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2003 s Th¥PPEERM invention relates to new oral phar maceut PERPESRSYAHe
forms conprising as active ingredient oneprazole, an alkaline salt of
oneprazol e, S-oneprazole or an alkaline 1salt of S-oneprazole. The dosage
formconprises a core material of the active ingredient, one or nore

al kaline additives, and one or nore swelling agents, wherein the core
material _is covered with a sem perneabl e nenbrane and without an enteric
coat i ng. PEWASRLL AT he i nvention refers to the manufacture of such
dosage fornms and their use in nedicine. Background of the invention and
prior art. The acid |labile H+, K+-ATPase inhibitor known under the generic
nane ONMepF&tdbetheSnvéiofi scl osed in EP-0005129. Certain salts of oneprazole
are described 1n EP-124495, a magnesium salt of omeprazole is described in
WO 95101977, and the single enantiomers of oneprazole and certain salts

t her eof aﬁ_g descri.bed in 941279%3. H?ﬁr%ﬁr azal el eful for.inhibiting
gastrit a § PEESERITY BRTGRT € PS¥iH e SrEA2 6{953*5 OO S gast ri ¢
aci d secr Rl 8P 205 A& A5 FnSELARE SlomdpRlARNAY: ANk AlYS
reduce baggrgqn%%g%?ﬁﬁﬁgﬁeﬁogast?lcia0|d secr%ﬁ%%n ?rré@pectlve of I

sti mul us. sdiNoBS-Ghieprazgf dhaldosarIem oompriaaal @renmutdnel ofahe adtbe ipgresient, i on
and treatnent of gastric-acid related diseases in manmmals and man,

i ncl udi ngoee gt mpeer al&mh@e@iﬂm@gs mdsonegqﬁmretsrﬂ@llmma@tmwheseln tfegnre matqriak er |
duodenal ul cer ol linger-EllLiso Furt her.nmor e used
25 Tor t r BEEHE A e RBIPRETe TR i st dbrchn erimg .t TREm g%, o

i nhi bi for m&htaﬁfon' r%fergﬁﬁﬂhé AR R e of RuddddsesH Brfld aﬁ\ﬁ%i@u’é@fﬁrrﬁ&%mnh n
patlents with Non U cer Dyspepsia, and in patients with synptomatic
gastr o- oesophageal reflux di sease (GORD). Omeprazole may also be used in
patients in i ntenS| ve care Si tuatl ons, in patients with acute upper
gast r oi nt S3Ek§8 $ i, 'Obﬁﬁi operatively to prevent aspiration

of gastric acrd and 30 to prevent and treat stress ulceration. Further, it

may be useful in the treatnent of psoriasis W 00n8293
The acid labile H , K -ATPase inhibitor known under the generic name omeprazole is

15 disclosed in EP-0005129. Certain salts of omeprazole are descnbed in EP-124495, a
magnesiumn salt of omeprazole is described in WO 95/01977, and the single enantiomers of

omeprazole and certain salts thereof are described in WO $4/27988.

Omeprazole is useful for inhibiting gastric acid secretion in mammals including man by
20 controlling gastric acid secretion at the final step of the acid secretory pathway and thus
reduce basal and stimulated gastric acid secretion irrespective of stimulus. In a more
general sense, omeprazole may be used for prevention and treatment of gastric-acid related
diseases in mammals and man, including e.g. reflux oesophagitis, gastritis, ducdenitis,
gastric ulcer, duodenal ulcer and Zollinger-Ellison syndrome. Furthermore, it may be used
25 for treatment of other gastrointestinal disorders where gastric acid inhibitory effect 1s
desirable e.g. in patients on NSAID therapy, in patients with Non Ulcer Dyspepsia, and in
patients with symptomatic gastro-oesophageal reflux disease {(GORD). Omeprazole may
also be used in patients in intensive care situations, in patients with acute upper
gastrointestinal bleeding, pre-and post-operatively to prevent aspiration of gastne acid and

30 to prevent and treat stress ulceration. Further, it may be useful in the treatment of psoriasis




