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PHARMACEUT l\:hlgoAgbsSED RELEASE DOSAGE FORM Fiel d of the i nveRGIGF §e°
present invention is related to new oral pharmaceutical dosage forns which
conprise a proton punp inhibitor, i.e. a H+ Kt-ATPase inhibitor. The new
dosage forns arc enteric coated fornulati,ons which provide amﬂ‘ﬂmmmmw
pattern of two or nore discrete rel ease pul ses of the H+, K~-
inhibitor in the small and/or large intestines. The pul ses are sepakated in
time by fromO0.5 and up to 12 hours, they are preferably separated by from
0. 1 a and PiEARMACELRTCATTI SEI5 R ST POBRAE FORM UP fo 4 hours.
Furthernore, the present invention refers to the manufacture of such pul sed
del ayed rel ease pharmaceutical fornulations, and their use in nedicine.
Background of the invention and prior art a Acid |abile HI, K+-ATPase
i nhi bi t or s Held@f thendBMeMiongast ric proton punp inhibitors are for instance
conpounds known under the generic nanmes oneprazol e, |ansoprazole,
pant oprazol e, rabeprazole and | em noprazole. Sone of these conmpounds are
di scl 0sed iheRedbhr A08RIR%s réflled s AR 4 p MR 78 ¥BsageRodtls WHAK 26mprise 2
EP- Al - 166287 and GB zo 2163747._These pharmaceutical substances are useful
for inhi bi tAreign gueprinkibiter, se.oddr.&t A NPase inkibaverl The maw dolage) form afmyenteric
controlling gastric acid secretion at the final step of the acid secretory
pat hway andoRistsorrdaiians pehich Prakide disraniRuys BHLR Pl TUR PHMOCHIBATFG Helease
| rrespect i \@idds Of the tH KT LSTPabOinRitiik $h BR1aRland@/BP BRee thid8indlBYROSuIGFE T OF
prevention and treatnment of gastric-acid related diseases in namuals and

man, i ncl udiepgated th time folylion® 0 SRR aYI th 119 hofRsthey hriepreferablicsebirated bydrdni 06
ul cer) duodenal ulcer and Zollinger-Ellison syndrom Furthernore, they nmay
be used:of orang ppae friboursoandmprerprefgrablivframds? rurip @idshnuge Farthermoze.dbstri c

o ! Dt IR B S0 Sl of Ao STk LA ety

gastro-oes r T A T R D 96y 32005
gast 1 0- 0eS qRRAUERns! £ld ¥ir deFdkicine.

Background of the invention and prior art

Acid labile H™, K" -ATPase inhibitors also named as gastric proton pump inhibitors are for

instance compounds known under the generic names omeprazole, lansoprazole,

pantoprazole, rabeprazole and leminoprazole. Some of these compounds are disclosed in

EP-A1-0005129, EP-A1-124495, WO 94/27988, EP-A1-174726, EP-A1-166287 and GB
20 2163747.

These pharmaceutical substances are useful for inhibiting gastric acid secretion in
mammals including man by controlling gastric acid secretion at the final step of the acid
secretory pathway and thus reduce basal and stimulated gastric acid secretion irrespective
25 of stimulus. In a more general sense, they may be used for prevention and treatment of
gastric-acid related diseases in mammals and man, including ¢.g. reflux oesophagittis,
gastritis, duodenitis, gastric ulcer, duodenal ulcer and Zollinger-Ellison syndrom.
Furthermore, they may be used for treatment of other gastrointestinal disorders where
gastric acid inhibitory effect is desirable e.g. in patients on NSAID therapy, in patients with

30 Non Ulcer Dyspepsia, and in patients with symptomatic gastro-oesophageal reflux disease
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7 (GORD). They may also be used in patients in intensive carg5édod@tie®ns,
in patient wowstRo&cut e upper gastrointestinal bleeding, pre-and
post-operatively to prevent aspiration of gastric acid and to prevent and
treat stress ulceration. Further, they nay be useful in the treatnent of
psoriasis as well as in the treatnent of 2Helicobacter infections and
di seases related to these. Therapeutic control of gastric acid secretion is
fundamental in all these disease, but the degree and duration of acid
|nh|b|t|onm i i o0d. 10
It has been pr opog‘gdy g{?v? Rg b%%)eﬂ: Ittleﬁt%\ 1%%%&’53%@%6&%:‘% ﬁ%ﬁ(}{é@zﬁmﬁ)
Decenber, BOMXE upper. gaafrmetcsmndl blqadxngrpmyandqmet -afferdtiviety torpgeeant aspiqahioo af i on )
that an adm ni,str.gti gn regi men that gives bl ood plasnma |evels e tendl

from 2-12 IZ3EHS aFiGANG G PRSF ek 3hd frgpt &'msamlycwlw e, fhey ey bepsil AL | on
of proton pUIRS. I | is
shoul d res% I r?l?ﬁi;) g’??%‘%t %@gs |m {%\H?re ?‘gbr??é?% ‘eo%ag%g%%@i)o?ﬁggcsl&ﬁ%gcs in

i mproved efrélu@_aw:ﬂeae,GCRD) nore rapid healing of gastric ulcer and |rrproved
eradication of H Pvlori. The present invention provides pharmaceutically
dosage forms which achi eve such extended plasma | evel s by reIeasing t he
drug int nore. s pul ses. .0 A pharnac ut| a or m of
onepr azol \QQB’F”‘BF&P E'B?%F% aﬁl?ﬁifc’i'cﬁﬂ?bﬁ @8&’[‘%’"‘%«3&3 stcgﬁc LPTOWF
contact W 4Bgrae bl urdasd bf 4eid haRtidY redRire iR 'opEmaPAidifd eheyﬁs not AlYS
4,786,505 and US 4, 853, 230 such enteric coated pr eparations are deScribed.
These prepandcrstoqé have a core conprising an al kaline salt of the drug or a
core corrprl sing the drug together with an al kal i ne reacti ng conpound, the
core iscoated with a water soluble zs or in water rapl dly disintegrating
separating WO
961 01624 dé‘!s*?r‘?%“f‘F**BF%?@&“‘&%@B@“@S?‘EW‘Q’%ﬁ’S%Br fafiel 24Det %@g%gg?ﬁggpum

i nhi bi t or s aftedrhe pnanezmawafahcﬂﬂtann@pﬁlmmmﬂmaedd atnanfsnanqugrrﬁ&s&ﬂz givko a
multiple unit tableted dosage form is essential in these tableted

for mul at i OHEOO@W&%SHtaHEV%P@?’}dén&%’a% -nlg- hayrs (bx:any ofi severabmganshwild mp}te%su on
gave a di s SBEdEHERp i bl fithinia P, @ Sondl8 SElad imPlelly 2 %,

991 32093 - shduid tedult i Roe3 fectivémhibiti6n of dtid ?&rmr&mxx@hﬁaﬁw@ﬁqﬁ@acpfm t he
proton punp inhibitor which resulted in an extended bl ood gHasma profile.
There are &ORRsmore rapidthealingyiigastmediisn andriruproved eradicationidiatli Brigrid€ser i bed

in the pnor_art .
P present invention provides pharmaceutically dosage forms which achieve such extended

plasma levels by releasing the drug in two or more separate pulses.

20 A pharmaceutical dosage form of omeprazole or any other proton pump inhibitor is best
protected from contact with acidic gastric juice by an enteric coating layer. In US
4,786,505 and US 4,853,230 such enteric coated preparations are described. These
preparations have a core cofnprising an alkaline salt of the drug or a core comprising the
drug together with an alkaline reacting compound, the core is coated with a water soluble

25 orin water rapidly disintegrating separating layer and then with an enteric coating layer.
WO 96/01623 and WO 96/01624 describe tableted dosage forms of omeprazole and other
proton pump inhibitors, wherein enteric coating layered pellets are compressed into a
multiple unit tableted dosage form. It is essential in these tableted formulations that the
enteric coating layer can withstand the compression forces. None of these by the Applicant

30 previously described formulations gave a dissolution of two or more pulses separated in
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s which aimat a delayed rel ease of an adm ni stered drug. Such
phar maceutyweak/38098 mul ati ons are for instance formul ations pFBVﬁH?%b“Q
different lag tinmes, constructions based on osnotic differences,
sl ow crodi ng. / di ssol ving layers) tine controlled explosion systens or any
conbi nations thereof. In the follow ng spne of these principles are
described. 1o Gazzaniga et al ( Proceed. 12'i Pharm Int. Techn. Conf.,
1993) 1, 400-S.) described tablets Wich were spray-coated or press-coated
with HPMC | ayers to obtain del ayed rel ease preparations of ketoprofen or
ver apani | . timhg.a-RMBe m;emzmaiseérdmscoﬁﬂmmoan pumpchhibiter whichaesuli@ nvami ga
et al have al so S ribed ss-coated tablets containing antipyrine with
HPC Iayer%’“?rﬁiﬂ F"&'ﬁr?lﬁma @4ler el ease, having an outer enteric coating
conprising 15 Eudragit L30D applied thereon. (Proc. Inter. Synp. Control.
Rel. Bioact. Mater. 1996, 23, 571-2.) EP-A1l-0629398 descri bes a dosage form
conpr i si ngTigere at¢gii figrenabehmb pids @nd ham ddedticad fc@m&wtxbﬁsla@beﬂbm/mahé phét drhat
controls the start of rel ease, and further covere n enteric zo coating
| ayer. $Thiwhighgtmet & delpvedgelnese of ah edipingstered mauahpg@mahamcak @rmghgpna ve

to acidic degradation as.the core,co seﬁ an o ani c aci d?ﬁSC%
Systens. arlle QU IERPISEQOBY R0 PRGHER St e GO TErE SR pSFD T epripe
del i very 0&:@&9&&@9&6&%&%@610& layells ugé‘éo&x%hea/@{é&rﬁ%? Krstinf fiSmyPept i des

and ot her a Bi opharnaceutical Agents; Proceedings T ogy I\/anagerrent
G oup, V\&k@tmtﬁhdbonk/th&mdﬂ%th&;ﬂbmﬂ@%e)of theseq@irmoiplaslapadescapat. em  OROS- CT,

is used to obtain delayed extended .. release after a lag tinme. The dosage
form had an enteric coating which dissolved in the snall intestines, the
drug rele L fter desi i n h A

mai nt ai neZﬁ%zzrirlg"ﬁgEtsagr(néis réf%udr 37 g’gﬁm?g.n{ﬁ?cﬁn r&%ggL&%?g@ngg%c‘“@?d tablets
PCT" | SE98/Wni3R Wekds esElR0 k38 WP RIT 140érs tSbtRedelayed releals@' y
N7, 1991 pp. 13 i nt ro uced t he PULSI NCAPTM dosage form both f

enteri c cqutmptatgons béhctapndfamcm verapemilc Tho BEPMIC $ayet may alEheontagt anmsmiupkl ses a

capsul e copposed of, a i nsol uh| e, body and, a mater sol ubl e cap. The
drug for nﬁﬁ&" i @ﬁzzwgga E‘dﬂﬁ"&?’%@@ AFSERPSA PRreS-cagsd; gl %Qﬂ}“%{ﬂ’&g%‘dﬂ’}é?ﬁesw% t hin

this regi q@?}ﬁp@ I :};}ﬁﬁ_ﬁ ment and
| ndustri al ar %5,?0 %@8dlg%%ﬁ%%”gﬁ%%%@?%@?éF?@‘e’kﬂ’ a r er%PI ayer

t abl et 1;gi VEu@agit US0IDhisplied hisepecty S0 ntert S¥phe Codtrol. MeprBibadt. Mbtee. f906523,1 ayer
cont ai ned 5a ra§)i dly releasing fornulation, and was separated fromthe |ayer

EP-A1-0629398 describes a dosage form comprising a drug and an organic acid in a core
surrounded by a film that controls the start of release, and further covered by an enteric
20 coating layer. This dosage form is not suitabie for substances that are sensitive to acidic

degradation as the core comprises an organic acid.

Osmotic systems are described by Fox (“Colon-Targeted Osmotic System for Oral delivery
of Peptides and Proteins”, In; Oral Delivery of Proteins, Peptides and other

15 Blophannaccﬁtical Agents; Proceedings Technology Management Group, Wakefield, MA,
USA, Sept. 1991). A colon release system, OROS-CT, is used to obtain delayed extended
release after a lag time. The dosage form had an enteric coating which dissolved in the
small intestines, the drug release started after a desired lag time and the release was
maintained during some hours.

30
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I 0o conprising the second dose by a swell able polyneric barrier Ia;ﬁeﬁ.JL%elc‘Z
second dosg, y@ssfeated with an inperneable filmof ethyl cel porsB®s/023¢i s
construction re?eases the drug in an acidic nmedium A dosage form for
diltiazem was described in US 5,567,441 conprising a m xture of one
fraction of enteric coated pellets with slow rel ease and another fiction of
del ayed pul se rel ease nenbrane coated peldets, the latter fraction of
pellets were not enteric coated. Such a dosage formw Il not be suitable
for acidic sensitive drugs such as onmeprazoie or the like. There are two

new y publi n | I.on | G _Dr 0peSe ~6&NtJo0! | rel ease ~

now Y, Dbl el eah soh pIRRER BTN PR 20905 980 kS 5 5A38e P
dosage for nhé PULBAMEAPT36da8e fatnt Bt fBPraH: Maldd sPSreANdndaRmlRidrRcogiedSt ance
is proposed. At least a parf of the pantoprazole dose shall be in

scow- r el easgsttmr Thewyskena comptisas pmapsule cerapasedfof p avaterpnsoiahie body andg watae.

The preparation has_ogne infernediate |ayer which wll r Ip intact as a

| ayer and iSQl“BLq @RsiTRG }°H‘5‘§ ugp “Yﬁir??éwnégd'f’gu%mﬁqaﬁﬂggg?‘g}'%%%k%

pant opr azol : l...nersi ng as possible. WD 97/02021

di scussgs ﬁ@;ﬁllxg?%%@%gg%gcg%@f%%?pg& eversi bl e proton punp inhibitor

i n conbination with an anti bacterial substance. Detail ed description of the

dr awi ngs Ub ~~ v WO 99132093 PCT! SE98/ 07?369 J Figures 1 - 5 show graphs
i |l ustrati rgpntdwes all{Osg Devietopmend fund bxdubtmial Bagrmacy, 1988, valuénpp. 2883-96)

pharmaceutical . fornul ati ons, prepared jn the exanples, .Th raphs sphow. t he
rel eased arﬁjﬁiﬁﬁ’tbegﬁgﬁﬁ' ‘iyéﬁ&?P%gg) ng adoublt Ppise sYsien S‘m%b-{%tfﬂfg?ﬂﬁ?ﬁn‘rﬂleggéted
subst ance ii5,.l 1L =s]! | %ﬂ”&eu@@sig nmin a
buffer sol J%céﬁ&ﬁéxh&{lgg?ﬂgmxrglﬁ%ﬁmgét e Ql |tfsag’o ution %ﬁaf@r@rg}ﬁgﬁﬁgl e dose
| ayer ediopelchbaipfising elieseeond doserbargdveellablefpodytnericbatiemiayérnThelsezsmd ddse s
profile for single dose |ayered pellets prepared in Exanple 2. to Figure 3
shows the dpasdmithiasrimpenneable filse of pthy] eellyipse Thiseonstruptian rslegses thendimugin i n
Exanpl e Fi gure. . 4 shc?ws the dissolution profile for single dose |ayered
BB AP e

tabl ets pr BRanpl e 5. Figure 5 shows the dissolution profile for
mul tiple dose | ayered tablets prepared in Exanple 6.

A dosage form for diltiazem was described in US 5,567,441 comprising a mixture of one
15 fraction of enteric coated pellets with slow release and another fraction of delayed pulse
release membrane coated pellets, the latter fraction of pellets were not enteric coated. Such

a dosage form will not be suitable for acidic sensitive drugs such as omeprazole or the like.

There are two newly published patent applications which propose controlled release
20 formulations comprising a proton pump inhibitor, i.e. in WO 97/02020 a dosage form for
pantoprazole in combination with an antibacterial substance is proposed. At least a part of
the pantoprazole dose shall be in slow-release form with a continuous release of
pantoprazole during time. The preparation has one intermediate layer which will remain
Intact as a l;;ycr and is releasing the dose of pantoprézole continuously so as a pantoprazole
25 plasma level persists as long as possible. WO 97/02021 discusses a very similar dosage

form of a reversible proton pump inhibitor in combination with an antibacterial substance.

