DESCRI PTI ON ENTERI C TABLET Technical Field [0001] The present
invention relates to an enteric tablet superior in acid resistance,
whi ch does not permt dissolution of a nedicanent during residence in
the stomach and i mredi ately after e®ESERIBWMIONOmM the stomach, and
permts dissolution of the nedica jrst tinme after is
reaching the intestine. [0002] Ba%&%%ﬁ%. %&t"‘nﬂ Enteric coating
has beer. wi dely used. for vari ousepHnpesesrebigai nly protecting

medi camentz ﬁ@f able to acid fromthe 15 gastric acid, protecting
gastric nu 8 nbrane from nmedi canents stinulating or damagi ng the
stomach wal |, anghd he-ddded. MaRyttabl eES,608t ahNiNg. AN AC IV8y 1 o

i ngredi ent and an alkali conponent, which are coated with an enteric
coat i ng agehAPehrer khoviri(atesitstdocanennach dogF)not rpeudditt idigsaiseion
of 20 a nethacryl i i.dc I r n_enger| i agent |a
known. Thegﬁe h%{l%:é@(f%éngcciagﬂggégﬁ?rsrgréelggec%}rlmgr]%dgéf(?@a%\gaa} bl e as
EUDRAG T (iegesieredy tafacde rasckerimantdfant uhedsbymdyoni dnd nehistidLs
AG polyner, | ddi tion, Acryl-EZD (reqgistered_trade npark;

manuf act ur%ﬂsf)‘gl Gt &iﬂ RSy F%édé&a@a.gtzgow the sbef tim bitardioridt e

(al kal i ;corpanenty @k amt@RehieCc coating substrate in advance for

i nproving polyner dispersibility is also conmmercially avail abl e.

Mbr eover , @O&:ﬁbvm that talc is generally used as a. lubricant in an
enteric c i agent nd the content of talc is preferably 50% 20
(wei ght rg%%]?&roe a.iA\fetato t he pol yner conmponent (non-patent docunent
1). [0003] EnteAsi @ cvanpogntdashbaengwadsey ot oad nfseuptirakers purposes
i nhibitory cti.ori, and use%f,ul for .treating affective disorders, such
as 35 depr REIIHH At GiTet BFSSFABRETF NENTERTLE gemetatq Zan the
anxi et y1sdi gosherc 8ni,C piio&@rc@@hgaggsfap&@sﬁw@u@hﬁ&ﬁp@a{ne 4edcdn

(phenyi sul fanyl ) phenyl | cdperazi ne derivatives (patent docunents 18,

19) are krieRicqpRtior sailstipat ent davednent she [ 9oowcl] patldnt and the
docunent *ifﬁéFh&ﬁﬁy @leets containing an active ingredient and an

alkali component, which are coated with an enteric coating
agent are known (patent documents 1 - 17). In addition, use of

20 a methacrylic acid copolymer as an enteric coating agent is
known. The methacrylic acid copolymer is commercially
available as EUDRAGIT (registered trade mark); manufactured by
Evonik Industries AG) polymer. In addition, Acryl-EZE
(registered trade mark; manufactured by Colorcon Ltd.) added

25 with sodium bicarbonate (alkali component) as an enteric
coating substrate in advance for improving polymer
dispersibility is also commercially available. Moreover, it is
known that talc is generally used as a lubricant in an enteric
cocating agent, and the content of talc is preferably 50%

30 (weight ratio) relative to the polymer component (non-patent
document 1).
[0003]

As a compound showing a serotonin reuptake inhibitory

action, and useful for treating affective disorders, such as

35 depression, and anxiety disorders including generalized
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Disclosure of the Invention
Problems to be Solved by the Invention
[0006]
It is an object of the present invention to improve, in

35 an oral tablet containing 1-[2-(2,4-
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[ non- patent docunent |] Guideline for Formnul ati on Devel opment and
Process Technol ogy for Enteric Coatings, so KVONI K | NDUSTRI ES, Pharnma
Pol ymers 03/2009, 3.1e Disclosure of the invention Problens to be
Sol ved by dhmethnymhérqrﬂs[lﬂﬁ%ﬂyl phenyl]pljDSramm)@jcem:ta ofa tthec HFesentas

invention to inprove, al bl et ,cont ai ni [2-(2 e
hyl phenyl SO ATT® P e G 8C - CaFESt AERBGF 8 HiF diqRAEEtion and
i ngredi enthiagigh T8si SHANCE @het E@t@ﬁf@pﬁﬁ%{:é@i\eﬁ@ﬂ bi oavai |l ability of
the active ingredient. Means of Solving the Probl ens The

present i nfemoret Hislericen dbet E8oPAEBASI ve studies in an att enpt to

sol ve the af@sementioned problems and found that dissolution of the
active ingredient during residence in the stomach and i medi ately

after excretion Troomadsenst cmaehtoan bevsupcpm@fss‘eezﬁ bi;n’a‘alrsrﬁwg studies in

enteric coatl er, contain 40% or ss of
The Dory oo A e S AR LB e R R e T R i b e nat
as a. resuliiseoflwhiceh dfhenri eavaivkabinbirbyiand @etthd esdsiante ofq the

active ingredient can be inproved, which resulted in the conpletion
present i nveTidoh. a%d%ﬂ%la‘?elﬁ/héf§§§eﬁ¥cr?*ﬁ%@htf%ﬁiﬂ ridleatsémash [cEn

an ente Loy i r t
1-[ 2- (2%40%% anﬂ%lﬁ%/l phers@u?%ggnalln? %ﬁegﬂ\ggp]l% %(gggﬁ%si%%r coqtalnmg

t hereof ., anlentrerd ovedadtti o Kageprrr papeadt onee arolorer kiqmsrent and

poI ymer conponent Ie ed fromne co romeal ase ph_
‘| ate, nyp‘%gbrre ot:leaslglé’et are gucégnﬁigagée?&ﬂ?%%%n%ce%/é;tae “ﬁgﬁ a\fp
and pol yviwtylclacetate qehtahakatie i tgndntiaheid nras et ghie off t4=Qa%aQi'tJ_|v%SS
of said po) yner conponent(s),, and. c) suhstanl:.iaiiy no alkali

conponent , 1P R e e P& ABEET 6t Wﬁéc%bﬁ%%uWHdhéH‘e[ amrergilen

the pol ynes s qg{g)qﬂeégedts iavaethagrylic amd, copolynmer conprised of
met hacrylic acid, one or nore kinds of nononers selected from

met hyl ap yi. at é*CCéII}WIngéGmyltaEepaﬁden’etmenmmammm%,to

[1] an enteric tablet comprising 1) a core tablet comprising
1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine or a salt
thereof,

20 2) an enteric coating layer comprising a) one or more kinds of
polymer components selected from methacrylic acid copolymer,
hypromellose phthalate, hypromellose acetate succinate,
cellulose acetate phthalate and polyvinyl acetate phthalate,
and

25 b) talc in a weight of 40% or less of said polymer
component (s), and c) substantially no alkali component,

[2] the enteric tablet of the above-mentioned [1l], wherein the
polymer component is a methacrylic acid copolymer comprised of
1) methacrylic acid, and

30 2) one or more kinds of monomers selected from methyl acrylate,
ethyl acrylate and methyl methacrylate,

[3] the enteric tablet of the above-mentioned [2], wherein the
methacrylic acid copolymer is
1) a copolymer of methacrylic acid and ethyl acrylate,

35 2) a copolymer of methacrylic acid and methyl methacrylate, or
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[3] the enteric tablet of the above-nentioned [2]wherein the

met hacl aci d copolyner is I) a copolyner of nethacrvl c acid and et hyl
acfylate, 3's 2) a cppolyner of net.hacryl.ic acid and nethyl

met hacryl agg, aOCop@])ytﬁeﬁ:Qpi)ln)ermfadrfylﬁ‘et hacayl inetiagl daciEtdnd .arae naithyl
met hyl net hacryl at e, 4] the enteric tablet of the above-nentioned
[1], Wnereﬁ“?t }P%‘érYzJo?ﬁ%'nt of the talc is 10 to 25 w % of the pol yner
conponent, (5] [ Bhe the &t erdbh1tablgt tak hhevabayer dd oned [MHerein the
wherein the tal c- has an average particle size (volune average

particl e s@@@teln’ed@%rﬂtﬁ dreelteri s050) tef 26, wtpnet ulze Ep@lymaie EmETiant,
tabl et. e 0 ] n

| ayer furt H"r %%anér/ﬁée%@at %g%'ttl (L‘Pljfzgpghgggt]%] ﬁl%ﬁe en 3{)}1 ]t% of Ehe
the above-tehtilaed] Jvarereipartthelwesght cofzolthteepmlr

to the surface area cf the core tablet is 4 to 6 ng/cm Effect of the
| nventi on foBoB|median diggisign kelenpér Pelt @bl et dfihe present

i nventi on, pfttté rédion ofc dNetgast the kubee-hdtoigndablet, Ganhen the

prevent ed. i nproved acid resistance of the tablet, i ch in turn.

suppresses att ofP oL the &Y UrAAEGTpEPRPYSSERA Qﬂ@jfr,atl on
e%}%‘? ¢ gFPfinthd avasl éurang P pc‘rlopl@?@l

after reac [ d di e

i ngt edi gﬁt t“iﬂgtﬂé‘ r esu]ﬁ% trgl%l%b%l ggvgﬁgaggi)?tgvﬂé?@§% pHerein the

i ngr edi entwesglnt'rmbvtéce p'bl"lem@rxt epmpohabtetoofht heupfmeerﬁrem\te‘ht‘dm

is safe and nont and ffectively adm nistered to human.
100091 25 ‘Eﬁ@r&}%ﬁﬁ éﬁ“@g CFHE | NVENTI ON The present

rinventi onefSe@X PN |ﬁv@1tt§|°|n in the foll ow ng. In the
present specification, the "enteric tablet". neans a tablet having a.

core cont a[(?t@ an active ineredient, which. is coated with an

enter! ¢, coat | N9 sl e SONLLNLDGIED BB ELL O POLAETin iRy esent

i nvent i on prefera provi es an enteric ta erein a core’
cont ai ni nglraftlhuatﬂ@n n:g‘i@dheelgtasmslcoatledemnho an ‘exbbrti ccapoatd ng
substrate cont ai nlcg an _enteric _po

th t
abi et - of TREHrECaN S Aorenero FeoLoarrRue: g be 10 1 aFerFed™
to as the ﬁ&&ﬂfﬁupﬁreéééﬁ Rfcs@Nboni B¥eRhkOBablet and permits rapid

disintegration after reaching the intestine and dissolution of
20 the active ingredient. As a result, the bicavailability of the
active ingredient is improved. The enteric tablet of the
present invention is safe and nontoxic, and can be effectively
administered to human.
[0009]
25 (DETAILED DESCRIPTION OF THE INVENTION)
The present invention is explained in detail in the
following.
In the present specification, the “enteric tablet” means
a tablet having a core containing an active ingredient, which
30 is coated with an enteric coating substrate containing an
enteric polymer. The present invention preferably provides an
enteric tablet wherein a core containing an active ingredient
is coated with an enteric coating substrate containing an
enteric polymer. Hereinafter the enteric tablet of the present

35 invention is sometimes to be also referred to as the tablet of
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in the present specification, the |laver constituted with an enteric
coating substrate in theenteric tablet is to be referred to as an
enteric coating layer. 5. [0010] The core containing an active
i ngredi ent thespreteparihcahatdy. lirited regarding its formas |ong as
it can be later ioa%gd with an enteric coatin sugstrate, and ,
tablets, fine grafuFe§, PHrafut e HpIEts Bt aified 2B~ cONPF es5PbRT| €ith
mol di ng fine ghaBukescestgranubes:and tihe drhickeneaniberABNLE 0Ngd: o FOE
production of an enteric tablet, a tablet formis preferable_ In the
fol | owi ng, t&fesredcbht af nthgealrF &kt i G2 tiingr édiveédt, which is in the
formof a tghhgt, is also referred tb as a core tablet. .25[0011]

In the present Specification, the '"enteric coating substrate" neans a
subst ance cont ai Aihagcane emberad inipyal yareracta vieungecant.gna psasdtci zer,

a pignent and,_the Iiie, and ans substrate Eor coathng t he .

