4gi’ zgglﬁgdgcf)ﬁt@%ﬁy (Pl\/%?ilo T&&%{ %&gﬂr@gggggg %ygg%%\??EX
CORPORATI OipnuThetooadilng ROMREX | CORPARATELON )N efhai cotehper avudet abotit 85C,

product tenperature about 41C,  spray air vol about. 100 NL/m n, rotor
speed about’®550 Fﬁﬁ?tsﬁ?‘]éyt?@?%‘ﬁéu%%&ﬁoﬁ% 73)/%1 nPIePrEYy GEPHoRT ¢ on
tangenti;al apAfitenitdie &fii:0% Afune0abiond, 16oneLghanyl est6pasesedv th

internediate | aver (1100 g) were obtained. [Conposition of fine aranul as
coated wit BoPHEePRBATETe FRYRY Y8 hRy)Y 16 g/min, spray gun position

tangential. After the completion of coating, the obtained fine
granules were dried for about 40 min and passed through a
round sieve to give fine granules coated with intermediate

15 layer with a particle size of 150 pum - 355 um.

[Composition of fine granules coated with intermediate layer

(55 mg)]

fine granules coated with pharmaceutically

active ingredient (Production Example 42) 42.5 mg
20 hypromellose 3.5 mg

low-substituted hydroxypropyl cellulose 2.5 mg

talc 1.5 mg

titanium oxide 1.5 mg

mannitol 3.5 mg
25 total 55 mg

[0130]

Production Example 44
Production of fine granules coated with intermediate layer
The fine granules coated with intermediate layer obtained

30 in Production Example 43 was coated with an intermediate layer

coating solution using a rotary fluidized bed coater (MP-10

TOKU-2 type, manufactured by POWREX CORPORATION) to give fine

granules with the following composition. The intermediate

layer coating solution was produced by dissolving hypromellose

35 (TC-5E, 252 g) and mannitol (252 g) in purified water (2700 g),
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15 fine granules coated with internediate | ayer (Production Exanple

48) 73. 125 ng hypronel | osel7. 625 ng | ow substituted hydroxypropyi

cellrggsel 875 Fa talc.1 125 ng Q0 titanium oxidel. 125 ny nannitol2 625 ngy
tota 5 ma . [0138] Production Exanple 50 2 Pro cti r coat ed
fine granup&s dlsPerSPﬂgl?FEﬂn%%Te?X¥‘%Sfigg qﬁ A&@@ 92 g “¥nd

pol ysorbat g %@t&%ﬁtéd%y?%xggf@%yﬂ%@ﬂ@ﬁﬁé a<1(—3ﬁ>c9)3,2 tmset Byl igi thate (66

g), yellow ferric oxid and ferric oxide ( 386 ? wer e di spersed
theLeln ITb@tauspdnsoént3onwasAcnnﬂdﬁtqnmhﬂﬁﬂﬂaméﬁﬁéré?gpeg ahf Bkled to

met hacryl i acr Iate h C | F sper si on
(Eudragit ﬁgﬁg¥a&?ﬁ? d 8§tE§% d l@%ﬁﬂ? &%gg% %%% ll gr%?y hlxed

to give a coat |fﬂﬂesg|rb.lhugzésp&@deé@rmmdlmﬁmﬁdiéﬂﬁZagf)emf 9l9l®eg)

af orenenti oned coating solution (3865 3
gr anul es coHRicHh WEekR %ﬁpé;ﬁgglapéProducézog Examé%g)iedtﬁgjkpg.EB@%ry

fluidized bed coater (MP-10 TOKU-2 type, manufactured by
POWREX CORPORATION). The coating conditions were: inlet air
temperature about 70°C, product temperature about 41°C, spray
10 air volume about 100 NL/min, rotor speed about 550 rpm, spray
rate about 16 g/min, spray gun position tangential. After the
completion of coating, fine granules coated with intermediate
layer (1215 g) were obtained.
[Composition of fine granules coated with intermediate layer
15 (67.5 mg)]l

fine granules coated with intermediate

layer (Production Example 43) 55 mg
hypromellose 3.5 mg
low-substituted hydroxypropyl cellulose 2.5 mg

20 talc 1.5 mg
titanium oxide 1.5 mg
mannitol 3.5 mg
total 67.5 mg
[0131]

25 Production Example 45
Production of polymer-coated fine granules
Purified water (1714.4 g) was heated to 80°C, and
polysorbate 80 (14.58 g), glycerol monostearate (36.45 qg),
triethyl citrate (72.9 g), yellow ferric oxide (0.675 g) and
30 ferric oxide (0.675 g) were dispersed therein. The suspension
was cooled to room temperature, and added to mixed dispersion
(2430.5 g) of methacrylic acid-methyl acrylate-methyl
methacrylate copolymer dispersion (Eudragit FS30D,
manufactured by Evonik Roehm) (2309 g) and methacrylic acid-
35 ethyl acrylate copolymer dispersion (Eudragit L30D-55,
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| ayer (1100 g), which were obtained in Production Exanple 49, using a
rotary fluidized bed coater (MP-10 TOKO-2 type, manufactured by POANREX
CORPORATI ON). The coating conditions were: inlet, air tenperature about
45C, product tenperature 5 about 26C, spray air volume about 120 NL/m n,
rotor speetaabdactssedripy Evpridy Ragha)abdytl - §)mi Andspprafogiihy pbskedon

tangential ., Aft h e of  coat| C fi ran S
(1744 g) m%?egggéa%ng%ggfgg %%ﬁ%ﬁﬁé}iignbggdsg?%ﬁggé%dgﬁ%§§$ikgﬁgga u#gg
(130,?11 mMghE 36ofemnen gl amed esoaniate dodivith dnnt(@2médight eabayppl {&dodact i on
Exanmpl e 49)82. 5, nmet hacrylic acid-nmethyl aoryl ate-nethyl acrylate
copolyner4Ib95fﬁggp6F9%B¥%%t%p%%ﬁi8?§' QP§H&GF&EF8IE%ﬁﬁ%sﬁi?ﬁﬁt%&?OGZS gy
triethylscihhahefde125:08aYebd oW frdduct®drd e 02415 4uy (18R hiCa0XbeEBy 02415
nmg total 130.811 ng 20 [0139] Production Exanpl e 51 Production of

manni t ol - céateéditedebgdanodesr (MP-10 NHAIt0ItyPER0MgRuRastdirsdobved in

purifiedorgggﬁpggegggéRAQI Lye f%P%%a@Qn?Sk§b?gﬁi?§62%gg§yeINi@@g?fPDunt

(700 g) orenentiohed coating was applied to
tP hedeIt yrrercvég@aklgdug% ngbghanubes ﬁ:)l”?)él‘ﬂiﬁﬁ) ;Sm@bgaguﬁé ealpbt @i ?m,i Bpray

roducti on Exanpl e ,. using_a rotar ui di ze ed coater (MP-10 TOKU- 2
type, nanuﬁéétMPéHmBya?@ﬂFEé?QIﬁ#iﬁ%&%lG%ﬁ?°fﬂﬁPQ99aFPﬁ&tcgﬁaiFP@nsSRé?X:
inlet ay; teppenabyte7abpytn 706,30 @Irpgd&éiﬂi%mecra@qu@h%iahoum%ﬁCthespray
air volune about 120 NI/mn, rotor speed about 550 rpm spray rate about 10

g/ mn, spraprglatposi of opcdbhgent pal yneafteratate fdowploeanosacsf (688t 6y, the
obt ai ned f&ggeggggghggdmere dried for about 40 m n and passed through a
round sieve t0 girve mannitol coated fine 35 granules with a. particle size
of 250 pmiZ2Bopposition of polymer-coated fine granules (107.05 mg)]

fine granules coated with intermediate
15 layer (Production Example 44) 67.5 mg
methacrylic acid-methyl acrylate-methyl

methacrylate copolymer 28.6875 mg
methacrylic acid-ethyl acrylate copolymer 5.0625 mg
polysorbate 80 0.675 mg
20 glycerol monostearate 1.6875 mg
triethyl citrate 3.375 mg
yellow ferric oxide 0.03125 mg
ferric oxide 0.03125 mg
total 107.05 mg
25 [0132]

Production Example 46
Production of mannitol-coated fine granules

Mannitol (150 g) was dissolved in purified water (900 g)
to give a coating solution. A predetermined amount (630 g) of

30 the aforementioned coating solution (1050 g) was applied to

the polymer-coated fine granules (1927 g), which were obtained
in Production Example 45, using a rotary fluidized bed coater
(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
coating conditions were: inlet air temperature about 60°C,

35 product temperature about 34°C, spray air volume about 120
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110 [Conposition of mannitol -coated fine granules (138.311 np)]

pol yner-coated fine granules (Production Exanple 50)130.811 ng manhitol 7.5
ng 5 total 138. 311 ma [0140) Production Exanple 52 Producti on of

pol yner-coated fine granules Purified water (1551.9 was ed, tp 80C,
and 10 pol ysérbat er&ooy 1®®$)abqg1tyc5éroo|rpf?mn§§fféé{r ét"‘g °(3 OEI‘} ér%‘f‘w

citrate (66 %y %&k eﬁ%vsi ik G g 10, 38§f9)3raeﬂef§6ﬁ1b§eﬁ)i%1@eof 0:3861 14,

wer e di sper e suspenst on was cooled to room ter‘rper ature, and

added to ntxedoldtsneedmmeg 220 g)e sofwemet ard eyl f@raebdutreflﬁymln and
acrylate-meth

15 t | at | di
manuf acturﬁasgﬁdEVng‘kg S%Mur? copog%/ QL&%?%%%: ?ZF‘PQEgg? ﬁfﬁéacr yl at e
copol ymer 9%; )é/éoﬂléﬁugrﬁsgfﬁlélegoﬂz@,oﬂ@%@f gt ur QQSmeEVOHI k Roehm) (110

and un m xed to give a coati solution. A pr edet er m ned anount
(3382 9) of[C@mp@ﬁéta¢>@r@frefmmbh mﬁe@g fiaeuireR i sses 1y - %ésmabgl ied to

the fine gr ggy%gu |on8%x¥a\irrlrb%] xgﬁgrﬁ[l@sd' ate layer (1100 g), which were

obt ai ned iR using a rotary fluidized bed coater
(MP-10 TONf [ PRotiypei omeiwdgetairdd by PONREX CORPORATMON). The coating
conditions were; (nlet air 25 tenperature about 45% roduct tenperature
about 26C, mé‘BPEﬁO ir volume about 120 NLimin, rotor sﬁeed about 550 rpm

spray rapecgpgut 7 gimn, spray gun position tiangestigl . After the
conpl etion of coating, poI ymer-coated fine granules (1744 g) were obtained.
30 [ ConposilPilgalof pol ymer-coated fine granules (130.811 rag)] fine

granul es cg_,g%ggc%_gg ﬁﬂ&%i@dh‘?t e layer (Production Exanple 49)82.5 ng

Production of outer layer component-granulated powder
Mannitol (3452 g), low-substituted hydroxypropyl
15 cellulose (L-HPC-33, 544 g), crystalline cellulose (544 g) and
crospovidone (272 g) were charged in a fluid bed granulator
(FD-53, manufactured by POWREX CORPORATION), and they were
granulated while spraying an aqueous solution of mannitol (272
g) and anhydrous citric acid (54.4 qg) in purified water (1488
20 g) and dried to give an outer layer component-granulated
powder (5138 qg).

[Composition of outer layer component-granulated powder

(302.275 mg) ]

mannitol 219.075 mg
25 low-substituted hydroxypropyl cellulose 32 mg

crystalline cellulose 32 mg

crospovidone 16 mg

anhydrous citric acid 3.2 mg

total 302.275 mg
30 [0134]

Example 11

Production of orally-disintegrating solid preparation
The mannitol-coated fine granules (1345 g) obtained in
Production Example 39, the mannitol-coated fine granules

35 (896.4 g) obtained in Production Example 46, the outer layer
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methacrylic acid - methyl acrylate - methyl nethacryl ate copol yner39. 1875.
mg 35 nmethacrylic acid-ethyl acrylate copol yner2.0625 ma 111 pol ysorbate
800. 825 ny gl ycerol nonostearate2.0625 ng triethyl citrate4. 125 ng yel | ow

ferric oxide0.02415 ng 5 ferric oxide0,02415 t ot.al 130. 811 0141
Pr oduct i on ERRRPFBT 53T PRALHERT o Ete Tralfrii 1L ¢ §F@&nﬁénéngéﬁﬁaggglon !

I ] Manni tOFxggnngg)l7‘,"a§ugj:§f9éé/e@7é.nB Ry, fii1edorat @rreHORAY DORORVBER
coating solution. A predetermned amount (700 a) of the aforementioned
coating soNahbonFE1060ia) ¥ek. appts e dlo arte mpeingrere Gaeadatené38r Andl es

(1744 g), which were obtained,i r oduct j o e 52. [ ot
f1uidized H@&ecgéfgs T%l?ﬂmélﬁuﬁkiiﬁ% :VE%?‘%gﬁﬁggifhﬁéé%§y8%89ﬁéx e
CORPORATE Oipkaifibe g@atdngoresdi {ieans gyereis itdiete aiad tertper at uoeaalgout
70C, product tenperature about 34C [zgray ai r volune aboyt 12Q NLim n,
rotor speedaRB6EtIBI0MAERHNE pFAYURREES AU TR (g1 HAth PYs Frid Sddn posi ti on

wor o dri odSFeroRBaIE 46T n 208 RALLERR K augh A robed areve o grea
manni t ol - codtt@éd beiveéegr adgkestabiataiparpietvind Z& .6 KRB0 tg] 9iva2shem
orally-disintegrating solid preparation (600 mg) containing
10 compound X (30 mg) of the present invention. The hardness and
the disintegration time in the oral cavity of the obtained
tablet were 36 N and 37 seconds, respectively. The dissolution
rate of the obtained tablet in 0.1N HCl in 2 hours was 1l.3%,

showing superior acid resistance.