21 90EC2003 PCT/SEG) 01310 as well as in the treatnment of 1 9 DEC 2003
Hel i cobactveo oomd2®st i ons and di seases related to these wher e pdiixzoapeitbi C
control of gastric acid secretion is fundanmental in the treatnent.
Oreprazole is, however, susceptible to degradation or transformation in
acidic and neutral s nmedia. The stability of oneprazole is also affected

by noi sture, heat, organi c solvents and to some degree by light. Wth

respect to_the stab it P ies, of a r.azol e is establjshe that
an oral sotl‘ﬁetﬁ&éé‘b tﬁ%ﬁﬁﬁ‘ﬁ Oﬁ%é'c ’?‘ifffédtqgeg“‘?’tso?ﬂdcddﬁf‘%tmwe{dﬁotﬁ’u
gastric j uinefapeific thatrolyTRRLAZ atid sebglioR & ﬁlh@fﬁﬁérﬁélrlﬁ%é HedibAct form tO

that part of the gastrointestinal tract where pHis near neutral and where
rapi d absorption can occur. is A pharmaceutical dosage form of orneprazole

i s best pr g tected,fromcontact w.th acj astrlc uice by an enteric
coati ng | agBEPrEg)e en B SRM bshlib B A tan i drstrobmenion i aitie Sne pavi
formul ati Oﬂ}‘édxaT’flfﬁS.@tabﬂft%k@hﬂeﬁ%ol@@yﬂs@aff@c!t@d SP%Héﬁknlgsa@rbrgirFéEblU@né%& of

the drug or a core conprisin %moget er with an 'alkaline reacting
conpound, ‘themadegrreby HehiodYi CWQChtcat tadrlity prapishies of omeprabke; itriapi dl y

di f h h y
Ther o are FURaBER i Bo oo dRr bl iniE e AL e Bt e gl oo

descri bi nggmmdejdice ﬁﬁﬁﬂhﬁdoﬁlqﬁrﬂldl@fﬂl,@ﬂﬁe GRH¥RIT e A G QOYERIA 201t Phrt oPiHaET
proton punp inhibitor conmpounds. 20 WO 96/ 01623 descri bes tabl eted dosage

forms of oRASHRHMEIWIAl R WieRe BHBREA nevwueliang whezg/ mpitpbsertionsanogcur.
conpressed into a nultiple unit tableted dosage form It is essential in
these tabl eted formulations that the enteric coating |ayer can w thstand
the conpression forces. ~s There are different technol ogies and

phar maceut f\dharmaeqHticak dasage was (9|f oOBEarazale ih begsipraiected frompgringdst pridhacitbic a

del ayed re se. of an_adm ni st . .Such f t ar.e for
i nst ance b% Sed” BR-% g Felf F? ﬂ%:’e% LBW—‘%F @5@/33 gsog(ﬂseﬁ?rfﬁfslsﬁ%?@em
di f f usi on éémwﬂﬂnﬁlati&gbf&@@foﬁh[@ ofOREY] Ll c&’ﬁﬁhﬁﬁé Qﬁlaﬁaéﬁt. BFic §f By
conbi nations thereof. In the followng sonme of ese” princl p es are
exenpl i fi edrugkora done temprsing/Biedrdy fogod@r dethahialiesinareacting compound, the core is
15 coated with a water soluble or in water rapidly disintegrating separating layer and further
with an enteric coating layer. There are numerous published patent applications from

different companies describing enteric coated formulations comprising omeprazole or

other proton pump inhibitor compounds.

20 WO 96/01623 describes tableted dosage forms of omeprazole, 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.

35 There are different technologies and pharmaceutical formulations described in the prior an
which provide a delayed release of an administered drug. Such formulations are for
instance based on osmotic differences, slow-eroding/dissolving layers, diffusion through a
membrane, time controlled explosion systems or any combinations thereof. In the
following some of these principles are exemplified. For instance, US 4 871 549 describes a

30 time controlled explosion system. Conte et al (Drug Development and Industrial



| ndust ri al WRPWH2%8293 3 1 9 DEC 2003 PCT/ S E00/0l 310 Pharh

vol . 15, pp. 2583 -96) describes a three-layer tablet giving a double

pul sed system suitable for ibuprofen. US35 567 4.41 describes a dosage form
for diltiazem conprising a m xture of one fraction of slow rel ease pellets
and anot her fraction of delayed pulse release nenbrane coated pellets.
V1097/ 02020 describes a dosage form of S pantoprazole in conbination with
ant i bact er PArmBasdys 1 35 &6l WAchrei2ASDne)sigsanibes a three-1aysntabpt grong adedei s in
slow rel ease. formw th. a.conti nuously.r.el during time. S 78 867
descri bes. FUHBL U HIARIE F TAfPTaleR VS rpT a2 | HGIELERAro tigh ke on flzem
nterior obolidfisind ASARRrkQF heihdlidr/M sXI 21da0¢ pellel HHHRINEr Haclibiof MBI ON
The present 1nvention provides - in contrast {0 earller presented ora
dosage f or sk @leadermémbranel sghatéd bl feist W OODOROLMEScrib&s Hdssage fdrat i Wi t hout
an enteric coating |ayer. 15 The dosage form according to the present