Detailed description of the drawings
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Summary of the invention The therapeutic effect of omepr azolﬁg_rlagg ?’i rg | ar
subst anceswigpg/sb®3i nproved by providing 20 an extended pl as 5 FIre by
once daily adm nistration of a dosage form The present invention obtains
such an extended plasnma profile by a pharnmaceutical dosage form capabl e of
rel easing the drug in discrete pul ses segarated intine, i.e. a dosage form
with a discontinuous rel ease pattern. The present invention provides such
dosage forns conprising an acid suscepti bl e HTKt-ATPase inhibitor, such as
oneprazol e_or _any pother proton pu [nhibitor. A cific problemis that

t he phar rraE’LgH'f“ngdl 5 G gp?%ﬁmgglgfgtLh%ﬁlésqlgqorbprﬁﬁfgg?%ﬁggxg HPEFRBE st

ful 11! Cophdacdle) foffRBloN drbodrBI RARL ot Anflfs Thi Gridfl o eBiestizacg | of

enteric coat articles specified Int (Edition 23).
Accor di ng #mowmnef asupsaticeodith respean wetiine OThet digowait bé redeadeddubstancens adentiiedf a
proton punp 30 inhibitor is provided by once daily admnistration of a
dosage f or By (agisERtion gf ths @bsqragnce at 29%nm in a buffer sol§fengg| 3. 093 6

PCTI SE9810236Q and/or large intestines (but not in the stomach), releases
the proton punp inhibitor in two or nore discrete pul ses separated in tine
by from 0. Biglfe I shold thedissolutisreprofitdfoy singleaioss Referet peli¢te plparet dERarhpiand up
to 8 hours, and nore preferably by fromO0.5 and up to 4 ﬁours. According to
anot her aspect of the invention a discontinuous rel ease pattern of the
proton punp. inhj hitor, by. once dail dministration.of..a dosage.farmis

Dt ovi ded gk 4 hevine sl ool B Foplndseo ey o3 Bei e RRARL R Bk FhpB s
and other parts of the dosage formrel ease the proton punp inhibitor
instantly. The dosage form provides at | east two consecutive pul ses for

rel ease of Figuirsy shows,the tissqiutiaeprofiteofot single dosphayered gellas pieparethyn Exampid. 5
and up 1o o 12 hours) preferably by fromO0.5 and up to 8 hours, and nore
preferabl y"by from0.5 and up to 4 hours interval. The present pul sed

rel ease f of; £ : L [

i i ot 1 oy e LS OB BIORKSR: Akl toke GRS RNEE B amnle |
unit doses5.15 within specified time intervals. Detail ed description of the

i nvention Active substance. ZO CorrPounds of interest for the novel
phar maceutfigare i thomisithe dissplutiancrrpliengr myltinle desedayered tablets prepared in

t5  Example 6.

Summarv of the invention

The therapeutic effect of omeprazole and similar substances may be improved by providing

20 an extended plasma profile by once daily administration of a dosage form. The present
invention obtains such an extended plasma profile by a pharmaceutical dosage form
capable of releasing the drug in discrete pulses separated in time, i.e. a dosage form with a
discontinuous release pattern. The present invention provides such dosage forms
comprising an acid susceptible H K" -ATPase inhibitor, such as omeprazole or any other

25 proton pump inhibitor. A specific problem is that the pharmaceutical dosage forms suitable
for a H'K -ATPase inhibitor must fulfill certain requirement with respect to gastric acid

resistance for enteric coated articles specified in the US Pharmacopeia (Edition 23).

According to one aspect of the invention the extended plasma profile of a proton pump

3o inhibitor is provided by once daily administration of a dosage form which, in the small



G6 JUN 2072

i nvention are conpounds of the general fornmula I , an al kaline salt
thereof, ongafysbfse single enantioners thereof or an al kal i necsaEbs/aBséone
of the enantionmers OIll Hetl X-S-Het2 | a wherein V6 J-,~~tC"'"Z Het~is

WO 99132093 R R~ ~ RS NHet., is s R RT NRB NHx=-CH R-o07
PCTI SE98/ 02369 Ra N~~~ or Rs N ~ ~S or N6H R~ ~or / R~ 2 wherein

and/or large intestines (but not in the stomach), releases the proton pump inhibitor in rwo
or more discrete pulses separated in time by from 0.5 up to 12 hours, preferably separated

in tme by from 0.5 and up to 8 hours, and more preferably by from 0.5 and up to 4 hours.

s According to another aspect of the invention a discontinuous release pattern of the proton
pump inhibitor by once daily administration of a dosage form is provided wherein a part of
the dosage form gives a pulsed delayed release, and other parts of the dosage form release
the proton pump inhibitor instantly. The dosage form provides at least two consecutive
pulses for release of substance, the pulses should be separated in time by from 0.5 and up

10 to 12 hours, preferably by from 0.5 and up to 8 hours, and more preferably by from 0.5 and

up to 4 hours interval.
The present pulsed release formulations show an improved patient compliance over an

administration regimen comprising consecutive administration of two or more unit doses

ts  within specified time intervals.

Detailed description of the invention

Active substance.

20
Compounds of interest for the novel pharmaceutical formulations according to the present
invention are compounds of the general formula I, an alkaline salt thereof, one of the

single enantiomers thereof or an alkaline salt of one of the enantiomers

I
Het1—X—S —'Hetz I

wherein
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~0 N in the benzim dazol e noiety nmeans that one of the ring carbon atons
substitut estvd99/R693Rg optionally may be exchanged for a nitrcfé-‘é‘r‘ﬁ%f’g"rﬁ"’g
wi t hout any substituents; R-, R2 and R3 are the sane or different and
sel ected from hydrogen, al kyl, al koxy optionally substituted by fluorine)
al kyl t hi o, all coxyal |l coxy, dialkylanino,7piperidino, i s norphol i no,
hal ogen, phenyl and phenyl al koxy; Ra and ‘RS are the sane or different and
sel ected from hydrogen, al kyl and aryl al kyl ; G6 J~;;~ 2C "2 WD 99! 32093
8 R6' is hydrogen, hal ogen, trifluoromethyl, alkyl or al koxy; PCT! SE98%9369
R6- RO are tHet; sane or different and sel ected from hydrogen, alkyl, al koxy)
hal ogen, hal o al koxy, al kyl carbonyl, al koxycarbonyl, oxazolinyl, and
trifluoroalkyl. or adjagent groups R6-R9 formring structuresgwhich may be
further substituted; R 120 is hydrogen or forns an al kyl ene cﬁéin t oget her
with R3 and R1 ~ B $he same or different and d from
hydr ogen, hal ogen or o Exanpl es @ specifical er e§&i ng
conmpounds according t | are OCH3 H3C / CH3 O N CH2-S- N ~
Via) H OCH2CF3 CH3 O N'N” N -SNH

a

Hctz is
Re
R; /
/( Re or /<
H Ry H
5

X =

__ﬁ: H— R1 1

Rio > Rq2

wherein

10 Nin the benzimidazole moiety means that one of the ring carbon atoms substituted by Rg¢-

Ry optionally may be exchanged for a nitrogen atom without any substituents;

R}, R; and R; are the same or different and selected from hydrogen, alkyl, alkoxy

optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino,

ts  morpholino, halogen, pheny! and phenylalkoxy;

R4 and R; are the same or different and selected from hydrogen, aikyl and arylalkyl;
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WO 991 32093 OCH3 OCH3 O N\ OCHF2 N C H2-S N H CH3 OCHZCH2CH20CH3 cﬁ% 0 N\

NCH-S NHCH3 / NCHZCH(CH3}2 \ ~ ~ N\ C H2-S- N H ~ ~N \pcr/dpoghbicoS N /
H\ CH3 N 094520 O H CH3~ PCT! SE9~! ~3~n ~ G6 ~~"i! ~C-2 WD 991 32093 10
OCH3 H3C ~ CH3 't ~ o NN CH2-S-C N OCH3 CC H3

8

R¢’ 1s hydrogen, halogen, trifluoromethyl, alkyl or alkoxy;

R¢-Ry are the same or different and selected from hydrogen, alkyl, alkoxy, halogen. halo-
alkoxy, alkyicarbonyl, alkoxycarbonyl, oxazolinyl, and trifluoroalkyl. or adjacent groups

R¢-Rg form ring structures which may be further substituted;

R, is hydrogen or forms an alkylene chain together with R and

R, and R, are the same or different and selected from hydrogen, halogen or alkyl.

10 Examples of specifically interesting compounds according to formula I are

OCH;

HaC CH,

7



H3C/ CH3 Ot o NNCH2-S--~ 1 ~NN1 HPCT/S E 9810. 369 The co ogaf Ly 5009
suitabl e toM&I933¥3 in the pul sed rel ease fornul ations accor&FﬂggP 3&%‘ L
- present invention may be used in neutral formor in the formof an al kaline
salt, such as for instance the Mg2t, Ca2+, Na+ or K+ salts, preferably the
My2+ salts. The conmpounds may also be used in the formof one of its single
enantioners or an alkaline salt of the single enantioner. io Especially
preferred conpounds for the oral pharmaceutical preparation according to

the present invention are oneprazole, a nmagnesium salt of .oneprazole or a
magnesi um salt of the (-)-erf@®Hsoner of omeprazole. Omreprazole and rel ated
substances as well as their repqﬁgpjons are described in EP 5129, EP 124
495, WD 95/01977, WD 94| 27988 reby3~ s incorporated in a whole by

ref erences. The above congound§ are s&ScepNibI- 0 _OCHF
degradati on/transfot mati onN 'égc ggd euty di a. éenerally, t he
degradation is catal yzed by %cidi Te: TT%g (o] nds and the active
conpounds are stabilized with al kaline realtl nge£onpounds. There are
different enteric zo coating |ayered pre 4rations conpri si ng oneprazol e as
wel | as other proton punp 6 s ~~: ~~ LE-~2 WD 99/32093 11 PCTI'S E98/ 02369
i nhibitors described in the pnor art, see for instance L1S A 4,83,230. WO
9~/ 017y, and WD 961 01623. Especially) the latter describes alternative
manuf act unn~ net hods for the pr@pé&H. LHMDChiateric coating | ayered pellets
conpri sing oneprazole and sim| ar cquounds. The dosage forns according to
the invention provide at |eas df the dose with a pul sed del ayed

rel ease of the drug and another pdgrt of the fornrulation with rapid or

i nstant rel ease. The instant dqse of the drug can be
achi eved according to different'pri o - by single dose

| ayered pellets or tablets, by nultiple dose y #d pellets or tablets, or
by two ornore different iiactions of single dr mul ti pl e dose | ayered
pellets or tablets, optionally in conbi nati 6h with pellets or tablets

having instant release. ~ s Miltipl ose |layered pellets, or two or nore
di fferent popul ations of single or filtiple
N_CH2CH(CH3)2
Sy
w1
N
/
H
5
Y
| Q N
CHO0™ N S——{
N
/
. H
CH,



dose | ayered pellets prepared according to any of the beIOM/describg& JUN 2072
princi pl es, way®hadsl ed into a capsule or together with tabl etpPcsEIBOIBAL S

. conpressed into a multiple unit tablet. Alternatively, a nmultiple dose

| ayered tabl et nmay be prepared. zo Single dose |ayered pellets or tablets.
According to one aspect of the invention,agellets or tablets giving one
singl e del ayed rel ease pul se of the drug e prepared. The single dose

| ayered pellets or tablets may be constructed as to conprise the foll ow ng
parts: 2s - a core matenal, optionally |layered on a seed/ sphere) the core
material conprises the drug tog r wth a water swellable substance, and
optionally pharmaceutically accep abl e exci pients, and the core material is
being free fromacidic ¢ ap@Hzher eupon the fol | owi ng sequence of

| ayers: 30 - a surrounding |la contralling layer, and finally Ub

, 1~:~1 LI' ~L WO 991 32093 PCT! BE98/02369 1 ‘ ey ¢ coating | ayer
positioned to cover the lag ti CONCHyH-§ ording to an
alternative aspect of the invention, it is al 8assible to construct the

| ayered pellets or tablets as to conprise the i ngORX;ts: - a core
material, optionally |layered on a seed/ sphere,Hthe core material conprises
the drug optionally together with pharnaceutically acceptabl e exci pients,

and the core material is beingckﬁﬁe from aci di ¢ conpounds, and thereupon

the foll ow ng sequence of |ayer|s” a surroundi ng | ayer conprising a water
swel | abl e substance, andd on_€Hy - a surrounding 14g time controlling

| ayer, and finally - an entelic ating lLayer positioneg to\cover the |lag
time controlling layer. Miltip ose |a eredﬂ-- ort ablets. i s
Accordi ng to anot her aspect ofNhe C ens e dobk | ayered pellets
or tablets giving two or nore delayed releas » of the drug are
prepared. These pellets or tablets may be congtructed as to conprise the
followi ng pans: - a core material (1), optiondlly |ayered on a seedl sphere,
the core material conprises the zo drug together with a water swellable
substance, and optionally pharnmaceutically acceptabl e excipients, and the
core material is being free from acidic conpounds) and thereupon the
foll owi ng sequence of layers: - a surrounding lag tine controlling |ayer
(rry, aqg

The compound suitable to be used in the pulsed release formulations according to the

present invention may be used in neutral form or in the form of an alkaline salt, such as for
instance the Mg2+, Ca2+, Na' or K salts, preferably the Mg2+ salts. The compounds may

also be used in the form of one of its single enantiomers or an alkaline salt of the single

enantiomer.

Especially preferred compounds for the oral pharmaceutical preparation according to the
present invention are omeprazole, a magnesium salt of omeprazole or 2 magnesium salt of
the (-)-enantiomer of omeprazole. Omeprazole and related substances as well as their
preparations are described in EP 5129, EP 124 495, WO 95/01977, WO 94/27988 hereby

15 incorporated in a whole by references.

The above compounds are susceptible to degradation/transformation in acidic and neutral
media. Generally, the degradation is catalyzed by acidic reacting compounds and the active
compounds are stabilized with alkaline reacting compounds. There are different enteric

20  coating layered preparations comprising omeprazole as well as other proton pump
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- a layer (111) conprising the drug optionally together with a water

swel | abl e sYWR o083 zs and/ or pharnmaceutically acceptabl e exRGT$EN03369t he
-layer is being free fromacidic conpounds, and .. - optionally a separating

| ayer (N) which is water-soluble or in water rapidly disintegrating, ~ 6

J~~J rC'2 WD 99! 32093 13 PCTI SE98/ Oz369 erctn the layers Il and II1 and

the optional layer IV may appear in repeated sequences yn this order) and

each set of layers (Il - 111) gives an additional single pulse of the drug.

The dosage formis finally covered by an outer_enteric coating_|ayer .
Thus, a Y hr@gl%ﬁﬁr%%ﬁcﬁ‘éqdd¥é’erf P%‘Pfe%égi) rypsgangg U a6|4§>3889|&%gb/68%§9'r4(9\£ ed
as having t I ngswg - ‘2 + + I

opt i onal gI a?@ bﬁ/dlg\%% t eag}r*ggggll%eeahg%ﬁ é?s Jehﬁrl é&lr%dggg{af nghg gxfél'#od(s \f/fﬂhe

Accor di ng tpreparawdr 6f eméricvevadnP enjeradf pelles compeising Ofeptdasienl sinfil# dose
| ayered pellets or ~o tablets nmay al so be constructed with the foll ow ng

parts: - a “@mROURBt-erial (1), optionally layered on a seed/sphere, the core
mat erial_ conprises the drug optionally together with pharnaceutically
accept abl e exci pients, and the core material is being free fromacidic
conmpounds, and thereupon the follow ng sequence of layers: << - a

sur r oundi ngThednspgg forms aerasding to Ehednyention psowidq attieast 3 pars ofithe dose withewed by

- a surroundin i [0 rolling,layer (LI d -, a layer (V).

conpri si ng R“r\seegcillfﬁgm%ﬁiq?%ﬁgﬁhf %@éﬁ%é‘?‘y‘ﬁrﬁfﬁnﬁﬁﬁ}fﬁﬁ‘b‘?ﬁ%ﬁ@ r%”&%\é%ﬁ“é‘ﬁ{"e
exci pi ent s; refele ITRY Hsrdnd aﬂ@hﬁl_@ecf d&8ydd @ rthCarf ERPHOSGie @8 decor@RE konal |y
a separating layer (V) which is water-soluble or Tn water rapi dﬁy

di si nt egr atdifferent-prindslegisactdse | ayers 11, 111, N and the optional |ayer V

may appear in repeated sequences (in this order) and each set of layers (Il
+ 111+ N gi vey sngladaselpyiied pelistyPetabletsse of the drug. The dosage formis

covered by an Qub ek AIRE 18yeYeiibe dritilss Y1)

- by two or'more different fractions of single or multiple dose layered pellets or tablets,

optionally in combination with peliets or tablets having instant release.

15 Multple dose layered pellets, or two or more different populations of single or multiple
dose layered pellets prepared according to any of the below described principles, are filled
nto a capsule or together with tablet excipients compressed into a multiple unit tablet.

Alternatively, a multiple dose layered tablet may be prepared.
20  Single dose layered pellets or tablets.