15 [Composition of orally-disintegrating solid preparation (600

mg) ]
mannitol-coated fine granules
(Production Example 39) 168.075 mg
mannitol-coated fine granules
20 (Production Example 46) 112.05 mg
outer layer component-granulated powder
(Production Example 47) 302.275 mg
sucralose 9.6 mg
flavor 3.2 mg
25 magnesium stearate 4.8 mg
total 600 mg
[0135]
Example 12

Production of orally-disintegrating solid preparation

30 The mannitol-coated fine granules (1345 g) obtained in
Production Example 41, the mannitol-coated fine granules
(896.4 g) obtained in Production Example 46, the outer layer
component-granulated powder (2418 g) obtained in Production
Example 47, sucralose (76.8 g), flavor (STRAWBERRY DURAROME,

35 Nihon Firmenich K.K.) (25.6 g) and magnesium stearate (38.4 g)
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[ Conposition of mannitol-coated fine granules (138.311 ng)] pol yner-coated
fine granul es 25(Production Exanple 52)130.811 ng nmannitol 7.5 ny

total 136. 311 ng [0142] Production Exanple 54 30 Production of fine granul es
coated with internediate |ayer . The fine granules coated with

phar maceut Weaf| $ixedi velnagr ddirentinsbieixead tion IPVedac il sAdERANPEE- 42T heas

coated wt n ol ui di zed
bed coat erg??/% ﬁg&f@)%g"iaé%!é&y chbacd[ urq’ea t%lb&%?\ﬁéa %ﬁ&?ﬁ#@%% and
directly dribtletoigyveadhines gtEPUARKIS Wntdmﬁh@tﬁlcrleldohynglkospd)3| tion. The

i nternedi ate | ayer coating sol ution was produced by dissol ving hypr onel | ose
(TC-5E, 128<gpa Hahﬁahﬁﬁitbl 6QQ 7e3/Daklethud flide Péflcl(liséba@fa%

di sper si Agyt khapLyE 8 de 454tagaleﬁ@irfg (% B r@nd ol BwiND §Hb§lkzéU{:§Q

hydr oxypropyl cell ul ose % HPC-32, 90 g) in the obtained sol ution.

predet er m nédlémdmsmtqmig)g o‘$01t1h-‘b Hnﬂ@rmo@t d 6|0é2y@g c@antﬂgnsbgut i on

g%’ts?\c/)egl) n\é\?ég?gﬁba 35%80 gl%}& \A‘lll?u cth r e o alci%lél qlt\% br oduc i‘on %;agrr%:%yd

42, using aheotiasyntégrdized bade coatere (d\ﬂ%n@am@ 2ft ype, ohraamﬁadt ured by
PQ/\REX CORPORATI ON). The coating conditions were: inlet air t ture
about 85C, tﬁP&GECWeF%nﬁir%t%ﬁ% g%o’iﬁcozfﬁ? S5TRP il Sl umER A il
NL/ m n, ;5 ot-gkeSpeednhabayt o D904 rpam1spriay Jd.ahe rhout 326h%_msnwa§poay sgun
position 15 tangential. After the conpletion of coating, the obtai ned fine
granul es wéh@wélflgeaupérlﬁabo@@ldlor@ﬁJrﬁ’famv:&passed through a round sieve to

P50 p m- 35aReERE0R & Al R A B Had L SaRef B phe (308°

i nt er nedi atng) [fayer 20 (48 75 mg)] fine granul es coated with
phar maceut i c%lrlll¥oilct| ve i ngredi ent Lgfr oduction Exanple 42)42.5 ny

coated fine gran
15 (Production Example 41) 168.075 mg
mannitol-coated fine granules
(Production Example 46) 112.05 mg
outer layer component-granulated powder
(Production Example 47) 302.275 mg
20 sucralose 9.6 mg
flavor 3.2 mg
magnesium stearate 4.8 mg
total 600 mg
[0136]

25 Production Example 48

Production of fine granules coated with intermediate layer
The fine granules coated with pharmaceutically active

ingredient obtained in Production Example 35 was coated with
an intermediate layer coating solution using a rotary

30 fluidized bed coater (MP-10 TOKU-2 type, manufactured by
POWREX CORPORATION), and directly dried to give fine granules
with the following composition. The intermediate layer coating
solution was produced by dissolving hypromellose (TC-5E, 126
g) and mannitol (126 g) in purified water (1350 g), and

35 dispersing titanium oxide (54 g), talc (54 g) and low-
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hypronel | csel. 75 nmg | ow substituted hydroxypropyl cellul osel.25 ng 25

tal cO0.75 ng titanium oxide0.75 ng mannitol 1.75 ng total 48. 75 ng [0143] 30
Producti on Exanpl e 55 Production of fine granules coated with internediate
| ayer The fine granules coated with internediate | ayer obtained in
Product i onsEkahptetsd nadreameeyw tdeldmliosecerfedParé2) ayBr Itok i Hge

sol ution usj .a rota fluidiyz - 61%4-
manuf act ur 85%&“?@@%@%@@&%@%@8@?@% %&@u&grgﬁﬁqes WI2Q[$'I tEe
fol l owi ng cenpesitliave Theei nt@itedy atcd Utayer ((6a0I BY sekutbphisdstpr oduced

by di ssol ving hypronel | ose TC-5E, 105 d itol (105 i i fi
wat er (11250§) ,flgﬁdgaia%bé‘?%i ‘lg'@att‘?cll %ﬁh%%&%ﬁqm T,ﬂtyaés %Xg) gl) naﬁgr: o:/v(-ad

5 substif U%ﬁgfag%%ypé@wl gfel i @sardie HPEaded’ 3ndProAutbecabtakngde

sol uti on. edeterm ned anmount (500 g) of the internediate |ayer coating
sol ution (3B500uginuas apphiedfiwidired ibrd gicahdresMEodLedOfPrR FHPEr nedi at e

| ayer (975 whi ch re Lhed.d tio 4 i rotar
tc] fluidi E%%‘%&&QSS&??Y(%%X @ﬁbﬁ@g}em 'mﬁﬁ%gggtg‘&é&o%fs y
CORPORATI OhlsreThengeat kg comnghthomse Was®it iglel prbdhenpesmperscabout 85C,
pr oduct terr[k));r ature about 41C, spray air volune about 100 NL/mn, rotor
speed abo:Jta i@ AR, SPRERY radite VABoRe BEO§EMIA0 ¥h/ By guhChosi TR
tangential o AfkeEshhepd> coppletion Socoatd ngmifd,ne @spegatednwi t h
i nter rreé?atae l'ayer (1100 g wiére obt ai%ed. Wil NSRGNYLES p "
tangential. After the completion of coating, the obtained fine
granules were dried for about 40 min and passed through a
round sieve to give fine granules coated with intermediate
layer with a particle size of 150 pum - 355 pm.

15 [Composition of fine granules coated with intermediate layer

(73.125 mg) ]

fine granules coated with pharmaceutically

active ingredient (Production Example 35) 63.75 mg

hypromellose 2.625 mg
20 low-substituted hydroxypropyl cellulose 1.875 mg

talc 1.125 mg

titanium oxide 1.125 mg

mannitol 2.625 mg

total 73.125 mg
25 [0137]

Production Example 49
Production of fine granules coated with intermediate layer
The fine granules coated with intermediate layer obtained

in Production Example 48 was coated with an intermediate layer
30 coating solution using a rotary fluidized bed coater (MP-10

TOKU-2 type, manufactured by POWREX CORPORATION) to give fine

granules with the following composition. The intermediate

layer coating solution was produced by dissolving hypromellose

(TC-5E, 105 g) and mannitol (105 g) in purified water (1125 q),

35 and dispersing titanium oxide (45 g), talc (45 g) and low-
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[ Composition of fine granules coated with internediate |ayer (55 ng)] fine

granul es coated with internediate 20 | ayer (Production Exanple 54)48.75 ma

hypronel | osel, 75 ng | ow substituted hydroxypropyi cellul osel.25 ng talc0.75

mg titani um oxide0.75 ng 25 mannitol 1. 75 ng total 55 rrg [0144% Producti on

(Exarrpl e 56sPPstittred BYdporyRErRbated Hiafe grlafiiCesZ30Pur P i éB Waker
1551.9 g) .heat . 80C, hate 80..613.208) o) Ib¥CeLO!

nonost ear ap\eﬁl%%éggg) gg'}%}g]égﬁyl Zglri%eggééé?g{é % aygluﬁow(%er r?)c J(>)xi de (0.386 Q)

andI ferricioxiedeecd(8:38bagdrweset the persedi drhefl&idd. dTheasuspensdiedntaas

cool ed to room_tenperature, and added to, m xed di sper.sion 2200 g) of

net hacryl i &%&ci dpﬁefjﬁ?flu;‘é?y?%’é@ ThYH TR S{%t étaggﬁoﬁ?&ér 94t sper si on.

(Eudragi t FR3CR. wamaubaehunhed by EvO@hk: Raehtan(ch®r A sCTusand aetrbaekyl ic
aci d-ethyl acryl ate copol yner di sper si onlﬁé Eudragit L250D 55, manufact ured
by Evoni k R3ahnyzeg3bed) coahdr ufiMPol el IO xed ¥Ry, manufactured by

POWREX CORPORATION). The coating conditions were: inlet air
temperature about 85°C, product temperature about 41°C, spray
air volume about 100 NL/min, rotor speed about 550 rpm, spray

10 rate about 16 g/min, spray gun position tangential. After the
completion of coating, fine granules coated with intermediate
layer (1100 g) were obtained.

[Composition of fine granules coated with intermediate layer

(82.5 mg) ]
15 fine granules coated with intermediate
layer (Production Example 48) 73.125 mg
hypromellose 2.625 mg
low-substituted hydroxypropyl cellulose 1.875 mg
talc 1.125 mg
20 titanium oxide 1.125 mg
mannitol 2.625 mg
total 82.5 mg
[0138]

Production Example 50
25 Production of polymer-coated fine granules
Purified water (1551.9 g) was heated to 80°C, and
polysorbate 80 (13.2 g), glycerol monostearate (33 g),
triethyl citrate (66 g), yellow ferric oxide (0.386 g) and
ferric oxide (0.386 g) were dispersed therein. The suspension
30 was cooled to room temperature, and added to methacrylic acid-
methyl acrylate-methyl methacrylate copolymer dispersion
(BEudragit FS30D, manufactured by Evonik Roehm) (2200 g) and
uniformly mixed to give a coating solution. A predetermined
amount (3382 g) of the aforementioned coating solution (3865

35 g) was applied to the fine granules coated with intermediate
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5 give a coating solution. A predeterm ned anmpbunt (3382 g) of the
af orementioned coating solution. (3865 g) was applied to the fine granules
coated with internediate |ayer (1100 g), which were obtained in Production

Exanpl e 55, usin? a rotary fluidized bed coater [MP-10 TOKU-2 tg e,
manuf act ur édypy {180 PONREXICCRPORAT Ataitke dgatirRgUuebnart FHRE ﬁ%r@?linlet

air tenper b t 78RG.-2S air vol ume
about ‘150 RELRGnE FOrarY shbed GhBil B0 TA: Shray ra e about 7 o/ i n
spray gun pasufiotutadgent PAWREAfCERPARIE IE0Wpl eThencoft toat ¢erditions

pol yner-coated fine granules (1744 g) 15 were qbtained. Conposi tion of
polyner-poa?é6=fFﬁéegr%hﬁl%%mQ%ﬁagﬁF%qﬁqoqq ﬁg Sraﬂﬁ?gchoéﬁQég%ﬁﬁqfe

i nt er nedj afaBoh%ygg%{,Pr 0N BxanRke 255):55179 REVRas! Vib€oacsstdret hyl
acryl at e- met hyl net hacryl ate copol yner 23. 375 ng net hacrvlic aci d- et hyl

acr¥latfhc?b@pynéﬁﬁ.lgﬂrngpp@YyE?ﬁQmﬁﬁp%mdlSHﬁﬁﬁhgﬁ@ééﬁoﬁuﬁoﬁ8§ﬁéépatel.375
mg triethvl _citr . 0 I 0161 i
et s S oSyl G g ipromdecrisores

)

_ _ ] oduction Exanple 57 30 Production of
manni t ol - cdahedgikbnelgesanulé4 g) were obtained.

