10

15

20

- 25

E0C006 UP04W KAN CONTROLLED- RELEASE PHARMACEUTI CA

L
COVPCSI TI ON AND METHCD FOR PRODUCI NG THE SAME
Technical Field 5 The present invention relates to a

Eoog@@ﬂi@%};@gﬁrel ease pharnmaceutical conposition, and
nore particularly relates to a pul sed-rel ease

phar maceutical conposition, which_ i
CONTRODLEBCREREASEPHARMACEUTICAL Q@Mglﬁ'éﬁﬁﬁb MEFHOD

containing a gastric acid secretion inhibi tor that is

an aci d- unst abl eFAIRyBPRODVGCNGITHE §ANMEe subst ance. 10

Background Art Hitherto, when preparing an orally .

admi ni stered solid pharmaceutical conposition of an

aci d-unstabl e physiologically active substance, the

Techl{ﬁggl[)ﬂgﬁeu“ cal conposition has been in general made
e enteric pharmaceutical conposition in 15 such a

SN s g i

al kaline pH,_ with de estl pes at a neutral to
- aga I .
compesifinsn apg _mérﬁbqaéﬂggpﬁf fides 16 %{’Q]thejgg%—giﬁteiéﬁé; Eiﬁgﬁsinég?etgﬂzal

furth dded [ . i,
compsat WSO AR b % Rl R 68 coppostion

substance. A benzinidazol e based compoun ic
contginiag@ngasing apmqqrpmrymgtqm% a Q%ag%:cg-yﬁ%tﬁgle yﬁhﬁ?&lo@cally

suppresses gastric acid secretion is, for exanple
activegubsfanoen as an aci d-unstabl e physiol ogically aé:t ive

subst ance. Specifically, oneprazole, esoneprazole

| ansopr azol e, rabeprazol e, pantoprazole and so on ére

used as enteric pharmaceutical conpositions, with an

Bac@r&?f’ldﬂu addi tive being added as required. As
, onpared to a histam ne H2 receptor antagonist, these

eml—%{demoz, %}%@%HQ LAalrampameRisterabstlalpharmaseytical

Eéﬁa\g al l‘ X | ﬁézlﬁfzaed é\%i ?gélﬁgivges%@%igﬂ@/ﬁmaceuﬁcal
comt herqérép} ea%i%gl \r/]\,% o?‘} he <cszxc“ondi tions of the pat i ent, o
composition ﬁas been in gengfaﬁ mdde to be enteric pharmaceutical composition in
such a way that the physiologically active substance will dissolve out in the intestines
at a neutral to alkaline pH, with decomposition in the stomach being prevented.
Moreover, an alkaline additive has been further added as appropriate so as to sec.ure
the stability of the acid-unstable physiologically active substance.

A benzimidazole-based compound which has a proton pump inhibitory action
and strongly suppresées gastric acid secretion is, for example, well known as an
acid-unstable physiologically active substance. Specifically, omeprazole,
esomeprazole, lansoprazoie, rabeprazole, pantoprazole and so on are used as
enteric pharmaceutical compositions, with an alkaline additive being added as
required. As compared foa histamine H» receptor antagonist, these enteric

pharmaceutical compositions have a more powerful and sustained action, and hence

are generally administered once a day.
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matftk ithi S RigheRblhol bea fattysansid sistardsee) fopgxample,

|hs desirabl e to make the benzim dazol e- based conpound
a?/l ng proton punp inhibitory action a nore sustained
rel ease sufficient to naintain the concentration

t hereaf, . i.n,the bl ood, thus producing a
: EOOOQ:QEP?@Y'I%WI ease phar macegti cal o

_ conposition 5 with
an excel l ent therapeutic efficacy of suppressing

9335wl Fer2QbSeidifg @i the conditib lof the patignt ; where it
\Nhen %‘g\ien ?en thg m)r_ni ng, Ii '.ase. W tit){@naﬁri;1 ?tﬁstr-q}os?fﬁﬂs |
s desafE fglhdRe Hid'BEAARIKidIEEs&hcompILied hAVQUTDIR BIMY

Lo é I ed.-re ease phar maceut i cal conposition with a -
inhibitory getica}ng 51'3%%' %@ﬂﬁ%ﬂ?ei%ééghﬂeienﬁﬂ mlairtain the coaceriratipn

iSdifficutltoob he synpt ons of _the_patient, it
mereantae e ot BRI SLBHTERHEH SR e

. _ enteri ase. i .

with ar'oaxcaallﬁn%'@"qf aRe lyﬁqa@auggggsggg %%?;cgg S&:Lbelsid?g’g%r% or the like

_ with only a water-insol uble .polveer,.
durlnggises night heastakaain heeMBEHDY 'd]%d X%%'I %n_ Eé@‘égéd mgm%
conposes in a gastric acid. 15 As
theraﬁge’? gﬂiy:at:mr attai ning sustained rel ggsgno;th?gnpt s
~been reported to make a gradual rei
beRnghen 6ﬁicﬁlmgaamdtrolmbtﬂmsebghaf@i‘ﬁﬁeﬁ'gcﬁlegq?f’g?‘%?qiowm a
a higher alcohol or a fatty acid ester (see, for

lon 181 bk durkiionm alhictPedrehe sBlested it AeOrdanes Wk e
Qﬁg_ﬂ% %)%%74654)_, but there are concerns thg?m?h\ggtéﬁh
symiGHR Fifagatienbass ditiaupeuitdainaustrine celapas §dhaore containing
sustrai ﬁeg [ I|n t he stomach. 20 Moreover, a
e . . ) LG .
the bffnzggwgﬁggj_eaosﬁ%%?%?fﬁﬁ%@ﬁﬁﬂﬂ?‘i@%?ﬁvi e e e
_ eric,coatli HERIAFSUrRE s Qtlatedwi
Ifth?ﬁ?ﬁmex@anpm ‘Inggh?g)&%nte g@{d? %%t%ft}%s% been dirgzﬁosed d(wsvgg on @
)] , rnation Pat ' IR ’
water S S bt 85 Hos R 5 Pk nzgficazolc based
physi ol ogi cal ly acti ve, subgt ance deconposes gradually
compourd decomtipeses ina 93skiic 3 d.condi ti ons, and hence there
are demands for a pul sed-rel ease .pharmaceuti
conps sitarmihetetratepuratiaimng sistiieg T ktEfipts have been

physi ol ogically active 2 E0006 UPO4W KAN
repdifed @) hared gradaalrelesse thapenrlidaze AHASHE O EE Y Rrming @
to the large intestine where the pHis neutral to
[ International

Patent Publication Laid-open No. WO 00/74654), but there are concerns that the
penzimidazole-based compound may be decomposed by gastric acid in the stomach.
Moreover, a sustained-release pharmaceutical composition in which a
release-controlling film is provided on the inside of an enteric coating of an
omeprazole-containing pharmaceutical composition has been disclosed (see, for
example, International Patent Publication Laid-open No. WO 09/32091). However,
an acid-unstable physiologically active substance decomposes gradually under acidic
or neutral conditions, and hence there are demands for a pulsed-release

pharmaceutical composition that enables an acid-unstable physiologically active
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phar maceuti cal conposition for which
: . ( th
phyzlologlpally active substance dissoISes out
g:a ually in the gastrointestinal tract and is then
Eoooégﬁﬁﬁwmcomose. 5 Here, in the case of a
particular[;e;egsﬁ pgarnﬁceutical conposi tion
ul: a pul sed-rel ease pharnaceut.i ’
substq?rgcfgl’faﬁgﬂl:% !’éﬂga%éfd itnlhé pg!sad wiznarotind $be §fr@|lti+\{é%{ine to the large
e dissolution. After being tak
s AR AT e en o s
Y, e esophagus, the st
th . ; ) st onach, .
ohamsaeuikal CTBReia frTahich 1 pRysiolegidally activeyeubsiaeaq fiisgolves
\ c 1 ile to 10 sone extent
mai nt
out g@d&lﬁﬂ‘? é@%t&%%ﬂ&)iqﬁ%@ﬁal Qfﬁgga{;\? Eeﬂ{egkﬂbﬁ?% decorpaes.
the ali ment Cvar Ken to pass through
e e ns ke bk A EopliBlibEPeBaSe pRbfifatauticatbomposition,
food eaten, and is said nd amount of
srsh iy st O R o
ime taken to pass through the small ] €
reliaRy e gidaslmildr?rigg?pﬁuﬁsfmeéPW% 3 ool BB pretmtoutical
_ imentary tract varies f | ' ’
comi@hifn psbdes hrslioh Wecratiair ovecronbobyp e HoaLs the!
nd control being difficult '
duocgegglﬂﬁl;tgg's'n%rih@sﬁﬂé,ethphargednmﬂine@ndc’fbﬁﬁ@ hingfis ifief @nite to
TRk ° t_‘? design the pharnaceutical conposj tion i
conf T g S ranengrndinefoe s o 1
: ct slight. Specificall i
th : y, the pH
The § rrge ’;aalf#'ep nﬁgtp%ra% é'ﬁ@ghﬂ"% faﬁlflﬁﬂt&ff? trllalet Q@‘i@omm{dingtt@ﬁ)@ﬂi\lligual
s : e s i ntestine and
__approximtely 7. i _ o
tipsi foed eateh, diob
s e et PRl e g

| sed di i i .
0 to%:J b;fmybé;é%%{r%}su&aq &%ﬁ%q% ﬁh’ gﬁfsf'ul?ﬂ%tbbﬁ?é, witlr ihestime taken to

possi bl e to make pul sed-di then it wll not be
ke ST kP a1 o

therapeutic efficacy will be diffi
Howd\RirethersH %thmalimggtanb’qraq \%ﬁl%lﬁ&%%ﬁ %ﬁag%){iftﬂﬁo ¢t 8, with

for which variation in dissoluti i osition
. - ) on | t it ki
indidide@i &fffefehdestbetwebR RO e bp Iqr erﬂ;\%g beitly difidul, and
O e Bs AW KaN I nci dent a‘f’]ﬂ?,” sl oedos ey

her@é‘e\ﬁ@S&HFdlféﬂLremeqﬂiathneuﬁcamgm%%gtit{pg\L {ﬁéjgéﬁ'fa}?é fo design

an aci d-unst abl e physi ol ogi cal | i 'hrng

, ! al ly active subst a [ .
thegq}%‘rg%\%pfi&l%oﬁﬁﬁisﬁtm tonakeiaiiatiprain dissQwlion Wﬁﬁ@ﬁ@H in the

‘ er-insol ubl e pol ynmer has been di scl osed gsee

gastrointestinal tract slight. Specifically, the pH in the alimentary tract is said to be
approximately 6.8 in the upper part of the small intestine and approximately 7.4 in the
large intestine, and if the time from a pharmaceutical composition being taken o
pulsed dissolution taking place (lag time) varies greatly due {0 variation in pH, then it
will not be possible to make pulsed-dissolution taking pléce in the desired time, and
hence obtaining a reliable therapeutic efficacy will be difficult. Moreover, there are

demands for a pharmaceutical composition for which variation in dissolution lag time

within a production lot or between lots is not prone to arise.

3
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for exanple, International Patent Publication
Lai d-open No. WD 03/043661), and 5 noreover a
control | ed-rel ease pharnmaceutical conposition in which
AUt ance containing a drug and a
E000 er‘@gwel I'abl e substance is covered with a coating
containing an enteric polynmer and a water-insolubl e
pol'n)ém%rntélg,sa keetroliid mleasaipliameaceutical GopapgsiEon In which a core
Japanese Patent Publication Laid-open No. 2001- 55&%2) :oatin
contamﬁféﬁracid-ﬂnsﬂablé physiolagiealty activecaubstanas is #afadoyii 8039
I'n e prior art, there nmay be variation in tbo t&gﬁl ed (see
dj. on i gd wabs-inoiablel pajyroet hgs heen gsclos ;
contagﬁ%@?ibn%}:ﬂé’gﬁ%hggﬁgce fromthe above vi ewpoints, thﬁre .
| s need. Lo ic&ibn G aMPepé iNon Va0 eA3681), an
for e’@é@ge' Gﬁ?rﬁﬂllg%%%aﬁgﬁ%i ssol ut | ongl ag time and higher
reliabiljty of the di LEAl cdiRedSEdrein whicha cdré substance
morepyeca 690 8“%%‘?“?1%&‘%%%%@?@# to be Sol ved by the
I nvention As describe 0 ' Qfithda coating
contaimNgrROITBCATLR SEE- DRSS SOeTE0rS MEenassd ¥ S

conposi tion,
particularly a pul sed-rel ease r i : g ,
containingasi entenc POOAE ﬁ‘ﬂ%@ “ﬁer—g@BEﬁ%@ﬁ&ﬂfé{g ¢35 been disclosed (see
physi ol ogi cal | y active substance, ther e nd .
for ek&ple, JpaheserBiatent P@bll@tﬂ%ﬁﬂ%ﬁﬁ%@%f’me However, in

variation in dissolution lag tinme and

hi gh L
the phinabdiical cofnpdisitiens produceshnrthe PEPT 3t &?T e Ay, be yariation in

there are denmands for a controll ed-rel ease

the LIRS FIGitRAL of prNstistdlogicalty acifuectubsiRnaeapndegse fipm the

percentagé of dissolution over tinme and di ssol ution

| ' it B tioPh phatmaeautical somposition haxing yet less
abovteggo\tn@o 15 ’itggiﬁwgq}ég\?v,foanﬁoreover variation in the

. per cend a ' itHe Pelidbilityl bthel dissajutiormg
Va“‘ﬁ\oﬁén%? %?vgjht@bzégbﬁénﬁaeg@%ggl ut i on)§I is |ow

Furthernore, a disintegrant is often added to the
charggiesises-a pul sed-rel ease pharnaceutical 4 { E0006

UPO4AW KAN conposition, whereby noisture is absorbed

and hence the core swells and thus cracks arise in

the pul sed rel ease-controlling coating, thereby the
Disglodusedf IRNGSWOB ef f ect being inpaired. There are thus

demands for a pharmaceutical ,conposition for which

cr aPkoblgmdb henSolvad dydhe dmeMi®Ncont rol 1i ng coati ng
does not occur even upon

As described above, in the case of a controlled-release pharmaceutical
composition, particularly a pulsed-reiease pharmaceutical composition, containing an
acid-unstabie physiologically active substance, there are demands for a
pharmaceutical composition having little variation in dissolution lag time and high
reliability of dissolution characteristics. That s, theré are demands for a
controlled-release phamaceutical compossition for which th.e variation in percentage
of dissolution over time and dissolution lag time within a lot or between lots in the
same test solution is low, and moreover variation in the percen_tage of dissolution and
the dissolutioo lag time with various pH in test solutions is low. Furthermore, a

disintegrant is often added to the core of a pulsed-release pharmaceutical

4
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5 exposure to high-humdity conditions. Means for
Solving the ProblemIn view of the above, as a
control | ed-rel ease pharnmaceutical conposition,

Ly a pul sed-rel ease pharnmaceuti cal
EOOO@@[@&&WI&E’% contai ning an 10 aci d-unstable

physi ol ogi cal | y active substance, the present
compbSHiEAL hSrebymbistlire i abscrbed wodshesicadhe sosuawells AR fiyfs
a controlled-rel ease pharnaceuti cal conposilhél Olggtdha}
sk i gkl Pblbase cBntibiisg cukiing) thergbyithe pulsedgelease
crack%%zla{étllljhif% present inventors have discovered that "
Lhis 1 o0kl | DleRbhas iach pharmegieutibal composition
effect{giig ’rﬁbj%llh%dn g@iseggl%gggﬁh bel ow, thus arriving at the
resent .inventi cdrirolliny Sodti oeksfigtaiccul been upon
for W"SF'%§5H{ "?919‘2 ipgﬂsepd}%\i/%&%ts@?ﬁ trgi;] contrfgzdlll ed-r el ease
phar maceuti cal.. co sition, conprising:1) a core
expos,iﬂﬁttammbuff%%‘iwa%‘?%ﬂﬁﬁ abl e physiol ogically active
substance and a disintegrant; and 2) a
rel ease-controlling coating which covers the core, and
whi ch contains a water-insoluble polynmer, an enteric
poMeas fanSolving/thedpioBI® wax, 20 [2] the
control | ed-rel ease pharnmaceuti cal con‘gosi ti Qtn | sition
acaeyiewngf the dbioveabeacdnirplled-fplease Rhafpaceutical composition,
rel ease-control ling coating further conprises a
partidlid b Putseid-relédisel prearmaceubtdl egnmusisdite CARRMHAS &0t i cal
conmposition according to the above [1] ?'r [%, d out
id- ' W’&,‘[i’ol(% fcallf HEfiveesulmstants, shes peeseat keentas carried 0
acid %%s’é\j%, 4] Qt heicontrol | ed-rel ease pharnaceuti cal

assifq%%é%&i%%%g@%gﬂfd?% dohtriédqBRagk phaemaesutida cermpopition that

er conprising an inert internedi ate
coati ng,. bet ] an I senttinggritorsghave
nas 85 pREIOE Mo O R 6 T R R era e el ease
~ pharnaceyt i cal. QSit ] i iofh deBeribed
discdisued i iherntaCAPRa: o e PR B R gh  ongmaon deee

ntrol | ed-rel ease

phar maceutical co os%tionfis a pul sed-rel ease _
bebwmﬁﬂﬁﬁﬂﬁwﬁgéﬁﬁh%Bg%ﬁ@iFW@HJOTG] the control |l ed-rel ease

phar maceuti cal conposition according tog . one of the

5 dbmtds,[ina first @%@ﬁﬂ{@?,prﬁ?@téﬁ‘\‘?'}twg' Q{Pgﬁé%égr ant is

at | east one selected fromthe group consistin i
[1] acorsiotied-delease |p@mma@@tthab9@@pﬁ§@96xweﬁ§)ﬂgéé|’°‘19‘iﬂqr8s98,’“a'”'"g

croscarnel | ose

an acid-unstable physiologically active substance and a disintegrant; and 2) a

release-controlling coating which covers the core, and which contains a
water-insoluble polymer, an enteric polymer and a hydrophobic wax,

[2] the controlled-release pharmaceutical composition according to the above [1],
wherein the release-controlling coating further comprises a plasticizer,

[3] the controlled-release pharmaceutical composition according to the above [1] or
[2], wherein the core further comprises an alkaline additive,

[4] the controlled-release pharmaceutical composition according fo any one of the

above [1] through [3], further comprising an inert intermediate coating between the

~ core and the release-controiling coating,
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sodium and carnellose calcium [7] the
control | ed-rel ease pharmaceutical conposition
according to any one of the above [1] through [6],
gﬁﬁp i wat er -i nsol ubl e polyner is at |east one
E0008e é%?@ﬂh&?o fromthe group consisting of ethyl
cel lul ose, an am noal kyl nethacryl ate copolynmer RS
[5] thé Euriralid-réRSase pharmsauelutioal, cqrapositien aesarding teanyanefidhe
phar maceuti cal conposition according to any one of the
abové‘?ﬂ\tﬁrdubrﬂ [4, Witsrein thélcontbbedrelease pbameacautiss| gamspositon is a
at | east one selected fromthe group consisting of

v, i | ilopse pht hal at e,
pulseﬁy%géﬁ%aﬁr%mac@ﬁﬁw cofifflds p

oxypropyl nmethyl 15 cellul ose acetate succinate, a

18] th%ﬂﬂgg%(ég-ir{lgé% gpggfl%%@éj)ﬁ’ﬁﬁ EApYLIAbE agemeingmerany one of the

and a nethacrylic acid-ethyl

s BN D A o i rom e s
cons S F P R 1 ORI RIS ko

fromthe 20 grovp consi sting of nmagnesium st earat e,
sodiura) and.paEnellpsgt@/Cldfeari ¢ acid, carnauba wax, and a

hydrogenated oil, [10] the control | ed-rel eas

(7] thelcantaded release pbapBaseytisal GRBBPBIAR A0S KHAMLPNe Ethe
above [1] through [9], wherein the water-insoluble

aboveqH yitesugts 63t WiréreiretHeuvates-inadieble alwmeris @ lgast onp sejected
nmet hacrylic acid-nmethyl methacryl ate copol yner

from tRYEFADY Eonsisttly FusthylgietiulBse, amdmihealkyldneipachilate.gppolymer
i s magnesi um stearate or calciumstearate, [11] the

Ik gy -orel frHacphar maceuti cal conposition
RS (gggg,tgrrggi ngF'Ito any one of the 6 EO0006 UPO4W KAN above

8] th[ezc],onttlgb[ﬂgHQEig[a%rg] r?]amﬁfz@ﬂltfba! BSmplaRibhGicearding taany eastof the

one sel ecte e group consisting of triethyl

abov%:r[gi)ghtrcg%ﬁ F}dy\!rvhg%ecrr‘? P‘%?ntt@hé SolyPher i8ld: Yokt bfe@@ledted B0 the

I 'ycol control | ed-rel ease
ha tical L '

arouB Beang of seRYP L LT RERERRe Bhp e KydieRySiophihethy!

th ter-insol ubl I t '
coufo i ehstuler s rB AT e ARy R s

based on the weight of the rel_cfafhe-conﬁrol | i n% Eudragit
(Eudeagit Lrigydragit S), an a methacrylic acid-ethyl acry ate copolymer (Eudragi
LD),

[9] the controlled-release pharmaceutical composition according to any one of the

| above [1] through [8], wherein the hydrophobic wax is at least one selected from the

group consisting of magnesium stearate, calcium stearate, stearic acid, carnauba
wax, and a hydrogenated oil,

[10] the controlled-release pharmaceutical composition according to any one of the

-above [1] through [9], wherein the water-insoluble polymer is ethyl cellulose, the

enteric nolymer is a methacrylic acid-methyi methacrylate copolymer (Eudragit L,
Eudragit S), and the hydrophobic wax is magnesium stearate or calcium stearate,

[11] the controlled-release pharmaceutical composition according to any one of the

6
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[13] the controll ed-rel ease pharmaceuti cal conposition
according to any one of the above [1] through [12],
wherei n an anmount of the hydrophobic wax in the 10

EOOOé@ troI ling coating is 10 to 60 w% based on
e wei g of the release-controlling coating, [14]
the controll ed-rel ease pharmaceutical conpositiaq

abovﬁia RduBE [10], ahereindhe plastisizenisoatdeqstjonensalesihd grpgf, the group
erein an anount of the water-insoluble polyner in

e of BleBas eithnat caylldichat aglydergl fadty ol eategeanﬁitmppyleﬂe
consn%ﬂgggo olnﬁ?ylze t ot aléﬂz;rmunt of the 15 water-insol uble
Icoﬁm ynmer and the enteric polynmer in the
9lYCOL o| ease-control | | ng coating, [15] the

f th
[12] tﬁogtsﬁﬁP':h%fp {%S%ni‘f‘@%@#%@mﬁ% A e
above &1]@5@@&13 fgythqrﬁ @E%t%&ﬁt'o? 6ﬁ<§(~td5&2%1§§1[u%e polymer and the
entortolyaRl MR tegggﬁfoyﬁgf 81 !0 ORI drf e

corrp03|
according to any one of the 20 above [1] through

weighticfthe weleagewonkellingic@atidt abl e physi ol ogi cal | y active
substance is a benzi m dazol e-based co of the
[13] thbyentbtigi-celehge pbaupacaitisakeTPPHEPR G OFF’m totw one
control | ed-rel ease pharnaceuti cal conposition
abové%}?th?’cb? 1] taleeralroare africing of thieshysiraphelic wax in the
benzi m dazol e- based conpound or physi ol ogi cal Ié
releaés%%ﬂ%mn% Sctlting i$ hete 60 vitds, teesedrarr thieeweighbpf tgol e

pant oprazol e, | ansoprazol e or esoneprazole, or 25 a

releaggy(ﬁg,lolﬂg{gcé;getmgaccept able salt thereof, [18] the

se pharnmaceutical conposition

[14] %%%anﬂgg-rgle%?g eo?%ﬂ%ﬁcél}tg;at EAmpbsiBAMECHRIMYNdEN one of the

enzl m dazol e- based conpound or

abolediEivaldh PSR ARTFHh Gt Uine KRR frdmer n e
reledrosrania G Fibjo “HAGTCPASEH 2R RAPRYgPERnr 1
BRHERE IO DA T

d I d h d I
115] thedeanialle eEBiselArEOREVE éérrﬂpays&&%ééc&%sq ce afly Bt Br the

conposi tion according to any one of the & [a] i
abova[2p terbufh 9341, wherein antamogntrafthe plasticies Ksihe release-controlling

phar maceutical conposition is

coating is 0.1 to 20 wt%, based on the weight of the release-controlling coating,

[16] the controlled-release pharmaceutical composition according to any one of the
above [1] through [15], wherein the acid-unstable physiologically active substance is
a benzimidazole-based compound or a physiologically acceptable salt thereof,

[17] the controlled-release pharmaceutical composition according to the above [16],
wherein the benzimidazole-based compound or physiologically acceptablesa!t
thereof is rabeprazole, omeprazole, pantoprazole, lansoprazole or esomeprazole, or

a physiologically acceptable salt thereof,

[18] the controlled-release pharmaceutical compaosition according to the above [16] or

7
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a tablet, a granular preparation, or a fine granul ar
preparation. 10 Mreover, in a second aspect, the
present invention provides: [21] a capsule
E0co® RRAVIKAQQ. conprising: the controlled-rel ease
pharmaceuti cal conposition according to any one of
the above [1] through [20]; and an enteric,
[17], whereiratreubénzimidamoissasdcoeompound onpaysielogicaly perertagle salt
an aci d-unstabl e  physiologically active substance is
there&fOY¥ faISSbraizble sutliemt eric coating, 15 [22] a
phar maceuti cal conposition package contained in a
[19] ttﬁ@%ﬁi@{)lf&l—l?é?@ésﬂ Pledrmaceotiedli conmgpsitidreaccording to any one of the
controll ed-rel ease pharnmaceuti cal conposition

abov%ﬁiﬁcﬂéﬂjugﬁ [18). ?\Fﬁﬁqr@iﬂethe aikalling zidiaie ik bl Igdst onglsele2fdd from the

nter armaceut i cal conposition in which a

- grouss QS A Lhdih HygPlidl HRAElR Urekiae dfbgAeditm oxide,

ar : Sh f COVEr enteri C coating,
.wherejn both o he conpasit| t inth
calciush @edsa CRAGYIS LM SB RO g oy FutoRBE T T cal
v K ned | . .
120] therbairaled relbampheTREeUA b i AR to any one of the

according to the above [21] 24] the phar maceut | c O
above §tigbeiughol] Spahergin tagmnsrpﬂ@éf%ﬂ??ﬁ% PQEUO%C?UE'E?} %?‘%05‘“0” IS
[23], wherein the packaging is sachet or blister
a tableck ggamudar @Epaationeona fise grandlar Aren@ralilect , t he
present invention provides: [25] a nethod for
pr pstebver, i & setond bepeatelhequesphtinvention proxides:
conposition 8 E0006 UPO4W KAN conprising: formng a
[21] & BLEARE PFERArRAbA,| dtinSifskig:Ttbe kynirplied-elgase pbamaasitical
containing a mxture of a water-insoluble polyner, an

com;%’stitftfri ﬁcéif?bﬁhﬁ‘a(gcﬁfbr% SIMAE @PBOBI[T] Pough20]; emdcan enteric

contal ning a unst abl e physiol ogically active

oharBGBU AR el o TR S IRIEITRD SrOERIT,

* orvs BB A R R by e

rel ease-control ling. .coati further c ' . .