af or oment | BEA 68787 BNt ATTI TG BOD0 46 (V& igFedredr o[ Bo12] can be
In the presentrspestbicalt®nn tdie-c 8 &dag iPQl BBkt reSeNOind tablets,
particularly lirited and, for exanple, one or nore kinds of polymer
conponent s T3BPe8FBALEPOM FER HETS ITGAGE O5FeliRger by2sompression

hydr oxypr o ykeghk! yl 9sg phthal rei na r—te.b I
referreggtgggggﬁgp%gﬁél?%se ﬁﬁ$ﬁg$§?%§?ﬁ%§h%§?ygb§p§ %%tﬁ?ﬁc%?lulose
acet at e suwenheverefherBimaftosiuctoone odl so eeferredttolels, hypramedi dsen
acet at e succi nat I lul.ose.acet ate phthalate, polyvinyl acetate .
phthal at o, T300Eaf B536 TRt hyPoarTul 6240 Endr | Bocah PRt RR e s tive
nment i oned, iAgpegitheseyhOfie Of IrehKifdsm off polypREtCONPOARBbSreferred
sel ected fromnethacrylic acid copol ynmer, hvpronell ose phthal at e,
hypromel | 08 a8etaf8rSuc@PHilte, cellul ose acetate phthal ate and

pol yvinyl aggtate phthalate as are preferable. Particularly, a

nmet hacrylic acid copolTier is prefemable, a nethacrylic acid.

copol yner const i fat edewprdsd)t mudvadiiydatd cagi dheandn2¢ronecoatmge

ki nds of n [ glected fro t hyl acryiate, .E. Lhviacryiate and
nethylnetﬂ§3§§ E%Egism%%ﬁ% %r%ggégﬁﬂ%é & af?fhg_a8088%§ﬁé¥ B?f¥mer' a
met hacryl i tuaeidaadd ethydactodads, 2)pianeopokyderhef 1neehagxyl héans a
arid, and nethglnethacrylateﬁ or 3) a copol ymer of methacrylip, acid,
net hyl acr yPEP&taAES neP hyFost Hit riyicatsd S8 sartic8grarPy SpFeferabley an
Wil e the appupt of tbgienteric polyner to be applied: 10 varies
dependi ng on the size, formand the |like of the core containing the
active ingtedieht, when the core is a tablet, it is generally about 4
to a ng/cre-, preferably about 4 to /.cmi, .based on_the surfacg .
area of the corefnfé%ﬁn %f%ﬁﬁuﬁﬁ%fﬁﬁaéﬁ%agp’rggﬁstgﬁggréﬁdPOEymer 1S
di si nt egr ahbonppropenlyrl P50 mited ard) tie kabheleof ohbBecpresest kinds
invention, the enteric coating |layer characteristically contains at

| east. tal @faBOAaYTGhr FEBRPICTEP cSPESEbRt af Aol TAtR2weY ¥FLA00RRpLymer,

| ess rebathye-bQyhhepaheven g rentianad mtylrgqrat%ggae?ﬁ%gftée £J9%§2)also

present specification, unless otherw se specifi e wei ght rat

to the pol yaeereedponent shymenms ltlves anvgibghe liegei) o te the wei ght of the

OrY, PO YL S00RGOR0L 1o a1 0.0 B8 AP L3 LEEL R0t (8L o <

(vol une aveeagesparéfetedize;admediponi 1sisze 2020k tef sQcdipatrdb, um
cellulose acetate phthalate, polyvinyl acetate phthalate,

30 carboxymethylethylcellulose, shellac and the like can be
mentioned. 2Among these, one or more kinds of polymer
components selected from methacrylic acid copolymer,
hypromellose phthalate, hypromellose acetate succinate,
cellulose acetate phthalate and polyvinyl acetate phthalate

35 are preferable. Particularly, a methacrylic acid copolymer is
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When the wei ght exceeds 40% talc is not uniformy. dispersed, thus
causing problens in the productivity of the tablet. in addition, talc
is preferably contained in about 10%to allowit to function as a

| ubri cant . PER6ATERES aspebt tlofcdiqiasigéer soprlvigr canretisupeeferanl )

cont ai ned ﬁEtﬁa&@ygbé éé@do Qﬁd%ﬂ I@?%ﬁrﬁ.ék'%§n?9t%?emo omers

above- menti oned pol yner conponent's. Such anpunt o e talc to be
used. is sﬁgﬂ;ﬁﬁtednfrwmtlh&ekaqmud]ee&ﬂmyllat:rgéataeahhgt used or

recomrende in the enteri since talc
is di sper sgﬁkﬂgigg%%éu J(‘sj%if Ubte I%Oorﬁpc?ﬁgr?cerag% ng i/gn%uﬁ? Pangrgr of
smal | er s paetheteysizeadetraasetmatiecpeareabd)i bycopol iee esbr ane,
Wher eby mplrovement of acid resistance can be expected, Furthernore,

si nce tal c"FERPATRLHF spfetdi T St W [ GtiAG Tpr8par a@Fo?’njo‘? T PIRO BT | &f
coating suﬁé&ﬁaeeyli8%@1&)@%@&1@1&&1@% ghashBLh meﬂécﬁfﬂaéémié

particle size of. talc is inproved, "Wich prevent sedi nent ati1 on of
the talc dnarhgcuherbmmerﬁﬁrsakelpe .and enabl es for mation of a uniform
menbr ane of the yer. I\/br gover, in addjtion to

ot her | ubricant @thhf e %%)An |nogfdec ShpresCob© YJIB%r Drii'e athP SENY

i ncl ude1crragae$esmaie.p@aiaatcﬁ orStJﬂfe()%&zest eoraf ahat tyeatide @olyiet hyd.ene
glycol, stearjc,acid and the like [00Q14] In the tablet of the

present i nvBREFORIRY He et @i 1579CGEEFRG /| H))EP EBR €oRtalh @ tablet,

plastici zettagsngeessary, dubiie moe%eﬂlt;/ea%gf&@éfa&my widg thes ¢
"plasticizer"” is not particularly limtéd, triethyl citrate,

acetyl tri bOgYFmoi theses, ogl yoer 6hraeeei ereei of fata yeaae d femnerthe aspects
triacetine, dé@#&yié)ﬂshfgi Al tahr%)Iﬁ&g&kgﬁé@{aﬁg%%gxﬁépgI ene glycol, 20

propyl ene g yCco ereo be nentloned
with prefeféente]l given to triethyl citrate. Fromthe aspect of

menbrane formability of enteric coatin er in the tablet of
the present i nveirﬁ %}e Ttahgeﬁ &t (L,’lez@Fe%ngeﬁE%;‘éFH/O%on‘%}é‘F & $H-a
vei ght r atd:@a’@in@ 10,60 drelaldiee i@ 123 1t hecaheyensent i oned: pol yiels .
conponents, and those of ordinary skill in the art can determ ne the

cont ;ant dejﬁ)‘éth@r@@%ﬂ fTﬁéCkllﬁdC@ﬂtﬁh@e@oilynﬁerwei\meh <8 r%&ﬁhamﬂr yleiss aci d
neroht T act o SPEE B0 S B RERSL AR SRR e

the pr emerpresmebtsmlﬂmwmer ut leeat bngekayee sla@cizf)ﬁédi} ntlae welght
pi gnent as_necessar I n _the present s[gem fication, )

used to neEACTOI OF ate REBRIMGOAGEREr tayBeaha the ‘P"?k‘éh%nlaatlf%rto ‘the
exanpl e, tid 2S5 @S:'yjﬁbol'yﬁr(érﬂ' ezsmgenéﬁegt_ yleelw\@o He0 o Lol ar

Yell ow No. 5, Food Color Blue No, 2 and the |ike can be nenti oned,
[ 0016] preferal e afal éim@f ens ipiesentdinvent s bhica by entrer imving

costing | r.d r risd L1y a an. al kal i
conponent . o a\',-egr paﬁgit%dl 5 %onen?%%%ng%ggégeééf@fg{e ln%eo’né[f?’tdsl
such asz5swl1mn Ihﬁ(tardﬁ)mat]e,pnedm wm.hydr oxi de, sodi um car bonat e,

magnesi um car bo nd the Ilke added t Acr EZE manuf act ured by
Col orcon Ltd- f 3%9”&&59@ of 5P ﬁv éL‘érjs? BTty ot

pol yner. Lﬁiﬁﬁéﬁsé&#'ﬂhus %%Q%ﬁ%@tb%bbieﬁée?n0£h@”p§$$@&tl§PHPQﬂ?Q§k
tablet. In addition, talc is preferably contained in about 10%
to allow it to function as a lubricant. From the aspect of
30 dispersibility, talc is preferably contained at a weight ratio
of 10 - 25% relative to the above-mentioned polymer components.
Such amount of the talc to be used is significantly smaller
than the amount generally used or recommended in this field.
In the enteric coating layer, since talc is dispersed as

35 an insoluble component, a smaller amount and a smaller
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means that an al kali conponent is not added, where the presence or
absence of a trace amount of. an al kali conmponent, which does not

i nfl uence the tabl et properties such as acid resistance,

di si nt egr abeohiptepeity, dekissadataore preperipidfitiSoact hw emémgrede ent
and the lik is. not considered. her.e e the d tal

12 b0 be. mUREFEREdTBRFSIEITY - Eeab SO LS5PREE £AB PbFERSFCth

present invepthemmces} asiscd alLlati<a ipr edetiepairaednr athoe @lﬁ]ﬁllng
preferably an appropriate amount of a .20 plasticizer, good polyner

di spersi bi PFER2éahipe %%t@?%e%ﬁ%lt%lﬁoal}é% S5RSAFRAEH Bﬁp@h%}ﬁ?rsmn
Moreover, sipee theshabl elnd s, LH&&‘%rmaSl‘ip @R tLl% QEEQ Lesisiance,

is superior as an enteric tablet. The tablet of t e present |nvent|on
free of anlapkaVedeow@mmkwnrenqnnsxﬂaﬁ;mmn$@¢hon|oﬁ bheahabctdu31ﬁ§ the

ingredient fr he, t abl e near neutr.al . r-ange r ound

as a resul -0 V\% gEepaaréupenrl or e?ffoer&at§§ Rfefit gPﬁ °t4bfe E%Iﬁeb%f
obt ai ned | ahthahtéhecacsdtvend ngryedi.ent di ssolves for the first tine
after reaching the intestine, [0018] The 'active ingredient”
in the present SPeEFPYEatidh 2 tonpédfd RaPPRglEbricant can be

phar”ac9$09bﬁéblﬁéa'C”Exa fles th%ucﬁCEhﬁﬁleHEegh@iﬁde'ﬂhéﬁgéﬂﬁf sent
specification is 1-[2- di met hyl phenyi sul fanyi | phenyl]plpereC|ne
or a salt ﬁh@aé@te thQrp$% qﬂﬁ&n|qﬁafautymaz@03/pggzezhy{@@agglycol
1-[12-(2, 4- p% g?ﬁgyu%yl ylgphenyllplpera3|ne and a salt thereof
y e r,,e &

can be produced cribed in the Exanpl es of
W2003/ 02928271 4] 0020] As a salt of 1-[2-(2,4-
dlnethylphenylsulfa | ) phenyl j pi perazi ne, a pharnnacol ogi cal
accept abl e aci d. TAdd% | tOF G SF&ESEBIte INRENEHER  sBPE, e?Eﬁrlc

examl e;; acsat indi thyahn éaﬂprcgﬁrfﬁa&rﬁ%! %1@%tgcazaxd590faéeés§a§§' d.In the
hydro:brom ¢ acid, nitric acid, sulfuric acid, phosphoric acid etc.),

or a. saltpmﬁﬁﬁnhnSE¢§ﬁﬁﬁQ§Qﬂ9Q}(%hk}e ther Mpé aaciidizacétie metd,
trlf!koro?§§£££ Sfégg% gﬂﬁi actgiegﬁfﬂlglfféﬁk t ééék& rfgﬂRH%cﬁﬁ%;ate,

mal ei ¢ ac ccinic aci aci d anes
aci d, beneghesaeitdonicetant dycipt ﬂaﬂuyﬂamnd fehie, acirdaetting, and the

i ke can bg used, A 15 th se, |n rganlc acid salt s
or ef er abl L BAG LI OB P S PRI M0 Py LEFERER 8BF 69170021
1-[ 2- (2p4- &a%&i%@h@iw@ul fanylJphenytlpicper azipeccan: bee i o ated

and purified a separation nethod known per se, For exaflpie,
recr ystal |m@a‘@ @m\eddwsxiih |mneif<§arrertgﬁar @rme@grcaphgtlaﬁhyiheltrk*ee 10022] the

When | -17.5(2.4 el qiiy) pheni syl fany Lenenyl Lot petazL

y
coatin
obtalned i Fee form can e ‘converted to an. obj 6¢ |vegs%?¥er in

accord bi gthe® tab&ﬁtumfimhﬁmprqyyhtsan@@nalnaLh@deapahsgouﬁzéheigto
when it jis it _can be converted

On the contrar obt ai ned a

to a free FOTASHL BTRR-HBIELIVE SRE %éEcE&F&Pnﬁfté acmet hote kibtire to

per se gof enhdeihodanaiegoitd RRN8LRr components, and those of ordinary
skill in the art can determine the content depending on the
kind of the polymer. When a methacrylic acid copolymer
(dispersion) is used, it is preferably contained in a weight
ratio of about 10 to 20%.