According to one aspect of the invention, pellets or tablets giving one single delayed
release pufse of the drug are prepared. The single dose layered pellets or tablets may be

constructed as to comprise the following parts:

- a core matenal, optionally layered on a seed/sphere, the core material comprises the drug
together with a water swellable substance, and optionally pharmaceutically acceptable
excipients, and the core material is being free from acidic compounds, and thereupon the
following sequence of layers:

30 - asurrounding lag time controlling layer, and finally
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zs Thus, a three-pul sed pellet or tablet could be constructed as having the

foll owi ng segmesmesnf layers 11 11 + 111 + IV+ 11 + 111 + |VPETHEEPI¥Hnal

- layer V, and the prescribed outer enteric coating layer (VI). The core

material conprising the active drug can be prepared either by coating

| ayering the ~e drug onto a seed, such as bor instance sugar spheres, or by

extrusion GGJ~"~V L~""2 W 991 32093 1A'PCT/ S E98/0. 369 /spheroni zati on

of a m xture conprising the drug and pharnmaceuti cal acceptabl e excipients

It is also possible to prepare the core material by using tabl et

t echnol ogy, -ian@ntepi@EpardzSlagst pobitidheiodoasrithe fagairfle ogitroblived layer

phar maceutical |y acceptabl e excipients into a tablet core. For pellets of

the two types, i.e. single or nultiple dose pellets, which have the drug

deposited onto a.seed/ sphere by | i N it is.also possible to have an
opt 1 onal | agisoRiE R g RaE e Gieb ] Hyriton, B WRCeOR L B okt B
contai ni ng L xedd ﬂéﬂe{s'b?t&(?ét?aﬁﬁtc%?ﬂ;ﬁisc th“é%ﬁ@@in%r red core material is
used for further processin,. Different techniques to prepare the core

material sfor pellets or tablets are described below. Core material i s The
core material for the individual pellets or tablets can be constituted
accor di ng t o 2dPrmatenal, pptignallplaysredonacsead/spirnse,dhe egre magerigl comprases yhee drug

subst ance, t L sub IS i.0 m Wit ter_swell abl e
subst ance afdngRY sl Ry R P K P el B B R £
core materi akingFeelien hdidic fé@ﬁxg@ﬁﬁ&?&% thereup&iethe FoBowim 88lent Soff 1agds:t oM

aci di ¢ conpound except that the active substance as such mght be slightly
aci di c. zo Thsumbundinglay¢rrcompeisingar wararswealkabhecsutistancecayt thiteepddlK+- ATPase

i nhi bitor should preferable be ngt |ess th%naﬁl—lﬂ, and nore preferably not
| ess thdh prHRSUTAEHINGIRE fimecongolingdayr- Andialyr e material m xture or when

vater 1S added chids BBlng HLLeiOndd S B Ry e HRORBRTRFPNCr e can be

wat er insol ubl'e and co erent  oxi se or gani ¢ pol yners
and other materials, alone or in mxtures) or be water soluble and conprise
different inorganic salts, sugars and other materials, alone or in

m xt ures. FMultiple doselgveredgelleepbretadéetsray conpri se active substance in the
formof crystals, agglonerates, conpacts etc. The size of the seeds may
vary between approximately 0.1 and 2 nm The G6 ~.!"'~ ~C-2

15 According to another aspect of the invention, multiple dose layered pellets or tablets giving
two or more delayed release pulses of the drug are prepared. These pellets or tablets may

be constructed as to comprise the following parts:

- a core material (I), optionally layered on a seed/sphere, the core matenal comprises the

20  drug together with a water swellable substance, and optionally pharmaceutically acceptable
excipients, and the core material is being free from acidic compounds, and thereupon the
following sequence of layers:
-a sunouﬁding lag time controliing layer (1I), and
- a layer (in) comprising the drug optionally together with a water swellable substance,

25 and/or pharmaceutically acceptable excipients; the layer is being free from acidic
compounds, and
- optionally a separating layer (IV) which is water-soluble or in water rapidly

disintegrating,



‘ . 066 JUN 2072
WO 991 32093 PC T.~SE98/0_369 1~ seeds |l ayered with acnve substance are

produced ei WRP"BY3powder or ~sol unoni suspensi on | ayeri ng usi R§TIEP8P36 ance
-granul ating or spray coating/layering equi pnent. Before the seeds are

| ayered, the active substance may be m xed with further conponents to
obtain preferred handling and processingproperties and a suitable
concentration of the active substance in the final m xture. Such conponents
can be binders, surfactants, fillers, disintegrating agents, allcaline
additives or other pharnaceutically acceptable ingredients) alone or in

m Xt ures. Tizertn ths laglens 31 andelll and thx apuingl kagkd IV mee spreac in mpehigdisanuymres py |
nmet hyl cel | u] ose, nethyl cell l.i] ose, hydroxypropyl . cellul ose and

car boxymet H{Hs-dqr) gdozsh sHAtiperpdl 3 gV o3 dddivamshunglgariseiohghe dugaths,
starches ang oldye RNARIRARULICAYY) % S SRIARLE, RARIARGES Wi th cohesive
properties. SUTtabl'e sSurfactants-are ound T the gro ps of

phar maceutical ly acceptabl e non-ionic surfactants, such as pol ysorbate 80,
or ionic surfactants such as for i s instance sodiumlauryl sulfate.

Opt i onalsl y Tusosthnserpuisegaieiayied release pelidtior tabdet could bamonstiugted Sneingnhosnot i ¢
agent is r soluble and wil | ovide an_osnotic pressyre ip the tablet.
Exanpl es oft® %Wisﬁq%g@ﬁ?glaé?ré ITTE{;T\&TEH EHI"T%WR“%%&FX%&M’EJ thg@resenbed um
chl ori de, j Loe.vpot assi um zo sul fate, sodi um carbonat e,

| 'ithium sul ré%z,ﬁ{egg}cgiht%%?égéygbnat e, sodiumsulfate) calciumlactate,
urea) nmagnesi um succi nate, sucrose or mxtures thereof. Alternatively, the

active substance optionally m xed with any of the conponents defined above
can be for ricardieg foranmalemayve asneceofithe inveation, termultinkesiosalayered pelesooduced

by zs extrusi.on/spherani zation, . bal li or. conpression utilizing different
pr ocess‘oeqﬁ%ﬁ‘ém@.a‘?ﬁé’re WW?%W%HW&BB%W%H%’ processes i ncor paoration
of a mcrocrystalline cellulose and a | ow substituted

hydr oxypropyl cel lulose in the core naterial is preferred. The size of the

f or mul at ed -@croes matersri @), splicnadlydayexédmt £5eedisphere,ahe €ord maaetial compripssaher abi y
between 0.1 and 2 nmfor a pellet preparation, and between 2 and 10 nm

pr ef er abl y 9588 qRitaRaly raggther ¥ath pharmaceytiqally |agsepableFFPI§TEH and thy eorgmatenal

chosen amonbie bRl Sa P icir SUPr e S s G RUS A e olEee s BB o
pot assi WM -GaueroiiBing RYBEQT) EOpRdinglaWwidret swalIgHk sSbstinc® TOREWEd b aci d.

”

carbonic acid, citric acid or other suitable weak inorganic or” organic
aci ds; al umarsumoutdiolg kzgitohed scdiolimgdaye(HDreatie copreci pi tate; substances
normal |y used in _aptacid preparations such as alum nium calcium and

magnesi um hydP¥Xildesompagingsna dug,aptenaly tegrmustithrhanpasanedly acsapiablys

Al., 03.6My 3 Mo ~ - ' .A1,03. 2Si O .nH-O or
simlar co%%}t?ln lss,’ m&??&%ﬁi C 6 g&ﬁ%@%ﬁg‘%ﬁ%s ogr?(d:%swguch as

t ri hydr oxy nwiptiyhalyi 3 wepRiating kayeb@s)i whichtisieatacioltb s orah vatteratpidlyi disintegpdhinghei r
salts or ocher simlar, pharmaceutically acceptable pH buffering

subst arfées. Alternatively, the aforenentioned core material for a pellet

preparation .can_he prepar y__using spr dryi ng or congeal.i t echni ques.
P e || naiatia e G160 B BRI ertia Pookllhyer BN aPpest 3 BRBnGT SersEati e
swel | abl e sk AR I i [#EYcT Al ; I Jdy
accept abl e%éhsﬁpi ent (eg)@i? %S{t‘%ﬁéh‘svgﬁ Iz;{))la%dtss&@sa'g %ﬁ?gél%@ﬁgﬁépggg%'l as
phar maceut iTdeldoyagedomip issdoivered byi ani onrdr enwtrie coamgriayeeVhel ow. . o The swel ling

| ayer expands when exposed for an aqueous sol ution such as intestinal
fluid. Alternatively, one of the additional drug containing |ayers applied

onto the CGlrh%s,%?Jelp%lscmllaeor"iabq&@ale&ebcl c%ﬁ%c?e\ﬁeals lhia{;'igg ltﬁé’ﬁ)’ilowing sequence

of layers I+ I + ITT + IV+ II + ITI + IV + an optional layer V, and the prescribed outer

enteric coating layer (VI).

The core material comprising the active drug can be prepared either by coating layering the

30 drug onto a seed, such as for instance sugar spheres, or by extrusion
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a Wtiter swellable substances. V~-%titer swell able substances sui taglﬁe‘l‘rgr 1

t he dosage fwonmssmerording to the present invention are conpopadspssmbssar e

- able to expand when they are exposed to an aqueous sol ution, such as

intestinal fluid. ab ~~1~3 rC-Z W 99132093 17 PCT/S E98! 0_369 One or

nore water swell abl e substances may be prelient in the core materi al

together ~ith the active substance and optionally pharmaceutically

accept abl e excipient(s). Alternauveiy. one or nore water swellable

substances are included in a swelling | ayer applied onto the s core

mac orfal . Adefheldidaifh ofh bEEAM dotforsHiEht A Lo B ARGSRL el BRI ALRD

be present tn an optional swe ayer si tuat eneat

cont ai ni ng llaisaiso poksiblela prpeart the ecteanatard] dyaising tatledtectndidls, LOcompadseibhal .
The anount and art of water swellable substances) in the swelling layer or

in the cor e of dpigraranieseand; aptishelbepharmacqutinally agsopteblaexeiptenssonie aablst tatk. or

the swelling layer in contact with an aqueous solution, such as intestinal

fluid, will expand to such a degree that the surrounding |lag-tine

controlling F?p@f ; r . t aRne I be

I ncl uded 5i n I:{Sﬁgm rug trég%ppélf}?lé?\g;%l ga@%lr% ogﬂ@ﬁ@@%ﬁﬁpﬁ@gs, @S/@r%gggglcﬁg%s or
tabl ets to idepssirad endiasseod/splieonby &dyering. it isalsdrpossibleas havanan dpgiofali lhpd| e
substances whi ch can be used as water swellable substances are for

i nstance, | GAMBTIHEE RAAEFWellable Sybsianss bersath e dEug cantajning layerin he ¢ | | nked
pol yvi nyl péﬂté)l ildone (PVP TM TN XL), e.g. Kollidon CL and Pol ypl asdone XL;
cross-1inked S64ium TN TN car boxynet hyl cel | ul ose, e.g. Ac-di-sol ,

Prinmell ose ; sodiumstarch glycolate) e.g. TMTM

10 The prepared core material is used for further processing. Different techniques to prepare

the core material for pellets or tablets are described below.

Core material

15 The core material for the individual pellets or tablets can be constituted according to
different principles. A seed/sphere layered with active substance, the active substance is
optionally mixed with a water swellable substance and/or a pharmaceutically acceptable
excipient, can be used as core material for the further processing. The core matenal is free

from acidic compound except that the active substance as such might be slightly acidic.
20 The micro environment around the acid susceptible H"K'-ATPase inhibitor should

preferable be not less than pH=7, and more preferably not less than pH=8 when water is
absorbed to the core material mixture or when water is added in small amount to the

mixture.

25 The seeds/spheres can be water insoluble and comprise different oxides, celluloses, organic
polymers and other materials, alone or in mixtures, or be water soluble and comprise
different inorganic salts, sugars and other materials, alone or in mixtures. Further, the
seeds/spheres may comprise active substance in the form of crystals, agglomerates,

compacts etc. The size of the seeds may vary between approximately 0.1 and 2 mm. The
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zo Prinmojel ; sodium carboxynethylcellulose, e.g. Nyntel ZSB 1 Eos 95J v$ 2
TM r M car bo¥Q#8BHMYP starch, e.g. Explotab : ion-exchange resPhESE®¥G°%Donex

- or Anberlite ; T™ mcrocrystal line cellulose, e.g. Avicel ; starches and
pregel atinized starch, e.g. Starch TM TN TN 1500 , Sepistab ST200 ; and
formalin-casein, e.g. Plas-Vita . One of gshese substances can be used or

any conbi nations or m xtures thereof, taking into consideration that the

use zs of any acidic conpound not is suitable. Lag tone controllrng | ayer.

0 6 J~., = ~schbavily %/?*)133%993 Lfb@taﬁgrargnggéc{ugeég%e-xrlgg Ipb%ext 6%1&1%%555&%‘5?39

| ayer |s a sem penneab rane co resi st ant hat

i's sem pet tmgaiﬂoaxsﬁng foR insemoe graguiathg bt spray Sdatihgasvering egiupmaht. f | ui d.

Sui tabl e polymers are cellul ose acetate, ethylcellul ose, polyvinyl acetate,

cel lul ose acetate butyrate. cellul ose acetate propionate, acrylic acid

COnOl YTer's) o Sel @S- SN ALAGL LT S, Bl 08 O U TBE BN RSB e

conpri se po or i g agem's stchas =8 nce

sucrose, s Sablobtad p@eféﬁ&@hmﬁhhh‘ﬁh@gfb@bﬁéw préertieAnded diitaBReoféEalion 6f §:0
pharmaceutically acceptabl e exctptents such as fillers and nenbrane

st rengt h i ndctive shistegprcagethe finglrofxturs. tal ¢, aerosil, or sodi um al um ni um
silicate may be included. i o There is at least one lag tinme controlling

| ayer present in the dosage fonrts accordi ng to the invention. The lag tine
contr ol || nog| AkSfmpBASl:d LANHLIREAL Salfaddifie | RN, dRif £l ks, Ligafinst ruct ed
in- the form of asempetrreaberre rane t W I Sru after a desired
nme after iadgastes onothér plesmaeedtitally &cemabtamgbeiiaﬂ;,uﬁnecbrlmynﬁxmxesommm tion

and thiclrztess of the | aye The anpun f substances form ng such a
di srupt ihg @@%ri)érﬁrfewa@n{%%%ﬂﬁes sicha Lagpé@rppﬂén%m@ Ping layer, is

usually in 0 v .t he

Ul RN ool PP SRR BB
anount of spigflidond) gelating, sngdit, rsQird:th@ndl after phmaceu@csu)smapmm substances
sem pernmeabl e nenbrane , is between 2 to 2?0 zo %b wei ght. A preferred

di srupt i ng widntahesiva pranemtiasedritahlesurfactants arefoundrin the sroups of pharmageutically

or o1 or abl y FOREBOGIdS Fie oot g8 BB Purmai); onitpicRutiet el RN RO e

contr ol kd NGnkayR'solf¥n REnS SME:s uct ed as a di srupting

Optionally an osmotic agent is placed in the core material. Such an osmotic agent is water
solubie and will provide an osmotic pressure in the tablet. Examples of osmotic agents are
magnesium sulfate, sodium chloride, lithium chloride, potassium chloride, potassium

20  sulfate, sodium carbonate, lithium sulfate, calcium bicarbonate, sodium sulfate, calcium

lactate, urea, magnesium succinate, sucrose or mixtures thereof.