[22) ppAstTassdical pamporkien fackeae PRRfiedllf frykgRing container,
control | ed-rel ease pharmaceutical . conposj.tion .

compiisiog dhagonyolledrelsase pbg@paceﬁu%[cgb??m gbgv Acperding to any one
further conprises an al kaline ) . )

of the above [1] through [20]; and an enteric pharmaceutical composition in which a

~ core containing an acid-unstable physiologically active substance is covered with an

enteric coating, wherein both of the composition are present in the same packaging

container,

[23] a pharmaceutical composition package contained in a packaging container,
comprising: the capsule preparation according to the above [21],

[24] the pharmaceutical composition package according to the above [22] or [23],

" wherein the packaging is sachet or blister packaging.

Furthermore, in a third aspect, the present invention provides: '

[25] a method for producing a controlled-release pharmaceutical composition

8
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10 additive, [28] the nethod for producing a

control | ed-rel ease pharnmaceutical conposition

according to any one of the above [25] through [27],
E00QS WREAN/NCGANDrising forming an inert internediate

coating between the core and the rel ease-controlling

coating, [29] the nmethod for .producing a : i
compcisimgr forming aéel@a§@-c§ﬁﬁp|¥ﬁeéi9?ﬂ83|%yé&ﬁ®8%$ #;sgiutign containing @

according to any one of the above [25] through [2
mixturdef aiwatehmsolble polyeerran ealssc P&MF%%@E? ?ﬁyﬂroého%*c wax onto
conposition is a pul sed-rel ease pharnaceutica
a coré @BRRENih{ 2. aciFunstadlephysiologically saiivensuhsiarge anda
present 1 nvention provides: [30] a nethod of
disintEBFir: b kiralcebeng eotaririgetheatorear ial i on in a
ssolution lag time, conprising: covering a core

[26] t@%@é@bﬂh@@r dAGihE - BsitAdes-rRlbteqireyinaskitical compesitizn

nce and a disintegrant with a

rel easg-c ' 4 B oRtrBling coating further comprises
acco&ﬁ@%?q ﬁ'ﬁs%}i}{?lctgbl)% ye?rg?,thgge%%t eric pol ;g/mer a%d a
h droiphobi c wax. The term "aci d-unstabl e

a plagligiz®Tol ogi cal |y active substance" used in the present
I nvention neans a physiol.ogic ' t iti

[27] thavneigos TeharoaveRic A ottt ARrRepiion Rfisition
and thus readily_decopposin t an _acidic g :

according t theoabeyii21 onE2ohWhgel ﬁ"ep?-?reﬁ}d?&%rv O?fﬁb'i‘%es Lglkaline
"inert internediate coating” used in the present

additiveyenti on means a coating that does not have an
adverse effect on the 9 E0O006 UPO4W KAN st abi Icié]t‘% of...

[28] HeematHicd- fon ptathicingrayentbliegl-txiease plaanmacesijgak carpRosition
contained in the core. Furthernore, the term':lga;%) X
accoﬁ'&iiﬁg"to WH9 Grierbftthe aboes £28] throught[26] furberconyisingriorming an
takén +tor the pharnaceutical conposition to start to

inertd! i bliveapl tHeicone and thé releassdontrelling coating,
lnedﬁ#‘%em%}rﬂ%rtr‘?tegﬁw@g t he pharnmaceutical conposition to

[29] ﬁﬁ%%kﬁdnfbig'{%q%ni{%a Snfdiadiaeass phErhaesLsicaf carhposition

to the present inven;ion, in the

accq%aisﬁg&gaﬂ%&%%n%‘;t%!a%%péﬁ@qg%puﬁ;ggmggﬁb controlled-release
oo et e T BTy 42 g BBedtialcommostion.

Srgrrgﬂmarﬁ;qﬁ&gf‘ I!Qé: ?q S%%ﬁgz%? tﬂg\f)irg At ifvarfioh Prb@hegn 1 n
[30] a method of controlling release to reduce variation in a dissolution lag time,
comptising: covering a core containing an acid-unstable physiologically active
substance and a disintegrant with a release-controlling coating containing a
wéter—insoluble polymer, an enteric po.lymer and a hydrophobic wax.

The term “acid-unstable physiologically active substance” used in the present

invention means a physiologically active substance having a characteristic of being
chemically unstable and thus readily decomposing at an acidic pH in the stomach

and/or at an acidic pH. Moreover, the term “inert intermediate coating” used in the

present invention means a coating that does not have an adverse effect on the
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per cent age of dissolution over tinme, and high
reliability of dissolution characteristics can be
realized. In particular, with the controll ed-rel ease
Eooof o eiNcal  conposition according to the present
I nvention, the dissolution and absorptivity of the
active ingredient are good, and noreqver the . .
stabilithef thecaaid-uoatabio ripysielopisally estiye s ancescaialoeddn he core:
noi sture resistance. Brief Description of Draw FIG. k
Furthérribrevthatesaitamtiine” seed irothel presen ipyention means the time taken
control | ed-rel ease pharnmaceutical conposition
for thégfh@hﬂheﬁjﬂdél thmppsitieartd starendissolye 2ot il the spluyiesig vitro, and
results of evaluation by dissolution test (1) of
mearfs‘;]‘ﬁ@ﬁfn?é fibf takRY M ghanseBeatddl edmpekitieado dissolution in vivo.
pharmaceut it cal Conpositions of Exanples | to 3
according to the present invention; FIG 3 shows
results of evaluation by dissolution test (1) of

Advab%%%”ﬁgéﬁq%&?f;@%ﬁrﬁ%%ﬁﬁﬁﬂér of Bxamples 4 to 7 25
- cdgeoulidy Iina b g nry s S e Pang ¢l eyt Refretease

rabeprazol e 10 E0006, UPO4W KAN sodi [ :
pharmasewiigal eampestingePRHSHIAEY & é%‘ﬁ'r%‘8ﬁ-ﬁn%§ﬂ?‘f”6%%e”§'fca'
Exanples 8 to 10 according to.the present invention
compas@iors cehtaiming wmm@uaﬁta@%mﬁ@'eﬁlcg[w aF*é‘éeo?‘E]fﬁ%%'f\é%%st
(1) of rabeprazole sodiumin controlled-re eafse
pharpags0ies compasiticorpeig litte yapetion i dissalution BGIMEAN n
5 the present invention, FIG 6 shows the relationship, .
perctaye o disebRape-oventime, bnddigh sliabditanbdissolutipr characteristics
di ssolution lag tine in dissolution test (1) of
can 6%\”-@&1&@&9' fh SAHCURBY, Vit the canrdiiedibledse phaavaceutical
armaceut i cal conpositions of Exanples 1 to 6

p i 1 : . P
com[?tgésiﬁcw é@%ﬁfrﬁ@gttge’cpﬁ{f){r%s;eﬁﬁ‘in\@m%m irendisddlutfidrCand absorgdivity of the

I'SSO ag times for Exanples 11 and

activéizigg%ﬁ(ﬁqr{ %iﬁg ggé{i , %Qf nfyrﬁgéxfﬁ?tthé PrafhhesutRel svmbuastkied ilself has

ssolution test (1);
excellent moisture resistance.

Brief Description of Drawing

FIG. 1 shows a schematic sectional view of a controlied-release
pharmaceutical composition according to the present invention;

FIG. 2 shows.results of evaluation by dissolution test (1) of rabeprazole

sodium in controlled-release pharmaceutical compositions of Examples 110 3

“according to the present invention;

FIG. 3 shows resuits of evaluation by dissolution test (1) of rabeprazole

" sodium in controlled-release pharmaceutical compositions of Examples 4t07

according to the present invention;

FIG. 4 shows results of evaluation by dissolution test (1) of rabeprazole
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FIG 8 shows results conparing the dissolution |ag
ti mes between before test commencenent and after
st oL n\%gfor 2 weeks at 600C for controll ed-rel ease 15

EOO%‘&IP% Ko al conpositions of Exanples 1 to 3
according to the present invention; FIG 9 shows

st 3¢ ol A Sl BBR B S Bi87e

8 for Exanples 1 to 3 according to the
accoﬁré%& ‘%W\?ég'ﬂ igMeian; Control s 4 to 7; FI G 10 shows
results of the dissolution i ssol ution
t e§1GsRELPWS fesults Qa‘fevawaéloa ta/rmS%leil%tﬁs&ﬂ )d?f rﬁbeprazole
solution of pH 8 for Exanples 11 and 12 according to
sodiurnén periselled-refaaset phammacedical cosinosionsfiGantds ¢its Gased in
i nspection in an external appearance test for
the peesempire®nlionp 3 and Exanples 13 to 15 according to the
present invention; FIG 12 shows results conparing
di £$@) 815hows g rélaticrshie beiesen refdasatéditrolitly coating amount
production and after storing for 1 week at 60C for the

and diISEBIGIRIA RE-tiké RP&RsoRfian tes gy bﬁ@besfaﬁwsédleﬁﬁm%e
Exanpl es I3 to 15 according to the present 11

contrbU W EAD h%ﬁéﬁ@ah&!rﬁ) tﬁor@&’@xérﬁéfé%t‘ls oé a‘&@&'&ﬂ%ﬁo the

In concent atron 1nt bea

u.nistration of the controll ed-rel ease
-presﬁﬁ%i@hti cal conpositi ons of Exanples 11 and 12

ac j N toth een i nvention; |G 14 sho
FhERG ot Plo? resits B GBS ion R o Eralinigs #B ARG 12
controlled release phar maceutj cal conpositions

accorgingytoyth RPresentiaventionas evalyated; byrdissaiution test {Bhaprd dissolution
results of the dissolution lag tine obtained for

test (Bkanpl e 16; and FIG 16 shows changes in
concentration of rabeprazole sodiumin the blood 10
i nFt(heB slamws ofsudidwomipetring thg dissplditndag dimes between before test
phar maceuti cal conposition according to Exanple 16 to

comraeriteagsret. arldesfterdooting for 2Gresns S060Q fdrltentrokemieleasd he
foll owi ng enbodi ments are illustrative to explain the

pharrR&&sifiehl EoMBBSHieNs of Examples 1 to 3 according to the present invention;

FIG. 9 shows results of the dissolution lag times in a dissolution test solution
of pH 6.8 and a dissolution test solution of pH 8 for Examples 1 to 3 according to the
present invention and Controls 4 to 7;

FIG. 10 shows results of the dissolution lag times in a dissolution test solution

of pH 6.8 and a dissolution test solution of pH 8 for Exampies 11 and 12 according to

- the present invention;

FIG. 11 shows results of visual inspection in an external appearance test for

‘Examples 1 to 3 and Examples 13 to 15 according to the present invention;

FIG. 12 shows results comparing dissolution lag times between just after

“production and after storing for 1 week at 60°C for the controlled-release

pharmaceutical compaositions of Examples 13 to 15 according to the present

11
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15 and the present invention is not limted to only
t hese enbodi nents. The present invention can be
carried out in various forms so long as the gist of
ECOOBHPRAALEAN i nvention is not deviated from FIG 1
shows a schematic sectional view of a
ontrol |l ed-rel ease pharmaceutical conposition 10
EEordl ng to the present |nvent| on. As shown in FIG

e, controlle el ease ut i cal .
4 Faive iritsat anansss e Leta I Rechlppdin beagles
nprises a core 20 contai ning an aci tabl e,
after gﬁwlﬁtr@t@%@i e centrollec-aense ShatnasritishsenRpSEPaRof
and a rel ease-controlling coating 30 which covers the
Exampes 11 and 1hactordingttaitne peesssat énventien] ubl e pol yner, an
enteric polynmer and a hydrophobic wax. Although not
sheB. 14shdvs tHe comelatipn etwedn i Vitro mndfin vive for esent
25 invention, the controll ed-rel ease pharmaceuti cal

inve

'contréﬁ@ﬂl?élehéa@ ﬂhéﬁﬁ@cﬁéﬂmﬂl tsmpdsitioms asenrtlingrtedhé ippesent invention;

further conprises an inert internedi ate coating

beryges thews ?ééhltsjo? tl@g%olﬁ@ﬂ\ﬁgﬁﬁh\e?&btamﬁdtfbﬁExample 16;
rel ease-controlling coating 30 ere are no

particular limtations on the acid-unstable
physiologically active subst ance used in the present

ﬁé\t ﬁ)ggﬂ\% @%ﬁﬁ% crﬁonet%ﬁﬂgl & o'f icﬂe:};)qucﬂ? %ggﬁ{:n‘l fn the blood

ant| - Nt i anti - pl at eI et,5 dru
in thersegfABlateing e, SleRE prafnBteliiay R ReBSaR asgording to
aneliorant, and an antiallergic drug. Exanpl es of
Examyple 1i6dpya ReRGIA. gastric ul cer-treating drug incl ude
benzi m dazol e- based conpounds that have a proton punp
inhibitory action and strongly suppress gastric acid
secretion and physiologically acceptable salts
Best Muztecfor Carsgireg Out dee Inventibiepr azol e (1), oneprazol e
(1'1), esoneprazole (I11), lansoprazole (I1V), 1o
pa%@ﬁbﬂ@ﬁih? dnmbodintntead itlpsteativeco(@kipjain dpe peesent thvieption,
t he chem cal fornmul ae showmn below and al kali net al

and tﬁé'ptréséﬂt lﬁ\lré?ﬂiohrlﬁ n@ﬁl‘r‘hheﬂ% @hly&ﬁbéé ehftidaatntsAs T present
alkali nmetal salt, a sodiumsalt or a potassium salt

inverltdnRiah 5 éé’r'ri%d cﬁﬁ% %?ﬁba@rﬂf@ d08n§ %rsttl‘]e rﬁét@if the pldsent

magnesiumsalt 1s pre A particularly

'“Vef@'ggf'%?%@p%% t{réfﬁcléll_éeg Lrsgagcgg drug is rabeprazol e

FIG. 1 shows a schematic sectional view of a controlled-release

and

pharmaceutical composition 10 according to the present invention. As shown in FIG,

1, the controlled-release pharmaceutical composition 10 according to the present

| invention comprises a core 20 containing an acid-unstable physiologically active
“substance and a disintegrant, and a release-controlling coating 30 which covers the

~ core, and which contains a water-insoluble polymer, an enteric polymer and a

hydrophobic wax. Although not shown in FIG. 1, in a preferable form of the present
invention, the controlled-release pharmaceutical composition according to the

present invention further comprises an inert intermediate coating between the core

12
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15

NHICON} NHSCH2 N (I) N} SCHz-i CH3 (Il) HH O
H3Cv OCH3 O H3C OvCF3 HBCONf / NN -CH --t,\ / CH3
(1) Np-S-CH2_) (1v) HH O H3C OCH3 o H3C OCH3
EOOOWWN' H3CO-~N. Nf >S CHZ N/ (V) N>-SCH2 N/
( i 15 H H A benzi m dazol e-based conpound used
in the present invention can be produced using a
20 anduhkirelepsémontrolivgooating@0. exanpl e, the
benzi m dazol e-based conpound can be produced using
oNngnefe dleendipatiedsr dimitatiose dnitine acidaunstablpatwaiologically active
Publ i cati on Lai d-open No. Sb52-62275, Japanese Patent

substBHBL i sad i thd SriedeAPipvetion, bl spedifid egatipss/inkluNe a gastric
§E§ f§1783, éjig'lpanese Pat ent PuE?i cati onBLai d- open ?\Io

Tihe: i i fo _
uloer R B B B e e
drug,%@ﬁ%r%é{qﬂt% 2 ggl%fbr : cﬁ'é:ufégibtﬁﬂ'ge%oiisﬁﬂ 4ph&ibrant, and an

cor met hod descri bed in

el BEEL SR ooy FR b A o
e oo o st e 558 Ml A e o

the specification of U S. Patent. No. 4628098
stronglyrsuppressogastivpcisceanration ap bfsiolesiqaly aseeniabis.gls, fhereof,
the specification of U S. Patent No. 4758579, and
specifieaty rpeprazae (1] 9mepraziol (b, espmerragole (b oprazole (IV),
described in the specification of U S. Patent No.
pantda851REY) hd Teratoprazote (&)l represented dlythemheimicaldprmulae shown
conposition according to the present invention is

beio»@?ﬂﬁeél@éﬂ et eaits or aalink Rasth rmeias saltsthentdfal Asean alkali metal
additive in the core as a

~ salt, a sodium salt or a potassium salt is preferable, and as an alkaline earth metal

salt, a magnesium salt is preferable. A particularly preferable gastric ulcer-treating

drug is rabeprazole sodium.

O Hi€ O._~_0OCH; O HC OCH;
Gt o e
B—S—CHy—, 0} \C[ S-CH;— CH; (b
. Z N N_/ Z N NI
H H
O Hi€  OCH O HC O._CF
HSCO\Q:N ? ’ >=/ : N f i<\=< e
H—8CH ——\\}CH {1 @E?—S-CHz N/ (V)
N : N 7.7 N N—//
H H ,
O HsC, OCH; O HsC QOCHa
F.HCO._ N b _{ HCO. N, N f —
@i Y—s-cH,~ v RPN e Wa K
u N E N

A benzimidazole-based compound used in the present invention can be

E produced using a publicly known method. For example, the benzimidazole-based

compound can be produced using one of the methods disclosed in Japanese Patent

Publication Laid-open No. S52-62275, Japanese Patent Publication Laid-open No.
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stabilizer for the acid-unstable physiologically
active substance. For exanple, a benzim dazol e-based
conmpound as described above is very unstable in an
EOOO@QJROA;W[MNte, and a pharnmaceutical conposition
cont ai ni ng such a benzi m dazol e- based 15 conmpound has

a characteristic of readil] oratio
S54- iy 830 Jppanrse: Paient Bib hﬁ@ﬁd&g ﬁ@?&%@?zb ARt h.  More
hi gh-t enperat ure hi um dity cond| tians. .
specifieally] rabdprazale b&%ﬂ%ﬁﬁf@du%& agewdingstodBeane Ogﬁi%scf'bed n
acidic pHregion, but the stability in a neutral
the spadiictionasfile:s. RatentNo G046568 comeptazoletll) aesafsiiag tq ﬂ*@
half-life at pH 7 is 23 hours for oneprazole, 13 hours
methb@ dekaritsapinanel speciidation o5 UtSrPatenphiot 4265441, esomepramie (1)
m nutes for rabeprazole. Rabeprazole or the Iike may

accoﬁﬂgfto tﬂ%crﬁ edeiRAbed M 8l $pwRiifidatiba @f ReBePatent Np. 5648789,
core. stablllty of the " acid-unstable

!ansag)pé’%dé% (IQ/g a‘?:%lldYn fh%emég"%atc?é%%ﬁbé@rh HUspduficationrafd).S.

|ne a tive such as sodi um

Pate&ny I]?q) zfég@gﬁnéﬁgﬁf@% mgcc%o? ggﬁéﬂ gﬁtlﬁtgﬁi aEsériedCintRe
oS5 e oS B A e B oo

exanpl es include sodi um hyd i de, . po

methpg di%%ﬂbﬁd Inihgrepacifieation G‘E{’ éa*?%ﬁeﬂh{\‘&x?g@%ﬁgnesi um
14 - --------- --- EO006 UPO4W KAN hydr oxi d
c aﬂ'hemnhybﬂe@xel@ése sbamaceulicabaamBoSEBARAGHYE ;sﬁfégtﬂqfé‘ﬁef’fese“t
and potassium carbonate, wth sodi um hydroxi de

inveriohds preferdiy madede, camgn@shﬂat one @kalipglagidifive IB%h@ goreas a
magnesi um hydr oxi de and cal ci um hydr oxi de bei ng

stabilZeafrer @l suid-angtabiel physiologitaty adtveasulistancam g ries! &xam ple, a
oxi de being particularly preferable. 5 The anpunt

benzﬁ‘ﬁ adoieipdder @rkpbiritbagddstine aispvecisarhe dnbtableitiamacidic
roxtde and potassium hydroxide is generally 0.1 to

state4gn%/ﬁvl\la§’)rn%fg ﬁtgé%oh@s'itibnz&ﬁ&él?ﬁng‘@k% a BeafiatiaRiole-baled

on t'he wei ght of

e B4 TR el e
of devgwég@oarw erocvdSaResT hia e éﬁ@% |“@}&§B'?’%°”é’3tb°&s-
Morqupgmg?'nrgﬁmpagé SE&% Z00 4.9 s?é){gé\é‘lw v bﬁﬁ%g _a%?clié B?I region, but
the stability in a neutral pH region varies according to the drug; for example, the
half-life at pH 7 is 23 hours for omeprazole, 13 hours for lansoprazole, 39 hours for
pantoprazole, and 30 minutes for rabeprazole. Rabeprazole or the like may thus
decompose upon inteétinal juice penetrating into the core.  The stability of the

acid-unstable physiologically active substance can thus be secured by adding an

" alkaline additive such as sodium hydroxide into the core so that the inside of the core

~ will remain alkaline even if intestinal juice penetrates therein. There are no

25

particular limitations on the alkaline additive, but specific examples include sodium

hydroxide, potassium hydroxide, magnesium oxide, calcium oxide, magnésium
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The "core" according to the present invention neans a
core substance that contains the physiologically
active substance alone, or also contains at |east one

E000 W@gm;' cal conposition additive, and generally has
?he ormof a tablet, granules, 15 fine granul esyor

t.he. like. There are no particular limtations on {he .
hydrakidd, RiaRdirartydeaxide, steiumcarenater sodivm phesppatesai potassium
i nvention, so long as this disintegrant has a
carb&iiRé aghiesb&iuthydrogidea pdiasgiumt hydrosidermagnesiLan S¥ids; gglcium

wat er ; the core contains at | east one such :

oxidﬁq!n?ég{}fe%gjrﬁrﬁydroxﬂé BRY ehidiliaHydRixidebeipgrarefaratale, and sodium
me at}aons, speci fic exanpl es of disintegrants that

C k ' i abkl. ude
nydr@e€ ARG cHEsisiihn SRRPbERG Bartdlikay préfercny

cel | ul ose,

| ] i cel Tulc _
L e
|
T
B e

effect of 25 suppressing discoloratio . .
Furtzmomadsithe onsonr uRBaIsEkRina bve S thar Spdiymyhydroxide or

and is thus particularly preferable. The anmount (ild 8I
potagdiufnteydratidEopRsatBoatisigavetaly H tyBAoR W%, QE@T@F%\ ] § Qto

to 50 wt% preferably 5 to 40 % particularly
2000PWEhHEFR Yrefdfablp 206 tu1 9P0 rdt¥e dbasad ndhasvejaht effthene

core. In particular, in the case of using

ben{rrﬁﬂfa%!@-ggél@d whihBotiR€. benzi ni dazol e- based conpound,

e anount added of the crospovidone is preferably 10
0 4000 L PiRgRE o pAttent FiiehtioR Albans’a cvrel sultstands that
\%s/e[)g e)é to W% nost preferably 100 to 300
Q 1 . i 1 .
condlhnE e 2 B Shosk By f et o
I oys ot her phar ti it g
ot SheeDia Aok SRR, S opf R ek 9 biampt, sranuls.

whi ch are comonly known and so on, can be used as

fine gpanulgs pathe lik€p The core in the present invention can

b d d [
e ahire, el ARy BRVBRNS P Ho U T A0F BB D g core i

a stabilizer is mxed with the benzi m dazol e-ig

the grespnLindentidre sexongasithis disistegraridiasshahaiacta{is 18 %% Sxpanding
the volume upon absorbing water; the core contains at least one such disintegrant.
Although there are no particular limitations, specific examples of disintegrants that

can be used in the present invention include crospovidone, low-substituted

hydroxypropyl cellulose, croscarmellose sodium and/or carmellose calcium, with

crospovidone or low-substituted hydroxypropyl celiulose being particularly preferable.