30 [0015]

In the tablet of the present invention, the enteric
coating layer can contain a pigment as necessary. In the
present specification, the “pigment” is used to mean colorant,
coloring agent, dye and the like and, for example, titanium

35 dioxide, iron oxide (red, yellow), Food Color Yellow No. 5,

7



si ) [ 0023] 1-[2- (2, 4- D net hyl phenyi sul f anyl ) phehyl ] pi per azi ne

may be a hydrate or a. non-hydrate. Exanplee of the hydrate include

nmonohydrate, 1.5 hydrate, 2 hydrate and the |ike, Furthernore,

| a, [ 2- (2, 4FdraathyPphehye s f ahydnbhdry liipepeprazbaeneaniabsd. be . 35

present. as.a %glvate wi th ethanol and the like. [.0024] The
producti on HE% d of the enteric tablet of the present invention is

descri bed in theIlfiothew{d)etCarfe tthabletseont ahnehdiact i viee | gt € ent

The core tablet to be applied with a. coe_enterjc coati substrate
in the preSéf lPﬁv%ﬁY?%nB%a %E?QHﬁQ%%%%ﬁiﬁiﬂuFH ?E@nﬁﬁﬂfg%i Pt an

using ans ackkVe tHgr@dent, rancexehpi ghns and-anbimder mddnd ngd-he
obt ai ned si eved powder with a disintegrant and a |ubricant and
punchi ng t REAAPXEur @R AE ¢ Haxd éecispidént, Pbradepnadesi sederant and
| ubri cant, hS/B?éQi&Q,”V&Stﬁ]ilﬁﬁaéA%o#;%et% f ﬂi%g?lia‘é?'dﬁt £QPo8 12D 64 S cam be
used. In each. step of granu I'on, sreving, mXing, and

t abl eti ng eddebetpekdoy et byncomfeentiredablyy cusedcoet hods, fotithd ed,

for saccharides such arch, part]|y regel.atini zed _starch, cornstarch
Fdcr ooryot BPFRRES cor | Hiouty Bh AR oAt o0 L oBhE BHERHFT at o,

precipi tated cal gédn 25 Gaf bonad@arhydnated skl beoan dhoxd de @htbortdie:
I'i ke: can be mentioned- [0026] Wiile the hinder |ariaticularly

linmited, ofie2bf Horle ¥i mis<adfl components isenett eddefonvotrgosaechar
d | . _ql
es or suga,s eﬁ‘&&o&ﬁ asxflée%irg&a So?ﬁ SUGHASR, 4 o‘dﬁ‘esgﬁ %@C%9§§ll I’?&gé’cgrr?ecrﬁ,

sorbi mannitol and the ysacchari des suc extri
sodi um al gvhatke, deas agsenar; 1 uprare ging tgbiear abbperagas aunch tdhe ddke,

nat ural polynmers_such tragacanth, gelatin, plute nd the |ike,

col | ul ose HEPTURTAVES CUTH A YAy EOPGESe, Dot AGHRET Pl DR e Soh:
car boxypet Ayt cek | uh@sedi dindraoxy prepylicel, | ukoset considered here.

hydr oxyor opyl net hui cel l ul ose and tie |ike, synthetic polyners such as

pol yvi nyi pyP? ol i done,

While the detail is to be mentioned below in the Examples,

since the tablet of the present invention contains talc at a
predetermined ratio, and preferably an appropriate amount of a

20 plasticizer, good polymer dispersibility can be obtained
without using an alkali component. Moreover, since the tablet
is further superior in acid resistance, it is superior as an
enteric tablet. The tablet of the present invention free of an
alkali component suppresses dissolution of an active

25 1ngredient from the tablet near the neutral range (around pH
4.5), as a result of which, a superior effect as an enteric
tablet can be obtained in that the active ingredient dissolves
for the first time after reaching the intestine.
[0018]

30 The “active ingredient” in the present specification
means a compound having a pharmacological action.

The “active ingredient” in the present specification is
1-[2-(2,4-dimethylphenylsulfanyl)phenyl]piperazine or a salt
thereof, which is described in W02003/029232.

35 [0019]



pol yvi nyl al cohol, polyviny polyac,.iynetha is be nentio-en, acetate,
pol yet hyl ene glycol, ylic acid etc. and the Iike can 10027]

While the disintegrant is not particularly limted, one or nore kinds
of conponents selec¢ted f4-oammalcilymenydanbdxy et hyacel | wiwses z sodiam a

t h gl t t h, hyd i St tly.
or ogel at i aE308 CPRFENT 1o 5 SUELEE 67 fydr DRy BPopgTeet Iafdetn the
croscar el Egseptakcoamoryesaardrdd.ose sodddni, crospovi done and the

i ke can be nentioned. [0028] JOMile the lubricant is not
particul ar[§9¢Phi ted" those similar to those used for the

above-mentioned goterigcaatingdgyer. can he nentioned. Exanples
t her eof 1nclude one-or nore Kinds of conponents selected fiomtalc,

magnesi um stearayepheay ciwarstleghane l Ipdbkordahesi i parsieaiogically

aci d, hydr ilicon dioxide,. waxe hydr ogenat oi I, pol yet hyl en
gl ycol , so%fgg%?%?l?%?ianczlp%taec%qdlgcolcﬂnurﬁagFeé%yPrggﬁﬁ?ggﬁ’ antt. I Is'l"ykt&’ For
[ CO29] examgbe, shzealof Wil cor anlablseti ci scpaeferab) yngetod®loric

general ly dianeter 3 - 15 mm preferably 5 - 6 nmm o0[0030] (2) Tablet
with acti veCHngr Rt e ETbHT & Tithg "ddre Ccoat-8d Rt RUBRt 25t codtgFiRroric

substratge aciq etdhg, enterig oating substrate Lo;he usgd fos, coating

is as nmentioned. above. An enteric. coating substrate can he used 25
by di ssol viagtan epter iterpoluorsacand o alcddi nfanavi ganttd sodxehtc arid,

in the for eous, | X .or water dispersion. \Wiere necessary, a
plasticizeggﬁg@ a §%E5% 3%%5?‘?6¥¥ﬁ§rﬁ%FggCaa8%§’c%%f?ﬁ%l%ﬁ%%% sithig ¢
directly sptayj ngetchaieed. fqpowlercief, acpekynenldoditabhei@ndo-

si mul t aneous spraying a plasticizer may so_be perfornmed. [0031] The
armount  of FﬂLX%%ééﬁi%PQ%Eu NG Sisst'r & %BebélgﬁpFF%dbei%s t fgong

about 4;5 8:pEéEM aPr BiFabliv ahaut 41t 6sMBLaRBraBSe, and Ny @D Qfe
the enteric polynmer to be applied, based on the 35 surface area of
the core tapleirticularly preferable.

[0021]
1-[2-(2,4-Dimethylphenylsulfanyl)phenyl]piperazine can be
isolated and purified by a separation method known per se, for
20 example, recrystallization, distillation, chromatography and
the like.
[0022]
When 1-[2-(2,4~-dimethylphenylsulfanyl)phenyl]lpiperazine
is obtained in a free form, it can be converted to an
25 objective salt according to a method known per se or a method
analogous thereto. On the contrary, when it is obtained as a
salt, it can be converted to a free form or other objective
salt according to a method known per se or a method analogous
thereto.
30 [0023]
1-[2-(2,4-Dimethylphenylsulfanyl)phenyl]lpiperazine may be
a hydrate or a non-hydrate. Examples of the hydrate include
monohydrate, 1.5 hydrate, 2 hydrate and the like. Furthermore,
1-[2-(2,4-dimethylphenylsulfanyl)phenyl]lpiperazine can also be

35 present as a solvate with ethanol and the like.
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100Y)1 The coating apparatus may be a conventional | y- known
beans. For exanple, for spray coating, a pan coating apparatus, a

df | m coati ng apparatus, a fluidized bed coating apparatus, or 5 a
stirring flldi0dided bed coating apparatus may be used. As a spray
device to be att e | f.an_aj pray,, an
airless spray, a%ggf?ﬁ§§u§%%§§q§%%&%%gﬁf?ﬁg %éﬁ% é%ugggéeio?ng§e
type, far exasphe, iceattidugad ddaddilzed icoatiengoappatagus, pan
coat i ng apparat.us | ui dj zed bed coating 10 appar.atus,

centrifpgaﬁigo 8F§ %FB#%%Z%&PT&&P%R%H% & dﬁ&gﬁgﬁ§nﬁnd the like can
be nmentiened, [0083]core tabilde wf (yenprtiiienedi@nt 8r k62 €034 1 H%h an
substrate and a coating apparatus are cbnbined to performenteric
coating of SP5CAACaEP R vERY nyjtedtiEite donttdienipig Septe inupheton Ataerbe
conpl etion gt theyqcpat pg i on, ;dLyi Y, & vent i.o; hod.
heat treatﬁen?, poI? hbopg?ggf%%% %ﬂ%a%y%%%?fh%?l%%a}fgééggﬁ%gfﬁﬁ?ﬁéaent’
coati ng base ardiphentied rmyoibelqer idrded. the0341azaes tened essadys

an internedi.ate coating | ayer may b rovi ded, to block direct .
cont act beyﬁg%nat %Sé%g?%%x?%d?ﬁﬁﬁ%ﬁt éﬁ&agﬁ BREePHECROIY nErS e 6
i ntermeds ahe thabéNgxERYRENtTAYb GRS, SdifintRhubak Layer spr EXahPp) eshofe

the coating substance for an internmediate 25 coating |ayer include

pol ymer subSEYabesCR#th dssqbviupidaugtéanhpdr 6rYperbpyfeel balosed. In
hydr oxypr o L al | ‘hyi cel Lul ose ir ose,
g T S S By o done el vyl o Caor g #hd

met hyl pel | bhbsel ihydroxyet md metimedc élyl vbosenandnthéytiked bhenideds .

wi th sucro 80?5? [ purified sucrose (pulverized (powder sugar) or not
puIverized? etc.], starch sugars such as cornstarch and the Like ,

saccharides suchilaslé agioseciparey ardnstgparakeahatl{Praanid®) . for
erythtitol etc.% and the like as appropriate, and the |like. An
i nt er nedi af828Bati Ny T eIy AFFICeNal F¢leFteanfaph, sagcharides such

appropriatgs afcex&d Pi &M & 9markiiehlt Qhﬂc%hggliﬁgenétéféﬂaqééggl
dioxi.de etc.), an antistatic (titaniumdioxide, talc. etc.) ‘and a
bi nder (poPyevdydiehel g colamtc. coenestprohhi nhcareraddedl ase necessarye,

for tabletj ti,oned hel ow. . e, amount of .the internediate
coati ng Ia%%?c¥§%%éh%f[)%kﬁii%?%ﬁéﬁgrgpﬁgétSbOBFeﬁ}eﬁE%B?? T®i9%tht -
about 024 0cpaisdnbye weigitat gor efiarialhy dabettic0acd pREt 1 bye Wed ghte -

about 0,05 parts bv weight, per 1 part by weight of the active

i ngredi ent™ Bt S ng core tablet_ The coating can be perforned by a
conventionghgpet hod. For exanpleE it is is preferable to dilute these
conponents of the intelnediate coating layer with purified water etc,
(:brternedi at e |@yere ddat imigdsal dtsi ok apdtsprayrihel sol ttd,omras @ more

liquid. In S case, a binder such as_hydro ropvicell ul ose and the
like is pr]é%g#%lb y EPrayE e CFﬁ% R Oiﬁqﬁo?%ggp% St €T otIary

| ayer can heceloatedwiit hd heieniser,i glceatenNg1substental {O035]sorbitol,
The thus-produced enteric tablets can be evaluated for the enteric

per f or manc@ et oty , Hiorl s@mprely farepresaic S Wi afseted o, starch,
di ssol uti ogo@fuRmagtiMe i ngredientni N thae 18k, gum arabic, agar and

the like, natural polymers such as tragacanth, gelatin, gluten
and the like, cellulose derivatives such as methylcellulose,
30 ethylcellulose, sodium carboxymethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose and the
like, synthetic polymers such as polyvinylpyrrolidone,
polyvinyl alcohol, polyvinyl acetate, polyethylene glycol,
polyacrylic acid, polymethacrylic acid etc. and the like can