[Composition of polymer-coated fine granules (130.811 mg)]

10 fine granules coated with intermediate

layer (Production Example 49) 82.5 mg
methacrylic acid-methyl acrylate-methyl
methacrylate copolymer 41.25 mg
polysorbate 80 0.825 mg
15 glycerol monostearate 2.0625 mg
triethyl citrate 4.125 mg
yellow ferric oxide 0.02415 mg
ferric oxide 0.02415 mg
total 130.811 mg
20 [0139]

Production Example 51
Production of mannitol-coated fine granules

Mannitol (150 g) was dissolved in purified water (900 g)
to give a coating solution. A predetermined amount (700 g) of

25 the aforementioned coating solution (1050 g) was applied to
the polymer-coated fine granules (1744 g), which were obtained
in Production Example 50, using a rotary fluidized bed coater
(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
coating conditions were: inlet air temperature about 70°C,

30 product temperature about 34°C, spray air volume about 120
NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,
spray gun position tangential. After the completion of coating,
the obtained fine granules were dried for about 40 min and
passed through a round sieve to give mannitol coated fine

35 granules with a particle size of 250 pm - 425 pm.
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Manni tol (150 g) was dissolved in purified water (900 g) to give a coating
sol ution. A predeterm ned anobunt (700 g) of The aforenentioned coating
solution (1050 g) was applied to the polyner-coated fine granules (1744 g),

whi ch were obtained 35 in Production Exanpl.e 56, usin t flujdized
bed coat er [CopRPs 1ol qoref 2naRhe- O ligntast drleg By 2p ?%ﬂl The

coating coggh hopsuerey fletgaidyitenperature about 70C, product
t enper at ur e about %4C, spray air volune about 120 NL/mn, rotor speed about

550 rpm spfByodatiel@abdtan@ley/fn, 5 spray gun posiéPehliahgential . After
t he conpl e}nl on.gflcoatl ng, the obtained fine granules wer ied for about
40 min and™pa8sEdt hrough a round sieve to give mannitol-coated fine

granul ess webhaa particle size of 250 pm- 425 pm  138[ €bhpogi tion of
manni tol -coated fine granules (92.21 ng)] 10 pol yner-coated fine granul es
(Producti onOEf8hpl e 56)37.21 ng mannitol 5 ng total 92,21 ng [0146] 15

Production IRLEoRBeRLAGYStEHN of outer |ayer conponent-granul ated powder
Manni t ol (fgég g),oﬁ W substituted hydroxypropyl cellulose (L-HPC 33, 300

gg, crystﬁlPh:bdgcpébhuggs??Lﬁgﬁi@)Qam@sﬁi{m doreaylE50 g) and aspartane (90
g) were charged in a uj ulator (FD 33,  manufactured by POAREX
CORPORATI ON) an8UrhEyederatgr aﬁﬂ?ﬁ% Phiv® W%&oaﬁldag‘lje%%g solyuti on
of mannip obo4B8abagBdsanhydr pug) £igrycersi dor3A egraite HGBI Hied water (820

g) and dried to give an outer |ayer conponent-granul ate 2910 .
25 [ Conposittiiehhgf slitepteallp %%np%‘?ﬂem)"! gﬁeat?ﬁﬂgcatoéﬁ'dﬁom@e%%%gég %nﬁg)i 9

ferric oxide (0.386 g) were dispersed therein. The suspension
was cooled to room temperature, and added to mixed dispersion
(2200 g) of methacrylic acid-methyl acrylate-methyl

15 methacrylate copolymer dispersion (Eudragit FS30D,
manufactured by Evonik Roehm) (2090 g) and methacrylic acid-
ethyl acrylate copolymer dispersion (Eudragit L30D-55,
manufactured by Evonik Roehm) (110 g), and uniformly mixed to
give a coating solution. A predetermined amount (3382 g) of

20 the aforementioned coating solution (3865 g) was applied to
the fine granules coated with intermediate layer (1100 g),
which were obtained in Production Example 49, using a rotary
fluidized bed coater (MP-10 TOKU-2 type, manufactured by
POWREX CORPORATION). The coating conditions were: inlet air

25 temperature about 45°C, product temperature about 26°C, spray
air volume about 120 NL/min, rotor speed about 550 rpm, spray
rate about 7 g/min, spray gun position tangential. After the
completion of coating, polymer-coated fine granules (1744 g)
were obtained.

30 [Composition of polymer-coated fine granules (130.811 mg)]

fine granules coated with intermediate

layer (Production Example 49) 82.5 mg

methacrylic acid - methyl acrylate - methyl

methacrylate copolymer 39.1875 mg
35 methacrylic acid-ethyl acrylate copolymer 2.0625 mg
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manni tol 115.9 ng | ow substi tuted hydroxypropyl cellul osel7 ng crystalline
cellulosel.7 ng 30 crbspovi done8,5 ng anhydrous citric acidl.7 ng
aspartanme5.1 ng total 165.2 nma [0147) 35 Exanple 13 Production of

oral ly-disintegrating solid preparation The pol yner-coated fine
granul es (2rdysoabasht 8Pned in Production Exanple 51, the pdl84emaoat ed

fine granubg cg}g#éﬁgggsgmég%g%d in Production Exanpl e 57,%§@§2%¥%ﬁéllayer

5 conponent™granu po 330.7 g) obtained in Production e 58,
flavor (STRAMBERRY BUWRAROWE, N hon Firmenich K K') (3.3 g) andsragnesi um
stearate (5 q. were m xed in a bag to give a m xed powder, Thiﬁgbtained

m xed powdéF é@@ofﬁfr%BSOFAQTetted using a. rotary tablet?PrHé*hach¥ne

(Correct s 13K AVE) 0k480 no/tablet, a 12 mhd punch, flat-fagedowithyhevel ed
edge, tabletting pressure 15 kN) to give the orally-disintegrating solid

prepar at i ofot480 ngy) contai ni ng conpound X (30 ng) of thelpPe8éhtmg

i nventi on. §H§1hardness and the disintegration tine in the oral cavity of
t he obtainé taglet were 32 N and is 40 seconds, respectively. The

di ssol uti oProdietabnt Reamplai 88d tablet in 0.1N HC1L in 2 hours was 2.5,

showi ng superior acid resistance. [Conposjtion of orally-disintegrating
solid pr engé?fjiuSPilP&o@fnﬂ??n?boﬁ%‘{’ﬁ‘iﬁ-%ﬂdh% FFHESr anul es

10 Mannitol (150 g) was dissolved in purified water (900 g)
to give a coating solution. A predetermined amount (700 g) of
the aforementioned coating solution (1050 g) was applied to
the polymer-coated fine granules (1744 g), which were obtained
in Production Example 52, using a rotary fluidized bed coater

15 (MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
coating conditions were: inlet air temperature about 70°C,
product temperature about 34°C, spray alr volume about 120
NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,
spray gun position tangential. After the completion of coating,

20 the obtained fine granules were dried for about 40 min and
passed through a round sieve to give mannitol-coated fine
granules with a particle size of 250 pum - 425 ym.

[Composition of mannitol-coated fine granules (138.311 mg)]

polymer-coated fine granules

25 (Production Example 52) 130.811 mg
mannitol 7.5 mg
total 138.311 mg
[0142]

Production Example 54
30 Production of fine granules coated with intermediate layer
The fine granules coated with pharmaceutically active
ingredient obtained in Production Example 42 was coated with
an intermediate layer coating solution using a rotary
fluidized bed coater (MP-10 TOKU-2 type, manufactured by
35 POWREX CORPORATION), and directly dried to give fine granules
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(Production Exanple 51)138.311 ng manni tol -coated fine granul es (Production
Exanpl e 57)92. 21 nmu outer |ayer conponent-granul ated powder 25(Production
Exanpl e 58)165.2 ng flavorl.7 ng nagnesium stearate2.5 ng total 400 ng

[0148] 30 Exapple 1 duct i f orally-disit ' i d ‘
The. pol y el bBAtER 17 HECGHSh TR A 5) BB AFE T B S b Bt o
51, the pokyhgtienaled Hio@uatansy asi {sk¥drih0hy@hicaienedsin (Pcodpct 1086

Exanpl e 57, the outer layer 35 conponent-granul ated powder (428.2 g)
obt ai ned i §) ProdusenohtoEx&hpb egl58in mwa‘fle(dsm&\mpéﬂa%@umm Ni hon

Firmenich K.K 4 esiu t ear i eigl,xed in a. ba
to give a élfgérééfﬁgegit%gu%%%dmnf ed pg\%ﬁé?@%% \gé)%avve]ight abl etted °
u8| ng ahJ; OF?bﬁtEﬁbtiﬁth?@rmwl CorYlectoSEOK IAREC-3250 9Agal t abl ehe a 12
=0 punch, at-faced with bevel ed edge, tablettin r re, 14_k t i
the oral | yO8iteiReEgFatThyRol it A5 486 I)O (ggﬁt’la‘?hi% %%pgug:jv)e(

(30 mg) of ithe PEESERE | AYERt LO&:idhesdmidngss 1@t e wdissbpbegeat ton tine
in the oral cavity of the obtained tablet were 33 N and 10 38 seconds,
respect i velthe Theedpssbhlesororbe@ With HehaymtanHed @dBlYePSTAVE. IN HCL in 2

e bl PRl RSP YRS Tt P aleTeR GO en Shempiy,
granul eso 42, using a rotary fluidized bed coater (MP-10 TOKU-2 type,
manufactured by POWREX CORPORATION). The coating conditions
were: inlet air temperature about 85°C, product temperature
about 41°C, spray air volume about 100 NL/min, rotor speed
about 550 rpm, spray rate about 16 g/min, spray gun position
15 tangential. After the completion of coating, the obtained fine
granules were dried for about 40 min and passed through a
round sieve to give fine granules coated with intermediate
layer with a particle size of 150 pm - 355 pm.
[Composition of fine granules coated with intermediate layer

20 (48.75 mg)]

fine granules coated with pharmaceutically

active ingredient (Production Example 42) 42.5 mg
hypromellose 1.75 mg
low-substituted hydroxypropyl cellulose 1.25 mg

25 talc 0.75 mg
titanium oxide 0.75 mg
mannitol 1.75 mg
total 48.775 mg
[0143]

30 Production Example 55
Production of fine granules coated with intermediate layer
The fine granules coated with intermediate layer obtained
in Production Example 54 was coated with an intermediate layer
coating solution using a rotary fluidized bed coater (MP-10

35 TOKU-2 type, manufactured by POWREX CORPORATION) to give fine
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(Production Exanple 51)138,311 ng manni tol -coated fine granul es (Production
Exanpl e 57)92. 21 ng outer |ayer conponent-granul ated powder (Production
Exanpl e 58)214.1 ng flavor2.1 ng nagnesium stearate3.2 ny total 450 ny

[0149] 25 Exanple 15 Production of, orally-disintegrating solid preparation
The pol ymeprapated ¥ihe ‘gt?%nmjekov(l%.c@“@’)oséﬁtlé’%edﬁ% %F‘b%ﬂ%?qfﬁit%arrpl e
oL the pohy(eL-Coat ety LR PANUIAS b, 0RlaLBed1hY RYOLHEEL D8se
Exanpl e 57, e outer <Fayer O conponent - granul'ated powder (525,9

obt ai ned i MTEFBHUCLDBNgExangl eab8itel avddS (STRAVBERRYE DURABOME N gl

Fi rmeni ch . 3. and magnesi um st ear et 7.9 Q) wer 1xed j;n bag to
give a m x@ggpaﬁgé??:sﬁ%gﬁ%ﬁh% G 5&d @05\(/\@3# %f&&o (g na/zsg{lgbf‘g‘f’t_eg usi ng
a rotar Y5t§Qb§E§.tﬁﬂeHBE%dif'@><§;§?@c5;5 tcsl9KIAME) (2551500, NG5/ tabliat tha 12 mm
punch, fiat-faced with bevel ed edge, tabletting pressgre 13 Iﬁl\@ to give

228 or;al | %/Oéltélﬂﬁ?@gﬁ@lil’ﬁ'go%ol i7d RFeslsAEATTER Y 5B0URE) (¢8Rt A nPhgtonpound X
o of . il _ tal ! :
I&@%ﬂﬁéﬁ%&?&t%gysg é&&ﬁf%}lﬂ{&%ﬁ%@% tghegqts%gw%at ken tine

in the oral cavity o obt al ne et were 34 Nand 5 39 seconds,
respectiveltje Theedigssollitsonoatd@ with hentohtmEidied < disiver i(A70. ¥N/1-1d | in

2 hours Wa%h%bg%%e%gogﬁggigggeiéOﬁréﬁﬂé&f&%“ gé%%(% 54, using a rotary

10 fluidized bed coater (MP-10 TOKU-2 type, manufactured by
POWREX CORPORATION). The coating conditions were: inlet air
temperature about 85°C, product temperature about 41°C, spray
air volume about 100 NL/min, rotor speed about 550 rpm, spray
rate about 16 g/min, spray gun position tangential. After the

15 completion of coating, fine granules coated with intermediate
layer (1100 g) were obtained.
[Composition of fine granules coated with intermediate layer
(55 mg) ]

fine granules coated with intermediate

20 layer (Production Example 54) 48.75 mg
hypromellose 1.75 mg
low-substituted hydroxypropyl cellulose 1.25 mg
talc 0.75 mg
titanium oxide 0.75 mg

25 mannitol 1.75 mg
total 55 mg
[0144]

Production Example 56
Production of polymer-coated fine granules
30 Purified water (1551.9 g) was heated to 80°C, and

polysorbate 80 (13.2 g), glycerol monostearate (33 g),
triethyl citrate (66 g), yellow ferric oxide (0.386 g) and
ferric oxide (0.386 g) were dispersed therein. The suspension
was cooled to room temperature, and added to mixed dispersion

35 (2200 g) of methacrylic acid-methyl acrylate-methyl
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1Conposftion of orally-disintegrating solid preparation (500 ng)] 10
manni tol -coated fine granul es (Production Exanple 51)138.311 ny
manni t ol - coated fine granul es (Production Exarrpl e 57)92.21 ng outer |ayer

conponent - gr anul at ed_powder r oducti on Exa 5 flavor2.6
nmagnesi um @?éaﬁ‘ﬁﬂf@éa@enﬁolf’%%é‘f‘%ﬁ TP i) I%?)&%p%§%9§gPr oduct i on g?
orally-di S}n@BE%QEhEQdSBﬂ/' PR ERAAHON (1870 g) T%cpﬂie%m"cr‘}?@ﬁbedcadne
granules (276.6 q) obtained in Producti on Exanmpl e 53, the %[qﬁ mer - coat ed

fine granuksdy(184rglgyeobondhenel rdRriaiaron EB@eﬁﬁSllé 520 router |ayer

conponent - %ﬂanél a#ed onde V&iﬁg KO%%rme (Eegi r%n%r %gg%lrﬁqx%gg@het%

flavor (ST I non magnesi um
stearates(gigp wereaBixgdsbbuaiohag A (pr@lde&eamm)eeldapomdu (33862 obtafned

m xed powder (800 g) was tabletted using a rot ahl et t
(Cor r ect 1@@%\?\@)’%@%%@% Foabtee, s %PLitzlcfﬁm r9 e In%fpgggg \Tmot h
bevel ed edde, tfahleegkbﬂalggeéégﬁgd 1 46N 1 100 G Athe My@ﬂ - -1diosi BY ¢gr ati ng

solid preparation cont ai ni ng conpound. X 30 ng) of
which were obtalned in Production Example 55, using a rotary

fluidized bed coater (MP-10 TOKU-2 type, manufactured by
10 POWREX CORPORATION). The coating conditions were: inlet air
temperature about 45°C, product temperature about 26°C, spray
air volume about 120 NL/min, rotor speed about 550 rpm, spray
rate about 7 g/min, spray gun position tangential. After the
completion of coating, polymer-coated fine granules (1744 g)
15 were obtained.
[Composition of polymer-coated fine granules (87.21 mg)]
fine granules coated with intermediate
layer (Production Example 55) 55 mg
methacrylic acid-methyl acrylate-methyl

