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EOOOG UPO4W KAN CONTROLLED- RELEASE PHARNRCE
UTI
COVPCSI TI ON AND METHOD FOR PRODUCI NG THE SAI\/ECAL

Technical Field 5 The present invention rel ates
_ to a
Eooowed‘@glf@&ﬁ‘rel ease pharmaceutical conposition, and
. Icularly relates to a pul sed-rel ease
phar maceuti cal conposition, which is one type of
CONTROP EBIRER EPasE RHARNRGEITICAL e@MBQSIiTﬁﬁN ANp METHOD

containing a gastric acid secretion inhibitor that is

an aci d- unst abl e piy FRODWCING YHESBAME subst an
Background Art Hitherto, when preparing an orallf,e- 10

adm ni stered solid pharmaceutical co it '
_ _ _ nposi ti on of an
aci d-unstabl e physiol ogically active substance, the

phar paceuti cal conposition has been in general
( made
Tech@@a{)%%&ﬁt eri ¢ pharmaceutical conpositi ongi n 15 such a

\é\? gt@r]p?rt@stggte in%%ttslcip{g qu?%l{egg% !%%oiﬁmélilt%&rélé%bﬂﬁﬁgbbhﬁcal

a neut

. alkali H wth T _ _
comhkalne PR WA Cocomos {0 5 1 oA

furt_he_r added as appropriate so,as to secur as peen .

comdslan Mbichfs ohe s o leseallSHRgIeRaP FUrLRARS UL gmpositon,
subst ance. A be_nz! m.daz_ol_e- based conpound i ch has .a.

contRh P gt adkiisbotetion inlibiterthak amacisrinsiahle physioldgically
suppresses gastric acid secretion is, for exanple,

: i 1 as an aci d-unst abl [ ' '
act""éﬁg@ﬁ?ﬂ?ﬁ” e physiologically active

Specifically, onmeprazole, esonepraz
| ansopr azol e, rabeprazol e, pantoprazole andpso gLeére
used as enteric pharmaceutical compositions, with an
Bac@%kah¢ addi tive being added as required. As
HH to a histam ne H2 receptor antagonist, these

povtheS AR pERid AL RAT IR dapranmaceutca

n, and hence are

" general |y admi,nistered, 0 . .
com f - éa 5 Yactite EABQRNBOMY fttd¥maceutical
bk gt T
composition has been in general made to be enteric phar_maceutical 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 {0 secure

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
abid—unstable physiologically active substance. Specifically, omeprazole,
esomeprazole, lansoprazole, rabeprazole, pantoprazole and so on are used as
enteric pharmaceutical compositions, with an alkaline additive being added as
required. As compared to a 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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is desirable to make the benzim dazol e-based conmpound
havi ng proton punp inhibitory action a nore sustained
rel ease sufficient to naintain the concentration

EOOOégﬁJ‘(f‘@M' Nt he blood, thus producing a
. t i

rel ease pharmaceutical conposition 5 with
an excellent therapeutic efficacy of suppressing

088G R ddbetficebh e conditiend okthe patienbdherrals gafes where It
~when taEen I'n the norning, i.e. wth an |n‘prove§)
o dedlght s L fHidasoRi Basrsompbend havidgaratprepump
1S desd?ﬁi%‘% Bé he[%&erﬁe-'?ggse phar?mceuti cal conposition with a -
.4 |onger nedic ' h&Bnt Wnaimtaiarthbeoncentration
mh'b'icé'h/@cc?‘@ﬂqwoé%ggﬁgﬁé?e}éﬁ#ﬁfgaig synpt ons of the
patient, it is difficult i tiHaredceatiesl semposition
therepf in the Riged. %’b’ﬁt%?ﬂ"r'ﬂéb at(%@t%@%gi r%ﬁ?o@e- based
compound is coated with onl i G.: i the like
with 8 esoeliant therapeac shiacy el Afse e gasirie 38Rk secretion or
benzi m dazol e-based conpound i.s cqated. \ [AVAPR-T
duringethemigswhen kakesoinythe MoTiig, R E&fts"p%‘? Pight dime
that the benzi m dazol e-based conpound deconposes in a
therdjstticiefficedyd. 15 As an another strategy for attaining
sustai ned rel ease, attenpts have been r_e%orted t.{) ith
namh@ng,rraduaihgraeb@asmneﬂnelmezmhﬁrmpac FQpgposition with &
conpound by forming a matrix with a higher al cohol %[l
iongfly, frildidal Behefiedletiohsehichfcan baaaisictsd iracgonganehylth the
atent Publication Laid-open No. WO 00/74654) ifélggt taining
ther e gﬁ%ﬂr irRiLitit ®btdiastistdiniad cdlease core con
Syme&%%ﬂﬁﬂ]eenéy e’ G?s o

econposed by gastric acid in the

stonach. 20 ; bW g enteric base. Moreover,
the BRRAIRAAS T SACdoan g IS ShatnAth ohiaan enter
. release-controlling filmlis: i dpsh igoaked dithanly a
i thgﬁow@maw'egglﬁ? g R R g
pharmaceutical c osi tipon : j i -based
watebinsob@ﬁrﬁphf,m@rnﬁg‘qﬁ ﬂ?‘bﬁ% Iplagg'%)gﬁtg S &’ﬁ%ﬁﬁéat i 0 hrﬁﬁi@@ole ase
Lai d-open No. WO 99/32091) . However, an acid-unstable
conosidodensropeses Hcd HIRS

‘ance deconposes gradual ly
under acidic 25 or neutral  condit,jons,

h
ar e Adcampdstiesrstrategy s altaineg sustaed Rk SREMptE Rade been

conposi tion that enables an acid-ynstabl e )
repBRY¥E it® htilecalgradeal release zhgbgogmﬂ@m}y%meglfﬁg%%%ng by,forming a

be rel eased in a pul sed way around the small intestine I
ma{rﬁﬁ(\h{ﬂﬁ* ol FgEer alcohelsor anfatiyrania estes (9ee. fo7 RXBTW. , Internationa

al kal'i ne, "rather than a sustai ned-rel ease
Patent Publication Laid-open No. WO 00/74654), but there are concerms that the

benzimidazole-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 99/32091). However,

an acid—unstable physiologically active substance decomposes gradually under acidic

or neutra! 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
phySl0|ogipaIIy active substance dissoISes out
gradually in the gastrointestinal tract and is then
Eooogwmmgﬁconpose. 5 Here, in the case of a
_ -r el ease pharnmaceutical conposition
Ea”' cularly a pul sed-rel ease pharmaceut i cal ’
substpﬁ?t? g@ IbH r%)@ag?ﬁtiﬂ% ? %dméd fl@y_tarbund thasmall firtestine to the large
i ssol ution. After being taken, a
es Y WERIE B E PRGN e raver temmpacplanes s
the d - esophagus, the stomnach,
phaﬂaﬁge@ﬁgaq %@Psﬁtﬂﬁc %@Hg?ﬁd er *S{RZO? hbm& gaii\@smbstame figeotves
: > 0 sonme extent
mal ntal n .
out il 8 shEorERaPlpf dlehargrenstetchnpese.
t he aIirrentarytract.var'e ccor di pass 1nroug
o e e, oaneeon pBEpl - AR e
¥ , , and is said to be 0 to 2. S,
ey paesrsmsssmashel oy Hafl VLR
SS rough the snmall i ' :
relia%ﬂty?ﬁﬂ?l@ig?(?lggo?p phfvet being ltgken, i@oggrggéll%ég%%g e;#i‘ﬂﬂ%geutical
_ imentary tract varies from appyoxi ,
e
contro eing difficult, and  h [
sooBg B A48 v mpamatsiand i oS P e
e ¢ _ _ e pharmaceutical conposition
son&@éﬁp\éfrﬂiai@t%ﬁ{]hﬁ ﬁ%@éﬁ & trﬁblm',sgi'am?es,p‘}nei grankles or the like.
! _ ght. Specificall th [
th : Y, e pHin
Thegimge takam s irgion ks afthentafy hacedarepacodrdiagdpyndividual
aioproxi el s 4 t "of "the snall intestine and
differienses .b@ﬁmge%ﬁgpprl&'cagﬁ ﬁ%aﬁybéra% dRbat offeod @atern, faridie said to be

conposition being taken to

pul sed di | uti i : _ ,
0 12 daiiry, &,ﬁéﬁ@% i|§ 3?t|éa\?$(ri§3%ﬁn?ogﬁp’ee %rlngﬁ iﬁttbgﬁ%e,\vﬁfh ¢ time taken to

: _ hen i wll not b
possi bl e to make pul sed-di ssol uti ' D¢
vt el Sins T  fbafl 1 e 2

icacy will be diffi
HolWeSEE the pFE orsimBntanrtract REeRAE EPRIT A BERRIB 4o, 8 with
ch variation in dissol uti | ' i thi
ngsiparit ot e inofsl p s .
: nci dental ly, a control | ed-rel ease .
heﬁﬁé‘ﬁr@ tioflad-réleape pharmaceutioah K:@ﬁ’\p@sg@,neﬁ IS, gﬁ@g\%ﬂg fo design

acl d-unst abl e physiologically active substance

| théﬁﬁé&ﬂ%ﬁtfba%&%bism@n t6 el vamaticminefissiiEorpwith ,@? pH in the

er-i1nsol ubl e polymer has been di scl osed (see
gastrointestinal tract glight. 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 to
puised dissolution taking place (Iag ﬁme) varies greatly due to variation in pH, then it
will_not be possible to make pulsed-dissolution taking place 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

ance containing a drug and a

Eoooﬁaﬁgpm abl e substance is covered with a coating

containing an enteric polynmer and a water-insoluble

poliyaBEntafs, Desitrslicsaieisae farmaceliiealapmpasiion in which a core

Japanese Patent Publication Laid-open No. 2001- 553%&). 6

\/ Lindtisie Mings Rtk lycadtivesubstEnceds sopteskwite @ coating

contiﬁﬂﬁ’@hﬁ{ Ep‘?i!dcr)l'}n art, Fi){h?ere may be variation in 10 the g (

di 550l WLl oMl ' fy WhRrihasiiBleq@iraél Jasbeendisclosed (see,
Cont%'ﬁﬁ@t%‘ﬁ%b@gm%]ﬁggngraomthe abovgmv}iqgﬁ/poi nts, there

is need for a ph icati bt NG, PAOI03043861), and
for ex@aR I, Eier SR A AL e UG 2up T FRRRapen R -

ssolution Tag tinme and hi gher
reliability of the dissol uti : inSh#hieh a dore substance
morames oaantilen elspRraRTa BT EEHAHE] HaiEe 4 ddre <
I nvention As described above,, i.n the : i
conteiming aidreg and|ee\a§terrﬁ%ﬁ"ﬁ'5%‘eﬁlﬂ*?%3ﬂ°e Poﬁ%%%i‘?ﬂ"gﬁ,a coating

particularly a pul sed-rel ease pharmaceuti cal .
contairimpantanieric polymer and@ materalaﬁglﬁgpcglgp@r Yas been disclosed (see,

physi ol ogi cal |y active substance, there are gg
for dx@imple 20arphesettateni Rablicatiopdsid-opanie. Y 1r

variation in dissolution lag tinme and high P
the pRafnidteuitics eémgbsiiohsiprotiucetidn dbe privsartcterermay e vanation in

ere are demands for a controllgd-release o h

the BIR36IRERYAS fitle GORBQHYSIotitally attiversutistancer padihgncedrom the

percentage” of dissolution over time and di ssol ution |

| ag. t] i i f ALHRaBelitias compbbitiondeaving yet less
aboyggqe%g[gtﬁﬂ@, gﬁ#rlﬂééplggv& fg]%er eover vari atpi on in the

per centage. of, di N d1®ilRy estledissolutiony
varlBfgg i s 5o HpE Ml fin Yo iSnep iRy SEme i

Furthernmore, a disintegrant is often added to the

chagagterighicSa pul sed-rel ease pharmaceutical 4 E0006
UPO4W KAN conposi tion, whereby noisture is absorbed
and hence the core swells and thus cracks arise in
the pul sed rel ease-control ling coating, thereby the
Displosueaiof kiveatien ef f ect being inpaired. There are thus
demands for a pharmaceutical conposition for which
cr adiiobernfto becSpved by the iRveiOFont rol 1 i ng coati ng
does not occur even upon 5 exposure to hi h-hHm' ditcg il
condhg dessribed above, in the case of a controlled-releadse pharmaceutica

ds .
.~ However, in

composition, particularly a pulsed-release pharmaceutical composition, containing an
acid-unstable physiologically active substance, there are demands for a
pharmaceutical composition having little variation in dissolution lag time and high
reliability of dissolution characteristics. That is, there are demands for a
controlled-release pharmaceutical composition for which the 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 percentage of dissolution and
the dissolutioh lag time with various pH in test solutions is low. Furthermore, a

disintegranf is often added to the core of a puised-release pharmageutical

4
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Means for Solving the ProblemIn view of the above, as
a controll ed-rel ease pharnmaceuti cal conposition,
particul arly apul sed-rel ease pharnaceuti cal
WA @R, containing an f to acid-unstable
Eoooﬁﬂ%ﬁmﬂé.ﬂ@m |y active substance, the present
inventors carried out assiduous studies searching for
compbsRRIM Whldresy FrRittarsispitmonped ahd tehce dingp oste swells aed thus
as little variation in dissolution lag tine. As a
C3hed i R addEitElisy beating, thereby ¢negulsedtrelease
crac%%%@%'ﬁitblggug)egfect can be arf% ai ned t hrough the
Nebitllion deqcrd géitH MandSter atidriidegutiéalidotnposition
eﬁecgssg‘@df"ﬁaﬁgght ?g'%Fé? L%fdls,mlsn aa?fisrst aspect, the
resent. .invention Rroyj . Coyting! dd-fidtl R@BR even upon
for “}5 %&E‘QUBP@@PG EU“?%S?H%%%,C%J%?‘Q& ngi:h )d a core P
contai ni n an.aci d-uynst abl e physiologically active
exp0§u5%tcahlsb-gra+m'3§v &F’Efjﬁ'@ar ant; and 2) a
rel ease-controlling coating which covers the core, and
whi ch contains a water-insoluble polyner, an enteric
pol ymer and a hydrophobic wax, 20 [2] the
corifieah$ &i-3aviegdbe fiiableateut i cal conposition
according to the above [1], wherein the ) o
r el |pagew of the abbveigasaabntrgliéd:reinase phagacaidical composition,
plasticizer, [3] the controlled-rel ease pharnmaceuti cal
paﬂi\%ﬂfﬂﬂg?&i biillsad-2€KeaEd ipharmacébiécat lsompositiono contag]ing an
eréin the core further conprises an al kaline _
ida il ol i@ﬁly“/&‘ﬁvé%db%thﬁdél, s praseat imweatars calried out
acmcorrp%%'?\é%hg% aocdcor ing to any one of the 25 above [1]

assifq g{;ﬁ#’ %@dﬁé&{ sezLJdﬁf;rnﬁgBr S U toRed9cRBsE PRaEmEtéetoat doatposition that

ween core and the release-controlling

ting,.. 5.E000 5 i
nas il vatttion iUl CRe e he IR sa R e SR Ao R e
b 1] .t hrough, [ 4], ' | edfiek: .
cscpugrbobT S Diiohicol Y LR oratetontRscrted
phar maceuti cal conposi {j on .%6] the controll ed-rel ease
belgyh dhusaeiving at t ent YRR or ding to any one of the

5 above [1] through [5], wherein the disintegrant is
at [Thabis, ima fﬁﬁlaﬁpﬁ@g t%?- HReSeTY IRYSign FEBH@F’EH ng of

crospovi done, | ow substituted hyd'r_oxyproppu_ cel | ul ose o
[1] & costaliet:tdlease pharmaceutical composition, compfising:1) a core containing

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 controlied-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 to any one of the
above [1] through [3], further comprising an inert intermediate coating.be_tween. the

core and the release-controlling 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],
E00 bEAW/KAN wWat er-insol ubl e polymer is at |east one
selected to fromthe group consisting of ethyl
cel l ul ose, an am noal kyl nethacryl ate copol yner RS
[5] theRontraled-r@Shse phdrmabedltival chBiposlienameording delanylongsy the
pharmaceutical conposition according to any one of the
abovél{ﬂ’tﬁrcﬁﬂdh ) whéreid He contesiRidreldmsestizniaepticairmmpasition is a
at” 1 east” oné selected fromthe group consisting of
pulsQULAISIP B RRacBRRY| coifbbdtlione phthal ate,
ydr oxyp I

opyl nethyl 15 cellul ose acetate succinate, a

1R Bk BBy i GBS oy oo f e
a5 B SIS BB F bt  o Eb qctea om the roup
cons eSS, oo BV 1S e

fromthe 20 group consisting of magnesium stearate,

sodiwal andsagneliesa ealCiyiari ¢ acid, carnauba wax, and a
hydrogenated oil, [10] the control|ed-rel ease

{7] theheontedledtretedseqhasraceitical corepesitinn aecqrdipadaanysong af the
above [1] through [9], wherein the water-insoluble

aboved[1y trebugls (61 Whkreinithe Mater-insblible polymer ipet least one sglected
met hacrylic acid-nmethyl methacryl ate copol yner

from(tREQré@ tohsistity GRegDLelIRdse, amamiroaiyyd nugthatiytatessopolymer
i s magnesi um stearate or calciumstearate, [11] the

taH ReY-45d SRSiigPhar maceuti cal conposi tion
ccor%il ngsi’to any one of the 6 E0006 UPO4W KAN above

18] th& bontRbIROd Y phiifiiufichiorbastibi aéBérdity & ahPahé of the

oheé ecte group consisting of triethy

‘e i BHaF T YR SAs B B e g Sescanim e

orol S SORORH BRI B B HypFmetny
cellyipie Aeetais BdEanaignt rorHRG e ST iptnd THgHAs MBS GERp ymer
(Eud?'gggﬁm ?E,rl]ldtrar\]geit S}A,/eain%hetz rr?éth;cr:]r?/lié %lc%?gt%}fggrg/{a% Iciogglymer (Eudragit
D), |

[9] the controlled-release pharmaceutical composition according o 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 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 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 to
I trolling coating is 10 to 60 wt% based on
EOOOt%ﬁé‘g\é/\%ﬁ%&hBNof the release-controlling coating, [14]
the control |l ed-rel ease pharmaceutical conposition
abov8JEIthFiulth [110], aberelrethef plasticizertio atldas] oneselagted from the group
wherei n ‘an anmobunt of the water-insoluble polyner in I
tpsat bieehel alyiceeplifathyd abidtestos andyropylene
cons%?@%gfﬂﬁéﬁﬂ?t?%t@é@g%ﬁm o?yt he 1§ﬁ€/at er-insol ubl e
Iccﬁm ynmer and the enteric polynmer in the
9¥Ye| ease- control I i ng coating, [15] the

ontrol | ed-rel C Leal i th

12 el TEeane PhREPapETE LafiflosfPIRRTCIR] to any one of the
wher ei n an unt of the. plasticizer pf .t

aboved i biseudo H oo ado Pt SHHE wattsfSglyble polyrmer and the
on the weight of the rel ease-controlling.c [ 6

entefit polyorarin %@le@%geetraﬁag CRERN fsclé‘i’ L‘%%Pra@%’t'?q’%ﬁd[&“ the
according to any one of the 20 above [1] through

weighi 61 thewetsasercartieplling epafigs abl e physi ol ogical Iy active
substance is a benzim dazol e-based conpound or a

[13] BySontictigiiaeldaseazepEabliicalsompasiiaspaccqrding torny one of the
control |l ed-rel ease pharnaceuti cal conposition

aboREEPHbOgh [12]; aepsinem drhblint ofitherhyidropliabic wax in the
benzi m dazol e- based conpound or physi ol ogi cal | y
rele RS ER RNy S8Ating KRT ®060 W%, dheed andhe weigktpotihnel e,

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

rele %?é@l@gﬁﬁ?é%%naﬁccept able salt thereof, [18] the

e pharmaceutical conposition

[14] ?ﬁe‘}?{n%ﬂ%%l%ﬁé{%ﬁ@%ﬁ%é&%gﬁoem%oﬁﬁm BchbBRMW 1hy one of the

m ased conpound or

ol BB T Y EAPAAHB e ot ptmer i o

phar maceuti cal  conposi.ti cor di
relebamoanaling Fpatigh s 35110 Snufh: Rase On e AL ARGHR of 48
is at | east one selected fromthe, rQUP. Ccons,j St.i .
watesFingolblenpolyaies andche SRS PO &h The HRSSSaRELPTING Soating.
oxi de, cal ci um oxi de, magnesi um hydroxi de, and_ cal ci um f th
[15]Hiel corirdiisd-felease hbaroacesicakaompPelion 3oRarHHag & fNY Qnhe of the
conposition according to any one of the above [1] .
abob8 12| ubroUghafi 4] whiezreiman eenaiinttof the plastisizeniethe release-controlling
phar maceuti cal conposition is ] )
coating is 0.1 to 20 wt%, based on the weight of the release-controlling coating,
[16] the controlied-reiease 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 acceptable salt
thereof is rabeprazole, omeprazole, pantoprazole, lansoprazole or esomeprazole, or

a physiologically acceptable salt thereof,

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

7
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a tablet, a granular preparation, or a fine granular
preparation. 10 Mdreover, in a second aspect, the
present invention provides: [21] a capsule

, EOOOSrWW?KRN’ conprising: the controll ed-rel ease

harmaceutical conposition according to any one of
the above [1] through [20]; and an enteric
[17], WhafdiRtsbetzimidargebased rcompauimidodr physiniegicaiht aceamiable sailt
an aci d-unstable physiologically active substance is
thereﬁﬁ}é%ﬁspmbteeéw@m,er!C_ coating, 15 [22] a
phar maceut i cal - conpositi on package contained in a

[19] tﬁ%;&tﬁﬁgﬂ%@g g% ggég'ﬁaéélﬂ%i sbm@ositibA according to any one of the

armaceutical conposition

abov%ﬁ%ft@ﬁé@ﬂ} @g;,gﬂ%%l%ﬂ?theoéllé@gsf 388iGe islat [EASOsKED \Aﬁ{a%ﬁle;:l from the

° e armaceut| conposition In

ore contajnin n acid-u ' j .

ook 8ore033 P e B SRRt g
wherein both of the conpositiop.ar re t inth ’

ca!clgm:%d}aagmﬁurzlwdée i AR Fa[éﬂ*o']‘er%(@b‘ﬁi?e%acleﬂt i'c:I
conposi tion package contained i ] kagi

[20] ttmncait!_rwed—reé@ﬁg m?-@irmgpewf@I @gbgqga %Sf@%%:l’&lﬂg Jq any one of the
according to the above [21], [24] the pharnaceutjcal e

abovedtptisotglo il §jawkersin Hie confrolipd-twlease aiwwqez@pa_{ﬁomposmon Is
[23], wherein the packaging is sachet or blister

a tatl&C kaghnglar pregaratitverona fine grarulahprepataioset , t he
present invention provides: [25] a nethod for
Pr Qi FddVBr,an @OsEdoRld Rfbeice | the presdritimeardioni pravides:
conmposition 8 E0006 UPO4W KAN conprising: formng a

[21] %gér?ﬁééﬁ‘a'ﬁr%éféiﬂdnt Egnﬁ)ﬁ@][dg'? thd¥ompsIR-Rleasespharmageutical

co arning -a mxture of a wat er -i nsol ubl e pol ymer, an

comesﬁlﬁéh %cﬁé"digﬁé&%?aﬁzﬁﬂf%Eﬁ?“;F1é?*§?§t@2f[?31?3’c§?%'ﬁe“"e"°
subst ance an . di sj . i

pha%@%ﬁa@q@pﬁmﬁ @fﬂ*&%ﬁ’é Phle LRI nhijfitable |
controlled-re ' iti

phy%lellé‘SIC@i")ﬁ oty Fﬁ@gﬁﬁ@%g ?‘g‘g&}ergab&@ aff SRR Sodltihg,

[22][a|e@a§aa}-%c§3§§£|f£y&.&?qﬁgﬁtgé fqu één g{rﬁgﬁg}%{gg Sétgirif"g container,
control | ed-rel ease pharnaceutical conposition .

comprisingdtheycouralies-eglee pOrIAse!{ige) co S5t Sprercing tp any one

urther conprise | kal i
of the above [1] through [30]?2113 anaerlﬂgsic 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
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lo additive, [28] the nethod for producing a
control I ed-rel ease pharmaceutical conposition
according to any one of the above [25] through [27],

Eoodetbbay/RANPr i sing forming an inert intermediate
coating between the core and the rel ease-controlling

coating, [29] the nmethod for producing a i .
comSvisihg: dbinainigreeteteass-pbiatrotting coating by SpfRYQ aelution containing a
according to any one of the above [25] through [28],
mixt\BSsF e Watdisnsunible Polyrter, @nesrteric pblymexcandg a bytirophobic wax onto
conposition is a pul sed-rel ease pharnmaceuti cal
a co émﬁéiﬂdlgfléh aciﬁ%ﬁﬁﬁﬁl&%sidl?ggg?ﬁmﬂvb akstaice amda

presen vention provideés: a nmet hod of

aisinfalehfl bR 4 StRfeoverERaIE | 2 Voring”

covering a core
(261 et s pledici HiphiBlig s Paiake phafigtedic Coltfboskion
acoq e e e 14 saah e rSRBLEL 8 comting futher comprisss

hydr ophobi c wax. The term "acid-unstable
a plastigiziesl ogi cal |y active substance" used in the present
i nvention nmeans a physiologically active supstance ..
[27] ey methed Edpreducing et santisilegdelegseaharmaseiijcal ronpgsition
and thus readily deconposing at an acidic pHin the .
accdidigpielthd Bband [26] art[26] vehwrdincthsieore/firtrreomptises ap Afkaline
"inert internediate coating"” used in the present
additiggent i on neans a coating that does not have an
adverse effect on the 9 E0O006 UPO4W KAN stability of

[28]'tAE rithdd FErSirBRLIEinG Y bt slidcRlid aserstiareacautisalcaraposition

cont al ned in the core. Furthernmore, the term"lag .
acc{»%toﬁ@?o@% g“ gﬁeagﬁng\if [%E'i] E@Pﬁgg 'r[r%'gﬂé iﬂtﬁi&gér?]r c{d(i:m;ﬂtisaillr‘i? f?rcr)mng an
nr P kg B 6 08 1 leadinng cobng
el 5t W e oA DS RS S gt
accggﬁrg@g pﬁb‘éﬁgb&%é g p\‘rﬁg k@!ﬂjﬁwfggjggf &Yeré%tgé@a{he controlled-release
e oy R SPro90b e eat sompogion.