In particular, with the benzimidazole-based compound, crospovidone not only has a
swelling characteristic as a disintegrant, but also has a marked stabilization effect of

suppressing discoloration due to decomposition of the benzimidazole-based

compound, and is thus particularly preferable. The amount added of the
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are added, and wet granul ation such as hi gh shear
granul ation or extrusion granulation, or dry
granulation is carried out. The disintegrant, a

E0oos Wrasg/KARNd so on 15 are then added as required,
and conpression into a tablet is carried out, whereby
the core can be produced. There is of . our%_e %g‘y ferabl

disintegraint it generally 3 de B0wtietmieteraliyd f@cﬂe{}whé- PRAICUELY &rererabty
the core in the present invention is a ] )

10 to 136 etk coamedt orothe weigbbet thegcatent b partigular, in the case of using
wat er -i nsol ubl e pol yner, an enteric polyner and a

crospBYRIABIAR heenzimiazble-passbodmpoure tthe amaunt edded o8 éhe
of a controlled-rel ease 20 pharnmaceutical conposition,

crospBidoneys Pféférafbhp 4b %6 d00E A enerearaterablyi20ao 800 wi%, yet more
conposition, containing an aci d-unstable

prefePJ17 BB RQB0BMA, AGLH HEreTHBI 1008 30BWER adal of e waight of

he“rel ease-co g coating containing the
wat.er. ;i nsol u , the enteric polyner and the
the bﬁ%%m?‘bg%iFggp\éﬁg{jMCeuti cal conposition having
little variation in dissol.uti ' | ical
reThaiers e e g R At el ot viops Bl Mighhdleytica
produced. That is, the contr.olled-release . :
compeisiiomeadliivesa for 6.3 AXCIRST r?g{"lnfi?f’ B0d A jubripant, which are
per cent age of dissolution over tine, and dissol ution
comrhanjy known arel $D006cAIPDE WERARSARMPPRIAE] ot or bet ween
lots in the same test solution, and having little
vafhatdooa ini the presertinvgrtiast can be preducssl ugiag a commonly used
dissolution lag tine with various pHin test solutions
methbd. FBEexansk, Bodiunthydioxide; censpdvielone ardhe dke @sia stabilizer is
rel ease-controlling coating, the controlled-release
mixed WHHREYENARIdas SRPSSIdd compeed, dhe extipienhehpisdartand so on
Invention is a 5 controll ed-rel ease pharnaceuti cal

are a?lﬂgﬂ Oghd WA g?éﬁuléﬁ;ﬂr?&&hé’é‘ AR dHeaRgraiulation epeRmuSicT e
erg in

crack the coating) do not arise even upon

el X iorh' |sOkrY Aot ¢ irtbGasit, alfupFieadt #nd so on
gfa“ﬂs{‘ﬁ’gr‘{ri%%gﬁ'“ﬁ%‘%"???% gﬂgglggﬁ t aﬁé)v\g?er -Wm ubl e
ol r.used i.n the r - ' WhieReby the
are tigh BA0eH, 35 TamhiEed oy BT EES R BT i e caft 81, Whefeby
hardly di ssol vi in ter but dissolvy r ' my
core gaE e IPAEOR of datRis Ctbpweaio Noiire Shefla el
et hanol , pr oganol , I sopropanol and acet ong. Preferabl e
exdis eastingdhabeovernihe eee I ithe Bresgnt KYERBAD (57
met hacryl ate copolymer RS (Eudragit RS s .
releasaecuntratingr easting cRotaining e waler-iaseluble pahanen@N fjteric polymer
et hyl cellul ose : _
and a hydrophobic wax. in the present invention, in the case of a controlled-release
pharmaceutical composition, particularly a pulsed-release pharmaceutical
composition, containing an acid-unstable physiologically active substance, by coating
the core with the release-controlling coating containing the water-insoluble polymer,
the enteric potymer and the hydrophobic wax, a pharmaceutical composition having
little variation in dissolution lag time and high reliabiﬁty of dissolution characteristics
can be produced. That is, the controlled-release pharmaceutical composition

having little variation in percentage of dissolution over time and dissolution lag time
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being particularly preferable. In the present
i nvention, these can be used singly or a 15 plurality
can be used in conbination. There are no particul ar

E0COBIUPGANIIKAR on the enteric polymer used in the present
I nvention, but an exanple is at |east one pol ymer

sel ected from the roup consisting of pl | .
withima idtydr bediveen dafe ip rae éestisplitiony gpg n,gaifﬁ%)ya;p iation in
cel lul ose acetate succinate, a nmethacrylic
percettage GEdisgbdiutien badrqpéaﬂtﬁlomdagltmwltb maapugPH in tost solutions is
(manuf actured by Rohm Pharma), Eudragit S
madd g@é&itf)lém rLAReRYoRo due Rb asing) Suchnal releaseeconteelijng oating, the
ethyl acrylate copolynmer (Eudragit LD
contr&l?@cf‘ Pélé?%é‘[)ﬁgrrﬁﬂcéﬂﬁi&ﬁl cdihBE&TadN aceorditightacth|present invention is a

met hacryl ate copolymer (Eudragit L,

contrgﬂ %ﬁé?es%’ga@ﬁam |c%b§ﬁ'|h§é‘%péé¢ gd’;i' ggilﬁigﬁ cﬁbh%és prexteatad
e P N e e

hydr.ophobi ¢._wax used in the present inventlon i's a
hlghﬁyw@ﬁh QRfkii tive 17 E0006 UPO4W KAN that has

ductili ty and a_l ubrjcant effe

a Hihgne are apmarticulas imiations ont ﬁé@? %o@@%@ﬁ‘%ﬁ Sk in the

and an al kaline earth netal salt thereof a 6\1 t tic of
preséiteinearition smipng)asitivs waterdesalvble Rabraenhas [iip chardc efistic o

particular limtations, but specific exanples of %
hard§dlsiving ¢h witemngttissolving ve snierly cisRarsig 4t SEgaltie Bolvents

stearic acid, carnauba wax, 5 glyceryl dibehenate,
such%@fr{é?rﬁ?arfcﬂtét'ﬂaﬁ@ll gragsined, SScmrdpgthqlmdoacatmey Resferable

esters havi ng an HLB value of not nore than 5, white

exanﬁ@%é\i\?eiud@eﬁw EONAGES, &t Aninoaiyti methasTylate bopalymer RS

crocrystal lI'i ne wax. The hydrophobic wax is

Eufhdi ﬁgﬁb@éaﬁ\&fal:ﬁﬁéa b REs KRG PAGHRAE)) dridion stetagr with ethyi cellulose

magnes um st earate, cal cium stearate,

belnat eaid r%‘f%raﬁufaer nqﬁ l?ﬁeﬂ?@%engtﬁ(/éﬁﬁéfﬁ #Hlicbs kandecustasiagly or a

gnesium stearate 10 or
c_alciumste r.ate qﬂ% articularly preferable. The
plurgfity 68N 86 Y5 'ﬁgfof“ W the rel ease-controlling
- coating can be co

I lled th h t
t heTm@pqugéLocmlp@p[ rﬁ&gfégés( q)r:;] &%?Htgr\gp%@gﬁgﬁ%%ésooﬂ A present
mve:lt?r;"l ﬁ%&éﬁégﬁggf Iegg’laoggrgoly}q%?@%rl%‘g ﬁ' Prﬂ% grouS%%nSIsttng

coating. For exanple, if an anount of th

of hydrbrypropglahetiiye cphllmphthalate hydroxypropyl methyl cellulose acetate

succinate, a methacrylic acid-methyl methacrylate copolymer (Eudragit L
(manufactured by Rshm Pharma), Eudragit S (manufactured by Rshm Pharma)) and
a methacrylic acid-ethyl acrylate copolymer (Eudragit LD (manufactured by Rshm
Pharma)); a methacrylic acid-methyl methacrylate copolymer (Eudragit L, Eudragit S)
and/or a methacrylic acid-ethyl acrylate copolymer (Eudragit LD) is preferable, with a
methacrylic acid-methyl methacrylate copolymer (Eudragit L) being particularly
preferable.

The hydrophobic wax used in the present invention is a hydrophobic additive
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15 in the release-controlling coating is increased,
then the dissolution lag tine will becone | onger,
whereas if an anount of the hydrophobic wax is

E00GE1PE4EKAN hen the dissolution lag tinme can be made
shorter. Moreover, upon increasing the thickness

of
et 4R 481 g OF1E4EERt RRAER bhBe!g B5EPRy acid having
at TR eeBl, B B AR iop S o] Sl 16 an ester thereor,

enerally 3.0 to 95 wt% preferably 5.0 to 90 w %

and Fhghax préseribl (T hete e BS PRFtgUIdLBitAtioRs: Rt SRSCHIC examples of
amount of the water-insoluble polynmer and the enteric

1) angd?)yinglude magnesiun stearatep salciIm istrpratea steajic adighreasiayba wax,
there are no particular limtations on the total

glyceaytalipeherfate haonosesfatiyraxid esices pod piveeratriatty beidestansihaving an
pol ymer in the rel ease-controlling coating, 25 but

HLB Vhilue df siotimcrethan 5| while heeswhy, 80ytmgehatddoil, and waxes such
preferably 40 to 75 % nore preferably 50 to 65

as mitrderySafing v t hﬁ]é’\g%d}’s\?h%ictm isfRERASISly @@ st bhé Relected
coating. 18 EO006 UPO4W KAN There are no particul ar

rom i S R AR e AR BB e,

i S anoun

cam AR EL oSt VL bbby 91 iy BB, ot
or caf'cglfr!\fﬁgg%a_rggeffg’lggﬁ%g@chuigyén%géragfq.Lh: pref erabl e form of

the, present i nvention, .the release-caontrol]ing coatin
conhgidizsalitian EG T s dhe Telbre Saranng <g8liug fan b cantrolled
pol ynmer, a nethacrylic acid-nethyl nethacrylate
througb gae gapositivareidhe releasergpalgplingyroating (fhe enorertiens of the
pol ymer, and magnesi um stearate or cal cium stearate
wateninsohblépdiyognoibecnienc pslymenanddhe hydraphobic wax) and the
rel ease-controlling coating according to the present
thickrigssi afithatcoating.s Boredxamabiey if aadenbonicafihewater-insoluble polymer
pl asticizer. There are no particular limtations on

in the! RfeddcAGANtEIIIRY cOERY ik hdrB8sed, ahenthe BeOIUtion ladtine will
specific exanples include triethyl citrate, cetyl

becoﬁl'eqeﬁ?éﬁ, whett <R aAl arh@lrin6r &% Ay@@ipBbbicalak RIIABE8ES, then the
glycol';  one of these may be uSed, or a plurality may
dlssonﬁloHSl? tihdk & g;ﬁg%qéégh?r@' VM&EBQQDH%?ﬁhJéé%Sﬁ% gllge% thickness

citratie 1s pre nthe case't

or il HE st Sl ok O SefroB B, oo O 1

There are no particular limitations on the amount of the water-insoluble
polymer in the release-controlling coating, but this amount is generally 3.0 to 95 wi%,
preferably 5.0 to 90 wt%, more preferably 10 to 85 wit%, based on the total amount of

the water-insoluble polymer and the enteric polymer in the release-controlling coating.

- Moreover, there are no particular limitations on the total amount of the

water-insoluble polymer and the enteric polymer in the release-controlling coating,

but this total amount is generally 30 to 85 wi%, preferably 40 to 75 wit%, more

preferably 50 to 65 wt%, based on the weight of the release-controiling coating.
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pol ymer and the enteric polynmer is high, it is
preferable to add cetyl alcohol as the plasticizer,
whereas in the case that the proportion added of the
EQOOBAIRO4VMAGANUDl e  polyner is low, it is preferable to
add triethyl citrate as the plasticizer. There are no
particular limtations on the anount of _the
pl Abereareeno partichlar liglitetions ebrthe @Mausy of Hig h\f?ﬁOPb@P'B u‘fax in
this amount is generally 0.1 to 20 wt% preferably
the réleasé-contyolling ceating: foest #iis pmalind is generally fto pewido ,d:pfeferably 8
the wei ght of the release-controlling coating. Mre
to 5oslﬁ%lrhbfeabﬂeyerabw 10 3R94%, batticukerlyprefesably &0 taddfewt®f based
he wat er-i nsol ubl e polyner based on the total anount

h8'relcBs8lcehtrailinglovaBAg.and the enteric pol ymer
on th@ Iﬁﬁt anr hence cetyIQaI coh%l i s added, the anpunt

élﬁ pr gf%tré{%!egbﬁﬁ B? ht? %@SHﬁh@éhﬁ’orﬁh@ rdlehse- é@nmél?(mg coatlng

e nore preferably 1.

contadra%‘ie}wg @8$%3§ @f%@?{q% Lbﬂeﬁgﬁ%ﬁ;ﬁzﬁ?ﬁ%{&h{l%eédléllgqethyl
e e R PRR Ry AR Mt ey a0

the water-insol uble pol the e erlc pol ymer
magnesiumsleargia ehealcium §%@§¥tec"]st tﬁﬁﬂ’a/df%oh "t hey

anmount of the triethyl citrate is gener lIy 0to 2

wt Furiheshoreshy rejease-gontralling opating acerrams 3 rtafhe presen

12 wt % based on the weight of the 5
inverttienda peefecatily clddenty aondain egplasticiger t iTbereare ne pafisular

case that the proportion added of the water-insoluble
limitaRioh G theasgsticrer sed imtra psenhinvehtiomédut specific examples

wat er -i nsol ubl e polymer and the enteric polyner is

inclul@¥ é’tﬂglbflf?ﬁfée cbhyl 8lcbibl, aidiycdrel fatty atitbester, tandspropylene glycol;

pre er eto addthetrlethyl citrate in an anount

onec?ff @Ee ??| & @oat ﬁ%%ytﬁ@u%d #htor@binafien. Cetyl alcohol

ease g fromthe viewdoint of

or tri t'hy g'até;%térgféﬁélggr o i cddiniPid ?r%@bﬁ?dn%de?ﬂoﬁth&e

ease phar maceu conposition
watef g RO TR BassB Th el At ot i RefeiShSoluble
polymat S%c?ﬁmééﬁi?ﬁsfﬁéa'%ﬂ% ?ér{n HEisditpisratle d Aoty loghpl as the
hydr ophobi c wax can be carried qut 8&?&€$ﬁ$|V|&g'orl I
plastioizarewbereas: indhegase thatidbe grrorian g & wattripsqiphie
pol ymer and the hydrophobic wax in a solvent, and
polymer isgowf itis piefexablisetd addhirietiny! gizate asdhemipsticizene Thewe are no

Here, the liquid obtained by dissolving
particular limitations on the amount of the plasticizer in the release-conirolling coating,

but this amount is generally 0.1 to 20 wt%, preferably 0.5 to 15 wt%, more preferably

1.0 to 15 wi%, based on the weight of the release-controliing coating. More

“specifically, in the case that the proportion added of the water-insoluble polymer

based on the total amount of the water-insoluble polymer and the enteric polymer is
high and hence cetyl alcohol is added, the amount of the cetyl alcohol is generally
0.1 to 10 wt%, preferably 0.5 to 7.0 wt%, more preferably 1.0 to 5.0 wi%, based on

the weight of the release-controlling coating. On the other hand, in the case that the
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or suspending the water-insol uble polynmer, the enteric
pol ynmer and the hydrophobic 3 wax in the solvent is
sprayed into a bed in which the core or a core that

EocoBasPOMamMKANOvered with an inert internmediate coating
has been fluidized or agitated, and the 20 solvent is
dried off, thus form ng the reI ease-controllin

propartian iadded of theswaterdnsritlble palymegbageden tneet%%re%n?%of the

has been covered with the inert internediate coati T:ﬂ _
watefTinebkible polymepantitheleaterid polyaer inowmand henesoirigihid cifate is
the coating solution containing the water-insol uble

addefotherahounthsf thetristhyl giwhierisgeashllytfe0 hy 20 opitio rrefonally 6.0 to
used in the present invention, so long as this solvent

15 w@z@smbfhepféiéra%ﬁ P55 Mi20wth; Abaddicor thewakight bfithe ubl e
pol ymer, the enteric polyner and t he hydrophobi c wax

d e kiibn added of th
leaf B FolpSERINE”, St T glses et it pepii s of e

th {
wa’cef3 mé‘b?:\ﬁ Pﬁﬁlﬁ&?{ﬂ%%‘gﬁ o?ﬁg% Bf%ln Qhoﬂﬁgogﬁg \ﬁé‘tﬁa—mmmé polymer
| b

anc S SHSBR B 4&@%&%@&1&»@4@3@_ Blgel i g ypreable o
add t}]ggégw;%ég%aém oggtu gfep% igﬁt o &}qggwl g %% Yt\)lgight of the

polymer in the rel ease-controlling coatin V\f] . be
releaseiasntrolling coakien fiem tha WowRaws of Rients Ishaihening of the

pol yner to cone into direct contact wth the
dissdhation lagdime bbtheasomirofiedpelease pharmaeeutical aemgogiion ascerding

physi ol ogi cally active substance. In the

to the prégentt irdéntieh.ease phar maceutical conposition
according to the present invention, it is thus

pr ¢h e plcachPinReationieh@rovesnd of thiecsore dvitht theqeleaseeontrolling
hat " 10 does not have an adverse effect on the

coatlﬁh ?:Bh{diﬁiﬁ Phe WaterDRESILBIEAPIRT, RRE @AterROTBIPMEBE ahgitheen

core ont al ning the benzi m dazol e- based conpound
o T IR S TS L oo
polyih e STRE PN e LS ErIBnPRR W s G Bt UWing
ﬂuudi%gq? Eﬁa | l gg\,gé)ag cl;cp glgfqr}tk;ﬁg %81 yﬁlg\féagﬁ% @ynd%ﬁt&n&é by dissolving
or s SRS RS e PRt Seler AR ppnobi

the present invention, but sge0|f|c exanpl es incl ude
wax imythiesonsnd js/spraged Lntggebemyuw iehghe gpre or a core that has been

covered with an inert intermediate coating has been fluidized or agitated, and the
solvent is dried off, thus forming the release-controlling coating on the outside of the
core or the core that has been covered with the inert intermediate coating.

There are no particular limitations on the soivent of the coating solution
containing the water-insoluble polymer, the enteric polymer and the hydrophobic wax
used in the present invention, so long as this solvent has the characteristic that the
water-insoluble polymer, the entéric polymer and the hydrophobic wax can be

dissolved or uniformly dispersed therein. Examples include water, methanol,
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nmet hyl cel |l ul ose, an am noal kyl nethacryl ate
copol yner, ethyl cellul ose, |actose, mannitol, and
' cellulose and the |ike. Moreover, the
EO&ﬁ%&E@%@% a coating 20 conprising a dispersion of
wat er-i nsoluble fine particles in a water-insoluble

o] R b1 BRIl
rop SR b A o e

. | L acgor di to the present invention iis a
partiERY BierRRle, * Tk Pk Bre ol Rt iraNa vostt A A2l fray be
acj d . resistance and r?liable 25 pul sed di ssol ution
”Se‘jd'ﬂ'éﬁgé?%‘?tﬁg'i P2 8PRFAEIER desired dissolution lag tine.
Regarding the release-controlling coating that
c o?ﬁﬂsi et pRolyaEs N thesaleasecceiraling coating willthsr agidiziand
EO006 UPO4W KAN pol ynmer and the hydrophobi c wax and
hence dijie todesicahle fer iheramend pglymmes ta cotheunt dibdat contact with the
physi ol ogi cally active substance and the disintegrant,
benzimidezolediasied coompburidothat ishtee agitd-enstablegdhysisiogichlly active
di ssol ve, and hence di ssol ving out of the
substahysi olroiecdntivlle@tblcvse pHBFhaGERicaNcdMBosiabA atkbidimgto the
occur. Under neutral pH conditions, the enteric 5

presetflinvERtio it |s tﬂh§§ﬁé¥é@ablé%‘ grtﬁﬁ@@ afi Thert irﬁ@njn‘?édié{é %oating that
arise in the release-contr I'ng  coating, and thus
does 1138 e 3 v BRe AL Srithe !t RARGoF HEREALifhiddYbIEPEExd
and he g tarned in

ence di si ntegrant co e core"will

comeBlfiy bele I Setonilidlh® HihEuiifzoidased compound and the
hysi ol ogi cal .y active substance w || be dissolved .
fe'eag%-t%owﬁoiﬁﬁ% Gpatile Gegtainipd fhe watersolyble RhReR Ram Eaterisx
coexisting with the 10 water-insol uble polyner and the
polymsfiand thegidioriobigwaxe T bpEmaE ReRaftisular ligitadians ey the inert
) has an action of regulating the strength and fragility
internagdigieecqadingabet thimisrgsinerally @ oaatingycontainingha nedehasluble
action of regulating the dissolution lag tinme when the
polymghya waiterginsaluble palymee andls teawateridispdirsible sidsbtande.i Mere are
pul sed way a desired tine after the pharmaceuti cal
no pacioardintitations @rothe ingrt rte frhediBtees®iting! eI ThitA8 phésent
been 15 inmersed in a solution or internally

invenBeM Hiit SpEERE exArpslineilde hydrbXydr8syi cell hyd |
control [ ed-rel ease phar rraceylﬁjti%ygr @%r?’p?ogllotsiebn¥ roxypropy

methyl 2Efi6&e 34 ¥rdidtsal !n?@cﬂé&ﬁﬁg%gpgggﬁnn%ggééiﬁﬁése, lactase,

conposi t1on, _accor | ng to ! ! n I on, a
a4 PS8 551 8, QOB e cone

comphéi% Iaedispers;ion of water-insoluble fine particies in a water-insoluble polymer

~ as disclosed in Japanese Patent Publication Laid-open No. H1-29062 may be used.

The controlled-release pharmaceutical Composition, particularly a

pulsed-release pharmaceutical composition, according to the present invention is a

: revolutionary pharmaceutical composition having both acid resistance and reliable

puised dissolution characteristics after a desired dissolution lag time. Regarding the

release-controlling coating that contains the water-insolubie polymer, the enteric
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variation in the per cent age of dissolution over tine
wthin a lot or between lots, and 20 hence highly
[, %&thssol ution can be attained. The dissol ution
EOOJGZH*’S. the controll ed-rel ease pharnmaceuti cal
conposition, particularly the pul sed-rel ease

polyrﬁé‘?ﬁﬁ?ﬁ%‘@}dﬁéb?%ﬂ?ﬁ%ﬁ ér{cf)@o\{eq‘g m@.bﬁegc%:rﬁ%is X&@g%&ﬁpnsﬁble

wax accor € presen bl nven | |
o 0 et I e LA 2 o
oS T3 e SLAS i B By

. starts to_ take place, the majority of the - )
activeygylstaneginthe sorawill net eemyt akedebnewnalaeH opoditipranhe enteric
di ssolves out in a short tine. At |east 70% of the
polyraeyi will ghissadie, aanshiyerias! sigalt boles withatise én thebrslaaseecontrolling
general ly dissolves out wthin 3 hours, preferably
coating tdridhths Hbe dissolving Bquid &file pahétyatei into thelcdneuand héhe the
the desired dissolution lag tine. Consequently, the

disintegrint @bhBinée Iremeaopd illeweN hih€ Tracke Wil Hd preduced in the
particularly the pul sed-rel ease 5 pharnaceuti cal

releaSEUEBAROAIhG Toafifg [ \IhEreBY e PHISRIRAIG 20Bve S8GEXRHES Will Be
- the present invention has the charactteristic of there
_ . . Vari @t it . , ' _
dissofRTSLE 7 ioued Wavi'TAL s e, thel N dbiiote W™ hexdfing with the
; ' i f 0t iatestines varies. .
wate2fghubleCBFE R s g Bofite dheBr i PereleateSent Bl samying
of an active i.ngredient ., 10 contain in.the . ,
has yacia s ey ating s Eotiath pngTeedinn: Ctdns el ese- senteqlipg goating,
of the pharpmaceutical conposition itself, in a
and henge hiasan actjscef regulating & dissplubign jag meswhen the
pharnaceutical conposition according to the present
physiplegioally @slive substancaid dissolved butin-a puisedavay a desired time after
phar maceuti cal conposition, the controlled-rel ease
the phararateciéioali comhpositiorpasidrdimg to dng pressst imadmdipndm@s! teeen
sodi um as the acid-unstable physiologically 15 active
immessdabinanselutibh or irdbertle adanihiseiréd.ngAces iy, i thieni ng
Eudragit L or S and ethyl cellulose with the anount

contr&fedeﬁelladsecﬁérmab%ati@ﬁid@w&itltdh, %anwulaﬂ’@y ﬂ?nbgerﬁééﬁlFéﬂeéée

to 20 w % based on the total anount of Eudragit or

 pharmacificst %PGQ{EJJHJ %r&iﬁgtté‘m ?‘ﬁbﬁﬁ%ﬁ FivVeRRbA Chftdr e set lag time,

coat i ng: cium’st ear at amount of “cal cium
disso@ﬁé@rgﬁgﬁrst\ﬁ@ﬁ \Aﬂgl;eé%[ritag?ﬁ ?rhfeﬁteo/&isgélgfigﬁ f’ata ¥maQahQ 1 idlittle
variation in the percentage of dissolution over time within a lot or between lots, and
hence highly reliable dissolution can be attained.

The dissolution lag time of the controlled-release pharmaceutical composition,
particularly the pulsed-release pharmaceutical composition, containing a hydrophobic
wax according to the present invention has excellent characteristics, with there being
little variation in the charécteristics under the same conditions, and the

Characteristics being little affected by the pH of fhe dissolving liquid. Moreover, once

dissolution starts to take place, the majority of the physiologically active substance
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20 rel ease-controlling coating; and triethy citrate
wWith the anmount of triethy citrate being 6.0 to 15
W% preferably 7.5 to 12 wt % based on t he wei ght of
EQ00BN8PO4ARI/EAPE- control I ing coating. Exanple of the form
of the controll ed-rel ease pharmaceuti cal conposition
according to the present invention includes a tablet,
disscdvagreutiin & shortitimef | A lepshn0¥eof the agid-hosighle physiclegisally
no particular limtations so long as the
activpsahstanes igenetaliyatigemives out withtin Sahduts, @@farabigevithin 2 hours,
UPO4W KAN I n the case of a solid pharmaceuti cal
moreQsretstablyl withih ar hau! fterahe aldeired sligsalution lagtimeie Consequently,
aci d-unstabl e physiologically active substance, the
the cﬁﬁﬁbﬂéd—kqgaé@{)ﬁéﬁr@ace@'ﬂé‘éi'“@ﬁ%&éiﬁ@i, Rtiafsty thepulsed-release

according to the present invention may be filled into

phar@gﬁ% g !cSn{p%%ﬁf\?ﬂ;eg%H’ﬁa i ogf‘g @Bt@ﬂ&i@%&'ﬁ?ﬁ@#&iﬁ@% the present

sttron’in a nt al ni ng e

e TR TN AL Ao ) e SRR EFsottin

. capsule preparation. As result, th atient,takir
time Sf Gttt BIRE peresaof Bensdtiad ovet firbveBdl B Wine
) benefit due to the enteric pharmaceutical conposition
intestNRP ¥aRAst ai ned medi cal benefit due to the
control | ed-rel ease pharmaceutical conposition. It is .
paFromutheMiswpniat @frtgﬁlddssbdjﬂlwng%@'ﬁtlvlw plean pelivesipgredient
pharmaceuti cal conposition to be a pul sed-rel ease
contgihed ratheyhiaraiaceutigal Sotripmsitiothand the, meisitrerresistancexf|the
conposi tion having both a fast-acting effect due to
pharinBeegtidt compisitiontzelf} incapraforrpd sispeciofdhe cabirbliddirdlease
the drug to dissolve out after a certain dissolution

pharnageltice cBHposRiohlitcBding & il hg@%ent PRBANGS, Pelriicaarly a

conposition can be provided. te that the capsule

puIséé)‘;—x%qa"eé|§obf {)H&n?aﬁ:e?:’ii@él%ﬂ&\ﬁﬁfﬁ, itRe cﬁﬁﬁoﬁéad-ﬂel@ﬁéjpﬁﬁlﬂ%&e%tical

'S capsyle,_and noreover there are no
compflc¢0rmbusat raBerdadis Fochlf e S fsEblebnysiologically
acinEUPYRrES! b BRgscR Ut PR A oblbotdifia el s and ethy
cellulgRami b ananig riadiceluRsabping. 1o fo 25w e bésgbly 11 to 20

capsul e. For exanple, a plur aIité/ 20 of .
wt% basrd on the fotet amountef Eugdipait & oS and edhyl gelliglose in the

pharmaceutical conposition and a ) _
release-controlling coating: calcium stearate with the amount of calcium stearate

being 10 to 35 wt%, preferably 20 to 35wt% based on the weight of the

release-controlling coating; and triethy citrate with the amount of triethy citrate being-

. 6.0 to 15 wt%, preferably 7.5 to 12 wt% based on the weight of the

release-controlling coating.