i nventi obn pentoprazels in combination afithantbasarad sutistancesawheypinpiernaai? fdherebr ane.
The core materi al ﬁgg}alns an a tiv; iqgredient seHected fram onegkgzole,
an al kal | n@2RQPTaZPfOsH IS N Slo3Hcl3ra Pomavith 2 SoPUIURMRLY R SRR LS dne or

more al kallb§%69;¢g§éﬂb\é§§doﬁgg f&%?wﬂé.aﬂ?ﬁ? 599%%61@%1&'%%&5 th88nterior of the
sem pernmeabl e menbrane 1s able to |srupF or may change its perneéﬁl Ity
after a pr@osileabrh Raftetle bitBEor. One or nmore 20 swel | ing agents are placed in
the core material to effectuate a disruption or an increased perneability
of the sem perneabl e nenbrane after such a suitable tine. Optionally
pharmaceutical | y accept abl e exci pients such as an osnotic agent nay al so be
i ncl udédy iéﬂﬂﬁﬂéxégﬂggﬂﬁﬂﬂﬁﬁal. 25 Surprisingly, the formulation according
to the present invention is prepared without an enteric coating, which
previ ously have been al nost an axi om for dosage forns containing

onmepr azol e The pae¢nvinheftidprppdddespUfRontrdst 12i dalier poerpoted dsal dbkegepfoane fur
invention also provides the possibility to avoid the separating |ayer
needed und®rolan pempenhibitecampeyniigyedosage form without an enteric coating layer.

30 time controlled expl osion system Conte et al (Drug Devel opnent ahd DEC 2003
THAEeEHS

15 The dosage form according to the present invention comprises a core material coated with
a semipermeable membrane. The core material contains an active ingredient selected from
omeprazole, an alkaline salt thereof, S-omeprazole or an alkaline salt thereof, one or more
alkaline additives, and one or more swelling agents. The semipermeable membrane is able
to disrupt or may change its permeatulity after a pre-determinated time. One or more

20 swelling agents are placed in the core material to effectuate a disruption or an increased
permeability of the semipermeable membrane after such a suitable time. Optionally
pharmaceutically acceptable excipients such as an osmotic agent may also be included in

the core material.

35 Surprisingly, the formulation accord:ng to the present invention is prepared without an
enteric coating, which previously have been almost an axiom for dosage forms containing
omeprazole or any other proton pump inhibitor compounds. The present invention also
provides the possibility to avoid the separating layer needed under an enteric coating layer
to separate omeprazole from the enteric coating polymer. Omeprazole should preferably

30  not be in contact with the enteric coating due to discoloration and degradation of