35 be mentioned.
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20 fluid in the disintegrating test defined in the Japanese

Phar macopoei a or a buffer at around pH 4.5, evaluation of the a=unt
of such acidic test solution penetrated into the tablet, and

measur enent[0027(he di sintegration time of the tablet in e neutral

buffer represented, he 2nd. fluid in the 22 disintegrati tes
defined in the J@ﬁéﬁés DBngr FrHE TP 150656] Par%lcufgﬁiycgﬂ‘f%%éofone
the activeoirngbedi @nhdkNot heoR i tablel:cof rrbhecpresent invention
is about I - 30 ny, greferably 5 - 20 ng, per tablet- s[00117]

The presentaFRPEHTFEBAY TS £kpl @ hre P GH Yped adetapll YEALEhe, f aP Fowk Ay
referring to4Examples, 1 Conpar at i ?E@ : ri I npl e,
whi ch are ngt togge %%nstrdgg'ég%ﬁﬁg? atP%g%% gg?ggsgggg%ﬁivgéﬁused

i n the Ref enbatetExanphesyoExanpdesselCorparat icresErampl oamdcalcium,
Experi ment al _Exanpl e, were onpat i bl e products aof _the.Japanese
Pharnacopogfgfciggﬁfﬁﬁ??i%%.l ’J%ﬁﬁﬁ?%& grﬁﬁgeE%Fgéfggx%?%i%%ts
2003. mentipRefi2, 4- Di met hyl phenyl sul f auvi ) phenyl | oi per sai ne
hydr obr om de used in the Exanpl es, Conparative Exanpl es and
Experinentéppﬁ§énples was appropriately produced according to the

met hod dgscri bedyhni & he, Exanpl £8,0f 02,00 aQ%%%éEaQ?Q iﬂﬁi%ége'tﬁéhe
addition, as nmethacrylic acid. copolyner (disoersion); Eo ragit

(regi steredimtade harkpo3804ded 5 omurng atowmeetebyiBueni entedost cdesing

AG) was us t it 1,300-55 is.a_|le dispersion of opol yner of
o+ dactyT 756 B a00t ST AR aF R FBOF T d EoRT et THEEn T g e
3099, and eontiai 08 pahysosiad esSRarRd Fodimumallayr ykgsukiahestddeate,
conposition. _ratio of the solid contents is methacrylic acid

copol ymer ?9%C%Pm/€??ﬁﬁ§Eﬁﬁtﬁﬂ%QQHﬂﬁé.Elﬁﬁgfvsé&PGﬁFPaﬁ?y?'s%Y@%%%Ed
(0.7 W% 551Eé@ﬂp&@@x{@@,38Jafés%p¥y@fo%nﬁfte§gb\%?'6 CpE? tl@gléﬁ@_sn%i%&,

1 (enteric film coating. solution.” 1: talc %] e conposition
i s shown i RoFapnebenzEnter iodioat istganylsdbserate an@de7hegligkesol id
cont ent cnggggéation: 15 % was prepared_ For preparation,
titaniumdioxide, red ferric oxide and yellow ferric oxide, which are

poor |y dispersiblles sere sUbjlectedd aadledi sSpepserceapadl ecofto

appl ying a strong. shear 25 (rotation ;peed of about 10000 rpn), and
the rest of®thHe? %ﬁﬁéﬁﬁﬂﬁ%?ﬁw%'%d%}é@be@rﬁéeéagﬁVrPeF fapBut 300 -

500 rdny, fopposeparate preparation. Finally, they were mxed to give a
coating solution (sane in the follow ng Exanples). During coating,
t he coati ng2sof@ploh wash sprtayed iwigdedseintrcng tRANS0g stpre exca{aboutth

component ST 048] S TTE S ciksos! tion of enteric coating
substrate 1> nethiaergiti«eriacicbaadpel yueistidi-epebsben)hd8d 6fofbcoating is
as mentioned above. An enteric coating substrate can be used
25 by dissolving an enteric polymer and talc in an organic
solvent or in the form of aqueous latex or water dispersion.
Where necessary, a plasticizer may also be used. Furthermore,
a dry coating comprising directly spraying a mixed powder of a
polymer and talc and simultaneously spraying a plasticizer may
30 be performed.
[0031]
The amount of the enteric coating substrate to be applied
is set to about 4 - 8 mg/cm?, preferably about 4 — 6 mg/cm?, as
the amount of the enteric polymer to be applied, based on the

35 surface area of the core tablet.

il.



(solid conponent 5.601 ng) talcl.4 ma triethyl citrate0.56 ng
titani umdioxide0.7 ng red ferric oxide0.07 ng yellow ferric
oxi de0.07 ng purified. water34.5 ng Total (solid content)55.97
(8.401) ng[PO0Z0] Tal ¢ sediment was not confirmed in the

obt ai ned enterlﬁgcoatln substrate | an% good dIS rS|o lma%%
T sual Ty confr iBa CPBORS BRI GRibPon BT EERaaor Ay L bRe YA Eeans
(enteric firbm egoaplog soF Wl ZLodwle, 23 Weh roating agP€ratus, a
conposition is shown in Table 2. Enteri ¢ coatlng substrate 2 (3000 0

p

g, solid céﬁt}@n@%’%ﬁ&%n@%&#ﬁvsrm Vitlosidiwgsl peepapatiingoppparatus, or
preparatjon, stitanhynxdi oxi nsy gﬁi Joeartrl' 1 %éggga@ag ¥ellow fergic g o

oxi de, which are poorly dispersi ected to a di sperser
capabl e of spppVyiegiee ste dwrg a;:lmhe(d dioatsmh sppedabﬁsabouangmﬂf)()an air
rpm), andsthe rest of ihe onent; gﬁ sub ect ed to S iﬁrer b
(about 300-°508" rpit) “tor“Sepdrate ptep Fior! rﬁVnﬁPPy t hey“nera? ©¢

m xed to giuveda cuatidyy azqiplétl gor( saERple, t Bent ol oy Ngr ExaM L8 )coating
During coating, the coating solution was sprayed with stirring in a
stirrer (aBBHET300S5007T pif)2 116" ARKT ACoEgulFatiion 2aAdosedF kit i on

of the §P|bgp§9§PQ§enééntﬁ lifgﬁgﬁ? %huEQQQBBSbéaoeogélﬁﬁ %%#%?atus

coati ng strate 2> nethacrylic acid copol ymer (di spersion)
(solid conpbAehine 61 0kErepn tied alers imgretd.i et hyl citrate0.6 ng titani um

dioxide0.7?0593]

The aforementioned enteric coating substrate and a
coating apparatus are combined to perform enteric coating of

15 an active ingredient-containing core tablet. After completion
of the coating operation, drying by a conventional method,
heat treatment, polish operation, sugar coating, coating using
other coating base and the like may be performed.

[0034]

20 Where necessary, an intermediate coating layer may be
provided to block direct contact between the active ingredient
and an enteric polymer. Such an intermediate coating layer may
consist of plural layers.

Examples of the coating substance for an intermediate

25 coating layer include polymer substrates such as low-
substituted hydroxypropylcellulose, hydroxypropylcellulose,
hydroxypropylmethylcellulose (hypromellose, e.g., TC-5 etc.),
polyvinylpyrrolidone, polyvinyl alcohol, methylcellulose,
hydroxyethylmethylcellulose and the like blended with sucrose

30 [purified sucrose (pulverized (powder sugar) or not
pulverized) etc.], starch sugars such as cornstarch and the
like, saccharides such as lactose, honey and sugar alcohol (D-
mannitol, erythritol etc.) and the like as appropriate, and
the like. An intermediate coating layer may additionally

35 contain, as appropriate, an excipient (e.g., light blocking
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red ferric oxide yellow ferric oxide purified water Total (solid
content) [0043] 0.075 ng 0.075 ng 37.0 ng 60.0 (9,0) ngy Tal c
sedi nrent was not confirned in the obtained enteric coating substrate

2, and goodgdhspetrstoni wasdvositd | yt€onf i 4mresht{H044]c Prepamatirordiofxide,
enteric coat&ng substrateenteric film coating solution 3: talc 40

wt % LalcTREC corpisid ivMdeE dRGmYStRYTEBFeISYCERt ®FF ¢ codtihg

substrate 3n(888abe dad e 4k GRMLAL GORCENEERY LA g IR M 2Bn M8 SHe 1 0w,
prepared. For preparation, titaniumdioxide, red ferric oxide an

yel low ferric oxPde,angih cf &hsooriteraisipersi bpet inubjacteda da
di sper ser Sﬁgﬁgéﬁhgé rﬁegfé%éfﬂt%h%b%%o'&q o%hgé\%lggfagh‘g%l spead, af @bgyt

10000 rpm, € conponent ected to a stirrer
(about 500peaph) b owe sEpar aire ferrepdrationt Bi fal byrt tiheywateret m xgsbuto

Joat i 3, -t RGOBGREF TS BOIFHT wae onr BFEH R0t NESPRE rf AGITD SEST9 ror
(about 300i599ea Pt @@t reoageatign cand sedi imrtald earolhe he
solid conponents. [0045] 25 [Table 3] <Conposition of enteric
coating. sobsfeaned 3 metdraciitiieonadi deEbpel yerr (eHaspeissi 6i4) 26. 00 ng
(SOIid'uFOHPQPQPgbe(kénaifﬁﬁé:%h%sggc%%b%kg¥£scgkr@ﬁgoiﬁkéghediate
coating layer with purified water etc. (intermediate layer
coating solution) and spray the solution as a liquid. 1In this
case, a binder such as hydroxypropylcellulose and the like is
preferably sprayed therewith. Then, the intermediate coating
15 layer can be coated with the enteric coating substrate.
[0035]

The thus-produced enteric tablets can be evaluated for
the enteric performance thereof by, for example, the presence
or absence of dissolution of an active ingredient in the 1st

20 fluid in the disintegrating test defined in the Japanese
Pharmacopoeia or a buffer at around pH 4.5, evaluation of the
amount of such acidic test solution penetrated into the tablet,
and measurement of the disintegration time of the tablet in a
neutral buffer represented by the 2nd fluid in the

25 disintegrating test defined in the Japanese Pharmacopoeia.
[0036]

The content of the active ingredient in the enteric
tablet of the present invention is about 1 - 30 mg, preferably
5 - 20 mg, per tablet.