8 |h2 %Tlarl(l:lg:ra:o?&a lag (;?fgpngﬁ i;,agﬂgc]:t, hcﬁe\a/ iprr]gselrit tirg\}e%ti\é%r;;rgwd%g: 'n
[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 release-controlling coating containing a
water-insoluble polymer, an enteric polymer 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
Eood¥@%62@ﬁktha' conposition according to the present
I'nvention, the dissolution and absorptivity of the
active ingredient are good, and noreover the .
stabiRiyf RS asidiutasierphysidiagicallyt active substance eontainedrip the core.
moi sture resistance. Brief Description of Drawing FIG
Furterfapd\Sha tSeh eag ttinse Sesid iarthé présemtdatvemtion means the time taken
control |l ed-rel ease pharmaceutical conposition

C i 0ot i i . : 20flii . itro, d
for tlfeeé%rﬂ‘\ssz% tial {bﬁrg?c?sgﬁ&gfo staMap digpiveluiih@ne jpesin vitro, an

eva y dissolution test (1) of
rahepr.azal Ny 5iBb&iRSR to dissolution in vivo.
meapf DB e 400 1 el sk fieaPlaBba8se to dieg
according to the present invention; FIG 3 shows
results of evaluation by dissolution test (1) of

rabeprazol e sodiumin _controlled-release
Advantageruscitipetgof NfiPBns of Exanples 4 to 7 25

according to the present invention; Fl 4 sh '

r esheaasdiog tedae peesesi iNKeTWEssih ﬁbeicaﬁetcg& Cfafi’ff&lﬁfd'fe‘ease

rabeprazole 10 EO006 UP04W KAN sodi umin )
phameadelticalasbmpositor, perteutady anused-talaps PhagRacetical

Exanples 8 to 10 according to the present invention;
comFbﬁtioﬁ, Soramingesn bckl-oistablel prysialogibgllyiactive subaned

1) of rabeprazole sodiumin controlled-rel ease

phalRRAddIRIESLdrABbsiBOMPRTINGIIRits vafiati@mi dissoldtiom 1 trmedandh

5 the present invention; FIG 6 shows the relationship

perc%?\ggs‘%e& di@écﬁﬁfgg‘i 608t fiek! BR@ nigratdliabilignoldissolatidn characteristics

ution time in dissolution test (1) of

can E’%ﬁ?ﬁﬁ%{ﬂﬂ l ﬁn}%ﬁiéﬂﬁ? Qith e c%ﬂpbﬂEgaJrélﬁaéél $@aceutical

tical conpositions o anples 1 to 6

confGRR o dpd U REPL B0 98 s g By e

activh AN oA S aRqd. @Y BREGeL ¢ Kfiflh 8tk Rfeaf taRSRGn el has

excellent moisture resistance.

Brief Description of Drawing

FIG. 1 shows a schematic sectional view of a controlled-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 1to3

" according to the present invention;

FIG. 3 shows results of evaluation by dissolution test (1) of rabeprazole
sodium in controlled-release pharmaceutical compositions of Examples 4 to 7
according to the present invention;

FIG. 4 shows results of evaluation by dissolution test (1) of rabeprazole
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test (1); FIG 8 shows results conparing the
- dissolution lag tinmes between before test
commencenent and after storing for 2 weeks at 60C for
E0006 MRGAWAGANe| ease 15 pharmaceutical conpositions of
Exanples 1 to 3 according to the present invention;
FI G 9 sh V\g results of the dissolution Ia%xtimes in a
SOGIH%@&%HFP@% Teleass pharmaseutisal pempositions of Exasples Bite10
test solution of pH 8 for Exanples 1 to 3 according to
accarding tprtag presemarantion; and Controls 4 to 7; FIG 10
shows results of the dissolution lag tines in a
di sEI&. ftshows mesults of evalaatioR By dissotutiorBtest 1)eof rabeprazole
di ssolution test solution of pH 8 for Exanples 11 and
sodiliéh incetdiled-réleast phaphassitical BysiposRidns f €onkfoiS$ 1S used in
results of visual inspection in an external appearance

thep,@géhff;ﬁgent@iﬁrrpl es 1 to 3 and Exanples 13 to 15
according to the present invention; FIG 12 shows

i tes %%”ﬁ%@’&f?”ﬁ'%ﬁﬁ‘&ﬁ%@%ﬁh3?%%8%5%@@’%%}@amount
and ol Ropi AT IMATEETT o3 BRRRRI 560hm ane

resent. 11 E0006 UPQ4W KAN i.nventjion; FJ G 13 _shows
°°“‘F%@§rffeiea&ﬁ %Efr%{mf&@u i6al coRRasitions; erﬁxamt){?é hic® aceerding to the
beagl es, after adm.nistration of the
presgaﬁﬂygpm%_ rel ease pharnmaceutical conpositions of
Exanmpl es 11 and 12 according to the present invention;
5 ATlG. 7hoyrroresuits of dissplitianilam timesvee Examplées b aaddi 2
in vivo for controlled-rel ease pharmaceuti cal
accozdimgdeitivé presend doveditiog ascevaheatpd dyedissolotientésti2) afd Gissolution
15 shows results of the dissolution lag tine obtained
test{r Exanple 16; and FIG 16 shows changes in
concentration of rabeprazole sodiumin the blood 10

| N FiEe satpAvediesafticBinpiafing e WRRoRIGH g times between before test
phar maceuti cal conposition according to~ Exanple 16 to

comfeheadiett aR8 iR or Al % 634C F1SohTuRBd QR ase
pharmaceutical compositions 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 Examples 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 controlied-release

pharmaceutical compositions of Examples 13 to 15 according to the present

11
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The follow ng enbodi nents are illustrative to explain
the present invention, 15 and the present invention
is not limted to only these enbodi nents. The present
ECOQWPOEVOKAMDN be carried out in various forms so | ong
as the gist of the present invention is not deviated
) from FIG 1 shows a schematic sectional view of a
inventigik r ol | ed-rel ease phar maceuti cal conposition 10
according to the present invention. As shown in
20 FG. { Bshews iesyiteaf ehangesdn sescaatratien kuihe blood in beagles
conposition 10 according to the present invention
after campinistration of the: cantroltad-rsleasegpharmadaiticabeermpesitions of
physi ol ogi cally active substance and a disintegrant,
Exarapiésal Ir@hd 42 exceordingtd thegpresent ingedfiorwhi ch covers the
core, and which contains a water-insol uble polyner, an

entm §4RMoNERheatretatidnisktaRRAbN Gitréand Mh Viveueh not
shown in FIG 1, in a preferable formof the present

‘contl%'ﬁeﬂ ri’éféé"sbﬂ:?harﬁ{é%gﬁﬂégl rc%HpﬁﬁltfcﬁJseé’&%rﬁngtHQﬁ@ Bréget invention;
co accor

mpositio Ing to t resent venti on

fur L ne .

T e R
d rel ease-controlling coating 30. There are no

particular limtations on the acid-unstable

i St coB SRS o B SRR o oo

~ ulcer- treatln? dru% an antjbiotic, an anal gesic, an
in tha sase @ administatingdhe anteria pbainaacauticabcempgsitigR according to
anti depressant, a cerebral circul ati on/ net abol i sm
Exaraptel 16)tcaatheagl&:| an antiallergic drug. Exanples of
publicly known gastric ulcer-treating drug include
benzi m dazol e- based conpounds that have a proton punp
inhibitory action and strongly suppress gastric acid
BestIA68€ foroDaapfgrdiisthel ingstidd y acceptabl e salts
thereof, specifically rabeprazole (1), oneprazole

(I 7he ﬁﬂl@ﬂﬁrﬁ’j @?ero%hrﬁéht's)are'|lﬂi§-’t|€éﬁi’vé4§|e$<§)(du¥):he peesent invention,

pant opr azol e and tenatoprazole (VI) represented by
bht ”Et'l“ﬂ sent
e R b AT IBLE oA g™ e

|nve${§<§gl? ?er rne& At in \?ar%?g' ﬁﬁﬂw? §|otloﬂ as the t r Lﬂl@%?f%éegt

e, and as an a I'ne earth
m"eﬁﬁ nESI%rHeeSZéftggrff lrJIe]::g a?lr gét ﬁngarglr ﬁgl ia;l ?/abepr azol e
SOdI]-'l%.n1 shows a schematic sectional view of a controlled-release
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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OH3C O - OCH3 0 H3C OCH3 H3Co Nt >S CH2 (1) , S

CH2 CH3 (1!) GCNNNNHH O H3C OCH3 O H3C OvCF3

%c NN~ ~S.1CCH2 CH3 (111) > S CH (IV) \NNNN H
N

E00dd UBY 0 H3C OCH3 F2HCO N H3CO, N N CH2 \ N /
UF\X~W% '>.S- NNNNO 15 HH A

benzi m dazol e- based conpound used in the present

20 ahdtrentdieaseseanthdlingcoatinged0.usi ng a publicly known
met hod. For exanpl e, the benzi m dazol e-based conpound
caHge BFE Ao RetidAMBnieatrefon the asidmdtatde physistagically activ
Japanese Patent Publication Laid-open No. 552-62275, :

5”“@8‘%{){%&@@%@&{ 'iﬁ\Fé‘lttiioﬁPbﬁﬁéﬁb&ﬁlﬁ@xéﬂﬁgleslﬁclﬁ&@%ﬁgastric

83, Japanese Patent Publication

ctce B4 o e on R erhBSta g aant plarlt
nmet hod .d i bed i t he, ifi ' '

crucyg! a%%gggfé%?séaﬁ@péei%qai s et Rab AT srigiBrariZpfBian

, escri in th i fi. ' f U.S . .

et R e DS o oLl SRt P e gpiuce
described in the specification of U S. Patept No. ..

benzypitErete-baseth somparnds thatyave Briem §UIP mﬁ&w Aptien and
described in the specification of U S. Patent No.

strort 80PBresp aasbin acid isecietipnansbplysiglogisally acaeptable saits thereof,

described in the
specifically rabeprazole (1), omeprazole (Il), esomeprazole (il)), lansoprazole (IV),
pantoprazole (V) and tenatoprazole (V) represented by the chemical formulae shown
below and alkali metal salts or alkaline earth metal salts thereof. As an alkali metal
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.

6 HC O._~_.OCH; 0 HC  OCH,
(;[\,ﬁs—cm W ) \©:\>—“S—CH2 Wi N
. N N N N
H H
o} HsC OCH, 0 HaC 0 CF4
Sl - r-bed S
S—SCHy—\ CHz (Il (\j: S-CH—\ 4/ = V)
N N / 3 L N NJ
H H
o] HgC OCHa O H3C OCHa
FzHCO\@N ! = HyCO. NN} =
| S s—cH,— V) ' f]\ji\)—s—cuz =T
o E:: 2 N_/ L N N / 2
H

A benzimidazole-based compound used in the present invention can be
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. $52-62275, Japanese Patent Publication Laid-open No.
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specification of U S. Patent No. 4758579, and
tenat oprazole (VI) according to the nethod described
in the specification of U S. Patent No. 4808596. 10

E0Q0BEPOAW/KAN ed- r el ease pharmaceutical conposition

according to the present invention is preferably made

to contain at |east one al kaline additive in the core
$54-441283 slapsinese Ratenk Publication d-aithopanNe. bH\ 6260 agrsa ¢y More

active substance. For exanple, a benzim dazol e-based
specifoaiip rabepmazdbs )y carte qiuodtecedsamghngrtetth@ neethed glescribed in

acidic state, and a pharnaceutical conposition

the spekifishfibn af BUS hPatche Noi. 5048552 corheprtolb(ll) apording kathe
a characteristic of readily undergoing discoloration

metrﬁjbe?]é&rﬂéeqii Ghe @ﬁeonﬁéatﬁﬁﬁ@ﬂmf@lﬁat@m N6 URBB4B 1Uedemeprazole (Il

tenperature high-humdity conditions. Nbr eover ,

|
accdi@?.é;tg‘tp ﬁ?éetg?agg:%egruwmgagﬁpabIrfﬁaﬂaﬁbﬁa S. Patehl No 5948789,

Ity in a neutral

ek, 5 S5 o 1 Sy

N .

t hus, deconpose upon jntestinal juice tin
SpeqiiRationr @ U -onB st 47par Ot Aad thatabweles b accchding & the
siologically active substance can thus be secured
methch/dd@nrl’ﬂ@dan thaspactifinationiaf ViS PateahNas48676m
hydroxi de into the core so that the inside of the core
wi | The eonfrolied-fel¢asephammadduticat eampesition aiceerding to the present
penetrates therein. There are no 25 particul ar
invehtioh ipieferabnmatie talckataimeat ddt bhe alkdline siditbief indhe core as a
exanpl es include sodi um hydroxide, potassium

stablligef ﬁf'tﬁéac@gﬂﬁ%bw‘mﬁ?@m@glcﬁ By aLive subisianceradgPerséxample, a
14 EO006 UP0O4W KAN hydr oxi de, cal ci um hydr oxi de,

benfiicI(g AIBIEHaRe %ﬁ\spcg.ﬁl@ QLR fovITE VR BRStaBI8 in an acidic

onate, wth ydrOX| de, potassi'um hydroxi de,

pIIHIrﬂéI:]éIglca‘F Eér‘h'p%@tloﬂ)ﬁo% m@%lfécﬁ BSHZIFII @3 88-based

calfcrum I oxi erng pre I um

nd/o I ;
comgbpd i, B f?g”ﬁﬁ@?iéé%ﬂ&ﬁﬁto%iggﬁh 3pligH e # prociuction
addltlv r nt e di um h o
of dgeRMmBs AN m%f?laﬁ% adeeighgmpargtes § %ﬁﬂ'@IfIIII’f‘md“m“S
preferably 1.0 to 20 wt% nore pref I OB’I;I é?
Mora@%r Baaeml%quﬁ@aﬁeﬁgﬁmmur\qﬁ@rsm ﬁal‘@ S &t region, but
conmpound. Furthernore, in the case of using
the strkiity inea aeutrel pd reginarvariesacsarlingtoihe 65&49@ @fﬁxample the

stat 20t

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

hydroxide, potassium hydroxide, magnesium oxide, calcium oxide, magnesium

14
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pot assi um hydroxi de, this anmount is generally 10 to

5000 wt % preferably 100 to 10 2000 wt % nore

preferably 200 to 1000 vt % based on the wei ght of the

.Omﬁ’?@?!le' based conmpound. The "core" according to

Eooﬁgﬂpresen i nvention nmeans a core substance that

contains the physiologically active substance al one, .
hydrBkide! EQckAMhadioXidd, sbaamt carbonafeaodiure phosphate and potassium

conposi tion additive, and generally has the formof a _
cartbAlte Wit ¥itiihdydroxide  patasailantidroxide, fagnibium oXide; ealcium

are hp particular limtations on the disintegrant .
oxidﬁgﬁéaggﬁﬁm gy& RGide bé\cinﬂ Ry@roRfRNbeihg préferabile, &8d sodium

" H ISl Int egr ant s'a charactéristic of
hvdr%isﬁ%%ri&gamg@sé@%ﬁ%dé&?%ﬂ@?‘éﬁ%??ﬁ%@f&% hough
t i | | imi . A -
o e Brtauit ancied ot e Bixslins 5aHliE TenRERlgd by SYAITR Rydroxide

i nvention include crospovidope,. | subst i tu o
andipptassigrphyeixide s geasyally B oledd wath BItetRl 110,20 w%, more
carnel |l ose calcium with crospovidone or . d
preferably Alisto 151wé%, haged epdhewaigkicafithe heazipidagole-based compouna.
particularly preferable. In particular, with the .
Furthernors, et eadmsusing mpoalkalinecadditioy PiheR tham sodigm hydroxide or
has a swelling characteristic as a disintegrant, but
potdsfifin Marckid@ thicarabar isigenerally HJ fe680Bwt %5 preferably 100 to
suppr essi ng di scol oration due to deconposition of the

¥ }BeRAREZ00 £ DOV A%, daged Dnithesweight of the
200@3’9?’?’&‘?%% prembl e. The aom)unt added of the 15

C L SidH egrant s generally 1 to 50 wt %
be“g&@@g%‘é{g%%%’ﬁ%&m X;_ particularly preferably 10 t%
35 Wk %. @?@?’%ﬁ%@ﬁa% W g@seﬂf ivB8tiSR hfearlsa core _Sttjtg]stance that

par t'i cul e¥case using crospovi done w

core 57 SRR B0 TR e BB et e

preferably 20 to, 800, Ww.% vyet nore,5.pr I
phasm@cﬁ/el%aimp%ﬁé%?ﬂ'v&l%@ Gsn%fé‘éiy\ng%%gﬁ'g’é}éﬁq{"‘h%t’ granules,

wei ght of the benzi m dazol e-based conpound. The core
finengranbtesnerdBetisecont ai n any of various ot her

phar maceutical conposition additives, for examle, . .
excifharatare aopartieular imiationsen ithey disintgarag cgp@?ned in the core in
~commonly known and so on, can be used as appropriate. - )
the present invention, so long as this disintegrant has a characteristic of expandlng-
the volume upon absorbing water; the core contains at ieast one such disintegrant.
Alithough there are no particular limitations, specific examples of disintegrants that
can be used in the present invention include crospovidone, low-substituted

hydroxypropy! cellulose, croscarmeliose sodium and/or carmeliose calcium, with

crospovidone or low-substituted hydroxypropy! cellulose 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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10 The core in the present invention can be produced
using a commonly used nethod. For exanple, sodium
hydr oxi de, crospovi done or the |ike as a stabilizer is
EQ008 pd4awW/KAN he benzi m dazol e- based conpound, the
excl pient, the binder and so on are added, and wet
granul ati on such as hi gh shear granul ati on or
disintegrantss gengradly il tat 5w} %o prefesably 5o 4atwidn pastieuarly ppeferably
out. The disintegrant, a lubricant and so on 15 are
10 tot 3B A0 Baded 8n the Welight, of dhel coreprinpaitioulamirothe ¢asiel eftusing
is carried out, whereby the core can be produced.

crosgdVidéne ﬁ!itﬁfthé PR SifniARzdIb Basati eofmgounal e amenbaddedbéthe
coating that covers the core in the present invention

crospovidond EL@’?E%FQQBEQ & | OwER2H e _p?él%?elﬂilﬁ‘ b0%o ?r?g \grt%, yet more

wat er -1 n ymer, an enteric polyner
ore G SRR W PRLbAGBE 10D 4 TG basel S rtiBnt o
the HeiRsRE B AT PV an aci 0- unstabl e
W TVe PRI B DodTagR LS GO A00a! YA ESANST HhAerReitca
wat er -i nsol ubl e polyner, the enteric polymner

> . nd the .
compwsitiomadditivesdier exappie, ancexaipienl, adingess and MUEHW% which are
little variation in dissolution lag tinme and high

~ commeintyalmdwi gndfsodirs cantie used barppteptiade cs 25 can be

produced. That is, the controlled-rel ease
pharwemesnd indhe presgmdnvention damvbengrdducet eising aaoimmonly used
per cent age of dissolution over tine and di ssol ution

methRf EdFexahfhlECSEHuHRRANGIKRAR, Bospbridond o tive like temestabilizer is
[ots in the sane test 'solution, and having little

mixegfj\élitﬁrt}ilé’Behﬂpi@ﬁidl@-%@&& Phpturotne éxdipieRtl the binder and so on

solution lag time wth various pHin test solutions

o b31edTR00. 8 A BT G e gt reuon

I'ng coa ntr ed-rel ease

orar BGRB8, gt an so o

conposjtjion for i ch changes in ext l. n
are {gnpdiad ek eairefinand SATTHEFSaD o BPlds caRRECEh #hereby the

being left under_ high-humdity condjtions. There are
corerﬁarpgﬁz produced. | Therady eheowserRdinEaton B ish A Msthod.

pol ymer used in the resent invention so long as this

wat €he icoatingihas qewe ergs in the praseatinventends 8r 1o

hardly dissolving in water but dissolving or uniformni
releasespensoltigg icoating acntairiog aenater-insoluble polymer, an enteric polymer

and a hydrophobic wax. inthe pfesent 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 polymer and the hydrophobic wax, a pharmaceutical composition having
little variation in dissolution lag time and high reliability 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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such as nethanol, ethanol, propanol, isopropanol and

acetone. Preferable exanples include ethyl cellul ose,

an am noal kyl nethacryl ate copolymer RS (Eudragit

1 qﬂkrf pct ured by Rohm Pharnma)) and/or shell ac,

E00&§Uﬁ cel lul ose being particularly preferable In

t he present i nvention, these can be used sin Y
withih @ ot br B&ivieenclats incthe sahe test snlutlo&tamﬂwhaﬂmﬁﬁlﬁ €y @ﬂfﬂ@n in

particular limtations on the enteric polyner used in
percbﬁ%gﬁfeﬂ%ﬁégolutldwm dR8oiutioh lag timeawith earfisusipHl indest saligions is

pol yner selected fromthe group consisting of

madﬁffg{ QYT ofptlethéFﬁ{cﬂ d&@'té usingasuehtdh@liedse-controlling coating, the

oXypr opyl net | ul 0Se acetate succinate, a

conty g"’\%e]ya}secpr%h‘%ﬁagﬁh i gofh ed(}"i’tg{rﬁ’é{@c?? greggt?%f%suenrt gé\{etntlon is a
contgq}felgi @r { aCt;ﬁLq.rd a%gﬁ g@%rﬁk&%ﬁc} ggp\éhlclfcﬂ%ﬁ@fnyéﬂémai