Alternatively, the active substance optionally mixed with any of the components defined
above can be formulated into a core material. Said core material may be produced by

35 extrusion/spheronization, balling or compression utilizing different process equipments.
For extrusion/spheronization processes incorpaoration of a microcrystalline cellulose and a
low-substituted hydroxypropylcellulose in the core material is preferred. The size of the
formulated core materials is approximately between 0.1 and 4 mm, preferably between 0.1
and 2 mm for a pellet preparation, and between 2 and 10 mm, preferably berween 3 and 7

30 mm for a tablet preparation.
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sent permeabl e nenbrane. E nreric coating | ayers) and separating |ayer
30 Ub J~wo9dabdssL WO 991 32093 PCTI SE981 0_369 19 Bef or e apmplcytisrgsa136s
- enteric coating |ayer onto the | ayered pellets or tablets, they ma~~
optionally be covered with one or nore separating |ayers conprising
phar maceuti cal excipients optionally including al kaline conpounds such as
for instance pH buffering conpounds. This separating | ayer separates the
conposition of the layered pellets or tablets fromthe outer enteric
coating |layer. The separating |ayer as well as the other type of |ayers,
such as the swelling and lag time controlling |layers, can be applied by
coating or §aiydld 41kalReRdariveesarl be SHosérPRhene But RER0E s§letdd 13SsubSRhdAGuaan,
coating granulator, centrifugal granulator or in a fluidized bed ~0o
appar at us (&stbé s, NEIASSIUR, Calqyem. magmesiunmansd alamitiem saitgyanphosphdncessid f or
the coating _process. As an.alternative the |ayers) can be applied. by using
powder  coat TREET - Ee @i ool Shitehic yaek MGHAnld arT BT POl SRR o
opt i onal s S epaieiiésodid HicaBbshal @ph&sitatd; S@bdiincRs f&GRIaAY h8ed inSantRTPOUNdS
such as, for instance, sugar, polyethylene glycol, polyvinyl pyrrolidone,
pol yvi nyl aprepdratignsotly as alyiniraemt edieipnmandmagnesiapyhydeaxidest omenesium oxide or
nmet hyl cel | ul ose, ethyl cel | ul ose, hydroxypropyl nethylcellul ose,
car boxynet hgdmpeisitelfubstnsesdsuatn as i, 0%.hizg©). COs d@HaDp (Mg o1, (QH )15 OprEs O).
Addi tives such as plasticizers, colorants, pigments, fillers, antitacking

and anti - stRfgOCABOSNSIO, RHGD FSirthir doRfoAESE oFBRNSSH BITRH SR iisfincds suithdm
di oxide, .o talc, pH buffering substances and other additives may al so be

i ncl uded i nkipy&aRyHeMF [adlihdilethaYe basidiihd L48dsREh QALinFR) ahd el salt@¥€Eihérs
applied to the | ayered pellets or tablets it may conStitute. a variable

t hi ckness. simdamphirmageuticalik aeeeptabie pHrbulfpting sitistagegsar at i ng | ayer is 's
normally only limted by processing conditions. The separating | ayer nmay
serve as a diffusion barrier and may act as a pH buffering zone. The
optional se i I |l . i b ot d f ive
subst ance algg%rgétwt}%é tlg%?él;eca “B‘?ﬁ%ﬁf“tg@%ﬁ Pot‘%h@éﬁ g%tspgégpédodrr{n%én %ce) P&%b%gﬂ%\) t he
| ayer ed pelds@rigspeay dradrigetr songealingveehsiduésy one or nore enteric coating

| ayers by using a suitable coating technique. The enteric coating |ayer

mat erial may be dispersed or

s Swelling layer.

The applhied swelling layer comprises one or more water swellable substances, a suitable
binder, and optionally pharmaceutically acceptable excipient(s). Suitable swellable
substances, binders, as well as pharmaceutically acceptable excipients are described below.

20  The swelling layer expands when exposed for an aqueous solution such as intestinal fluid.

Alternatively, one of the additional drug containing layers applied onto the core material

may be a combined drug swelling layer.

23 Wazter swellable substances.

Water swellable substances suitable for the dosage forms according to the present
Invention are compound which are able to expand when they are exposed to an aqueous

solution, such as intestinal fluid.
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06 ~p~~V C-~2 WD 99/32093 2U PCT!S E 98; 0.369 dissolved i i r, ter

or m suitab¥e%yehi ¢ sol vents. As enteric coauns |ayer polyﬁgféggﬁ%yﬁ?

- nore, separately or mconbination, of the follow ng can be used; e.gqg.

sol unons or dispersions of nethacrylic acid copolyners) cellul ose acetate
pht hal ate) hydroxypropyl methylcellul ose phthalate, hydroxvpropyl

nmet hyl cel | ul ose acetate succinate, poIm#&r~I acetate phthalate, cellul ose
acetate trinmellitate, carboxvnethyl ethylcellul ose, shellac or other

suitable enteric coating | ayer polvner(s). Additives such as dispersants,
colorants, pigments, additional polynmers e.g. poly(ethylacrylat,

met iy Mot NaGtydrthdre vk solefEii Ry Re8RbY b SRELAIn BUANLS niTBYaPl300RE of
included into the enteric coating [ayer. er conpounds nay be~added to

i ncrease fithenduve elitegre and op tordéie phaseacdiitidallyi aogeptdbleeicibient@) SA iérfarjvidiyc €S
into the acid susceptible material. The enteric coating |ayers) constitutes
a t hi cknesongfor meps waleraveliaplesublsianess aroingluded in @ swelling jaygbarplied antoade ~t m

The maxi mum_t hi ckness of. the l.i.ed en c coating .layvers) jis.nornall

onty 1 QR RE e s 8 e BRI sV EPIR s el B R alsf 5P e
cont ai ni Ng ahpAbsal sARMIng AT Sithated BéheSAURE HfoCRatainisg 13?&?5& 139%e@5&8 or
contai n pharmaceutically acceptable plasticizers to obfain desired

mechani cal sphorperusedss thi8wore mhwsel ci zers are for instance, but not
restricted to, triacetin, ettnc acrd esters, phthalic acid esters, diburyl
sebacate, cetyl alcohol, polyethylene glycols, gl~~cerol zo nobnoesters,

pol ysor bat L6 ] ARG (] 1 ferably
optim zed %ﬁ%&%{ﬁr%@ tm ﬁ%%eg,ﬂﬁsf 0 thggtl%g{eesg{cgg&dg*%%gﬁ ési’l)tl,%[)lgel ected
pl ast i ciozemiag¢rizixkchoben mppth edvagnhatnie afre aatetiad ot theswveling lkyenat canshgahf orm
a The prepared | ayered pellets, optionally mxed with tablet excipients are

) ) DA
filled int 313985048 splution sughasyintesunal fuid Wil oxpand tgisuchpAegreairethed dosage
form Alter Vel Vi o . ' W] | et .
prepared ¢ 0reriile e f: SN e momb R bk K Vel P MERBIETRRL L 1
a snoot h sulsbaeendhidddip theadugcompesihp 1dyRebf BieMilEFle tdiRrad illietsidr Yatdérs fohe 30
tabl et during packagi ng and transport. Such a tablet coating | ayer may
further conpamease disgolgtign-rage of-the dwp BB1i®2093 21 PCT/ S E98/ 02369 additi ves
| i ke anti-tacking agents, colorants and pigrrients or other additives to
obtain 'd tabl et of good appearance. The dosage forns according to the
invention are suitable for oral adm nistranon. The dose s wi |l depend on
t he nat ur e Saiable substances which gan be usedse wateriswellphla selstantescarg feransiancealovo van

substituted hydroxypropy! cellulose, e.g. L-HPC; cross-linked polyvinyl pyrrolidone (PVP-
XL), e.g. KollidonTM CL and Polyplasdonew XL; cross-linked sodium

carboxymethylcellulose, e.g. Ac-di-solN , Primelloscm ; sodium starch glycolate, e.g.

20 Primojz:lTM ; sodium carboxymethylcellulose, e.g. Nymcel ZSB 10 ; sodium
carboxymethyl starch, e.g. ExplotabN ; lon-exchange resins, e.g. Dowe:xTM or Ambe.rlitem ;
microcrystalline cellulose, e.g. Avicel ™ ; starches and pregelatinized starch, e.g. Starch
1500TM , Sepistab STZOON ; and formalin-casein, e.g. Plas-VitaT'VI . One of these substances
can be used or any combinations or mixtures thereof, taking into consideration that the use

25 of any acidic compound not is suitable.

Lag ume controlling layer.
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according to the age, body weight, and response of the individual patlen{.
Chi | dren anwopast@ats with |iver diseases as well as patient 8Cui{388%0Béhg
-termtreatnent will generall ~~ benefit from doses that are sonewhat | ower
than the average. In the treatnment of other conditions higher doses than
average will be used. io Preferably, a do§§ge formof the proton prinp

i nhibitor, for instance 1 - 500 ng is adm hi stered once a day. Suitable

doses conprise for instance about 5 - 100 ng of the substance, and~nore

preferably ig i 80 rTg Thl:lap dosaﬂe form rnal%/lq tfe adm ni stered together with

ot her sui t abP&lag RS SOTAlNSGIBYEHE P SERIPSFPEADIC BATHETHAIE COTPINGAR AT, FesiEent i t y
~ s stimul a4 m‘?ﬁ't‘i% i : ] GSEEHE" es
descri be thﬁeéllpﬂl\igﬂl'??%%nore ?é}blggrga:fxla‘a%e? ogmﬁrbgzs%lg}?%{nnghﬁymg% arrlﬁl e 1.
Pul sed si ngpélgmednsare delldysedicericcethgickyless gopsidybictaamphiulssagctmgpasiawn
salt of S onmeprazole ( pellet strength approx. 44 ng/g). '1,S Preparation
of core nuatealiuldse gepite peepibuale rey/Imiatid aipolYmerd) sabhlay Fudrdgis NRA@r RUSFRASI ON
was nade according to the conposition below, S-oneprazole My-salt 100g
HPMC) 6 tpspdi$mer map oftidhally copRis¥\pQeFOing AgeRCEuch £08wieBSfutle kitstanbat e
80 Purified water Zg ~ ~ g HPMC was dissolved in water during stirring with
subsequent $ddReTPIn S3F OpG WA SEHbE rRIYRATES: melvgthylgne hygok ddsfensi on was

sprayed ont : I - | Lujdi zed bed. The
wel ght o |t TRl A AR il BN E AN g e Brens SRR TR R e
A (wat er fesgenSuasieasiaiy)acrosil,ar Bbdigm dumitieh siiteleindy 1 inelatances was
prepared according to the follow ng conposition;
1o There is at least one lag time controlling layer present in the dosage forms according to the
invention. The lag time controlling layer positioned nearest the inner core material is
constructed in the form of a semipermeable membrane that will disrupt after a desired time

after ingestion.

15 A desired lag time may be adjusted by the composition and thickness of the layer. The
amount of substances forming such a disrupting semipermeable membrane, i.e. a lag time
controlling layer, is usually in the range from 0.5 to 25 % counted on the weight of the core
material including swelling substances or a swelling layer. Preferably the amount of such a
lag ime controlling layer, i.e. a disrupting semipermeable membrane , is between 2 to 20

20 % by weight.

A preferred disrupting semipermeable membrane, i.e. lag time controlling layer, is
composedof a mixture of ethylcellulose and talc. The mixture contains most preferably 10

to 80 % wrw of talc.

Optionally, any additional lag time controlling layer may be constructed as a disrupting

semipermeable membrane.

Enteric coating layer(s) and separating layer(s).

30
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Low substituted hydroxypropyl cel lul ose (L-HPC) 162 g Hydroxypropyl cell ul ose
LF (H' C LFvOM™/33098al ¢ 3S4 g EtOH (99.5% 3100 g ~a HPC LF m§§T§¥%%%P@°ed in
. ethanol during stirring, then talc and swelling agent L-HPC was added. The
suspensi on was sprayed onto |75 g of the core material tom above in a
Wir ster equi pped fluidized bed. The wei th of the obtained product was 711
g. ~s Application of lag tinme controllins ?ayer (sem perneabl e nenbrane). A
coating suspension was nade according to the follow ng fornul a;
Et hyl cel lul gse, 10O cps 10 g Talc 23 g EtOH (99.5% 1000 g The
et hyl cel | ul GsEOTRABPNINEAH| aPETIC GPating laxerrnie thedayargrhpeliersraritaljetst thenmasl ¢ was

added. zc Sprayi of the.suspension onto_ 150 of swell | | avered pellets
from above (anxé&aﬁgf(Pe./cfver%B\% an5~°r~"lg:f%%%ll%%i)%p"ﬁ%’ls}@é%@éﬁgﬁal% nm
obt ai ned by egkigientibptvAd1yiRBRdINY AkAlME cshBburfi $hdPRNof Indidte H-Hi€frind he

wei ght of the obtained pellets was 176 g. Pellets (corresponding to approx.
10 ng act i veospbendsnTh} sewarasingriaysrsephratss thg comppsitien eiothe 13 ysredpshats ar tabld .
2 (paddl e), .and . operated .at 100 rpm 37C and with a phosphate buffer pH
6.8. The’di &8 i°8FFr8T“°58€PV§’gslﬁg¢§t ance was followed by registration of

t he absorbance at 292 nmin a buffer solution, using a 0.5 em fl owt hrough
conpact cell. The dissolution profile neasured at 293 nmis shown in Figure
1. i 0 ExanplTae 2eparatingdalves iangled ad tlseottied tapyeeat laydre aseh dsathieswelling lahdtag time
conprising magnesiumsalt of S razol e (pellet strength approx. 43

my/ g). ~s PFRNERIHPS Bixetat cadiecPRHEGPY &p2ting 9 laveang REPEFARIICS I SHIteRIe ggUIRMmERTS g

cont ai ni ng I S i . 4 :

S omepr azol SUREERRAIESTRE AERNGEH Skl BGOHREY A MBEEBEY 575
HPMC wasio di apgsura@sl (infludif oW wdter ti@) ading watkd aid/bihorgaric ssiuenms fordRe daeingOf

Pol ysorbate 80 zo and the substance. The suspension was sprayed onto 290 g
of sugar spheacess. ANEnaliemaive the faygr(s) de:ie@enl?etdehy usigg RAWASE SOIUNG arRscsiei ght
of the obtained product was 39~ g. Application of swelling |ayer A water
free suspeng?%wgc%%’t“q“ﬁf‘ng in water swellable substances was prepared
according to the foll owm ng conposition; U6 ~~~d ~~~~~

Suitable materials for the optional separating layer are pharmaceutically acceptable

15 compounds such as, for instance, sugar, polyethylene glycol, polyvinyi pyrrolidone,
polyvinyl alcohol, polyviny! acetate, hydroxypropy! cellulose, methyicellulose,
ethylcellulose, hydroxypropyl methylcellulose, carboxymethylcellulose sodium and others.
used alone or in mixtures. Additives such as plasticizers, colorants, pigments, fillers, ant-
tacking and anti-static agents, such as for instance magnesium stearate, titanium dioxide,

20  talc, pH-buffering substances and other additives may also be included into the separating

layer.

When the optional separating layer is applied to the layered pellets or tablets it may
constitute a variable thickness. The maximum thickness of the optional separating layer 15
25 normally only limited by processing conditions. The separating layer may serve as a
diffusion barrier and may act as a pH-buffering zone. The optional separating layer may
improve the chemical stability of the active substance and/or the physical properties of the

dosage form.

30 Finally the layered pellets or tablets are covered by one or more enteric coating layers by

using a suitable coating technique. The enteric coating layer material may be dispersed or
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WO 991 32093 24 Low substituted hydroxypropyl cellul ose (L-HPC) 16? 06 JuN 2%

Hydr oxvpr opwe eddaedose LF (HPC-LF) 7.~ g Talc 3~4 g Et OH (99.P%SE34/01369

- PC T,~S E 9802369 HPC-LF was di ssolved in ethanol during stirring, then

talc and swelling agent L-HPC was added. The suspension was sprayed onto

17~ g pellets fiomabove in a Wirstcr qu:ihg)ped fluidized bed. The wei ght of

t he obtai ned product was 711 g. Apnhcati of las tinme controlling |ayer

(sem perneabl e nmenbrane). 100 g of the swelling | ayered pellets obtai ned

above were coated to obtain a lag-tine controlling |ayer with the

suspensi on HBRbkglved intdiiecebtetibras ajutdle oani8 sgiveatsc AS egreivt cSitemriatee pdlvondes OH

(99.S% 620 g ~o The suspensi on was prepared b}/ di ssol ving the

et hyl cel | ul 88%07 MoRehSEPATAAIY, BT INAPMBRALOR; ol the follawiag cathRe BISGef-2cONBITAES

wer e added. Al f - ' n ]
ver e, 20dod. GSRERYLIS: ALubISSUSRSIR MAATLAIE RSB NER WANSARED) |
g. i s The pRiHyddeRulgé BhtﬂﬂlaieYEﬁjio@&rb@'l%ﬁlg(lbélﬁdode&cﬁé&rﬂﬂb@nﬂte, polevinyl
di ssolution profile is shown in Figure 2. anple 3. zo Single dose |ayered
pel | ets, s i . ecetasqphthilatec celivdase pestate dnmelidate, cadwxymesthyy) ethylaslluless shallacor s
conpri sing nesium salt of .S-oneprazole. (pellet strength approx. 37
ng/g). O g&gquﬁaﬁlﬁfﬂm‘:S?@?%%er'pf?y@r%&pI i cation of enteric coatine
| ayer. PCT!S E98/0.369 Pellets fromExanple 1 were enteric coated in a
fluidized bed with a coating dispersion according to below, Eudragit L30
D- 5~ (30 % wddittvessueh s dispergght§golbrams, ipydmerits, atditional@olvmeérsg.gd yccrol e
nonostearate (GVS) 0.3 Pol ysorbate 80.0.03 g Puri.fjed water 40.4 s A
honogenous BYXtSHHERaYa) y&%‘%ﬁ@%ﬂeﬁ%‘&? 3&#%8?@%&‘%%%’&9% B0 and
gl ycerol . no i t T i I ol
Eudr agi £° di {s?‘gg%dgﬂ’ﬁz’ g’r? t[ ercgg?r%ge{a&ﬁ\e c\?\g&@?ts’%ér SI ?ﬁ&séém%reg?ﬁﬂggagétq@%bt ain
t he coat i ngthidtknpssr£hid a6 deckbae diffiisiondo fGicRIkCEBtrid)uidees irtp e &id susteptib®0 g
pellets from Ex_ar‘rq_le 1, using a Wirster _ _ '

matenial. The enteric coating layer(s) constitutes a thickness of approximately at least 10

um, preferably more than 20 um. The maximum thickness of the applied enteric coating

layer(s) is normally only limited by processing conditions.