Example of the form of the controlled-release pharmaceutical composition
according to the present invention includes a tablet, a granule, and a fine granule,
although there are no particular limitations so long as the'pharmaceutical composition
is solid. |
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plurality of reduced-diameter mni-tablets of the
control | ed-rel ease pharmaceutical conposition may be
illed into a hard capsule, or granules or fine

f
E00G§-UROAMBHKAN t he control | ed-rel ease pharmaceuti cal
conposition and the enteric pharnmaceuti cal

8? | ﬂ? %%s%] ?’rgqa gglgfpéérbﬁ%u%igé. qﬁﬁrﬁ&%@ Sff)'é ﬁ‘litepnra[ ta%mir(?llst?ifation
of the, APRTSIAR A WSO LY et SHEREnEs, NG coptighed-dease

fine granules of the controlled-rel ease 24 E0006 .
pharmgpgayicahRomReRitian Ascohing toisorrieseaiinyertianimry e filed into a
the enteric pharnmaceutical conposition may be filled

capsilgttogether véthsan entenb pbavsaceutioal compositibr i? whickes eore
phar maceuti cal conposition according to the present
contdiming thé aidrmystaisle phyeiolodically adtrersabetdnicedd covered with an
conposi tion package in 5 which the controlled-release
enterf \@datRge tusCirod G6IRE @t dpsiie propanaticiilt &Xd & result, the patient taking
pharmaceuti cal conposition in which a core containing
the dmgvecéw b@gm Béthe raRNMEAiR) R bénaft dUtcHBEMase 1S
covered th an enteric coating are filled into the
pharqﬁ??n@tfb%‘? E@ﬁ]bBQIt;{iﬁe%‘hg 4'Slistailsa fedial E%e?i?gf.l%egg Ergéh

at1 ons’on ackagrng  contal ner,
conrBERY85,EhRa R Rthcdl rlboglst P B RHE%m Brgeraple for tre
bﬁé{ﬁﬁjfast-actin .rrelplical bne&)it dueltot e enteric
contrg ga%R Playm 624 GaBRCS R& &RyisRehT al

benefit due to the _controll ed-rel ease pharnmaceuti cal
pharrmaggidinal compositions paatiscapharpasewicat apmposigpnhaving both a
control | ed-rel ease pharmaceutical conposition to be a
fast-gsting effectdee txtheenierie pbarmaeguticahpospoesitian andability forthe
phar maceuti cal conposition having both a 15
drug feedissalveioug a#iéf @ certdinadissoltitien &gt time duphtarthe palsederalease
conposition and ability for the drug to dissolve out

 pharrahéaitioal 66mpasifiod icaf PeUpriofiiddag Ndt@ehatuRe tapéilie used in the

pul sed-rel ease pharnaceutical conposition can be

presepit HWefiEn Ay B8 ¥Hard 2apaiRWrea B6EBad&Nd Bhd Fidrésverthér are
the control I'ed-rel ease pharmaceutical conposition and

no pe A hieiior B (TRl K= Sirol o et TRz getatin.
hydreRGRFIE PR QRuble RE AT 00 P KEEC Olhe 7 b piurality ot she

contrc?llesdgré?eré)sve' p easrm%cré%gé)ldcofrr?;go |t5<9ndgr(1:(lil orleor a plurality of the enteric

pharmaceutical composition may be filled into the capsule. For example, a plurality
of reduced-diameter mini-tablets of the enteric pharmaceutical composition and a
plurality of reduced-diameter mini-tablets of the controlled-release pharmaceutical |
composition may be filled into a hard capsule, or granules or fine granules of the
controlled-release pharmaceutical composition and the enteric pharmaceutical

composition may be filled inio the capsule, or tablets of the controlled-release

pharmaceutical composition and granules or fine granules of the enteric

pharmaceutical composition, or granules or fine granules of the controlled-release
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control | ed-rel ease pharmaceutical conposition
conprising a step of formng a release-controlling
0 spraying a solution containing a m xture of
EOOQQlﬂéBE@VK¥h50|ub|e pol ymer, an enteric polyner and a
hydr ophobi ¢ wax onto a core 25 containing an

phaf@‘ég?'ﬁﬁ%z?@ﬁﬁ?@%ﬁ&@r@%bﬁa{ %ﬁa&#%?fépﬁﬁm%%mggﬁéﬂﬂﬁﬂsﬂ'on

urther .contain an alkallne addltlve
may B8 led Tto e b85ELE0" ¢ E0006 UPO4W KAN Nbr eover the

rel ease-controlli ng coating may further contain
pl Mareeyerethe confrqligdripinase R"@”@ﬁé@'é’ﬁ'ﬁa' CREPOSHION; Q,CCOdeg to
polymer in the release-controlling coating from
the peesdn invention mayke mask iata apharmaeeutical compesition package in
physi ol ogically active substance, it is preferable to
whicli the tentrolledirebbase ptasmacéufical mbng:oaiiiohrsmd an enteric
i nternedi ate coating between 5 the core and the

pharmateatioz comiposition g which & egre tonthmingpitesadid-unstabid i on,
the controlled-rel ease pharmaceutical conposition is

physRIRficiigictive sgaémde iebeased wiltParnBaRYic corlting are ﬂ!ed into the

conposition. Furthernore, the present invention also

samé’ﬁé’éﬂagﬁ'g%@oﬁﬁﬁngﬁ’d Phere ikl n;ﬁe?rﬂgulaf fihRaRshd éh frﬁj?‘f&ag ng

varil a In the dissolutio tinme, particula

conta@né]'uéﬁrﬁdéx@ecor e;?Ies %Qe Qgeﬁé@acrfd%lis?% u%cg%g@ﬁ tiQn, r@gu[t, the

overi alnrng an acl

sV 3L e B P Al LA
e BB AL o S b2 L

' I‘g)OSItI on accordl ng to the present i nvention can
contrﬂl!ﬁ -esleags phamagaLEgaleamposiionh lhiseartisdady preferable for the
15 (5 ng tablet of Rabeprazole sodium 6.72 kg of
contraigthialedse phamagesiticak axppositomto bad mulseddpeleqse
hydr oxypropyl 3 cellulose are added to and m xed with
pharriafeltizabompbsitionz ol haisisda pharMasgLtichal edinposition havingoboth a
0.1 kg of sodi um hydroxi de di ssol ved therein is added,

fast-atliflg @ffabLd@d toothel sntdfic pRafhackI9idhl cdifpogifien ahdsability Sor the
produced are dried using a tray dryer, and then

drug RPSiISESIvE BLPLAE: & cértém%ﬁﬁﬁ&ﬂagatﬂﬁe 4o $he plikebirelease

crospovi done and 0. 18
pharmaceutical composition can be prowded. Moreover, a capsule preparation filled

with the controfled-release pharmaceutical composition and an enteric
pharmaceutical composition as described above may be filled inio a packaging
container aé described above to produce a pharmaqeutical composition package.
Mbreover, the present invention also provides a method for producing a
controlled-release pharmaceutical composition comprising a step of forming a

release-conirolling coating by spraying a solution containing a mixture of a

- water-insoluble polymer, an enteric polymer and a hydrophobic wax onto a core

containing an acid-unstable physiologically active substance and a disintegrant to

form a coating covering the core. The core may further contain an alkaline additive.
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sodi um stearyl fumarate are added and m xed in, and

the m xed granules are conpressed into tablets using

a tabl et machine, thus preparing tablets (uncoated
Ecoobae\sIKARCh wei ghing 56 ng and containing 5 ng of

rabeprazol e sodium Next, the 25 uncoated tablets are

made to flow in a fluidized bed coating apparatus, and
Moreaver, thet rtensdi-eordralling coafingonay futhaerisontaina pigsticizer.

di ssolving 318 g of ethyl cellulose and 540 26 EO0006
FurtheftAéN, K\Drevenit tiey dniexig pobypér indhé ndlease-cont6liifg kegatig from

et hanol, and uniformy dispersing 252 g of nmagnesi um

comisd A6 dirEcl cirRadthsitts Hahdiunstabky paySsiogitally Autivd sabrstagcee, it is
an internediate coating in an anmount of 4 ng per

prefe](":a’ﬁ?é & furfifeh iftGOse aRit &P 8f fdﬂr%iﬂq;\gﬁ irlr?ﬂiin?érﬁediate coating between

oating-covered tablets eachI ighing 60 ng and
e AR oA AR 17 BRI,
120 it ..L100, 480. I
contrdfBhee SO K3 Qim0 Blp Bl b0 208

addi n FGO of. magnesi um stearate, 90 g of talc and

Phaﬂsacwt%fa SOMEAREIAN. di oxi de and uniformy dispersing is
prepared, and is sprayed onto the internediate .
cohtiithgmaeree thaiptasentinventionalsg nravidae armethadfcaniglling
thus formng a 10 ng pul sed 1o rel ease-controllin

release tn retlyicewasiation im theodissalutien 1ageﬂireas|@ar¢inuiaﬂu@é@tmg%@d-release
conposition containing 5 ng of rabeprazole sodiumin

pharmadéutival taippesitionnby eoyerindus edre ddntaioirgy an ahighunstable
produci ng such a controll ed-rel ease pharnaceuti cal

physi@@@m'ytdcﬂve stibstarbe @pteddis M erhat With axleteadeccantadingecbating
using the follow ng conposition and production

conta‘rl;‘\'ggﬁ QdyvatEPingiasie {S’%E"ﬁ%ro ak @nfrid BARinkP 'andc% ﬁYd?@pﬁébié%&ax.

esi um oxi de, of hydroxypropyl cellul ose an

D A s R L S b i e
nventif cagpforgheftiie I RS aftoReH B ShrdibrcS 5

tray dryer, and then passed through a 1.5 nmm screen,
and then 0.58 kg of | ow substituted hydroxypropyl
cellulgse and 0.12 kg of 20 nagnesium stearate are

(5 mayigblat of Rpbepkagrle §0dBAY t he granul es are conpressed
into tablets using a tablet machine, thus preparing
t abl7étkg ¢imenniteld2idkg ef enpspavidoneangil. b gz hygraxyaropyl
containing 5 ng of rabeprazol e sodium

cellulose are added to and mixed with 1.0 kg of rabeprazole sodium, 4 kg of ethanol

having 0.1 kg of sodium hydroxide dissolved therein is added, and granulation is

carried out. The granules thus produced are dried using a tray dryer, and then
passed through a 1.5 mm screen, and then 0.3 kg of crospovidone and 0.18 kg of
sodium stearyl fumarate are added and mixed in, and the mixed granules are
compressed into tablets using a tablet machine, thus preparing tabiets (uncoated
tablets) each weighing 56 mg and containing 5 mg of rabeprazole sodium. Next, the
uncoated {ablets are made to flow in a fluidized bed coating apparatus, and an

intermediate coating solution obtained by dissolving 318 g of ethyl cellulose and 540
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(10 ng tabl et of Rabeprazole sodium Production nethod
1) 25 5.192 kg of mannitol, 3.96 kg of crospovi done
and 0.33 kg of hydroxypropyl cellulose are added to
EOOQﬁddP34W#GA31th 2.2 kg of rabeprazole sodium 4.4 kg of
27 EO0006 UPO4W KAN et hanol having 0.11 kg of sodi um

hydr oxi de di ssol ved erein is added, d .anul at i
g of NEeRiAroaY liiestia 15EkdiEetEndl R umiRtmn i Psfaste o of
using a tray, dryer, and then ssed through a 1,5 mm
magnesiwBSleafate e %5@9’“%'%‘?“@)/%@88% R@”‘&E g angniggmegdiate
of sodiumstearyl fumarate are added and m xed in, and
coating & gh amowy ofidang pes talriels asd hence preparngintgimegliate
tabl et machine, thus preparing tablets (uncoated
coatinglebeersd tahlsts wachy hicighing 50yngadd containing igmaefirgberazole
rabeprazol e sodium Next, the uncoated tablets are
sodiummdeMotedverveeparately, ahditaabl zeiltionashtaned yadissalging d20 g of
an intermedi ate coating solution obtained by

Eudrgis B0V, 480 & BF ethydbeRilby aﬁ@'SB? ob€atlslcadl in 946 kg of
hydr oxypropyl cel’lulose in 9.58 kg of ethanol and

ethardl! 4y dingimﬁf Aghediuth %a?&e{‘"ﬂ%??ﬂt&l@aﬂd@i go® titanium

Into the s n 1s”sprayed on, ormng an
_ . I .
dloxr#é;%ﬁé W%Qﬁh@hdéﬁﬁ%g@?ﬁ% g??@égeﬁm@fﬁe%{rg eeg ol® e intermediate
.coati ng-covered tabl.e ach i ghi 9.7 nd
coatifgRpuPA bR figh R i the FRmtb Al stk frmipd 8 J0o puised
releagtg%gé rtgﬁihé’cpggné,t Eﬁ‘é‘r% M?&S{t'{o?@gb%!epa%gg:%?%ﬁgépml composition
cel lul ose and 40 g of cetyl alcohol in 13.11 kg of 15
contaiping fomg ndberrgeale sy iBR THhgwdablatcan @sr%rpg,ucqcm g
of talc and 60 g of titanium dioxide and uniformy
di Moregvergwhandproducipg ayehl acontrofled-rélease pbarmaeceutical
coating-covered tablets flowing in the fluidized bed,
compdsitionf thenungpated Gabletsmansaiso begiredseed osing the: follpwing
coati ng, whereby a controlled-rel ease pharnaceuti cal
compaRitionsanid SrvdueHon Adthdd LPom@xarhpieal ek aPinanhieli 810 kgof
a 69.7 ng tablet can be produced. 20 (Rabeprazole _
s R, 85 30 iR ASS kb B
| »
rvor VbRl 56 ST TAERRE R0 Tk o b Brgplg ocium.
3.4 Ltéa'f SHnbL S GnoGHn AAEK b Ra clit S 2T hé Glaribs thilRe

produced are dried using a tray dryer, and then passed through a 1.5 mm screen,

and then 0.58 kg of low-substituted hydroxypropy! cellulose and 0.12 kg of

-magnesium stearate are added and mixed in, and the granules are compressed into

tablets using a tablet machine, thus preparing tablets (uncoated tablets) each

weighing 56 mg and containing 5 mg of rabeprazole sodium.

(10 mg tablet of Rabeprazole sodium: Production method 1)

5.192 kg of mannitol, 3.96 kg of crospovidone and 0.33 kg of hydroxypropyl

cellulose are added to and mixed with 2.2 kg of rabeprazole sodium, 4.4 kg of -
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25 produced are dried using a tray dryer, and then

passed through a 1 mmscreen, and then 0.3 kg of

cr ovi done and 0.18 kg of sodi um st earyl fumarate
EOO%@EEﬂWEA%d 28 E0006 UPO4W KAN ni xed in, and the

granul es are conpressed into tablets using a tabl et

r ted tablets
etharFEa I 01T @%o@%hgﬁ@&@aﬁeﬁ%%w‘f%@%%e s gfidef] &
razo e _uncqat e
aranfiBiGR AT RIS afhe e besisProgac A %!ﬁsfav%wa@trav dryer,
nd an int ermedl ate coating solution obtaine
and tﬁﬁ@@@ﬁwﬂ 999h § 55 srmisaaedkatcbien 39 kgl%g@smv@@ngzand
of et hanol and uniformy dispersing 219 g of
0.1 98:89 of aadisneateary fumarate mee edied iapd mixed in,anedthergranules are
formng an internedi ate coating in an anount of 2.9
comprgsgat intaldhdets using) & abdet machiae| mylsiptepamr@iable&s (uncoated
coati ng-covered tablets each weighing 55.4 ng and
tablets) eagh weighihg Bﬁgnﬂfanﬂahﬁmmm| 0 ARObRabeplize RV &ddium. Next,
separately, an ethanol solution obtained by dissolving

the uﬁcé’atléﬂ t@Bie@@l@fﬁaEe td flowifa. ﬂdﬁ“ie& b@& cRhhiNg aﬁﬁb&dﬂu@%ﬁad an

6 g of triethyl C|trate|n gof et hanol
ey o e gt 97 ) i o

oo RO A P %ﬁﬂéﬁagﬁfwﬂ@%asﬁsasw1

t hus ul sed re|eas nt r.ol
magn@&mﬁ aReRe PEbre Sl 5 SPeareLPRDuS S e fesmpdiate
03|t| on 0%3 cont ai ni ng 10 ng of rabeprazol e sodi um
coatmwrha%ém 1l B Res et Angdirnes. Prepanin iigiardiate
Ef fects of the Invention According to the present
coatingroeyrredrablets earh waighing 59.76gandl santainingelk g of rabeprazole
phar maceutical conposition, particularly a
sodiupul sMdramles aspapitalyran emarumsom:ioncisrpcepared)by dissolving 143 g
cont ai ni ng an aci d-unst abl e physiologically active
of Eudrgitt |t 538 g phethylecetiuloseaand-40gastidetyd midvkiol Mo13.11 kgeof

variation in dissolution lag tinme and percentage of

ethandl, S50l sdding 268/ ofthaBnedith Stbaiaté e10ﬁ§'o|f tdly aﬁH 60 g of titanium

di ssol ution characteristics can be prepared

dioxidePdnd GHifémly Wl&?érélh érﬂmsrﬂiré Bﬁioetﬁﬁm@%éﬂ%‘f@m I cal

COHDOSItIOﬂ accordi g tot resent 1nvention, the

coatu@néé&g% 't?ﬂet%%vﬁﬁ@ o e ibised fbe'ijh ?ﬁ%ﬁgﬂ@ﬁ@aﬁ 10.mg puised

lent are goo and mnoreover

S AT e e A —

containing 10 mg of rabeprazole sodium in a 69.7 mg tablet can be produced.

| (Rabeprazole sodium 10 mg tablets: Production method 2)

4.92 kg of mannitol and 3 kg of crospovidone are added to and mixed with 2
kg of rabeprazole sodium, 4 kg of ethanol having 0.1 kg of sodium hydroxide
dissolved therein Is added, and granulation is carried out. The granules thus
produced are dried using a tray dryer, and then passed through a 1 mm screen, and

then 0.3 kg of crospovidone and 0.18 kg of sodium stearyl fumarate are added and
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29 EO006 UPO4W KAN wi Il now be described together wth
the follow ng experinental exanples. Experinental
Exanple 1 Effect of reducing variation in percentage

Ec00ef UPDSAPKAN on over time and variation in 5
di ssolution lag tinme for pharnmaceutical conposition

and thus increasing dissolution Breci sion through
mixeddhliang thegrantiodace wampresses| ivtestabletw tsinn|a tablat Maachige. thus
Usi ng rabeprazol e sodi um as the acid-unstabl e
preparingstablety (widdajeditziblets) eacibeeighing 52.6rg @ndadntainingst) mg of
. pharnmaceuti cal conpositions having D

rabepralz6Rssydran! I Nekt, NBe cAdbatedtablets/are roade tofipwdn @i fanidized bed
and coating amobunts were 10 prepared foll ow ng

coatiﬁgggﬁéféﬁué_érfa &h IRSFhddiae é%%tiﬁ‘gﬁsoﬂﬂién%tﬁéiﬂbdttimhsérﬂSMQ 651 g

carried out thereon. The conposition of the
- I 1
of RS ERGAREILEN % S2 Ay et Ry i o g o
.enteric | yner .ar h habij . .
R N N S
) on. 15 Eqr_the con Il ed:-rel har. i .
i an el o e L S R R G hostn covereo
Eud it L100 [ I
tablefapacy WelgbHIALEh & Meandonan PEL IS0 rebeRPgpl Sodium.
(hydr ophobi ¢ wax) and cetyl al cohol in the .
Moreowtr sepatatelyran ethagoteeiution ohtaired by disspbyng2.21kapbiudragit
31.6 wt % (amount of hydrophobic wax in the
L100r V8 asef-athyltoetillosegindotta g of trietbyl diratelie Sadigueitetbanol2gnd
rel ease-controlling coating = 31.6 w% anount of

addingt 485 g ehlohir skedrat 3721y of elcase 228 gtofditaniom dioxide and
coating based on the total anmount of water-insol uble

ontoR RS ST RN P pgies sy et 9,
coatAEh RN 165l Ahe (AR G i gl o g puied
otofconolo SRR e Ao e 5288028 composiion
contdEiRB A8 Gl/BberarHE RN h SEAIS WA pragflcsd

stearate 30 EO006 UP04W KAN
Advantageous Effects of the Inventidn

According to the present invention, in the case of a controlled-release

pharmaceutical composition, particularly a pulsed-release pharmaceutical
composition, containing an acid-unstable physiologically active substance, a
pharmaceutical composition having little variation in dissélution lag time and
percentage of dissolution over time, and high reliability of dissolution characteristics
can be prepared. In particular, with the controlled-release pharmaceutical
composition according to the present invention, the dissolution and absorptivity of the

active ingredient are good, and moreover the pharmaceutical composition itself has

excellent moisture resistance. The advantageous effects of the present invention
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(hydrophobic wax) in the rel ease-controlling coating
were 15 wt% 40 wt % and 30 w % respectively (anpunt
of hydrophobic wax in rel ease-controlling coating
E00OBd$OM\WKANhe wei ght of rel ease-controlling coating
30 wt % anount of water-insoluble polyner in
. release-controlling coating based on the total anount
will nw hrdescribrddpamiher withane fallowingicxprrimeetal Srameles: n
rel ease-controlling coating = 72.7 W%, and the
coati ng anmount per tablet (containing 5 ng of
rabeprazol e sodium was changed between 10 ng, 15 ny
Expedamengd) Examgtert t he control | ed-rel ease pharmaceuti cal
conposition of Exanple 7, the proportions of Eudragit

Effect-d0edUeingerdriatior liy perdentajdy dissdiltidroseer time and variation in
(wat er-insoluble 1o polyner) and nmagnesi um stearate

disso(diabﬁrlsq'ﬂﬁ@ for MRSImhSedtleai &&Jngéﬁﬁoﬁ QRH ALY intge£98¢ RGolution
were 11.8 wt% 47.1 wt% and 23.5 wt % respectively

Ol L A
o8 iacantlia HdnEIEAR o3 bRFBbRDIELp S

amount of ter-insoluble polyner and enteric polynmer
subsERCorirouedcloast plrmage el FRGPaS B TaNgy nSang | ne
coati ng anmount per_ tablet (containing 10 ng of
releasegsopiralling 60atRgs Al vaueyisrampqsiians aidgating amgunts were
control | ed-rel ease pharmaceutical conposition of
prepared figllowing Examplesil ¢p Srdassribed befayd raagi dissalation tasteweee
pol ynmer), ethyl cellul ose (water-insoluble polyner),
carriethduti theresine arfaescanyasitigrhobthe rekeaseaudtrolingtdogting was
citrate in the 20 rel ease-controlling coating were
adjustét by bh&h?iﬂg haviabhouns Zdaédof thenuaterdisolibldipolymd, the enteric
wax 1 n release-controlling coating based on the wei ght
polyn®¥r arldthRanRhEEHiLie WakNang & tHdting 2AodntWie g tebugh the
wat er -1 nsol ubl e polynmer in release-controllihg
amoudrfabhieg digsed on the total anpunt of water-insoluble
pol'ynmer and enteric polynmer in release-controlling

COBb} 1 AL 20 Pl AT B Shton o s 105
v R B0 b0 TR Lo 50 b o

conpositiqgn of Exanple 12, the .
polymer), magnes?um stearatenPhydroghobsc wax) and cetyl alcohol in the

release-controlling coating were 10.5 wt%, 42.1 wt%, 31.6 wt% (amount of

‘hydrophobic wax in the release-controlling coating based on the weight of

release-controlling coating = 31.6 wi%, amount of water-insoluble polymer in
release-controlling coating based on the total amount of water-insoluble polymer and
enteric polymer in releasé—controlling coating = 80 wt%) and 3.2 wi% respectively,
and the coating amount per tablet (containing 5 mg of rabeprazole sodium) was
changed between 10 mg, 15 mg and 20 mg. Moreover, for the controiled-release
pharmaceutical compositions of Examples 4 to 6, the proportions of Eudragit L100

(enteric polymer), ethyl cellulose (water-insoluble polymer) and magnesium stearate
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proportions of Eudragit L100 (enteric polyner), ethyl
cellul ose (water-insoluble polyner), calciumstearate

ic wax) and triethyl citrate in the
Eoodegzjg’rgg@‘?/%#rol ling coating were 44.0 wt% 5.5 w %
29.7 wt % (amount of 5 hydrophobic wax in

b RSO BB ESBb RSP T o 6 an

B I R N W————

pol r and enterjc polymer_in rel ease-controlling

the %&%ﬁ%@eéaﬁt@%@mmﬂeg & M vl reapruint pbwater-inselUble
coating anount per tablet (containing 10 ng of

polymgpisiye ecaiidlling copling tasedw the total smayint pbwatarénsoluble
control | ed-rel ease pharmaceutical conpositions of

polyrasaand ester® payrbss in reteasgrapdraliingnesoating =ud2 Foit%), 50d the
(enteric polyner), ethyl cellul ose (water-insoluble

coatipg laymamt pec tlietfooatairiing Semg vy daisgprabole sedimprds @hanged
pl asticizer in the release-controlling coating were

betwédén 30wWh§e 15 mi &ad 28 .mig.wt % (anmount of hydrophobic 15
wax in release-controlling coating based on the wei ght

of mekr@&&@&%t@n#y«s@ngorr&?ﬁfaﬂ;ggtfcﬁ &%&E}Sﬁfgﬁgf?‘%ﬁgﬁegf the

wat er -i nsol ubl e po ease-C g coafing

ron 3 f B ey B ] B4 b
o el e RRSEIIEIn F BBRefebgmytin
SRRLALIT LA TN SR A T -

sodjum was changed between various val ues (6, 10 and
wax 'Met@gﬁ.e-qomr@lws coatigg baged on the waighteafreleasgzaonireling coating
_pharmaceutical conpositions covered with a coating
= 23-8 % @meuntiof yvalehingoiviphopolymein (élease-comirallimy ngating based
wat er - i nsol ubl e pol ynmer and an enteric polyner),

on the ltetahameunt ofavateoinspdilile potyn2ér dray entgric @alyrgsinof
vari ous conpositions and coating anmounts were prepared

releasetbnibling CoatingEBOlww), ndaps fdobﬁﬁ? Bttt E@F‘ thblet (containing
eval uation was simlarly carried out. 32 EO0006

10 m¢/BP Aabidfrlb a1 sollfifn)Aas ARRUD! P8 ng2TPOSI i ons of
é(%ontrol s 1 ang 2, )t he proporttireg%g{%f Eudragit L100

égf?ﬁt’eﬁre;‘cc{hﬁo‘tﬂﬁgfréleﬁgg pRh%hcERldat bORBos¥Bh BF ExaRpidah She
proportions of Eudragit L 100 (enteric polymer), ethyl cellulose (water-insoluble
polymer), calcium stearate (hydrophobic wax) and triethyl citrate in the
release-controlling coating were 39.6 wt%, 9.9 wi%, 29.7 wt% (amount of
hydrophobic wax in release-controlling coating based on the weight of
release-controlling coating = 29.7 wt%, amount of water—inéolubie polymer in
release-controlling coating based on the total amount of water-insoluble polymer and
enteric polymer in release-controlling coating = 20 wi%) and 9 wt% respectively, and

the coating amount per tablet (containing 10 mg of rabeprazole sodium) was made to

be 8 mg.
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coating were 40 wt % and 40 wt % respectively
(hydrophobi ¢ wax not contained in release-controlling
i.Ng, t of ter-i | ubl I [
E0ofePERAIT o1 1 Png 5 coating based on’the total
anount of water-insoluble pol ymer and e(r)1teri c pol ynmer |
cokdrhE %ﬁﬁ%ﬁ@-@eﬁ%ﬁﬁh%“rﬂ@%ég“ﬁg@ec%%%&ﬁ%%%%%z, the
f t ' f .
propgBiefeat Byar it Mo BBFET GRS eyl Fofciops Gafeuripsaliile
d eth ter- | ubl e
poly B0y REPHIT eehEiS DU IOROREHE SN THEUMA R s o6

respectlvely hydr ophobi ¢ wax 10 not contained in
releasgtcontrellingfiaagingiwaye dda® wi¥, Sdmwitht 287 with damiotisbblibl e
polynmer in release-controlling coating based on the
hydrophaliic wamiin releasevaostroiiing chatimgbastd ovthameightefer i
polymer in release-controlling coating = 80 w%, and
releaseeontraliinggomting i+ 20 @ wt%, avhelntwi svatedinsbuble pblyfibr il 5
(Dissolution test (1)) This dissolution test was

releag8+don@dllipgtcoating bakbe ohqhé %rananﬁehh@ﬂwéfyr iRk Polyrder and
to 7 with n (nunber of cases) = 2. One tablet of the

enteﬁ@ﬁéf?ﬂér%réléé@é@nt?&ﬁ@ﬁ&%ﬂy J3"’1"! 10\9%’?5 @mitf‘?agﬁgﬂéctwely,

chloric aC|

[ [
and *E‘E%g?éhééhﬁ%d*’?ébfa?ﬂ%%@gw@k@vé 10 5f SE B anr gy FoBues
i [ phosphat e sol ution was i nmedi atel y added,
mad%fﬂé@gdﬁ@g“ ng the pH of the solution to 6.8, and the
ut| t est s carried out conti nyously
Eari qatledrrelease mscRytical cPaRostians, of&mmples 1310 15,
absorbance measur enents (wavel ength 290 nn) were
the prapariiens efeudragitd- 188 (emelnpa:\ﬂlmelg efbyteelbions (vateeinsoluble
t hus measuring the change in the percentage of 25
polymerhegsiciuml sfeasie (nycdiopiatio sdxpandavglasiicieer iiteer esul t s
of the dissolution test are shown in FIGS. 2 to 4,
releasexdontrelliog coatirg ivere BRISwR, T %, AocantYqamauwit bf hgdrophobic
coating 33 E0006 UPO4W KAN amount and t he di ssol ution

wax ih aglebse®ontrofih§coiting based 8aahe Weight! @erbﬁs-doﬁ%ﬂrﬁb%atmg
the tinme taken for the drug to start to dissol ve out

=29.7 Wt‘%h %rr‘icﬁ.ﬁ'tt &Waw@rtuﬁgolﬁble%bl?m%r wFféP@&éélsoﬁtﬁgh&‘nds
in |1 S Ut | on

3, it can be seen that 1 n

on thé ﬁﬁéi a..h% St 5&5&&%%‘1&@ Poffmdilnd® &iriB HolfiE in' e

sane con itions
release-controlling coating = 14.1 wt%) and 8.9 wt% respectively (Example 13:

triethyl citrate, Example 14: cetyl alcohol, Example 15: glycerol fatty acid ester), and

the coating amount per tablet (containing 10 mg of rabeprazole sodium) was
changed between various values (6, 10 and 14 mg).