30 [0037]

The present invention is explained in more detail in
the following by referring to Examples, Comparative Example
and Experimental Example, which are not to be construed as
limitative. Various additives used in the Reference Examples,

35 Examples, Comparative Example and Experimental Example were
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titaniumdioxideng 0.73 red ferric oxide0.075 ng yellow ferric

oxi de0.075 ng purified water42 ma Total (solid content)65.9 (9.9) ng
[ 0046] Tal ¢ sedi nent was not conrirnmed in the obtained enteric
coati ng substpatéb3e pnddmm:tdﬁatl}id yra@fanrefse ¢hspersbbotity Wash
visually c 047] Pro ore tableti|

f d. ctio
di met hyl phggﬁkégﬁf oﬁn AT Gf:ﬁ?)e?u I er‘r\OFdrC FﬁC&BlFHE?eI%%égt er
abbrevi ated as mor[rpouzlm%ﬁmeﬂ@lqﬂ@iylgﬁhl@fanglwheﬁ £ ﬁﬁ@éﬁéilrﬂf@A

core tabl et containing conpound A was produce ovvs at a
conposi t i oRYFAAPPEOBRGMNF91 Thb ey Examples, TgopeagpeeV i Bxamphpoumad A

235.1 ;
§ri or oor%st glg %?E%eggﬁ]d‘l%@%{%ggj# a)ap%%%élgltgé &d F%Q%C UI dgg%z%ﬁ%i o
granul at i ohhel se’dhgérdeémﬂ&d rmnuﬂmfctﬂﬁae@lbys Bﬁ/\REX@Ofp?@%%E% iag%@zme
i xed, ti 2776.0 vdr ox ul os
D) was oor A9B8" ¢ o bR PR a Ea BGRGr S YT o BRERIOn) .
powder (4515d9agitwa§e<§i§ﬁ/@ebd hrrieh rBewer TNObk55( Pmaﬁuf@a@@f@&tw ed

by SHOWA KAGAXQ KI KAT CO, LTD) to give a 25 sieved wder. The
si eved powdBP{208530Sg)leHiAGostass e neE’é@FWlPés@(? DI g

sodi um st a t t
were pl z%egggﬁg%é{%ﬁﬁng& Jgra( ]é%e%l)?aﬂ\lfl%%s%%%{%‘ugk g?tl Er gggg g%%}(?ﬁngD
Kl KAl CO., aETle)ltandscpﬁ»@d:qrctegiwe:calqanit;edtpom% Thenma@xdt@m\sjer
was t abl et d i ar abl.eti chi 512832A|
: manuf act u eldys%r ???(L@J %ii Eliﬁ%éa%fnﬁ \Wﬁ%ﬁ(c ﬁﬂlﬁ’n LB S {58
tablet, 7 ﬂﬁtiot@fgtN@ ool exdrafdrets (3 heth@@é?llc acid copolymer (97
wt%) :polysorbate 80 (2.3 wt%):sodium lauryl sulfate (0.7 wt%).
15 Examples
[0038]

Preparation of enteric coating substrate 1 (enteric film

coating solution 1: talc 25 wt%)

The composition is shown in Table 1. Enteric coating
20 substrate 1 (671.8 g, solid content concentration: 15 wt%) was
prepared.

For preparation, titanium dioxide, red ferric oxide and
yellow ferric oxide, which are poorly dispersible, were
subjected to a disperser capable of applying a strong shear

25 (rotation speed of about 10000 rpm), and the rest of the
components was subjected to a stirrer (about 300 - 500 rpm)
for separate preparation. Finally, they were mixed to give a
coating solution (same in the following Examples). During
coating, the coating solution was sprayed with stirring in a

30 stirrer (about 300-500 rpm) to avoid coagulation and
sedimentation of the solid components.

[0039]
[Table 1]
<Composition of enteric coating substrate 1>

35 methacrylic acid copolymer (dispersion) 18.67 mg
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[ Tabl e 4] <Conposition of 5 ng core tablet containing conpound A>
conpound A6. 355 ng mannitol 110. 645 ng mcrocrystalline cellul ose42.5
mg hydr oxypropyl cellul cse4.5 ng 5sodi um starch glycolate4.5 ng
magnesi um stearatel.5 ng Total 150 ng [ 0049 d (Rmadhetriton.. 60f. #Q)ng
core tablet.) A core tablet containing compound A was produced
as follows at 52¢Gnposition ratio shown in Table 5, 1"?‘0%e
speci fic, conpeund:Ay{6db8rase content amended), mannitcl o(3@588 9,

wei ght anended%_and.nicrpcrystalIine cellul ose (7275 g) were placed
in a fluid bedtgFanufatd e dryer (FD-WSG 60, nanuf act uPed by
PONREX), .and p e - mxed. An aqueous solution. (36397_g) of
hydroxyp?opylcé??u %§g1€g%§%L%, charge increased) in pur?f%gdm ter
(38,89 E, chargelioertased) awasiessprayed to give a granul & éd powder.
The obt ai ned granu at(&d owder (63200 g) was sieved thro gh Power | c
M1l (P-75, neRGfattdr ed By" SHOWA KAGAKU KI KAl CO., ETD.Y*td §Pve a
si eved powder. Tdhel sieyvert pewdemt()62240 d), m crogryst@i kione mng

cel lul ose (3420 g), sodiumstarch glycolate (2052 g) and rmagnesi um
stearate (68448) were placed in a tunbler mxer (TM 400S,

manuf act yred by SHOMWA, I . ']3@%- i -
m xed pzl)%der. The m xe@%eyaﬁgogﬁ)g%géhgﬁ %én?\g?%p?/ ta I?%% ?énﬁg;@elalc
machi ne ( AQUAD836S8234 1l ;atrmnuf actdumeddbyli KbRUSIWbn Sk SAKUSHO. ETD. )

wi th a punch élBO ng per tablet, 7 num to give a core tablet (10
my), [00507°25 FFabl e 5] <Conposition of 10 my core tablet containing
conmpound Ar0o09npound Al2.71 ngy

Preparation of enteric coating substrate 2 (enteric film

15 coating sclution 2: talc 25 wt?®)

The composition is shown in Table 2. Enteric coating
substrate 2 (3000.0 g, solid content concentration: 15 wt$)
was prepared. For preparation, titanium dioxide, red ferric
oxide and yellow ferric oxide, which are poorly dispersible,

20 were subjected to a disperser capable of applying a strong
shear (rotation speed of about 10000 rpm), and the rest of the
components was subjected to a stirrer (about 300 - 500 rpm)
for separate preparation. Finally, they were mixed to give a
coating solution (same in the following Examples). During

25 coating, the coating solution was sprayed with stirring in a
stirrer (about 300-500 rpm) to avoid coagulation and
sedimentation of the solid components.

[0042]
[Table 2]
30 <Composition of enteric coating substrate 2>
methacrylic acid copolymer (dispersion) 20.0 mg

(solid component 6.0 mg)

talc 1.5 mg
triethyl citrate 0.6 mg
35 titanium dioxide 0.75 mg
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manni tol 104. 29 ng m crocrystaliine cellul ose22.5 ny

sohydr oxypropyl cel I ul ose4.5 ng sodi um starch gl ycol ate4,5 ny

magnesi um stearatel. 5 ng Total 150 ng [ 0051] (Production of 15 ngy core
t abl et) reA €ereitabkede contai ning conpouad A was qprooduegd as
follows at a. conposition ratio shown in Table. 6. To be
specific, conpdGnd®”A E7H4uC °%F 9% ont ent amended), manni tol07C3824 g,
wei ght amendedyuand;gicrodeystalline 5 cellul ose (555.0 @)7_\@(-:'51%
placed in a fluid bed granulation dryer (F 5? manufactured by

PCWRE. X. . ), andCpréhéaetdd agntsnitked. An aqueous sdilutl d?-C277& g) of
hydr oxvp owbggl]l ul ose (166.6 g) was sprayed to give a granal atad
powder. The obtai ned granul aten. powder (4505.3 g) was sieved

t hr nugh. Power Mélc(fedinerd; wenufcac taoned rby dSHOMhKAaAKLE M Kleriteric
CO., LTD,) to,give S| evedzgowde .. 'gl'ge,si eved powder (409510 g),

mi crocryst FPRha"@ef Fof ose- ] 4.a§1c£1)g,°° GrERESEaPehWgP yEhT At & {135.0
g) and magaeskumnstearate (45.059 g) were placed in a tunbler m xer
(I'M- 155, manufactured. by SHOMA KAGAKO =Ai CO., LTD..) and 15 m xed
to give a hPReéd) powder. The mi xed powder was tableted in a rotary

tapleting wggggstﬁ& Téﬁ?éﬁ%@ﬁ%‘\'gga f;%f aebuied bysl (WBH C ci1n

core tabl eCOélﬁng"géyollﬁ‘@DﬁQ]B_;ZO:a{l'EaMIOewﬂi]%)<Oprrpositi on of 15 nd core

t abl et contai ni ng_conpound A> canpound Al19.065 ng. mannitaol 97. 935 ny

nicrberystallineg%%I%%ﬁQﬁﬁﬁE%9§ ﬁ&ps%own in gagle 3. Enteric coating
substrate 3 (988.5 g, solid content concentration: 15 wt$%) was

prepared. For preparation, titanium dioxide, red ferric oxide
15 and yellow ferric oxide, which are poorly dispersible, were
subjected to a disperser capable of applying a strong shear
(rotation speed of about 10000 rpm), and the rest of the
components was subjected to a stirrer (about 500 rpm) for
separate preparation. Finally, they were mixed to give a
20 coating solution (same in the following Examples). During
coating, the coating solution was sprayed with stirring in a
stirrer (about 300-500 rpm) to avoid coagulation and
sedimentation of the solid components.
[0045]
25 [Table 3]
<Composition of enteric ccating substrate 3>
methacrylic acid copolymer (dispersion) 20.00 mg

(solid component 6.0 mg)

talc 2.4 mg
30 triethyl citrate 0.6 mg
titanium dioxide 0.75 mg
red ferric oxide 0.075 mg
yellow ferric oxide 0.075 mg
purified water 42 mg
35 Total (solid content) 65.9 (9.9) mg
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25hydr oxypropyl cel |l ul ase4.5 ng sodi um starch gl yool ate4,5 ng

magnesi um stearatel.5 ng. Total 150 ng [ 0053] 30 (Production of 20 ny
core tablet) A core tablet containing conpound A was produced as

foll ows at [@0denposition ratio shown in Table 7, To be specific,
compound A. (12370.g content anmendad.), mannitol (44380g, weight ,
amended) and ni cFGﬂ)gyE‘F e "8 Ed 1NgseTer2 758 §?ev\8]%%ablp% e PR R
fluid bed graruhat 50Bstdsyers ( RRIB(AB9 camanyf agt uhedy by, PONREX) i+
and xeheeted and m xed. An aqueous sol ution (36405 g) of

hydr oxypr opfiScELFURbsE 483fgrmechar ge i ncreased) in purified water

(38, incgeq@%%]was sprayed to give a granul ated powder. The obt ai ned
granul at ed powder (63200 g) was sieved through Power MII (P-73,

manuf act ur @dobycSHOMAC KAGAKSD HdKAIt X ,1<DA (Lo 4gi ve a sieved powder,
The sieved powder pcrocrvstalj.ine cel |l ul ose, (3420 sodi um
starch. gl yeoFaté=Pra"¥mg g IatE PSSR %) Cwer 8L BPER a
tumbl r m xehefdMiz€t 8, aFBFRK BOIdH ed Dy-caHOMAGFAGAKU KI KAl CO., LTD.)
and m xed to give a m xed powder. The m xed powder was |ableted in a
rotary tabl(8EPAYCHEERI AE LAVATBEB352Ret )nanuf act ured by KI KUSUI

SEJSAKUSSO 1. 0. . i - t i t
give a ?gre t abl ét Hf%% ?rag%&Bbéﬁé%ge%?%péégﬁpgz%?ogr%?%a)rr%f °
core tabl efododnvai at ng OQOumel ARE, 42 timnhoen9inb5Tébirg 4.

nlcroorVStalllneTgeﬂéuégggf.hg qgm@ound A (235.1 g, content amended),

mannitol (4094.0 g, weight amended) and microcrystalline
cellulose (555.0 g) were placed in a fluid bed granulation

15 dryer (FD-5S, manufactured by POWREX), preheated and mixed. An
aqueous solution (2776.0 g) of hydroxypropylcellulose (166.4
g) was sprayed to give a granulated powder. The obtained
granulated powder (4505.0 g) was sieved through Power Mill (P-
3, manufactured by SHOWA KAGAKU KIKAI CO., LTD.) to give a

20 sieved powder. The sieved powder (4095.0 g), microcrystalline
cellulose (225.0 g), sodium starch glycolate (135.2 g) and
magnesium stearate (45.065 g) were placed in a tumbler mixer
(TM-15S8, manufactured by SHOWA KAGAKU KIKAI CO., LTD.) and
mixed to give a mixed powder. The mixed powder was tableted in

25 a rotary tableting machine (AQUA0512SS2AI, manufactured by
KIKUSUI SEISAKUSHO LTD.) with a punch (150 mg per tablet, 7

mm¢) to give a core tablet (5 mg).