( manuf actured by Rohm Phar
appeRTAACHEe By Fragks H&Q?%/P%?@@ déﬁa%ﬁ&fﬁe@é’ﬁ% i’%‘,“g left under
Eudragit S) and/or a nethacrylic acid-ethyl acrylate
highcugoiditssonditignfagi t LD) is preferable, with a
met hacrylic acid-nmethyl net hacrgl ate copol
( Eufihergi arelno pantmglqmélmﬁa@cmapm staée@mép & polyrer used in the
hydr ophobi ¢ wax used in the present invention is a
prederd irvehtibh soddig s this idteEoROMbIPPaIMehastie ¢haracteristic of
ductility and a lubricant effect; exanples include 1)
harcﬂy His%ﬁﬁi ng{(ﬁl\t Witer Giut disaoivivg optnifarady dispecsing dm oeganis solvents
: an alkaline earth netal salt thereof and an ester

sucl'i Q@rrﬁé’tﬁﬁnoﬁ%%a’f)ol%?épéﬁgl fopPthantiand aveton® Preferable

particu imtat ons but specific exanples of 1)

exaffpiesZhclude éalﬂ? R 'a\ﬁ‘ a?ﬁﬁ%égﬁﬁ(ﬁmeﬂ?éd‘rylﬁfé ééﬁ@?meﬁ? RS

eari c acl yceryl di behena

(Eu @“C“ RS ata%xf%%b%{@ @ﬁg?%@ Hlor' el aRte ethyl cellulose
bemg  parde p%lyar%%%&enaﬁn ﬁ?ﬁﬁgﬁﬁgﬁﬁc \}gggg caftbe used singly or a

preferably at | eas o e selected fromthe group
plurgtyssan bagsed imeg {PNst earate, cal ci um stearate,

stearic acid, s carnauba wax, glyce ehenat e
a hJ&ﬁ@gr@agmaﬁ:qulanﬁaﬂth@%ggP yéner usﬁg l(gurntg\e present

cal cium stearate being particularly Preferabl
invention, but an example is at least one polymer selected from the group consisting

of hydroxypropyl methy! cellulose phthalate, hydroxypropy! methy! 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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. The dissolution lag tinme for the rel ease-controlling
coating can be controlled through the conposition of
t he rel ease-controlling coating (the proportions of
E0006, UPORVAYAN nsol ubl e pol yner, the enteric pol ymer and
t he hydrophobi c wax) and the thickness of the
unt

i ng.. E I i f f .y . .
ot 35 P Rt s DS ot 1oty e i
o e i AR e S S b S S st threct

_ hydr ophobi ¢ wax_is increased, then the dissolution

and Pﬁyaxiam AN be T hekfeareh particules limdlations Updrspecific examples of
i ncreasing the thickness of the coating, the

1) anfl s ivicludeonagngsitimetearate, talcianesiearater stefiie meid carmauba wax,
particular limtations on the anount of the

glycavyt dibehesaleyblierode faty nomrediarstdrel ?I@b@@ﬂi €atBoadid @stdrdhaving an
coating, but this amount is generally 3.0 to 95 wm %

HLBRiafiecoBdtmBredtHad B v beddis, @I‘?}c{?ﬁg@hdtea%il_t, Snéﬁvatﬁeg such

wt % based on the total anopunt of wat er -i nsol u

as ﬂ&b&%fallﬁ@'wh?e ?ﬂ%q{yggct)ﬁﬂ%ﬂg@{ irig gb%’f?fabtl% at least one selected

rele: e-contro]ling ere are
from36 EFGk Bonciafla B r3dReSiind SEal A balB Y Shaefier Sonripisic

I ase-control Li coating, 5 but this total anpunt
camp o4 5% GPPEM giteists b Sk Socto i wif ragieRum stearate
re referably 50 to 65 % based on the weight of
or ca?ﬁawga@g%b@ P%ﬁlppﬁgiyﬁé%%fwe- 18 E0006 UPO4W KAN
There are no particular limtations on the anmount of
t hel hg/disspiuen dagiime; far theneeleageseoniraliing coatinghgan be controiled
coating, but this amount is generally 5 to 65 wm %
throyghethercapngosition of #® selegsencordraliing eoathrigy(the prap@tiond & the
particularly preferably 20 to 35 wt% based on the
watewdrisgiible fpolymer, ¢he eatericqulyrabl ang tle® hydrophobid wa®) and the
preferable formof the present invention, the |
thicknes®ebtheceuutingl. | iFww exaalpladf as eMdAinf GidWatdrahsoluBREpolymer
as the water-insoluble polyner, a nethacrylic

in th@ eéldas@cbMtrollifg ldaRhY iR iR rER, e tﬁgéﬁﬂﬁén iagutrirr]ne will

Eudragit S) as the enteric polyner, magnesl

becopie angb?, WhereakGf é’rg‘raﬁ{d%ﬁ‘l'i ot ﬁ}eﬁyqrpﬁhgmgr i%%gre\é@%clj ,n%len the

Furthernore, the ease- CO g coating accor

aissdGNBARETED r AR AP I KB e vicnes

ot e LRSS, B S hadETongar e Presen

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

preferably 50 to 65 wt%, based on the weight of the release-controlling coating.
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include triethyl citrate, cetyl alcohol, a glycerol
fatty acid ester, and propyl ene glycol; one of these
may be used, or a plurality may be used in

EooguPoagyiKN Cetyl al cohol or triethyl citrate is
preferable. In the case that the proportion added of
the 15 water-insol ubl e polyner based on the total ) )
anolhere ate e pertickiar Umﬁanionsmtnmamoupbommrhydﬁ@phqmc wax in
enteric polymer is high, it is preferable to add cety

the relezebadontmilingecoatings butthissamouhteisegeneraliy Siéo 683¢%, Imeferabiy 8
the proportion added of the water-insoluble polyner

to 50 M%OMOrétpréﬁerﬁl?ﬁ@rt@tﬂm% Batticlkrigionderably 2atte 3swi%, based
the plasticizer. There are no particular limtations

on twyvtegﬁat %Fﬂ&@kl%sé ESnthlﬁﬁng&ét?;g bl n the

contr I ng coat ut this amount is

genlg %b e,?f% 5’%? Fo?micgf tW{a (ﬁrﬁgérﬂf@/é?ﬁ égleg%élﬁsjécd\ﬁt@hn%goatmg
o B0 BTl R
metfiasiy iais 6900 ﬁ%'&?&@%fvagﬁﬁy.ﬁ@s S615] at T eBlsTic RITRE A

hi gh and hence cetyl al cohol is added, the armunt of
magnasiuse siparalectesiciig seaEta ps fhe Bydrophoiciwas: o,
preferably 0.5 to 7.0 w% nore preferably 1.0 to 5.0
wt 9F urtheretbrenthet tedeage-eontraliing eeating acensdingiie the presgnt
coating. On the other hand, in the case that the 19
inveRO & pulefvdbl/ANade dp aohiaim aepihmtibiza‘r. t Mbere are no particular
wat er - i nsol ubl e pol ynmer based on the total anount of

limitafishs ORteS piaRticizoblsed i thegiresast inbention, ut specifiy eramples
is low and hence triethyl citrate is added t he

mcw@&ia{hwhtﬁdié tgleél&ﬂolcé giy%bﬁoufaﬁfa QBRI édtby aadtbrbg%iaﬁe glycol;

preferab nore preferably 7
one 9312 I?Ygsé’mggi%duﬁd m%&qt‘}éqﬁséj in combination, Cetyl alcohol
easec ntr npartlc n
or tr%glf@ ﬁLtFEﬁ% gé ggefghéﬁf‘% {n‘}ﬂg %ggqhg{ thterk?rpﬁdﬁfoﬁradd%?iodf‘{%e
et S5 RS BT e 30 SHRAPEHERS f o Bt

preferable to, add the trieth

polyfier And @gantoria PRV Bt f 1 REStREAtR o GRARL Bieohol as the

rel ease-controlling coating fromthe viewoint
plastigiger nhargas émtheeaiathabihe pProposian gm@“ﬁm waf@wn%ﬁ!ub‘e

of the controlled-rel ease pharmaceutical conposition
polyeards thwigt istpreferablertosasia triethyd sitiade asithe piastisizes e nThere are no

i nvention, the covering of the core with the
padmle&&mtatmmsrm'l {hermmount of the plasticizer in the release-controlling coating,

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

1.0 to 15 wt%, based on the weight of the release-controlling 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 wt%, based on

the weight of the release-controlling coating. On the other hand, in the case that the
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coating containing the water-insol uble polyner, the
enteric polynmer and the hydrophobic wax can be
carried out by dissolving or suspending the
EQOOR UEOAVOsANIDl e 15 pol yner, the enteric polyner and
t he hydrophobic wax in a solvent, and using fluidized
bed coating, pan coating or the Ilke Here, the liquid
propoticm avkdechyf theseater-insglubde peolypenzbdaey arhthe total amount of the
wat er - i nsol ubl e polymer, the enteric polynmer and the
watshkaigblelalymepand the betesiolpoyrher & lowranykhernioe tiethybeifrate is
in which the core or a core that has been covered

added , the afhduMe o tHeMriREHR Sitaite i€ §ahéialy 1335 td2e widd, wrérezamy 6.0 to
or agltat ed, and the 20 solvent is dried off,

15 w9 B ﬁraféréay&raﬁmmtﬁ/@ﬂagéa &P Weig Hf‘oHPw% out i de

core o e core t'hat has overed W th

cledfiohAind PAAHES 8 404 P O Bl opagion e or e
e T

resent, i nvention, ong as, this l ven
and Hiepaieriemolmer ierlaw anshenps ety cifde Lﬁbﬁéd%ﬁ ft/'ﬁafefefab‘e to
the enteric polynmer and the hydrophobic wax can
add thestrisithd ¢iteate im N ameyntdf 88 éﬁaaﬁéa MéYochasedmm e wgight of the
i ncl ude water, methanol, 20 EO006 UPO4W KAN et hanol ,
relegsespamtodlling soaﬁr@ﬁom themiiewpeinb nEpeaventing lerigteening wof the
met hanol, ethanol, propanol and isopropanol being
disspiutibri@ptime cfitte eohaolidd-oslehse phapaactutival composition according
particularly preferable. One of these solvents may be

to theSfteseM indedtign.al ity may be used m xed together as
appropriate. 5 The enteric polymer in the

r el ﬁ'@t‘ﬁ% QQér'itqml Rdnc ﬂi’ef]bé‘\%ﬁﬂd bf B cﬁ‘ﬁé Hith théﬂ'@led%é%trolhng

i esira for e entéric polyner to cone into

conf gL P e o A AL, ok sy e

v BARETE B PR TSR ARIET U oo

poly el R PPUMRIA e T PR Rl ied SveRs S Ysing

noed ot B, o cigndr A 7 oG G R o
and the release-controlling coating_ containin

or SuBRGNGING 15 WBIES- ety PerROlY e AhEEITiC pab e And ibe yErophobic

hydr ophobi ¢ wax. There are no particular limtations
waxadn titdreolveat is sprayed info a bed in which the core 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 solvent 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-inscluble polymer, the enteric polymer and the hydrophobic wax can be

dissolved or uniformly dispersed therein. . Examples include water, methanol,
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internedi ate coating, but this is generally a coating
containing a water-soluble 15 polyner, a
=] bl e pol ymer and/or a water-dispersible
EOO@%@J@%QA‘#&@&#M% are no particular limtations on the
inert internmediate coating used in the present

ethabgrfl‘fﬂ{a%ésibl |E8%ro§%ﬁglr %%@ F%%@Eiﬁj]d ﬁ\%cli I,%tEy SHBI W dnol,
propBifol §84 ISCordRael BPcE G reinbl, 4ho ctaSidliar iserePana teeg

ver, the ternedi ate coating 20 conpri sing
Pa”‘&”@@&éﬁ@ icot QK}&@Jr hesa spiysnis MRy dejisad, or aplurality may be
wat er -i nsol ubl e polymer as disclosed in Japanese
useptixgst toggHar s arRTORERTE- open No. Ht- 29062 may be used.
The control |l ed-rel ease pharmaceutical conposition,
par the ehtericypadymet inetiterrelesseecqrtiriiimgosogtingakill be acidic, and
conposition, according to the present invention is a

hencesit & undesivable fordheeaterid pelymes i e6inki iR dirddt R8nket With the
acid resistance and reliable 25 pul sed di ssol ution

benziimidaolebaséd @ém@f)hﬁﬂ tRatd§ $hé genoduﬁsﬁtablkét;irg&.d;@@céﬂw&ctwe |

Regarding the release-controlling coati

st L RS BRI o BIAST i o

s SRR Rt B S o
oot R ARG S BT e

I0|c acti ve subst celnthe core wll not
°°m€%%"ﬁg hﬁ&ﬁf?épntﬁlnlesﬂhe Brimidarlediasedi corspound and the

r wll djssolve, and hence small holes w |
fe"e%ﬁ-g@tfq#'wa tingcptaipiig thel wates-inaliablepelyraer the esteric
the dissolving liquid will penetrate into the core,
polymgd and e hyawphebi waxgr Bherecanet o padicutartifétations oni the inert
swel |l and cracks will be produced in the
intermeldisde @Oebmg ritithisgs geatrally,a vhatirgpyorithiming a water-soluble
physi ol ogi cal | y active substance will be dissolved

polyroet, & waterfinscleblevwolymét ahdlics o wakr-didiRrB R Qpbhhée. "Vthere are
coexisting with the to water-insoluble poI ymer and t

no paticalar riativhe bnltﬁeﬁrﬁ@’c [rﬁéﬁﬁérﬁaf@éﬁétm @Qﬁé g? ?elgt

has an action of regulating the stren

inverftfort B&t é&é&ﬁééx&ﬁtﬂiésoihhluﬂg %Wogyl%ﬂu@gacﬁm%%gw

action of regulating t I"ag

methp¥e L@J’%%’a@%ﬁﬁé’d“&tﬁ@ R Bop s ElfbteyiHoiBse,
man@éﬂg,ﬁgﬁd Enly%{]allﬂ? C(Q,eifJI 108k E.=1rtht hl?er: esﬁgreév%¥etpltel u?tr(]armedlate coating

comprising a dispersion of water-insoluble fine particles in a water-insoluble polymer
as disclosed in Japanese Patent Publication Laid-open No. H1-29062 may be used.
The controlled-release pharmaceutical éomposition, particularly a
puised-release pharmaceutical composition, according to the present invention is a
revolutionary pharmaceutical composition having both acid resistance and reliable
pulsed dissolution characteristics after a desired dissolution lag time. Regarding the

release-controlling coating that contains the water-insoluble polymer, the enteric
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15 i mersed in a solution or internall y adm ni st er ed.
Accordingly, with the controlled-rel ease
i.cal conposition, particularly the
EOO@%MWM% phar maceuti cal conposition, according
to the present invention, after the set lag tine,

38 6 RSB ok B Rl B s o
oA R e e S o Sl s e

lution can be attained. The dissolution lag tine
enteaP PP el et pissolve, and hemsardisraiing eut ofsmm@lwml@glcally
particularly the pul sed-rel ease pharnaceuti cal
activeubstancedn the eateawill maf acchin dridpderieutraiak! conditiohs) dhe enteric
to the present invention has excellent
polymieawélcdiesolse] ansd hantd stiatirtmléeiiibarids intthe relisatdontroiling
the characteristics under the same conditions, and the

coating, ahdtiass g disssisingaique Will peretafié aitbeRe %ré %dqlrén'&e the

the dissolving liquid. Mreover, once dissolution

dlsm%g’#éhtscdrﬁahéﬂ@n BhE8re WS Mhd EdcRE 8‘%@@9 BEBqugedjn the

physi ol ogi cal | y active substance 22 E

relee@ 61‘#2?1 eatip & oFéBaf tht(-:"I [F‘@sacﬁb ctotf%)/ %%ﬁst&ﬁ@e will be

assifagrals CUPECA, X RSP s o e

e 0 o5 b s GRS st
artijc t he pul sed-rel ease 5 phar rraceutl

has 513) ?@9)6‘ Bﬁrﬁtfﬁ@gﬁ‘ ﬁparf@,sﬂt%pf:thﬁarﬁi%a,&saoewtr@hmg)coaﬂng,

the present invention has the characteristic of there
and B%ncﬁgh@seap actien [of regidating the disselntionlfagstimetwinen they
time or variation in the percentage of dissolution
physiniegicallynmctvesubistandeds missalvecheut inret psised erayaidesiFed time after
From t he vi ewpoi nt of the dissolution and absorptivity
the pbiaraacadtidal eompgsitidneaticording to thiepredent viehéion has been
pharmaceuti cal conposition and the npisture resistance

immatedt rea sohalomeeshtaraaly S@mRAStetddn Aéécﬁhfngly With the
preferred aspect of the controll ed-rel ease

contridlléd fEleass | ﬁﬁ?mﬁ@@iﬁ’ﬁb%l Ebﬁibo%ﬂ Ar éﬁ&u‘a‘ﬂgth@ flisefRlease

i nventi on, partl cul arl pu sed-rel ea

| pharﬁ%@éﬂ%@%hﬁsdfb‘?ﬁ%ﬁébr‘dﬁ@to {H%e QB f?\k/lraﬁﬁ%réye%fgt%stge set lag time,

phar mace n co rises
o Rt o L A B e
veiriaﬁéslr?I maﬂlet percgﬁta%eaor}ddisesgoqtgtlion 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 characteristics under the same conditions, and the
characteristics being little affected by the pH of the dissolving liquid. Moreover, once

dissolution starts to take place, the majority of the physiologically active substance
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cellul ose wth the anbunt of ethyl cellul ose being 10

to 25 wt % preferably 11 to 20 w % based on the

total amount of Eudragit L or S and ethyl cellulose in
EoobbeIPOsAeRe- control ling coating: calciumstearate

with the anmbunt of calcium stearate being 10 to 35

w% preferably 20 to 35wt % based on the wei ght of the

diss@iWes eLtisa shorittinm.| | Aeasil0%gf thadcid-ursthplegphysidlegically

with the anobunt of triethy citrate being 6.0 to 15
activet Sabsparefecgeribrally dssblved 2unwithirasdbues) groferablyatithin hours,

the release-controlling coating. Exanple of the form

mor& préfBRatPAith 1 Bdur elfeAtR: BESFERaRYbIfiBh 19 ARRS thSHSequently,
accordlng to the present invention includes a tab

the @orﬁfcﬂ\@ rSi chr%rﬁfa%@uﬂéa"f%hﬁ:iosﬁ%na g‘éﬁﬁ!ﬂ@é}h} ﬂ?ﬁ%rﬁjlééd?—release

Imtations s

pha@%@fs@&imrﬁ%ﬂ@e@p@@%w@ a7 Bt the prsen

i on for er m.ni str
inveffngn e fes Fs@'&ogglw%rsdn%wmn@gﬁ% YpuBtion & theissolution fag
control | ed-rel ease pharmaceutical conpositian
timegro@riatiag in the perceptagepf Jissalutien pvariimsevenif e pRinthe
a capsule together with an enteric pharnaceuti cal
integlin@go@rieBon in which a core 5 containing the
aci d-unst abl e physiol ogically active substance i s
covierogal the viewpointaitiee dissohdipnrand abeorpiivitdofcamgctive ingredient
capsul e preparation. As a result, the patient taking
contalreddn dige paaracgitioah compbsitiohasid thet mogturedesistance of the
benefit due to the enteric pharmaceutical conposition

phamisteutiedbécthpesition dsen! in Repreferfredlagpé& diftRe controlled release
control [ ed-rel ease pharnmaceutical conposition. It

| phaﬁﬁééé&l%%ér%pﬁélﬁéﬁra%@bl‘iilﬁ fo fHéepr%QeﬁP eﬁilér?cbdrﬁétﬂéﬁfa

P har maceut | ca conmpositio be a pu release

puisgaﬂéféﬁgglbtl'fa?ﬁl cgﬁf‘%%'oh{&%ﬁ%o}g?ﬁ% gﬁﬁ\tﬁ&léﬂlﬁ%@%ﬂﬁé%wuﬂcal

iron hav n

comi)ﬂ%ﬂgﬁrcﬁa*e%@%% U gﬁ?ﬁl%%ih%a%ihaﬁﬁ%ﬁﬁe ehiloigffcaly
actiAHRstRTos e eleBas sPEURBEa corbna con W%E?%ﬁagﬁf@rs and ethyl
used in the 15 present invention hard caps
cellufpsemwithithe saissitef etind caliiese bRRGILY &0 258t Thopreferably T1 to 20
particular limtations on the capsule material,
\Nt%gbaqed@htr*@d@tqﬂa@goumcqurggnt &tarS and ethyl cellulose in the

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

- 6.01to 15 wt%, preferably 7.5 to 12 wt% based on the weight of the

release-controiling coating.

Example of the form of the controlled-release pharmaceutical composition
according to the présent invention includes a tablet, a granule, and a fine granule,
although there are no particular limitations so long as the pharmaceutical composition

is solid.

23



15

20

25

hydr oxypropyl nethyl cellul ose, pullulan and the |ike.
One or a plurality of the controlled-rel ease
har maceuti cal conposition and one or a plurality of
EOO&@&”%HWUHQ%N phar naceut i cal conposition may -be filled
into the capsule. For exanple, a plurality 20 of

reduced-di aneter mni-tablets of the enteric . .
phg'Prc{‘E‘éé’@P? 2 %Wd@?@%ﬁ“ﬁﬁ%ﬁ coMRpRsiY farynigrnal administration
reduced- di ?mster_ m ni -tablets of the
of the Acid-ynpiadle Bhysiclegisrlly Retive sHbsiance dheswntiofad Felpase
filled into a hard capsule, or granules or fine
phargiagautieal egsmpesitior ascerging:td thel prasentinwentiarennayde filled into a
conposition and the enteric pharnmaceutical :
capseiderfugsithénwitimay éndefic phashacedicaheorappsitibe in whidreblcets
of the controlled-rel ease 25 pharnmaceuti cal

contgininpthet acid-unsthie physiegitallly dttive sabstapeedé cbiered with an
enteric pharmaceutical conposition, or granules or

TSR oSt papALR e alae= Ry 1o et
e 10 SIS GRIGATSCRUC Ao FEARATLEA O, P B ke

aps reover, ( ed-Trelease
e RRES dfipbe iOTBRY o 4 e BSA R et HteRE o™
contr&‘ﬂ%ﬁ%&l L oin arﬁta%%ﬁgéqﬂtqogqp%hrhh qgﬁ&g‘ iét?l!alﬂ? %_réfgraebaig ?or the

lp{qli)arma\ euti cal conEQsiti on in which a core_ containing
contiglied-{eleasgrhasmaceliie) Sopmragitian iobeamulsedsialeastice i s
covered with an enteric coating are filled into the
phargiaeeuierlicainpreitarnt alhadis, ahbaenageutical pamppsitibarhaving both a
limtations on the packaging container, although
fast-agtingpefisctaiue todbaentenciphainsaeutivabsagposjtiohand ability for the
result, the J 1o patient taking the drug can be given

‘drug o dissaifenstit aftari angentaid idisgolittorelaigttingel dubdo the pukiRidetelgase

pharmaceutical conposition and a sustained nedical
phartveelititalbeenpasitidrecars BBlprevided: r Rlcta dfat AR cEpS@BtUsedlin the
conposition. It is particularly preferable for the

pres&HThVEhiHInag! LRAS BaRd BEPRAS Wr Lttt | 5Hd3|f|hhotr§0\}@ tﬁgre are

pul sed-rel eaSe pharnmaceutical conpadsition. at 1s,

no p@éﬁéﬁ&?‘ﬁﬁm‘i‘ﬂa&i&@% oRAfE gﬁé&{;@ﬂ?ﬁfb‘ﬂaﬁ %itA8Lh 2y les jnclude gelatin,

st-acting e enteric phar
It ] [l r rug Ao dissglve o
hydrRERI5Y rh Ay Bl pee, e eridfe e rde P il e he
contl%ﬂtlaa-ergfeggle %%%(remaceutical compaosition and one or 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 into 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

24



15

20

25

phar maceuti cal conposition can be provi ded. Mreover,
a capsul e preparation filled wth the
controll ed-rel ease pharnmaceutical conposition and an
E00QQ {FG4V/KMNr naceut i cal conposition as described above
may be filled into a packagi ng 20 contai ner as
har maceut i cal

Phai SRR ctnpetin ahd WMER SrePe SR phadioauivel sorprosition

| s ovides a nethod for producing a

may@iﬁ@l&g{m@t APHYE-phar naceut i cal conposition
conprising a step of formng a release-controlling
cogﬁlprﬁyw@y. thpreppireliedrelense pbarmaeeutiosi ngmpositioniaasording to
a water-insoluble polyner, an enteric polynmer and a

the predeniphventionanaydre madedoiosa phamataititiahgomposition package in
aci d-unst abl e physiologically active substance and a

whictii the tontrolad-réleasé phaEmaeaiticat c6Mmpokitios drivar ehfaricThe
core may further contain an alkaline additive. 25

pharR@steititROOM AR HEAKRN a EHR ESHERRR R Unsbie

coating may further contain a plasticizer.