20 methacrylate copolymer 23.375 mg
methacrylic acid-ethyl acrylate copolymer 4.125 mg
polysorbate 80 0.55 mg
glycerol monostearate 1.375 mg
triethyl citrate 2.75 mg

25 yellow ferric oxide 0.0161 mg
ferric oxide 0.0161 mg
total 87.21 mg
[0145]

Production Example 57
30 Production of mannitol-coated fine granules
Mannitol (150 g) was dissolved in purified water (900 g)
to give a coating solution. A predetermined amount (700 g) of
the aforementioned coating solution (1050 g) was applied to
the polymer-coated fine granules (1744 g), which were obtained

35 in Production Example 56, using a rotary fluidized bed coater
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the present invention. The hardness and the disintegration time in the oral
cavity of the obtained tablet were 37 N and 35 43 seconds, respectively.
The dissolution rate of the obtained tablet in 0.1N HCL in 2 hours was

2.2% show ng superior_acid resistance. i1 on

oral | y- di silNFegPat PRE~ ot Vi pridgt ?W%W%%E% @EHP%F;%Q ed % ne
granul es (QBEQE%' 88@;@1@1‘1@ 23} d38: 3k ranRidalateeat adohineogr anul es
(Producti on anple 57)92.21 ng outer |ayer conponent-granm nted powder to
( Product i oprExanpl ecbBit66ule ngodbtaVvdA°C, 7 spyamaghesyahse e%tb%ﬂﬂiﬁelgo ny

total 400 My, O13H 73:BXAUPLEInELOWSS 195, OfsHaR) Intnd SbBLROLA! biiRg! i @

preparati
5 spray gun position tangential. After the completion of coating,
the obtained fine granules were dried for about 40 min and
passed through a round sieve to give mannitol-coated fine
granules with a particle size of 250 pm - 425 pm.
[Composition of mannitol-coated fine granules (92.21 mg)]

10 polymer-coated fine granules

(Production Example 56) 87.21 mg
mannitol 5 mg
total 92.21 mg
[0146]

15 Production Example 58

Production of outer layer component-granulated powder
Mannitol (1890 g), low-substituted hydroxypropyl

cellulose (L-HPC-33, 300 g), crystalline cellulose (300 g),
crospovidone (150 g) and aspartame (90 g) were charged in a

20 fluid bed granulator (FD-3S, manufactured by POWREX
CORPORATION), and they were granulated while spraying an
aqueous solution of mannitol (150 g) and anhydrous citric acid
(30 g) in purified water (820 g) and dried to give an outer
layer component-granulated powder (2910 g).

25 [Composition of outer layer component-granulated powder (165.2

ng) |
mannitol 115.9 mg
low-substituted hydroxypropyl cellulose 17 mg
crystalline cellulose 17 mg
30 crospovidone 8.5 mg
anhydrous citric acid 1.7 mg
aspartame 5.1 mg
total 165.2 mg
[0147]

35 Example 13
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The pol yner-coated fine granules (276.6 g) obtained in Production Exanple
53, the polyner-coated fine granules (184.4 g) obtained in Production
Exanpl e 57, the outer layer 20 conponent-granul ated powder (428.2 g)
obtained in Production_ Exa Ie 58 flavor (STRAMBERRY DURAROVE, Ni hon

Fi rmeui ch Rroguction ¢f NHAKEdANg §°¢6I4PGFPREFE I fixed in a bag

to give affixed p er>6g0 ed
u5|ng arotary ta ¥d§ %EQP(9%?%29?%%$%é@%nﬁg%gAQC§%2g ?45%Bﬁ%§?§%r%% a 12

-1 nt pﬁnchprbdatgianenxample bevel E@te @z@ezmetralﬂogfcednélpeegsanél% kik@‘lt@)
give the or isintegrating soli aratjion,(4 ) a|n|ng
conpound Xg? H@}n8$ ﬁe %ﬁkﬁﬁ on ﬂHOn% Thé s % %g%ggslé E
di si nt egs atbRpohkbAE- gﬂaﬁﬁﬁai%@|p&m/éﬁ y(3¥0 .they)obbaizneddt ahl errowacelaﬁ N and
30 35 seconds, respectively. The di ssolution rate of the obtalned tablet in

0. IN HCL i F*2mRéar 38 waElaven, (SHAWHR LR GO e d1hesi §igpgaich K.K.)

[ Conposi ti f _or I 0
! ol - cOat a1 | BE er AR Ce (B T o SHanmre Syase a1t e

manni t ol - coatredaf mheedr poudles. ( Phed wittiaomeEx anpkd BPY92r 21809 @Ut%@slayer
component - graguleted eouder S (ELF%etiA BETRLS. S At A Shavaey !
10 (400 mg/tablet, a 12 mm$ punch, flat-faced with beveled edge,
tabletting pressure 15 kN) to give the orally-disintegrating
solid preparation (400 mg) containing compound X (30 mg) of
the present invention. The hardness and the disintegration
time in the oral cavity of the obtained tablet were 32 N and
15 40 seconds, respectively. The dissolution rate of the obtained
tablet in 0.1N HCl in 2 hours was 2.5%, showing superior acid
resistance.
[Composition of orally-disintegrating solid preparation (400
ng) ]

20 mannitol-coated fine granules

(Production Example 51) 138.311 mg
mannitol-coated fine granules

(Production Example 57) 92.21 mg
outer layer component-granulated powder

25  (Production Example 58) 165.2 mg

flavor 1.7 mg
magnesium stearate 2.5 mg
total 400 mg
[0148]

30 Example 14
Production of orally-disintegrating solid preparation
The polymer-coated fine granules (276.6 g) obtained in
Production Example 51, the polymer-coated fine granules (184.4
g) obtained in Production Example 57, the outer layer

35 component-granulated powder (428.2 g) obtained in Production
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Production of orally-disintegrating solid preparation The
pol ymer - coated fine granules (276.6 g) obtained. in Production Exanple 53,
t he pol yner-coated fine granules (184.4 g) obtained in Production Exanple

57, the outer |ayer 15 conponent-granul ated powder (525.9 g) obtained in
Pr oduct i on EReawplee 588, fLpuEobr (%EH:%M’W\D NijHod 1EREReAPCH - K- K. )

(5.3 g) an gnesi ( 1 xed,d : t: i 1 xed
powder . Thg(4g%’t gﬁnggg]mﬁéggé%%g e%t%ﬁ]g%%@gg&véans&)t g% Ireét 1?“ el usilﬂgga)érggf g?yxe
t abl et ti ng giehianaikear peetie 9K TANC)o2 M i(EQD mitgelt gblvéer 49002ghrdapunch,

flat-faced with bevel ed edge. LblelLLln ressure .11 k to qiv h

oral | y- di sitegr&engs48fi 5?5?55-‘(55?]%12? 580 TRHEht wSHh g:tcgr?gp(o%w&)x (30
my) of the kg /Lnyeati og. %hﬁn@aﬁm,s end 1he- Ll siithegestien buge,in
the oral "cavity of the obfained tablet were 36 N and 31 seconds,

respect i velbabIHid idios prkeasien LAt BNbf £ hel obt thneradni el SinteIrRtACY in 2

hours, Ve, S IR JURETSD 26 LRSI BN o RS o
granul es (RredystdsentExampheibd) 13Bha Hamphawnrrtdltheodtiiedntegeagianul es
(Froducion Exanpl ¢, 27)02,21 v suier | VEL cOTRONEN, o LA 4 5 Reyaer
10 38 seconds, respectively. The dissolution rate of the obtained
tablet in 0.1N HCl in 2 hours was 1.9%, showing superior acid
resistance.
[Composition of orally-disintegrating solid preparation (450
mg) ]
15 mannitol-coated fine granules
(Production Example 51) 138.311 mg
mannitecl-coated fine granules
(Production Example 57) 92.21 mg

outer layer component-granulated powder

20 (Production Example 58) 214.1 mg
flavor 2.1 myg
magnesium stearate 3.2 mg
total 450 mg
[0149]

25 Example 15

Production of orally-disintegrating solid preparation
The polymer-coated fine granules (276.6 g) obtained in

Production Example 51, the polymer-coated fine granules (184.4
g) obtained in Production Example 57, the outer layer

30 component-granulated powder (525.9 g) obtained in Production
Example 58, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(5.3 g) and magnesium stearate (7.9 g) were mixed in a bag to
give a mixed powder. The obtained mixed powder (1000 g) was

tabletted using a rotary tabletting machine (Correct 19K AWC)
35 (500 mg /tablet, a 12 mm¢ punch, flat-faced with beveled edge,
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flavor2.6 ng magnesi um stearate3. 9 ng total 500 ng [0153] 5 Exanple 19
Production of orally-disintegrating solid preparation The

pol ymer-coated fine granules (276.6 g) obtained in Production Exanple 51,
the polyner-coated fine granules (184.4 g) obtained _in Production Exanple
57, the outebleayénglpreosponehi -igHams atlste powderaldygd2sgntegrarihed in

Pr oducti on anpl e 58 | \\B . 1 Fi i K, K
(4.3 9 an&géﬁgﬁgg? %?%%%%rgg%&?gﬁg é%ﬁﬁéPé E@E&%ﬁpﬁgggggg(?gnggzggg nixéd

powder . Thenhebpakpedtnixednpowter 1200 ag)kneas tabl ehéedisshnggesatdb@ry
tabl etti ng nmachi ne

(Correct 1.9K AWD) 15 (900 tablet, a 13 It unch,
fIat-facgd?&ﬂ?h1Be§€?e6réﬁg%?v%%ﬁn%ﬁfﬁﬁﬁ‘ﬁ?@%@ggétf lﬁﬁ)wﬁ5€g?6eﬁ1588
orally-dﬁse@t%geehaeg seLhd-pLepay at o AQRTULi6ANtALAI B €REPOMS ted 60
nmg) of the present Invention. [ Conposition of orally-disintegrating
sol i d prepapdileoni(9001R0HER) Jn nanmdwed -woatled ¥ i méoyriagh sLesriProddéti on
Exanpl e 51)2%6.@22 nmg manni tol -coated fine granules (Production Exanple
57) 184. 42 ﬁﬁ 25 -6lter | ayer conponent-granul ated powder (Production Exanpl e
53) 428. 2 nycbh@aven4idnngfmagaesydl sieasqtebiry mplid preparation (500

ng) |
10 mannitol-coated fine granules
(Production Example 51) 138.311 mg
mannitol-coated fine granules
(Production Example 57) 92.21 mg

outer layer component-granulated powder

15 (Production Example 58) 262.9 mg
flavor 2.6 mg
magnesium stearate 3.9 mg
total 500 mg
[0150]

20 Example 16

Production of orally-disintegrating solid preparation
The polymer-coated fine granules (276.6 g) obtained in

Production Example 53, the polymer-coated fine granules (184.4
g) obtained in Production Example 57, the outer layer

25 component-granulated powder (330.7 g) obtained in Production
Example 58, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(3.3 g) and magnesium stearate (5 g) were mixed in a bag to
give a mixed powder. The obtained mixed powder (800 g) was
tabletted using a rotary tabletting machine (Correct 19K AWC)

30 (400 mg /tablet, a 12 mm¢ punch, flat-faced with beveled edge,
tabletting pressure 14 kN) to give the orally-disintegrating
solid preparation (400 mg) containing compound X (30 mg) of
the present invention. The hardness and the disintegration
time in the oral cavity of the obtained tablet were 37 N and

35 43 seconds, respectively. The dissolution rate of the obtained
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total . 900 ng 30 [0154] Exanple 20 Production of orally-disintegrating solid
preparation The pol yner-coated fine granules (276.6 g) obtained in
Production Exanple 51, the polyner--coated fine granules (184.4 35 g)
obtai ned in Production Exanple 57, the outer_ |ayer conponent-granul ated
powder (52%5291§F &Bt 8i ABdHTH PP ot R4 Bh "BéarplZe /58 NOMLaTo FUPSTRANBERRY
DURARQVE, NEQ?BtEhEg?niCh K. K.) (5.3 g) and nagnesium stearate (7.9 g.)
were mxed in a bag to give a m xed powder. The obtai ned m xed powder (1000
g) was 5 tdbbepbedtiusnngfaocralhyydisbltetdridig machilie pCepreet 128K (AWND)
(1000 ng/tablet, a 13 mmM punch, flat-faced with bevel ed edge, tabletting
pressure 139 to give the orally-disintegrating solid preparation (1000
nmg) cont ai piaRgieenPedRtdeX 60 ngRawilddhe present invention. |lo [Conposition
of orally-disintegrating solid preparation. (1000 ng)] mannitol -coated fine
granul es (PlBEAERFBROEXERPIRLS1ID76. 622 ng nanni tol - coat ed3P+ AdélgRénul es
I s( Producti : n ) 4 er |ayer conponent-granul ated powder

O s RS

)

(Production 2 ng nmagnesi um stearate7.8 ny

(Production Example 57 92.21 mg
outer layer component-granulated powder

10 (Production Example 58) 165.2 mg

flavor 1.7 mg

magnesium stearate 2.5 mg

total 400 mg

[0151]
15 Example 17
Production of orally-disintegrating solid preparation
The polymer-coated fine granules (276.6 g) obtained in
Production Example 53, the polymer-coated fine granules (184.4
g) obtained in Production Example 57, the outer layer
20 component—-granulated powder (428.2 g) obtained in Production
Example 58, [lavor (STRAWBERRY DURAROME, Nilhion Firmenich K.K.)
(4.3 g) and magnesium stearate (6.4 g) were mixed in a bag to
give a mixed powder. The obtained mixed powder (900 g) was
tabletted using a rotary tabletting machine (Correct 19K AWC)
25 (450 mg/tablet, a 12 mm¢ punch, flat-faced with beveled edge,
tabletting pressure 13 kN) to give the orally-disintegrating
solid preparation (450 mg) containing compound X (30 mg) of
the present invention. The hardness and the disintegration
time in the oral cavity of the obtained tablet were 38 N and
30 35 seconds, respectively. The dissolution rate of the obtained
tablet in 0.1N HCl in 2 hours was 1.6%, showing superior acid
resistance.
[Composition of orally-disintegrating solid preparation (450
mg) |