[0048]
[Table 4]

30 <Composition of 5 mg core tablet containing compound A>
compound A 6.355 mg
mannitol 110.645 mg
microcrystalline cellulose 22.5 mg
hydroxypropylcellulose 4.5 mg

35 sodium starch glycolate 4.5 mg
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hydi oxypr opyl oel | ul ose4,5 ng sodi um starch gi vem ate4,5 m nmagnesi um
~stearctel,5 ng Total O rag [0 k Exanpl eProduction of enteric tablet
(10 ng tablet) of conmpound A 10 ng core tablet (1000,0 g
contai ni ng conpegndsAumastpiaces tn a filmcoating machine.5 mg

(HC- 1A6030, manpufactured by Freund Corporation), and enteric
cmasubstrate 2TP§38,0 g) was sprayed to give an enteric t&@peﬁg(about
156, 9 tabl ephpsahout 4.0 rn/cn? coetinc. [0056] Exanple 2: Production
of entetab]ng tablet) c A 10 ng coretablet:. (1000.0gq.:
cont ai ni ng (EERPBERECA Yhs!E nacekchifebligtlt coating machi ne.

(HC. - 1A6030, manyf r F ﬁﬂﬂ Qr porat i ) nand.e ' oat i ng
substratg 2 (428%1ég§gmg§b§%$é§e 96581 %Og Ogﬁgeﬁigg?ag#géﬁf%%od%
158. 4 ng pépliiabbett aboutpdsBinirc4aclolZheeat ingYabha Exanpl e 3:

Producti on of enterjc tablet., conpound A core tabl et
(1000 L Lrarmi mEohE Re L H St R Bond L Hachr nEorE Bt | 2Esned)
manuf act ur genhi eynd (€059 PoF Atieainh teRhRMedG0ahingi substyat £1 2: £479. 0

was sprayed te give an enteric tablet about 160.1 ng per. tablet,
about 5 6 ﬁ@ﬁé .Oé%af7%b§.g{(Wﬁﬁﬂ placed in a fluid bed granulation

10 dryer (FD-WSG-60, manufactured by POWREX), and preheated and
mixed. An aqueous solution (36397 g) of hydroxypropylcellulose
(2483 g, charge increased) in purified water (38.89 L, charge
increased) was sprayed to give a granulated powder. The
obtained granulated powder (63200 g) was sieved through Power

15 Mill (P-7S, manufactured by SHOWA KAGAKU KIKAI CO., LTD.) to
give a sieved powder. The sieved powder (62240 g),
microcrystalline cellulose (3420 g), sodium starch glycolate
(2052 g) and magnesium stearate (684 g) were placed in a
tumbler mixer (TM-400S, manufactured by SHOWA KAGAKU KIKAI CO.,

20 LTD.) and mixed to give a mixed powder. The mixed powder was
tableted in a rotary tableting machine (AQUA0836SS2JII,
manufactured by KIKUSUI SEISAKUSHO LTD.) with a punch (150 mg
per tablet, 7 mm$) to give a core tablet (10 mg).

[0050]
25 [Table 5]

<Composition of 10 mg core tablet containing compound A>

compound A 12.71 mg
mannitol 104.29 mg
microcrystalline cellulose 22.5 mg
30 hydroxypropylcellulose 4.5 mg
sodium starch glycolate 4.5 mg
magnesium stearate 1.5 mg
Total 150 mg
[0051]

35 (Production of 15 mg core tablet)
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Exanpl e 4: Production of: enteric tablet,) conmpound A A5 ng core
tabl et (3000.2 g) containing compound A was placed in a filmcoatina
machi ne (DRC. -500, manufactured by POAREX), and enteric coating
substrate 2(1233a0c@ps Waso 120 sthayaedlhq gbmpoaﬂdemtmét Opﬁca;blceédd (aaéf)out
159.1 ng per_tablet, about 4.8 ng/cm c¢oating) 591 Exanpl e 5;oduco
enteric tagPéiWﬁst% T OB TACP5 A2 t105 ShgVRorR Tabi ®to-

(3000cont as. ni ncr&amP #¥ as cg&@%aﬁd hnafphmy coat & Ao IMC RS deq 9/
(nRc-rlnos manufactured by Q/\REX), nd enteric coating substrate

(12.3.0.0 GRnnasosprayed %0 V@h@@taﬁm@ﬁﬁédﬁ abhét m{ abotky 158 Sipey

t 25l ot (20°hb" CNRO- WEG i'g "oreCLaBI et L0300DESHE avi nE He HHoU

A. was dryer (FD-5$] Irmammﬁetctmg:ermcﬂy MEOWRERG-,530d Tarifeadtaur ethd yixed.
give an en ﬂr%‘ﬁ%ﬁe{‘ﬁf‘%&% 8351 By ool aB BT OBBbER L B Ry CHE
coati.rnflg) 1@Q§1apraﬁseﬁrﬁﬁ %J}re Br ggdetiigneaf @ﬁ&@fl C Trablegt A:2@4n0
tabl et) of 5 conpound r’rg%> core tablet (3301.4 g) containing

conpound Agma@ubat‘a@céopqwd% f(45%oceapi ngaﬁaéhﬁﬁ@d(mu@@@OWSr Mill (P-
manuf aCL}” d Dy, PNREN).q 38 Byl %h%ff&g iﬁ%ﬁ%l 0, n&s%l‘}gl 2N

havi ng a cof’rp05| tion rati o shown in “was sprayed
to sieved powder. The sieved powder (4095.0 g), mlcrocrystalllne

cellulose (224.9 g), sodium starch glycolate (135.0 g) and
magnesium stearate (45.059 g) were placed in a tumbler mixer
(TM-15S, manufactured by SHOWA KAGAKU KIKAI CO., LTD.) and

15 mixed to give a mixed powder. The mixed powder was tableted in
a rotary tableting machine (AQUA0512SS2AI, manufactured by
KIKUSUI SEISAKUSHO LTD.) with a punch (150 mg per tablet, 7
mm¢) to give a core tablet (15 mg).
[0052]

20 [Table 6]

<Composition of 15 mg core tablet containing compound A>

compound A 19.065 mg
mannitol 97.935 mg
microcrystalline cellulose 22.5 mg
25 hydroxypropylcellulose 4.5 mg
sodium starch glycolate 4.5 mg
magnesium stearate L8 WG
Total 150 mg
[0053]

30 (Production of 20 mg core tablet)
A core tablet containing compound A was produced as
follows at a composition ratio shown in Table 7.
To be specific, compound A (12370 g, content amended),
mannitol (44380 g, weight amended) and microcrystalline

35 cellulose (7275 g) were placed in a fluid bed granulation
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10 give an internediate | ayer coated tablet (about. 155.6 ng per
tablet). (0052] [Table 8] <Conpcaition of internediate |ayer
coating solution> |Ishypronell ose4.5 ng. macrogol 5000nrig talc0O,6 ng
purified wateeb4 (FD-wIotad, (soluthcoment)y6@OOREX) Q) ang (K O63dted and

Then, the obtained i nternedlat Iayer d tablet (3000.8 was
ol aced i n BFERm AT RS G MOJCORC.S8600 Fhndf dc¥tired iy ulose

and enteri qzqggtgngcﬁgp%é rﬁ&@re?asiéeaoqnop@)n\@a%dsaé@&@d £0. 9o Ve, aéharge
enteric tabl et (about 164.9 25 ny per tablet, about 4.8 ng/cn

coating). [DOB2ARSERperdiretitly Xk aifplE.veTlhe caend lpssisparnider and’he

di si nt egr agbgglgggp%g;{%ﬁ&%ﬁg& | Gbap §5swggt é%g?%d fl@]];gf{fﬁﬁpﬂ’&?er

1 - 7 were exam ned ntegratio test
Japanese PMaﬂma¢Bp@S;amammﬁacmpﬁﬂﬁzhy($HOW$|KR&AK§ KéKAIs©®u1|DMD(D-&N

hydrochl ori¢_acid cr :_ 4.5 acetjic acid huffer

per formed. PAPE1305 HFHES Gt UpeaReotEs HEttss el 2L usi ng a

di si nt egr aih @Rctestt S0l Lhd bel](xpﬂésﬁa 8(3@*2@8 qur ls@d_a;tgmdsbgfa@r@ly@élate
t he d|S|nte ration ti ne was neasured Utaels an

eval uati on (rBPRod) ofN¢ Hea ges i vm tﬁicgaetmt@ 4684t gﬁu @eﬂfabpéa%i When the
val ue is, ”%mﬂ%ﬁ Lhap, 1094, &@@stwéﬁfé&Jfﬁ 1%} %m Vﬁx&Afgco.,
t ce of su f|C|ent aci

etc. Thus, I'S one | ndex resen
resi st anceLTwhé Anddmijpee@kleo vgsusreS a:aim@ldapeddstan Tie rotddwaeler was

formila. Acld odebake (Mo {LaPl el et athete! $abuhBbsess2orr,
manufactured by KIKUSUI SEISAKUSHO LTD.) with a punch (150 mg

per tablet, 7 mm¢) to give a core tablet (20 mg).

15 [0054]
[Table 7]
<Composition of 20 mg core tablet containing compound A>
compound A 25.42 mg
mannitol 91.58 mg
20 microcrystalline cellulose 22.5 mg
hydroxypropylcellulose 4.5 mg
sodium starch glycolate 4.5 mg
magnesium stearate 1.5 mg
Total 150 mg
25 [0055]

Example 1: Production of enteric tablet (10 mg tablet) of
compound A
A 10 mg core tablet (1000.0 g) containing compound A was

placed in a film coating machine (HC-LABO30, manufactured by
30 Freund Corporation), and enteric coating substrate 2 (350.0 g)

was sprayed to give an enteric tablet (about 156.9 mg per

tablet, about 4.0 mg/cm? coating) .

[0056]

Example 2: Production of enteric tablet (10 mg tablet) of

35 compound A

20



before test /tabl etweight before test x The Acid Upteke and
the disintegration tinme of the enteric tablets obtadned in Exanpl es7
are shown. in Tables 10 9 - 12, [(1065] [Table 9] zs Results in acid
resi stance test Ai dyand dosént&grat i 0 Xlest dhufcberpfnsagd) conpausd A was

??gi:phOSpgggb%diwnhgdfi ﬁhéggtiéﬁi%%c'inE%%%CJ%%ESBth%ggﬁ%gctgrgd by
Freund Corporation), and enteric coating substrate 2 (428.1 g)
was sprayed to give an enteric tablet (about 158.4 mg per

5 tablet, about 4.8 mg/cm? coating).
[0057]
Example 3: Production of enteric tablet (10 mg tablet) of
compound A
A 10 mg core tablet (1000.0 g) containing compound A was
10 placed in a film coating machine (HC-LABO30, manufactured by
Freund Corporation), and enteric coating substrate 2 (479.0 g)
was sprayed to give an enteric tablet (about 160.1 mg per
tablet, about 5.6 mg/cm® coating).
[0058]
15 Example 4: Production of enteric tablet (5 mg tablet) of
compound A
A 5 mg core tablet (3000.2 g) containing compound A was
placed in a film coating machine (DRC-500, manufactured by
POWREX), and enteric coating substrate 2 (1233.0 g) was
20 sprayed to give an enteric tablet (about 159.1 mg per tablet,
about 4.8 mg/cm2 coating).
[0059]
Example 5: Production of enteric tablet (15 mg tablet) of
compound A
25 A 15 mg core tablet (3000.0 g) containing compound A was
placed in a film coating machine (DRC-500, manufactured by
POWREX), and enteric coating substrate 2 (1230.0 g) was
sprayed to give an enteric tablet (about 158.5 mg per tablet,
about 4.8 mg/cm2 coating).
30 [0060]
Example 6: Production of enteric tablet (20 mg tablet) of
compound A
A 20 mg core tablet (3000.1 g) containing compound A was
placed in a film coating machine (DRC-500, manufactured by