' phydrf%llbgﬁﬁﬂﬁbﬁve Ei?’?éléﬁc‘.’e?fétcd\)é‘?etf With &rf e AR Batihg éﬁ'? Zi!:[(tad into the

ase-controlling coating Trom comng 1 nto~di

s SR AP R AR b

contgipet AU Fafics et s s ey i kadkgoen viwa resulf the
patie R0 HIEH A piian Bamhis st Brtna Blieal benefit due to the

pul sed-rel ease pharnmaceutical conposition. _
entefig phaEPasedical Remposiientandhe shstadedimegiqal benefidue to the
met hod of controlling ) release to reduce variation in
contraliedcretaasenhasmacaytical raompsitiore ul thisl partiCularly preferable for the
pul sed-rel ease 10 pharmaceutical conposition, by
contolledrricfanse pharmacentieal vong awilicictadbe agiuddddrelease
physi ol ogi cally active substance and a di sintegrant
phamddeuticaledarasesiiemt rPhatiista phatrhageutiaNtempbBiiod having both a
wat er -i nsol ubl e pol ynmer, an enteric polymer and a

fast-BYSHPEMES due' @ the Art&rit pPRAINSSLSRICEPESMBOSTIBR SR AHRY for the

conmposition according to the present 1Invention can;

o YN S5 BS OAPgTELRE o e

et o eprazo

pharﬁ%&i&ﬁ% I’rcggnyﬁ?'oé?@or‘? Eaff HaSR8YIE8" e Ml o der akc%p%]:.lle preparation filled

‘with the controlled-release pharmaceutical composition and an enteric

pharmaceutical composition as described above fnay be filled into a packaging
container as described above to produce a pharmaceutical composition package.
Moreover, the present invention also provides a method for producing a
controlled-release pharmaceutical composition comprising a step of 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. The core may further contain an alkaline additive.

25



10

15

20

25

cellul ose are added to and m xed with 1.0 kg of
rabeprazol e sodium 4 kg of ethanol having 0.1 kg of
sodi um hydr oxi de di ssolved therein is added, and
EQ0GH @pp:qu{c,{}@ml s 20 carried out. The granul es thus
produced are dried using a tray dryer, and then
passed through a 1.5 nm screen, and then 0.3 kg of
Moreoves (theirdieaseaomtroliihg doating mayaﬂjrtﬁerstfoﬁminla plastidizdre
are added and m xed in, and the m xed granules are

Furtlﬁéf?ﬂﬁr@st@e&e'véhpthbaéﬂtéﬁé pERARt iR tlﬁé‘béléhséf%@htrﬁlﬁnﬂtcbéﬁn% from
preparing tablets (uncoat ed tablets) each wei ghing

comlF% elﬁngleéHftc%th B Rid- [1ﬁ%g‘é‘%ﬁ&#??lﬁaﬂaﬂwacfﬁé(Eubstance it is

uncoate ta lets are ma

pfef%”sé [ PE ol b BB < B Abrali el frotween

EOOO UP04
the %ya @8935%%(%@8%&%9@@9 Rtng: ok preSeRbiRyEntiapdhe
formy dispersing 252 g of , nagnesium stearate into

COﬂtEq#@dg’sﬂanPd?ha@a@su R $oBIROSIHAILISTRIETRAIARY hpulsed- felease

internediate coating in an anount of 4 ng per tablet,
phammasentinalcqimpeiiiomg i nternedi ate coat i ng- cover ed

tabl ets each wei ghing 60 ng and containing 5 ng of

r adeptheroicre Stheqetiesent ivbertinrealsogepdides @ method ef donixllling

sol uti on obtained by dissolving 120 g of Eudragit
reledsk00, red86e ganbtiat mytheahissolliiore lzgniimaSpartiolilacigtofla pulsed-release

al cohol in 14.26 kg of ethanol, and adding 360 g of
pharfRIRE LA EThESEIRGE  bybverdg 4 ébl‘é @sflathga®facld- ﬁﬁ‘é’thldl@

di oxi de and uniform’y dispérsing is prepared, and

phys?c'ﬂggm%ﬁgﬂ/ ?Eﬁﬁéﬁlﬁtéﬁé@égg %btﬁgﬁteq%ﬁf #vﬂﬁ aCr%Yé‘d&d%rSrﬂFﬁlﬁﬁé coating

ui di z ormng a
contgfg';] £ ﬁgg:g% Bgﬂﬁ%ﬂ%g % F&Cr&aﬁélg&er%?re?ﬁydr%phoblc wax.

n n of ole sodiumin a
u‘f@?nﬁaﬂeiaer%?%%abiﬁgﬁﬁ Eofedfe 'aﬂnacsaw@ni"éo thffresent
led-re se eutl osi.tjon, the’
mveﬁtmfba% of SxpIpLS, & pradGes Egugh e il g Falkans
following conposition and producti on met hod For
exanpl e 3.0 kg of mannitol, 5.0 kg of 15 magnesi um
oxi de, 6 kg of hydroxypropyl cellulose and 0.9 kg of
(5 mgdﬁbbtlﬁfsﬂabepéﬂid&@@dwﬂvpropyI cel lul ose are added to
and mxed with 1.0 kg of rabeprazole sodium 3.4 L of
et HaindIkg of raddrith!, 2dkgoberokspovidone endd.bikgdofdydrosypeopyl
granul es thus produced are dried using a tray dryer,
celluboss: alecaddseand hixadwith 110 kgrofirabep@izole 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 tablets (uncoated
tablets) each weighing 56 mg and containing 5 mg of rabeprazole sodium. Next, the
uncoated tablets 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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and then 0.58 kg of | ow substituted hydroxypropyl
cellulose and 0.12 kg of 20 namgnesium stearate are
added and m xed in, and the granules are conpressed
E000& P04 ANs using a tabl et machine, thus preparing
tabl ets (uncoated tablets) each weighing 56 ng and

9o Evﬁ‘ééiwﬁb% g liaghi T3 Ol oo, ABA NSHOTI Aispersing 252 g o

of mannitol, 3.96 kg of crospovidone and 0.33 kg of °
magﬁ?ﬁ'ﬂﬂk%ﬁ%ﬁ?llnt%@m&@ﬂtﬁm iaspraygreban tthua fiorning @ intermediate
2.2 kg of rabeprazole sodium 4.4 kg of 27 EO0006
coatiogiin\arkamoanhaind mchper tabled, arid kgnoé psepiring ihietmexiate
di ssol ved therein is added, and granulation is
coatirarcoveted tablefSrendirasighirg Gmmg anddoaething & rﬁglcﬁtilabeprazole
using a tray dryer, and then passed through a 1

sodiGfl. € Morcaner, iseparalel§3ak Bitindt ‘s@ﬁﬂ%ﬁ'dﬁﬁlﬁeé'&? dl&&‘\%ﬁgkigo g of

of sodiumstearyl fumarate are add ed and m xed I n

Eud:‘a@ﬁl LR, u'a@quaf &hgf SMSSRE3 6{3;‘ '§&&&?¢ 742 kg of

mach us preparing tabl et uncoa

coab S Y B T i Ayl e

. naf.luldizedbd atin and

dioxigly aflff#%lf%ﬂ? dRpegsig f%areyar%ff i BPARYRAIOR the Intefmediate
di ssol vin Q celluyl ose and 324 }

coatigerareled et lhwing fiie Widzed e i rng a%@omg pulsed
uni formP/ di spersing 151 of to mamgnesium stearate

relegsereontra P‘a@tiflﬂa wherehy ammtr@Hedtrﬁl@gse Pharmgcautical composition
intermediate coating in an anount of 3.7 ng per

contaiaifg® ma ntirabepcazqle epdiurmin & Milemgeablat ean be produced.
coati ng-covered tablets each weighing 59.7 ng and
corVlaretveg Wilempraducirapsyctaa coatroiedeisasd/phanvateutical
separately, an ethanol solution is prepared by

complosition vtheginbéatas tabletEudh agid bs %ﬁ@du&-’%ﬁuﬂn%ﬁh@f&h&wn
cellul ose and 40 g of cetyl alcohol in 13.11 kg of

comﬁéélﬁ@u‘?'and?%j?éd@@{ﬂjmﬂem 9 Ir BRSS! 810 l%@!ﬁrﬁ Pﬁrtollgjo Rg of

of talc and GOg of titanium dioxide a

magRbSIDRT 8kiBE; 08 g}tﬁﬁg | négluiHn%%t %r'i(;ﬂ ?ldﬁbﬁﬁagv But&st!tuted

coatl ng- covere I ze

rycrbifob U %béyr%aé@oe%%% oA R oo
3.4 Lagfg%ﬂghﬁfglo aéigfegp ! ﬁ@ﬁ'r A I n%d%r ea ul? ' a.foé %re?nouqleéJ Eﬂ

produced are 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
fnagnesium 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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(Rabeprazol e sodium 10 ng tabl ets: Production nethod

2) 4.92 kg of mannitol and 3 kg of crospovidonedare
to and mxed with 2 kg of rabeprazole sodium 4

E0068W0%m| having 0.1 kg of sodium hydroxide
di ssol ved therein is added, and granul ation |s carrled

ul .hus od drled g
ethap 96%@99{%8% Tl f#asﬁvpit TS iS AEeR, 2B
f crqspovi dope and 18 kg of SOdI um.
gr af%@?gm/'ﬁ C@U?Péf At %’@ﬂélfSaiHHS pzfsduce are dried using a tray dryer,
...... E0006 UPO4W KAN mi xed in, and the granules are
and fipmppassasdthroudh a 453 awe setsery andtthen 6:331kg of neyspoiridone and
prepar| ng tablets (uncoated tablets) each wei ghing
0.198kgpofmpchury stearybfumargtel Srevaddéd andbeirec i andstheigranules are
Next, the uncoated tablets are made to flowin a
complassdilirio tablits asiny ia@biAPASEHING, thas ‘ibr@ﬂarirflgf l%blé?g f(@ﬁ&)ated
coati ng sol ution obtained by dlssoIV|ng 6

tabldtydsaotyweping 58 md'bRg %ohﬂalﬁhﬁg% r‘ﬁg d?fraﬁéﬂﬂ%%ie &flum. Next,

uni formy dlsper3| ng 219 g of ium stearate 1nto

the drit®ated 11018 aré nSRIALShv th atfmfﬁz%c%?&i ggg% aBBaratus and an

internmediate coating 1n an anoun

2l oA e RRRAREES ARSI Gt otycapiosoane 24
oo GBSyt 450 3 o B Bon i

a to L100, 275 of ethy
magRefif yaralf 4 dhe sobitiops sorpiecan dnvs farming argnigrmediate
et hanol, and adding 1485 of cal cium stearate, 372 g
coatigg Ip ANAMAUNLSF33.¢ reg per tameﬁa ﬁndutwnpe@re;wungnmezmeﬂigte
dispersing is prepared, and is sprayed onto the
coatingteaviesed %tdetsmc vepighingrRi7 rag laat cohtaimingg! 0 mgt dferabeprazole
fluidized bed, thus formng an 8 ng pul sed

| sodiural e Mareover sepanatsgy,methmol sbiatiohys prepared by dissolvmg 143 g

control | ed-rel ease pharnmaceutical conposition

of EudragiaiLn00g53® graf etify| caligRsazelded G g bf ¢at gi alc%r@?burm@m kg of
tabl et can be produced. Advantageous Effects of

ethahsly 8Ad ia@dinC-268 gidh %é@éé’tﬁn@t@éx‘%‘i@ 10 %Bf {a‘?€ and %Ot é‘%f titanium

case of a controll ed-Tel ease har mace

d|0x188'§i9|6~°ddtfo?ﬁ11y @g%n‘s%ﬂdﬁs%g?é&ébegnfoe(hsﬁﬁt%rmed:ate

P har maceut i ca conta

coatifglbveRst Bitidts AW LI BRlidiYed bh! Y%us"i‘gﬁ{‘l%gca 10%ng pulsed

release-controlling coating, whereby a controlled—release pharmaceutical composition

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
dissoived 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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pharmaceutical conposition having little variation in
dissolution lag tinme and percentage of dissolution
over tinme, and high reliability of dissolution
E0QOG RN/ i cs can be prepared. In particular, with
the controll ed-rel ease pharmaceutical conposition
according to the present invention, the dissolution
mixeghisl, abd dhepgrariulgs arfe cmmp@sadunmdablﬁ@ esing & tabled naachine, thus
and noreover the pharmaceutical conposition itself has
prepexing ltatedets (uocoaiedetablets)saanhogeighimg 5215 ang agdmontaining 10 mg of
effects of the present invention 29 E0006 UP04W KAN

rabepiraZold evdinen. dadext BRduhesed eibleistdretrigdd ¢ flowiing fluidized bed
experimental exanples. Experinental Exanple 1 Effect

coatgf\?eéﬁﬁéiéiﬁg aH&rdneihté?ﬁ'zéd‘htB%‘éﬁﬁg 38fitish dﬂtélﬁ@ﬁ [y dH§soIv1ng 6519

time and vartation in sol ut1on agtlms

of hﬁ#ﬁ%ﬁﬁwdeﬂﬁlﬁs%gm%ﬁ :6(1; %H‘% Iﬁ% 'g ﬁbﬁ'ﬂ@ tﬂQ%ersmvgamQ g of
calol b a4 ﬁotﬂtsiﬁ%@h%@'ﬁﬁ?%ve&ﬁﬁtbﬂ%5‘?@?55@%3@0@9"'3@ coating

. _Su controll ed-rel ease phar maceut

in a%@ﬁi?&é‘??te%ﬁénﬂmrﬁab% nd -RIGREFRY I"Ttﬁa"%%'é‘ﬁ ﬁ@%t“lﬂ"m"ered
vari ous conpositions and coating anmounts were

tablgip eggh aeighing &5-4 na-radsrataining  Ogng &f saberrazele %ﬂ&‘ium
and dissolution tests were carried out thereon. The

Moreovasosenaraielys an ¢tbanel salgtiorcoblainsd bhndisselvinmg.2lg of Eudragit
adj usted by changi ng the anounts added of the

L1007 g bhethylibékulpsd pndrd46t dhof wiethed icitrate ih $6tkg afnethahel, and
hydr ophobi ¢ wax, and the coating anmount was adj usted

addihhriadaghy bhealciarm sttiaratea?d qoof. talkfarfcdb223 feof titanium dioxide and
control | ed-rel ease pharmaceuti cal conpositions of

unifdaed |s%§rém$)‘i>s §repatr€@ ﬁ@@%ﬁrafétﬁoﬁfo tRedrRGinedidte 0

(en eric po yner), ethyl cellul ose (water-insol uble

coati?'g b!cFUi‘dfr &%Wﬁﬂg% &M AhRiZUELD Wf&gmhn@ pulsed

int rel ease-contralling
4 9 "

o o bt I AP B orocner
contg EIO Snd Rﬁ?aé{eﬁ:}rﬁg E}négrll |9' Coa{ableq can?’be prc%u@ed

rel ease-controlling coating based on the total anpunt

of water-insoluble polyner and enteric polyner in

rel ease-control i ng:i coating = 80 wt% and 3.2 W%
Advariageeys &iegts of the Invention

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 dissolution 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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and the coating anmount per tablet (containing 5 ng of
rabeprazol e sodium was changed between 10 ng, 15 ny
and 20 ng. Moreover, for the controll ed-rel ease 25
EQ0gdh yPtaveriaNal conpositions of Exanples 4 to 6, the
proportions of Eudragit L100 (enteric polymer), ethyl
cel lul ose (water-insoluble polyner) and nagnesi um
will novebe descritzal egetiterwith tiedaliowngiexperiohéntalexgmplest he
rel ease-controlling coating were 15 wt% 40 wt % and 30
wt % respectively (anmount of hydrophobic wax in
rel ease-controlling coating based on the wei ght of

Expérﬁh@ﬁﬁﬁEﬁ@ﬂb[eO“ i ng coati ng = 30 wt % anount of
wat er -i nsol ubl e polynmer in release-controlling

Eﬁecﬁ%ﬁ‘édﬁblﬁ%ﬁbﬂh hgﬁeprg?ﬁl%gemltﬂfonWé?rtmﬁé‘?ﬁb Wakigticn in

pol yner d enteri I'n release-contro

t
dlss@%ﬁ {é%(tina% ?%rl %Pllgnr e@lﬂg%lfgb‘?na%&%a{t%ﬁ%%ﬁ&%ﬁﬁ%d:ssolutlon
ed  be 0.
Pfec%%%{‘ﬁaw%aéﬂﬁﬁsiwé s Bek e EPasc gLl ﬁnsrfm@%ng
Ex le 7, the - oporlons of E |tL1
(eﬁ@ag eﬂtgﬁnr%%lﬁ)so T theiAe-Josiabimb rsogsRlyRetive
i%gnd magnesi um st ear at e (hgdro hobi ¢ wax)
SUbSFQﬂ‘?@hQOWé@I eeleasq phamageuiicat cargpowitiens havingt o 47. 1
wt % and 23.5 wt % respectively (anmount of hydrophobic
reieasaymrwhrollimgmwgsmwenbuagoxrmslmgskmmembaimgtamounﬁsgmre
of release-controlling coating = 23.5 wt% anount of
prepagsdefoliowingl Eddraples| i te8 descritddbslews antrdidddlmipreteats were
based on the total anmount of water-insol uble polyner

carriédidubthiepeor. PDhe BBMPOBItiby deh@?éléaQ@J&bhﬂblithQ:o%ﬁﬁg'Wl‘:ﬁ‘s
80 wt%, and the coating anmount per table

adjuétéé 'Eiy&iﬁ%ingﬁ'ag fHe afoQhts’ ARRRY é\‘ztﬁé %va?@ﬂLdé@uB@%o , {2 enteric

or the control | ed-rel ease pharnmaceuti'ca

polyr&%ﬂ?@& 'tﬁé ﬁ{i%lgafpp %ri(')q e attlﬂg%?uﬂétgp%% ?gigugted through the

Hﬁ%f oI ubl e poI ymer) cal cium stearate
amon% rop ic wax) and triethyl citrate in the 20

' elF%ﬁﬁ Con{%ﬁfﬁd reggagq?%ggg mrt@aﬁ&@g%pﬁ%i%nsg 'o? E\g\(ﬁa?{?ples 1t03,
the plr%;pcg'ﬁégsg Eiqugll kﬁ)(&&d{t gpo %ge%;oqr)];b;)bhceeymm@(\nager-inso{uble
wat er -i nsol ubl e polyner in release-controlling
polyrpgtlt Magneakey Stﬂarmee(hwdf%nhc;@sﬁawm and gatvé aqumgmmme

pol ymer and
release-controlling coating were 10.5 wt%, 42.1 wit%, 31.6 wt% (amount of

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

release-controlling coating = 31.6 wt%, 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 = 80 wt%) and 3.2 wt% 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 controlled-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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enteric polymer in release-controlling coating = 20
w% and 9 wt % respectively, and 25 the coating anount
r t (containing 10 ng of rabeprazol e sodi um
EOO@E&’%@@MM& beS8my. 31 E0006 UPO4W KAN For t he
control | ed-rel ease pharnmaceutical conposition of
. -t he [oporti,o of Eudragit 100 (enteric
(yeSNRE s i e el o e etk Bt 16 Wik 4prieidp and 30
cal cium stearate dr ophgohi c wax) and triethyl ]
V"t%cﬁeFPﬁﬁé’%?ih&lfﬂeuntré%gg 2 Wa i rgleasaconfolibgsoating based on
W% 5.5 W% 29.7 wt% (anmount of 5 hydrophobic wax in
the W@@&@Ef@%ﬁﬁ&@pnﬁrﬂ@ng saeting=witts pamoniat abwgter-insoluble
rel ease-controlling coating = 29.7 w% anount of :
polypar én relagee-gontrolling yooating based loadthe tolahamalunt ofiwater-insoluble
coating based on the total anpunt of water-insol uble
polypwiramerertarc pelyneeriin releage®iontrdlling! cvasifg COPP 70M% ) @nd the
coating = 11.1 w% and 8.9 wt%respectively, and the
coatingeamognepdUablet¢Eortallig 5 (69 of ABEprEdi8 ﬁg@ﬂi\.@g)rw?ﬁ ghanged

rabeprazol e sodium was 10 nade to be 8

betweht T®HE 45 AhepRE2P ARy, mceut i cal conposi t | ons of
Exanples 13 t0 15, tHhe proportions of Eudragit L100
poly el SRR ke BoR Phel ekl rotffoSlinn b iaraple 7. e

PropRTE, g rag 00 hieE rnailne ol cAllasememibe Testuble

plv i SRS Sl AR el et

wat er-i{;ﬁgl u% ﬁ’fo' yer in release-controlling coating

coatifgere Hho wiee, 4t LwWtinansh 234 witkirespestivelyutsneoyrd of ydrophobic
and enteric polymer in release-controlling coating =

wax ijyreleagegontielling coating based onithe meiglibafrpleasédzontrolling coating
triethyl citrate, Exanple 14: cetyl al cohol, Exanple

= 2355wt%)| gmeuot of water-insoldblespayer anrkl@ssd-bentesIBhg B8ating based
amount per tablet (containing 10 ng of rabeprazole

on thedistal @mowrst of wrate s irdohINpelynYe ArbEntéAkt WoRyrhér inl0 and
14 ny). Moreover, as control experinents regarding

 releasbasomeAlifg CoRtirkPEROSIYA0BRd tﬁ@\é@%ﬁﬁge‘éllﬁdhr@ pgP ﬁlﬂggg(containing

not containing a hydrophobi c wax . cont

10 BRI SRR A0 BbehaL © POl
For the controlled-release pharmaceutical composition of Example 11, the
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-insoluble polymer in
release-controlling coating based on the total amount of water-insoluble polymer and
enteric polymer in release-controliing coating = 20 wi%) and 9 wit% respectively, and

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

be 8 mg.
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25 having coatings of various conpositions and coating
anounts were prepared following Controls 1 to 3
' | ow, and evaluation was simlarly carried