Any of the applied polymer containing iayers, and specially the enteric coating layers may
also contain pharmaceutically acceptable plasticizers to obtain desired mechamcal
properties. Such plasticizers are for instance, but not restricted to, triacetin, citnc acid es-
ters, phthalic acid esters, dibutyl sebacate, cetyl alcohol, polyethylene giycols. glvcerol

20  monoesters, polysorbates or other plasticizers. The amount of plasticizer 1s preferably
optimized for each formula, 1n relation to the selected polymer(s), selected plasticizer(s)
and the applied amount of said polymer(s).

Final dosage form

The prepared layered pellets, optionally mixed with tablet excipients are filled into a
capsule, or compressed into a multiple unit tableted dosage form. Alternatively, the dosage
form is a multiple lavered tablet. Prepared tablets are optionally covered with filmforming
agent(s) to obtain a smooth surface of the tablet and further enhance the stability of the

30 tablet during packaging and transport. Such a tablet coating layer may further compnse
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equi pped fluidi zed bed. The weight of the |ayered pellets vvaE(é]l/éll%)g 3369 4

Pell ets (c&WP@?ﬂWﬁﬁing to approx. 10 ng active substance) we

- using USP dissolution apparatus No. 2 (paddle) and operated at 100 rpm and
37C. First the pellets i s were immersed_n 0.1 MHCL for 2 hours (pH 1.2),
t hereafter phosphate buffer conponents wele added to obtain pH 6.8. The

di ssolution profile was regi stered as described in exanple 1, and is shown
in Figure 3. The pellets were examined with respect to acid resistance.

Aft er exposaddiiveslilge antiviapking dgentih goloranthangd pigments &y other addiziEesi o @btaubat ance
remai ned intact.. zo Exanple 4. Single dose |layered peliets, i.e. enteric
coated pul Sajfefiggrda %l ayed rel ease pellets conprising magnesi um salt
of omeprazole (pellet strength approx. 35 ng/g.). 0 6 JAN Z~' nZ WO

991 32093 PCT/ SE98/ 0: 369 26 Preparation of core material (spheres |ayered
W th drug) .Tha dibsagg formm aricording ©USPEvSNioon ave suinbitefoa ocad admmgsttanohhEhe dose

conposition bel ow, Oreprazole My-salt 100 g HPMC) 6 cps.1 ~ g Pol ysorbate

80 2 g PuriYHlelgPes sy the parufs andiPxamty Qs thei dsssre/OcbeiFraiade T Mot i dlpgyvary
t : :
Suspens: on B2 LBrayatos SuE: S ERRBCLAt Rt Rl5ali, Childn 1

fluidized hadentdwithlivehdiseases dsrveell sepavientg ihd@floddwer bteamnad will geziliwas 39~
g. Application of swelling |ayer ~0o A (water free) suspension containing in

wat er swel |bgpefe fronpdesen s aksomswaptdowar than dhresaverpge olnithe rrameniw frgher
conposi tion,_Low substitut hydr ox | cel | ul ose (L-HPC) 162
Hy(rtlnr) oxyproﬁi?f“&%‘&?ﬁ‘ﬁ??‘g%’é dﬂﬁsﬁﬁaﬂé/"fﬁgcﬁﬁg’%‘éfcg 354 g E'EO—| (929. 5% 3100 g

HPC- LF yas dissolved in ethanol during stirring, then the talc and the

swel ling agent L~s HPC was added. The suspension was sprayed onto 17~ g of
cor e mat er iPatfefablyye dbsage formaofMhe progon pump pdebitdr) for distande he $00 rgeiswei ght  of

(0o e AT g onres ool e Shaoe it G She Pl 1’
fraction O. ~anl: ipe i Vi 8‘%% ad
coated wt ﬁgﬁieﬂ%uaggen?nogf g?fﬁg[}'lgv%? %to%%ggﬁduﬁg%%éggﬁ psaygﬂrgag&%% tgg§!§ezr093

with other suitable drugs, such as antibacterial compound(s), NSAID(s), motility

ts  stimulating agents, and/or antacida.

Examples

The following examples describe the invention more in detail without restricting it.

20

Example 1.

Pulsed single dose delayed release layered pellets comprising magnesium salt of S-

omeprazole ( pellet strength approx. 44 mg/g).

[
whn

Preparation of core material (spheres lavered with drug).

A drug containing suspension was made according to the composition below;

S-omeprazole Mg-salt 100g
HPMC, 6 cps 15g
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77 Talc 18 g EtOH (99.5% 810 g 0 6 JU~I 2Cn2 PCT!S E 9810. 369 The
suspensi on wasegmzagsar ed by di ssol ving et hyl cel |l ul ose in et harRSIT/SE?PPI3G0
. stinmmg, then talc was added. The suspension was sprayed onto the pellets in
a Wirstcr equi pped fluidized bed. The wei ght of the obtained product was
137 g. s Application of enteric coatine |eyer . 120 grams of the pellets
fromthe previous step above were coated wrth an enteric coating solution
according to below, HPMCP (HP-55) 33 g Cetanol 2.4 g Acetone 353 g Et OH
(99.5% 151 g ~o The coating solution was prepared by dissol ving HPMCP and
cetanol in ) of the solvents during stirri The coating sol ution
was appl i edﬁf’wsggbg\%?soter equi pped fluidi zed bed. T%% wei ght of the | ayered
pel | ets waspidfle@watsg The | ayered pellets were exagigned with respect to
acid resistance in 0.1 MHCI. The acid resistance was 97 % Example 5. zo
Singl e dose |layered tablets, i.e. enteric coated pul sed single dose del ayed
rel ease tablets conprisj n%“gﬁgnesi um salt of S-onmeprazole (Tahlet st reg(gt h

approx. 16 HgMC mesdiselye JeE SUIRG SHERS JdBryRscqushy additio ol Pohuosdats

according t i i th Q0 ~ ~ |
PCT! SE98~02%2'$&§§}%-' L&?r‘\g 59%’5%?@9%25399 e 3“‘3 368%1\5?%@#‘%% g?‘%%ﬁ%g‘ﬁl iPose.
Avi cel pH 163idiZed bgd Miss weiglissfaht bbaired|produRs &as 295 gel PH 102 sp. coarse

grade 400 g L-HPC 256 g PVP-XL 302 g Sodium lauryl sul phate (SLS) 30 g Water
purifieds1060 g A granul ating solution was prepared by dissolving the SLS

in 460 g of Eugi fied ;wat erﬁ. TEe gowders above were m xed in a mxer after
whi ch the s F3n YSh even s stream Thereafter approx. 600 g
water was agdef ' .nﬂibgl iBrs iR G ' LS EAGLAN 1S hA

to the massg Thé&%egggﬁg{}zﬁrl e |1n 1§rﬁ&n§wg{}%tﬁc§®sgéé overa‘?gagﬁts. ?@q&y
Pr epar at i ontotthe félldwahg eomposidbd;er nilling through a 1.0 nm screen the

obt ai ned granules were m xed with tablet |ubricant, sodiumchloride, and an

addi ti onal anount of swell abl e substance, according to the foll ow ng
conposi tion;

Low-substituted hydroxypropylcellulose (L-HPC) 162 g
Hydroxypropylcellulose LF (HPC-LF) 74 g
Talc 354 g
EtOH (99.5%) 3100 g

HPC-LF was dissolved in ethanol during stirring, then taic and swelling agent L-HPC
was added. The suspension was sprayed onto 175 g of the core material from above in a

Waurster equipped fluidized bed. The weight of the obtained product was 711 g.

15 Application of lag time controlling laver (semipermeable membrane).

A coating suspension was made according to the following formula,

Ethylcellulose, 10cps 10g
Talc 23 g
EtOH (99.5%) 1000 g

The ethylcellulose was dissolved in the ethanol during stirring, then talc was added.

20 Spraying of the suspension onto 150 g of swelling layered pellets from above (0.61- 0.71
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Ganul es for tablet core400 gSodi um chl oride (passing 0.3m) iy
stearyl fun¥Pad2¥P®ruv)8 gPol yvi nyl pyrrolidone cross-|i nkedggﬁgg-g%’?geo g
. ~s The m xing was perfornmed to honogeneity in a Kenwood m xer . The m xture

was conpressed to 6 mmin dianmeter tablets having an average wei ght of 126
ng, on a single punch tableting machine (§jaf). ~ b ,IUN Z~~I WD 991 32093
29 PCT! SE9810' 369 Application of lae tine controlling | ayer (sem perneabl e
menbrane). The tablets from previous step were coated in a VWWurster
equi pped fluidi zed bed coating apparatus with a coating suspension of the
fol | ow ng caipoeBlainedby sfeviigPvad dohdin{aharstért dtpippee Ifluidiseicoell: THe Waighs or the
m croni zed 291 parts by weight 11 parts by weight 7 pans by wei ght Sum 309
parts. 200 gb@mdoﬁllql&b%ﬂlgﬁere processed and the coating was conti nued
until the average tablet weight was 134 ngy. to Application of enteric
coating |layer The tablets obtained in the previous step were coated with an
enteric Coaplii {cBKElpdninklic aBHER. RAERERY subfiahl) WehCarPREULRG (0GRL I NG
step. The coating solution had the foll ow ng conposition;” I'S Hydroxypropyl
met hyl cel | utiesstutidy sppatacus(No--Spaddie), andbpetated ant0Epg 33C @AGKattyaghoSpiate 100
grans of the tablets were processed and the coatin tablet weight was 148
ng. 16 1 15tuffey pih68gThgdissaduting efachye sybsgree was followed by pegistrationed thent | |

the aver a9€ bsorbance at 292 nm in a buffer solution, using a 0.5 cm flow-through compact cell. The

dissolution profile measured at 292 nm is shown in Figure 1.

o Example 2.

Pulsed single dose delayed release layered pellets comprising magnesium salt of S-

omeprazole (pellet strength approx. 43 mg/g).

15 Preparation of core material (spheres lavered with drug)

A drug containing suspension was made according to the composition below;

S-omeprazole Mg-salt 100g
HPMC, 6 cps 15¢g
Polysorbate 80 2g
Purified water 323 g

HPMC was dissolved in water during stirring with subsequent addition of Polysorbate 80
20 and the substance. The suspension was sprayed onto 290 g of sugar spheres (Non-pareil) in

a fluidized bed. After coating the weight of the obtained product was 395 g.

Application of swelling laver

A water free suspension containing in water swellable substances was prepared according

s to the following composition;



_ Ub JUN %
I ndi vi dual tablets were anal yzed using USP di ssol uti on apparatus No. 2

(paddl e) eqWppa08o with stationary baskets and operated at PEOGESHPI3Ahd

- 37C. First the tablets were pre WO 99/ 32093 30 0 6 JINN 2C2

PCT/ SE98/ 02369 exposed for 0.1 MHO for two hours (pH 1.2), whereafter the

di ssol ution nedi um was changed to phosphat,g buffer pH 6.8. The dissol ution

profile obtained was regi stered as described in exanple 1, and can be seen

s in Figure 4. Exanple 6. Miultiple dose |ayered tablets, i.e. enteric

coated dual pulsed multiple release tablets. (tablet ~o strength approx. 3

x 1~ ng). Glawbésufitahhydesxypospvlcdiukise (OHBCWer e made atédrgding to the

foll ow ng conposition; S-oneprazole -salt 229 g Mcrocrystalline

cel | ul ose, Aydetyrmpyieriiuioss lf (HREdLNyst al hne cel | ul ose, 7A8 cel PH 102 sp.

Coarse gr ade[‘\:1 COO g L-HPC 256 g PVP-XL 302 g Sodi um | aurybsglrihate (SLS) 30

g Water purified 1060 g ~s A granul ating sol uti on was pr |3 d by

di ssol vi ng tgheugb®ses) 460 g of purified water. The powdejmo%bove were m xed

in a mxer after which the solution was added in an even stream Thereafter

approx. 600 g water was added during continued m xing, to give zo

satisfactory_consistency tq.the mass.. The mass was dried in a drying oven
at 50C overh%’ﬁ?.w“ %SSBIV\FQI‘KP 2%2"%"9983‘269’3’ anmwlb%wnpiéiﬁ%? ation

of tablet c t ' n_t t a;ne ranul es
vere i xed SR The Shapehiidh WAk Skt X7 SERRH4E B B8V ERA WY 2nount
of swel | abl eqsigped AidRzed 3€€.OTHE el ght® ftRColi@ine @ PrdAdciapPAgig i on; s G anul es
for honpbgenous tablet core 400 Sodi um chl oride (passing 0.3mm) 80 Sodi um

stearyl fumarate (Pruv) 8 Polyvinyl pyrrolidone cross-Ilinked (PVP-XL) 20

P-4
LJ

Gy

Application of lag time controlling laver (semipermeable membrane).

100 g of the swelling layered pellets obtained above were coated to obtain a lag-time

controlling layer with the suspension below;

Ethylcellulose, 10 cps 8¢g

Tale Og
Mg-Stearate 2g
EtOH (99.5%) 620 g

The suspension was prepared by dissolving the ethylcellulose in the ethanol during stirring,
then the other compounds were added. Spraying of the suspension onto the pellets was

done in a Wurster equipped fluidized bed. The weight of the obtained pellets was 116 g.

ts  The pellct.s were analyzed as is described in Example 1. The dissolution profile is shown in

Figure 2. '

Exampie 3.

20 Single dose layered pellets, 1.¢. enteric coated pulsed single dose delayed release pellets

comprising magnesium salt of S-omeprazole (pellet strength approx. 37 mg/g).
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The m xi ng was perfornmed to honogeneity in a Kenwood m xer . The m xture

was conpr es¥e@IBWIS nmin dianeter tablets having an aver agePQEPEBOP 136

. to ng, on a single punch tableting machine (Diaf). Application of laa tine

controlling | ayer (sem perneable nmenbrane). The tablets from previous step

were coated in a Wirster equi pped fl uidi zgd bed coaung apparatus with a

coating suspension of the follow ng conpdSition; ~s EtOH 99.5% (w'v) 291

parts by weight Ethyl cellulose N-10 11 parts by weight Talc, mcronized 7

parts by weight _ Sum 309 parts. 200 grans of tablets were processed and

the coati NG yMksarfd b dneeRd doalihd 1a9¥er age tabl et wei ght was 134 ng. zo

Appl i cati on“#—mmWr The tabl ets obtained in previous
step were @elHewdromnExdiepledmeeregnicpuenstediin afloidzedibed witheomaiingidspampensi on
of the follow ng conposition; 0 6 JUN 2Q02 WO 991 32093 S- onepr azol e

NI A-sal t HpEFBMRBBPSIO%iet hyl cel | ul ose 6 cps Ethanol 99% ~% ater purified
Sum 32 20parts by weightl3parts by wei ght128parts by wei ght 128parts by

wei ght 289parts. PCT/S E 98/ 02369 99 grans of tablets were processed and the

coating Wag,aepitiIBeas-33ntBd of Rewaigieagen)t abl et wefxdyd was 162 ng. s

Application of enteric coating |layer The tablets obtained in previous step
wer e coat ednathytciste FE€) i ¢ coating | ayer in the 6age equi pmrent as for the

pr ecedi ng at i step. The ting solution had the foll ow ng conposition;
i 0 Hydroxy IS‘W‘?r]g 4=&*ar*a@‘8§>e phtal ate (HP-55)%48 parts by wei ght
Cetanol 1 ) 153 - " Ethanol (95% W v) " Sum 235 parts 119
grans of tﬁglxts%?{g?sbewere processed and the coat ﬁg%:{%vas continued until the
aver age tabufified®atdt Was 173 ng. i s Individual 4pabgets were anal yzed

usi ng USP di ssol ution apparatus No. 2 (paddle) equi pped with stationary

basket ssand operated at 100 tpm and 37C. First the tablets were preexposed

I 8 ' D ﬁ o :SL D rl\]/lafligl%{ﬁ) g{c@%%@_@%ﬁé _%lisp\é\xl'(sl{aorne\gg.stp%r:pa}rpf b)('j :iiggc%igé i)glr}]'sor;g(ajtle %Wa\rll\g Sgly%rc]r%rl] ged

monostearate in water. Triethylcitrate was dissolved in the Eudragit dispersion and

thereafter the two dispersions were mixed to obtain the coating dispersion.

10 The coating dispersion was applied onto 120 g pellets from Example 1, using a Wurster

equipped fluidized bed. The weight of the layered pellets was 140 g.