35 mannitol-coated fine granules
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20 total 1000 ng [0155] Exanple 21 Production of orally-disintegrating solid
preparation The pol yner-coated fine granules (276.6 g) obtained in 25
Progucélon Exanpl e 53, the polyner-coated fine granules (184.4 g) obtained
in Production Exanple 57, the outer |ayer conponent-granu e owder
(428.2 g) oBtPaPﬁégEiLﬁnp%%rm%%?ﬁ)Exarrp|e 56, flavor (STRAb\%éR%JYEDTﬁAROVE,

Ni-hon FirﬁﬁghgqtgchbaQ§d3fgﬁea@gaﬂ@gggsiun1stearate (6.4 g) were mixed in
a bag to so give a mxed. powder. The obtai ned nm xed powder (900g) was

Eabletted usiPmgdactobar xamplet$7ng machi ne (Correct 1.9K 321 mg
900ngj tabletl a.13 an punch, flat-faced w el ed edge, tabletting
pressure ;§Fﬁﬁf QSYGFVSgFR8n8Pg|9§§%?s??ﬁéi#éh%§% solid preparation (900
ny) conpg!nu@goggapguﬁdEgghﬁﬁ@ pg) of 35 the present inventkdh.l mg

[ Conposition of orally-disintegrating solid preparation. (900 np)

manni t ol - cdat*¢@®* i ne granul es (Production Exanpl e 53)276. 622 g

nannitol-cq@%fg%gyu%esggaggkgs (Production Exanple 57)184.42 ny, pufer |ayer
conponent - granul ated powder (Production Exanple 58)428.2 ng flavor4.2 ng to
45

magnesi um Stogarlat €6. 4 ngy 0 mg

[0152]

10 Example 18
Production of orally-disintegrating solid preparation

The polymer-coated fine granules (276.6 g) obtained in

Production Example 53, the polymer-coated fine granules (184.4
g) obtained in Production Example 57, the outer layer

15 component-granulated powder (525.9 g) obtained in Production
Example 58, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(5.3 g) and magnesium stearate (7.9 g) were mixed in a bag to
give a mixed powder. The obtained mixed powder (1000 g) was
tabletted using a rotary tabletting machine (Correct 19K AWC)

20 (500 mg /tablet, a 12 mm$¢ punch, flat-faced with beveled edge,
Lablelling pressure 11 kN) to give the orally-disintegrating
solid preparation (500 mg) containing compound X (30 mg) of
the present invention. The hardness and the disintegration
time in the oral cavity of the obtained tablet were 36 N and

25 31 seconds, respectively. The dissolution rate of the obtained
tablet in 0.1N HCl in 2 hours was 1.6%, showing superior acid
resistance.
[Composition of orally-disintegrating solid preparation (500
ng) ]

30 mannitol-coated fine granules

(Production Example 53) 138.311 mg
mannitol-coated fine granules
(Production Example 57) 92.21 mg

outer layer component-granulated powder

35 (Production Example 58) 262.9 mg

121



total 900 ng [0156] Exanple 22 Production of orally-disintegrating solid
preparation The pol yner-coated fine granules (276.6 g) obtained in
Producti on Exanple 53, the polyner-coated fine granules (184.4 g) obtained
in Production Exanple 57, the outer |ayer conponent-granul ate %omder
(525.9 g) déBeaerHed in Production Exanple 58, flavor (STRAVBERRY °DURAROME,

Ni hon Flrngllgg KuKste20,£8- 3 9) and nagnesi um stearate (7.93gp e m xed
in a bag tor‘:’ll Ve aman8§ %oéder The obt ai ned m xed powder (1000 3§{mas

tabletted wmtaﬂg a rotary tabletting machine (Correct 19K AWCHO0010@0
ng/ t abl et nnn punch, flat-faced with bevel ed edge, tabletting
pressure 1ﬂq} lto give the orally-disintegrating 25 solid preparation
(1000 ng) j1ai R conpound X (60 ng) of the present invention.

[ Conposition of orally-disintegrating solid preparatlon (1000 ng) ]
manni t ol - c@asdctiing gﬁaﬁﬁﬁéé%@{-@%@ﬁ%ﬁ%%&ﬁﬂﬂ %P?F@te?@

e oraee SPASeHIAA Sk Fhacke oo ol o pE g2 enl oy
nagneSIunlShﬁﬁkﬁt&6n8ERgmeEaBlOOﬂhagpolymer coated fine granules (184.4
g) obtained in Production Example 57, the outer layer
10 component-granulated powder (428.2 g) obtained in Production
Example 58, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(4.3 g) and magnesium stearate (6.4 g) were mixed in a bag to
give a mixed powder. The obtained mixed powder (900 g) was
tabletted using a rotary tabletting machine (Correct 19K AWC)
15 (900 mg/tablet, a 13 mm¢ punch, flat-faced with beveled edge,
tabletting pressure 14 kN) to give the orally-disintegrating
solid preparation (900 mg) containing compound X (60 mg) of
the present invention.
[Composition of orally-disintegrating solid preparation (900
20 mg) ]

mannitol-coated fine granules

(Production Example 51) 276.622 mg
mannitol-coated fine granules
(Production Example 57) 184.42 mg
25 outer layer component-granulated powder
(Production Example 58) 428.2 mg
flavor 4.2 mg
magnesium stearate 6.4 mg
total 900 mg
30 [0154]
Example 20

Production of orally-disintegrating solid preparation
The polymer-coated fine granules (276.6 g) obtained in
Production Example 51, the polymer-coated fine granules (184.4

35 g) obtained in Production Example 57, the outer layer
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[0157] Production Exanple 59 5 Production of fine granules coated with
i nternedi ate | ayer The fine granules coated with pharmaceutically
active ingredient obtained in Production Exanple 35 was coated with an

internedi ate | ayer coatin ol ution n rota f.l ui di,ze d coater
(MP- 10 T|0K909p9¥9@t %ﬁﬁkﬁg@?@ﬁ‘g&ﬁ rlﬁl) Z%C&R@Ok e%ﬁéaﬁg’:‘ﬁ éﬁ)graﬁa%f-%cu y
dried to gF&ﬁp&iQeSQra@fé@ér“*éfkﬁﬁﬁkﬁﬁ¥|U@NHN@M@°”NQ%bh'@Brmgﬁgch K.K.)

o]

i nternedi a yer “coating solution was produced by dissol ving hépronellose
(TG 5E, 5045g3 ghdandnmagods{G04sthaiateuii 9 el weirer memdmg)a Ag to

di spersing titanium gxide (216 1 a ut ed
hydroxyproﬁ?WecélWﬁFSgep?ﬂd‘%PC;%% dﬁ% 16%% %l%%d gg?%%%e 19 #?§%é§
predeterﬁ‘@%@léﬂ@éatué@ﬁ@oagﬁoﬁﬁryfﬁhblﬁﬁﬂﬂﬁghmﬁuhﬂn@vaComaattng9KOAWCDon
(7200 g) was applied to the fine granules coated with pharnaceutically

actlve i ngriédidéntg( 286DeY) amh3dﬁ“%ﬂﬁé“3btéh@&jﬂaﬁeﬂrUéﬁ@tpéﬁetﬁgnﬁﬁﬁeQO
usi ng I b t T ; Rpagkyred by
CCR%EE%%%E%fg ghggégg?|ﬁg @gﬁdﬁ%ﬁ%ﬁgaagF%Q%%Eﬁg%¥g%#nF§%peratgre
about 70C, sprldduptrepenpeianul 20abouy) 1d@) tapriayy aiomppoinghE db6uingloet
NL/ m n, rot%% speed about 550 rpm spray rate about 16 gimn, spray gun
posi tion 25 CaRGERENEl IRAPEEFPhe conpl etion of coating, the obtained fine
granul es,weren@ised i bar oabeus 1 49-ai i ey pasised ddiriolighreparetidnsi(@@e0t o
give fine granules coated with internediate laver with a particle size of
150 pm - 35%)p [ Composition of fine granules coated with internediate
| ayer SO ( e n ted wth pharmaceutically active
|ngred|ent411 gﬁg?%%ﬁtégaﬁgﬁé gk ﬁgfgg nq hypr onel | osel0.
IOMFsubstltd?eddbydnomvﬁx@mplecéllulose7 mg 25 talc4.5 ﬁﬁ6n%??amgum

oxi de4, 5 Mhannitol-coated fine granules

15 (Production Example 57) 184.42 mg
outer layer component-granulated powder
(Production Example 58) 525.8 mg
flavor 5.2 mg
magnesium stearate 7.8 mg
20 total 1000 mg
[0155]
Example 21

Production of orally-disintegrating solid preparation
The polymer-coated fine granules (276.6 g) obtained in
25 Production Example 53, the polymer-coated fine granules (184.4
g) obtained in Production Example 57, the outer layer
component-granulated powder (428.2 g) obtained in Production
Example 58, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
(4.3 g) and magnesium stearate (6.4 g) were mixed in a bag to
30 give a mixed powder. The obtained mixed powder (900g) was
tabletted using a rotary tabletting machine (Correct 19K AWC)
(900mg/tablet, a 13 mm¢ punch, flat-faced with beveled edge,
tabletting pressure 13 kN) to give the orally-disintegrating
solid preparation (900 mg) containing compound X (60 mg) of

35 the present invention.
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manni tol 10,5 ng total 101. 25 ng (0158] s Producti on Exanple 60 Production of
pol yner-coated fine granul es Purified water (1714.4 g) was heated to
60C, and pol ysorbate 80 (14.58 g), glycerol nonostearate (36.45 @),

triethyl citrate (72.9 g), yellow ferric oxide (0.675 g) and 10 ferric

oxi de (0. 6715oFPOoReEaCHI SpepEadl ¥ Hék el eontrt i1tk Fersicor TRRS reésérad (P80r oom
tenperaturﬁw.?nd added to m xed dispersion (2430.5 a) of nethacrylic

aci d- net hy 3 ryl at e-net hyl nethacryl ate copol yner di spersion (Eudragit
FS301), mamathadtoiedobyeBvonnk Rommmdes 2309 g) and nethacrylic acid- 15

et hyl acryl ate copol r dispersion (Eudracjit L30D 55, f ured by
Evoni k RoeHm)rog¥s }9}335%?3% guf’\?# ormy nmixed to give a cgg?gnégéoﬁnﬁti on. A
predet er gi RRGHARRUNECEBL35F Uhe Of rihe1&f or ementi oned coating solution. (4270
g) was applied to the fine granules coated with internedi ate Ia%/er (1215

d), 20 whi dFPrpeiuetdprabredria Prbducti on Exanpl e 59, usingl@dr ot ary

fluidi zedo%%ge%ﬁgtag(%r( ygmégng U@aﬁ&f’a?tecﬁméﬁrﬂ%cﬁ ured by POAREX

CORPORATI ating conditrons were: air tenperature about 40C,
product tenpgeratiuceiabobka@6C: SHyay air vol unme about 120 Ni28 n2 mgr ot or
speed about__550 rpm spray 25 rate about 7 g/mn, spray gun position
tangenti al . 1AC&r t he conpl etion of coating, polyner-coated firfe™§ anul es

(1927 g)oWei=gneltahnedeal&oaposi tion of pol yner-coated fine gyanulges
(160.575 ng)] fine granules coated with internediate 30 |ayer (Production

Exanpl e 53)tBG28125 ng nmet hacrvlic acid-nethyl acryl ate-nethyl 3t Egtryl ate
copol yner 48['0Q%%?5 ny

Example 22
Production of orally-disintegrating solid preparation
15 The polymer-coated fine granules (276.6 g) obtained in
Production Example 53, the polymer-coated fine granules (184.4
g) obtained in Production Example 57, the outer layer
component—-granulated powder (525.9 g) obtained in Production
Example 58, flavor (STRAWBERRY DURAROME, Nihon Firmenich K.K.)
20 (5.3 g) and magnesium stearate (7.9 g) were mixed in a bag to
yive 4 wixed powder. The obtained mixed powder (1000 g) was
tabletted using a rotary tabletting machine (Correct 19K AWC)
(1000 mg/tablet, a 13 mm¢ punch, flat-faced with beveled edge,
tabletting pressure 11 kN) to give the orally-disintegrating
25 solid preparation (1000 mg) containing compound X (60 mg) of
the present invention.
[Composition of orally-disintegrating solid preparation (1000
ng) ]
mannitol-coated fine granules
30 (Production Example 53) 276.622 mg
mannitol-coated fine granules
(Production Example 57) 184.42 mg
outer layer component—-granulated powder
(Production Example 58) 525.8 mg

35 flavor 5.2 mg
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met hacrylic acid-ethyl acrylate copol yner2.53125 ng pol ysorbate SOL-0125 ny
as glycerol nonostearate2, 53125 ng triethyl citrate5. 0625 ma Yellow ferric
oxi de0. 046875 ng ferric oxi de0.046875 ng total 160.575 ng 5 [0159]
Production Exanple 61 Production of mannitol-coated fine granHI S

Manni t ol (18OngFiwEsSEP3BdtYed in purified water (900 g) to givg B9coat i ng
sol uti on. ? géfdeternined anount (630 g) of in the aforenentijgped ating
sol ution ( i g) was applied to the polyner-coated fine granulesH%€927 g),
whi ch m?kg[ggsagaed in Production Exanple 60, using a rotary fl uidized bed
coater - TOKU- 2 type factured by POANPEK CORPCRATI . The coatin
condi ti ons PRef 9tFﬁPeFX§T?l$§ﬂ%erature abgut 60C, is producf»Qenperature °
about 34C, psBraYtabh ¥el #iBe apsitule?roated with rettermspeede abgatr 550
rom spray rate about 10 gimn, spray gun position tangential, After the
conpl etion of codbPngineherabeteheeF ik Hriah R e acEe PedYf 8FtaBBut 40
mn and pasged HALAKORLE.EURKLS! SYSal O by Sl O GRAL edakleBCwZn
granul es w a particle size o pm - 425 pm [ Conposition of

manni t ol - ceat edtkirmedgraaul eget 1682 0ty nsp) Jutpiagdry meringbat edbtiicye granul es

(Product i on, Exaele £0)160.575 o MRANESR > LI 2% RIAIARR 78,

10 POWREX CORPORATION), and directly dried to give fine granules

with the following composition. The intermediate layer coating
solution was produced by dissolving hypromellose (TC-5E, 504

g) and mannitol (504 g) in purified water (5400 g), and
dispersing titanium oxide (216 g), talc (216 g) and low-

15 substituted hydroxypropyl cellulose (L-HPC-32, 360 g) in the
obtained solution. A predetermined amount (6000 g) of the
intermediate layer coating solution (7200 g) was applied to
the fine granules coated with pharmaceutically active
ingredient (2550 g), which were obtained in Production Example

20 35, using a rotary fluidized bed coater (MP-10 TOKU-2 type,
manulaclured by POWREX CORPORATION). The coating conditions
were: inlet air temperature about 70°C, product temperature
about 41°C, spray air volume about 100 NL/min, rotor speed
about 550 rpm, spray rate about 16 g/min, spray gun position

25 tangential. After the completion of coating, the obtained fine
granules were dried for about 40 min and passed through a
round sieve to give fine granules coated with intermediate
layer with a particle size of 150 pm - 355 pm.