Eooggﬁfﬁd@ﬂﬁ%ﬁ% UPO4W KAN For the pharnmaceuti cal

conpositions of Controls |I and 2, the proportions of

Eud j ric polymer).and ethyl. cellul ose ‘

(vt Brtne, SOUPE s A TEe i Cofindk ionarr Exeiblet2. the

and 40 % re ively. (hydrophobhi ¢ wax not contai ned
progthfionsoptkdiagR 0D (rleficRilyman, SHvbeRiLigss (water-insolible

wat er - i nsol ubl e polymer in release-controlling 5
polymes} icRlsiwnsearate {mirephebic avax) snddriethyt eitraterindhebl e
pol ymer and enteric polymer in release-controlling
releassaconisoling coatfing weea d4tthet%pais witjs 228 @ nt% ¢ambaht of
was made to be 5 or 10 ny. Moreover, for the

hydrophobisweax incaleaserpartidlirgcodtingorised] oBthd Weight of
proportions of Eudragit L100 (enteric polyner) and

releasehydnteailingibosting WROET witts il of RetOREdIUbRL E/)G{?mer in
coating were 15.4 wt% and 61.5 wt % respecti vel

releddue6R3INY Eodfg bAséPbn ?ﬁ%‘{cﬁéf‘ﬁﬂojflﬁto?f water-insoluble nalymer and

rel ease-control It ng coating, anoun

I
ertE YTt ol SHESEEAN AL LB 931100 83384 s\ Bfpectvel
anc Y Sl G CREP COlI TAB APt g ibves

i ssql ution test (1)) This dissolution test was
mad%Z'?i)leg%rr%t using the follow ng nethod for Exanples 1

torF7 g’hth n (ﬁurrber of cases) = 2. One tablet of the
corftQTdne &@nire|ledselepna Pharpatetital compesitionsofa@mples 13 to 15,

into. 750 nL of a 0.1 N hydrochloric acid solution,
the piaRogions of fydiagit £400 (entedapotymmen, etbyk eellukiseu@iatgr-msoluble
paddl e nethod (50 rpn). After that, 250 nL of a 0.2 M
polymer)s alcivmn stess pteathydsaphdbio wawp and mnsldstidiedninatdded,
thus adjusting the pH of the solution to 6.8, and the
releasiessmitrlingcoatsty wase $205Mid, DWHYG QBt7 W@%L(I%l'ﬁbunt of hydrophobic
Sanpling was carried out using a flow cell, and

wax BDRIEAERACENtOINGY EEIMIY Basdd ¥R ted Wl U redhs¥&ihitrolling coating
carried out using an ultraviolet spectrophotoneter,

= 2017wk "BRBUAL nghf@—‘iﬁ&ﬂ[lﬁ‘% \)ééﬂyheﬁirPfél‘gﬁélt-én@i@E%&éoaﬁng based

r abeprazol e sodi um di sso out ove

on RSO i R IGRGL 0 AP SRR TS 2

o4, and t

releals8! GRATBIFYEdang' £'94 PRt Snd 8.9 wiv 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
chahged 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

fol_lowing Controls 1 to 3 described below, and evaluation was similarly carried out.
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33 EO006 UPO4W KAN anmount and the dissolution lag tine
in FIG 6. The dissolution lag tine indicates the
time taken for the drug to start to dissolve out in

EOO@@EJFO&WII@!N ution at pH 6.8. Fromthe results shown in

FIGS. 2 and 3, it can be seen that in a dissolution

test using test solutions of the sanme pH under the-
sarfordbephaimaseutical catripositionsef Cardrals élaned2,rtbe emeportions of
phar maceuti cal conpositions covered with a

Eudiragite A90-(entericopdlimer) armbtihgbcsluibse (Watgr-nsojuble plobjimer) in the
wax, in a dissolution test with n (nunber of cases) =

coat%g WE® £0 WA At db Wighpespabivly Qlﬁ‘ydrﬁphbﬁcmé)@ﬁ@t contained in

di'ssolution lag tinme, and there was little variation

releé%&é]’@r&ﬁ(ﬁ@@%ﬁﬁe ditoltitF Wdt‘éﬂ-@@o&%éfgﬂ:ﬁar lﬁﬁ’%g?@?ﬁgn’tmlhng

pro ty was excellent over,

con B 5 AR YA R 8 ek B
BT S TERVAT S i o

amount of the enteric rrer | ow, sed oq t he. 1 ot al

to b%\ﬁtﬂﬁﬂto B9 t MOTGAYG ft?rrtgsm@r@at‘»%ﬁf FjaReOr ?@mﬂ@ the

lymer in the rel ease-controlling coatl n and hen

prop@tthn%of Eudregit 4400 {gntersualymeneand eyl g@!? wose @gater-w@oiuble
was | onger for the controll ed-rel ease 15

polypies) imghe woating warepidsd wittnand 61 Batfpl respdactively3(hyidsephobic wax
the controll ed-rel ease pharmaceutical conpositions of

not dotaainedsn felbasé-cohbrollinheoating r ambart ofelvatsdnsoluble polymer in
phar maceuti cal conposition of Exanple 7, conpared

reled!é—&o@@lﬁﬁ@ @oétm BQs@dTBH e @stdpamelint bBwhie @ﬁloblecpolymer and
wax was | ower anple 7: 23.5% Exanple 1: 31.6%,

ente?iB di!ﬁ'ﬁélelnt écﬁ*stigi(ljﬁrg{‘céétﬁagt + 30 WepdefditRe %@aﬁﬁg amount per

onger, but t ssoldtion abilTity was good
tablé:trvs’efg Qe't6 hovvn in FIG 6, it can be seen t hat
propor |o 'I rel ati onshi p between the coating
armunt of the rel ease-controlling coating containing
t he hydrophobi c wax and the dissolution lag tine was
, Observed. It is thus possible to produce a
(D'Sﬁ‘ng?%l??sécﬂ})el ease pharmaceutical conposition having a

desired 25 djissolution lag tine wt I eci

on Thig dissplutioniest wassartige °PE§§'I“9§R§ R%&f‘(‘" %0830" Examples

it can be seen that for 34
1 to 7 with n (number of cases) =

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, 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

ultraviclet spectrophotometer, thus measuring the change in the percentage of

- rabeprazole sodium dissolved out over time. The results of the dissolution test are

shown in FIGS. 2 to 4, and the correlation between the release-controlling coating
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E0O006 UPO4W KAN Controls | to 3 covered with a coating
not containing a hydrophobi c wax, there was great
jation jn the dissolution lag time, and noreover
EOOQ‘%UP&@Mi on lag tinme changed greatly upon slight
differences in the conposition. Specifically, for the
j . 0si ti.o f.Control. 1 (coati ..
amoBAEE T Y55 BtusER RS e if Fabco. 5 Ths HsalibTiipg dBne indites the
. opbserved, put, ther s great variation in the
tameﬁ’%‘@%fﬁﬁﬁ%ﬁ% St@rﬂ@ dissalve,out ip thetestsoligion ateH 6.8.
dissolution lag tines were 2.5 hours and 5.5 hours).
Morfdgiethe resuits showRdn dG8uiand 3.dbepn betseen tbat in a dissolution
Control 2 (coating anmount 10 ng), dissolving out of
test uping testanlutionscofibdisamenpld unuler dhs samedcanditidrs, fqr dlioof the
15 hours from the start of the dissolution test.
contrlietireteaseqharomracebtical ampmsiivriscedver oMt 4 iedagd-cdfirolling
Control 3 (coating ampunt 5 nmg) in which the amunt of
coatihecomdining 2 aptitophebRAVIXER a MASEIRtER tédisvitroh @H%@Pgﬁgt cases)

of the water-i1nsoluble polynmer and the enteri

=2, fers W Koy GRER 00 Ghsd B8 iy G e s

: g T (T i e . to 15
e BRARTEHONE RRCoMALRT SRRDIARAQUT S st ndlfed Rsreprpaucioiity
eug 0 sitions, covered wth a 15 copating ..
was BRRIER MG D B BRI S B ish grmapsitons of
ndi tj ons H nat . re than 7.4), there was great =

ExarfjgES o oh o arEL e ronlibliedyy Sldase PhatmassH Bt sompositions
the dissolutjon lag time changed greatly upon slight

of ExamIes diod the ameung St waterinsolubleseelyuer wvast kigh and the
(2)) 20 This dissolution test was carried out using

amoynofithe esienitpelivmes dow,drasedson thestotallaraont i thé water-insoluble
(nunber of cases) = 6. One tablet of the

polyrgenand the éntesiceandpmphar theceledseatontroliras coating, wad Hatice at the
into 750 nL of a 0.1 N hydrochloric acid solution,

samenoating aniougt,whe dissolutioh lagttini®was Ibagésfor tisd Bﬁnt?o[{er(]:l-re!ease
a

paddl e nethod (50 rpn). After that, replacement w
phantiageoticdlicompcitiondtofDtahpas Yol 98farhe ddidfolBadeRegR

kept at 37C in advance was carried out 1 mediately,

hanBgeltical ohffdsitidrRbfiEsed ied out continuously,
P Sanpling was 35 E0006 Lr]no \%Vﬁrl\?carri ed out using a

‘; 'nj‘FWr #5 ConfBfbRRSIQL QPRSI EN o BN B pEnx%*lhplez ¥

- compared with Example 1, the amount added of the hydrophobic 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 precision.

On the other hand, from the results shown in FIG. 5, it can be seen that for

34



15

20

- 25

were carried out using an ultraviol et
spectrophot oneter, thus neasuring the change in the
per cent age of rabeprazol e sodi um di ssol uti on over
E0008 Ue04Py/RaM ution test solution A A solution (pH 6. 8)
obtai ned by m xing together a 0.1 N5 hydrochloric
acid solution and a 0.2 Mtrisodi um phosphat e
Contsalb vt iodhcovedipd stithng coating Rot cantaining amydohghobicyalsythere was
factor of 8 with purified water was used. FIG 7 shows
great Pariatemuhttise dissohsionti lag tims, izml magedvienthd dissblationlieg time
11 and 12 according to the present invention as

chargjed| grah®flupon Q!@ﬁ%ﬁéﬁeﬁﬁe& @5 the €dmpasitlot. heSﬁ@&ﬁééle fatfthe

the dissolution lag tinme for the sane sanples as

pharﬁi&leuﬁéaﬁ%%cﬁm%%bwoﬁf@éofaﬁiﬁbe Mdt% I%Ilgf %shéWﬁ in FIG. 5,

results are shown separ ate sanp romthe

pus AU okl R A oo o
e} TR bt Byt 8 g%aﬁw@saq%gs hours),

3, 30t S ach and 1 a desjccant were

Moreqyer, far%@armﬂcgﬁ C@J&QW%OS'F‘%M%QB"HHE& gmat@s am%"t 0 mg),

. and the tablets were stored for two weeks at 60C. A

dissqlvisg st of the rabeprazale sodisinhw@s natyopsaasd aiall Waie 18dours from
out on the sanples, and the dissolution lag tinme was

the sitart of thiedigsolptiomteste Fadhéetroorsh dontherph@Endaceytic¢al composition of
be seen that there was hardly any change in the

Controls3 (Woating amamntts mg) (mwhichvihiclamauntofithe witer-insoluble polymer
Moreover, no change in the external appearance of the

basedh@i (RO i2PROURTINGS isitonmsafubRx Eﬁﬂh@ atd thetlentSrivPélymer in

observed upon | eavi ng for one wee nder high-humdity

' the reréaeeldoﬂ&%umbtcdm the éahedééqnt&a?‘g;ﬂwg 8 3 (80%), gagam

hydr ophobi ¢ Wax |n the rel ease-cont 1 ng

dissdr‘lé\éllﬁg Yt %k‘ hﬁj rdb@gﬁ@%tﬁ 3 %amﬁ‘ﬁrdét ﬁé‘tadbs%wsgﬁﬁft di 8;2 Q% 5Hburs from

uns ["ogi cal active anc

the st ?ﬁﬁﬁ Fepoubel e *PB ?‘ﬁ%ﬁ%%ﬁ%?’ Sojupfigifne epysred with 2
coatpfrichepGfrinie Fa éé@ga?aaﬂ o phySRGiA eohgitons dpH not

di ssol ut| on r.eci,sion )
morg &ani@ﬁﬂ There W3S grRpLI@riGHOB R e és@csefq’ﬂeﬁﬁag Hengo @did fgoreover
to the 36 EO006 UPO4W KAN present invention, the

the disslytian lag-tirae shaegehareatyeuporalight @Hﬁﬁfgnce&am thegampesition.

desired dissolution lag tine to high precision can be
produced.

(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 compasition 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 dissolution 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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Experinmental Exanple 2 5 Effect of reducing variation
in dissolution lag tine with pH of dissolving liquid
and thus increasing dissolution precision through

E0cosl dirtgvivike phobi ¢ wax to rel ease-control ling coating
Usi ng rabeprazol e sodium as the acid-unstable

physi ol ogically active substance, dissolution tests

carrigd roait dsingi 2fiow well aang Hbsﬁrlﬁnaednwwemmntﬂméleﬁgth 290 nm)
3 1o descri bed bel ow. Mreover, as control

wereegareied rmmmmgraﬂgaltldwitﬂew;ﬁdﬂr@@hutdrﬁ&er GROP AsddduPing the change
covered with a coating not containing a hydrophobic

in theerddntsge of ird 318 sedWih %is‘sbﬂﬁfé'n%e? R ymer and an
enteric pol yner pharmaceuti cal conpositions having

Diss6RfAbh 18 ébfluﬂfﬁ"onﬂéoﬁ’ﬂ%c(Et!t? ggﬁbt%ﬂ'%o‘:&?Hd gqgggtgte? a0.1N

were prepared follow ng

out . ..
nycrBEhIB e sBlsEs it Bbi e 230 3 %%oériosgﬁ%ﬁm  3ffing the pH
fh o ortlo Eudragit, L1 nterlc polyrrer)
t°6§na %?H@f 9@@(?&"‘ E B}D}l é‘?ﬂWﬁeé' I|n t he
re 42. 1 % and 4 21vvt%respect|ve
%!Fggr%@“@ thaenuis ebinedisaaiution lagemreasfet SFARIS 1hgnd 12
: coatl n amount of wat er-insol ubl eeg in
accardingde %JQ; prasest invegtion aseualuaied &y, smluiumtetatt(a] and the results
anmount of water-insoluble polynmer and enteric polyner
of thedlissolutiondag diome farlthe sgmusaiples-asévaludied mndissblation test (1).
coati ng anmount per tablet was changed between 15 ng,

In FIZ) 7nihe 2Sulty arnsh@On sgpardtelydbs sathisamipld.e sFron thdrésults shown
was carried out using the nethod of dissolution test

in FIGLY, it eas behrénethit triire idBriIeRRatioh e il 888bktibANad ﬁﬁte between
at pH 8 was carried out 25 using the nethod describ

the ggﬁhﬂ@g f&lﬁﬁﬁl%hmetﬁfénd E)(ém N'o?r%et hat for Exanpl es 1

3 and Control's r of.cases) = 2,

?ﬂu r% foaﬁégg ﬁ?&&e@n:%l g:én ﬁ%{lggg%{}e gfp‘?%‘ &9 aq tghlets of
cact(Yfy 13 %g&%\,gé&w&{éné@éuhﬁadabélv@ﬁ?ﬁ%%eﬂ%c HEA
and %dtag ol or | C gf Sotl\nyot \bvggks aP 80° i’ Jﬁ s(::’so\ll\fla’c?onctaest (tegt method
(1)) was then carried out on the samples, and the dissolution lag time was
determined. From the results shown in FIG. 8, it can be seen that there was hardly
any chaﬁge in the dissolution lag time (mean value with n = 2). Moreover, no
change in the external appearance of the pharmaceutical compositions of Examples
1to 3 was observed upon leaving for one week under high-humidity conditions.

It was clear that due to adding a hydrophobic wax into the release-controlling
coating, a controlled-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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using a paddle nethod (50 rpm. After that, 300 nL of
a 0.57 nol/L 2-am no-2-hydroxynet hyl -1, 3- pr opanedi ol
sol ution was i nmedi ately added, thus adjusting the pH
E00od UPDavemiaAN i on to 8, and the dissolution test was
carried out continuously. For the sanpling |liquid,
t he percentage of rabeprazole sodium 1o di ssol ved out
presgakinueatirn, éoe costroliedrieleasa phamnateuticRrl ropasition hawing a
Mobi | e phase: Methanol / 50 nmol /L phosphate buffer
desifguHtigsdlyition lagptirnmedoihigh pciion canh i prodeedirm:  ODS
colum (YMC, 4.6 mmdianeter x 150 mm Detection: 290
nmFIGS. 9 and 10 show the dissolution lag tines for
the case of using the dissolution test solution of pH

Exp&rilefBIELESpME ssol ution lag tinme for the case of using
pthe @tlgsso?upi on test solution of pH 8 (nmean with n =

EfeofrEFRERG Yo eioh it Sfolih K fiueuih PRCp&iyinG Totia and thus
.. consideration of .the_ionic strepngth of the digestive
inorgzha ERALIER g otelBadting Brdpoplofe 6 co on.
_ Fromth?_results shown in FIG 9, it can be seen that
relegsg-comteolling eatind| ease phar maceuti cal conpositions of
Exanples 1 to 3, no _significant difference was )
obddsing dabeprerelessadiumas the acid-unstable phyrielpdically active
- dissolution test solution of pH 6.8 25 and the
subsihres; (digsobtiondestswere camiedfoub it 8H &8 artepdithiar Hxamples 110 3
for the pharmaceutical conpositions of Controls 4 to
describetlbelaliv.s shoneowver, Asagohiroeextidrinezrdd, wpoaadihg phaeimeeeutical
the 38 E0006 UPO4W KAN di ssol ution test solution of
compbskifiolls 80¢krelavith asokatihh Aot teatiring athyitopholiiti whx @et h
a slight variation in the pH causing a significant
-contfﬁﬁa'iﬂgaé Wifler-hsbliblé! Eé%éﬂérﬂ“ah éﬁtér!d}?olyrtnﬁg), phafhaaéutical

romthe results shown in FIG 10, for

| com%&.igﬁ@s' Qé?iﬁﬁ%aﬁhﬂ%@%% &%ﬁ@@B%SﬁéQnﬁ%@?@g@éﬁ%ﬁﬁ%ere

O SiIg can rence was

prenpfiel e olirofia 1o ? dtffio BRI S8t SBhcto Wl simijery

.Efyi%ggl es 11 and 12, the values obtained for the
carrg lution lag tinme are | ower for Exanple 12, and

her}_coer t.hte p%%?m%%elsigga“ ctorr]r?;;osiitflogshc?f Controls 4 to 7, the proportions of
Eudragit L100 (enteric polymer) and ethyl cellulose (water-insoluble polymer) in the
coating were 42.1 wit% and 42.1 wt% respectively (hydrophobic wax not contained in
release-controlling coating, amount of water-insoluble polymer in release-conirolling

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

Jand Controls 4to 7, n (number of cases) = 2, and for Examples 11 and 12, n
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proportion of the enteric polynmer (Eudragit L100) is
hi gh, based on the total anmount of the enteric
ol yner and the water-insoluble polynmer in the
E00p8 BANrol 1ing | 1o coating in the present
i nvention, then the dissolution lag time is shortened.
erJd nent al anple 3 Effect of plasticizer on change
(nwﬁ% QQ&Qﬁﬁﬁﬁf'gggearance, and effect of plasticizer on
| engt heni ng of dissolution lag time after storage 15
Test of change in external appearance Ten tablets were
. stored in a desiccator at 75% RH (relative humdity)
(Disgrlation test(3) algpk 8 odi um chl ori de saturated sal't
solution, and changes in the external appearance
oveDnenablat obthe cuntelletiseloasd phiasmakkyticdflcompbbitnongs put into
the results of the visual inspection for the various
700 Eloofd 051 NNejidroéhiatic adid ddutich, gﬁd%ti%ﬁk%ﬁas‘ darfie@outfor 2 hours
11 is an abbreviation for "tablet"; "10T cracked"” :

using@asddid metﬁbggm ryRy.© ¥EBI0mLAfla § 87 b he

fablets, and T cracked" neans that cracks were

2 a0 A on oSl Rt 4L AT . s
YT by o o 5o PR S i o

RH |1n cantrast with this, for the pharmaceuti cal )
contiiousty ¢ PRI parplin [94d; the Reroentdun eiBhgRazR gadium
. ig%é)he ext ernal appearance are not observed under 39
disselypp) pUL WE3 I RASUrEE RVEL HMG ¥sing 61 ons, upon stori ng
under conditions of 25C and 75% RH, for Exanples 14 -
and 15 there were pharmaceuti cal conpositions for
whi ch cracks arose in the surface of the
HPLEanditiomst i cal conposition. However, for the
pharmmaceutical conpositions of Exanple 13, cracks
Mobile phaset Methemol £80 nmraol/is phosplgate ufer Bk 0 pmibedEiquid (60:40,
conditions of 25C and 75% RH. Effect of plasticizer on

V/V)I engt heni ng of dissolution lag tine Using the

control |l ed-rel ease pharnaceuti cal conpositions of

ColufrRTIDS Tohdnh CYMES, £6¢AhUikeid £ 15oRhGTeNt 1 nvention,
a conparison was carried out between th
Detection: 290 nm '
FIGS. 9 and 10 show the dissolution lag times for the case of using the
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 dissolution 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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1o dissolution lag tine after storing for 1 week at
60C and the initial dissolution lag tine after
production of the controlled-rel ease pharnmaceuti cal
EoooeEmWioaN For the dissolution tests, the test
solution of dissolution test (2) was used. FIG 12
shows results conparing the dissolution lag tine
dissbiatior destj sodutionf ofeH 6@ add the dissahuioaftestrsaduton oigpfi @; with a
week at 60C for the controll ed-rel ease 15

slighivariatice ir theapH ecanpingid signficaht wxiitidngn tA8 dissoldion lag time.
according to the present invention. Just after

Pr oAy e brear frﬁﬁﬁﬁl@rrégﬁl@ sHEn GRFIGERD, 38 el Bllsdd-rauBbsT

of cases) = 2, and the nean val ue was taken as the

| pha%‘i"é i‘&gl #&ﬁp?}ﬁﬁﬁ@@ﬂﬁ Ei(a ‘Io‘érigsl ﬁ%%gdmﬁéé?ﬂ‘d‘i#@ence was

res presen

oo s SO @r@se@eonc@ﬁ@aﬁm hH3A B dllntst

soluf L1108 aégrdtge)rﬁngqrg p&ﬁ&a%ﬁéé @%%Bgt n tbﬁ gf:le values obta:ned for the

wat er -i nsol ubl e polyner and an enteric polymer
d'ssPh@OBé%tlm@anet‘ﬂ\é’ebf%pFéﬁm@ﬁ ot andhanged Cc’r"h?@lﬁ?@l"ethaf if the
ol ymer based on the total anount of the
pronmhrm of theonisrie pplymerdEudragit hé0@ris dighs baserarethe total amount
low, if triethyl citrate is added as a pl asti ci zer,
of thehentetie potyineeri argl ibe waier-inBodsine yahonet iagheirebafsefcdﬁhmlling
control | ed-rel ease pharmaceutical conposition
coatirzriorttien@es&t ibveritiod, thersibet dissolatidn (y firde s ekonéned.
From t he above description, it was clear that the
controll ed-rel ease 40 E0006 UPO4W KAN phar maceuti cal
conposi tion of the aci d-unst abl e physi ol ogically

Exp ¥ |§g%ﬁg according to the present invention
as re dlssolutlon characterlstlcs with there

e 14 B b sl bRRchEp ot Bz on
4B e A g4 20,00,

tro and in vo for controll ed-rel ease
Testpg{&hﬁgggdl@e&gmalm %%ns according to the present
. |nv ntl%g Usi ng npl es 11 and 12 as shown in

gmta %tﬁd@f?r%?reGdn|3nd@~°ﬂecat%abT%éon@(§elﬁB\é%bkl@rtyd!m

bea les. As the test nethod, six beagles were used for

prepared using a sodium chloride saturated salt solufion, and changes in the externai

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 cracked’ in FIG.
11 is an abbreviation for “tablet”; “10T cracked” means that cracks were observed in
alt 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 conditions of 25°C and
75% RH. In contrast with this, for the pharmaceutical compositions of Examples 13

fo 15, although changes in the external appearance are not observed under

39



10

15

20 .