Pellets (corresponding to approx. 10 mg active substance) were analyzed using USP
dissolution apparatus No. 2 (paddle) and operated at 100 rpm and 37°C. First the peliets
15 were immersed n 0.1M HCI for 2 hours (pH 1.2), thereafter phosphate buffer components
were added to obtain pH 6.8. The dissolution profile was registered as described in
example 1, and is shown in Figure 3. The pellets were examined with respect to acid
resistance. After exposure to 0.1 M HCI during two hours, 96 % of the active substance

remained intact.

20 Examgle 4,

Single dose layered pellets, i.e. enteric coated pulsed single dose delayed release pellets

comprising magnesium salt of omeprazole (pellet strength approx. 35 mg/g.).
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WD 99/ 32093 33 0 6 JUN 2002 PCT/S E 98/ 02369 The dissolution profile
obt ai ned wawo sgi2e23er ed as described in exanple 1) and can b&@CI&E8103369
. Figure 5. The acid resistance of the tablets were exam ned and the result
was 98 ~o0. Exanple 7 s Miultiple dose capsule formulation conprising (2 x
20) nmg of oneprazole in the form of enterég coated pellets, mxed wth an
enteric coated tablet with del ayed rel eas€? Suspension |ayering Magnesi um
oneprazole ~ kg i o Sugar spheres cores (0.25-0.355 mmdiam) 10 kg
Hydr oxypropyl nethylcellulose 0.8 kg Vﬁter purlfled 20 kg Separatina~ | ayer
is Drug conggl _- , , ;)Hydroxypropyl cel l ul ose
1.5 kg Tal c== —ivE ' e purified 29 kg zo
Enteric coas &gg B@hrhﬁﬁxsz (Lﬁpmlohmabﬁa&)aceorumol\fettllia@o'mbdsmoaucueabveopol ymer
(30% suspension) 1 ~ kg Triethyl citrate 1.4 kg zs Mno- and diglycerides
(NF) 0.2 kg Polysorbate 80 0.02 kg Water purified 9 kg Over-coating 30
Enteric coated WO 991 32093 34 Hydr, propyl nethyl cell ul ose
0.2 kg M- sb gﬁzslegM%o%l 'kg Water purified 3.6 kd8é§0 6 JAN ~C~~
PCT/ SE9810288%1 ﬁEPSIOH | ayering was perforned jg,a fluid bed apparatus.
Nhgne5|un1oneprazo was sprayed onto inert sugar sﬁhere cores froma water
suspensi on PeRt@baler8y t he di ssol ved binder. ~ o Thegprepared core material
was sub-coated in a fluid bed apparatus with a hydroxypropyl cellul ose
sol uti on coRumfied watetal c and nagnesi um st earate. 33h8 enteric coating
consi sting of nethacrylic acid copolynmer, nono- and diglycerides)
triethylcitrate and pol ysorbate was sprayed onto the sub-coated pellets in
a fluid bedyphpamat uisssollv@d inBe $/AMER dLMRE sttt RART AbSGubiCadditicd dICPEI9SIBAle
pel lets were coated with ~s hydroxypropyl nethylcellul ose/ My-Stearate
suspensi on. 80 kred the elrug: Tk auspprdidbretvas sprayedadnns 290 g ed shga:sspbmm@\ort -paredpm a

0.71 mm The product was anal yzed and found to contain ?09 m ,~0 My
omepr azol e, fluidized bed. After the coating the weight of the obtained product was 395 g.

Application of swelling laver

10 A (water free) suspension containing in water swellable substances was prepared

according to the following composition;

Low-substituted hydroxypropyicellulose (L-HPC) 162 g
Hydroxypropylcellulose LF (HPC-LF) 74 g
Talc 354¢g
EtOH (99.5%) 3100 g

HPC-LF was dissolved in ethanol during stirring, then the talc and the swelling agent L-
15 HPC was added. The suspension was sprayed onto 175 g of core material from above 1n a

Wurster equipped fluidized bed. The weight of the obtained product was 711 g.

Application of lag time controlling laver (semipermeable membrane).

120 grams of the swelling layered pellets (the fraction 0.61 mm - 0.71 mm obtained by

20 sieving) obtained above were coated with the suspension below;

Ethylcellulose, 10 cps 8¢g
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zo Sinale dose |layered tablets, i.e. enteric coated del ayed rel ease Paabl ets
conpri si ngWR#HE8Sum salt of oneprazole. (Tablet strength ag$TGESqB6%y. )
. WD 99/32U93 35 0 6 JUN 2Q-J2 PCTI S E 98~0~369 Granul es Granul es for tabl et
cores were made according to the follow ng conposition (parts by weight);
Oreprazole My-salt 229 g Mcrocrystallinescellul ose, Avicel PH 101 145 g
M crocrystalline cellulose, Avicel PH 102 sp. coarse grade 400 g L-HPC 251
g PVP-XL 302 g Hydroxy nethylcellulose 6 cps 11 g Sodi um | auryl sul phat e
(SLS) 30 g V-% ater purified 960 g s A granul ating solution was prepared by
di ssol ving Tale SLS in 460 gl18fg purified water. The powders above were m xed
in a mxer after which the solution was added in an even stream Thereafter
approx. 50EQ@HEPSYMmas add8¥08uri ng continued mixing, to give ~o
satisfactory consistency to the mass. The nmass was dried in a drying oven
at 50C over night. Preparation of tablet cores After mlling through a 1.0
mn screen trijg saweasia@,d,agb&awee%ywssnvmgﬁﬂymumo&q@k&tan&%ng%ﬂ nrgﬁféhum
chl oride and an ‘addi ti onal "amount of swellable substance, acCording to the
fol | ow ng cdopasaddednThSumpersem war sprajiet entocthe peldddinge Banlstemequigpedi de
(passing 0.3mm 80 g_Sodi um steargll fumarate (Pruv) 8 g Pol yvinyl
pyr r ol i dondluidizrdched; Fhevyeight gL the pbtammed produes wasy BY0D3 36 The mi xi ng was
perform;d to honogeneity tn a Kenwood m xer. 0 6 JUN 2C02 PCT,!S E 98/ 02369
The m xfure was conpressed to 6 nmin dianeter tablets having an average

wei ght of liSativa. of @Rtedic Shatiedawgnch tabl eti ng machine {Di af). Application
of laQ ti ne%ﬂg_m)er meabl e nenbrane). The tablets from
previ ous stldp grmamscofchepaligts from thaprevions siepialppedvdrt aoaled with e éneoatcoating
apparatus with a cog&{in%%is‘gensi on of the follow ng conposition; io EtOH

99. 5~0 (w $YIUHPRggco QYN-10 Talc, micronized 291 parts by weight 11
parts by weight 7 parts by weight Sum 309 parts.

HPMCP (HP-55) 3g
Cetanol 24 ¢
Acetone 353 g
EtOH (99.5%) 151 g

The coating solution was prepared by dissolving HPMCP and cetanol in a mixture of the
solvents during stirring. The coating solution was applied in 2 Wurster equipped fluidized

bed. The weight of the layered pellets was 149 g.

15 The layered pellets were examined with respect to acid resistance in 0.1 M HCL. The acid

resistance was 97 %.

Example 5.

20 Single dose layered tablets, i.e. enteric coated pulsed singie dose delayed release tablets

comprising magnesiumn salt of S-omeprazole (Tablet strength approx. 16 mg).

Granules

Granules for homogeonous tablet cores were made according to the following composition;



n
200 grans of tablets were processed and the coating was continued untﬂiq Jpﬁe 2802
aver age t abwetsometght was 134 ng. is Application of enteric PEISEAYOEYer
- The tablets obtained in previous step were coated with an enteric coating
| ayer in the sane equi pnent as for the preceding coating step. The coating

solution had the foll owm ng conposition,; der oxypropyl nethylcellul ose
phtal ate (HP-550 16 parts by wei ght Cet aRdl 1 - " Acetone 151 - " Ethanol
(9~%wWv) 65 - " Sum 233 parts 20 0 s ~~~ Zc~z WO 99/32093 3? PCT/S

E98/ 02369 100 grams of the tablets were processed and the coating was

continued unptil the average tablet weight was 1.~3 ng. Fillins,,@f capsule

0.10 g of t éorﬂ%qr'lz@tlesng%%ar ed above and one of the |ayered ta‘b‘lﬁeES

obt ai ned abyigroaB)staliide defidiosé! Avib@rgH 9@l atine capsul e size 1. iBhegbest node

to practice the i'nvention is according to the description given in Exanple

6. ~0 0 6Mithkn2alithe@Hults#\ABcel PH AA2 smicoanse gradat ed pha, rt atdfegt i ca. |

dosage formcaonprisia; as H',K -ATPase iab,i6itor and having age i ostaat

i aht' bitar- ;-eﬁfggsi ng part sad at | east sae delayed ialu' bitar 256 &8~t ag

part, w-er-~ w%gosa. ~e ~orsa i,s capa6lc of giving a di scontijbqo s rdease

of tb~e H, E = ast iabi6itor is the formof at |aast ZZVO ednsSceZai vc

pul ses sepagadiah lagryldulphaie @WSP. 5 up to 12 hours, sad the H-, KpAdPase

inhibitor is a conpound of the fottaula | OIl Hec~- X-S-Het2 wh,crcin
Water purified 1060 g

A granulating solution was prepared by dissolving the SLS in 460 g of purified water.
The powders above were mixed in a mixer after which the solution was added 1n an even

s stream. Thereafter approx. 600 g water was added during continued mixing, to give
satisfactory consistency to the mass.

The mass was dried in a drying oven at 50°C over night.

10 Preparation of tablet cores

Afier milling through a 1.0 mm screen the obtained granules were mixed with tablet
lubricant, sodium chlonde, and an additional amount of swellable substance, according to

the following composition;

Granules for tablet core 400 g
Sodium chloride (passing 0.3mm) 80g
Sodium stearyl fumarate (Pruv®) 8¢g
Polyvinyl pyrrolidone cross-linked (PVP-XL) 20g

The mixing was performed to homogeneity in a Kenwood mixer .

The mixture was compressed to 6 mm in diameter tablets having an average weight of 126

mg, on a single punch tableting machine (Diaf).
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Firtl i s R~ R RBor | N\~ R s Het~ i, 0S ~u~ zc~Z HX= -39 Re N~ ~S or
N-CH R WoRsss! Rz2 /~ wherein Nis the bea’ i ni dazol e npteSEIINRANS
. that one of the riao carbon atons substituted by R6-Rg optionally may be
e: cchaaged for a nitrogen atomw thout nay substitueats; R, RZ a,ad R3 are
the sane or different and selected fromthe group consistiag' of hydtogea,
al kyl, al koxy, fluorine-substituted al ko:¥y, allryttbio, atkoryalko: cy)
di ai kyl am ao, piperidiao, norpholino) hal ogen, phenyl aad~pheayl al koxy; R~
and Rj are cb.e sanme or different and s rlected fromthe ~Q roup
consisting o f hydrogen, a,lkyt and arylalkyl; Rs~ is selected from the
group codsistia; ofhydro?ea) hal ogen, ui Suoroaiethyl, alkyl and al b; oxy;

Application of lag time controlling laver (semipermeable membrane).

The tablets from previous step were coated in a Wurster equipped fluidized bed coating

apparatus with a coating suspension of the following composition;

EtOH 99.5% (w/v) 291 parts by weight
Ethyl cellulose N-10 11 parts by weight
Talc, micronized 7 parts by weight

Sum: 309 parts.

200 grams of tablets were processed and the coating was continued until the average tablet

weight was 134 mg.

10 Application of enteric coating layer

The tablets obtained in the previous step were coated with an enteric coating layer in the

same equipment as for the preceding coating step. The coating solution had the following

composition;
Hydroxypropyl methylcellulose phtalate (HP-55®) 16 parts by weight
Cetanol 1 -
Acetone 151 .
Ethanol (95% w/v) 65 -%-

Sum: 233  parts

100 grams of the tablets were processed and the coating was continued until the average

tablet weight was 148 mg.

Individual tablets were analyzed using USP dissolution apparatus No. 2 (paddle) equipped

20  with stationary baskets and operated at 100 rpm and 37°C. First the tablets were pre-
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~ 6 JINN 2Cn2 -40 Rb-Rg are the setae or di $eretit and sdeaed $omthe6 g"rJE‘)‘,upzm2

cons; n~ of JhydpeaRs, ~11-yl, ~go;ry~ hal ogen, hal oal kory, aljp¢ybemsmbnnyl ,

. al ko: cycarboayL, oxazoliayl, aa,d rtifiuoroal ky~, or adjaeeat groups R~ Rg
formrla suuctures; RZ a is |Zydrogea ar fornms as al kyl eae chsia to~ec~er
with R~~ and R11 ~ RI2 ~e ~c see or d:$ erent and sleeted fromthe

gro~t p, coasi sci ~g of aydrogen, haLo~ra and®al kyl Z. The dosage four
accordia~ co claiml, wherein the H~ ICS ATPasc inhibitor is anmepcazol e,
as al kaline sah of oazeprazolc, the ( )-enaatiomar of otaeprazole or as

al kaline salt of, th .atiomar ra: ole, 3. The dosa,~e form
Scoar di a- EEPRTEiT 51 NAHSIZRH RS, B (6Bt 1 AL Risreaiot s soiineafim ias
dosso, e forcﬁhﬁ%ﬁ%g}-:ﬁ?hﬁﬁ lﬂt?fcl‘?ﬁ 61:?. wherein the H, K+-ATPase inhi6itot is
| ansopra=alt, a.a 't ne salt ofl aasoprazole, a single eaaatiomcr

of | aasopratol a) or as al kZliae salt of the single e~andoner. 0 6 JUN 22
-41 S. The dosage formaccording to ciai,ml, whtreia the

i nhi bi t or - Adecdissoltiop profile ehraingd vasupgistered as desaribed mogxamplef.cand £ap B seen

whi ch conpr.ises a,portion of the H, K -ATPase ia6ibitor, a water swell able
subst ande, & .’%‘mbéti ona.lly pharnmaceutically acceptable e.ccipieats, and
(b) the follow ng scqueace of |ayers coveri,ag rho tort mattri~al: 1) a |l ag
time coatraliiag |ayer, Z) at |east one a~dditioualL |ayer conprising

aaat her porxampleé. the | ~, K;-ATPase i~abibitor, and 3) aa, eatoric
coating layer. fi. The dosage formaccordia,g to claiml, whtreia the
inhibitor-telusittg pares makeup a gait canprised of (a) a core ra3terial

ohar naceut PSPl SR layPaR @bieh e sprenf coail G5 plpd Bllfific RifsC BT Mabl:
layers gVvVistreRgtf apptex CPkQsRg)er i al :

Granules

Granules for tablet cores were made according to the following composition;

S-omeprazole Mg-salt 229 g
Microcrystalline cellulose, Avicel PH 101 151 ¢
Microcrystalline cellulose, Avicel PH 102 sp. Coarse grade 400 g
L-HPC 256 g
PVP-XL 302 g
Sodium laurylsulphate (SLS) 30 g
Water purified 1060 g

A granulating solution was prepared by dissolving the SLS in 460 g of purified water.
The powders above were mixed in a mixer after which the solution was added in an even
stream. Thereafter approx. 600 g water was added during continued mixing, to give

20 satisfactory consistency to the mass.

The mass was dried in a drying oven at 50°C over night.



1) a swJli,a~ Layer conprising a water swel | abl e substance, ?) a Jgg6 IJIUINE 2
coarrollia er. 3) at Least aae additiaaai |ayer conprisi
- portion of qYJﬁgy'?—? 3K - ATPase i a6i bitor, and 4) as ea~teric cgﬁ‘lgﬁg%?%éer.
?. The dosage formaccording to claiml, whcreia the iah~. ~bitor-ceiessia~
pare are is the formof unit, seleccod froci the group consisting of
pellets) tablets and conbi nations thereof;] U 6 JUN ZC~Z -42 8. The dosage
formaccording to claim27 or 28, whertin one of nore additional |ayers
conprisi~ an additional portion of the H, K =ATPase ia~~itor is applied
under the enteric coacin~ laytr of the inhibitor-releasing part (a). 9. The
dosage f or Prepacaviodiodtables cdeesi m |, wherein the eoasesuti a pul ses are

separated is ting. from 0.5 up to 4' hours. 1Q. The dosage form according to
nay one of Afl%h lns-ﬂr)ouél"faﬁrot%@%cr%né%?watrﬁg gpAules ere 'grﬁf-sr%'ﬂ? BBl cor | s
in adm . ~e ] - as i Ll ven. I to
say one of ?‘%Hngzla}#ég@,“gé ,cﬁ%%ﬁlg,ri@gﬂ qq\%[%’}l‘gll %&%Wé-g\?vg‘? g%%swei %tg'%@éggcﬁgég%%e is
sel ected i gRYollb®Ring uipositioga] St i ng of | ow substituted hydroxypropyl

cellul ose, cross lialced polyvinyl pyrrolidone, cross-Ilinmed sodium
carbo. cynet hyl cellul ose and sodium starch glycolate. 12. The dosa;e form

sccordiag to a,:y.ope of clai S, 6) 27 or 28 , whgrein the lag tine

eoatrol 1i "a’}“é?%@’ W?@B%tagf%?rér resirtaat men@gae which is

set ai per mregphi&n Hiod ﬁ%’@ﬁﬁxﬂ" ution. 13. The dosgge fcr~ according to
vﬁl cHlo e(%ﬁgaég |rre«goatrollia~layer is a disrupting

claim12 ( ereint
scm per nez Bbdiuftestédrginfamarate (Fruv®)- zco2 8
Polyvinyl pyrrolidone cross-linked (PVP-XL) 20

The mixing was performed to homogeneity in a Kenwood mixer .