to separate oneprazole fromthe enteric coating polymer. Oneprazol e $8dEHCA003
pref er abl WBWHHS be in contact with the enteric coating du&CTENQI310
di scol orati on and degradation of WO 00/78293 4 1 9 DEC 2003 PCTI SEOCOQ 01310
oneprazol e. Thus, the present invention $rovides a sinplified process than
previ ous manufacture processes requesting double coating | ayers on the
core material. See for instance, EP 247 983. s According to a further
aspect of the present invention, the dosage formmay preferably be in the
form of aomgprazplceThns, thapresest IRXEStI0RPT spreplfad pracesnher pieyiousi n t he
formof  snal h@&%l ets coated vvict(? Y sem per meabl e nmenbr ane aE wi_.t hout an
enteric cG4! Drocses FGUETHISHYOL SORNEE 1YenT O Bkhoss Bl 3h 36 £l t i pl e
unit tabl stanicP, FP'84£68€ material conprises an alkalizing agent, that is
sufficiently al’kaline"and is present in a sufficiently high anbunt. The
core material also conprises a swelling agent that upon contact with
noi sture starts to swell. Wien the coated pellets pass the stomach small
anmount s ofAcgersing o # fugiher aspkd! dishapwesiienvanhoouyh dosegeserm peryprefotably be
menbrane. . The _ al kal i zing agent .in the re material will neutralize the
absor bed HiRGITETE pf ?al%lgeﬁﬁﬁtpééft YRS, e GRS F91G rRAFeH matfa%f%kof
degradat i A i : | i A he
ponct rati A7) Pel So Rl Rt b g le oo RRE Bha ity B8 eERPREnL
det er mi nede 8@ intbaahaydlle bNtdnprepadSheh maRPse &bt ibsgrupt i on of the
superi nposed sem perneabl e nenbrane by the built-up pressure or to a
swelling that will increase the perneability of the nenbrane. The tine
interval is to be determined so that the pellets _have had ti t o pass
t he stlematfﬁea?retrﬁ%}pn%qow%ﬁ%m ?&aﬁanﬁaa@tf@a&%éagf?%@tbfn%lpﬁ}neain t‘%%’tef"’t??és.
The entir a ' ' [ - M : o
nto the Tmerrernipdfpitahont, TRORAEER D oS! 2irelils B AREY,
of the dr awhta@SvidPrioi Gtk 8tarth to séeill Whsh tiad @abidi fetle! R8s fHRrstepastsidiglt i on of
dosage forns according to the present

amounts of gastric flud will be absorbed through the semipermeable membrane. The

alkalizing agent in the core matenal will neutralize the absorbed acidic fluid and protect
15 the active ingredient against degradation. At the same time the swelling agent, will be
exposed to the penetrating fluid or moisture, and it wil] start to expand. After a pre-
determined time interval this expansion leads to disruption of the superimposed
semipermeable membrane by the buiit-up pressure or to a swelling that will increase the
permeability of the membrane. The time interval is to be determined so that the pellets
20 have had time to pass the stomach at that very moment, and have reached the smai:
intestines. The entire dose of the active ingredient will then start to be released into the

small intestine where absorption can occur.

Detailed description of the drawings

25
Figures 1 — 4 illustrate principles for construction of dosage forms according to the present
invention. The invention comprises a core material layered with a semipermeable
membrane. The core material can be prepared according to at least four different principles
as shown in the Figures. The drawings are not intended to illustrate the size or relative

30 sizes of the dosage form or its different parts.



invention, The invention conprises a core material layered with a 19DEC 2003
seni per e @782 Bnbrane. The core material can be prepared BEEOFWHY% o0 at

| east four different principles as shown in the Figures. The draw ngs are
not intended to illustrate the size or r&lative 30 sizes of the dosage form
or its different parts. WO 00/ 78293 5 Detail ed description of the invention
1 9 DEC 2003 PCT/SE00/ 01310 The present invention provides a core materi al
in the formof pellets or snall tablets coated 5 with a sem perneabl e
menbrane. The conposition of the core material protect the active

i ngr edi entDe‘?‘a‘?Eh’h%Ecﬁ glemggﬂégnq/ehliﬁi d, that perneates through the sem

per neabl e t's passage through the stomach. Such
pell et formulations are generally enptied fromthe stomach within 2-4
~hours. When the pellets have left the stomach, the sem perneabl e nenbrane
covering tlhe prasehivindersionysioleles adb=rmpies alaindho forsit drpeliets @r siabk sabdets dditddne
active ingredient in the small intestine. The IEq(}axl | ets coated with the

seni pernedbihe srapipeERRabIGIcHOT4Ie T BelCPmPesiiapaiihe sotsragana Protestdhs aeIvat i ne
hyd | meth | | ul PVC) . be filled.into. sachet b
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produced with” snorter I nstance sugar eres |1 ke Non-

pareils , ehytikayei g stdifadcwitiie I-dgoedi aVkerothe iphets AedslehyhecommedH, kienal
technique or by the use of a centri f_ugi_al_ granul ator/ roto granul ator.
Al t er nat i vanipermpable Brembraneeqvarng sy iadividirbpelfrsudisaipss Fidiusiast tofelease

active agent and.exci.pi.ents d.is. prepared e.g. by extrusion and
spher offi zgtfei% :"e(’)'?grﬁé}gﬁtolﬁ{)}‘&ﬁ@?@mm er conventional techniques known in
the art are also suitable in preparing the core material, 25
The pellets coated with the semipermeable membrane may be filled into capsules prepared
from gelatine or hydroxypropyl methylcellulose (HPMC), be filled into sachets or be

mixed with tablet excipients and compressed to a fast disintegrating tablet or to an