25

each of the Exanples, the beagles were made to go
wi t hout food for 12 hours before admnistration, and
pentagastrin was adm nistered 30 m nutes before
EQCe6 PT4sVAKN on. For each beagl e, using a capsul e
filled with six tablets of the pharnmaceuti cal
conposition of the Exanple, the controlled-rel ease
low-piraidiy contiticak, opomp skiringamdes coaditieap @i @6AQ and B8rRH, for
was adm ni stered. Bl ood sanples were taken fromthe
Exarppiesl B dnd 95 1Rereoner® pinamidbdutivaiscorhpesitienionwiciatiavks arose
of the pharmaceutical conposition, and the

in thée@ﬁabeb@hﬁa BRAHMEBRABSEEHHPoS ifoh Vel oWBdSH 'f@rothesmﬁsmaceuucal
with conditions as in dissolution test

comﬂSﬁEéhQSﬁE%’fﬁEleef 3, dralks Qvéresﬁé}f’\@b%e!?@%c? ﬁégh ts?orﬂ%fo'?% weeks

ch anges 1 n concentration Int

ion of the controll ed-rel ease
und%h%ﬁ@’ggtqtf?gl e%%%’it ons of Exanples 11 and 12

according to the present invention. Fromthe results

shown in FIG 13, it was found that in beagles,

co red wwth Example 1 edlssolutlonlagtlmls
Effed PlasticizeF opiengibReIng ]f&asscgmm BgdHBe maceut i cal

conposi tion of Exanple 12, and hence the drug is

di ddging dae sgntrw{ﬁdera!ﬁﬂmplyarmafeetmsa&mp@su@mwﬁExamples 13to

FIG 13 agree with the in vitro results shown in FIG
15 agoordingte the prredrntdmwerdionh atcanheariionswasi caoied auf bhetween the

is indeed shorter if the proportion of the 41 E0006
dissdiBfidiag e rfter storingl fpre rwésls @d6GAC hhe thoirdlial aligsoiition lag time

the enteric polymer and the water-insoluble polyner

after protietidredfathe Lonabliédrélese pPakmaseitical t8RPosition. For the
Moreover, as is clear fromthe results shown in FI G

dissdidtion les‘fs’irih@ Qesst%%'ﬂlﬂdhaéf A¥ESIufich F&@ginp as fised.

control | ed-rel ease pharnaceutlca osition

acoffly Q‘%Ih'bglst @EHE Sél‘ﬁgtaphg\fﬁé‘Hls%ﬂldtu%{lﬁag tims between just after

pul sed- ease ar mac
bet vigtro_ and. i ivo for
prod@%ﬁ%ﬁsbﬁ%&‘é?é{oﬁlgﬁgoﬁﬂ S Chiof thé, ol ashectesse
accor to t Ve Re ardl the
phar Hﬁ el bartge o SRR mREShLAnTS AoRranate Heipiesent
t of the enteric polyner (Eudragi L100)
Ve%’i'ﬂi‘ -t h@’%ﬂ%‘? PrOqeigtion, @eawgﬂa%nt%%wﬂeémt%m&w (nmmber of
10 the rel ease-controlling coating was hel d constant,
caseghd 2, @ng theanggovalue wastekenrag theneelueoartagumnzmotal axis. Asis

ethyl cellulose proportion was 8:1 (Exanple 12), '6:1
cleamnfsamdhe hasultshef FIG. 12, for Example 13 of the present invention, lengthening

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

it can thus be seen that for a release-controlling coating containing a water-insoluble

polymer and an enteric polymer, in the case that the proportion of the water-insoluble

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

) polymer is low, if triethy! 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 description, it was clear that the controlied-release
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Eudragit L100 : ethyl cellul ose proportion was 6:1,
and '4:1' neans that the Eudragit L100 : ethyl
roportion was 4:1 (Exanple 11). Moreover,
EOO@SW rel ease-control ling coatings contained 9
W % of triethyl citrate based on the weight of 15 the

ol SRR S el S
e R e R o D TR i LS oarien it thre

.show the nean of the tine at which the concentration
bemsnmn\éartﬁt@@dnrt@g@mhﬁlondag dine wite pH ettherdiaseivingdiquid, and the
over time in the concentration in the bl ood was
disseltipn pregisivorn ermsefagpeadusibility andesconibeid bigh: el ease
phar maceuti cal conposition according to the present
invention. On the other hand, the values on the
vertical axis in FIG 14 show the dissolution |ag
Expérinvental BExagipks gl ution test (1) and di ssol ution test
(2). Fromthe results shown in FIG it is clear

Relattibﬁghlbhfétﬁeéﬁ ivEIROSh Y Vifd fdr Ut gééﬁél:%v Zar{érﬁ%ceutical

taken for the drug to 25 start to disso

Comgb§lf!8n§59%5raﬁﬁtforlﬁeﬁé§ tflﬁ\lerftf&?; concentration of the

rug in each rmlxl mum i n0\6” \L/Jgofdfor
2 .
oA SR P RSB 1 b e
bloo@?rfataar'ngé's‘@reﬁ%ﬁib% o A reseH W@M%h&?é%&%avere used for

nshi therebetween Thi s suggests that
eac BA & Wﬁigﬁ Bedendlrs Were Bpde; tﬁegqgw1tbwtrf@odtfhé12|hm;rs before
at which the concentration in the bl ood reaches a
admirgsiration rnd wentagssirihwas admiolstered X Bimdes ieforel administration.
Exanpl e 5 Capsul e preparation containing enteric
For gaciy beaghet using acapsuals filleadrwitin dixt tablets ofitheophathacdutiese
pharmaceuti cal conposition according to the present

compaositiort bbine Bxempley ¢ comthellotartsdscCharpaiteetichl €5m Wﬁésatlon
Exanple 16 is a pharmaceutical 1o composition in

corraspondingdtolGdigt waé BEnAHERI8E. t BRYR SEASIEsRptel tBken from the
Exanpl e 11 are used, an intermediate coating

beadi® b 13 RSLIrS el 24 Rblidl 1% adMilisHBh AP the ﬁé}di%c?%?hcai
and magnesi um stearate IS provi on the ncoa

compSeicH, andhe hBERrBBICdilinCconcentration was measured using HPLC

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

FIG. 13 shows the resuits of the changes in the concentration in the blood in
the beagles after administration of the controlled-release pharmaceutical
compositions of Examples 11 and 12 according to the present invention. From the
resuits shown in FIG. 13, it was found that in beagles, compared with Example 11,

the dissolution lag 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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coating consisting mainly of hydroxypropyl nethyl
cellul ose phthalate is coated on. The enteric
pharmaceutical conposition of Exanple 16 was eval uated
E00CQS URP4AV/BANe net hods of dissolution test (2) and
di ssolution test (1) described earlier. FIG 15 shows
the results of the dissolution |ag tinme obtained for
entefiy pepymer@sedion the total amount 94 the aatesig nalyrver end the
dissolution lag tine for a controll ed-rel ease
wateptizgaotekle palyraer indhpasieasercoatrotingicogting is higher.esiMoreover, as is
invention according to the nethod of dissolution test
cleal 2pmi the seguits stoavat inyFIG. di3eit daimcbe $den thadt ewreRGn bbbglesed
for Exanple 16. Accordingly, if the enteric ‘

contRiiet ek rHirmzeBRHcd cofipdeitionExdmdifg 16 tRe Bréddeit invention is a
control | ed-rel ease pharmaceutical conposition

8§ ' i iipyention are filled into a
pd Sg‘?ﬁ%"?géﬁ]g{}émé@&g@t@ @BP?:@B“H ng capsule preparation
IS LRI t ] a
pedqre s ie Britdhbl el HitIBhd 1 o3t .
osition . for whigh.the dr di ssal yes,out from 25 .
contflgBaR|eisB P afimAb k! o mP oA 0RIng i i RIS hvention
after _adm nistration, and.then the d di ssol ves out
Regfdi e R TESUNER. COBRBRNOTSBINTE EUF I a4, Hasrngal amgint of the
43 EQ006 UPO4W KAN according to the present invention )
entefig pebamerdEudragit L1@0) andithgrupler-dinfnliblg nahementaigdseliblose) in
the concentration of rabeprazole sodiumin the blood
the refeaspecandrodingf ceatimgrivas beldrapnstanteaneig: ¢’ in FIG. 14 means that the
pharmaceutical conposition according to Exanple 16 to
Eudragitd A@i0e. ethigt cellulese prbportiesulas 8shiBExanmple Sl 2} ‘6: 1’ héearisethat the
results eval uated using the sane nethod as for FIGs.
Eudrbgitdndolethdastitidzecrepottiofrwad6oMande4 e mddrs thEPMR Eudragit
in FIG 16, it can be seen that for the enteric
L10PhethyRESIAGSPPropRikaPivhs @M FELathie )t O MoraBReE edfh of the
the Concentration of rabeprazole sodiumin the bl ood

reled: ﬁ)llﬂﬂaqué%étmﬂy éeigg{j é@,ﬂrg)ﬁ g)f %riéiﬂ’glratrafet Ased on the weight of

adm ni str n to a has becone
the BRBSREAINY Etho)  PSble e HE PRIt iRl
comé&.ﬂﬁg@’%ﬁ%ﬁ%&r?%%ubg%ﬁognlﬁ(?ﬁ?@qxﬂ gfic{cglac%ﬁﬁﬁ iE‘:x%lmple 16 described
later.
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

- controlied-release pharmaceutical composition according to the present invention.

On the other hand, the values on the vertical axis in FIG. 14 show the dissolution lag

- 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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present invention, the concentration of rabeprazole
sodiumin the blood reaches a -naxi mum approxi mately
6 hours after administration to a beagle. Fromthese
EOODBIRJ4VWHKAN is anticipated that if a capsule
preparation obtained by filling the enteric
pharmaceutjcal conposition of Exanple 16 and t
compgfitirns hayinge E%@%?G'QW‘?MGT’@M CorAbg EPGHBQ'T L100, ethyl
according to the present invention of Exanple 11 into
celldosg agd tigtbylcipatel with 8 piesciivedrqunitqtiel relationiship therebetween.
hydr oxypropyl nethyl cellulose as a base nmateri al
Thistsuggests thahby adjustihg dne dissQuutiondag $ijre insviianthei tehe aéwhich the
to a beagle, 20 then rabeprazole sodiumw | be
congeriaRioh i thé biooal reashés amaxmuex imavelcanbeestitfolicd.
approximately 9 hours after adm ni stration, and hence
there can be designed a pharmaceutical conposition
with a |l onger nedical benefit duration than in the

izstering the enteric pharmaceuti cal
Exp@%@gﬁl?ﬁﬂﬂ%}g 5t he controll ed-rel ease pharnaceuti cal

corf s e pradiedeliioabeBelf and the
contElf i e%%t?' PRArpE Bt aPerdigca the fyesent invention

according to the present invention having different 44
E00bRe Bp mnmcwmhqompq%on ph%zs,amﬁ%ﬂ@ Ifea PARBENAGeutical
preparatlon as appropriate, it beconmes possible to
compesien in Mdieh Haceated tahlelsdbasame as thesadesaribleddarraneple 11
after taking the capsule preparation and the duration
are uvs$ed, lan inbstneadiateaoating .cohpFisingeihyhceliulesel diydrdxagropy! cellulose
description of the preparation and so on of exanples

and amagresiirmatearatoisgyevidetiun theaswoatedtabidts oand sherohn enteric
limted by these exanples. Exanple 1 Uncoated tablets

coatilg ébrsidtild @iy of RYIMOXHIopY MRSyl I@bﬂdi@@é%hﬂ?élathols coated on.

i nternedi ate coating was coated on, and then a

r el $RE @nesHY ﬁt@éﬁﬂd&uﬁeatdd?gpd@ﬁon epes(&%gme Walevdued using

mannitol, 2.4 kg of crosp done and O

the @%ﬁ‘ic@@’c@ff cﬂQé’ %tufrflgtzég,li'g irsgo@ﬂgﬁ %#tch?ﬁgn 4 B%'bﬂeé‘ﬁh%g FIG. 15
shovg% gl'é% ?esgﬂta 03 ?Ign% Eﬂsgisﬁ.@lﬁﬁdgg tiﬂ'lesgl%a}/ne% 1t0|iJ %&SHH&@%.

It can be seen that the value of the dissolution lag time for a
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 single capsule, and the resulting 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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15 carried out. The granules thus produced were dried
for 20 hours at 50C, and then passed through a 1.5 mm -
screen, and then 0.3 kg of crospovi done and 0.18 kg of
Ecosediroawneay!l fumarate were added and mi xed in, and
tablet formation was carried out using a rotary
t abl et machi ne, thus obtaining tablets (uncoated
accardingtodhe paesentirvartionghemailgr. Next, 3 kg of the
tablets were put into a coating pan, and an 20
i nt EIGred iateegraphtshowvirsgpthe cloangds intibe tohtentratpn of rabeprazole
conposition was sprayed on, thus form ng an
sodiufi Brthe dicdEinctpatdase dfradatinRierinyg theferilerc piafeaceutical
tablet. The internediate coating solution was
com@b@lﬁ%h %c@bﬂilzgfh &5 EhMpie 38 %o @ tRiagid. NYNoahbitHeSRsaRE shown in
40 g of hydroxypropyl cellulose in 16.0 kg of

FIG.?{é‘QféollesuﬂQ véﬂp' ty iﬁg‘ﬂiﬁé BSHR Hﬂ%tr%@z?gtoﬁl FIGER9 &RldU4

earatelln 0 the Iso ionh " usl Ing a Po rgn. ][\Iext, a
1 . 25 - [ '
el S RO R 1§ 0B Bogh B or e

i ntermedi at e goati ng-.covered. tahl usi ng .a,pan .
ente G aRg A RL A SOMIRRH G ASHORING 10 TExariIB 4l dprgatiation of

control | ed-rel ease pharnmaceutical conposition
rabepsazele soARNG imtheoblopd fepsheson maxipymapprexinalely,3 hgurs after

tabl et. The pul sed rel ease-controlling coating was
adminisnaiibrolo a bpaghe,. apdhasdaceme approxigatelyzero 6 hours after

coati ng-covered tabl et an ethanol solution obtained by
admihisation.ng 120 g of Eudragit L100, 480 g of ethyl

cellul ose and 36 g of cetyl alcohol in 5 14.26 kg of

et h@ncthe ciher el 26 SHEWKINOFIGTEgN # Danbeséeat thiag foriheg

of talc and 54 g of titaniumdioxide and uniformy

conffbfREfelbdde ﬁér‘ﬁﬁhééﬁ@hb/édrﬁ?osi{ia'ﬁbf E_xéﬂngu@wabesrcﬁ@t@the
ng/ Tabl et % WW Rabeprazole Sodium5.0 8.9

oW, P8 G infay ORI Bifd e o

*maxﬁﬂgwgﬁﬁljoﬁﬁﬁé(tlelf &PBLA Srdt agdr#rin?stra%léhttStaall)eaagqe.o EnGhese facts,

it is anticipated that if a capsule preparation obtained by filling the enteric
pharmaceutical composition of Exémp[e 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 bléod 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 controiled-release

pharmaceutical compositions according to the present invention having different
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Internedi ate coating ng/ Tabl et %WV Ethyl cellul ose

1.06 28.6 Hydroxypropyl cellulose 1.8 48.6 Magnesi um

stearate 0.84 22.7 Subtotal 3.7 100.0 Pul sed
0008 URQMWEANr ol 1 i ng coating ng/ Tabl et % WAN Eudr agi t

L100 1.05 10.5 Ethyl cellulose 4.21 42.1 Talc 0.79

ni um dioxide 0.47 4.7, Cetyl alcqhol . Q.32 3.2 .
dlss%eﬁﬂ% Qﬁﬁ’@ﬁ &8@ °§P%|63°Ieﬁara§98t%§t%prﬁ?e"@elﬁg’eéomes possible
le 2 10 A 15 ng pul sed rel ease-contral

to SQJ@ﬁttnRﬂ dimg of ermmancemeny of Bipaedicad hengf aftaﬁawsag (ke ggpsule

a pan coating machine onto internediate
prepasationagnd theed wration toif he meslidal beeefihi ng 59. 7 ny

produced as in Exanple 1, thus obtaining a

control | ed-rel ease 46 E0O006 UPO4W KAN phar maceuti cal

conposition containing 5 ng of rabeprazole sodiumin a

74. Folitving #Ph letailefodd seripliof ek #RIpr e?b%l?t&m £85Il dékamples
coating ng/ Tabl et % WNV Eudragit L100 1.58 10.5

and Ebﬁﬁblscﬁb\lrvébéls ﬁ'}@p%eﬁ?m%enff@f'\ ts AotlfnitedPby Thdstedples.

di oxi de

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 hydroxypropyl
ce!luldse were added to and mixed with 1.0 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 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 tablets were put into a coating pan, and an
intermediate coating solution of the following composition was sprayed oﬁ, thus
forming an intermediate coating in an amount of 3.7 mg per tablet. The intermediate
coating solution was prepared by dissoiving 318 g of ethyl celiulose and 540 g of
hydroxypropyl cellulose in 16.0 kg of ethanol, and uniforml_y 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 tablet using a pan coating machine, thus obtaining
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Cetyl alcohol 0.47 3.2 Magnesiumstearate 4.74 31.6
Subtotal 15.0 100.0 5 Exanple 3 A 20 ng pul sed
rel ease-controlling coating of the follow ng
EQ00® PRIVUKOAN Was coated using a pan coati ng machi ne
onto internedi ate coating-covered tablets each
wei ghing 59.7 ng produced as in Exanple 1, thus
a cootroligdhrelgase pbamnadduidal edrapssitido cphtaining ungadirabeprazole
conmposition containing 5 ng of rabeprazole sodiumin a
sodiddh in an@0.7tragltablet.[ TEHE pulded Puleaed-coatroting toatihg alds fwmed by
coating ng/ Tablet %WV Eudragit L100 2.1 10.5 Ethyl

spra8ﬁig| oHte38e thtérnddiate cJaﬂlrtg; écv'%$e5 tdbletTan afHan® 9bRtibA dbtained by

.7 Cetyl al cohol Magnesi um st ear at e

sy P AL 190 048 SEP b8 S f oot
o g B ISR Ll A S By o 4
o AT A AP R A S L

osition containing 5 ng of rabeprazole sodiumin a
[Tab&,ﬁg ng 5 tablet. The pul sed rel ease-controlling

coating YasdtQl ElePY SPrayi Ngngntpidee % WIW
Rabeprazole Sodium 5.0 8.9
D-mannitol 33.6 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 % WW
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 % WIW
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 58.7 mg produced as in Example 1, thus obtaining a controlled-release
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i nternedi ate coati ng-covered tablet an ethano
sol ution obtained by dissolving 180 g of Eudragit
L100, 480 of ethyl cellulose and 36 g of cetyl

E00Q6 LEMAWIKANSOD g of et hanol, and adding 360 g of
magnesi um stearate, 90 g of talc and 54 g of titanium

i oxide -and .uni formy dispersi using a Pol ytr
pharhfadau bt SoufiPesitibh EPBRINIng BRG o 1-ikptBE Bt St VR A 47 Mo
% WW Eudragit L100 1.50 15 Ethyl cellul ose 4.00 40
tablefa; ¢ 0.75 7.5 Titani umdioxide 0.45 4.5 Cetyl

al cohol 0.30 3 Magnesium stearate 3.00 30 Subt ot al
[Tablep2lb 100.0 Exanple 5 15 A 15 ng pul sed

rel ease-controlling coating of the foll ow ng

conposition was coated using a pan coating machi ne
d(;i aLe coatitnoﬂ.-covered tabl ets each
2y “f f i

g a7 HY" E’gsarre ethqd as in

conposi t ﬁiﬁé 5 ﬁg o{ r brazélé éé
a 74.7 rithybtgledose20 [ Tabl e 5] 4&3E0006 UPO4W KA1
Pul sed rrdlease-controlling coatinggny/ Tabl et % WY
Eudr agi trilghit HidRad5  Ethy! ce'wgose 6.00 40 4ialc
1.13 7. 5Cet-§| ér%ghglm di oxi de 0. 68 &.4

3.2
Magnesium stearate 4.74 31.6
Subtotal 15.0 100.0

Example 3
A 20 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
10 pharmaceutical composition containing 5 mg of rabeprazo'ie sodium ina 79.7 mg
tabiet.

[Table 3]

-Pulsed release-controlling

coating mg/Tablet % WW
Eudragit L100 2.1 10.5
Ethyl cellulose 8.42 42.1

- Tale 1.58 7.9
Titanium dioxide 0.94 4.7
Cetyl aicohol 0.64 3.2
Magnesium stearate 6.32 31.6
Subtotal 200 100.0

15 Example 4
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Cetyl alcohol 0.45 3 Magnesium stearate 4.50 30
Subtotal 15.0 100.0 Exanple 6 A 20.5 ng pul sed
rel ease-controlling coating of the follow ng
E0OO® POVVIKEN Was 5 coated using a pan coating nmachine
onto internedi ate coating-covered tablets each
wei ghing 59.7 ng using the sane nethod as in Exanple
4, ARQsng pulsied neteasecenntraliingechatisigeefdbe follawing sorpssition was
conposition containing 5 ng of rabeprazole sodiumin
coated uSthg2a pentcaiating machiin enfy interthadidtearbating-covered tablets each
rel ease-controlling coating ng/ Tabl et % WAN Eudragit

18thi@ otainihgy £ cdntrdiied-fel
weig_l?lir%%i@zﬁ}]ﬁ })zg?lg%é%b%ge?gh@gt Stlhaal COHSF@O gzns © ease

%ﬁb&l@%ﬁ%lﬁéﬁ c@nﬁ}nﬁ@ 5 rﬁﬁ%?&@épr&%l@ sHHrf in a2 69.7 mg

coated ta of “the fol 'owi ng
tabk?%a"pos' tion were produced, an intermediate coating
s coated on, and then a rel ease-controlling coating

te 0006 PO4W N 5.
v he B Bl ?ﬂﬂ% ARG S By sy onto the
interg{egfloxyc%a%%wy%%% Se We{lpra Fg&daérgpgpaé@éaaﬁ5|drsso ving 180 g
having 0.11 of sodi um hydroxide dissolved there
of Eu@@gggd@@,, 4§ﬁ(g of ethyl cellulose and 36 g of cetyl alcohol in 1500 g of
ethanol, and adding 360 g of magnesium stearate, 90 g of talc and 54 g of titanium

dioxide and uniformiy dispersing using a Polytron.