The mixture was compressed to 6 mm in diameter tablets having an average weight of 126

10 mg, on a single punch tableting machine (Diaf).

Application of lag time controlling laver (semipermeable membrane).

The tablets from previous step were coated in a Wurster equipped fluidized bed coating

apparatus with a coating suspension of the following composition;

EtOH 99.5% (w/v) 291 parts by weight
Ethyl cellulose N-10 11 parts by weight
Talc, micronized 7 parts by weight

Sum: 309 parts.

200 grams of tablets were processed and the coating was continued until average tablet

weight was 134 mg.

20  Application of a drug comprising layer

The tablets obtained in previous step were coated in the same equipment as above with a

coating suspension of the following composition;
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-43 14. The dosage :ormaccordiao to train 12, whtreia the wei ght oFt
L~.g tine capidBhess~g | ayer coa.satutes frnm 8.5 to 25% basedcoBEISIR369
- conbi ned wei ght of the cot: nmaterial aced de water swell abLe substa.ace or
the sweU.ing laytr. 15. The dosage force according to daisy 27 or 28,
wherein the iaFu bitot-tdeasing parts are fdlcd is a caasule. 16. The
dosage form according to claim27 or 28, 3%herein the iahi'bitor-rdeasiu~
parts are m xed together wirh pharmacectricslly acceptable ~ccipieau aced
conpressed late a multiple wait tahlrted dosage form 17. The dosage form
according to da.im5 or 6, wherein a separatia' |ayer is present beneath
the enteric coating layer. 18. Thr dosage form aeeardiag to claim5 or b,
wher ei n t hes.eRkgraBk NigBhit f urt her caraprisegpa Pﬁ%d@yﬁﬁfed with tEle H-,
Kt - ATPase inhibitor. 19. ,~ ~y~ed pellet or ta6le~ conprisia~ die dossge
f or m aceor dilydroxypropydinmetiylogllufose B&ps A pr ocedd f partsthyewgigbpar ati on of as
ezueric coated phnrma. ceuacal doss;e formcaonprsiag as H', Kt-ATPase
i a. bc' bi t orEBHPIARYA ng as iastsnt inhibitorl2Bel PATE 0Y WeiEAt aced at | east oaa
ddsyed .. i i ;4 rleasiag part, wherei he qsgg- mis capabl e of
~viag a di s‘?gfggi’%'ﬁ%?i rel ease of var ~~t g%gmpvg'%t m%tléﬂ{b P~ ' 1011C~I C-CT
0s~~, ~-4x '~ a~~o van.rod J: Sgar oarsvdsro2agga~garts- (~ 'sa~t~l oQ gTon~oo0
a~ tai ~ (Z ao~sqr~s alg~Tl' ~s JasrMg EQ strdnoo |a~al E~~ns ~ (I ~aio, ~
0~sop a~ ~qo o~ ~ua~ aJOa as<t 0~BO s~ar~rl 3~arr-~noll o~ a~qi "~uanbar Q
"Qut Jdd$ ( "per "lay:maJOO 'a ~go,qQz naardi :1g~d: oo~ ~~onno~d q~ pa-~.~
~~ondo ~on 9cﬁf34“§P§@gr°f§-Wi‘°‘PL°°55598g%ﬁ'tfcf@aﬁm%Yﬁaﬂ 5“"? ‘l‘)“ﬂé%ﬂcf%‘:"gﬁ‘?‘ﬁb~o~
at p sasudagg,: v salh mar~tlnn pQe 'sas~dandat ono | saaTm~0 ~to,~ asp nz
Jozr qr gai g‘é%glﬁ&éh%:?ﬁiH a~
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Application of enteric coating layer

The tablets obtained in previous step were coated with an enteric coating layer in the same

equipment as for the preceding coating step. The coating solution had the following

composition,;
10
Hydroxypropyl methylcellulose phtalate (HP-55) 16 parts by weight
Cetanol 1 -t
Acetone 153 -
Ethanol (95% w/v) 65 -

Sum: 235  parts

119 grams of the tablets were processed and the coating was continued until the average

tablet weight was 173 mg.

15 Individual tablets were analyzed using USP dissolution apparatus No. 2 (paddle) equipped
with stationary baskets and operated at 100 rpm and 37°C. First the tablets were pre-
exposed for 0.1 M HCI for two hours, whereafter the dissolution medium was changed to

phosphate buffer pH 6.8.
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'o~ssqgns a 4t't| ~s rimt ',roz~4~a? as~dtb'-+~'+H a~P .~0 voruod ¢
sasvdnoo qm“ asov ~ pos~etaors~ ~Tanr~odsal a ~nsvdtao~ sred

ont aV' VES %Qﬁggdo%g chpstle formﬁlﬁtY&berﬂ’p“nsﬁné("’U)Ei- 8 8B6meprazole in the form of

,~ Y <ajQl-Jo7tq7/t~mate ~O | g?2?2Q0> >L(Z Brant~~n "L mrelo o~ ~r pJOOO-~
nuo~ o~sop eatericlcozted peH@S-muxBWUH RD GOteaic wpated tabdgy with déddyed meleasa~, ~0 ~~s ~~e
ffe Jo J~aona~a a fQr t 'ys a' a~rte~e Be st sostgrga~r ass~~d-~x .~H asp

~n~n~ 'i m~ ai ~sSoo~ ~0~ aa~sop a-,t,. '9Z won>ss py ssxa ~sl:~, po~tnossa
SS~psosrp )Susgéns%maa@ég ~ 0 ~nanns~ a~ ut -~o00, ~0 opnadei 0o~ p5~o~dur~ yw-,
~uau~3r p~u num a~ ur gi - ~suireto ~ o rte tn pavr~ap sSs
uuo~ a~esoagieiRAl s prgzcﬁg O us ~ 0 asn ' SZ3svoRjgrass pine ors-, ~o

uont g~ut po~asottrr ~v~, waurevipaur ~a~o :mvz-~ ~nusuut ~tP ur 8 i - 1 ~la ~
0 ~U~ Vi pcS\mgaaquhs@stons@.&boﬁééapmdia!pﬁwet ul@~&gpa~ao> >vaavo ur ~ o ~sn
"tiZ

! Hydroxypropyl methyicellulose 0.8 kg

Water purified 20 kg

Separating layer

15 Drug containing cores (acc. to above) 14.6 kg
Hydroxypropyl cellulose 1.5 kg
Talc 2.5kg
Magnesium Stearate 0.2 kg
Water purified 29 kg

Enteric coating

Pellets (acc. to above) 9 kg

Methacrylic acid copolymer (30% suspension) 15 kg

Triethyl citrate 1.4 kg

35 Mono- and diglycerides (NF) 0.2 kg
Polysorbate 80 0.02 kg
Water purified 9 kg
Over-coating

30  Enteric coated pellets 9 kg
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v~atpoui p ~stw~ g i -1 rtttr~a?a~ o ~itrs o~ rppi 000s u~o~ aatsop
~apn: oem-qdyiy gsA9e3UONMD V~r ' Z -pa~dd~ rr .ra~ts~ ~nroo auaP¢a/SESNIIR ~q
. Pafidd~ sr Jonqtt~ur as'e~,~.~x'~ ~ 30 tan~od r~o~ca oursvdnoo ~a-~ei
~onrpr-~t'eunr~n' i Z ~TO XZ ~~ o~ anpJOO-e ~uo, ~ a~sap ~, ~C Bo-~re~dai d
>~ Jo; ssaooJdd "~ 'ZZ -Sb t~~t ~nr 9 0 ~ 6 JUN -46 (b) as
i nhi bitor-rdeasi a~ pact canpiisia,o a respectively associ ated second core
mat ~a~ W coat pri ses another portion of H ,K*-ATPase iottc' bitar sad
optionally pharmaceutically acceptabl: ercipieats) wherein the second core
material is vered b respectively associ at secaad enteric coating
| ayer. 28. ﬁ&gr%ggrggqulgtpxﬁgﬁlﬁgfedi ag to claim 3d2 wﬁ%rei ntl:e cor:uat of
the irtla’ bjpfoGen@ieesva~ parts conprise the fopheykg: : (a) an
i nhibitor-rel’easing part coraprisia~ a respeecively assoeiatnd first core
sascerial wWadrpusifipdi scs a porrioa of the H, X6-RgPasr iatitbinr and
optionally pharmateucicilty aceegtable exapieaa, whtreia the fast core
material is covued, is sequence, by a sweiliag |layu conprising a wac~r
swei | abl e substance, a la; tinme coatrolliao | axer and a respectively
associ atdd fast enteric coati ng layer) and (b) as inhibitor-reieasiao part
eonpri si u9 faly ¥k wﬁ?&ﬁirﬂke% 2 i pardte Blaghbsiith o w
conpri ses aﬁ%{pﬁgjﬁago?’dogof he H) K*-A'%{I;gesde:&i{ nhi bi fs{)drgﬂssa%mggf?gﬁg}el yas
pbar maceuci sprayed cncrmpttahiiger sphersciopesefaam a witer suspensioneostagongitheadissotvad er i al
is covered by a respectively associ ated second cateric coatia~ |ayu. 29.
The dosrro: PPgfce a,ccordiag to claim?27 or 28 , wherein a ;eparacia~ |ayer
is present beaesth at |east one of the enteric caatia~ |ayers. 30. ~~
dosage forest according to claim27 or 28 , wherein at | east one of the
cats mat4li afhe prépirB€ Eore nattridl dFasIub-R64ted 3V £ NAM Mid dppirits With a Kydrévh 1
i nhi bitor. 0 6 JUN 2Ct -47 31. Tj~e layered pellet or tablet accordin~ to
ctnim 19, wkallubisn selutiém esrttaiomg taldding magaesitmystsargonpr i si a? aaot ! s. er
portion ef _H;e H,K - A fPase iahg bitor js acpgcl)po?ec aada th% clelgalcetl C

coati n~ e enteric coating consisting of methacrylic aci ymer, mono- an ycendes,
- triethylcitrate and polysorbate was sprayed onto the sub-coated pellets in a fluid bed
apparatus. In the same type of apparatus the enteric coated pellets were coated with
15 hydroxypropyl methylcellulose/Mg-Stearate suspension. The over-coated pellets were

classified by sieving, to pass 0.71 mm.
The product was analyzed and found to contain 209 mg/g Mg-omeprazole.

20 Single dose lavered tablets, i.e. enteric coated delayed release tablets comprising

magnesium salt of omeprazole. (Tablet strength approx. 16 mg.)
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32. The dosage formaccording tc claiml, whetaa the at feast coaseeosi
poi ses are WOFBHI3d is tine fceai 0.5 up to 8 bouts. PCT/SE98/02369
- . AH. A AS. AL ASn. Al . Any. A A3. A5. Af . Ar. AH% A& A A AY
JALLA A AL AL AH A&(. A A5 A A AHE. ALY, AR A+ . AL A A% A A Y(.A AT L ASSE. A@

.AF . AS[. A9. A3% Al . A9. 2: z=45 C 35
#.o#.2<2<29<27| | 27> >| 3| ~| ~| ?| X ??p ???27>5>><B8<V<| <<| 3| | 2?22227722?22?2><?| XxXXp
??2????7~-2?7~~>?%x???| ~????~~??2??7~x<p>p| p| xD: @F x45 F C

XX( X#. #. ?2?2xX8?~| ~| ~~~~~~~~ SP?SX?SXSX~?>X~>X| SX>?87<<<K<S>>>>T >?2929772277~22777?7

???7???????AAAMNEs <?<<<<<| <| ?2>7>77?| ?2~2?7??2727?227?7?| | | ?| ~>>?*+Zq" 1683~8M
) Szuoj e_ZU] ca] caV] ca] ca] cal] ca] cal] ca] cRa] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]
ca] cra] ca] &ﬂa@&]:% égglgteﬂogcsdyga}r@%]a@%r@mg!to thefpliowing composition {parts by

"} Y04&=&EW 7 U l%a\ W ] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] c"a] ca] ca] ca]
ca] cal ca] Ca“f%%] aJcaV] ca] ca] calca]ca] ca]ca]ca]cal o)\ UV} 57T |
I'sl'|wnmhc”Y]]]ca] ca] ca]ca] ca]ca] ca] ca]ca] ca]ca]ca]ca]ca]ca]ca]calcalcalc

a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal s!y""-#RHUHY#H #b#| ##) $SSSWWREE i "'
((t)) *~**Oméprazad¢ MgZtdica] ca] cal]ca] c 229 ¢

:} E?Lfﬂafgﬁgga! cabggéeif f:sg’]' va%wﬁ-}[%gl ca] ca] ca] ca] ca] ca] ca] cla4l.51| cga] cal] ca]c
000*02050> ZNp: C ca] ca] ca] ca ca) cal ca
ca] ca] ca]ca gg%ﬂai cgﬁgﬁ@%ﬁﬁf‘g@%%g‘}'cﬁﬁgﬁ‘%ca} ca} ca} ca‘}@gkoo]oooéﬂl‘ 1]1
22<22222223VABB/ 4445#58&5/ 5S5Wb} 555| val gb] X] ] ] ca] ca] ca] ca] ca] cady] ga] ca] ca] ca
] ca] ca] ca] %g)@(éa ca] cal ca] caU] ca] c"a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 555

555555666" 6a6r 66%/| 7777?9j99:t::::::|wnhb] X]]] ca] caU] c¥2cga] ca] ca] ca
] ca] ca] ca] ca cagtg%c%ca alca] cJa] ca] ca]cBa] ca] cal caUca]c a]ca]ca]ca]c
a] ca] cal : <G XYY FEDR BBB, Bz BBCDhDDDEEEF~yt 0j d_zU] cH]&a] caV] ca] ca

caj ca] ca cal] ca] ca] ca] ca] ca] caV] ca]ca]c cajcalcalc
o] cal cal caf ool BoRECLON AT <11 0 3995KKKG LI NOKODY vt M) cal cal ca

ca] ca] ca] cAatejmaifizd]} ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cspgal] caj c
a] ca] ca] ca] ca] ca] ca] ca! O<PLPOPXP[ PaPk PP#Q~QRR) S7SSTKUUUUN VWNWAKS Y[ ]! "2 5™ >
~ytoj e ZU] caU] ca] c" a] ca] ca] ca] ca] ca] cal] ca] ¢

"R bbb oo St YT ERyE TR ARV SR RF 367 81 BB Eirbef bieEL oy ca
] ca] ca] ca] caU] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca]ca
Jcalijjjktkzkkkl | bl hlklllm&nr nmmn" n3n6n?nBnoqf qgr zupkf a\ Vkf a\ W ] ca] ca] ca]

ca] ca] ca] cahe abivders @abafecwifieqaikedjnca Intia bf] aften whidH] the adlatidprc wad Bdrded jrcad ven
a] cal] c
Jeal] stream. Thereafter approx. 500 g water was added during continued mixing, to give

10 satisfactory consistency to the mass.
The mass was dried in a drying oven at 50°C over night.