35 POWREX), and enteric coating substrate 2 (1312.5 g) was
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disintegration timemn) 5.3 4.4 3,8 [ OCEf | [ Tabl e 1] Results in
acid resistance test. solution (pH4.5 acetic at buffer) and
disintegration test solution. (pH6.8 phosphoric acid. buffer)-E
[0067] [ Tableky28 Resglits am ettiakriredistiantcdabest 36buliom ©Or té&blet,

hydr ochl ori ¢c aci and., dj .ai.ntegration test. solutionphosphoric
aZid buffe%%ou% 228 mg/cmé coatlngq. P P
[0061]

Example 7: Production of enteric tablet (20 mg tablet) of
5 compound A
A 20 mg core tablet (3301.4 g) containing compound A was
placed in a film coating machine (DRC-500, manufactured by
POWREX), and an intermediate layer coating solution having a
composition ratio shown in Table 8 (1630.0 g) was sprayed to
10 give an intermediate layer coated tablet (about 155.6 mg per
tablet).
[0062]
[Table 8]

<Composition of intermediate layer coating solution>

15 hypromellose 4.5 mg
macrogol 6000 0.9 mg
talc 0.6 mg
purified water 54 mg
Total (solid content) 60.0 (6.0) mg

20 [0063]

Then, the obtained intermediate layer coated tablet
(3000.8 g) was placed in a film coating machine (DRC-500,
manufactured by POWREX), and enteric coating substrate 2
(1200.0 g) was sprayed to give an enteric tablet (about 164.9
25 mg per tablet, about 4.8 mg/cm? coating).
[0064]
Experimental Example
The acid resistance and disintegration property of the
enteric tablets obtained in Examples 1 - 7 were examined by
30 the disintegration test method of the Japanese Pharmacopoeia.
Using an acid resistance test solution (0.1N hydrochloric acid
or pH 4.5 acetic acid buffer), the test was performed for 120
min, and Acid Uptake was measured. Then, using a
disintegration test solution (pH 6.8 phosphoric acid buffer),

35 the disintegration time was measured. The Acid Uptake is an
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[ 0068]

btu::(n= 6)

[ Tabl e 12] Results in acid resistance test solutionl.5 acetic
acid 5Sbuffer)and disintegration test solution.8 phosphoric acid

Ex. Ex 6 Ex. 'take(% disintegration Lime(mn) 9.2 7.3

5.6 10.5 5e€a)up0069| mConparat itte BExdmplresistance of enteric tablets.

10

15

20

25 Results in acid resistance test solution

When the value is not more than 10%, the tablet is free of

remarkable swelling etc. Thus, it is one index to judge the

presence of sufficient acid resistance. The Acid Uptake was
calculated from the following formula.

Acid Uptake (%)=(tablet weight after test - tablet weight
before test)/tablet weight before test x 100

The Acid Uptake and the disintegration time of the
enteric tablets obtained in Examples 1 - 7 are shown in Tables
9 = 12
[0065]
[Table 9]
Results in acid resistance test solution (0.1N hydrochloric

acid) and disintegration test solution (pH 6.8 phosphoric acid

buffer) (n=3)

item Ex. 1 Ex. 2 Ex. 3
Acid Uptake (%) 5.4 6.4 7.9

disintegration time (min) 5.3 4.4 3.8

[(0066]
[Table 10]

Results in acid resistance test solution (pH 4.5 acetic acid

buffer) and disintegration test solution (pH 6.8 phosphoric
acid buffer) (n=3)

item Ex. 1 Ex. 2 Ex. 3
Acid Uptake (%) 7.2 9.1 10.7
disintegration time (min) 8.7 6.0 5.3

[0067]
[Table 11]

(0.1N hydrochloric

acid) and disintegration test solution (pH 6.8 phosphoric acid
buffer) (n=6)

item Ex. 4 Ex. 5 Ex. 6 Ex. 7
Acid Uptake (%) 5.1 4.2 4.
disintegration time (min) 7.1 11.5 7.4
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Prebaron of enteric coating substrate(enter coatinb solution 4; talc
50 wt% The conposition is shown in Tahl i An entericcoating trate
4 (641.0 q, solid content. concent flan: 25 w9% was Prepared.
2.5[0070] [Table 13] <Compos4tion of enteric coating substrate 4>

nmet hat er vi i[6 g@ d copol yner (dispersion)18.67 rug (solid conponent
5.601 nm) LCB. ng triethyl citrate0.56 mtitani umdi oxide' 0.9 ng red
ferric oxi de@b04 1) yel low ferric oxide0.07 ng purified waterl7 ng
total (solid content)40.07 (10.001) ng It was visuaifirnmed thaf he
obt ai ned eRE&FT S CHatdTe SIS aNEea thasi AOLAF €0 SpfdrsivmCHne acid
sedi ment; wWas £ FEPAr £abl & s it 18 taRkherke+Coat LPgos UlSH et @S Ho A4 ¢
with the talc anount (anbunt” of talc relative to pol yner “conponents)
of 25 wt % acedimwehfenf trt@ was not confirmed but good di spersion was
w tsﬁalzli)ywtc%?@éﬂ med. Tn addition, in {he enjeric, coali ng subgtrate 3 7

Acid Uptake (%) 8.2 7.3 5.6 6.0
disintegration time (min) 8.4 8.3 10.5 8.1
[0069]

Comparative Example

10 Preparation of enteric coating substrate 4 (enteric film

coating solution 4: talc 50 wt$%)

The composition is shown in Table 13. An enteric coating
substrate 4 (641.0 g, solid content concentration: 25 wt$%) was
prepared.

15 [0070]
[Table 13]
<Composition of enteric coating substrate 4>
methacrylic acid copolymer (dispersion) 18.67 mg

(solid component 5.601 mg)

20 talc 2.8 mg
triethyl citrate 0.56 mg
titanium dioxide: 0.9 mg
red ferric oxide 0.07 mg
yellow ferric oxide 0.07 mg

25 purified water 17 mg
total (solid content) 40.07 (10.001) mg

[0071]

It was visually confirmed that the obtained enteric
30 coating substrate 4 was insufficient in talc dispersion, and
sediment was remarkable.

In the enteric coating substrates 1 and 2 with the talc
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., practical dispersibility was confirnmed, Therefore, jt was
confirmed that a decreased talc anount affords good talc

di spersihil.ity and enhanced producibility, [0072] core

t abl et partanduwsdl f(agbunlieoéntet ccréabt ets tepredsenrtredohyohbats) of 25

above- nenti gned Ex |l es i.s, useful as a "rapidl i sintegratin ,

t andet " . Tﬁg”?aﬁf lggﬁispﬁtgaiStV%% ?%BI%?%%ﬁE§¥bg 'ﬁﬁpgoaﬂéﬂgrSlon
Speci . fic fwrsmifilsakiloRs caneiexpiai ned ddyithenf ol howhadeBye WayOocbating
Ref erence Exanples. [0073] 15 Reference Exanple 1: Production of
rapidly d' S4vS%gr&, Pngitabfetv s ngriabler) GErcarpodndta was

core ! ablelodanlakal NOTRORPAUIL A WA PIOANGeHAShOL! B¥Bedle ey ralc

conposition ratio shown in Table 14. To be specific, conpoun
g, content cavended) fmudai godbd 6781y, divpeyhtidiendednaneénhanced

m croorystalli . Lul ose (7275 g) were placed in a fluid bed
granulatio%rgp§§%%§hbg%SG-6o, manuf act ured by POAREX), preheated and
m xed. An d@weays solution (36410 g) of hydroxypropyl (:, luicse (2483
a., charged. in igcreased anpunt) in distilled water (38.00 L, 25

charged in incred8&d anbuntyLaasPapr ayetfitfo i Fo<cacgianiiFatedlpbader .

The obt ajned gea ed. pemde : i t hro
M1 (P73 hanaf S grﬁgsémb&%%@ﬁﬁ&fﬁm@a%%sﬁ% i g?éggiw%’é 3

si eved powdé¢eprighy gievetepowdeng (62246t g) , Thiect nepystal dimntegrating
cel | ul ose. 0 di starch, 20 gl ycal. at 2052 and

nmagnesi um éctgggsgt eﬁ%g8§89 irl%\nllgrctég‘ar Soed S%ﬁxé%%ﬁr%?gé . &%}ni T 200S,
manuf act ur ectplbynSHOM KAGAKL Kb d T Jwaand AriReed rbacgi ¥eampmexed
powder . Thg §5§id powder was tableted in a 2ry t;C nmachine

(: AQCJAGCS3 8 1 manufactured by EI KUSU SEI SAKUSHO LTD,' with 35 a

punch (150rBgeRehctalkshpld TG M & fi%b%dﬁ%blﬁgin@eg\lcgngﬂg
[ Tabl e 14] <§ggE05|t|on of core tablet con aindng Conpound A>

conpound A&2 ny° Magint &l 4110. B4 5-gmpound A

A core tablet containing compound A was produced as
follows at a composition ratio shown in Table 14.
To be specific, compound A (3076 g, content amended),

20 mannitol (53670 g, weight amended) and microcrystalline
cellulose (7275 g) were placed in a fluid bed granulation
dryer (FD-WSG-60, manufactured by POWREX), preheated and mixed.
An aqueous solution (36410 g) of hydroxypropylcellulose (2483
g, charged in increased amount) in distilled water (38.89 I,

25 charged in increased amount) was sprayed to give a granulated
powder. The obtained granulated powder (63200 g) was sieved
through Power Mill (P-7S, manufactured by SHOWA KAGAKU KIKAI
CO., LTD.) to give a sieved powder. The sieved powder (62240
g), microcrystalline cellulose (3420 g), sodium starch

30 glycolate (2052 g) and magnesium stearate (684 g) were placed
in a tumbler mixer (TM~400S, manufactured by SHOWA KAGAKU
KIKAI CO., LTD.) and mixed to give a mixed powder. The mixed
powder was tableted in a rotary tableting machine
(AQUAOB36SS2JII, manufactured by KIKUSUI SEISAKUSHO LTD.) with

35 a punch (150 mg per tablet, 7 mm$) to give a core tablet.
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m crocrystalline cellulose22.5 ng hyroxypropylicellulose4.5 ng sodi um
starch. glycolafe4,5 ng magnesi urustearatel.5 ng Total.150 ng. [0075]
The obtai ned core tablets (6150 g) were placed in a filmcoating.
machi ne (DR@QIZOODB manuf act ured by POANREX), and a coating sol ution
(30497 ) %o%?a tion ratio shown in Table 15 was sprayedgi ve
rapictly i | SI n egratitablets (about 156.1 ng per tablet), [0076]
<Conposi ti exoaboetat bngosotatd bireb wpraraldiesegmaemnpgahd6Q00 titani um
dioxide red ferric oxide yellow ferric oxide purlfled wat er_t ot al
(solid. contenfP™8°5 He 1 mo 0,5 mg 0,033 ny 0, 067 iou 54,9 I§db1

(6.1) mas [00 mannitol 110.645 mg
microcrystalline cellulose 22.5 mg
hydroxypropylcellulose 4.5 mg
sodium starch glycolate 4.5 mg
magnesium stearate 1.5 mg

10 Total 150 mg
[0075]

The obtained core tablets (61500 g) were placed in a film
coating machine (DRC-1200DS, manufactured by POWREX), and a
coating solution (30497 g) at a composition ratio shown in
15 Table 15 was sprayed to give rapidly disintegrating tablets
(about 156.1 mg per tablet).

[0076]
[Table 15]
<Composition of coating solution>
20 hypromellose 4.5 mg
macrogol 6000 1 mg
titanium dioxide 0.5 mg
red ferric oxide l 0.033 mg
yellow ferric oxide 0.067 mg
25 purified water 54.9 mg
total (solid content) 61 (6.1) mg
[0077]

Reference Example 2: Production of rapidly disintegrating
tablet (10 mg tablet) of compound A
30 A core tablet containing compound A was produced as
follows at a composition ratio shown in Table 16.
To be specific, compound A (6152 g, content amended),
mannitol (50590 g, weight amended) and microcrystalline
cellulose (7275 g) were placed in a fluid bed granulation

35 dryer (FD-WSG-60, manufactured by POWREX), preheated and mixed.