[Composition of fine granules coated with intermediate layer

30 (101.25 mg)]

fine granules coated with pharmaceutically

active ingredient (Production Example 35) 63.75 mg
hypromellose 10.5 mg
low-substituted hydroxypropyl cellulose 7.5 mg
35 talc 4.5 mg
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[0160] Production Exanple 62 Production of polymer-coated fine granules
Purified water (1714.4 d) was heated to 8000, and SO pol ysorbate 80 (14.58
g), glycerol nonostearate (36,45 g), triethyl citrate (72.9 g), yellow
ferric oxide (0.675 g) and ferric oxide (0.675 g) were dispersed therein.
The suspen$iEANHES e88f8d to room tenperature, and added to rethd&ylio

aci d-met hyl _acrylate-methyl nethacrylate copol yner dispersi o 3% {Fudragit
F. S300, manufactured by Evonik Roehm) (2430 g) and uniformy mixed to give
a coating sofaflion, A predeternined anount (3735 g) of théOafséPementioned
coating soHéaign (4270 g) was applied to the fine granules coated with

i nt er medi atl@1Piyer (1215 g), which were obtained in Production Exanple 59,

S using & pHAnthibhi dkaggibedocoater (MP-10 TOKU-2 type, manufactured by
POANREX CORPORATION). The coating conditions were: inlet air tenperature

about 40C, BposdGEt cnerpePat iRerapeute26C NS P |i%S vol une about 120
N/ mn, rotor SPeed 3ReH’ waplr! P PE aY) Il e g /g9, spgay gun

position lo tangeng Arter the conp ion of coating, polyner-coated
fine granulped ycb@pateg) 8heré4obBaghedylyGenpbsitiartafradd yivdr-4doated fine

graniles, (180 fgurull Line gramles oonlgf IR ARSI Bietng,
met hacr yhat® GQROlyieke5Q0 0625 5mg) pekysofbaper 884 . 1a2be iy girieesakpension
nonost ear at e2, 53125 triethyl citrate5.0625 qg 20 yellow ferric
oXi de0. 046825 @@oled o room temperature, and added to mixe ispersion
(2430.5 g) of methacrylic acid-methyl acrylate-methyl
methacrylate copolymer dispersion (Eudragit FS30D,
manufactured by Evonik Roehm) (2309 g) and methacrylic acid-
15 ethyl acrylate copolymer dispersion (Eudragit L30D-55,
manufactured by Evonik Roehm) (121.5 g), and uniformly mixed
to give a coating solution. A predetermined amount (3735 g) of
the aforementioned coating solution (4270 g) was applied to
the fine granules coated with intermediate layer (1215 g),
20 which were obtained in Production Example 59, using a rotary
fluidized bed coater (MP-10 TOKU-2 type, manufactured by
POWREX CORPORATION). The coating conditions were: inlet air
temperature about 40°C, product temperature about 26°C, spray
air volume about 120 NL/min, rotor speed about 550 rpm, spray
25 rate about 7 g/min, spray gun position tangential. After the
completion of coating, polymer-coated fine granules (1927 g)
were obtained.
[Composition of polymer-coated fine granules (160.575 mg) ]
fine granules coated with intermediate
30 layer (Production Example 59) 101.25 mg
methacrylic acid-methyl acrylate-methyl

methacrylate copolymer 48.09375 mg
methacrylic acid-ethyl acrylate copolymer 2.53125 mg
polysorbate 80 1.0125 mg
35 glycerol monostearate 2.53125 mg
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ferric oxideO, 046875 ng total 160.575 ma [0161] Production Exanple 63 25
Production of mannitol -coated fine granul es Mannitol (150 g) was

di ssolved in purified water (900 g) to give a coating solution. A

predet er mi ned anmount (630 g) of the aforenentioned coating 385;:? on (1050
g) was appltifé@ttylt RétpBESner-coated fine granules (1927 gY; &ht cAwer e

obt ai ned 3017 B educt LopyExanpl e 62, using a rotary fluidioaed7Begqgcoat er
(MP-10 TOKU-2 type, nanufactured by POAREX CORPORATION). The coating

condi ti ons fisewreéc pmide air tenperature about 60C, product-0é@fdPafi@re about
34C, spray . air .volune about 120 NL/m n, rotor speed about 0 spra
rate about tf(}a&/ mn, spray gun position tangential. After 111%§é52§nrr%?efi ox of
coating, s tllwesehtai ned fine granules were dried for about 40 min and passed
t hrough a round sieve to give mannitol-coated fine granules with a particle
si ze of 25@ysductipn Bwpmble[ Ehnposition of nannitol-coated fine grarnies

(168. 075 myhl, bRyt gaahedollasageansles gPraduation Example 62)160.575
ma mannitol 7.5 ng total 168,075 ng [0162] 10 Production Exanple 64

Production of fi Nengriandl é3560at edani tthssaterdredt averifipst water (3PRe i ne
g o> SO S RSB ERLLY AR AL L AL 1800 D) oo
sol uti ongusirg aFdreim@ny ibhetl ubditzed betutoat et1(IMP-J)0 WECKULD ltiyue,to
s 8 borgmer coaced tine branties' (P82 HAL? X d3diinea
in Production Example 60, using a rotary fluidized bed coater
(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
coating conditions were: inlet air temperature about 60°C,
15 product temperature about 34°C, spray air volume about 120
NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,
spray gun position tangential. After the completion of coating,
the obtained fine granules were dried for about 40 min and
passed through a round sieve to give mannitol-coated fine
20 granules with a particle size of 250 pm - 425 um.

[Composition of mannitol-coated fine granules (168.075 mg)]

polymer—-coated fine granules

(Production Example 60) 160.575 mg

mannitol 7.5 mg

25 total 168.075 mg
[0160]

Production Example 62
Production of polymer-coated fine granules
Purified water (1714.4 g) was heated to 80°C, and

30 polysorbate 80 (14.58 g), glycerol monostearate (36.45 g),
triethyl citrate (72.9 g), yellow ferric oxide (0.675 g) and
ferric oxide (0.675 g) were dispersed therein. The suspension
was cooled to room temperature, and added to methacrylic acid-
methyl acrylate-methyl methacrylate copolymer dispersion

35 (Eudragit FS30D, manufactured by Evonik Roehm) (2430 g) and
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with the foll ow ng conposition. The internedi ate | ayer coating sol ution was
produced by dissol ving hypromellose (I G SE 504 q) and mannitol ;504 g) in
purified water (5400 g), and 20 dispersing titanium oxide (216 a), talc
(216 g) and | ow substituted hydroxypropyl cellulogse (L-H2C-32, 360 g) in
t he obt ai nedigerutyonixed predeted m MR EfsUMCLYE6000 of BFEtRecT M rthedi at e

| ayer coati |yt 2 V@é::?eﬁ@- f:ine JLes ed
wi th phar nﬁ@%&ﬁ?c H]%@a(éfi (\g/)g " | ngr edi edr}%qj 255?&%)t,1h%his%%ﬁ\'/ﬂ\g|?§ é%tganed.
in Product igonwExaepbeidad, tasting Binetaranflas dicegddbed thoanserpRi20e TOKU- 2

type, manufacture PQ/\RI%%( ORATI . T i dit :
inlet air tléﬁfﬁgr éga%. dbou¥ Mﬁ%ﬁ@%ﬁ?ﬂ%&%@%ﬁ%ﬁ?‘ tfl , st\rl\g)b/?ai r
vol une abouls ;480 NFLELDy £0L 041 speask BLahait GAO ropmoKspray ypat e about 16

g/mn, spray gun position tangential. After the conpletion of coating, the
obt ai ned fmeugeatules wEr BOGRERCORFORMOMINA0 AR SAEtpagsedtht bugh a

round sieve to givVv i ne_granul es, coated w t hol-nt |.at pth a
particle si"Zéof li@ﬁgpﬁ%? é%%p%ﬁ?t%%e [ago,ooﬁl\;)%osﬂm Féng(%ggglbﬁegaﬂpg%ﬁ%%%\i%oat ed
Wlht h int e{ 'ml J[@t ng@yegpr_a(}maid& nlurfd r@®cgranllesL¢mahedrotdh speed
pharmaceutical ly active ingredient (Production Exanple 42)42.5 .

hvpr onel | 0$€PY%g 2539 &8Psub F?Yuf%ﬁeﬁl@k&?%&%r gVt e siH Yo Se %S'ggllg,n ny

10 tangential. After the completion of coating, polymer-coated
fine granules (1927 g) were obtained.
[Composition of polymer-coated fine granules (160.575 mg) ]

fine granules coated with intermediate

layer (Production Example 59) 101.25 mg
15 methacrylic acid-methyl acrylate-methyl
methacrylate copolymer 50.625 mg
polysorbate 80 1.0125 mg
glycerol monostearate 2.53125 mg
triethyl citrate 5.0625 mg
20 yellow ferric oxide 0.046875 mg
ferric oxide 0.046875 mg
total 160.575 mg
[0161]

Production Example 63
25 Production of mannitol-coated fine granules
Mannitol (150 g) was dissolved in purified water (900 g)
to give a coating solution. A predetermined amount (630 g) of
the aforementioned coating solution (1050 g) was applied to
the polymer-coated fine granules (1927 g), which were obtained
30 in Production Example 62, using a rotary fluidized bed coater
(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
coating conditions were: inlet air temperature about 60°C,
product temperature about 34°C, spray air volume about 120
NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,

35 spray gun position tangential. After the completion of coating,
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titaniumoxide3 ng mannitol 7 ng total 67.5 ng 10 [0163] Production Exanple
65 Production of polyner-coated fine granules Purified water (171444
g) was heated to 80C, and pol ysorbate 80 (14.58 g), glycerol nobnostearate
(36.45 g), triethyl citrate (72.9 g), yellow ferric oxide 50.675 9 and
ferric oxitbe(0bbIbng) Were apersedanfedild frRE 808pENEP ol a’d %ool ed to

room t emperat ur g, . and, added, £ g, i xed disperisicona(243015-6keel FRRBACT Yl i
GrogEag iy &

acid-nethyP acryl ate aoryl ate copol yner dispersion (Eudragit
F530|D, t 20 @Eaflﬁﬂééuwﬁg_ﬂhb& @m&é?éﬁué d23069 gin and2Bephacrylic acid- et hyl
acryl ate caopol yner ., , di spersion, (Eudragqit D 55 nuf u b voni k
Roehm) (12189m ??lEhﬁnuﬁff?ﬁ?ﬁ§£$i3&ﬁégﬁgEﬁiﬂ? §r€3ﬁg%ﬁg‘§§ﬁup?gnW¥AF
predeteryiggqyﬁg9u35a£§g3§igg ﬁgaﬁﬁméﬁjorenentioned coating sol ution
(4270q) was applied to 25 the fine granules coated with internediate |ayer
(1215 g), whtPchdweteombEsimeds i 2 )Pr oducti on EX&¥pPd 6#9 using a rotary
fluidized bedHCﬁggr (MP-10 TOKU-2 type, manufactured POWNREX
CCRPCRATICN?E The coating conditions were: inlet air tenperature about 40C,
product tenrpenature about 26C, spray 30 air vdlasn®7abogt 120 NL/min, rotor

speed about0550 rpm spray rate about 7 gimn, spray gun position
tangentlall APtér t he conpl etion of coating, polyner-coated fine granules

(1927 g),WeheaabtabACHxample [ 6@npoOsi tion of pol yner-coated fine granul es
(107.05 ng)] 35 fine granules coated with internmediate |ayer ﬁProduction

Exanpl e 64F6PpdscigonethaEiyei eraviie etdaiiedotyiatiattretfiliahst Hagryl at e
copol ymer 28. 68753!;% FRLBagLYh{ $e 8CLAs £L V)1 AE T Alts GARAIATERS 20829eM0 5
pol ysor bat e 800. ng
ingredient obtained in Production Example 42 was coated with
an intermediate layer coating solution using a rotary
15 fluidized bed coater (MP-10 TOKU-2 type, manufactured by
POWREX CORPORATION), and directly dried to give fine granules
with the following composition. The intermediate layer coating
solution was produced by dissolving hypromellose (TC-5E, 504
g) and mannitol (504 g) in purified water (5400 g), and
20 dispersing titanium oxide (216 g), talc (216 g) and low-
substituted hydroxypropyl cellulose (L-HPC-32, 360 g) in the
obtained solution. A predetermined amount (6000 g) of the
intermediate layer coating solution (7200 g) was applied to
the fine granules coated with pharmaceutically active
25 ingredient (2550 g), which were obtained in Production Example
42, using a rotary fluidized bed coater (MP-10 TOKU-2Z type,
manufactured by POWREX CORPORATION). The coating conditions
were: inlet air temperature about 70°C, product temperature
about 41°C, spray air volume about 100 NL/min, rotor speed
30 about 550 rpm, spray rate about 16 g/min, spray gun position
tangential. After the completion of coating, the obtained fine
granules were dried for about 40 min and passed through a
round sieve to give fine granules coated with intermediate
layer with a particle size of 150 pum - 355 pm.