Moreover, as control experiments regarding pharmaceutical compositions
covered with a coating not containing a hydrophobic wax (i.e. containing a
water-insoluble polymer and an enteric polymer), pharmaceutical compositions
having coatings of various compositions and coating amounts were prepared

following Controls 1 to 3 described below, and evaluation was similarly carried out.
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5 control | ed-rel ease pharmaceutical conpositions

covered with a rel ease-controlling coating containing

a hydrophobic wax, in a dissolution test with n
EQooBWOBeNRANCases) = 2, there was hardly any variation

In the pul sed dissolution lag tine, and there was

little variation in the percentage of dissolution over

t i For trenphareraxeutical coeppasitianisoyf Gontrolad snskZ dhedeportions of

Mor eover, for the controlled-rel ease pharnaceuti cal

Eudragitioos0 (eriedc pblyhierEandeties céllilosd (watemireatableipolynoerg in the
control | ed-rel ease pharmaceutical conpositions of

coatilg%@«}@é 89 o4 ané 40108k AsEpsttivelly (hirgrophbbic-vansnbiddrtained in

l'ymer was high and the anount of the enteric

releagé’-lclﬁﬂﬁ'ﬁliihg‘ﬁogﬁﬁﬁ,%ﬁﬁ‘nﬁ drsvdtel-fHsof Bk pbiyRiertif felease-controlling
water -1 nsol uble” po

ymer and the enteric polyner in

contigt 3365 AL 4L FGRE R FR GRS ohlc potmori
bRkl L 2 S B PGITHEF bthas mace
o b o S P TS DR BRL OBl 5, e

pharmaceuti cal conposition of Exanple 7, conpared.
propattions Bk Ergragitil. 10 erigrispelymesand ethyheeliyess Hyaigr-insoluble

wax was | ower (Example 7: 23.5% Exanple 1: 31.6%, .
polymex) ifh theceoating wierss th.4withand § 1t5 widetreapretively (hydpaphobic wax

| onger, but the pul sed dissolution ability was good. _
not cohaddia reksisktcontfoting doatifgGaméunt of wateriresalelzle paimer in

a good proportional relationship between the coating

relea88RRtrofihgiddating ba8ee oRané tetal amguabel waterdesdlablei pudymer and
t he hydrophobi c wax and the dissolution lag tinme was

ente%ﬁ@p%{ﬁ?‘ in Péle%s?e—EBHt?%lﬁr?é Sh&MRy =190 WA ued the coating amount per

ed-rel ease phartaceut cal conposition having a

Lr ' ution lag time with high precision.
table@%%ﬁ@g%%%egéﬁzﬂ o fromthe results shown in FIG 5,
it can be seen that for 34 -- - ------- R

T E0O006 UPO4W KAN Controls 1 to 3 covered
. wWith a coating not containing a hydrophobic wax, there
(D‘S%ﬁ'ongtﬁﬁ"aasl/ari ation in the dissolution lag time, and
nor eover the dissolution lag tinme c ed great| :
updhissdisgalution test warcearmied ot HS@BﬁB%E&Fq Ag tethod for Examples
Specifically, for the pharmaceutical conposition of
1 to Twithrro(numbercefidasgshf@unt 5 ng), as shown in FIG 5,

One tablet of the controlled-release pharmaceutical compaosition was put into
750 mLofa 01 N hydroch!oric acid solution, and stirring was carried out for 2 hours
using a paddle method (50 rpm).  After that, 250 mL of a 0.2 M trisodium phosphate
solution was immediately added, thus adjusting the pH of the solution to 6.8, and the.
dissolution test was carried out continuously. Sampling was carried out using a flow
cell, and absorbance measurements {(wavelength 290 nm) were carried out using an
ultraviolet spectrophotometer, thus measuring the change in the percentage of
rabeprazole sodium dissolved out over fime. The resulis of the dissolution test are

shown in FIGS. 2 to 4, and the correlation between the release-controiling coating
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5 pul sed di ssol ution was observed, but there was great
variation in the dissolution lag time with n = 2 (the
ective dissolution lag tines were 2.5 hours and
EOOO@ ﬂ@@yﬁﬁ Mor eover, for the pharnmaceutica
conposi tion of Control 2 (coating amount 10 nyg),

omo 5885 e o 00 B2 P o e
ome R HHAS AR e S

which the ampunt of the vvater-lnsolu | e pol
onFfeE ther %‘#Ultérﬁi‘@mn ipFiese 2rnds. | ﬁgﬁlbékﬁe@“pibﬁ’ﬂ/'ﬁé d'&ﬁﬂ{Utlon
the enteric pol in the release-controllin

test using tesysolationhe t@@r@na% pHuEerthe 6sme @@dﬁlqrmger,all of the
again dissolving out of the rabeprazol e sodi um was

controlied-oiease plamtaceuticalpcdropdsbtidreucevered mithtdh eelsase-contiolling
the dissolution test. For the pharmaceuti cal

coatiit opigiring ashydeoisabic wakhinaa dissolutibh hestvwith © ¢miraber olicases)
a hydrophobi c wax, under physiol ogical conditions (pH

=2, tn@:te w§§ hardHp any Taftdtion fheﬂhé piSeddiRabILYOH 'Ia”g fipe, hAd there was

di ssolution lag tine, and noreover yy the dissolution

little \{%%tlbhrfﬁt@@?%‘éﬂta%%eﬁtdl JHRIH évérﬁﬁﬁ? de;r;d‘ %r?d%ﬁﬁ% feProducibility

conposli Ut I on test

was qReBight 't AOtebEs fat e %@F‘E{hfi&ﬁé‘éﬁﬁbﬁ&(ﬁ%@?gf ikhB8siions of
Examiisy hie By EoRRRTRch o 01% Pont s e RIArAgg Uflga rompositions

0.1, N hydrochloric acid solutjon nd stlrrln was
of Exewpﬁsefﬁ%étf mountfi e waiehigsalubigipiymes igg@nd the
. After that, replacenent with a dissolution test
amouznso thqmnt@ﬁcmotyyw lgw) based ondke nialpmewt ofithe nateminsoluble
advance was carried out imediately, and the
polynuirsswl thiei enertiepolymes ir the fedebssucordmllingooatdigy and hence at the
Sanmpling was 35 E0006 UPO4W KAN carried out using a
samefdoatingedrourntheadissulbdiore lagntiras wasnienger fontvetentpdiled2@lease
nm were carried out using an ultraviol et

pharms@sticaPeshpositiGhs of Ek@mﬁlé@svfd E%émméétﬁﬂﬂﬂedlrélefaﬁé
per cent age of rabeprazol e sodi um di ssol uti on over

t A A solution (pH 6.8)
phan%%é%tlﬁgdéﬁgbbr%Igﬂbgéf%%aerf’ﬁigré 4aﬂ1861 N 5 hydrochloric

acg G @ égdtlgﬂe& '?Qlegsg ﬁéa%ﬂp}x&%@&%{l E@n&ﬁgﬁg Y %xam;::D

sol ution astrng I'uttng

' comparecI With ?ifxampvl\é t1 Ptl%uérhgitjﬁfj a&@etoe of t\ﬁ%sny%srg&ﬁoblc wax was lower

(Example 7: 23.5%, Example 1: 31.6%), and hence the dissolution lag time tended to
be longer, but the pulsed dissolution ability was good.

From the results shown in FIG. 6, it can be seen that a good proportional
relationship between the coating amount of the release-controlling coating containing
the hydrophobic wax and the dissolution lag time was observed. It is thus possible
to produce a controlled-release pharmaceutical composition having a desired
dissolution lag time with high precisio.n. | |

On the other hand, from the results shown in FIG. 5, it can be seen that for
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FIG 7 shows the results of the dissolution lag tine

for Exanples 11 and 12 according to the present

i nvention as evaluated by dissolution test (2), and
EocohePoLsKAN of the dissolution lag tinme for the sane

sanpl es as evaluated by dissolution test (1). 10 In

FIG 7, the results are shown separateldy for each
Controinplte3 coverad With acnating not eantaining Bl kudraphabic wax, there was

seen that there is little variation in the dissolution
greathvagatiomin thet diesolutiom mgstane)] &rsd froredarih&diasplutionlagiicne

Exanpl e- 12. Next, for the pharnaceutical conpositions

chan§éd gveamplmnlsl‘gat diffeAshdeshih ¢iie compositioh. asgedifigalty far the
desiccant were put into a polyethylene bottle, the cap

pharﬁ’i@éetﬂ}é‘éi Q&ngoéiﬁoﬁ%@ Coohrol 2RE&dthg@heust® A498hdWA in FIG. 5,

weeks at dissolution test (test method (1))
puself e A% 56 B4, ATER ARl dppton e
ime Y245 Bt S B Ea%e‘{}gég?{e&% 5% fotfn ﬁé@ o).
Moreaweaqréh%@)nafm@@’t Aboorpesifip & %&ﬂfﬁ&?%@%ﬁ@r%ﬁwm 10 mg),

nmples 20 1 to 3 was Qbserved upon | eavi
dnssowér&oumethe rakeRrazeEROdILB YRR Retghseryad ﬂhélpep %15 howys from
due to addi ng a hydrophobic wax into the
the stadt afdhe dcasntut@nlteatg I—ﬁwﬂiﬁrmgre Jocihepharmageniical gogposition of
phar maceuti cal conposition of an acid-unstable
Contreh@ Scodtvg amblypt Saig)ie vwhidhs thenarmoustefiitie mptesinsiuble polymer
present invention has reliable dissolution

based barths tetal ainbast ofthelwadtbsirsohila golynidriandvihei erttedmpolymer in

dissolution lag tinme, and 25 little variation in

 the r&@éé&#&éﬁ&ﬁluﬁﬁ cEAtHRPIES RS saverdd iR xamisleB anees (d0%), agam

di ssolution ~precision in terns of reprodu0|b|llty and

dlss‘)%@vt@lﬁﬂ%r e%ﬁakﬁlﬁisgmgﬁég corﬁﬂ%q ?e -r e@cgggehours from
s%ﬁ@ﬁﬁ%?%éh%a‘t%ﬁo‘s‘tﬁ?gﬁaﬁ*ﬁé%@ﬁcsﬂ&éhhsﬁﬂ°"s covered wih
B
moregtlp%i?g\%&l%{l | uég%eg \gﬁrt sowa :tl?,%ﬁ%%ﬁbtlaﬁgé me ‘and moreover

rel ease-controlling coating Using rabeprazo] e sodi um

‘the d|§§OHJH‘én lag tmenheaged geestly eperyslidntdjfferensesein the composition.

(Dissolution test (2))

This dissolution test was carried out using the following method for Examples
11 and 12 with n (number of cases) = 6. |

One tablet of the controlled-release pharmaceutical composition was put into
750 mL of a 0.1 N hydrochloric acid solution, and stirring was carried out for 2 hours
using a paddle method (50 rpm). After that, replacement with a dissoiution test
solution A (900 mL) that had been kept at 37°C in advance was carried out

immediately, and the dissolution test was carried out continuously. Sampling was
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substance, dissolution tests were carried out at pH
6.8 and pH 8 for Exanples 1 to 3 10 descri bed bel ow.
Mor eover, as control experinments, regarding
EQ0OBNaPOREAKIANCal conpositions covered with a coating not
cont ai ni ng a hydrophobic wax (i.e. containing a
wat er -i nsol ubl e pol yner and an enteric pol yner),
carriqghautnsing aifiow celt ampatisorkanceimeasiyreowits (gavelength 290 nm)
various conpositions and coating anmounts were
were Raeist egt dgihd aniulga@olet spécirephiotorietie sthus beebduringthe change
and evaluation was simlarly 15 carried out. For the

in thePPErcERRRE! i tabesiRZBRSS IR0l éHUH 6@rdiret 0 7, the

proportions of Eudragit L100 (enteric polyner) and

. ; . ] i | . 4 '
Dzssc@&fﬂ%ﬁ te%?%lﬁh&j%. %\"@V&I orl @?ﬁg@? Bt BR mixing tlbbéther a0.1N

oatl ng were o an Wt % respecti vely

nydrog B8 SRk e, Q21 B8R Pad iR SoRfBh: LA the p
el e -.controllin 20..coat.i.ng hase e total

to Séman‘ﬁre Pg\Mtaeta-qt‘?{ggleﬁW't pb'gf@&r&a?%n@agﬂ?é&i ¢ pol yner
in el ease-control |i cqat i = 50w 9 and t he
coEIrtSaia e e 2 fas dasolition lnt e bt FEamPlas Hyand 12

20 n‘ga 25 ng and 30 ng. The dissolution test at pH 6. 8

accokgig tuihei rasenitinvention anevalpeiedPyodissplytion (rstdd). anddhe results
(1) described earlier. Mreover, the dissolution test

of thendlispéluionday timerforthessame Samyilesyas Bealistasoby dissolutipadest (1).
bel ow (di ssolution test (3)). Note that for Exanples 1

In FI®07, {Ae aasuliSantrshiosvnisdparztehnfof each sanygfle.c aBran the Bsults shown
and for Exanples 11 and 12, n 37 E0006 UP0O4W KAN

in FIGC. D& 8é seen @sat thef® is Iiftld satdtishiinthé dissolllibnaag BiMeBetween
One tablet of the controlled-rel ease pharnmaceuti cal

of | i f a01N
thesﬁmrbefh BRsgmpiE 11 Bh Examdl@ 1oL of a

oric acid solution, and stirring was carried

0N IaPHE LG R or EhrdgiEs 1RB)3, fikBlets of
eachignfioh B o 9Pl Ve bt gt AHCRRAERE OB, the o YB3S put on,

anc (AR ocstlr b Wb B0 o st (85 metnoc
percent age of rabeprazole sodium 1o dj ssolved out was
(1)) wasdbgncarird put ondhe,samplespaed the dissolution lag time was

determined. From the results shown in FIG. 8, it can be seen that there was hardly

any change in the dissolution lag time (mean value with n = 2). Moreover, no

- change in the external appearance of the pharmaceutical compositions of Examples

1 to 3 was observed upon leaving for one week under high-humidity conditions.

It was clear that due to adding a hydrophaobic wax into the release-controlling

coating, a controlied-release pharmaceutical composition of an acid-unstable

~ physiologically active substance according to the present invention has reliable

dissolution characteristics, with there being little variation in dissolution lag time, and

little variation in percentage of dissolution over time, and hence the dissolution

precision in terms of reproducibility and so on being excellent. According to the
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HPLC condi ti ons Mobil e phase: Methanol / 50 nmmol /L
phosphate buffer (pH 7.0) mxed liquid (60:40, V/V)
15 Colum: ODS colum (YMC, 4.6 nmdiameter x 150 nm)
EO00BRPCAWVWMKANZ290 nm FIGS. 9 and 10 show the dissol ution
lag tinmes for the case of using the __ dissolution
test solution of pH 6.8 and the dissolution |.ag tipe
presdriinvemngionathe Qﬁnttié|ﬁﬁge|eﬁﬁ@ phRgvaceiticah C@%@PS@QDJHVE&Q a
of pH 8 (mean with n = 2), respectively. Note that the
desir@d dthsshﬂioutlagrhmaekilslgmplreclsine candedprodecedt pH s were
carried out in consideration of the ionic strength of
the digestive juice in the gastrointestinal tract in
vivo and so on. Fromthe results shown in FIG 9, it

Expefifiensl B&ffpleat for the pul sed-rel ease
phar rmceutl cal conpositions of Exanples | to 3, no

Effect bBRdy Warﬁtlﬁﬁ% SREBINRP 128 BRRS WiE pHlof dﬂ@solvmg liquid and thus

disso t1 me between ™t he dlssolutlon t est

ncredShfiR @Pfﬁﬁ%@%@fﬁ@"&ﬁ AP YRRt

ghar rrfc&uti cagj composi tions of Controls 4 to 7, the

releage-LogHaNg £oPLRS i me di f f er ed greatly bet ween the 38
E0O006 UPO4W KAN di ssol ut| on t l,ut i on. . 6.
andsingrabepiaiale SeRILm 88t pa %r'eaﬂvé'o? Ealvcive

- slight variation in the pH causi aS| n|f| Eit
substaace adisspiution tests wese @aUtadowﬂaé@F?ﬁ § tor dpamples 10 3
fromthe results shown in FIG 10, for the
descpied belove| ddsreoybnasmontnol experyoenissiagasiiag sthapaaputical
11 and 12, no significant difference was 5 observed
compasitione abversd with @encdatipgtrioteoniaiming eimgiragholie wex @&
the dissolution test solution. Furthernore, conparing
contaEPﬁﬁgm wateHingdldblédolyrier 9d saTntéricpoighery phalaaceutical

dissolution lag tine are | ower for Exanple 12, and

s icbrig?RitioRs PRI ddRMgHmbiets were
comﬂ&?@ﬁ cﬁap (r:ree% dr\iglgﬁ;epslflo |“s hi gh, based on the

rel’'ease- cont

| prepér@{:l%lk%ﬁﬂ %qtﬂfis Lhg f&@ﬁnb%ﬁ é(rPPJnoaé‘\%lﬁé‘ﬁo as glrrlli(l)arly

Cg ing in the present i nvention, then the dissolution
carmigd8Ut i 1e i's short ened. Experimental Exanple 3 Effect

g; \FE’!E % %ﬁ%rﬁgéqeougnlpg q,orﬁplom{] s of éor?tlrols&ptoaf s p’ro&ﬂ'ﬂons of
Eudragit L100 (enteric polymer) and ethyl cellulose (water-insoluble polymer) in the.
coating were 42.1 wi% and 42.1 wt% respectively (hydrophobic wax not contained in

release-controlling coating, amount of water-insoluble polymer in release-controlling

- coating based on the total amount of water-insoluble polymer and enteric polymer in

release-controlling coating = 50 wt%), and the coating amount per tablet was

| changed between 15 mg, 20 mg, 25 mg and 30 mg.

The dissolution test at pH 6.8 was carried ouf using the method of dissolution
test (1) described earlier. Moreover, the dissolution test at pH 8 was carried out
using the method described below (dissoiution test (3)). Note that for Examples 1 to

3 and Contrdls 4 to 7, n (number of cases) = 2, and for Examples 11 and 12, n
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| engt heni ng of dissolution lag tinme after storage 15
Test of change in external appearance Ten tablets were
stored in a desiccator at 75% RH (relative hum dity)
EOOC@r‘éBQ WHKAN ng a sodium chloride saturated salt
solution, and changes in the external appearance over
C mere observed visually. FIG 11 shows the
(numﬁagggfeésegss he vi sual inspection for the various
Exanples. Note that "T" in "1 OT cracked' in FIG 20
11 is an abbreviation for "tablet"; "1 OT cracked"
nmeans that cracks were observed |n all ten of the
(Dissphfioprtest @Gad@t pEB)cr acked” neans that cracks were
observed in three out of the ten tablets. Fromthe
r e§ine abigieithe pomtraledirejedse phammasestieal composition was put into
Exanples | to 3, <cracks were not observed upon
700 mi of arly 1 N hy@roghkkis acidisolutiomdird shirsing fwadSérded oﬁﬁfo?fi"/hours
RH. In contrast with this, for the pharnaceuti cal '

usingC® ﬁaddietmeﬂﬁ)dcﬁTSOE}sm)m pfted that ! 300l 6fld DBTRohanges
in the exter appear ance are not observed under 39

2-amiFehyHl &thii-1 %ragaﬂ,é&éiysd}mw \ngr}ﬁméema AffedNthus
under con itions of 25C and 75% RH, for mgl es 14

adjusmg éﬁé g‘-h&[r ’(ﬁeV%rLﬁIOW}B ﬁ%é soﬁﬁ@ottéhfe WQQ tafr¥d out

racks arose e surtace

contEC A f-@%@aﬁﬁ{{ﬁﬁiigw Bie. b5 SH g o bbbzl saoium

ot observed, u stor.in oL 2 weeks 5 under

dlsso@%ﬁoqlﬂlmn'@p SyEd %‘Fﬁﬂ"?@/é’ﬁplgqﬂ%’féct of plasticizer on

| engt heni ng of dissolution lag tinme Using the

control |l ed-rel ease pharnmaceuti cal conpositions of

Exanpl es 13 to 15 according to the present invention,
HPLG cendifians son was carried out between the 10

di ssolution lag tine after storing for 1 week at 60C .
Mobilerphaske Matihranall/ 5@ reswl/Ltchosphatg buffer (pldf#.ey mpeddigquid (60:40,

of the controll ed-rel ease pharmaceuti cal conposition.
V/V) For the dissolution tests, the test solution of

di ssolution test (2) was used. FIG 12 shows results

ColurBRNDBY edlubte(YWIS S b\ hiPdiahfder & AB0kRHYeen just after
production and after storing for I week at 60C for the

Detecﬁi%ﬂtégbh?ﬂ' rel ease 15 pharmaceutical conpositions of
Exanples 13 to 15 according to the present

FiGS. 9 and 10 show the dissolution lag times for the case of using tﬁe
dissolution test solution of pH 6.8 and the dissolution lag time for the case of using
the dissolution test solution of pH 8 (mean with n .= 2), respectively. Note that the
dissolution tests with the two different pH's were carried out in consideration of the
ionic strength of the digestive juice in the gastrointestinal tract in vivo and so on.

From the results shown in FIG. 9, it can be seen that for the pulsed-release
pharmaceutical compositions of Examples 1 to 3, no significant difference was
observed in the dissolution lag time between the dissolution test solution of pH 6.8
and the dissoiution test solution of pH 8. On the other hand, for the pharmaceutical

compositions of Controls 4 to 7, the dissolution lag time differed greatly between the
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i nvention. Just after production, neasurenment was
carried out wwth n (nunber of cases) 2, and the nean
val ue was taken as the value on the horizontal axis.
EOOQ&UPS4VWKAN fromthe results of FIG 12, for Exanple
13 of the present invention, |engthening of the
~ dissolution lag tjme_after sforage under sever .
dissaligien teshaalutie o BH &8 @b /he dissslitiondsst solionar Rid &, with a
~ that for a release-controlling coating containing a
slightpeariationds dhe pHecaysing asiondfingna wadaian indhe slisseljtion; igg time.
the case that the proportion of the water-insoluble
polAsiisrcldarseaim dine tésalts shaivnanduGt 10ffor the pulsed-release
wat er - i nsol ubl e polymer and the enteric polyner is
pharinadeuiidal icohgioaitionsidf Exaenples dtided 125 ne sigrafdant idifference was
then I engthening of the dissolution lag tinme for the
obsefRY mhbeeﬁ*sgomtmg% RRAY 0p6§ ehardihg SeeTpPISoftth@Aissolution test
: according 25 to the present invention is prevented.
om d&ﬁ?g' td ek M t i
S'OIUtEOronht r%q?ﬁﬂeegt?] rme/%eas riérfg %%B%’e%PMWOCKJ}A%%Bﬁg?ﬁ%CS edl}tﬂ?lg gld for the
. OS L ol I abl ' I eal :
dissi BB AL e SACERaRR! £ obhesmich Ogh B8 s that f the
has reliable dissal utjon ch eristics i th, t
propgipn e thé Bnfer e eeah L AP Lk Hiselia ental amount
with pH of the dissolving |iguid, and the .
of the, el AaS His WAta el Bl Rsivighingle cebasecontaling
so_on being high. 5 Experinental Exanple 4
coatipg|intheoprasept Buenkiam then the dissalytion fad fims is shortened.
control | ed-rel ease pharnmaceutical conpositions
according to the present invention Using Exanples 11
and 12 as shown in FIG 10, the concentration in the

Expetithdritaldéxamapler®asured i n beagl es. As the test method,
si x beagl es were used for each of the Exanples, the

Effeck6pplatciver 6n ERdegé h &aeriid Bppbafzed, hod efféctsiyissticizer on
before admnistration, and pentagastrin was

lengtREAMG! SHdisRALLRM 1B tirieeafidredtorgeadm ni stration.  For

each™beagl e, using a capsule filled with six tablets

Testgﬁ%dér}gqqg%mgpggggﬁanggnpositi on of the Exanple, the

-releas ar_maceuti cal conposition 15
werEERER PP foRs! Mo Bl Bt P57 B e ni BT
prepa‘?}fetdedsir?gdéﬁ S%Idlsl.ltn‘rl %Ho%ge%%’cl,trrg?edo Qﬁ{ ggl&ﬁgrtl,iacn% changes in the external
appearance over time at 25°C were observed visually. FIG. 11 shows the results of
the visual inspection for the various Examples. Note that ‘T’ in ‘10T crackéd’ in FIG.
11 is an abbreviation for “tablet™; “10T cracked” means that cracks were observed in
éll ten of the tablets, and “3T cracked” means that cracks were observed in three out
of the ten tablets.
From the results shown in FIG. 11, it can be seen that for Examples 1 to 3,
cracks were not observed upon storing for 2 weeks under coﬁditiohs of 25°C and
75% RH. In contrast with this, for the pharmaceutical compositions of Examples 13

to 195, although changes in the external appearance are not observed under
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conposition, and the rabeprazol e sodi um concentration

was nmeasured using HPLC wth conditions as in

di ssolution test (3) described earlier. FIG 13 shows
eocobhereLsm AR of the changes in the concentration in the

blood in 20 the beagles after adm nistration of the

control | ed-rel ease pharmaceutical conpositions of
low-hbxddip) esnditiors)dipd staniry dndey domditivas mf @58Gtandni@fhtRidnfor

Fromthe results shown in FIG 13, it was found that
Exanipled ¢2ah6s5 hereaeas phatrhadeutical eorbgositivtefod vekich otdoke arose

lag tinme is shorter for the controlled-rel ease :

in th dRRCSHhé pAErmasRRE! EbPPositiorX aRBlevé? forsthe premericeutical
the drug 1s dissolved out nore quickly. The 25 results

compl%ﬁﬁr"@ﬂgo@ Fg’bﬁ{prl]%gsﬁ&ra%ﬁ%w&r noPBbédhvid Upen's&sitg for \Weeks

esta shing that the dissolution
| ag_{.i. I Sndg 0 r if the proportion of the
undeﬁigrg%cggs %43?5&%@% BH?C pol yner based on the total
anmount of the enteric polynmer and the water-insoluble
polynmer in the release-controlling coating is higher.
Moreover, as is clear fromthe results shown in FIG
Effect of plasgticizar %leglsmemnga# ‘é'@%‘P\'UE‘PP [?&a@v%s, a
control | ed-rel ease pharnaceutical conposition
actlsingi thg aoptroled-selease phrrpaerutisal cempositions of Examples 13 to
pul sed-rel ease pharmaceutical conposition. FIG 14
15 acsboding ththecpresehtinventidre aneempantsan was carried eutbetweeothe
control | ed-rel ease pharnmaceuti cal conpositions
dissofiftionridd tighd sftdriatonirig et wesk ab 80U and Reg initial misgdbation lag time
pharmaceuti cal conpositions shown in FIG 14, the

after bRcRictie el tHe Sdntidied-refiREl phap@ayatticd] Eompagitionl 1FQr the
and the water-insoluble polymer (ethyl cellulose) in

ook HESS 80 51 1RGoo i gkt nstant

et i . 8- ' 'R
mebl@ FERhO RS BB R ity G RnTy Sevedh jult afer
r.oporti s.6:1, .and /' 4; 1. teans t git

proaXigh Ard ey Ry {or JoWes 160 B i eoRboletbrcleae

11). Moreover,_ each_of th ease-controllin
phanggieutigbCarRpaiAgs o Expoibine 15 161 ngroorticiobhresent,
) t he weight of 15 the rel ease-controlling coating.
inventign: hdustafier preictient meia(sumerﬂﬁafmw@s% oyt aw%b'g-i(wraher of

was the pharmaceutical conposition produced in Exanple )
cases)6= deand theemmeanaadite was taken as the value on the horizontal axis. Asis
clear from the results of FIG. 12, for Example 13 of the present invention, lengthening

of the dissolution lag time after storage under severe conditions was not observed.