26



Ref erence Exanple 2: Production of2 disin. ,n tablet (10 ng tablet)

of conpound A A core tablet containing conpound A. was prduced
as follows at a conposition ratio shown. in Table 16. To be

speci fc, C@Wp@QHdOAS(6Q5thQnCOﬁ64ﬁﬂ gMﬂ&ﬁdédh&oxyprb@@lc&llﬁDS@@ 92483
wei ght anmende and mcroct dne cellulose (7275 .9) were a

o 511 ur o el PaPAREN A6 CHCY SRS VR TED ARG LSt L1 haNar St Grea Byl
POARER) , prcahegteadlandna'w@ﬂed Aagueckss selratiean 636409 gogﬁénulated
hydr oxypr opyl eel | ul ose (2483 charaed in increased anount)

distilled warerT(3slEd Qe deal GE@T At Rer BAYEAT ahbEdit Y %é”as'iar%‘tﬁd
to give a %@eugﬁt 9gw99wﬁ§n I\/I(T@ﬁéjbtn?érﬂ&%c&h%ﬁl %5,6%0@@%@&@%9&@

was sieved raug Lower P-75, manufactured by
KI KAl (30, CO1,41ER)) tb0ggveeaassueaﬁeeaimﬂmr THee s$ eves] powderr (6240

m crberystallin I ose |umstar h gl ycol ate
(2052 g) af é %ﬁﬁﬁ%glr EJC ear atée%ééiqf%) g) re ﬁl’aégg Eg %g?ﬁ%l er
m xer (TN¢@Q9591HEQUK2052r@ﬂ‘hydSﬁ&@N&d@%@A&He&r&kBA(6§ﬁ)g) welelpliced
and m xed to gl ve a_m xed powder. The m xed was tablated In a

rotary tabier ng et A ng ¥ 2r U@@B%q%ls?‘ﬂnffaﬁéﬁﬁﬁgcpﬁr edChy KPRUS

SEI SAKUSIHOKE *@r) ci 1 hL’@DT}m&rﬂi (D TG P&fi all 6l xed BBLALP. 9iM& 3nixed
core tablet, [0078] 15 [Table 161 <Canpositinn of core tablet

cont ai ni ngP@E#ﬁQUNdSABabbmnm A naEimyoltedd e29nggmaichioer yst al | i ne
cel | ul ose2 y 4 o] h .

gl ycol at e4%§5UK88§8§%%é%’m% rﬁél'raacteceuft%lo% tKEaglggé gwg%g@%(]s LID.) with
The obt ai nedpﬁﬁt‘ﬁ t(abbeft@ $6d 30 1t , d;’\ggx)aﬁ@dghﬁeaaftcbﬁé C@a%lé‘tg

machi ne (DR?;%EODS manuf act ur ed by P and a coating solution
(32077 Q) 0 onposition ratio shown in Table 15 was sprayed to

give rapidiiy-disi ntegrating tablets (about 156,1 ng per tablet).

<Composition of core tablet containing compound A>

compound A 12.71 mg
mannitol 104.29 mg
microcrystalline cellulose 22.5 mg

20 hydroxypropylcellulose 4.5 mg
sodium starch glycolate 4.5 mg
magnesium stearate 1.5 mg
Total 150 mg

[0079]
25 The obtained core tablets (61500 g) were placed in a film

coating machine (DRC-1200DS, manufactured by POWREX), and a
coating solution (32077 g) at a composition ratio shown in
Table 15 was sprayed to give rapidly disintegrating tablets
(about 156.1 mg per tablet).
30 [0080]

Reference Example 3: Production of rapidly disintegrating
tablet (20 mg tablet) of compound A

A core tablet containing compound A was produced as
follows at a composition ratio shown in Table 17.

35 To be specific, compound A (12310 g, content amended),

27



ui [0080] Peference Exanple 3: Production of rapidly disintegrating
tablet (20 ng tablet) of conmpound. A A core tablet containing
conpound A was prodaced as follows at a conposition ratio shown in
Table 17, Tenbetspect$4€) conpoigit Anch2eH0 gndcmmteotrmmemjhd)

manni t bl (44440, ¢ mended) .and m.cr oc e cel Iose

(7975 o) wereiBrasedtia S T i e Brshirat: onluny kel (ErF v

manuf act ur adyby PEWREXE-6Qf &h@ﬁh%iﬂﬂﬁbdﬂb@@ommqu%ﬁt&e&&'éﬁlé}m mixed.
(36479 g) of hydr cxyprq\gyl celiul ose (2483 , charged in increased

amount) i nP8i 8PPPed. Setletot 38T AL 9) @l#abgéaowprﬁewe%@ebﬂam@ﬁ;nfz)483
was spr ayegot ehgkgf@dangrmé?és% PR - mTB%se?IL%ae@aQéﬁ%@t 5 Ty

powder (63200 g) was sieved through Power M | 8, manuf acture
SHOWA KAGAKhJaquK@Tlmncm’agd tatmcnhnté arasl epedyppvvder giThea sglea/radLated

powder . (62248 ls raocr st al | | I | ul odi um
starch glycolate’ ( a&ﬁl nﬁéﬁeg s?%‘% %ﬁe %g%é)lo w@?se S3eAESY
in a tunbl ehrntglerl?éﬂ'é&ébﬁ)ﬂﬁ mwa@fammedcbursm KAGAKWKAG A CCKA T

LTD.) and m xed to give a nixed powder. The nixed powder was tabl eted
in a rotar§°t abkeli hgt‘?ra%h‘fenea (SA@’?,Q @93’6185231The nﬁﬁ?%tﬁ?ﬁ’@&rbymzmo

KI'KUSUI ; SEL SAKHISM, L TR 95 M {4 &aunah 6138458 ger E@Qi@ﬁ1s€éﬁ@§4) to

give a core t abl et [0081] [Table 17] Conposition of. core tablet
cont ai ni nggépapbaiel M@mmmmmﬂgmtﬁamteol @8.45@ xgere placed

mcrocrystallin se22 ydr ox vicel %ﬁﬁ?
sodi um sta?!&h g\?ycojf %Jr&)?er _(Emi%org%él am - s gra glﬂj Al'gkt(%?pfgb ngy
[ 0082] Thekoktai ded, cCorme. )tadﬂd?trr&x(eﬁilf_lz@Ogg)fe\Aarﬁlﬁédedwd@ra fiHeMmixed

coating machi ne (DBO-1200D5, mnanufactured by POVNE and a L:.0
coating soPOffoh (32250 Hted & Compssidi Gﬁ%rlﬁFFB‘g)%%%l?%

15 (AQUAQ8365SS2JII, manufactured by KIKUSUI SEISAKUSHO LTD.) with

a punch (150 mg per tablet, 7 mm¢) to give a core tablet.
[0081]
[Table 17]

<Composition of core tablet containing compound A>

20 compound A 25.42 mg
mannitol 91.58 mg
microcrystalline cellulose 22.5 mg
hydroxypropylcellulose 4.5 mg
sodium starch glycolate 4.5 mg

25 magnesium stearate 1.5 mg
Total 150 mg

[0082]

The obtained core tablets (61500 g) were placed in a film
coating machine (DRC-1200DS, manufactured by POWREX), and a
30 coating solution (32234 g) at a composition ratio shown in
Table 15 was sprayed to give rapidly disintegrating tablets
(about 156.1 mg per tablet).
Industrial Applicability
[0083]

35 Using the enteric tablet of the present invention,
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Tabl e 15 was sprayed to give rapidly disintegrating tablets (about.
156.1 rag per tabletindltrial Applicability Using the anteric tabl et

of the present invention, infiltration of the gastric juice intb a

t abl et canlibéipEssentedobytienFaiad cacdivd ceedinspanceabliet hean apt et |
which in t e i : let an er rapi d .
di si ntegr a# ?g‘nféggtgéfﬁﬁ e%nc%e (%1‘84(% %(;bl%ltrtee%tqistﬁ%plé:%dogi g%%l %%ﬁli)iognt bﬁm‘élcf}hem
active. ingredi ehppAssses eseldtidrhebitbaveibabil ahy pérmhes acipve

i ngredi ent ji,s.inproved, [0084 . Wil e.sone of the enpodipents

of the preSeRt FRYEATTSh Rfe]l BT g i e&ni%ﬁsﬁértl%i #0¢ nd%%og‘gw of
it is, howeveractcvpossitie draf. t hase ebserd] nany skdddaiimding @ ot @he
make various nodifications and changes to the particul ar enbodi nents
shown. wi t R6GEVSUbREEPEI Y v HelgEravieg-f rom t he teachi ng and

advant ages ghghhe present invention, Such nodifications and changes

are enconpassed in the spirit and scope of the present invention as

is set. forth inithe appendédtobaemsod{@085] of the piddentapplvienat ban

is based on_a patent, appl.ication ,-2010-.105666 filed .in Japan, the
contents o a‘\/’\%?%%%ﬂf%%&b?go?ﬂt %%P#JT{L fal Itll’ﬁe?}é?%‘?' A diSis Etgudl
An entefp cpbabliele CIMRhssBIoF) 0B GRS tsAbhet 1 oM i SNGo make various
di net hyl pheng! sul fanyl ) phenyl ] pi peresine or a salt thereof, and 2) an

enteric coBPiht FHVENScERPr FRRAGE ) LD idcoParbi 8L ki hdBsigenae phown
conmponent s, sgl&ct ed h I Ld..copol :

pht hal at e, Whypr onel | osgzgwg%gtﬂg e@%%%:%lglgﬁ gtrg@e?{?ﬁl%és%éhalc t%in é&”ﬁhbgﬁtaages
oht hal at e aAdtipplpndssylt aceeateopht Rakht Bodafidcdd)icnal entnchamgs gt reof
40% or | es sai d paolynmer conponent(s), and_.c), substanti al | 0

A kalt congRiema &L RRE SEPAN R RhopB P btes R apyénlfon as
wher ei n11 heepoty®r icorrpenepbehSed dmetiracrylic acid copol yner

conpri sed f& nmet hacrylip acid, and 2) one or nore kinds of nononers

sel ected fr o Pt hyl acrylate, ethyl acrylate and nethyl. _

met hacryl ate. 20m{&l aim BlaThe, ani esiscdabl et ofcslai M2 : whersing, |

the methacrylic acid copolyner i1s
2010-105666 filed in Japan, the contents of which are

incorporated in full herein.
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7) a copolymer of nethacrylic acid and ethyl acrylate, 2) a

copol ymer of nethacrylic acid and nethyl nethacrylate, or 3) a

copol yner of netharrylic acid, nethyl. acrylate and nethyl

nmet hacrylate. [Claim4] The enteric t@baetsof claim11l, wherein the
content of the talc is 10 to 25 wt % of the pol yner conmponent _ ' Jr
[Claim5] The enteric tablet of claim |, wherein the enteric coating
| ayer furt meﬂammnmiAIeSerat@hastﬂaﬂfm corllnp[r@bldhtjl 6] The enteric tﬁbl et
of claim wherein the wei ght of 35 the pal yner conponent to the
surface ar i% 8f CPhe torett a%#‘%ﬁrllssmtg tlo [& gk ém 2.

5 dimethylphenylsulfanyl)phenyl]piperazine or a salt thereof,
and
2) an enteric coating layer comprising a) one or more kinds of
polymer components selected from a methacrylic acid
copolymer, hypromellose phthalate, hypromellose acetate
10 succinate, cellulose acetate phthalate and polyvinyl
acetate phthalate, and b) talc in a weight of 40% or less
of said polymer component(s), and c) substantially no

alkali component.

15 [Claim 2] The enteric tablet of claim 1, wherein the polymer
component is a methacrylic acid copolymer comprised of
1) methacrylic acid, and
2) one or more kinds of monomers selected from methyl acrylate,
ethyl acrylate and methyl methacrylate.

20
[Claim 3] The enteric tablet of claim 2, wherein the

methacrylic acid copolymer is

1) a copolymer of methacrylic acid and ethyl acrylate,

2) a copolymer of methacrylic acid and methyl methacrylate, or
25 3) a copolymer of methacrylic acid, methyl acrylate and methyl

methacrylate.

[Claim 4] The enteric tablet of claim 1, wherein the content
of the talc is 10 to 25 wt% of the polymer component.

30
[Claim 5] The enteric tablet of claim 1, wherein the enteric

coating layer further comprises a plasticizer.

[Claim 6] The enteric tablet of claim 1, wherein the weight of
35 the polymer component to the surface area of the core tablet

is 4 to 6 mg/cm?.
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