35 [Composition of fine granules coated with intermediate layer
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gl ycerol nonostearatel. 6875 ng triethyl citrate3.375 ng yellow ferric

oxi de0. 03125 ng ferric oxide0.03125 ng 10 total 107.05 ng [0164] Production
Exanpl e 66 Production of mannitol-coated fine granules Mannitol (150 g) was
dissolved in purified water (900 g) is to give a coating solution- A

predet ermi néd-&n®Bghi (630 g) of the aforenentioned coating sol ution (1050

g) was applgd: 1 o1 r-g&@tf%jagﬂar@e anyles (1927 g), which were
obt ai ned i rglgrgoég%{l}loﬁégzaw%ﬁ ‘%5, sing a rLg{lary ?ylsui di zed bed coater
(NP;j_lO_ TOKEc? itrgpéngradifact (Peodbyt RONBREQORPARATI ON) . The 2042oatidig
conditions were inlet air tenperature about 60C, roduct tenperat bout
34ne, :.ippé(§r8f“?ﬂz8?ﬁrre about 120 NI J/nmin, rotor speed about 550“7;3“

spray rate1ahodtinbs@i840EA, h§FaYyStepPsidinmdsangential . After themg
conpl etion of coating, the obtained fine granules were dried for about 40
m n and 25tpdssed through a round sieve to aive mannitol-coated fihé¥

%ﬁﬂlu![ gis_\é\ngg?ggiﬁﬁaékghg size of 250 pi - 425 pt. (Conposition of 3 mg
_ granul es (112.05 ng)] polynmer-coated fine granules
(product i omakExdnpile 65)107.05 ng 30 mannitol 5 ng total 112. 05 ny [ 0A68]
total 67.5 mg

10 [0163]

Production Example 65
Production of polymer-coated fine granules

Purified water (1714.4 g) was heated to 80°C, and
polysorbate 80 (14.58 g), glycerol monostearate (36.45 g),

15 triethyl citrate (72.9 g), yellow ferric oxide (0.675 g) and
ferric oxide (0.675 g) were dispersed therein. The suspension
was cooled to room temperature, and added to mixed dispersion
(2430.5 g) of methacrylic acid-methyl acrylate-methyl
methacrylate copolymer dispersion (Eudragit FS30D,

20 manufactured by Evonik Roehm) (2309 g) and methacrylic acid-
ethyl acrylate copolymer dispersion (Budragit L30D-55,
manufactured by Evonik Roehm) (121.5 g), and uniformly mixed
to give a coating solution. A predetermined amount (3735 g) of
the aforementioned coating solution (4270 g) was applied to

25 the fine granules coated with intermediate layer (1215 g),
which were obtained in Production Example 64, using a rotary
fluidized bed coater (MP-10 TOKU-2 type, manufactured by
POWREX CORPORATION). The coating conditions were: inlet air
temperature about 40°C, product temperature about 26°C, spray

30 air volume about 120 NL/min, rotor speed about 550 rpm, spray
rate about 7 g/min, spray gun position tangential. After the
completion of coating, polymer-coated fine granules (1927 g)
were obtained.

[Composition of polymer-coated fine granules (107.05 mg)]

35 fine granules coated with intermediate
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Exanpl e 23 Production of orally-disintegrating solid preparation The
manni tol -coated fine granules (1345 g) obtained in Production Exanple 61,
the mannitol -coated fine granules (896.4 o) obtained in Production Exanple
66, the outer | aver conponent - gr anul ted powder. (2418 g) obt ed in
Ergductlon leyghpllBraguc h%?a?%%%?'%é? fl avor (STRAMBERR?aD% :
 hon Fi 1 megdghie s K Jo{dnée 1%%@%% tearate (38,4 g) were mixed
using a tu ﬁng g%xer to glvéq% m xed powder. y%he obtalned ﬁlgéd pomder
(4800 Q) masthabkgﬂaee ogpogymexotary tabl etti na machi ne ¢

manuf act ur ed usui i s ] abl et punch,

flat- facedmfégéffﬁ bgv%F% @%%f e%ﬁggbg'ssﬁie .5 ghégtgnﬁ?ve t he

oral l'y-disiategbabhng solid preparatlon (600 ny) contalnlngOc©h@ommd X (30
mg) of the present invention, [Conposition of orally- d|S|nie g SO|Id

preparatl061QGGGO%Q¥PnﬁﬁEﬁP¥%Fecoated fine granul es (Produ tg%ﬁ nple

61) 168. 075 .y p0Ai t.oL-gpated fine granules (Production Exayp$¢56§g112 05

ng outer |ayer conponent-granul ated powder 20 (Production ExanB
47)302. 275 yrg lsmorferirose@xbday fl avor3.2 ma 4 3125 mg

ferric oxide 0.03125 mg
10 total 107.05 mg
[0164]

Production Example 66
Production of mannitol-coated fine granules
Mannitol (150 g) was dissolved in purified water (900 g)
15 to give a coating solution. A predetermined amount (630 g) of
the aforementioned coating solution (1050 g) was applied to
the polymer-coated fine granules (1927 g), which were obtained
in Production Example 65, using a rotary fluidized bed coater
(MP-10 TOKU-2 type, manufactured by POWREX CORPORATION). The
20 coating conditions were: inlet air temperature about 60°C,
product temperature aboul 34°C, spray air volume about 120
NL/min, rotor speed about 550 rpm, spray rate about 10 g/min,
spray gun position tangential. After the completion of coating,
the obtained fine granules were dried for about 40 min and
25 passed through a round sieve to give mannitol-coated fine
granules with a particle size of 250 pm - 425 pm.
[Composition of mannitol-coated fine granules (112.05 mg) ]

polymer—-coated fine granules

(Production Example 65) 107.05 mg
30 mannitol 5 mg
total 112.05 mg
[0165]
Example 23

Production of orally-disintegrating solid preparation

35 The mannitol-coated fine granules (1345 g) obtained in
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magnesi um sue4 arate.0Q ng total 600 ng 25 [0166] Exanple 24 Production of

orally-disintegrating soldd. preparation The manni tol -coated fine

?r anul es (1345 g) obtained in Production Exanple 63, the mannitol -coated
ine granules 30 (896.4 g)_obtained in Production | e 66, the outer

| ayer con‘pBﬁ@ﬁPCEF@ﬁuEé%%l%o%ertQ?M%t%ﬁ%aﬁgﬁ%iqﬁ‘eP%aBE £8n Exanpl e

47, “sucral qg8¢( 7648 Ghralhayory (STRAVBERRY iRARQVES, Nichan ofkerenkghrK. K.)
(25.6 9) aﬁg magnggi nm astear at% (38.4 g) were m xed usi ng g tunbl i %grn‘i xer
to give a mbxednpowderanuThecdspobder neth I xBd gpdwdered 4808 rgHuahs on

tabletted using.a rotar tabl ettd chine (A u b
Ki kusui Sei §§ﬁ‘g%ﬁo4ﬁt d?ﬁcf%gﬁsﬂgﬁ% g%,' ME%%%E@% b?g{%‘géﬁ\%i’t%
bevel ed gedgenohabk ehthnghpressur 2492 5yklahd agiesd urhetearate (38.4 g)

oral ly-disintegrating solid preparation (600 ng) containing s conpound X
(30 ng) of Vewe pissenusingent FERCLINCINpEYT tiY 0 & FHPFIdPSIAEEr at Mg

Exanpi o 621 160078 Be Ta RRRA T ol St e 11 ne B ailoa BT ey o “Exampl e
66) 112, 05 ngbdeteéeinbayechtoapoh@WdR L Snuhateth gowder by Kikusui
Seisakusho Ltd.) (600 mg/tablet, a 12 mm¢ punch, flat-faced
170 with beveled edge, tabletting pressure 12.5 kN) to give the
orally-disintegrating solid preparation (600 mg) containing
compound X (30 mg) of the present invention.
[Composition of orally-disintegrating solid preparation (600
ng) ]

15 mannitol-coated fine granules

(Production Example 61) 168.075 mg
mannitocl-coated fine granules
(Production Example 66) 112.05 mg
outer layer component-granulated powder
20 (Production Example 47) 302.275 mg
sucralose 9.6 mg
flavor 3.2 mg
magnesium stearate 4.8 mg
total 600 mg
25 [01606]
Example 24

Production of orally-disintegrating solid preparation
The mannitol-coated fine granules (1345 g) obtained in

Production Example 63, the mannitol-coated fine granules

30 (896.4 g) obtained in Production Example 66, the outer layer
component-granulated powder (2418 g) obtained in Production
Example 47, sucralose (76.8 g), flavor (STRAWBERRY DURAROME,
Nihon Firmenich K.K.) (25.6 g) and magnesium stearate (38.4 g)
were mixed using a tumbling mixer to give a mixed powder. The

35 obtained mixed powder (4800 g) was tabletted using a rotary
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(Production Exanple 47)302.275 ng sucralose9.6 ng is flavor3,2 ng nmagnesi um
stearate4,8 ng total GOO ng I ndustrial Applicability [0167] 20The
orally-disintegrating solid preparation of the present invention conprising
fine granules conprising a pharmaceutically active ingredient,

Iroglr te:agg' g;' gﬁb@eﬁebﬁgrm&@wt \ iﬁelé?fllAQUPt@@ﬁtjsV,? nia@ﬂlg_@@itet@_bdubﬁt &2kast1® acid, the

e pharnaceutica actjve .ingredient iin the 25_presgnce,. of

acid, for eX8APPEISHA bHE- 5t |W94EQP¥%£iﬁpﬁ&vgﬁthuﬁEﬂieG a%f%é%??ed
SIutlontproﬁgtg.?é?eﬁgd:éfgéy ﬁﬁﬁiéﬁﬂiﬂy(ﬁkeﬁswrbonzpsokoeSOfgmve the

reparations or_lots (elution variation) can al.so i.mproved. . Since th
preparationoEaﬁlxbﬂ%?é?t?ﬁﬁﬁﬁﬁﬂgkﬁgiﬂi éﬁPiggPngggtFSBt?ﬁa%E%ieﬁt
for ?o_a %o?dmpband ni(3@eg@p¢¢mith%;pmeﬁénnxﬁHMEnmdn@entration can be
mai nt ai ne or a. ol on tine, m . ni strat.ion _frequ - I ced
an effectivéCPpgaﬁgéﬁ?nm?fh°5§£$kﬂ l%ﬁék?%ﬁﬁ%ﬁ§§ Féﬁﬁ?z§%%¥%%%EéPﬁeé§§Hsuch
?E rﬁchtiomggﬂ sgde ﬁffecés caused by slow rise of blood concentration and

e |i ke can_be, achi ev . Si.nce reparati on shows superi or
di si nt egr at f“8ﬁnfjg8ﬂjéf:?§}€%§ %%%OSF‘—(J%‘,S‘Q%% ogerty in the oral pcavi ty, it is
used for the (PreataentnoExagnophyddxi s of various diseases &§8a0ppepdration
conyenleggl%ahﬁggﬁlp¥ong8rk¥n eé?&ﬂ@ié@d children even wi thout water. In
addition, "sincethe frné granules conprising the pharmaceutically active
i ngredi ent hdPiraguatspreEpravbatiay dusty texture are bl endé4? & ™9
preparat i on 3ot Bol Bt RenfioHLl: A9 coM Qid aRhRiddur | Ng use can be provi ded.
.5This application. i s based on application Nos. 2008-061_673 (filed on
March 11, 2008yogndt2008E33W0»® 471 | ed on December 26, 2008f2fAi’@d™Pn

%fﬂfﬁé the cQrtentsof which are incorporated hereinto by referenceg

15 flavor 3.2 mg
magnesium stearate 4.8 mg
total 600 mg
Industrial Applicability
[0167]

20 The orally-disintegrating solid preparation of the

present invention comprising fine granules comprising a
pharmaceutically active ingredient, particularly, a
pharmaceutically active ingredient unstable to acid, the
release of the pharmaceutically active ingredient in the

25 presence of acid, for example, in the stomach, can be improved
to achieve a desired elution profile. In addition, variation
of elution profiles for preparations or lots (elution
variation) can also be improved. Since the preparation can
control release of the pharmaceutically active ingredient for

30 a long time, a therapeutically effective concentration can be
maintained for a prolonged time, administration frequency can
be reduced, an effective treatment with a small dose can be
realized, and effects such as reduction of side effects caused
by slow rise of blood concentration and the like can be