15 effervescent tablet.
Core material

The core material may be produced with siarter seeds, for instance sugar spheres like Non-
20 pareilsm, by layering the active ingredient on the seeds by conventional technique or by
the use of a centrifugal granulator/ roto granulator. Alternatively, the core matenal has 2
homogenous distribution of the active agent and excipients, and is prepared e.g. by
extrusion and spheronization, or by compression. Other conventional techniques known in

the art are also suitable in preparing the core material.

The core material is in the form of pellets, spheroids or small tablets. The size of the
formulated core materials is approximately between 0.1 and 4 mm, and preferably the core

material has a diameter of 0.2 to 2.5 mim.



The core material is in the formof pellets, spheroids or small tabl €89E( 7003
The size oVOtRES2Bornul ated core materials is approxi mat el y ASEVSEOe®41001 and
-4 mm and preferably the core material has a dianmeter of 0.2 to 2.5 mm WO
00/ 78293 6 19DEC2003 PCT/ SE00/ 01310 Theécore nmaterial conprises the active
i ngredient, an al kalizing agent, a swelling agent and optionally binders,
osnotic agents and ot her pharmaceutically acceptabl e excipients. The active
ingredient is selected fromthe grQup.consistin? of oneprazole, an alkaline
salt s thEheeire ngitendmoayaises be aghveinkeadions avalkalizingragomt, 2 Swictlaigl agent and
al kaline salts r%.f r instance the 2+ 2+ + + 2+ , Ca, Na_, Ksalts,
pr of er abl yoRTalY Sinders OOl RERR S RBRT AR SHER T cpeRipile ERFiBIFFagnes) um
salt of omeprazole having a crystallinity of nore than 70% determ ned by
X-ray powder diffration is described in W95/01977, hereby incorporated by

r ef er encesThelék:RefifsrRdicneisseRrdeddFdn E@@b]ﬁﬂcoﬂsﬁﬁna%ﬁ'bmeﬁyﬂaﬂ@l@,eﬂi SRhlimesalbe
m xed with further conponents to obtain preferrea handl i ng and processi ng

pr oper ts estharedf,aS-smieprasbls ar@nedlinasilomerbfthatabaikalies salty &difeminstance the
final mxtyre+ 13+Such ferther ong&n‘gn ozeaag be ?}Qﬁers, ﬁurf ctanpts,
fi1Ters oM ner phipnaKodtie Q190 b XdBEMab AR AP S tiedEn o |
m Xt ures. ' Y [ ' as
hydr oxypr op%‘rer%gt %&%8 uf%géﬁﬁnﬂ%{%fﬁec@ﬂuﬁﬁ %)g@?taﬁ&g{yoﬁ%dr%g%nsmgél | ul ose

and car boxuierdiyed B¢ X-tyqsevdee diffati ol degdriRE Sn FOHS/8F9 AT hynébPYhcorporated
pyrrolidone. gelatine, sugars, starches or other pharmaceutically

accept abl ebysigferensrses wi t h cohesive 20 properties. Suitable surfactants are
found tin the groups of pharmaceutically acceptable non-ionic surfactants,

such as orpate 80, or ianj.c surfactants such as for  instance sodium
eyt son BB B afedi s vy U gET< RS RS eraed BUpHLN b SrRareria
t oget her Wotdbtdil@ré¥eirbd BahdlBo@dd PRdcessing properties and a suitable concentration of the

active ingredient in the final mixture.

15 Such further components can be binders, surfactants, fillers or other pharmaceuticaily
acceptable ingredients, alone or in mixtures. The binders are for example cellulose
denivatives such as hydroxypropyl methyicellulose, methylcellulose, hydroxypropyl
cellulose and carboxymethyl-cellulose sodium, and others such as polyvinyl pyrrolidone,
gelatine, sugars, starches or other pharmaceutically acceptable substances with cohesive

20 properties. Suitable surfactants are found in the groups of pharmaceutically acceptable
non-ionic surfactants, such as polysorbate 80, or ionic surfactants such as for instance

sodium lauryl sulphate.