[Table 4]
Pulsed release-controlling
coating mg/Tablet % WW
Eudragit L100 1.50 15
Ethyl cellulose 4.00 40
Talc 0.75 7.5
Titanium dioxide 0.45 4.5
Cetyl alcohol 0.30 3
Magnesium stearate 3.00 30
Subtotal 10.0 100.0
Example 5

A 15 mg pulsed release-controlling coating of the foliowing 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 tabiet. |

[Table 5]
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H i,
w, !
skl

10

15

granul ation was carried out. The granul es thus
produced were dried using a tray 5 dryer, and then
Bassed through a 1.5 mm screen, and then 0.33 kg of
d4ohN  and 0.198 kg of sodluntstearyl fumarat e
were added and mixed in, and tablet formation was
carried out using-a tablet machi ne, thus obtai ning
tablets (uncoated tablets) each weighing 56 ng.and

cont ai ni \mgsd ryglegge_eaqum zol e sodium Next, 3 kg of

the tabl gl gnuere pu |nto co,fi»1 M &an and a%WNV
i nter medy ]

composi t X srayed on, thus f"0r m ng an
i nt er medr ¥hg in an amoufPOof 3.7 nmg perdd
tabl et. T@le intermediate coatingld8l ution was priefpar ed
by di sshitanimg diSdidg of et hyl ced)lglgl ose and 324 g5 of

EQ0

hydr oxprQg/lalc%ﬁbl ulose in 9.58 k et hanol , gnd
uni form S| 1 g of m SI um st earat nto
the sol ut'f hg@g@] gBajt%ol ytron. %k% a 10 ny ptﬁds

rel ease-.aonLLoJ_LLng_mat_l_ng_oj_Lh_e_t_oJ_I_mM ng 15

conposi tSaptotes coat ed onto eachl®®. 7 ng i nt er riddi.Git e

coati ng-covered tablet using a pan coating nmachine, -

t hus obtaining a controll ed-rel ease pharnmaceuti cal

conposition containing 10 ng of rabeprazole sodiumin
Examg %87 my tablet. The pulsed release-controlling

coating was fornmed by spraying onto the internediate

codt 2R ERylsed relppse-cantrelling weating lof thefellowing eempbyition was

d| ssolving 134 g of Eudragit 20 L100, 536 g of ethyl
coated|usinga panmpatiog gnathine opto mt@rol’reﬂlatemcmmgacdv@reﬂ tablets each

et hanol, and adding 268 g of magnesi um stearate, 101
weighing 5041 rmgarsihg thegsarhe méthod s idi Exancisie a) dhusiobtatring v

di spersing using a Polytron. [Table 7] Uncoated tabl et

- contraiedaieledsep hMriiadBatieslr Ssifsl b@ﬁt’aﬂr@n%s Tig 9f rabe razole

D-mannitol 23.6 42.1 50 EO0006 UPO4W Cr ospovi one

- sodid®. iR a328d.2 ragdamet.hydroxide 0.5 0.9 Hydroxypropyl

cellulose 1.5 2.7 Sodiumstearyl fumarate 0.9 1.6
[Table 6]

Pulsed release-controlling

coating mg/Tablet % WW
Eudragit L100 3.08 15
Ethyl cellulose 8.20 ' 40
Talc 1.54 7.5
Titanium dioxide 0.92 4.5
Cetyi 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 coating was

coated on.
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Subtotal 56.0 100.0 Internedi ate coating ng/ Tabl et %
WW Ethyl cellulose 1.06 28.6 Hydroxypropyl
cellulose 1.8 48.6 Magnesium stearate 0.84 22.7

E0OGH BROUAV/KAN 100.0 Pul sed rel ease-control | ing coating
m ! Tablet %9WW Eudragit L100 0.94 11.8 Et hyI

cel e 3.76 47. lc 0.71 8 Ti t i de
o- 19258 nigniit 2 pekacot Hdapdyid %ﬁ%@ﬁ&?ﬁm ebfdxypropyl
88 23.5 Subtotal 8.0 100.0 Exa )
ce"umﬁes\@arer afdags o g mixed with 2840 ﬂg%prﬁﬁelqsgdlww figh kg of
conmposition was coated using a pan coating machine
ethaoat leaving 8riieky af sodivahysyoxidedtfisspivathihersinavahadded, and
wei ghing 59.7 ng using the sane nethod as in Exanple
grandlativhuga®bamieding. aThegramlilesdhuse periee wWererlriedt usiag a tray
conposition containing 10 ng of rabeprazole sodiumin

dryef #hd theiaisabd dhroubgh 3P BUhhPScreent afd e 8.380g éherospovidone

control | ed-rel ease pharmaceuti cal conposition

and 8019% I@D%é&uHﬁeﬂﬁ‘ﬂ Afdafkfte Weté ‘Hddbti%dtrﬁ%d(iﬂz)?nd tablet

descr earlier "are showmn in FIG
oA S84 B3 L Y B A o
table-[g éac% \%lgﬁing 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 forming an intermediate coating in an
amount of 3.7 mg per tablet. The intermediate 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 machine, thus obtaining a controlled-release pharmaceutical
composition containing 10 mg of rabeprazole s_odium ina 69.7 mg tablet. The
pulsed release-controlling coating was formed by spraying onto the intermediate
coating-covered tablet an ethanol solution obtainéd by dissolving 134 g of Eudragit

L100, 536 g of ethyl 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 10.0 179

D-manntitol 236 ' 42.1

50




51 EO006 UPO4W KAN Titani um di oxide 0.39 4.8 Cetyl

al cohol 0.13 1.6 Magnesium stearate 2.57 32.1

Subtotal 8.0 100.0 Exanple 9 Uncoated tablets of the
E0006 IUROAWACAN nposi ti on were produced, an internediate

coating was coated on, and then a rel ease-control [ ng

coat i ng @ﬁﬁ 0§1d6 gted on. 3.0 kgyoh mannitol,

of magn Q%S 0.6 kg of hyf%xypropyl ce? Iose
and O. 92 §'ﬁiﬁst|tut ed hy xypropyl cel I'uf ose
wer e ad rP?SVBﬁQ@y eflldesari th 1. 3-%g of rabepraZofe

sodi um Sodium gteapt fumatateas add@d} and granul d.6on

was car rggistotit . The granul es thggoproduced wergygdyi ed
using a tray 10 dryer, and then passed through a 1.5

md?g)r(;emt‘eﬂ{é : t,egc&aﬁ@gs kg of I%}fgbstltut edﬂi:fyw
st ear at Eégﬁg( oS and ni xed ihkO%and tablet 28.6

f or mat i driydmaxyprapy! esllubege usi ng 4.8 abl et nachi nd8.6t hus
obt ai ni Ngagnddiatrssteatitgoat ed t abhghs) each wei ghprg 56

ng and Coiidtd)l Ng o Mg of Tabeprazple sodium 7454
I nt ermedi ate coati ng- covered tabl’'éts were then

produced,gas t hus 15 obtaining a

pharrracelaq %CLI r?\ne?gﬁ r\'iUéq" el per ablet of 59. 7 .mp, A

6r’rgpu|0 on a i Inﬁ of fhé

fol I owi igt¥8ahadP0i on was then cQ)ﬁfied on using &l.8pan

coat i ng fthyleelislosenus obt ai ni ng &76ontrol | ed-r ef@dse

phar maceéxsi¢ cal conposition cont@iypi ng 5 ng of 8.8

rabepra aﬁuﬁﬁ@:&ﬂ?]én a 65.7 ng 4ablet. Dissoluty

t est s¢1 t&lsalg E e controll ed- 6 ease phar mac%ugl cal

conposnt %CCOI‘dI ng to the thod of diss tion
Ctest (1)MagResHMHeRE® er are sh8&n in FIG 4.235

[ Tabl e 9] Uncoat ed tabl et ng/ Tablet % WW Rabeprazol e

Sodi um HBbtBtd 52 8.0 100.0

Example 8

An 8 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 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 controlied-release

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

earlier are shown in FIG. 4.

[Tabie 8]

Puised 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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E0O006 UPO4WLKAN D-mannitol 15.0 26.8 Magnesi um oxi de
25.0 44.6 Low substituted hydroxypropyl cellulose 7.4
13.2 Hydroxypropyl cellulose 3.0 5.4 Magnesi um
EQ0S6IPGAW/IOAR 1.1 Subtotal 56.0 100.0 Internediate
coating ng/ Tablet % WM Ethyl cellulose 1.06 28.6
Hydr oxy C ose 1.8 48.6 gnesi um ste te
0. 84 22?295*%{'%&?&'%3 7 100.0 ﬁ%ﬁ 4.8
rel ease- coati ng ng/ Pt % WAN Eudlféglt
L100 0. AMlagpesiumesigarateel | ul ose 3.509 51.5 Tal ¢38.159
9.9 Titaniumdioxide 036 5.9 Cetyl alcohol 0.59 9.9
Magnesi ugysfogar ate 0.59 9.9 Subtggal 6.0 100. 01990
Exanple 10 A 15 ng pul sed rel ease-controlling coating
of the follow ng conposition was coated using a pan
coati ng machi ne onto internedi ate coating-covered
Examypite 8t s each 5 weighing 59.7 ng produced as in
Exanpl e 1, thus obtaining a controll ed-rel ease

|OhaUﬁE@@t&HItaﬂat@omumwmgmﬁmsmlcﬂw@r réduced, an
rabeprazole sodiumin a 74.7 ng tablet. ssol ution

intefn@diatetsadting WaS cbBRdH) tdnal thed o IRIGRAECHASINRS 8¥4tifPlvas

conmposi tion according to the method of dissolution
coateBdn (1) described earlier are shown in FIG 4. 1o
tF?kﬂe 10]

3.0 kg of mannitol, 5.0 kg of magnesium oxide, 0.6 kg of hydroxypropy!

~ cellulose and 0.9 kg of low-substituted hydroxypropyl 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 tablets
(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 with 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 controlied-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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10

Pul sed rel ease-control ling coating ng/ Tabl et % W
Eudragit L100 1.67 11.1 Ethyl cellulose 6.97 46.5 53
E0006 UPO4W KAN Ti tani um di oxide 0.76 5.1 Cetyl

E00a6 (HOAWIKAN 3.0 Magnesium stearate 5.15 34.3

- Subtotal 15 100.0 Exanple 11 Uncoated tablets of the
f[?'rnéP{Hlf&g conposi tion were produycgd, an intepgrdiate

@ﬁgat ed on, and the OreI ease- cont%gél i ng
ﬁ ted on. 4.92Kg of mannitol 3 kg
Wﬁeﬂlone FRXVYRERIM to and mixed with 2 Jkg

&ﬁ'ﬂ'&’ﬁ@prazol e sodium 4 kg of éthanol having B2 k
dﬂych"oxiypmpwmlhdosdae di ssol ved 8Herein was addédt and

dAlimoftesdecarri ed out. Thg granul es thusl 1

ri Usi yer, 960
passed through a 1 nm screen, and 10 then 0.3kKg o

crospovi done and 0.18 kg of sodi um st earyl fumar ate

Nd i xed in, andngdablet formmt i oA
d&thyli eallubaste usi ng a tabl et nachi.G8, thus prepa28.6g

tHRIrekyproppcesiiubséet abl et s) eachjwei ghing 52. 5 gg6and
QR4 Qri@ of rabeprazolsgodl um Next, o4 he

WAL, a [ U U C U
appar at us,

and an |nter e'di at e coati ngl'
solutlon obt ai ned by di ssolving 15 651 g of
hydseskiglgasgydontrellingitegtiogi n 12amgdabietof et handk WAY
WFudragitlLy 00i spersing 219 g of @®alci um stearat#2:nto
IHAyP&iMldsen was sprayed on, thiiggformng an g5y 5
rmedlate coating in an anmgll Eﬁeof 29ngp%r
%%net C@?}g hence preparing intg di ate
c d%ed tabl ets each we@%l ng 55.4 ngy 2l
cféaetvbalnohgl 10 ng of rabeprazol €.580di um Moreo¥e?,

ddagnediafystearatet hanol sol uti orp.gbt ai ned by di 50! Vi ng
1980 g of

| Subtotal 6.0 100.0

Example 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

pharmaceutical composition containing 5 mg of rabeprazole sodium in a 74.7 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 10]

Pulsed release-controlling

coating mg/Tablet % WW
Eudragit L100 1.67 _ 11.1

Ethyl cellulose 6.97 46.5
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20 Eudragit L100, 495'g of ethyl cellulose and 446 g
of triethyl citrate in 55 kg of ethanol, and adding

f | cium stearate, 372 g of talc and 223 g of
Eooejéi‘a:r#ﬂ&{%@xi de and unifornly dispersing was
prepared, and was sprayed onto the internediate
coat i ng- Titarduradlicxibéet s f 1 owi ng Os76t he fl ui di zeds ped,

thus foroef@arBh8l M pul sed 54 E§QG6 UPO4W KAN
rel ease- M%B ﬁuﬂ &ga%{gtl ng, and H%nce produci ng4%

controlle ease pnar maceut i Ca Con'pOSI tion
cont ai ning-10 ng of rabeprazole sodiumin a 63.4 ny

t abl et. $Eﬂat@t% 11] Uncoated tabl et5 mg/ Tabl et %MD

Rabeprazol e Sodi um 10.0 19.0 D-mannitol 24.6 46.9

Sodi um hydroxide 0.5 1.0 Crospovidone 16.5 31.4

Sof” stearyl fumarate 0.9 1.7 Subtotal 52.5 100.0
Exa eeﬂnnsdi ate coati ng ng/ Tabl et %AWV  Hydr oxypr opyl

cel lul ose 2.17 Cal cium stearate 0.73 25.2

subyBeeated téb'@tﬁoofdhe felfovdng comnpsitigowerepiadugedoati ng

ng/ Tabl et % WNV Eudragit L100 3.17 39.6 Ethyl .
intergigdiatenatiog masoceated ging aod 3ber axelerseeasaninalliigosdating was

0.36 4.5 Triethyl citrate 0.71 8.9 Calciumstearate

5 coated3®.29.7 Subtotal 8.0 100.0 5

3 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
10  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 tablets were made to flow in a fluidized
bed coating apparatus, and an intermediate coating solution obtained by dissolving
._ 115 651 g of hydroxypropyl cellulose 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 prepéﬁng intermediate
coating-covered tablets each weighing 55.4 mg and containing 10 mg of rabeprazole
sodium. Moreover, separately, an ethanol solution obtained by dissolving 1980 g of
20  Eudragit L100, 495 g of ethyl cellulose and 446 ¢ 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 flowing in the fluidized bed, thus forming an 8 mg pulsed
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Exanpl e 12 Uncoated tablets of the follow ng
conposition were produced, an internediate coating
was coated on, and then a rel ease-controlling coating
E0Q0GSIPIYEGNon. 10 4.92 kg of mannitol and 3 kg of
crospovi done were added to and mxed with 2 kg of
rabeprazol e sodium 4 kg of ethanol havin 0
releassdcantraliing ecating, a@ds‘moed@rodu@ﬂg|armvégallsgor@!¢awarmaceutlcal
granul ation was carried out. The granul es thus
compositios edntaiieg dOirad of salbeprazolessodiimen a Ghd ng éablet.
passed through a 1 mmscreen, and then 0.3 kg of
[Tabky pgpovi done -and 0. 18 kg of sodium stearyl fumarate
wer e added and 55 EO006 UPO4W KAN mi xed in, and tablet
formation was carried out using a tablet machi ne, thus
preparing tablets (uncoated tablets) each wei ghing
SMcpater taldetcont ai ni ng 10 ng ro@/Tabkhepr azol e % NMM

I‘R@ﬁe rgf@elsm@hed tablets wereggmde to flow i19.0
bed coati ng apparattﬁsand an |nte gedi ate

a soI ut| on obt ai ned by di g%ko ving 5 65 q(gf
%ﬁ‘ €cellulose in 12.5 g of ethanol “a
, ﬁb@‘ﬂd?ﬂf@h spersing 219 g of ¥aPci um stearat@l-Anto
tSoxligml siearyhfunaaraspr ayed on, thd® forning an 1. 7
ig\pEedi ate coating in an an@ms of 2.9 ng pen.o
tablet, and hence preparing internediate
O\éer{adtabl etachh% g 55 4 ng,/zwﬂN

MPEYR!P yl calulgssanol soI uti org- E)t ai ned by di 6481 vi ng
L2ACiug seat@teEudragit L1000, 279.@3of et hyl cel 2&82ose
Bebtded g of triethyl citrate i g5 kg of et haool.Q
and adding 1485 g of cal cium stearate, 372 g of talc

ﬂ%ﬂlé{nl for My(y VAW

iR L180e  coat | ng- covered t3bf et s rovm ng U
fithyleellelpsged, thus formi ng an 878y pul sed 9.9
riease-control ling coating, an@5fence produci rigda
cn{gnl',_thd%;qd(@l ease pharnmaceuti cgBglSd conpositions

ﬁ?lr&t 10 ng of rabeprazol g;89diumin a 63 ng
51 &ﬂz bl e 12] Uncoat ed t%%gt ng/ Tabl et %
odi um 10.0 19.0

Subtotal 8.0 100.0

Example 12

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

4,92 kg of mannitol and 3 kg of crqspovidone were added to and mixed with 2
kg of rébeprazole sodium, 4 kg of ethanol having 0.1 kg of sodium hydroxide
dissolved therein wés added, and granulation was carried out. The granules thus
produced were dried using é 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
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D-mannitol 24.6 46.9 Sodi um hydroxide 0.5 1.0
Crospovidone 16.5 31.4 Sodiumstearyl fumarate 0.9
1.7 Subtotal 52.5 100.0 Internedi ate coating
EQQ08UPaRVKAM W W Hydroxypropyl cellul ose 2.17 74.8
Cal ciumstearate 0.73 25.2 Subtotal 2.9 100.0 Pul sed
rel ease-controlling coating ng/ Tablet % WW Eudragit
mixed 100argl Bbletfounativmyascariied eukusing 2 tgblet HWSI’E@)%)GBUS preparing
UPO4W KAN Talc 0.59 7.4 Titanium dioxide 0.36 4.5
tablets (LricoptedciabiaispedctvweRjhing 82a150ng ransk eentaining 1@ gng of 7
Subtotal 8.0 100.0 Exanple 13 6, 10 or 14 ng pul sed
rabeprizekssodiant. r Neéxtntheagradoatars tatiets vesré shadeiaow in a fluidized
conposition were coated using a pan coating machi ne

bed 854tfhd %ﬁrﬂﬁ%‘ ahf dn Rtahriddiate @valieg sbRlioptshigined by dissolvmg
wel ghi ng 55.4 ny u3|ng the sane nethod as in Exanple

5 651 éjo'f h&&@@#&ﬁégg ﬂ‘[ i9lsh 619étﬁ§§@| émﬁﬁﬁi?&ﬁ% 'd‘i“s%ersmg 219

arnin rabeprazol e

aorFf AniveT ﬁ?gséé%@ﬂ ﬁa%%v&iﬁds%ﬂgpga.f migg g giemediate

coatlng 1X ancaerlnwkt ofe2.5 mg per tabiet, 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

10  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 flowing in the fluidized bed, thus forming an 8 mg pulsed
release-controlling coating, and hence producing a controlled-release pharmaceutical

15 composition containing 10 mg of rabeprazole sodium in a 63.4 mg tablet.
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[Table 12]

i

! Uncoated tablet mg/Tablet % WIW
Rabeprazole Sodium 10.0 19.0
D-mannitol 24.6 46.9
Sodium hydroxide 0.5 1.0
Crospovidone 16.5 31.4
Sodium stearyl fumarate 0.9 1.7
Subtotal 52.5 100.0
Intermediate coating mg/Tabiet % WW
Hydroxypropyl cellulose 2.17 74.8
Calcium stearate 0.73 25.2
Subtotal 2.9 100.0
Pulsed release-controlling coating mg/Tablet % WW
Eudragit L.100 3.52 44.0
Ethyi cellulose 0.44 5.5
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Talc 7.4 Titaniumdioxide 4.5 Triethyl citrate 8.9
Cal ciumstearate 29.7 Subtotal 100.0 10 Exanple 14
6, 10 or 14 ny pul sed rel ease-control ling coatings of
E000BNePOMN/RANIG  conposition were coated using a pan
coating machi ne onto internedi ate coating-covered

Téﬂgl ets each weighing 55.4 ng u i5 g the sane ma}ﬁod as
T~ 15 Exanpl e 11, thus obtai ni ng‘ ontrol | ed-rel ggse
Phaniwicdoxideal conpositions each36cont ai ni ng 10‘f%g of
Tridthpl citratee sodi um in a tabl et.0[7tabl e 14] 57 18.9,
CARA MM 4 AN Pul sed rel ease-g@atrol | i ng coaoriyg %

WM Eudragit L100 42.5 Ethyl cellulose 7.0 Talc 7.4

o A

Tit-anitim-g-ox-de—4—5—Eetyt—at-cohgt—8-—9—cat i
skt e 207 Subtotal 100.0 Exdmple 15 F.  B09g of

14 ng pul sed rel ease-controlling coatings of the
following 5 conposition were coated using a pan

£0atdgng machine onto internediate coating-covered
Exan{f@gl ets each wei ghing 55.4 ng using the sane nethod as

'n 6, 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 13]

Pulsed release-controlling coating % W/W
Eudragit L100 42.5
Ethyl cellulose 7.0
Talc 7.4
Titanium dioxide 4.5
Triethy! citrate 8.9
Calcium stearate 29.7
Subtotal 106.0

Exampie 14

6, 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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Exanpl e 11, thus obtaining controll ed-rel ease
phar maceuti cal conpositions each containing 10 ng of
T e sodiumin a tablet. [Table 15] 10 Pul sed
EOOé@B?&&WQNm ling coating % WW Eudragit L100 42.5
Et hyl cellulose 7.0 Talc 7.4 Titaniumdioxide 4.5

G ycerol fatty acid ester 8.9 Calciumstearate 29.7
Subtotal 100.0 Exanple 16 Uncoated tablets of the

Polded \rbiagses asmetingiceatinger € producgdyaan i nternedi ate

BT coated oOn, and then an teric ctoati ng was
é@g"'ww 5.192 kg of mannitol ‘,ﬁ .96 kg of

t.ed, on.
g?@!ép?&\')}'@’éﬁe and 0. 33 kg of hydrox37 opyl cellul ose
velce added to and nixed with 2.2 k§.4f rabeprazole
Jitenium dibxddecg of 58 E0006 UP04W KAfN;5 et hanol havi ng
@Gekl Hi6oi] sodi um hydroxi de. di ssol yeg therein was

gm &ggratgranul ation was carri e?e t. The granul es
thus produced were dried using a t % dryer, and then
passed through a 1.5 mmscreen__and then 0 33 kg of
Subtgtal/i done and 0. 198 kg of sodil@.@tearyl fumarate
were added and mixed in, and tablet 5 formati on was
carried out using a tablet machi ne, thus preparing
taplets (uncoated tablets) each weighing 56 ng and

Exarea%t‘g ning 10 ng of rabeprazole sodium Next, the

uncoated tablets were nade to flowin a fluidized,_ bed
codbi Wb BrhPUsed splgaga-controlingeenatings ebthe fajowing

- sol ution obtained by dissolving 191 g of ethyl
5  compesition wese gaatesbusing agramgerting machine et linteosediate
9.58 kg of ethanol and uniformy dispersing 151 g of
coatipg-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 15]
10
Pulsed release-controlling coating % WIW
Eudragit £ 100 42.5
Ethyl cellulose 7.0
-1. Talc 7.4
Titanium dioxide 4.5
Glycerol fatty acid ester 8.9
Calcium stearate 29.7
Subtotal 100.0
Example 16
Uncoated tablets of the following composition were produced, an
inter_mediate 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 hydroxypropyl

cellulose were added to and mixed with 2.2 kg of rabeprazole sodium, 4.4 kg of
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20

1o magnesi um stearate into the solution was sprayed
on, thus formng an internediate coating in an anount

7 r tabl et, and hence preparing internedi ate
EOO@%%%&Mred tabl ets each weighing 59.7 ng and
contai ning 10 ng of rabeprazole sodium Moreover,
crafSPRAAEL ) RRoLA AR PR PRl 680LE
aranfigH oA T Rs *TC Sr oo dhvm HistigRE werd dideing a tray
[ bt ai ned. b iformy dispersing 163 g of
dryef, 5 then Rgssed Juptgha 1 §imbypeieehnandihas 083k of fospovidone
dioxide in 5.2 kg of an 80% et hanol sol ution, and the

and @98 kolsngtiumgteanyl fursaraie were gdded @andmixedtie, and tablet
i nternmedi ate coating-covered tablets flowing in the

formation wasezarbied out using ragtaibetanachine, thiue prépanngtpblets §uBcoated
ng enteric coating, and hence producing an 20 enteric

tabletdleeanhoweighival 56 avgpasd containing 1@ mgrd rabeprazole sodium. Next,
rabeprazole sodiumin a 67.2 ng tablet. [Table 16]

the UrteatsceRbledd Welre Middetd Row th WiYdiRad erd3eakiRg 5?95%3, and an
10.0 17.9 D mannitol 23.6 42.1 Crospovidone .0

interﬁlw%giate %%Qﬁl?)@}sﬁbﬁﬂ'ibﬁﬁﬁi‘&ih@? %ﬁ%ol@@g%?ﬁ opggﬁty\fséfﬁh'ose and 324

r oXypro cel ose ste

aor YRR e G458 Bl gl i 101 o
mag g YBERRY B bk MoRnds $Bbe T R A 30 Brmectate
coatiﬁglir-{ %?1' aerhogﬂtve\)%.'? mg per tablet, and hence preparing intermediate
coating-covered tablets each weighing 59.7 mg and containing 10 mg of rabeprazole
sodium. Moreover, 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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Hydr oxypropyl nethyl cellul ose phthalate 6.64 80.0