1t can thus be seen that for a release-controlling coating containing a water-insolubie

polymer and an enteric polymer, in the case that the proportion of the water-insoluble
polymer based on the total amount of the water—insolubie polymer and the enteric
polymer is low, if triethyl citrate is added as a plasticizer, then lengthening of.the
dissolution lag time for the controlled-release pharmaceutical composition according
to the present invention is prevented.

‘From the above deécription, it was clear that the controlled-release
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The val ues on the horizontal axis shown in FIG 14

show the nmean of the tine at which the concentration

i n the bl ood reached a maxi mum when the change 20
ECOQQ/EPOAVHEAN, the concentration in the bl ood was

eval uated for six beagles using the controll ed-rel ease

prara Gl HohieR R S b At il el AR Slbstance
accoffina s s, Sigesatiuentan s felpble dRaolias sharacarisiis with there

. (2). Fromthe results shown in FIG 14, it is clear ‘

being liile veriatien insthe dissriutien lag time wvithqehl wé the dissolvingdiquid, and the

taken for the drug to 25 start to dissolve out in
dissafitiaropresisiaria terme of sépradacbilivhand sacarhaing high. of t he

drug in the blood to reach a maxinmumin vivo for

rabeprazol e sodi um pharmaceuti cal 42 E0006 UP04W KAN

conpositions having a rel ease-controlling coating
ExpetinféralEtgnfledr agit L100, ethyl cellulose and

triethyl citrate with a prescribed quantitative

: : : ; .
Relafiéship B8skteh R ars Qﬁ&‘ﬁ?@ﬂrolfofr Bhitralleadeiiate dﬁ'ﬁ}rﬁg%te%‘ﬁ%a'

adjusting the dissolution lag tinme in vitrao,

com@‘?j}mis%cbl:tﬁn%?é’ﬂﬁﬁk% hi R0ehiod he bl ood reaches a

Imumin vivo can begcontro ed. 5 Experinental
on S ERerrBRR L Gl P s et BB GicBhtraton e
blood g5 s To4 b SATER: oA Rk fet BIRihechS'E BRBGB TR sed for
a pharmaceutical 10 conposition in which

nple 16 is "
eachl%ﬁgafbﬁéampéﬁﬁ, e bengies avee Radeissgo witbewt foed fon12 hours before
Exanple 11 are used, an internediate coating

- admigighiptionsiang reniggasten wasoadministerasik3g mipytes beffonel asieinistration.

and magnesi um stearate i s provided on the uncoated
For eaablbetgle, asigtaeapsuie Givdwith sictablets of ttenphamangutical

mai nly of hydroxypropyl nethyl cellul ose phthalate is
compositioadf dhe Exampiettheiconfrbiedpsiesde pRarmsadamichl ésHip&dition

Exanpl e 16 was eval uated using 15 the nethods of
corre?b@r&ﬁh%td 60 nﬁ?fﬁﬁas(a@miﬁl%ﬁer@tﬁsﬁldﬂd %b%%twfré)tak?n {rﬁ(ren the

escribed earlTier. FIG 15 shows the results o

beagl! P& yhbﬂgbt ért?cﬁzﬂ ih%ﬁrsogﬁf?rj ékﬁﬂinﬁﬁ?fati%%% pﬁgrgm%{:%ﬁﬁglor

be seen t e value o SSO ag
compggi(t:igﬁglélﬁ%’ 'tr{eg %ﬁ?g)%‘z?cig Sﬁaﬁméﬁéﬂéﬁ%n AP RRLELY using HPLC

with conditions as in dissolution test (3) described earlier.

FIG. 13 shows the results of the changes in the concentration in the blood in
the beagles after administration of the controlled-release pharrhaceutical
compositions of Examples 11 and 12 according to the presént invention. From the
results shown in FIG. 13, it was found that in beagles, compared with Example 11,
the dissolution iag time is shorter for the controlled-release pharmaceutical
composition of Example 12, and hence the drug is dissolved out more quickly. The

results shown in FIG. 13 agree with the in vitro results shown in FIG. 10, thus

‘establishing that the dissolution lag time is indeed shorter if the proportion of the
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according to the nmethod of dissolution test (2) is
significantly higher than the val ue 20 obtai ned for
Exanpl e 16. Accordingly, if the enteric pharnmaceutica
E0006dipO4YWIKAN of Exanple 16 and the control |l ed-rel ease
phar maceuti cal conposition according to the present
invention are filled into a single capsule, and the
entericRQlyen faseh oo tae t@ﬁb@ﬁﬂﬂﬂ‘i &frihe entelif mlgm@r epdiie 5
human or an ani mal such as beagl e, then there can
watebigsdakibigypelimer i thentelease- @mtrdmmmttﬂgdﬁ highernhMeheeyas, as is
drug di ssolves out from 25 the enteric pharmaceutica
cleardmmp tisd taswits ishowdiintFdGy1 & fit ean besean shatanviearin beadlashan
the drug dissolves out fromthe controll ed-rel ease

contrbied-ralegss peaimacuitieal ¢draposiforFaoesTdidgaé \WhEdkesent invention is a
according to the present invention thereafter. FIG 16

puisédsre%ﬁeqﬂ{hrﬁ{é@%ﬁ&ﬁcﬁﬁ]mm,es in the concentration of
rabeprazole sodiumin the blood in the case of

adgygi £ §E¢W§E§<é1€oﬁé‘|h§%h ﬁ'f@e{) C\f?l‘r'é'aﬁglm vikgrgpsi tion

accordi ng te that the

confEH 4L R A el SRy i

From t esults..sho e
Regaldn e ahararceylial EBpSEonn ahash it F i EQ%E%QFWBHM of the
according to Exa e 16, the caoncentration
enteriCpRipNgs Bradragi; ”Bm And the walRidnsalb Mﬂﬁﬁ(ﬁtnﬂrﬁe"ulose) in
approximately 3 hours after admnistration to a
the releasg-eontseling aeatingwas hekheenstant ang ‘¢:drip FGd4means that the
after 10 adm nistration. On the other hand, as shown
Eudragit E100 : éthyl cellulese pmpodion whail: T dixarhple 12), ‘6:1’ means that the
control |l ed-rel ease pharnmaceutical conposition of

Eudrdginpd® : &thybeslviosengroportidrewas 6et earid 4V endanarthat the Eudragit
concentration of rabeprazole sodiumin the bl ood

L 100" @491 28l @osEPrOpBHIbA MRS if TEXSMPlb1 O UMOoradblér, each of the
adm™mistration to a beagle. Fromthese facts, 15 it is

re[ea?é"'cr)ﬁ{rﬁlﬂﬁﬁ @oéﬁﬁ%s béntﬁl APt d?rtﬁél]‘ﬁ&%drﬁfé l%gé'c‘i &?Fl’lé’\\(!eight of

e enteric rI'THCGUtI ca COITpOSI tion o

e R L idieady né'ﬂ{%h%'t WP, e e DA RREer
compoRfeR Wari s RhEwGarSliR & Cagﬂﬁ?wfod&%ﬁmﬂ FglMile 46 described

base materi al thereof (made by Shionogi Qualicaps)) is
later. aqri ni stered to a beagl e,

The values on the horizontal axis shown in FIG. 14 show the mean of the
time at which the concentration in the blood reached a maximum when the change
over time in the concentration in the blood was evaluated for six beagles using the
controlled-release pharmaceutical composition according to the present invention.
On the other hand, the values on the vertical axis in FIG. 14 show the dissolution iag
times for dissolution test (1) and dissolution test (2). From the results shown in FIG.
14, it is clear that there is a good correlation between the time taken for the drug to
start to dissolve out in vitro and the time taken for the concentration of the drug in the

blood to reach a maximum in vivo for rabeprazole sodium pharmaceutical
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20 then rabeprazole sodiumw ||l be present in the

bl ood from approximately 2 hours to approximtely 9

hours after adm nistration, and hence there can be
EQ008d4PGMAKAN phar maceuti cal conposition with a | onger

nmedi cal benefit duration than in the case of

adm nistering the enteric pharpaceutical conpositj
compasiigns having srelgass-gpatieling ﬁﬂa{%eg@@ma Eygf?&s*slri@ﬂ ethyl

al one. Moreover, by controlling the thickness of t

h
cellulpse anddriethyteitaienyith g preschadauantiatitergiationship therebetween.

conposition, or filling controll ed-rel ease ) )
This phggesis thatibyaidjusiimgdbe wissedutiondeg dimeyint\dtre Haedireg @hwhich the
i nvention having different 44 EO006 UPO4W KAN
concéhisatidrinithe bl tdaches anmhaxitien dapivolcanfrecgantedliedn as
appropriate, it becones possible to select the tine
of conmencenent of the nedical benefit after taking
the capsule preparation and the duration of the

pﬁ.‘;g- i gal )gﬁﬁﬁ ig. 5 Followng is a detailed description
Expeol trﬁég Eprepargzgi on and so on of exanples and

i L e G
corleehSh bR S RE SR8 6 B e 7S mvertion

release-contyrolling,coatin S ated, on..6. 72 kg _of ..
maﬁﬁtemt?r'@plﬁarwgaf&%t@?'ﬁ%%g?%‘@%Oﬁﬁaafap? 155 phafflatiutical
hyglrox_ypro_pgl cell ul ose were added to and m edgy\q/ith
comppsitigngnarhich wepeated tablgtsdngriame ry tgsaedesgibed inSxample 11
0.1 kg of sodium hydroxide dissolved therein was -
are uasdean iriennediateutcatingreonayising ethyl celttiese, hydrexypropyl cellulose
granul es thus produced were dried for 20 hours at 50C,
and raagnédiem stpaete i provideghoratie dnooatedt tadets, amdithemean enteric
kg of crospovidone and 0.18 kg of sodium stearyl
coatify ¥BASIEENY VB =inIq&d Bdd@xgpropye thatiyl ceftdlosaphtialbteriseoated on.
was carried out using a rotary tablet nachine, thus
obtrReiMEri¢ BRAMFcUMBEPEIRBo4iAt Bf EXampR16 WeisdiVangated using
ng. Next, 3 kg of the tablets were put into a coating
) R PPL ' ' f . FIG. 15
the nfifioaCf dRSoieon It ZPART uReHRRoh M) Hetibedfedrler |
' r j £ing: . f
shows b8 18Xy ind Aol a8 PRI for Rt 236,
gzgtpcgarrglge ksjzer(ljI &hsaﬁ %ev 'vglgleso]f%hg d‘i)sfso Jtl%%liag? ﬁHeu of " and
controlled-release pharmaceutical composition according to the present invention '
according to the method of dissolution test (2) is significantly higher than the value

obtained for Example 16. Accordingly, if the enteric pharmaceutical composition of

Example 16 and the controlled-release pharmaceutical composition according to the

present invention are filled into a singie capsule, and the resuiting capsule
preparation is administered to a human or an animal such as a beagle, then there
can be designed a pharmaceutical composition for which the drug dissolves out from
the enteric pharmaceutical composition immediately after administration, and then

the drug dissolves out from the controlled-release pharmaceutical composition
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hydr oxypropyl cellulose in 16.0 kg of ethanol, and

uniformy dispersing 252 g of nmagnesium stearate into

the solution using a Polytron. Next, a 10 ng pul sed 25
E0006aUPa4WH ANt rol | i ng coating of the foll ow ng

conposition was coated onto each 59.7 ng internediate

coati ng-covered tabl et using a pan coating machi ne,
accotding iotheRrapagt inyentigolher W KAN a

control | ed-rel ease pharnmaceutical conposition

cofri@i 16 isca Branh sowiagdhe shanges indhe gencantsatim of iageprazoie

tabl et. The pul sed rel ease-controlling coating was
sodidmiintie: tpod sptreycase oihadministeriimg thenented¢c pharmaceutical

coati ng-covered tablet an ethanol solution obtained by

compbsiiol addagdihg o EreingiedBagid bédfld, M8t thabtheetdsylts shown in |
cellulose and 36 g of cetyl alcohol in 5 14.26 kg of

FIG. ‘??%"f‘é‘?ésult@@i‘laﬂfﬁé@ GsPRGhe saindmenifsd 4Tcriraasal 8,.and0 4
of talc and 54 g of titaniumdioxide and uniformy

souThRETEY Aol P LTI g e
| t .33. 6 . i i .
otef, FRAA B SrPodin PSSR B S 3L e cttion o
aoefRalR AN ed kSt bR SiETaeh Pyt
aab e o A SR B bt S e SRS

rel ease-controlling coating ng/ Tablet % WAN Eudragit
admipist@tion05 10.5

On the other hand, as shown in FIG. 13, it can be seen that for the
controlled-reiease pharmaceutical composition of Example 11 according to the
present invention, the concentration of rabeprazole sodium in the blood reaches a
maximum approximately 8 hours after administration to a beagle. From these facts,
it is anticipated that if a capsulé preparation obtained by filling the enteric
pharmaceutical composition of Example 16 and the controlled-release
pharmaceutical composition according to the present invention of Example 11 into a
single capsule (e.g. an HPMC capsule having hydroxypropyl methyl cellulose as a
base material thereof (made by Shionogi Qualicaps)) is administered to a beagle,

then rabeprazole sodium will be present in the blood from approximately 2 hours to

approximately 9 hours after administration, and hence there can be designed a

pharmaceutical composition with a longer medical benefit duration than in the case of
administering the enteric pharmaceutical composition or the controlled-release

pharmaceutical composition alone. Moreover, by controlling the thickness of the

enteric coating of the enteric pharmaceutical composition, or filling controlled-release

pharmaceutical compositions according to the present invention having different
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Ethyl cellulose 4.21 42.1 Talc 0.79 7.9 Titanium
dioxide 0.47 4.7 Cetyl alcohol 0.32 3.2 Magnesium
e 6 31.6 Subtotal 10.0 100.0 Exanple 2 10
EOO(% @% Mﬁa ed rel ease-controlling coating of the
foll owm ng conposition was coated using a pan coating

dissdmtffg}“%ﬁ gtf?@%é) ﬁt%ﬁ% ¢ o%u i e éﬁ(ﬂ%ﬁ(& %‘éﬁfoep%att%’ bl ﬁé@bn‘?@&? Bossnbie
o se@qé%ﬁw%c?f&ﬁ%éﬁ%%ﬁ%ﬁ@#ﬁ%‘i’sﬁwﬁ%’e&e@t B copnte

r abepr azo odiumin a 74. abl et. [Table 2]
prepRAloR aNFING ALESUIPt BeIMagcaLiAneR; ! Tabl et 56 WV
Eudragit L100 1.58 10.5 Ethyl cellulose 6.32 42.1
Talc 1.18 7.9 Titaniumdioxide 0.71 4.7 Cetyl
al cohol 0.47 3.2 Magnesium stearate 4.74 31.6 -)
Sutftatowingls. 20de@iled deScripimmfdhe pregEratign ot sedon of examples
rel ease-controlling coating of the foll ow ng
and confrotsiHowevenathe presdrtdnuesitiop ignpalimitedtbyrtbesmekamples.
onto internedi ate coati ng-covered tablets each

Example 1

Uncoated tablets of the following composition were produced, an
intermediate coating was coated on, and then a release-controlling coating was
coated on.

6.72 kg of mannitol, 2.4 kg of crospovidone and 0.5 kg of hydroxypropyt
cellulose were added to and mixed with 1.0 kg of rabeprazoie sodium, 4 kg of ethanol
having 0.1 kg of sodium hydroxide dissolved therein was added, and granulation was
carried out. The granules thus produced were dried for 20 hours at 50°C, and then
passed through a 1.5 mm screen, and then 0.3 kg of crospovidone and 0.18 kg of
sodium stearyl fumarate were added and mixed in, and tablet formation was carried

out using a rotary tablet machine, thus obtaining tablets (uncoated tablets) each

| weighing 56 mg. Next, 3 kg of the tabiets were put into a coating pan, and an

intermediate coating solution of the following composition was sprayed on, thus

forming an intermediate coating in an amount of 3.7 mg per tablet. The intermediate

~coating solution was prepared by dissolving 318 g of ethyl cellulose and 540 g of

hydroxypropyl cellulose in 16.0 kg of ethanol, and uniformly dispersing 252 g of
magnesium stearate into the solution using a Polytron. Next, a 10 mg pulsed
release-controlling coating of the following composition was coated onto each 59.7

mg intermediate coating-covered tabiet using a pan coating machine, thus obtaining
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wei ghing 59.7 ng produced as in Exanple 1, thus
obtaining a control |l ed-rel ease 10 pharnmaceuti cal :
conposition containing 5 ng of rabeprazole sodiumin a
EQOO0BAIRPOAY/KAADl et . [ Tabl e 3] Pul sed rel ease-controlling
coating ng/ Tabl et % WV Eudragit L100 2.1 10.5 Ethyl
cellulose 8.42 42.1 Talc 1.58 7. Ti t ani um dj oxi de
a Corﬁfcﬂﬁdﬁeiﬁasééﬂﬁm?ﬁﬂc@%mﬁﬂ' compasiion CQV&%}HE‘& UG éﬁéﬁ?"@m'e
6.32 31.6 Subtotal 20.0 100.0 15 Exanple 4 47 E0006
sodiugPinave@ARmy teblety Fhe pelsedorlease-canitallng cariingovas fegmed by
of the follow ng conposition was coated using a pan
spraying bhivgthesintérmedate @03hﬂ@cumi1edttabbbameﬂgannme¥uadn obtained by
tabl ets each weighing 59.7 ng produced as in Exanple

dissolving h26 (bt Biidviagil L& 000480 gldfetnyl detialbee apliadg ot utfytalcohol in
conposition containing 5 ng of rabeprazole sodiumin a

5 14.2@(;&%& Bthandl, aemoeéddl @96@ ¥ srafapRéSagesteanie add grwtalc and 54 g

t|ng was f ormed yspraylng onto the intefnediate

ot G Gt s e 0 PO o iyt

[Tab!éelhl ul ose and 36 g of cetyl alcohol in 1500 g of

anol, and addi ng 360 g of magnesium stearate, 90 g

of tal cmﬁga@@ @b titanium ﬂ:@_méméﬂ de and ugywann y
di sper sRg 3 HRyTTonT TRl € 4] Pulsedgyg
0,

rel easeDcI%n nrnt%ffel ng coating ny/ § et %NV 60.0
Crospovidone 13.5 24.1
Sodium hydroxide 0.5 0.9
Hydroxypropyl cellulose 2.5 4.5
Sodium stearyl fumarate 0.9 1.6
Subtotal 56.0 100.0
Intermediate coating mg/Tablet % WIW
Ethyl cellulose 1.06 28.6
Hydroxypropyl cellulose 1.8 48.6
Magnesium stearate 0.84 22.7
Subtotal ' 3.7 100.0
Pulsed release-controlling’
coating mg/Tablet % W
Eudragit L100 1.05 10.5
Ethyl cellulose 4.21 42.1
Talc 0.79 7.9
Titanium dioxide 0.47 4.7
Cetyl alcohol 0.32 3.2
Magnesium stearate 3.16 31.6
Subtotal 10.0 100.0

Example 2
10 A 15 mg pulsed release-controlling coating of the following composition was

coated using a pan coating machine onto intermediate coating-covered tablets each

weighing 59.7 mg produced as in Example 1, thus obtaining a controlled-release
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Eudragit L100 1.50 15 Ethyl cellulose 4.00 40 Talc
0.75 7.5 Titaniumdioxide 0.45 4.5 Cetyl al cohol
esium stearate 3.00 30 Subtotal 10.0
EOO(%)@B@W&’@%BI e 5 15 A 15 ng pul sed rel ease-control ling
coating of the follow ng conposition was coated using
pharfiRBlicA T e RN PG I GLrEBReRlBinsariym ina 747 mo
table he sane net hod as in Exanple 4, thus obt aining a

‘ontrol | ed-rel ease pharnmaceuti cal conposi tion ‘
coptaining 5 ng of rabeprazole sodiumin a 74.7 ny

[Table ) ot 20 [Tabl e 5] 48 E0006 UPO4W KAN Pul sed

rel ease-controlling coating ng/ Tablet % WW Eudragit

L100 2.25 15 Ethyl cellulose 6.00 40 Talc 1.13 7.5

Ti tani u'iﬂu%leﬁx' %age%gém% Cetyl al cohol 0.45 3

by onp03|t|on was’
O08@t 0 i nt er nedi af83%oat i ng- covef1
tabl et sTalech  wei ghing 59.7 ng dski8g the sanme rMedhod

as i n EX#aaniut dioxideus obt ai ni ngoar1 4.7
Cetyl alcohol 0.47 3.2
Magnesium stearate 4.74 31.6
Subtotal 15.0 100.0
Example 3

A 20 mg pulsed release-contirolling coating of the following composition was
coated using a pan coating machine onto intermediate coating-covered tablets each
weighing 59.7 mg produced asin Example 1, thus obtaining a controlled-release

pharmaceutical composition containing 5 mg of rabeprazole sodium ina 79.7 mg

fablef.

[Table 3]
Pulsed release-controlling : _
coating mag/Tablet % WW
Eudragit L 100 21 10.5
Ethyl cellulose 8.42 421
Talc 1.58 7.9
Titanium dioxide 0.94 4.7
Cetyl alcohol 0.64 3.2
Magnesium stearate 6.32 31.6
Subtotal 20.0 - 100.0

“Example 4
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control | ed-rel ease pharnmaceutical conposition
containing 5 ng of rabeprazole sodiumin an 80.2 ngy
tablet. [Table 6] 10 Pul sed rel ease-controlling
E000B8dAPO4//KBNTabl et % WNV Eudragit L100 3.08 15 Ethyl
cellulose 8.20 40 Talc 1.54 7.5 Titanium dioxide
0.92 4.5 Cetyl alcohol 0.62 3  Mgpesium stearate ..

6. 61000 BIBEG FelFaseoenteling co@m% befollpipgasinposition was
tablets of the follow ng conposition were produced, an
coatedhusingedpan eoaling maghing Lo iitteamediategratinggpvered tablets each

rel ease-controlling coating was 15 coated on. 49
weigiifig &, URGHpvddanes asda Bxgnufle atiist abtainggs crgtrolied-release
crospovi done and 0. 33 kg of hydroxypropyl cellul ose
phanvatéutisl edmiposhion dontsiding 8 iIng2ofdabgpeizoleadmfiuraznlact.7 mg
sodium 4.4 kg of ethanol having 0.11 kg of sodium

tablehydr oxi de di ssol ved therein was added, and
granul ation was carried out. The granul es thus
pr - i
TR Io8Ld g&gﬁhﬁgggaeﬁeﬁgwaé ot b%_gg%yw@ea«g dnto the

passed throug nmm and then
merf B30 KodiREen ¥ B Faf vl RFoh PEEAAA pl BRIy 160
of Evglagit {100 drct St drsy ARLERs RE 3R ot dalmbactis BB o of
et bty T of o SRateo o S A e 'S i
i nternmedi ate coating solution of 1o the follow ng

dioxide apd sinifoaniy@isperpingyesdnga, PalWienf or m ng an

i nternedi ate coating in an

[Table 4]
Pulsed release-controliing
coating mg/Tablet % WIW
Eudragit L100 1.50 15
Ethyl cellulose 4.00 40
Talc 0.75 1.5
Titanium dioxide 0.45 4.5
Cety! alcohol 0.30 3
Magnesium stearate 3.00 30
Subtotal 10.0 100.0

Example 5

A 15 mg pulsed release-controiling coating of the following composition was
coated using a pan coating machine onto intermediate coating-covered tablets each

weighing 59.7 mg using the same method as in Example 4, thus obtaining a

- controlled-release pharmaceutical composition containing 5 mg of rabeprazole

sodium in a 74.7 mg tablet.

[Table 5]

48




amount of 3.7 ng per tablet. The internedi ate coating

sol ution was prepared by dissolving 191 g of ethyl

cellul ose and 324 g of hydroxypropyl cellulose in 9.58
E00O6gUBO4VEKAMhOI , and uniformy dispersing 151 g of

magnesi um stearate into the solution wusing a

Pol ytron. Next, a 10 ng pul sed rel ease-controlling

coating of the follow ng 15 conposition was coated

onto eaglysad- 7rdiBhsbRbRIFORMY ate coating-covered tabl et

usi ng @,Rf coating machine, pidrhi@bt ai ni ng & \g@pt r ol
'ed-r el easE pharfEceuti TQQSd tTOM CoT ."EﬁgfﬂT__“
ng of raber r ' nmg tablet. The

pul sed FEMY£8AUIRER: 1ol 1ing coat PAY was forned ¥

sprayi ndasnt o the internedi ate lddating-covered-dabl et
an et hafithnisint dioikidle obt ai ned byodigssol vi ng 134 45 of

Eudr agi ol diddHdl 536 g of ethyp el lul ose and 40 g of
cetyl al e%’ﬂoel 1N ée%ﬂ'%ﬂe kg of et E%bol, and addi:%; 268
g of ma GHY S e, 101 g of " talc and 60 g of

titaniumdioxide and uniformdy dispersing using.a
Pol yt r oSubtdtabl e 7] Uncoat ed t abb&t ng/ Tabl et B0V
Rabeprazol e Sodium 10.0 17.9 D-mannitol 23.6 42.1 50
E0O006 UPO4W KAN Cr ospovi done 18.0 32.1 Sodi um
hydroxide 0.5 0.9 Hydroxypropyl cellulose 1.5 2.7

Exampi@ifum st earyl fumarate 0.9 1.6 Subtotal 56.0 100.0
Internmedi ate coating ng/ Tabl et %WV Ethyl cellul ose _.
1. 66228 rag pHisgdJrigasemANntreding gosdiag of éhqg?"ewmg%@apawpn was
stearate 0.84 22.7 Subtotal 3.7 100.0 Pul sed

5 coatedclising & parceating mgchine onto intermediate coating-covered tablets each

weighing 59.7 mg using the same method as in Example 4, thus obtaining a
controlled-release pharmaceutical composition containing 5 mg of rabeprazole

sodium in an 80.2 mg tablet.