Preparation of tablet cores

12 After millix;g through a 1.0 mm screen the obtained granules were mixed with tablet
lubricant, sodium chloride and an additional amount of swellable substance, according to

the following composition;

Granules for tablet core 400 g
Sodium chloride (passing 0.3mm) g80g
Sodium stearyl fumarate (Pruv®) 8¢g

Polyvinyl pyrrolidone cross-linked (PVP-XL) 20g
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r*rrssPtttt yiyegsrddeuvuxu{ u~uuwxww* xxxxEyyzd{{| n| | ~ytoj e [ V] ] qadoedseatnal ca]
. ca] ca] ca]ca] ca] ca] ca] ca] ca] ca] caU] ca] cal] ca] cal] ca] caV] ca] ca] ca] ca] ca] ca] ca
]calcalcalca! | #}0}}}}~~~YNQ | z{upkfa\W]]ca]ca]ca]ca]ca]cal]ca]ca]calca]c
a] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] cakga] ca] ca]ca]c"a]ca]ca]calcaljS

| Vf y{Lzupkf [ Vkfa\W]ca] ca] c”a] ca] ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] cal] cal] ca

]c a]ca] ca] ca] cal cfalU] ¢ a] ca]ca]c”aV] ca] ca]c”a]ca]ca

L, =@R"! BQT] "} xsni c*Ykfa\W]c] ca] ca] cha] ca] ca] ca] ca] cal] ca] ca] ca] ca] c™a] ca]

ca] ca] ca] c*a] ca].ca] ca] cha] ca]ca] ca] ca] ca] ca] caU calc aJca \g#& 5[ kpri V

A(zuoj e ZU| SBEFEXNE 33 FFEeredtp homogeraiNoaRdgr¥oddaniXel ca] ca] ca] ca] ca] ca] ca

] ca] c™a] ca] cal] ca]c

a] ca]c™a] ca]lca] ca]cal 9s1! ') 2B=R] | w mhc] Xj e ZU] c] ca] c™a] ca] ca] ca] ca] ca] ca] ca

] c”a] ca] ca] eabhfilreAl gs co mpressed to 6 mm in diameter tablets having an average weight of 126

a] ca] ca] cal] ca] ca] ca] ca] c”a] ca] ca] ca] c”a] ca] ca] ca] cha kz}vIuX[ " 032?20/ f
#~ysni d_ZU] o] omk cmigteajunal cab)ering|madhire] @ddf).ca] ca] ca] ca] ca] ca] ca] ca] cajc”alc

ajca]calcalcalcalca]lc aJcal ca]c a] ca] cMhal #Hg] f

8}xsnhc’\X| d_ZU] c] c™a] ca] ca] cal] ca]c"a] ca] ca] ca] ca] ca] ca] ca] cMa] cal] cMa] ca] ca

U ca] c"a] Ca&g@%hﬁh@#ﬂﬁ%ﬁ#ﬁg?ﬂé?Jeﬂﬂ&c&p@alﬁ?ﬁé bemd)

=b" BN~xsni d carcareoarcarcat ca] ca] ca]caljca]c
a] ca] c"a] cafrei6r< b PrOa0E SMCRbRabaRY ¢Rh ValreR] Equi ped fluidized bed coating
NQ*o#- v&mo| ?VOEHV{ vgkf "[Vid_ZU] ] c a]cal] ca]ca] c”a]ca] ca] ca] ca] ca] ca] c

a] ca] ca] ca] apridfared with e/cadting] ssspdnswincef|the followjng edrepkion] cal] ca] ¢ a] ca
Vgp% J| ruWw-ysnid_zZid_ZU] ] c

a] c. a] cdj ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] c”a] ca] cajc

3\}2?% iilnfgf%fflégf]ﬁf bg/vz}a]:g] ;]ilzg]i]cg']iy]ca% 8@? g]lc]a]:ga]nczza] cMa]ca]ca]c”Ma] calc
a] ca] c" a] caEmy] eajuiedead-ad cal cal] ca] qq] ?ﬁ-td]ﬁ;ab&éx@STXf k- OX{vpkfa\Wd_ZU] ] ca

] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] c*a] ca]ca]c
a] caD] ca] cabXfcmiczenized ca] ca] ca] ca] cd] pafsdw|weighta) ca] ca ! %
gh$AZa~{vql gb] Xi d_zZU]]] ca] ca] ca] cal] ca] cMa] ca] ca] ca] ca] ca] ca] ca] caV
] ca] ca]cal] caUl ca] ¢ a] ca] c”a] ﬁ%‘ca Ul c™a] ca
B. &j #. 1 V[ } xrmhc”YTi d_Z] ca] ca] ca] c$a] ca] cal] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca
] cal] ca] ca] c”a] cal] ca] cal] caU] caU] ca U] c*al] ca] ca] ca] ca] ca
<OwWZ$+: =! . eZ@pgramé\df cabfdtd waljeqmblessddcad] theteatinh veeks caftittad aatil] the peerbembleal] ¢
a]J ca] ca] ca] ca] ca] ca]ca] ca] ca] c”a] ca] ca]cal]ca]caV]ca]jca G
k#<Az &dm<{ VERIZAL WY ]%‘a]néa] ca] cal] ca] ca] ca]ca]ca] ca]ca]c.aV]c. a]ca]ca] cal] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! z, 7af kv~?+b/;
@| w mhc~kfa\W]]ca]]ca] ca]ca]ca] ca]c"a]ca]ca]ca]l ca] ca] ca] ca] ca] ca] ca] ca] ca
Jcalc ale. axbondlioabe el sam]m}cal ca] ca] ca *+2q"i J+
"10%}\/&'()-3 0%v&' () - #10%\/&() M 10%v& ()-F ' 10%v& ()
- F168dE+ mlwablemmngc) mmmq ;tep e00ddatel) with 20 efigsi¢ Foating dagei in( he same
" 10%VvE 83~dE+
T )10%%“23““}5?&60}&\&‘ pieceding geRuRe Sjerskhe qepsing seltian B aRe fgllowngoae: () - 3

8M dE: / <1098v& ()-1: #1098 ()- 3
" 109V () - 2"%‘%{- 0 !10%(\/?&'()-.!10%&')()-

Hyﬁoxﬁropyl methylcellulose phtalate (HP-55®) 16 parts by weight
Cetanol 1
Acetone 151
Ethanol (95% w/v) 65

Sum: 233 parts

20
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10% & () - X! WOAM9- { @ 10% & ()-s! 10% & ()-K9' 10% & ()- 10M PCHHSEPSE3I6o
. 10M5$10% & ()-L 10% & ()-110% & ()-3 "10% & ()-10% & () - 5Z10% & () - 4&dE: /
1OML#10% & ()-*! 10% & ()- (T#10% & () - %10% & () - SEM 10% & ()- !
10% & () - =xnbC 10M@L10%' ()- 10t 10t 10t:,#10% & ()- S8Y" 10% & ()-6
10% & () - 93%0% & () - &EdENDC 10MY3" 10%& (3~ Y
10%& ()-1110%& ()-#10%: ()- &S 10% () - Ff 109 () - W dEnbC
10MF! 109%&' () - f L$10%& () - FS10%& ()- YF- 109& ()-Y "109%& ()-#10%& () - 0)\ dEMbC
10MF +10%& " 100! (' 100 () &1 QRN () - ' 1008 ()« Sy ern
#100& () -\ U%%GE%Q::{ %@tﬁ% thDiefs wekd p/igbc@se&: &dlﬁﬁe/@oﬁt)né: waBinhdeduntil the av erage
10S: 109’ () tabRYM@MR&NEY 13FRYUL0%E’ () - S1$10%' () - FLONLOY& ()- Y. G’ 10%&: () - 5XY
1/ 101 109%&' ()-s! 109V () - 9#@LO%E' () -t LOYVE () - LOWVE: () - &1O%VE () -
1057dE: / 10Y1090vE' () - ! 1000 () - f #10%v& () - @O%VE () - 3" 109K () - 109K () - T |
laB:/ iry
10* #1000 (URGRAGRRSUS _ 55 10088 () - @Z" 109K ()-! | #10%EE& ()- ! 10%&: ()-!s!
y" " - #RESHTHURAYNC 10

0.10 g of the pellets prepared above and one of the layered tablets obtained above were

filled in a hard gelatine capsule size 1.

The best mode to practice the invention is according to the description given in Example 6.
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109K () - FAl 10988 () - 2" 109V () - S- G' 10908 () - Y+! 109V () - Utt_#| ##) $SSSAEYNC
10 | 10%&' ()-1!10%& ()-1Y

109& ()-1 1109 ()-1 1109 ()- ' 10% & () - $$$9886-&&IEYNC 10

FI 109 () - PF! 109 ()-f#109%& ()-Y! 109%&: ()- Y! 109 ()-L10% ()-t&&& i'' (aBYNC
10Y, "109& @‘@/* 00&' ()-S@"10%&' ()-F i 10%&' ()- F#10%& ()-!fS

&109%&' () - ( ( | *}*~*aVK@ 10 10 10 10f 9" 10%&' () - Y8

109& ()-Y, 5Z109& ()-!S19$109%& () - YY. M 10% & () - ~***** +a+dEVK@ 10 10

110% 0& ()-!10% 0& ()-#@L0% 0& ()-510% 0& ()-10% 0& ()-s' 10% 0& () - a++~---H

10EVKO LD MG Rl s A00E 0L o R B AR S MDA BE K KT B )
10% o0& () -*!10% 0& ()-)10% o0& ()-9' 10% o0& ()-s$ 10% o& gn) -y 10%o& ()-/1//
000000aVK@Hg ao instagt inhibitar-releasing part aad at least ane delayed iahibior-releasing part, wherain

the dosage form is capable of giving a discontinuous release of the H' K"-ATPase iahibitor in the
form of at least two consecutive pulses separated in time from 0.5 up to 12 hours, and the H*, K*-
ATPase in.bibi;or 13 3 compouad of the formula [
|
Het;=——X—~S—Het, I

wherain

Hety is

N\
!, or Q RS
Rl

Hetp is
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10' 0 10' 0 10' 03710% 0& ()-1410% 0& ()-1m 10% o0& ()-!1m

109& () - - 10% 0& () - 0*020>01 OKOTOaBVK@ 10 10% & ()-!LSf 109& ()-f Sf

. 10% & ()-fl @0% & ()-10% & ()-L' 10% & () - TOVO~0c0e0hOn0z[ <VK@ 10F"

10% & ()-110% & ()-1#, 109%& ()- 4! (p k0% ()-4!q_, 1092ZZ& ()-4SML0% & () - n0sO
u00000} [ VK@ 10! te , 109& ()- ! fF T0%/'/& ()-& fF

10%t & ()- &@*10% & ()-ss10% & ()-!hF' 109 ()- 000001 1} *?VK@
101t-S10% & ()-*!10% & ()- +10% & ()-19' 10% & ()-!, 10% & ()- !,

10% ] t] & ()- 1122<22222dYNBs10! t 1§t 10t
10t @10% & () - 4&10% & () - 41094)& 40% & ()-010% & () - S
N ]
/4 . Re or
|
|
U Ry H
x:
Ria o Riz
wherein

N in the beazimidazole maiety means chat oae of the fiag carbon atorms substituted by Rg-Ry

optionally may be exchagged for 2 gitragen atom without aay substitueats;

Rl, Rz and Ry are the same or differsar and selected from the group coasisting of bydrogen,

alley!, alkoxy, fluarine-substituted alkaxy, alkylthio, alkoxyalkoxy, dialkylaming, piperidino,

morpholine, haloges, pheayl and phenylalkoxy,

Rs and Ry are rj:.e same ar differear and selectad from the group coasisting of hydrogen, alkyl and

arylalkyl;

Rg'is selected fram the group coasistng of hydroges, halogea, uifluoromethyl, alkyl and alkoxy;
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$10% 0& ()-10% 0& ()-' 10% 0& () - 3V333/ 4444dCYNC 10! t

- 10% S & ()-S10% 0& ()-f10% 0& ()- | 10% 0& ()- 10% 0& ()- !10% 0& ()-445 55
51 5" 5WUGIC 10 10JPIP 10JPJP! #0&* 10(3/Q1E>QP&' ()-S!.] & 10%JoUo& ()- S! R&*

109 ()-S! 0 10%08& ()-S!] 109% ()- S"5#5/ 595C6S5Wbj 51 M-Cl H

109% (& () -zl *109%G& ()-!#0 10%j & ()-z!$u 109KK& ()-z!H 109%& () -z, 109%G& () -

10JPJPj 5y53 5! 'seeeted QG the cingisting & ' .
LR PRt Attt i e s i

1 41210% M M8 () -!{1z210%3G& () -!

~m}é (%%a%g%k&%lcéﬂb&ml ko xyatbnayls ool cndpinfiuaredkyl) er@tie® ()

groups R¢-Ry form ring structures;

Ryg is bydrogea or forms an alkylene chain together with Ry, and

Ry aad R|3 are the same ar different and selected from the group caasisting of bydrogen,

halogen and alkyl

2. The dosage form according to claim I, wherein the H* K*ATPase inhibitor is omeprazale, an
alkaline salt of omeprazole, the (-)-eaantiomer of omeprazole or an alkaline salt of the (-)-

ecantomer of cmeprazale,
3. The dosage form accordiag to claim 2, wharein the alkaline salt is 2 magnesium salt,

4. The dosage form according to claim 1, wherein the HY, K'-ATPase inhibiter is lansaprazale,
an alkaline salt of lansoprazole, a single enantiomer of lansoprazale, or aa alkaliae salt of the

single enantiomer.
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10Gy#310%6G8: () - F6" 6, 63696E6K6WX6b@H | @ 10%AL@LE () - @10% () - @y10% ()- @1
0%HHE ()- @ 10%& ()- @ 109 "& () - @6a6r 66%/| 77aBb@ ! @6
10948 () -#! 109%4& ()-F"3"10%%& ()-f @,

10948 () - #S10%4&' () -!0y10%<<& ()- @77 ’191 99: dEb@H! ! @F" 10%4& () - 5! 10%4& () -
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6. The dosage form according o claim 1, wherein the inhil;itor-rele:sing parts makeup 2 uait’
comprised of (2) a core material which comprises 2 porr.ioz.;. of the HY, K’-ATPase inhibitor and
opticnally pharmaceutically acceptable excipi:nts, and (b) che following sequence of layers
covering the core material;
1) a swelling layer comprising a water swellable substance,
2) a lag ume cosrtrolling layer,
3) at least ane addidonal layer comprising another portian of the
H’, K*-ATPase ichibitor, and

4) an enreric coatng layer.

7. The dosage form according to claim 1, wherein the ighibitor-releasing parts are in the form of

units selectad from the group coasisting of pellsts, tablets and combigatioas thareof
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10. The dosags form according to any one of claims 5-7, 27 or 28, wherein the H*, K*-ATPase

inhibitor is In admixture with an allaline addiuve.

11. The dosage farm accordiag to any one of claims 5, 6, 27 or 28, wherein the water swellabl=
substance is selectad from the group coasisting of low-subsuituted hydroxypropy! callulose, cross-
lizked polyvinyl pyrrolidoge, cross-linked sodium carboxymethyl cellulose and sadium starch

glycolaze.

12. The dosage form according to any oge of claims 3, 6, 27 or 28, wherein the lag time coatrol-

Ling layer comprises a water resistant membrane which is semipermeable for aa aqueous solurioa.

13. The dosags form according to claim 12, whereig the lag time controlling layer is a disrupting

sexupermeable membrane.
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16. The dosags form according to claim 27 or 28, wherzin the inhibitor-releasing parts are mixed
togather with pharmaceutically acceprable excipients 2ad compressad iaro a multiple unir tahleted

dosage form.

17. The dosage form according to claim 5 or §, wherein 2 separating layer is present beneath the

externc coaung layer,

18. The dosage form accarding to claim 3 or §, wherein the core matenial further comprises a

seed layered with the H', K'-ATPase inhibitor.
19. A layersd pellet or tabler comprising the dosage form according ta claim 5 or 6.
20. A process for the preparntion of an emteric coated pharmaceutical dosege form comprisiag an

H*, K*-ATPase ighibitor and haviag an instaat inhibitor-releasing part and at least one delayed

inhibitor-releasing parr, wherein the dasage form is capable of giving a discontiaugus release of
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4) an eateric coadng layer.
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manufacture of 2 medicament with improved therapeutic effect in the treamment of

gasTaintastinal disorders associated with excess zcid secredion.

26. The dosage form according to claim 1, wherein the H+,K+-ATPase inhibitar is an alkaline

salt, a single enantiomer or as alkaline salt of the singls enaariomer of the compound of formula L

27. The dosage form accordiag to claim 7, whersia the content of the inhibitor-releasing pacts

comprises the following:

(2) ao ighibitor-raleasing part comprising 2 respectively associated first core material which
comprises a portiog of the H+K+-ATPase inhibitor, 2 water swellable substance, and optionally
pharmaceutically acceprable excipients, wherein the firs core material is covered, in sequence, by

a lag time controlling layer aad & respectively associazad first eateric coatiag layer, and
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28. The dosage form accarding to claim 7, wherein the coazeat of the inhibitor-releasing parts

comprise the following:

(2) aa inhibizar-releasing part camprisiag & respactively associated first core material which
comprises 2 portion of the HY, K*-ATPase inhibitar and optionally pharmaceutically aceeptable
excipieas, wherein the first core marerial is covered, ia sequence, by a swelling layer comprising a
water swellable substaaee, a lag time controlling layer and 2 respectively associated fost entecic

coazung layer, and

(b) aa inhibitor-releasing part comprising a respectivaly associated second care marerial which,
camprises another portion of the H, K*-ATPase inhibitor and opriopally pharmaceutcally

acceprable excipieats, whersin the second core material is covered by a respectively associated

secoad eareric coaring layer,

29. The dosage form according to claim 27 or 28, wherein 3 separatiag layer is preseat beneach at

least oae of the eateric coating laysrs.

30. The dosage form accordiag ta claim 27 or 28, whersia at least one of the core marerials

further comprises a seed. layered with the K, K*-ATPasz inhibitor.
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