‘A ycerol fatty acid ester 0.66 8.0 Z:il Talc 0.63 7.5

Titani um dioxide 0.33 4.0 Yellowiron oxide 0.04 0.5
ECOGELYPEEW/KAN 100.0 To show the remarkabl e effects of

the controlled-rel ease pharmaceutical conpositions

~accordi dr@x d}gpgt}g@ngw@éanpl es, 1gpntrols will moy be
descri b A5 rrg CBQ:}l ng of the 1.6

fol |l owi A 0 = i e
A0t o

d using a parP@Bat | ng nachi
i nternmedi ate coating-covered tablets each wei ghing
59. 7 ny Ipeoniedizde asatimg Exanpl eng/Tabkeis obt ai ni %g/NAN

phar nacea:hy[cc'guum@posml on contaj pgng 5 ng of 98¢

0.23 4. Subteigy| al cohol 0.40 8 Bdbtotal 5.0 10000 60
E0O006 UPO4W KAN Control 2 A 10 ng coating of the

fol |l ow r&tgmggmﬁg on (not conhg/Tabkg Magnesi WRWMW

rabepr azq 7 my qtablet. 10 [Taphhe 17]
Coat i ng aﬁégﬁbpwmﬂ)%udr agit 1gOO 2.00 40 T%
cel | ul odAFGFHIN S J

st ear at% [€d U§ erﬂg]g pzémé colatltng miﬁhl ne %nto
i nterne bﬂul %fé]gf covere gf ets eac vvegég i ng
59.7 Cﬂycerof;l%ty Pacid esF)f' ]U 6 hus obt ai ni n% 8
Talc 0.63
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 above examples, controls will now be described.
Control 1

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 produced as in Example 1, thus obtaining a

pharmaceutical composition containing 6 mg of rabeprazole sodium in a 64.7 mg

tablet.
[Table 17]
- Coating mg/Tablet % WW
Eudragit L100 2.00 40
Ethyl cellulose 2.00 40
Talc ' 0.38 7.5
Titanium dioxide 0.23 4.5
. Cetyl alcohol 0.40 8
- Subtotal 5.0 100.0
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phar maceuti cal conposition containing 5 ng of
rabeprazole sodiumin a 69.7 ng tablet. [Table 18]
' ablet %W\ Eudragit L100 4.0 40 Ethyl

E00E BN LG Tal e 0. 76 72 1i tani um di oxi e . 46

4.5 Cetyl alcohol 0.8 8 Subtotal 10.0 100.0 10

Control 3 A5 ng coating of the foll owi ng conposition

(not contai ning magnesi um stearate) was coated using
Con@ I?n coating machine onto internediate

Vet i ng-covered tablets each weighing 59.7 ng

pro ed as i.n Exanp 1, thus obtaining a 15, )

pha‘f| ﬁéé@gjppaﬁmg %ﬁ%@ﬁ@r\m GRNPasIHEM gnes Gaptaiping magnesium

rabeprazole sodiumin a 64.7 ng tablet. [Table 19]
stearade) Wag crgierhsiag aopampoatinggnaghinelardo itenmediatel coating-covered

Et hyl cellulose 3.08 61.5 Talc 0.58 11.5 Titanium
tabled$ eachiweigiitg 6997 mgeproiduabd asdh BExadpld .16 thigloliatheg a

UPO4W KAN Subtotal 5.0 100.0 Control 4 A 15 ny
pharmzeuticaldontesifiont tontaligng 6mg of ralseprapele stiraiinagn.7 mg

magnesi um

tablet.

[Table 18]
Coating mg/Tablet % WW
Eudragit L100 : 4.0 40
Ethyl cellulose 4.0 40
Talc 0.76 7.5
Titanium dioxide 0.46 4.6
Cetyl alcohol 0.8 8
Subtotal 10.0 100.0

Control 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 §9.7 mg produced as in Example 1, thus obtaining a
pharmaceutical composition containing 5 mg of rabeprazole sodium in a 64.7 mg
tablet. |

[Table 19]

Coating mg/Tablet % WW
Eudragit L100 0.77 154
Ethyl cellulose 3.08 61.5
Tale _ 0.58 _ 115
Titanium dioxide 0.35 6.9
Cetyl alcohol 0.23 4.6
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stearate) was coated using a pan coating machi ne onto
i nternmedi ate coating-covered 5 tablets each wei ghing
59.7 ng produced as in Exanple 1, thus obtaining a
E00po BiPDebétAN al conposition containing 5 ng of
rabeprazole sodiumin a 74.7 ng tablet. [Table 20]
Coating ng/ Tablet %9 WW Eudragit L100 6.0 42.1 Ethyl
cellulo . . . i - eh-ec '
0.675 4. yl alcohol 1.20 3.3 subtotal 15.
10 Control 5 A 20 ng coating of the follow ng
conposition (not containing nagnesi um stearate) was
Conff§df €d using a pan coating machine onto internediate
coat| ng-covered tablets each weighing 59.7 ny

P nate Epatife BEfEReRofg SifedRiiph &%iiditing magnesium
Sfeaegéf FhS Rafedining @oéa% %é%sgm%hmteﬁq%g ‘itelmadiate Spkting-covered

cellulose 8.0 42.1 Talc 1.5 7.9 62 E0006 UPO4W KAN
tablets eaeh weighing 59/ mggpr@duce(t@ﬁyn Exagepie|1, thus ebtaining a
Subtotal 20.0 100.0
pharmaceutical composition containing 5 mg of rabeprazole sodium in a 74.7 mg

100. 0

tablet.

[Table 20]
Coating mg/Tablet % WIW
Eudragit L 100 6.0 42.1
Ethyl cellulose 6.0 42.1
Talc 1.125 7.9
Titanium dioxide 0.675 4.7
Cetyl alcohol 1.20 3.2
Subtotal 15.0 100.0

Control 5

A 20 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 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 8.0 421
Ethyl cellulose 8.0 42.1
Talc 1.5 7.9
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Control 6 A 25 ng coating of the follow ng conposition
(not contai ning magnesi um stearate) was coated using
a pan coating nmachine onto internediate
E0000 AIRQ4YVAGANred 5 tablets each wei ghing 59.7 ng
produced as in Exanple 1, thus obtaining a
phar mac sition conta ng 5 ng of
rabepraeH loéﬁ&m@n an 84.7 rrgb abl et . [Tabl %éZ]
Coati ng lrﬁBP %WW Eudragll1 100 10.0
Et hyl c
di oxi de Sutidfal4. 7 Cetyl al cohol2®00 3. 2 SubtdIGﬂO
25.0 100.0 10 Control 7 A 30 ng coating of the
foll ow ng conmposition (not containing magnesi um
earate) was coated using a pan coating machi ne onto
Con]‘-fﬁkér medi at e coating-covered tablets each weighing
59.7 ng produced as in Exanple 1, thus obtaining a 15
phaf 28dugtcoating obtheobollowing cempasitiongnet eantaining magnesium
- rabeprazole sodiumin an 89.7 ng tablet. [Table 23]
steatzie) wag cogiethbsing pal Yoatingmaghinel At in2rdedtd cofBng-covered
E0O006 UPO4W KAN Et hyl cellulose 12.0 42.1 Talc 2.25

tablets @achivieighing 58. Dxiglerobuded 4asin Example 1, thus obtaining a

pharmaceutical composition containing 5 mg of rabeprazole sodium in an 84.7 mg

tablet.

[Table 22]
Coating mg/Tablet % WIW
Eudragit L100 10.0 42.1
Ethy! cellulose 10.0 _ 42.1
Talc 1.875 7.9
Titanium dioxide 1.125 4.7
Cetyl alcohol 2.0 3.2
Subtotal 25.0 160.0

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 produced as in Example 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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Cetyl alcohol 2.4 3.2 Subtotal 30.0 100.0 Industria
Applicability According to the present invention, in
the case of a controlled-rel ease pharmaceutica
E0006 MIRAWIRAN particul arly a pul sed-rel ease
pharmaceutical 5 conposition, containing an
aci d- unsigil gelRllysd ol ogi cal |y acigye substance, 4871 6
pharnaceﬂhgcal conposi tion having Little variathpg in
dissolut.?n.lag.tLHe and percen'g e of dissolutign
over ti nt',arﬁwa ‘-HPE' €reliability bf2dissolution 47
char act eCet aloohotan be real i zed2.4€urthernore, 8.2
capsul e preparation obtained by filling an enteric
phar macegfhogd) conpositTon and tggqpcontrolTed- TRIEFSE
phar maceutical conposition 10 according to the préesent
invention into a capsul e enabl es design of a
pharmaceutical conposition having an increased
Indusstritil iplibatsiktyi t duration. 64 r r 65 CLAIMS 1. A
control | ed-rel ease pharmaceuti cal conposition,

CONRELSTHMG tolthePréSért iSGEHRIND iMtheAdhstCoith oSt Erelease
physi ol ogical ly active substance, a disintegrant, and

phaﬁ‘ﬁ‘a&ld‘f@bm Qiibh,vﬁédiﬁtglggg)ra e@léé‘d-?ﬁ%s%%iaﬂhﬁﬁbbém:aé

coating covelrs t and contar ns
compBePonn et g af Ak ieral MR GBM Kills Seidhena

in the releasescontrolling coati i,S,.20,10.35
phalffde ficalEprhRof et haMBa It \orPEin e g g iR pnd
coating. ,. 2. The controlled-rel ease. .pha ceuti cal L.
percERRAsL e a0l PN 0AG g ACUB BN LA RSO oharacteristics
rel ease-controlling coating further conprises a_ )
can gedealizad; o Furthermee.cd papwiie erenarptiar ebingdiy dillingcan enteric
conposition according to claiml or 2, further
phaigaagauticaheprapositien andihe copttobedrelease phateaseutical hemposition
core and the release-controlling coating.
according to the present invention into a capsule enables design of a pharmaceutical

composition having an increased medical benefit duration.
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anf SR icidime®t ¥ouafi s,

4. The control |l ed-rel ease pharnmaceutical conposition
according to any one of clains 1 through 3, wherein
the controll ed-rel ease pharmaceutical conposition is
a pul sed-rel ease pharnmaceutical conposition. 5. The
control | ed-rel ease pharnaceuthégl conposi tion
according to any one of clains”1l through 4, wherein
CIARMS di si ntegrant is at |east one selected fromthe
group consisting of crospovi done, |ow substituted

hydr gxypropyl  cellul ose, croscarnellose sodium and
cgr b oseﬂféﬁ”éﬁoﬁﬁg'rgl.eaﬁ*ﬁ@%@HH?PW"FC@&ICP@P&E%@”, comprising:

phar m)teeluqiré cahtaﬁ@gg@i ééi@@n@ﬁ:ﬂé ﬁhtVéjobgicaﬂ?)éé:lﬂO& sObstance, a
.G i r ‘ei.n _the water-insoluble

d'%h%?ﬁ%ft’ ?ﬁgéﬁ%%lﬂe é’@qﬁ@vesangct ed fromthe group

cons 2} airatpase-asntnpllingeddatingsehichicoaerisitheldoyé, and which

, S i .

co iSRRIt SHAROLYy L B A v

accoerRjntan amaynbakihethysrephabia wakrin thm rdsastrepairalling
cobhifg RMPEtd 85 RAY Miselorfthe! waight t|9fnlﬁe r§@|a%%té I l’jrlfdgifs?@‘ Edifing.

group consi sting of hydroxypropyl nethy e
pht hal ate, hydroxypropyl nethyl cellul ose acetate

succinat e, The rehtralied-eleass pHameadedticanesémpesiibatacording to

- I - ( ' ragit. S) nd a nmethacrylic.
ol PRSI e Bk econ By e B urg ey cgs Higasiizer.

control | ed-rel ease pharnmaceutical conposition

accordi ng [ K ' - .

ahor St p £ oqnisbedA8ags Braimgedlis) conBbeE efparging to
claimoh Pt heUFPETFORBRSING: 3 iest Intrigesiate rostina petween the core
andahe relensé-eantbiing ove@Aagi ¢ acid, carnauba wax, and a

hydrogenated oil. 9. The controll ed-rel ease

phar maceuti cal conposition according to any one of :

cl ai iz 1 tTheuwghtrélledheiease phhenaeutical commpobition according to
ol yfereiiind BOnGRAct ol Kfiffmdco fica
compRaitiggiie apulsedirelgase sharmasesutical eempesitioni ¢ wax i s

magnesi um stearate or cal ciumstearate. 10. The

] i cal e

222253! Ingd}.%ée lcggﬁ'gllgél?élgggg H ércn?acecu%gglo gtlam}aggition according to

any one of claims 1 through 4, wherein the disintegrant is at least one selected

from the group consisting of crospovidone, low-substituted hydroxypropyl
cellulose, croscarmellose sodium, and carmellose calcium.

6. The controlled-release pharmaceutical composition according to
any one of claims 1 through 5, wherein the water-insoluble polymer is at least

 one selected from the group consisting of ethyl cellulose, an aminoalkyl

methacrylate copolymer RS (Eudragit RS), and shellac.

7. The controlled-release pharmaceutical composition according to
any one of claims 1 through 6, wherein the enteric polymer is at least one
selected from the group consisting of hydroxypropyl methy! cellulose phthalate,
hydroxypropyl methy! cellulose acetate succinate, a methacrylic acid-methyl
methacrylate copolymer (Eudragit L, Eudragit S), and a methacrylic acid-ethyl
acrylate copolymer (Eudragit LD).

8. The controlied-release pharmaceutical composition according to




any one of clainms 2 through 9, wherein the plasticizer
is at | east one selected fromthe group consisting of
triethyl citrate, cetyl cohol, glycerol fatty acid
ester, and propylene glycol. 11. The
control | ed-rel ease pharnmaceutical conposition
according to any one of clains 1 through 10, wherein

any ort af claifeuthisighive whgrein theduidaephobipuiaxieat seast one
sefddted 'fr‘émpfﬁe\’@%g' ddrishi nb%f‘?ﬁ'a@ﬁé?s%% IPbdraly Qi GebSite,
40.t0 90 w% based onth |ght of the
SIP G AGE. EaTIAHBR Wy 208 MY odendtegal
control | ed-rel ease pharnaceutical conposition : '
accordin an ne of clainms 1 through 11, wherein,.
o abunt. dhe GtelbEBlenSs M mAondi G EPmbgsithe actording to
anyedrenekclaions f dhiough & adteramn the vdaterirsolibleqidyrbarsisdtioy]

sl onE he s L AT AL M B

ease- con
copeitmerd EudsagitrheEudiaoitsd), anditee bydwphohion@x is meginesium

StEQABROEF EhlBinPSEeRFateng to any one of claims 2 through
, Wherein an amount of the plasticizer in the

rel ease-controlling coating is 0.1 to 20 wt% based on
t he wéi ght Tat ddmrolle@irelasee phatmatiutial eemipoRBionldscording to

any e g, HrkBB L SRR R e e T AT 1R3! g eslagted
franh theagiadpuemnsiating ofjsthy| aitrateaicety! atcoheb glwasrst fattg excidsester,

" lefis e-based conmpound or a physiologically
@ ac@gggabl ;@g@él t thereof. 15. The controll ed-rel ease

pharmaceutical conposition according to claim 14,
wher gifn t hehbewairdiidd+6leash phermassiRRiENofposition according to

=D R ALIRE" ShopBE R shasdies el il of B pratspinsoly e

- potymersama fhreantiedic potyraeminytse sblegise abohjrolingemtatinhds lﬁeltb 90
: 6 . - eutica
wttD H=L8H-anlfie J&gpg%reﬁjgll e&%rﬁ%ﬂﬁgf&%%u

conposition acc clrarm erein the
benzi m dazol e- based conpound or physiologically

acceppabl eTpaldontrBfe®eéichse HRARAESARIRI S8-HpBRlioh acchfing to
contro Ied-r,FI ease pqar maceut i cal composition |
any ong, iqg@m}so through 11, wherein an amount of the water-insoluble
polymer in the release-controlling coating is 3.0 to 95 wt%, based on the total
amount of the water-insoluble polymer and the enteric polymer in the

release-controlling coating.

13. The controlled-release pharmaceutical composition according to
any one of claims 2 through 12, wherein an amount of the plasticizer in the
release-controlling coating is 0.1 to 20 wt%, based on the weight of the
release-controlling coating.

14. The controlled-release pharmaceutical composition according to
any one of claims 1 through 13, wherein the acid-unstable physiologically active
substance is a benzimidazole-based compound or a physiologically acceptable

salt thereof.

15. The controlled-release pharmaceutical composition according to
claim 14, wherein the benzimidazole-based compound or physioclogically
acceptable salt thereof is rabeprazole, omeprazole, pantoprazole, lansoprazole




any one of clainms 1 through 16, wherein the al kaline
additive is at |least one selected fromthe group
consi sting of sodi um hydroxi de, potassi um hydroxi de,
magnesi um oxi de, cal ci um oxgyde, magnesi um hydr oxi de,
and cal ci um hydroxi de. 18. The controll ed-rel ease
phar maceuti cal conposition according to 0 any one of
or @sgMmaPrazela, oug Rhyyiologicallyiasceptabiopalt tiareet r el ease
pharmaceutical conposition is a tablet, a granul ar
ti I tion. ~19. A
g;g gabz :o?i Bg?@?rghég—gﬁl%gg %h%pg{;q?@%a cclar?]?)osition according to
claiont4 of H 6dwheleia tiee bbr&xifn‘ﬁt@@zﬁl Iéiballsed @Gmwh rl{m?gﬁr phygiologically
' . ai t hr oug ; and an .
acé%?%rpf%g%ﬁQ}%ﬁg%ﬁ%ﬁ%?r%@%p%% '¥fon in which a core
contai ning an acid-unstabl e physiologically active
subsygnce Wﬁe%ﬁ%ﬁgd-?f‘%ﬂegs@E}h%ﬁfhﬁ&élﬁicat? 8%'5%9 itioh&iccOrding to
phar maceut i cal conposition package contalned I'n a
anyRnexgh laimsohtaioNsn 16 whigres thg;a%fa{@e additive is at least one
sefaiiéd Aohee’ GoapTdNBRANIRA SBHIUFR hy SRIRRS pbtfkium hydroxide,
according.to ag% one. of clains S;Wtdhroa%hmlg& andﬁn _
meGTaRIID it FRET IR, ComRytRs el PR 2 Gelgi hydroxide
contai ning an acid-unstabl e physiologically active
substance | ' LG ing.. wherei
ot n 151 ¢ ndngeapgofea-Hbibdsd BalhEedicat BB HeBiding to
anytleadfi laimscb firaligbrl7, ehereinghaceatelied-telbass phegnaceutical
coRBRISRIM i€ U iaB|d1ed ghéhifar idH) of AR ular 66%?r5ti%n.

conprising: the capsule preparation according
19. 22. The pharnmaceutical conposition package

ggggﬂéi ng f\o:_aglsgire%r?gagat}dg@b@h?risg?: D?Il_ﬁgagi ng is

har e Bonle EledRi s irte el Srdsiion agearding ta apy one
of eleimeHethedugh h®; It kagi ng i s sachet or blister

packagidleric pharmaceutical composition in which a core containing an
acid-unstable physiologically active substance is covered with an enteric
coating.

20. A pharmaceutical composition package contained in a
packaging container, comprising:

the controlled-release pharmaceutical composition according to any one
of claims 1 through 18; and

an enteric pharmaceutical composition in which a core containing an
acid-unstable physiologically active substance is covered with an enteric
éoating,

wherein both of the composition are present in the same packaging
container.

21. A pharmaceutical composition package contained in a
packaging container, comprising:
the capsule preparation according to claim 19.

22. The pharmaceutical composition package according to claim 20,
wherein the packaging is sachet or blister packaging.
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24. A nethod for producing a controlled-rel ease

phar maceutical conposition conprising: formng a

rel ease-control ling coatigg by spraying a sol ution
containing a mxture of wat er - i nsol ubl e pol ynmer, an
enteric polynmer and a hydrophobic wax onto a core
contalnlng an aci d-unstabl e physiologically active
subs¥ance, T8e RIasMacagvcal compegitian pagkapescatting to/elaim 21,

wheeinthe packaging g seemer d}ﬁ}ﬂlslé?%a‘éRégmg wherein -an
anount of the hydrophobic wax in t

rel ease-controlling coating is 20 to 35 w % based on
t he 2di ght Aohethoel fbebmm'ng)abbﬂirﬂlétgréleiaﬁe pBarmacsutical
roduci ng a controlled-rel ease
COF;ﬂ:’ar rrace&ﬂm&i% gon‘posn tion according to claim 24,
V\,her &rming & nelgaseseontmilingtaating mospriaymg 4 soktion contamtng a
m&@ﬂ@"o‘f 8 t@r—ﬂjns%%blé g% mer28n eﬂ?&:(ﬂﬁ)l?%r aNd %’Hg&%ﬁhﬂglc wax

a control I ed-rel eas har hmceut |

Onip B SOKF RgNIEYIIRY AnAcd-upstaple physielenically @CBW substanpera
digigteprargean@an a?lké‘lmel Adifddiol fovf-a é’gatlngT&ﬁ/éﬂnglﬁQ cofé |

a contro rel ea har mac
D et SrESRL] eSSt S do Eiaase ppisaking
coating fsu2@ teB5 ety Hiasiedmon therweigbt athiemefdasisrécetiitigadeating.
coati ng between the core and the rel ease-controlling

coating. 28. The nmet hod for producing a
cont 28l | edTheneetbed fampreskieingi & avntroltadhrst¢aseopharmaceutical

co#@:@:@ﬁ@h%cb?dlﬁ o%ﬂ:-ﬁmoi4 Q«'/I'férgﬁl thé rBlér Wb rtrbili itk aQEn

contro r.el ease p ar maceut i ca COfT'pOSI |

fur&‘%lﬂc’%'sﬁél%ﬁ tickkghr maceuti cal conposition. 29. A

met hod of controlling release to reduce variation in a

cont &Pni ng i MO TR B RRRE8 A eGPl iPhsh B Frapeutical

. comgbsitianascoedidy 40 ntaf@r%cr 25 ndhemeiratHeatoredueter comprises an
. alkMih8 s8diti/e! ease-control ling coating containing a

wat er -1 nsol ubl e pol yner, an enteric polynmer and a
hydr ophobi ¢ wax-., wherein an anount of the

hydr ;@Dhobl Thé\%thﬁd &ds\epzbah@mg% é&ﬁﬂrdﬂ@d ﬂeﬂ@asecmém{w:eluﬁcal
cor%gpgggg a&gﬂ{cﬁlgg ?c? ﬁay g@gtqr}ﬁéalmsgf& through %6 further comprising
forming an inert intermediate coating between the core and the
release-controlling coating.

28, The method for producing a controlled-release pharmaceutical
compasition according to any one of claims 24 through 27, wherein the
controlled-release pharmaceutical composition is a pulsed-release
pharmaceutical composition.

29. A method of controlling release to reduce variation in a
dissolution lag time, comprising: covering a core containing an acid-unstable
physiologically active substance, a disintegrant, and an alkaline additive with a

' release-controlling coating containing a water-insoluble polymer, an enteric
“polymer and a hydrophobic wax- ,

wherein an amount of the hydrophobic wax in the release-controlling
coating is 20 to 35 wt%, based on the weight of the release-controlling coating.