[Table 6]
10

Pulsed release-conirolling
coating mg/Tablet % WIW
Eudragit L100 3.08 15
Ethyl cellulose _ 8.20 40
Talc 1.54 7.5
Titanium dioxide - 0.92 4.5

“Cetyl alcohol _ 0.62 -3
Magnesium stearate 6.15 30
Subtotal 20.5 -100.0

- Example 7

Uncoated tablets of the following composition were produced, an
intermediate coating was coated on, and then a release-controlling cbating was

15 coated on.
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coating ng/ Tabl et 9%V Eudragit L100 0.94 11.8 Et hyl
cellulose 3.76 47.1 Talc 0.71 8.8 Titanium di oxide
.3 Cetyl alcohol 0.28 3.5 Magnesium stearate

0.42 5
E0006, W8044//KANS bt ot al 8.0 100.0 Exanpie 8 An 8 ny
pul sed rel ease-controlling coating of the foll ow ng

S‘n’?:‘éﬁi%é 35@%1@?3%&@%@%&@8&%&@2@% R Rybfoxypropy

I ghi A j . h in,

celfE SiE asB e g B ER 2R oTRLLRE B A SC P G o

etharsglbavna 1 461G o b By e Dpsaved TP Puvrs A00RG on
control | ed-rel ease pharnmaceutical conposition

granglation wasgarded put. nefiieograstias thys predunediwene qrigd using a tray
described earlier are shown in FIG 4. 10 [Table 8]

dryerPahd écen passesktheaugh al1l5 nmgn sosdam gnddharabl3S kgefenspovidone

Eudragit L100 0.86 10.7 Ethyl cellul ose 3.42 42.8

and 0.398 k%-tﬁ“.soaitﬁ)n stekrAT0RGraiBoXMEKAN i Armhmineddinpand ¢ablet
0.39 4.8 Cetyl alcohol 0.13 1.6 Magnesium stearate

' forma&idhwas carricat BiitQsig 8 tabléPMalhineX B ¢btfining tablets (uncoated

tablets) each weighing 56 mg and containing 10 mg of rabeprazole sodium. Next, 3
kg of the tablets were put into a coating pan, and an intermediate coating solution of
the following composition was sprayed on, thus forrhing an intermediate coating in an
amount of 3.7 mg per tablet. The interrhediate coating solution was prepared by
dissolving 191 g of ethyl cellulose and 324 g of hydroxypropyl cellulose in 9.58 kg of
ethanol, and uniformly dispersing 151 g of magnesium stearate into the solution
using a Polytron. Next, a 10 mg pulsed release-controlling coating of the following
composition was coated onto each 59.7 mg inter‘mediate coating-covered tablet using
a pan coating méchine, thus obtaining a controlied-release pharmaceutical
composition containing 10 mg of rabeprazole sodium in a 69.7 mg tablet. The
pulsed release-controlling coating was formed by spraying onto the intermediate
coating-covered tablet an ethanol solution obtained by dissoiving 134 g of Eudragit

L100, 536 g of ethy! cellulose and 40 g of cetyl alcohol in 13.11 kg of ethanol, and

'.adding 268 g of magnesium stearate, 101 g of talc and 60 g of titanium dioxide and

uniformly dispersing using a Polytron.

[Table 7]
Uncoated tablet mg/Tablet % WW
‘Rabeprazole Sodium 10.0 17.9
D-mannitol o 23.6 42.1
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Uncoated tablets of the follow ng conposition were

produced, an

i nternmedi ate coati ng was coated on, and
then a rel ease-controlling coating was 5 coated on. J
5.0 kg of magnesi um oxi de, 0.6 kg

E00Q%. UPR4VEKANannNi t ol ,

of hydroxypropyl

| ow subgrbg pHvidbriyy dr oxypr opyl

S abgd%j

The gr ah@ﬁEQWPFR@”

and m
et hanol

dryer, &gdiumeste
t hen 0. Sabkdaiof

cel | ul ose and 0.9 kg of

cegfloul ose were agddqd to
é(g of rabeprpzol e sodi um L of
E@ ranul at on was carrle%g

5F Gﬁgd were d?i ed using a t

sfyé'@rﬂﬁrou h £9.5 mm scr

| ow subst i t ut ed560ydr oxypr opyIlOO 0

cel lulose and 0.12 kg of magnesium stearate were added

and mxwg Q%la@%étﬂl et forp éybtwas carrlgo\,\m
using a mng—tabtets
(uncoatg ¥ &6 '@{3@3 each wei ghin %@6 ng and con?§1 n| ng
5 ng of HydrepypPeoryl eebdasem | ntle¥nedi at e

coat i ngMz=gwesiuh stdarates wer e t he84pr oduced as 2ﬁ7
Exanpl esiptdtiius 15 obtaining a pyarnaceutical wod a
wei ght per tablet of 59.7 ng. A 6 ng pul sed

rel easepgoaLr Oljeielta%g ngﬁl{@g of th_e fol |l owi ng

conposi én coa a pan cOahinRg
nachlne IHIHg a_contt et-retease

phar macg fj l‘IL 9 Tposi tion congz%nl ng 5 ny of 11.8

r abepr aE8E C8HHPSRN i n a 65. 7 ny3{/8bl et. Di ssol 47ilon

test reSalts for the controll edor7al ease pharmacde@ti cal
conposi q‘;tgﬁ]unﬂg}oﬁggor ding to thg met hod of di s$p3 ution

test (1 ﬂff hed earlier are vvnln FIG 4.4

[ Tabl e Unc.oat e bl et ny/ Ta%ﬁ % W Rabe zol e
Sodi um X'@gngsym 3{%3?5%806 UPO4W D- manni t ol 2%%0
26.8 Magnesium oxide 25.0 44.6 lLow substituted

hydr oxyBubtogdl cel | ul ose 7.4 13. 3.0 Hydr oxypr opyl00.0
cellulose 3.0 5.4 Magnesium stearate 0.6 1.1

Example 8

An 8 mg pulsed release-controll'ing coating of the following composition was
coated using a pan coating machine onto intermediate coating-covered tablets each
weighing 59.7 mg using the same method as in Example 7, thus obtaining a
controlled-release pharmaceutical composition containing 10 mg of rabeprazole
sodium in a 67.7 mg tablet. Dissolution test results for the controlled-release

pharmaceutical composition according to the method of dissolution test (1) described |

earlier are shown in FIG. 4.

[Table 8]
Pulsed release-controlling
coating mg/Tablet % WW
Eudragit L100 0.86 10.7
Ethyl cellulose 3.42 42.8
Talc 0.64 - 8.0
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Subtotal 56.0 100.0 Internedi ate coating ng/ Tabl et %
VWV Ethyl cellulose 1.06 28.6 Hydroxypropyl
cellulose 1.8 48.6 Magnesium stearate 0.84 22.7

EOOCBUHPO4WAW/KAN? 100.0 Pul sed rel ease-control ling coating
ng/ Tabl et % WNV Eudragit L100 0.77 12.9 Ethyl

cel | ul ogRaBiuRPdiekide Talc 0.59 .99 Titanium dipgide
036 5.9 t cohol 0.59 9.9 gnesi um st ear at e
0.59 9. g;?@l%%"o'@él 6.0 100.0 E%‘ME\ e 10 A 15
pul sed MAGLSMRSIRABIE i ng coat | %’gpof the foll gg/ilng
conposition was coated using a pan coating nmachine
onto i nSabtsdi at e coati ng-cover 0t abl ets eachl0MB0O5
wei ghing 59.7 ng produced as in Exanple 1, thus
obtaining a controll ed-rel ease pharnmaceuti cal
conposition containing 5 ng of rabeprazole sodiumin a
Examme® ny tablet. Dissolution test results for the
control | ed-rel ease pharmaceutical conposition
acdhnodateyl tablath of the fodldwitg ehreposition were psadycey, an
described earlier are shown in FIG 4. 10 [Table 10]
intermetizts coslirgpwes coataddh,i angl theats refeasp-dariitalingcaslting was
Eudragit L100 1.67 11.1 Ethyl cellul ose 6.97 46.5 53
coatdedPOR6 UPO4W KAN Ti t ani um di oxide 0.76 5.1

3.0 kg of mannitol, 5.0 kg of magnesium oxide, 0.6 kg of hydroxypropyl

~ cellulose and 0.9 kg of low-substituted hydroxypropyi cellulose were added to and

mixed with 1.0 kg of rabeprazole sodium, 3.4 L. of ethanol was added, and
granulation was carried out. The granules thus produced were dried using a tray

dryer, and then passed through a 1.5 mm screen, and then 0.58 kg of low-substituted

- _hydroxypropyl cellulose and 0.12 kg of magnesium stearate were added and mixed

in, and tablet formation was carried out using a tablet machine, thus obtaining tabiets
(uncoated tablets) each weighing 56 mg and containing 5 mg of rabeprazole sodium.
Intermediate coating-covered tablets were then produced as in Example 1, thus
obtaining a pharmaceutical w'ith a weight per tablet of 59.7 mg. A6 mg pulsed
release-controlling coating of the following composition was then coated on using a
pan coating machine, thus obtaining a controlled-release pharmaceutical composition
containing 5 mg of rabeprazole sodium in a 65.7 mg tablet.

Dissolution test results for the controlled-release pharmaceutical composition

according to the method of dissolution test (1) described earlier are shown in FIG. 4.

[Table 9]
Uncoated tablet | mg/Tablet % WIW

Rabeprazole Sodium ' 5.0 8.9
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Cetyl alcohol 0.45 3.0 Magnesium stearate 5.15 34.3
Subtotal 15 100.0 Exanple 11 Uncoated tablets of the
foll owi ng conposition were produced, an internediate
E0006daPO4)//MAN coated on, and then a rel ease-controlling
coating was 5 coated on. 4.92 kg of mannitol and 3 kg
BimshREdovi done were added to gng m xed w tha@g kg of
lglzamegr.azol e éodi um 4 kg of etigaol having 0.4 kg of
Ban ?h“ﬁé@;ﬁ i de  di ssol ved tHEFei n was added,™ and
lpuirsyPaly SYHPXYRIBPYut . The granul es t hu
¢ellblnsged were dried using a traytdryer, and tff%%
Hedoagptdpybogliulesel nm screen, 84 10 then 0. 35Ky of
mg@gggmhﬂg@@rg@d 0. 18 kg of sodigm stearyl funerate
dded and  m xed 1 n, and @l et Tormati gpowRs
carrired out using a tablet machine, thus preparing
tabl ets (unco,z;llt'ed tabl ets) ea ei ghing 52., n, ,and

5w i b ) & 1 oy
bthybaekidosabl et s were made to 306w in a flui d%8d bed
H9@idxypraipesiiloss and an intermedi ate coatinB.6

E%?Hbéi%?n Sflaphtaed by dissol vinggl5 651 g of 997
i ' ; kg of —erhang] d
my dispersing 219 g of gzal ci um st ear gtogﬂjlqnt 0
the solution was sprayed on, thus form ng an
Puised nelgasereontroling cerfindn an mgblabietof 2. 9 o WAV
Eadi=iit L4000 hence preparing i m.@7nediate 12.9

EfRA CaEiesver ed tabl ets each wepghi ng 55. 4 nospRd
%% taining 10 ng of rabeprazol§5gsodi um Moreegvgr,

V¢
arately, an ethanol solutiopf_gbtained by di,ssol ving
u ‘%P%@@ Eudragit L100, 49§3§ of et hyl cel5rsil ose
entyl alwhgl of triethyl citrate §.A955 kg of et h&dl,

nagidimngtebé@le g of calcium sggarate, 372 g @f9talc
and 223 g of titaniumdioxide and uniformy

i STy wWas prepar ed, —and sprayed ont f
$H§é’?ﬂedi ate coating-cover edm?;tbl ets flow ngoibhrbat he
fluidized bed, thus form ng an 8 ng pul sed 54 E0006
UPO4W KAN r el ease-control ling coating, and hence

Exarfpi@d@ci ng a control | ed-rel ease pharmaceuti cal
conmposition containing 10 ng of rabeprazole sodiumin

a 0314 nPphidBY $Liease-controliing coating of the following composition was

coated using a pan coating machine onto intermediate coating-covered tablets each
weighing 59.7 mg produced as in Example 1, thus obtaining a controlled-release
pharmaceutical composition containing & mg of rabeprazole sodium in a 74.7 mg
tablet. Dissolution test resuits for the controlled-release pharmaceutical composition

according to the method of dissolution test (1) described earlier are shown in FIG. 4.

[Table 10]

Puised release-controlling

coating mg/Tablet % W/W
Eudragit L100 : 1.67 : 11.1

Ethyl cellulose _ 6.97 - 46.5
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[ Tabl e 11] Uncoat ed t abl et ng/ Tabl et % WW
Rabeprazol e Sodi um 10.0 19.0 D-nmannitol 24.6 46.9

xide 0.5 1.0 Crospovidone 16.5 31.4
EOO@S@P@M@&\P fumarate 0.9 1.7 Subtotal 52.5 100.0
I nternedi ate coati ng ng/ Tablet % WW Hydroxypropyl
cel | ul odéagiunydipxide® Cal ci um st &ditate 0.73 25. 5.1

Subt ot alCetyl%idéibl0 Pul sed rel egsgy control Iing g@ati ng
g/ Tabl g it L100 7/ 39.6 Ethy

cel l ul ose g{fle%ﬂpé gég %?c 0.59 7%4[]5 Ti tani um di g%lgde

0. 36 4.

2.38 29Subtatabt otal 8.0 100.0 S5lExanple 12 UnE¥h®ed
tabl ets of the follow ng conposition were produced, an

i nternedi ate coating was coated on, and then a

| egse-controlling coating was coated on. 10 4.92 kg
Exa"ﬁﬁeﬁannitol and 3 kg of crospovi done were added to and

0t ioPledabint Bt He oMo nRe o Bre Brodicedopd e

therein was added, and granul ati on was carried out.
intermggiate spalingwag @@at%’r% @ethee raereéﬁas@dCQ@TqungaCQ&tW was

dryer, and then passed through a 1 nm screen, and
coated on. ' ,

4.92 kg of mannitol and 3 kg of crospovidone were added to and mixed with 2
kg of rabeprazole sodium, 4 kg of ethanol having 0.1 kg of sodium hydroxide
dissolved therein was added, and granulation was carried out. The granules thus
produced were dried using a tray dryer, and then passed through a 1 mm screen, and
then 0.3 kg of crospovidone and 0.18 kg of sodium stearyl fumarate were added and
mixed in, and tablet formation was carried out using a tablet machine, thus preparing
tablets (uncoated tablets) each weighing 52.5 mg and containing 10 mg of
rabeprazole sodium. Next, the uncoated tabiets were made to flow in a fluidized

bed coating apparatus, and an intermediate coating solution obtained by dissolving

. 651 g of hydroxypropy! cellutose in 12.52 kg of ethanol and uniformly dispersing 219

g of calcium stearate into the solution was sprayed on, thus forming an intermediate
coating in an amount of 2.9 mg per tablet, and hence prepé'ring intermediate
coating-covered tablets each weighing 55.4 mg and containing 10 mg of rabeprazole
sodium. Moreover, separately, an ethanol solution obtained by dissoiving 1980 g of
Eudragit L100, 495 g of ethyl cellulose and 446 g of triethyl citrate in 55 kg of ethanol,

and adding 1485 g of calcium stearate, 372 g of talc and 223 g of titanium dioxide

-and uniformly dispersing was prepared, and was sprayed onfo the intermediate

‘coating-covered tablets flowing in the fluidized bed, thus forming an 8 mg pulsed

54




10

-+ then 0.3 kg of crospovidone and 0.18 kg of_' sodium stearyl fumarate were added and

kg of rabeprazole sodium, 4 kg of ethanol-having 0.1 kg of sodium hydroxide

then 0.3 kg of crospovidone and 0. 18 kg of sodium

stearyl fumarate were added and 55 J E0006 UP04W KAN

m xed in, and tablet formation was carried out using a
ECOOBAbPR4VHEANI ne, thus preparing tablets (uncoated

tabl ets) each weighing 52.5 ng and containing 10 ng of

rabeprazol e sodi um Next, the uncoated bl ets re .
releagegontrelling orating..2nd penfeR@IUSES %@%@V@{&ﬁaﬁ&ﬂs&%rfﬂac&uﬂca‘
and an internmedi ate coating sol ution obtained bﬁ/‘
compuisitionl saniginhigeHl mg offrahgprazelgsediym iBd p3iteee taklet o 5o
kg of ethanol and uniformy dispersing 219 g of
[Tableal§i um stearate into the solution was sprayed on,
thus formng an internediate coating in an anount of
2.9 ng per tablet, and hence preparing intermnedi ate
coati ng-covered tablets each wei ghing 55.4 n
Uonoaleditaglel0 ny of rabepraz@géra%lﬁfdi um l\mgg:\/gé&
Repaprizele/Sodiarret hanol sol uti ok0.6bt ai ned by dl%8ol vi ng
é,;.ggﬂﬂi qf 10 Eudra%ilt L100, 27848 ofket h%/l CﬁGJQu: ose
ngd. triethyl citrate igne 55 kg of et ,
gﬂ '”&&é}’%@f@&s g of cal cium siOtBrate, 372 ¢ girtzt al c
GFRFPRYHONEof it ani um di oxi de ‘Srﬁd uni formy °*
Sodiuen steanyMemiapatepar ed, and w9 sprayed ont olthe
Sobiaredi ate coating-covered 526l ets fl owi ng00Md t he
fluidized bed, thus formng an 8 ng pul sed

@éﬁwﬂ ling coating, p@rehpignce produgivygpe
= COMPOSit

EYATORYRIGRY! ‘f@h%%f rabeprazol%%odi umin a 6%8 gy
Calsiwn.stegraidl e 12] Uncoat ed t3Bet ny/ Tabl et 2%AN W

Babgpalkzol e Sodium 10.0 19.0 [E9mnnitol 24.60d)9
Sodi um hydroxide 0.5 1.0 Crospovidone 16.5 31.4

PR LSAE S roling BBy O- 9 rhgfTabRetdt ot al  52545AMR0. O

OXY y
@Y 17 74. 8 3.17 85,8
Ethyl cellulose 0.79 9.9
Talc 0.59 7.4
Titanium dioxide : 0.36 4.5
" Triethyl citrate 0.71 8.9
Calcium stearate 2.38 29.7
Subtotal 8.0 100.0
Example 12

Uncoated tablets of the following COmpbsition were produced, an

~ intermediate coating was coated on, and then a release-controlling coating was

~ coated on.

4.92 kg of mannito! and 3 kg of crospovidone were added to and mixed with 2

dissolved therein was added, and granulation was carried out. The granules thus

produced were dried using a tray dryer, and then passed through a 1 mm screen, and

55




10

15

Calcium stearate 0.73 25.2 Subtotal 2.9 100.0 Pul sed
rel ease-controlling coating ng/ Tabl et % WV Eudragit
L100 3.52 44.0 Ethyl cellulose 0.44 5.5 56 EO0006
EQOOERIPOMWAGANEl ¢ 0.59 7.4 Titani um dioxide 0.36 4.5
Triethyl citrate 0.71 8.9 Calciumstearate 2.38 29.7

~ Subtotal 8.0 100.0 Example 13 6. 10 :
mixed &, a9 dablghiorgRIiPR yasRATIRG stpshad Bt %%ﬁg"‘%ﬁg Breparing
conposition were coated using a pan coat] [
tabletsr{uncoated taleishesc weighing éZg‘omf@%ﬁ 9%(%?@?’%9 ?2@3'%5 of
wei ghing 55.4 ng using the sane nethod as in. Exanpl
rabepkazoltsagiumit aNexinthe oncoated dablets wereanpde torflewdp iacn@ic?ized
conposi tions each containing 10 ng of rabeprazole
bed ce@tlhy Bpbaraus atndean irfidrbediatsdjoafing sedlition obtained by dissolving
rel ease-controlling coating % WW Eudragit L100 42.5

551 AHYSEh S oIl T3 sl s gy i 21
g of c]a?cC?u& st&zgra't:é(ﬁ'ﬁiﬁ?lﬂ% ddiution was sprayed on, thus forming an intermediate
coating in an amount of 2.9 mg per tablet, and hence preparing intermediate
coating-covered tablets each weighing 55.4 mg and containing 10 mg of rabeprazole
sodium. Moreover, separately, an ethanol solution obtained by dissolving 2200 g of
Eudragit L100, 275 g of ethyl cellulose and 446 g of triethyl citrate in 55 kg of ethanol,
and adding 1485 g of calcium stearate, 372 g of talc and 223 g of titanium dioxide
and uniformly dispersing was prepared, and was sprayed onto the intermediate
coating-covered tablets fiowing in the fiuidized bed, thus forming an 8 mg pulsed

release-controlling coating, and hence producing a controlied-release pharmaceutical

composition containing 10 mg of rabeprazole sodium in a 63.4 mg tablet.

56

[Table 12]

Uncoated tablet mg/Tablet % WW
Rabeprazole Sodium 10.0 19.0
D-mannitol 24.6 46.9
Sadium hydroxide 0.5 1.0
Crospovidone 16.5 31.4
Sodium stearyl fumarate 0.9 1.7
Subtotal . b2.5 100.0
Intermediate coating mg/Tablet % WW

* Hydroxypropyl cellulose 2.17 74.8

'Calcium stearate 0.73 25.2
Subiotal 2.9 100.0

. Pulsed release-controlling coating mg/Tablet % WAW
Eudragit L100 3.52 44.0
Ethyi cellulose 0.44 - 5.5




10

15

6, 10 or 14 ng pul sed rel ease-controlling coatings of
the followng conposition were coated using a pan
coating machine onto intermnmediate coating-covered

EOOO(_BQIF’CB’LW/Wh wei ghing 55.4 ng using the sane net hod as
in 15 Exanpl e 11, thus obtaining controll ed-rel ease

.I%E(ggr maceuti cal conpositions eaghkg containing ¥4ng of
“abeprazol e sodiumin a tablet I’ Table 14] 57 FQ006
TUFOK&V%M"%I sed rel ease- contr 8139 ng coati ng Offg\AN
Trietinylgitrate 100 42.5 Ethyl cel | @idse 7.0 Talc %94
Jaltiam swaddtexi de 4.5 Cetyl al ed®l 8.9 Cal cR0/M
stearate 29.7 Subtotal 100.0 Exanple 15} 6, 10 or
- put sed-Tefease- contr ol 11 coatings of

sft%?t?%h ng 5 conposition were cr:%gt ed using a %éz}ﬁo
coating machine onto internediate coating-covered
tabl ets each wei ghing 55.4 ng using the sanme nethod as

Exarﬁg'lb 1gxanpl e 11, thus obtaining controlled-rel ease
har maceuti cal conpositions each containing 10 ng of

: aﬁeﬂﬁ 8F 94 ?ng gﬁiséﬂ‘ réléa%e@c%'ﬁ'tr%ﬂi\f)\%l[c%ﬂhﬁs &Pthe fbRowiH gd

el‘ease- cont I'ng coating % Eudragit L100 42.

compg Boh G&k WatSfuding a gt Eodtirly mAch@! 3t fhieithediate ©

coating-covered tablets each weighing 55.4 mg using the same method as in

Example 11, thus obtaining controlled-release pharmaceutical compositions each

containing 10 mg of rabeprazole sodium in a tablet.

[Tabie 13}
Pulsed release-controlling coating % W/W
Eudragit L100 425
Ethyl cellulose 7.0
Talc 7.4
Titanium dioxide 4.5
Triethy! citrate , 8.9
Calcium stearate 29.7
Subiotal 100.0

Example 14

8, 10 or 14 mg pulsed release-controlling coatings of the following
composition were coated using a pan coating machine onto intermediate
coating-covered tablets each weighing 55.4 mg using the same method as in
Example 11, thus obtaining controlled-release pharmaceutical compositions each
containing 10 mg of rabeprazole sodium in a tablet.