35 achieved. Since the preparation shows superior disintegration
property or dissolution property in the oral cavity, it is
used for the treatment or prophylaxis of various diseases as a

preparation conveniently taken by elderly persons and children
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1. An orally-disintegrating solid preparation conprising fine granules
showi ng controlled rel ease of a pharmaceutically 5 active ingredient, which
has a coating |layer conprising a polyner affording a casting filmhaving an
el ongati on at break of about 100% - about 700% 2, The preparation of claim
1, further conprising a 10 plasticizer, wherein the polyner is an enteric
polynmer. 3. The preparation of claiml1, wherein the fine gralules are
obtalged bye&éﬁ?dﬂﬂ%dh&“ﬁaﬂfﬁnUhﬁig&ﬁm&&hﬁI@gnbsetm?amME£@$$hugéky active
ingredient with a coating |aver conprisin ol yner affording a casting
fi | m havi ngcamPeldmgatienPad Iy sak lﬁﬁng tﬁ%@olggﬁ SLREZ G0 4. The

prepar ati ong pf e Gl @vBndinYheh sty tdehentk Nergraulies, cgr@fé;samﬂolme
pharmaceutically active ingredient are enteric 20 fine QEI g@yﬁEPVl he

prepar at i onSBPORN ditmthe RRELEI APE HEPTHALRMRE-Ci UGB MHSS

The prepayation ofyjanwgnecofidl alsnﬁaéeaoo&,apm%atﬂoﬁ h@os)0|2§ofmF-06$6'¢3)at ed
in an anount of about g about BO w % of the fine ?éfggles]§ong&|5|ng t he

phar maceut i 661154 & Mpechngt et 8. 238 7008mB4528pd P4

wherei n thesgi ngodanyhes hassagkavenadeopeddtsCloe whzehofrébout 500 1.0 or
bel ow. S. The' preparation of claimi1, wherein the coating laver is fornmed

on the out etneSEPIZRFE Bﬁrﬁh%¢9|h?ér§?8ﬁﬁF%% 35 9. The preparation of
claim1l1, further conprising a coating |ayer conprising a water-sol uble
sugar al cohol on the outernost |ayer of the fine granules, 5 10, The
preparation of claim?2, wherein the content of the plasticizer is about 1 -
about 20 wt % of the Weight of the solid content of the polyner. 11. The
preparation of claim2, wherein the plasticizer is triethyl citrate. 12.
The preparation of claim4, wherein the enteric fine granules conprising

t he pharmaceutically active ingredient are pH dependent controlled rel ease
fine granules. 15 13. The preparation of claim12, wherein the

pH dependent controlled rel ease fine granules are obtained by coating core
cranni es conpiising the pharmaceutically active ingredient with a
controlled rel ease film
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20 14. The preparation of claim 13, wherein the controlled release film
conpri ses a polyner substance that dissolves at not |ess than pH 6,0 and
not nore than pH 7.5. 25 15, The preparation of claim 13, wherein the core
granul es further conprise a basic inorganic salt. 16. The preparation of
claim13 or 14, wherein the controlled release filmis fornmed via an
internedi ate coating |layer SO fornmed on the core granules. 17. The
preparation of claim 14, wherein the pekyfg& substance conprises a m xture
of one or nore kinds selected fromthe group consisting of hypronell ose

pht hal ate, cellul ose acetate 25 phthal ate, c:arboxvnethyl ethyl cellul ose,

met hyl met hacr \A@b&ally—arﬁémgwawn Cé@lﬁ?@ﬁ‘elbﬁ”@étléﬁﬁti&«? Y bk g agd b -
et hyl . acryl ate copol met hacrél ic acid - nmeth ate -_nmethyl

net hacryl at e9CBPBISFnE owh%rWWPé G FRetaRAc et al B}%%n‘é?ccé)cuétléa%%m nat e,

pol yvi nyl acgtwate phtbhabade: anghishehbacs ée%tfﬁ@ew{z@f)aécﬁﬁﬁﬂgl% gl aim 16,
wherein the controlled release filmhas a pol ynmer substance content of

about 30 aboRIVIGF REIELBEIRh fqaﬁélﬁ‘Eaﬁ%ﬂI‘é?aV‘?‘Bglgn THE Y5t fRr At i BT

claim 1.6, whengiut tthescordyld edotel ease fil mhas a pol yner substance
content of about SO about 100 wt % of the fine granul es. 20. The
preparation of claiml, wherein the pharnmaceutically is active ingredient

i's unstabl e 10 @ ¢rep2atidie 3 eparati onefrnel-ahh dgﬂlsm;e%el n the
pharmaceutical |y active ingredient unstable to aci proton punp

i nhi bi t or 10 JpL3EXICERET prepareitt CReoPOLY R B anwABERT H R YBEEt on punp
inhibitor is | ansoprazole or an optically active formthereof or a salt
thereof. 23. -An orally-disintegrating solid preparation conprising (lI) 25
fine granul e ABsh&wPRET2oHIT AT EdaiB| bastrasreiy Eﬁérﬁ%lﬁﬁa@é} By aktive

i ngredi ent afstiZled bfecgiamy esanB ?&éﬂlﬁes ik @&smﬁ release rate of a
r

phar maceutically active i ngr edi ent omthat o the i ne granules of (1),
whi ch has a.PREFRECRYCLETEY Goimdres it Rgr ettty dithakf P Yy 42¥8%ting film so

havi ng an;el &ngatiisaRgah b6 Lake Ofarabedtind 00%stabguti ¥RQ%vind4anThe

preparation of claim 23 wherein the pharmaceutically active ingredi ent of
the fine gramASEtACENAE thERalpfoft RBORF N0 Yramirss BO%Fe the same.  25. The
preparation of claim 23, wherein the fine granul es B have an average

particle size of about 500 wa or bel ow.
4. The preparation of claim 3, wherein the fine granules

comprising the pharmaceutically active ingredient are enteric

20 fine granules.

5. The preparation of claim 1, wherein the polymer is an

enteric polymer.

25 6. The preparation of any one of claims 3 to 5, wherein the
polymer is coated in an amount of about 5 - about 80 wt% of
the fine granules comprising the pharmaceutically active

ingredient.

30 7. The preparation of claim 1, wherein the fine granules has

an average particle size of about 500 pm or below.

8. The preparation of claim 1, wherein the coating layer is
formed on the outermost layer of the fine granules.

35
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26. The preparation of claim 23, wherein the fine oranuies B 5 are enteric
fine granules that dissolve at not |ess than pH 5.0 and not nore than pH.
6.0. 27. The preparation of claim23, wherein the fine granules B are
coated with a coating |layer conprising an enteric polyner /0 that dissolves
at not less than pH 5.0 and not nore than pH 6.0. 28. The preparation of
claim 26, wherein the enteric fine granules conprise one or nore kinds of

agueous enter itgPek-¥PRFad Sorbages1seh ect edidherm bynsaineincosecpht hat at e,
cel l ul ose acetate phthal ate, hgdroxxgrop | meth Lc IIngig acetate

sucoi nat e, ¥BHFaCPPPrEsH & Wagfhyt L?:‘?ﬁgétu@an% ‘F@?ﬁ% oNkbhacrylic acid -
met hyl acr yd atBnosiei hydr mat haer yiad egeopolegner, carboxymet hyl et hyl

cellul ose and shellac. 20 29. The pLk: pdl dLi on of uldim 24, wherein the

fine granules B are pH dependent controlled rel ease fine granul es obtai ned
by coating £@r er@ apUbesaCPLIESENgith he, phardaeethé caldtenacbifvene ngr edi ent

wth a controlled release filmconprising a polyner 25 substance that

di ssol ves aR1ariidigss thaPpi 6. Ong]ﬂ‘au‘ho;tgo rYB'rr"’eot%hE}ﬁe d’f*?lﬂﬁ!’g, O%n@?%i n the
control | ed g&] gasentbhm 8 fiQr pedyméa, an internedi ate coating |ayer forned
on the core granules, and the controlled release filmhas a pol yner

subst ance content of about 10 - about 70 wt% of the fine granules. 30. The
preparati om of 1GlAiigdra s @ien clhenf2 nengianul ete Aopautildieeki ne granul es
B conprise the pharmaceutically active ingredient at a weight ratio of 1:10
- 10:1. 1@5tshethmechEepdfati on of claim 23, further conprising an
additive, 32. The preparation of claim31l, wherein the additive conprises a
wat er - sol ubl e sugar al cohol, C 33. The preparation of claim31, wherein

the additivk2 coWpr PseBaB bl mfeglant. 4/ 3herpi@ SPEpErET'dh 6f*Scl ai m 31,
wherein theyfine f aHbess thd $HeOpREEASS @i 1y SBtWdbiddiediene granul es
Bis conprised at 10 - 30 % and the addjtive is_conprised at 20 - 80

W % eaCh relizd¢nandestt Renirilledprepsrati bine 9ran¥4eSThe preparati on of
claiml or 23, wherein the total weight 15 of the preparation is about 1000
ng or below. 36. The preparation_of claim1 or, 23, wherein the oral

di si nt egr at 13n TiaPresaapbie” 90 SeaofdsZ orWiiekadn the pH-dependent

controlled release fine granules are obtained by coating core
granules comprising the pharmaceutically active ingredient
with a controlled release film.

20
14. The preparation of claim 13, wherein the controlled
release film comprises a polymer substance that dissolves at

not less than pH 6.0 and not more than pH 7.5.

25 15. The preparation of claim 13, wherein the core granules

further comprise a basic inorganic salt.

16. The preparation of claim 13 or 14, wherein the controlled
release film is formed via an intermediate coating layer

30 formed on the core granules.

17. The preparation of claim 14, wherein the polymer substance
comprises a mixture of ocne or more kinds selected from the
group consisting of hypromellose phthalate, cellulose acetate

35 phthalate, carboxymethyl ethyl cellulose, methyl methacrylate
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20 37, The preparation of claim23, which is capable of achieving an
average pH in the stomach of not less than 4 at 0..5 hr after ora

adm ni stration and. mai ntaining said pH or higher pH for 14 hours or

| onger, 25 38, The preparation of_claim?23, wherein the phar eutically
active i ngredEERECIY LIRS 8R4OPFARGI ¥ YT IS Here St Ahi @ﬁg%ﬁeaches t he
maxi mum bl god. ALyg eeREENLEAL | QBchdc - andamiNtRIMA stlhe -maxi mum
bl ood drug coxggntratponp%% not Fess han 1db nqinﬁ?g’forrgggut 4 hr or

| onger, whert3§lngethathgls0ephapohreeti dafdsoxmnanyli matédilestl lud ose

dm ni d 11y, . i i
o i Ster e 0roL] v 3%, L0, o, PUBB RSl g sokadscof s anul o

ceutical I'y active ingrediéent, which
are conpeised in an orally-disintegrating tablet obtained by tabletting the
fine granul es and an additive, which nethod conprises, duri producti on
of the tabllét, TocarrryarAEirnnelgfhRti esO wi LAt iHhdA rising a

pol yrer - af f.onding. 2 194Shha0a! b hay! 89o b Rbonaatian e ik oo about "100

about 100 wt% of the fine granules.

10 19. The preparation of claim 16, wherein the controlled
release film has a polymer substance content of about 50 -

about 100 wt% of the fine granules.

20. The preparation of claim 1, wherein the pharmaceutically

15 active ingredient is unstable to acid.

21. The preparation of claim 20, wherein the pharmaceutically

active ingredient unstable to acid is a proton pump inhibitor.

20 22. The preparation of claim 21, wherein the proton pump
inhibitor is lansoprazole or an optically active form thcrcof

or a salt thereof.

23. An orally-disintegrating solid preparation comprising (1)
25 fine granules A showing controlled release of a
pharmaceutically active ingredient and (2) fine granules B
with a different release rate of a pharmaceutically active
ingredient from that of the fine granules of (1), which has a
coating layer comprising a polymer affording a casting film

30 having an elongation at break of about 100% - about 700%.

24. The preparation of claim 23, wherein the pharmaceutically
active ingredient of the fine granules A and that of the fine
granules B are the same.

35
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25. The preparation of claim 23, wherein the fine granules B

have an average particle size of about 500 pm or below.

26. The preparation of claim 23, wherein the fine granules B
are enteric fine granules that dissolve at not less than pH

5.0 and not more than pH 6.0.

27. The preparation of claim 23, wherein the fine granules B
are coated with a coating layer comprising an enteric polymer
that dissolves at not less than pH 5.0 and not more than pH
6.0.

28. The preparation of claim 26, wherein the enteric fine
granules comprise one or more kinds of aqueous enteric polymer
bases selected from hypromellose phthalate, cellulose acetate
phthalate, hydroxypropyl methylcellulose acetate succinate,
methacrylic acid - ethyl acrylate copolymer, methacrylic acid
- methyl acrylate - methyl methacrylate copolymer,
carboxymethyl ethyl cellulose and shellac.

29. The preparalion ol cldim 24, wherein Lhe fine granules B
are pH-dependent controlled release fine granules obtained by
coating core granules comprising the pharmaceutically active
ingredient with a controlled release film comprising a polymer
substance that dissolves at not less than pH 6.0 and not more
than pH 7.5, wherein the controlled release film is formed via
an intermediate coating layer formed on the core granules, and
the controlled release film has a polymer substance content of

about 10 - about 70 wt% of the fine granules.

30. The preparation of claim 24, wherein the fine granules A
and the fine granules B comprise the pharmaceutically active

ingredient at a weight ratio of 1:10 - 10:1.

31. The preparation of claim 23, further comprising an
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additive.

32. The preparation of claim 31, wherein the additive

comprises a water-soluble sugar alcohol.

33. The preparation of claim 31, wherein the additive

comprises a disintegrant.

34. The preparation of claim 31, wherein the fine granules A
is comprised at 10 - 50 wt%, the fine granules B is comprised
at 10 - 30 wt%, and the additive is comprised at 20 - 80 wt%,

each relative to the whole preparation.

35. The preparation of claim 1 or 23, wherein the total weight

of the preparation is about 1000 mg or below.

36. The preparation of claim 1 or 23, wherein the oral

disintegration time is about 90 seconds or less.

37. The preparation of claim 23, which is capable of achieving
an average pH in the stomach of not less than 4 at 0.5 hr
after oral administration and maintaining said pH or higher pH

for 14 hours or longer.

38. The preparation of claim 23, wherein the pharmaceutically
active ingredient is R-lansoprazole or a salt thereof, which-
reaches the maximum blood drug concentration in about 5 hr and
maintains the maximum blood drug concentration of not less
than 100 ng/mlL for about 4 hr or longer, when 30 mg of the

pharmaceutically active ingredient is administered orally.

39. A method of suppressing breakage of fine granules showing
controlled release of a pharmaceutically active ingredient,
which are comprised in an orally-disintegrating tablet

obtained by tabletting the fine granules and an additive,
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which method comprises, during production of the tablet,
coating the fine granules with a coating layer comprising a
polymer affording a casting film having an elongation at break

of about 100 -~ about 700%.
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