[Table 14]
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G ycerol fatty acid ester 8.9 Calciumstearate 29.7
Subtotal 100.0 Exanple 16 Uncoated tablets of the
I i onposition were produced, an internediate
EOOOEgg%@%@ﬂgﬁ@ coated on, and then an enteric coating was
' coated on. 15 5.192 kg of mannitol, 3.96 kg of
crospovi done and 0. 33 kg of hydroxypropyl cellul ose
were added to and mixed with 2.2 kg of rabeprazol e
Ruskdiieleadefokigolirfy @&itikd)006 UPO4AWHAMAEL hanol havi ng
@Mé&?hqjgb sodi um hydroxi de di ssolyed therei n was
granul ation was carri out. The granul es
ot 7

ed were dried using a y dryer, and then
Ssed through a 1.5 mm screen, aridt hen 0. 33 kg of
ttardodiexide and 0. 198 kg of sodidn stearyl fumarate
@etybalkkdHed and mixed in, and tabl e395 formation was
éékphﬁ@uﬁ#é&#Sing a tabl et machi ngg #t hus preparing
tablets (uncoated tablets) each welghing 56 ng and
contal-ni-ng—10—rgof rabeprazole sodi-gm—Next, the
vltetaled tablets were made to f1oWG0-® a fluidized bed
coati ng apparatus, and an internediate coating
sol ution obtained by dissolving 191 g of ethyl

: lLul ose and 324 g of hydroxypropyl cellulose in
Exan&ﬁ%égkg of ethanol and uniformy dispersing 151 g of

10 nesi,um stearate into the. sol ution S rayed
on®: THGE 1 SPerPlsedTeleasgrohutioling Caauings of e fllpWnd,
of ,3.7 ng per tablet, and hence preparing jnterpedi ate
5 composiionWeresnated Using apan éaeﬁwmaghin@gorﬁg.qf?tef@ea\gge
_containing 10 ng of rabeprazole sodium Moreover,
coating-pavered|igbletreach weighing:a% #rgg ssing thersarae nwpteed asdn
by dissolving 1726 g of hydroxypropyl nethyl
Exampdd 1) theie gbiaihingatontrafldd-1g2age phaghaceutidal ¢émpasitipns each
acid ester in 20.8 kg of 80% et hanol and adding a
containing d0shg of ediicprazsle Bpdiumid atatbigt. di spersing 163 g of
talc, 10 g of yellow iron oxide and 87 g of titanium
[Tablgltgki de in 5.2 kg of an 80% et hanol solution, and the
. enteric coating solution was 9 sprayed onto the
i nternmedi ate coating-covered tablets flowing in the

10 . : >
fluidized bed coating apparatus, thus formng an 8.3
Pajsed release-controliing caatindience pr #%AdiVWwhg an
Eudragit L100 42.5
Ethyl cellulose _ 7.0
Talc 7.4
Titanium dioxide : 4.5
Glycerol fatty acid ester 8.9
-Calcium stearate 29.7
- Subtotal - 100.0
_Exanme16
Uncoated tablets of the following composition were produced, an
intermediate coating was coated on, and then an enteric coating was coated on.
15 5.192 kg of mannitol, 3.96 kg of crospovidone and 0.33 kg of hydroxypropyi

cellulose were added to and mixed with 2.2 kg of rabeprazole sodium, 4.4 kg of
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20 enteric pharmaceutical conposition containing 10 ng
rabeprazole sodiumin a 67.2 ng tablet. [Table 16]

bl et ng/ Tablet % WM Rabeprazol e Sodi um

EOOOE'H&IQG%WQD mannitol 23.6 42.1 Crospovidone 18.0

32.1 Sodium hydroxide 0.5 0.9 59 E0006 UPO4W KAN
ethar'ﬁ( ﬁé{?mpm".gpléb ongﬂig‘hgﬁgdr%r(@e%lgsolmtﬂé?bﬂﬁé‘é ¥Hded, and

umar a 100 I 'nt ermedi at'e
e AR IR TEA bt £ 8e g o v
dryerg@gégéznegas&%\% o a'%f?saza,%\%% Bgreeﬁe%ﬁ@ FIQ@'@?%& I{g%f crospovidone
anct %5 e Boguinsiy el r Bkl SuH . am e

iron oxide 0.04 0.5 Subtotal 8.0 100. To sh
formationavaspriegi e asingd tallet waphing| theg- nrep@mtablets (uncoated

pharmaceuti cal conpositions according to the above
tabletex eaph weighiog S6ang and| dontriningel Mvegorfirsbeprazaiensoditm]  Next,
the uncoated tablets were made to flow in a fluidized bed coating apparatus, and an
intermediate coating solution obtained by dissolving 191 g of ethyl cellulose and 324
g of hydroxypropy! cellulose in 9.58 kg of ethanol and uniformly dispersing 151 g of
magnesium stearate into the solution was sprayed on, thus forming an intermediate
coating in an amount of 3.7 mg per tablet, and hence preparing intermediate
coating-covered tablets each weighing 59.7 mg and containing 10 mg of rabeprazole
sodium. Mofeover, separately, an enteric coating solution was prepared by
dissolving 1726 g of hydroxypropyl methyl cellulose phthalate and 172 g of glycerol
fatty acid ester in 20.8 kg of 80% ethanol and adding a suspension obtained by
uniformly dispersing 163 g of talc, 10 g of yellow iron oxide and 87 g of titanium
dioxide in 5.2 kg of an 80% ethanol solution, and the enteric coating solution was
sprayed onto the intermediate coating-covered tablets flowing in the fluidized bed

coating apparatus, thus forming an 8.3 mg enteric coating, and hence producing an

enteric pharmaceutical composition containing 10 mg of rabeprazole sodium in a

67.2 mg tablet.

[Table 16]
Uncoated tablet mg/Tablet % WW
Rabeprazole Sodium 10.0 17.9
D-mannitol ' 23.6 42.1
Crospovidone _ 18.0 32.1
Sodium hydroxide 0.5 0.9
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5 A5 ng coating of the follow ng conposition (not
cont ai ni ng magnesi um stearate) was coated using a pan
coati ng machi ne onto intermedi ate coati ng-covered

EOQ064UPe4\8//IKAdh wei ghi ng 59.7 ng produced as in Exanple
1, thus obtaining a pharmaceutical conposition

cont ai NHYEréxyPEoYl cEigss azol e sogliumin a 64. 2.1y
t abl et . - 7ating Q’ablet %WWl
Eudr agi 6-204 20 cetfttose 040
0.38 7. ®lani um di oxi de 0. 23

0.40 8 Subtotal 5.0 100.0 60 E0006 UPO4W KAN
Cont r ol lrternddiatepcaadingi ng of migélghdél owi ng coHpPdAM i on
(not COEtIWI r@'emgog@gnesi um steardige) was coat egggsi ng

L ABpBRR O 0 (1 e e | gso

phar macSubtatal conposition cont &-fi ng 5 of 100.0
rabeprazole sodiumin a 69.7 ng tablet. [Table 18]
Coat i ngERErtaddating?e WNV  Eudr agj/Tabllét00 4. 0 40% By |

cel | ul ofgdfol | Tal gnétnge 7.5 Titani um dioxide 0.46

a
Glycerol fatty acid ester 0.66 8.0
Talc 0.63 7.5
Titanium dioxide _ 0.33 4.0
Yellow iron oxide 0.04 0.5
Subtotal 8.0 100.0

To show the remarkable effects of the controlled-release pharmaceutical
compositions according to the abdve examples, controls will now be described.
Control 1

A 5 mg coating of the following composition (nof containing magnesium
stearate) was coated using a pén coating machine onto intermediate coating-covered
tablets each weighing 59.7 mg produced as in Example 1, thus obtaining a

pharmaceutical composition containing 5 mg of rabeprazole sodium in a 64.7 mg

tablet.

[Table 17]
Coating mg/Tablet % WIW
Eudragit L100 - 2.00 40
Ethyl cellulose 2.00 40
Talc 0.38 7.5
Titanium dioxide 0.23 4.5
Cetyl alcohol 040 8
Subtotal ' 5.0 100.0

60




Nl

10

15

10 Control 3 A5 ng coating of the foll ow ng
conposition (not containing nagnesi um stearate) was
a pan coating machine onto internediate
EOOO%%@%SM%@S& tabl ets each weighing 59.7 ng
produced as in Exanple 1, thus obtaining a 15
phar maceuti cal conposition containing 5 ng of
rabeprazole sodiumin a 64.7 ng tablet. [Table 19]

C t(é?%tl ng ng/ Tablet % VWNV Eudragit L100 0.77 15.4
onty ceIIquse308 61.5 Talc 0.58 115 Titanium

3 al cohol 0.23 4.
C@?E‘Ecﬁféhggﬂ%'“ﬂ cempesil Pc(ﬂohcqlﬂ‘tﬁ'ﬁ'ﬂggmag"es'um
coat| ng of the foll ow ng conposition (not containing
steargigg wass eoated UsingeA pan kaating Mashingseng lateg'gﬁdt%ppa@'lg—covered
machi ne onto internedi ate coating-covered 5 tablets
tabletsarachweighingg5%$ ¥ .mg pioducediaseid ExarnpleE dnyd ebtajningas
obt ai ni ng a pharmaceutical conposition containing 5 ng
pharméacestivap campbeition dontaining & Mg of raepraablecsodilmai kL ?]mg
Coating ng/ Tablet %9 WW Eudragit L100 6.0 42.1 Ethyl
tab!etce| lulose 6.0 42.1 Talc 1.125 7.9 Titanium di oxi de

0.675 4.7
[Table 18]
Coating mg/Tablet % WW
Eudragit L100 4.0 40
Ethyl cellulose 4.0 40
Talc 0.76 1.5
Tianium dioxide 0.46 4.5
Cetyl alcohol 0.8 8
Subtotal 10.0 100.0
Controf 3

A 5 mg coating of the following composition (not containing magnesium
stearate) was coated using a pan coating machine onto intermediate coating-covered
tablets each weighing 59.7 mg produéed as in Example 1, thus obtaining a

pharmaceutical composition containing 5 mg of rabeprazole sodium in a 64.7 mg

- tablet.
[Table 19]
Coating mg/Tablet % WIW
Eudragit L100 0.77 15.4
- Ethyl cellulose ~ 3.08 61.5
Talc 0.58 11.5
Titanium dioxide - ‘ 0.35 6.9

Cetyl alcohol - 0.23 4.6
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Cetyl alcohol 1.20 3.2 Subtotal 15.0 100.0 10
Control 5 A 20 ng coating of the follow ng conposition
(not contai ning nmagnesi um stearate) was coated using
E0008 r2D4WAaSANNg nachi ne onto internedi ate
coati ng-covered tablets each weighing 59.7 ny
produced as in Exanple 1, thus obtaining a 15
phar macgpiy egt— conmposi tiomcontgging 5 ng of
rabepra§gp+é)(@odl umin a 79.7 ng% (?abl et. [Tabllgoﬂ]
Coating ng/ Tabl et % WAN Eudragit L100 8.0 42.1 Ethyl
cellulose 8.0 42.1 Talc 1.5 7.9 62 k E0006 UPO4W KAN
Contrbi gani um di oxide 0.9 4.7 Cetyl alcohol 1.6 3.2
Subtotal 20.0 100.0 Control 6 A 25 ng coating of the
f Ol Ify‘lr@?cdé‘i’lﬁacb?'tﬁé (Aﬂ?égc&ﬁ’l baitiBh Mot BRAMSRINg agnesium

st ear at was“coat e an coating machine onto

stearg%t) svai%gcﬁi%cg Hgg@t ggn %8@%&10% E‘leai?llntggﬁtg %IB ﬁl\e@ bSQltﬁlﬁcove red
tablefR A MGG ECeR T 0 PROHFRRAS ol elﬁ‘%%*@l%“%]

Coati ng ng/ Tabl et % WW dragit, L100 10.0, 42..
pharmaceutlcal composition containing 5 mg of rabeprazole sodlum m a74.7mg

tablet.

[Table 20]
Coating mg/Tablet % WA
Eudragit L100 6.0 42.1
Ethyi cellulose 6.0 : 421
Talc 1.125 7.9
Titanium dioxide 0.675 4.7
Cetyl alcohol 1.20 3.2
Subtotal 15.0 100.0

Control 6

A 20 mg coating of the following composition (not containing magnesium

stearate) was coated using a pan coating machine onto intermediate coaling-covered

tablets each weighing 59.7 mg produced as in Example 1, thus obtaining a

" pharmaceutical composition containing 5 mg of rabeprazole sodium in a 79.7 mg

tablet.

[Table 21]
Coating mg/Tablet % WW
Eudragit L100 8.0 42.1
Ethyl cellulose : 8.0 42.1
Tale 1.5 7.9
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Et hyl cellulose 10.0 42.1 Talc 1.875 7.9 Titanium
dioxide 1.125 4.7 ~Cetyl alcohol 2.0 3.2 Subtot al
25.0 100.0 10 Control 7 A 30 ng coating of the
E000BAPO#MI§ANoNnposi ti on (not contai ni ng magnesi um
stearate) was coated using a pan coating machi ne onto

stearate) vas coated using a mchi ne
59. 7 ﬁ,‘?‘;‘%@’gg@qﬁg@fg%% " Exanpl e ﬁfﬁﬁfﬁﬁt ai mi gy 815

phar mac nposi ti on cont ing 5 ng of
rabeprazaole sodiumin an 89 7 ng tablet.  [Table 23
Coat | ngSubfctalbl et % WM  Eudr ag®.0L100 12.0 420D.06
E0O006 UPO4W KAN Et hyl cellulose 12.0 42.1 Talc 2.2
7.9 Titaniumdioxide 1.35 4.7 Cetyl alcohol 2.4 3
Subtotal 30.0 100.0 Industrial Applicability
Contpd 8or di ng to the present invention, in the case of a
control | ed-rel ease pharmaceutical conpositjon, .
paft 2T mgeaafing gfihe é@mm@a@@peﬁ@pnéagﬂ@wamm magnesium
conposi tion, containing an acid-unstabl e ] )
stearpte) svas amited lusingsa pan cogting machine entojdntermediale cealing-covered
conmposition having little variation in dissolution |ag
tablets ¢éachandighirey 5% Atrag @roducdidssoinuExampleve thusrebtainiog ki gh
reliability of dissolution characteristics can be
pharm@abiticefl cofmpbblishiontainiag Gigldfeabssaadket sariuralin @ndst7 mg
by filling an enteric

]
1

3
5

.2

tablet.

[Table 22]
Coating mg/Tablet % WIW
Eudragit L100 10.0 42.1
Ethyl cellulose 10.0 _ 42.1
Talc 1.875 7.9
Titanium dioxide 1.125 4.7
Cetyl alcohol 2.0 3.2
Subtotal 25.0 100.0

Control 7

A 30 mg coating of the following composition (not containing magnesium
stearate) was coated using a pan coating machine onto intermediate coating-covered
tablets each weighing 59.7 mg prdduced as in Exampie '1, thus obtaining a
pharmaceutical composition containing 5 mg of rabeprazole sodium in an 89.7 mg

tablet.

~ [Table 23]

Coating mg/Tablet % WIW
Eudragit L100 12.0 42,1
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phar maceuti cal conposition and the controll ed-rel ease
phar maceuti cal conposition 10 according to the present
invention into a capsul e enabl es design of a

- E00OBHAPE4\EIGANCcal  conposi tion having an increased
medi cal benefit duration. 64 EO006 UPO4W KAN CLAI M5
VWhat | sethydiceRaloke: 1. A controjped-rel ease 421

phar rrac?gki cal conposition, conprizsing: 5 1) axcgre
cont ai ni an i d- unst abl e physil ogically actjye
subst ang_gg'&'h'ﬂ’ ‘gi%xlﬁliesi nt egr ant ; ﬁg’ 2) a 47

r el easeCeti@dlennalng coating whi &¥dcovers the cé@, and
whi ch contains a water-insoluble polyner, an enteric
pol ymer capebtat hydr ophobi ¢ wax. 38.02. The 100.0
control | ed-rel ease pharmaceutical conposition
according to claim1l1, wherein the rel ease-controlling
coating further conprises a plasticizer. 3. The
IndustdaltApplicabiifyel ease phar naceuti cal conposition
according to claiml1l or 2, wherein the core further

ComRtbaineg tanttRl rekeneinagtian, retheléask offdeontrolled-release
control | ed-rel ease pharnaceuti cal conposition

pharmrRaE&iHal dofripodfivn, Fﬁﬁicgfarlvla?btﬂ‘éed—rélbé_éélQhaﬁ'nacf:euticber
conprising an inert internmediate coating between the

comd?éﬁﬁngleﬁg%ﬁ}mé %'n%?&uﬁ%bfé’bﬁ}éﬁﬂloﬁiggﬁ b BetiveZ8uisstarldee a

! ease phar rraceu_t | Ca osl tion _
R R T L
verofyhbh o b 638 BBl G S ey BORL 1 g At

according to an 25 one of cl ai | thr.ou . .
can kgheeatized 1 neudhemaregd 4APSyis F’&%Pﬁfg‘ggﬂ C%’F?é“%‘g F’&%ﬁ'@@ g} gteric
the group consjisting of crospovidone, |ow substituted
pharmgaeewioab composition andobe copyoliednsleass pharppceutical composition
croscarnel |l ose sodium and carnel |l ose cal ci um
according to the present invention into a capsule enables design of & pharmaceutical

composition having an increased medical benefit duration.
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7. The controll ed-rel ease pharmaceuti cal conposition
according to any one of clains 1 through 6, wherein
t he water-insoluble polyner is at |east one 5 sel ected
EOCOO6rUHO4YiKHNoup consi sting of ethyl cellul ose, an
am noal kyl methacrylate copolynmer RS (Eudragit RS),
and shellac. 8. The cont r(g%ﬁvﬁi%rel ease pharnmaceuti cal
conmposition according to ne of clainms 1 through
7, wherein the enteric polyner is at |east one
Wha :om 10 the group consisting of
hydr oxypropyl nethyl cellul ose phthal at e,
hydr oxypropyl nethyl cellul ose acetate succinate, a
met hacrylic acid-nmethyl nmethacrylate copolymer
( Eddr agi A dgnt@liddagleassphammacautinal hampgsition acordpesing!
acrylate copolyner (Eudragit LD). 15 9. The
con) aaldre ¢ontiring anplvid-onstabid plysiclogially actove substance and a
according to any one of clains 1 through 8, wherein
disinfe§rarityai@phobi ¢ wax is at |east one selected from the
group consi sting of magnesi um stearate, cal cium

st I Y 1 . . N
hyg?é%%asé dp%gﬁ:iqoﬂln%do‘%gnﬁ HHE BBverd@ie cBRY akd which contains a

ogenat e The control | ed-rel ease

' TR [ : ne of
wate LR bl & BRETE dolindl 34 S roehdt vak
polymer is ethyl cellulose, the enteric polynmer is a
nmet hacrylic acid-nmethyl nethacryl ate copol ymer

(Eudragit,, L, udragit S),. and the hydrophaopic wax Ls
mdnes; UG iconnaled tHicesd bhamaseisics] omBasiiar agharding to
" control | ed-rel ease pharmaceutical conposition L
claimgh sheleifgthegelaape-cantrobingGogting farther eanaprises, a piasfigizar.
the plasticizer is at |east one selected fromthe 66
EO006 UPO4W KAN group consisting of triethyl citrate,
cetyl alcohol, glycerol fatty acid ester, and
pr8pyl en&hglopntrblled-teledde phamacdutied! carhpasition according to
phar maceutical conposition according to any 5 one of
claimcl 8t 2ewheidi edboréFurthé@edsthpriged ah alkalin® additivé. t he
wat er -i nsol ubl e polynmer and the enteric polyner in
the rel ease-controlling coating is 40 to 90 wt % based
on the weight of the release-controlling coating. 13.

Thg cont ‘Tﬂ{e Lg%ﬁ%r%ﬁé&?eﬁ@aég‘ﬁﬁgﬁﬁ%dtﬁal cérAPBSESH b8ording to any

accordi ng

“one of claims 1 through 3, further comprising an inert intermediate coating between

the core and the release-controlling coating.

5. The controlled-release pharmaceutical composition according to any

.one of claims 1 through 4, wherein the controlled-release pharmaceutical

composition is a pulsed-release pharmaceutical composition.

6. The controlled-release pharmaceutical composition according to any
one of claims 1 through 5, wherein the disintegrant is at least one selected from the

group consisting of crospovidone, low-substituted hydroxypropyl celluiose,

65




10

15

20

25

10 one of clains 1 through 12, wherein an anmount of
t he hydrophobic wax in the release-controlling
coat i n@u&s} 10 to 60 wt% based on the weight of the

E0006WBE4 Mrolli ng coating. 14. The
control | ed-rel ease pharnmaceutical conposition

| . ims 1 through 13,
crosg%ﬁ@,%@ﬁ%@%%&ﬁn&@%ﬁg cc]??m?-. E(gs%?@r@‘nsol ubl e polyner in
the release-controlling coating is 3.0 to 95 wt%
based on the total anmount of the water-insoluble
polLynmer and the enteric polyner iq_t e e .
r elfease- a‘gﬁtqoatrpﬁ rglgggg ﬁbarmqeﬁu rpﬁEcomposmon according to any
control | ed-rel ease pharnmaceutical conposition
one ofclaimgi hihroughafywhetein the vetetinselsble Qolyagis atdeast one
wherei n an anmobunt of the plasticizer in the
seleated fragetheqrbupicbnsigting af ethyl calldose, tap aroinpaiky| twthacryiate
the weight of the release-controlling coating. 16.
copoliterRB i Eotitagit-RS), aadahellacmaceut i cal conposi tion
according to any 25 one of clains 1 through 15,
wherei n the aci d-unstabl e physiologically active
substance is a benzi m dazol e- based conmpound or a

phygsi ol OT'Tg@oltT'lﬁroﬁé&-?QE%% Eg_éf}h%ceﬁﬁicgpt%ﬁpéﬁ%ﬂ\éﬁélat‘ding to any

t her eof . e contr el ease pharmaceutica

one c@%ﬁ@ 1 '{hqglr:@fgg\zvg%&gn te eﬁ%ﬁé?ﬂoﬂ;&geﬁ"@% ?éééth'ﬁ% selected from

m daz corpoun Si ol ogi ca
the ofSif Byt hatRbprass et B! TR faa ThRESFony
meth Bl oR Rt SAGE M AU In S Tethacyiate

according to claim16 or 17, wherein the -
copolysieri(Fudeag b -Byiragit Sonmidiadnethapivis sidoginybaerylate gopolymer
acceptabl e salt thereof is rabeprazole sodium 19. The
(Eudragittld). | ed- r el ease pharnaceuti cal conposition
according to any one of clains 3 through 18, wherein
the alkaline additive is at |east one selected from
"the group consisting of sodi um hydroxi de, potassium

hydr oxi deheRef0kedFReeAs6 BhafhasdltithltbrapbsiBon according to any
magnesi um hydr oxi de, and cal ci um hydroxi de. 20. The

one IR 1 8ol 8aRRe RN IHBRAPMOPABhICGAIPR L1644 one selected from
accordi ng to any
the group consisting of magnesium stearate, calcium stearate, stearic acid, carnauba

wax, and a hydrogenated oil. -

10. The controlled-release pharmaceutical composition according to any
one of claims 1 through 9, wherein the water-insoluble polymer is ethyl cellulose, the
enteric polymer is a methacrylic acid-methyl methacrylate copolymer (Eudragit L,

Eudragit S), and the hydrophobic wax is magnesium stearate or calcium stearate.

11. The controlled-release pharmaceutical composition according to any

one of claims 2 through 10, wherein the plasticizer is at least one selected from the
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one of clainms 1 through 19, wherein the
controlled rel ease pharnaceutical conpositionis a
ablet, a granul ar preparation, or a fine granul ar
EOOO@A@%@%@V . 20 21. A capsule preparation, conprising:
t he controlled rel ease pharnaceutical conposi tion

accor
arou FEEHIRERARRIY oAk Cery R dydel R o 88 o8
ontaj ning an 25 aci d-unstabl e physiologically active
PropyeRgYRele is covered with an enteric coating. 68
EOC006 UPO4W KAN 22. A pharnmaceutical conposition
package contained in a packaging container,
conprising: the controll ed-rel ease pharnaceutlca
coftBosi t The castroliei-nejease phgmeakeutical carapesitian areeding to any
20; and 5 an enteric pharnmaceutical conposition in
one offdaimsal theoegit dhtwhexreiyadotal atiodntiofsthetwater-insoluble polymer
physi ol ogi cal |y active substance is covered with an

and tR8ledldric Felphienth theveriagercdndollingf cdating ¢9 AP A6 90 wits dbased on
present in the sanme packaging container. 10 23. A

the m@l@{t%ﬁﬁw;éié@e-s&lmﬁmg t@stirgackage contained in a
packagi ng container, conprising: the capsule
preparation accordlng to claim21l. 24. The
phar maceuti cal conposition package according to claim

o 18 jigé%glallﬁgée%geé&eeaﬁsll%%?a' SRS i fecording o any
one c&e%lm%s. ﬁgé&s%? WS gﬁ‘%ié‘%lr@aﬁmeoﬁll’ Bhbbatergingpe

spr ay a sol utlon containing a xtyre of a
releasgrcentrohiae casiiag 5ol Q FePO Wi, daped 0@ fE@ (WeHGHt %ffrﬂilea

hydr ophobi c wax onto a core containing an

release-icantiolingsbatindy si ol ogi cal |y active substance and a
di sintegrant to forma coating covering the core.

14. The controlled-release pharmaceutical composition according to any

one of claims 1 through 13, wherein an amount of the water-insoluble polymer in the

- release-controlling coating is 3.0t 95 wt%, based on the total amount of the

water-insoluble polymer and the enteric polymer in the release-controlling coating.

15. The controlled-release pharmaceutical composition according to any
one of claims 2 through 14, wherein an amount of the plasticizer in the
felease-controlling coating is 0.1 to 20 wi%, based on the weight of the

release-controlling coating.

16. The controiled-release pharmaceutical composition according to any
one of claims 1 through 15, wherein the acid-unstable physiologically active

substance is a benzimidazole-based compound or a physiologically acceptable salt
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26. The nethod for producing a controlled-rel ease
phar maceuti cal 25 conposition according to claim 25,
mhereln the rel ease-controlling coating further
E0008JABPACEKAN pl asticizer: 69 E0006 UPO4AW KAN 27. The
met hod for producing a controlled-rel ease
them@@arnﬁCGUtlcal conposition according to claim25 or
wherein the core further conprises an alkaline
additive. 5 28. The nethod for producing a
control | ed-rel ease pharmaceutical conposition
according to any one of clains 25 through 27, further
corgr i si ngercanyioligd-release ehamaseuticalicamposigan .aﬁaordlng to
between the core and the rel ease-controlling coating
claim1t6, aherghethegignzimidazolerbaned eampowsher phm@ﬂog&a&agecerﬁtable
phar maceuti cal conposition according to any one of
salt thémiofris 2bephaznighorB8prazbley, @antdpnezole plansoptazdia el esormeprazole,
pharmaceutical conposition is a pul sed-rel ease
oram@@any ae&deptalslapafithérenr. 15 30. A met hod of
controlling release to reduce variation in a
dissolution lag time, conprising: covering a core
cont ai ni ng an aci d-unstabl e physiologically active

sulgt ancenand, ?roﬂéé 'ré‘l(esgé ﬁﬂﬁrrﬁ‘éééht%al composition according to

rel ease- contro ["I'ng coa g contal ni hg

clalmv\%fﬁlé?)zg&ﬁ%%&é) %%Edaz%[é ERL& ESmBBLXH%'} pﬂggoﬁ)glcaiiy

acceptable salt thereof is rabeprazole sodium.

19. The controlled-release pharmaceutical composition according to any
one of claims 3 through 18, wherein the alkaline additive is at least one selected from
the group consisting of sodium hydroxide, potassium hydroxide, magnesium oxide,

calcium oxide, magnesium hydroxide, and calcium hydroxide.

20. The controlled-release pharmaceutical composition according to any

- one of claims 1 through 19, wherein the controiled-release pharmaceutical

composition is a tablet, a granular preparation, or a fine granular preparation.

21. A capsule preparation, comprising:

the controlled-release pharmaceutical composition according to any one of
claims “1 tﬁrough 20; and

an enteric pharmaceutical composition in which a core containing an

acid-unstable physiologically active substance is covered with an enteric coating.
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22, A pharmaceutical composition package contained in a packaging
container, comprising: |
the controlled-release pharmaceutical composition according to any one of
claims 1 through 20; and |
an enteric pharmaceutical composition in which a core containing an
acid-unstable physiologically active substance is covered with an enteric coating,
wherein both of the composition are present in the same packaging

container. .

23. A pharmaceutical composition package contained in a packaging
container, comprising:

the capsule preparation according to claim 21.

24, The pharmac:euticél composition package according tc claim 22 or |

23, wherein the packaging is sachet or blister packaging.

25. A method for producing a controlled-release pharmacedutical
composition comprising:

forming a release-controlling coating by spraying a solution containing a

mixture of a water-insoluble polymer, an enteric polymer and a hydrophobic wax onto

a core containing an acid-unstable physiologically active substance and a

disintegrant to form a coating covering the core.

26. The method for producing a controlled-release pharmaceutical
composition according to claim 25, wherein the release-controlling coating further

comprises a plasticizer.
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27. The method for producing a controlled-release pharmaceutical
composition according to claim 25 or 26, wherein the core further comprises an

alkaline additive.

28. The method for producing a controlled-release pharmaceutical
composition according to any one of claims 25 through 27, further comprising forming

an inert intermediate coating between the core and the release-controlling coating.

29. The method for producing a controlled-release pharmaceutical
composition according to any one of claims 25 through 28, wherein the
controlled-release pharmaceutical composition is a pulsed-release pharmaceutical

compaosition.

30. A method of controlling release to reduce variation in a dissolution
lag time, comprising: covering a core containing an acid-unstable physiologically
active substance and a disintegrant with a rélease—controlling coating containing a

water-insoluble polymer, an enteric polymer and a hydrophobic wax.
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