An alkalizing agent is incorporated in the core material together with the active ingredient
25 and/or the swelling agent, preferably together with the active ingredient. The alkalizing
agent 1s present in an amount of approximately 5 to 35 % w/w in the core matenal,
 preferably 10 to 35 % w/w, or most preferably 15 to 35 % by weight calculated on the

weight of the core material excluding the weight of the optional starter seed.



25 and/or _the swelling agent, preferably together with the ' 19 DEC 2003
i ngr edi en?O §UB2% kal i zi ng agent is present in an anmount ofgétf%gog’f&lMt ely 5
to 35 %wWwin the core material, preferably 10 to 35 %ww, or npst
preferably 15 to 35 % by wei ght cal cul at’ed on the weight of the core

mat eri al excluding the weight of the optional starter seed. WO 00/78293 7
PCT/ SEOQ' 01310 9 DEC 2003 The al kalizing agent is selected from conpounds

| i ke di sodi um hydrogen phosphate, tisodi .phosphat argi nine.or_ talc
etc, provil@eak tngtargéS?tD’@is?ﬂémsé g’%?owuﬂﬁglége &ﬁ§£u§%drﬁ8ﬁhﬂ?§§&r ed in a
2% why water .sol uti i S | ' I ast
one al kal %l}slorqug éﬁgpr}{?é:s%{ég&ﬁéegﬁﬁ?o@g’ﬁ %‘@gkﬁ %F%E%ng‘r%ﬁ nutg'lt‘f ggliqg?séh%rhéggal SO
any conbiyphiasuRld iglksh WalvRet@ge Nitbntidbe RIS EE a pFhteskingi edguagenit i s
-sel ected anong pharmaceutically acceptable disintegrants, preferably anong
cr ossl i nkéghspoheyalkalyting ygeno hastorbe ingarpersied ik 81 cooziinaterial, but also any

car boxynet hyl cel | ul ose, sodium starch glycolate or | ow substituted
hydroxypréﬁfyﬂblﬁ?élopﬁpgélgalé@nm,ts %‘-Pch?é‘sﬁfi in 10 any comnbi nations. The
anount of swelling agent is pre-determned to effectuate the start of

di ssolution of the core material at a proper tine. Preferably, the core
materi al GRERWeNET a2RPQXlcERE Qﬁ%n@%hﬁﬁ;a@@ut%ahy a¥Rbeible dfintdiearsy\@rdfemyly
agent cal cul’'ated on the weight of the core material excluding any optional
starting asmtg dvbsséinpecfeyabypyarobidnus stassinked smiumatrbm@mﬁ%\)gwméﬁght, or

iall 30to 50 !/a b ight of th [ 11 t din |
CAFRRE R IR0 AN IR e T R
swel ling 4 ?@Em%%yatf%ggﬁg%&{mpﬁswﬂm ;gﬁgﬂgne-e&@ﬁm%a& Eeri e BRAMASE

| ayer. Such’ a separa yer w cover ore materral and also conprise

bi nder s aRekseRftiopnE thy cA8 nithdral hizd PrOpaAahsé. FREEL BTy, tRIcdrbalamaizd tormptides
accept abl e excipients. Optionally, an osnotic agent is incorporated_in the

core mat empploxiBaely 2htoshttcwegknf theswelling pgeol ciibelagd@nihe weiahbof &6 an
osnotic pressure jn the_ tablet., K Ex | es of not i ents are..na ium
sul phat e, CSGOMBHATEFENARE 21X DiioTAL TGRSt Vot meteraR aiogefiRucast 25
pot assi um, 54k AR Ry eigAdbHILEALRPIRICs0 'ty Ve BhSH DAk lting 3ot elleulated in

bi car bonat e;
15 the same manner.

Alternatively, the swelling agent or a portion of the swelling agent may optionally be
prepared and incorporated in a separate layer. Such a separate layer will cover the core
material and also comprise binders and optionally an alkalizing agent and/or

20  pharmacetically acceptable excipients.

Optionally, an osmotic agent is incorporated in the core material. Such an osmotic agent is
watersoluble and will provide an osmotic pressure in the tablet. Examples of osmotic
agents are magnesium sulphate, sodium chlonde, lithium chloride, potassium chlonde,

25 potassium sulphate, sodium carbonate, lithium sulphate, calcium bicarbonate, sodium

sulphate, calcium lactate, urea, magnesium succinate, Sucrose or mixtures thereof.

Alternatively, the active ingredient, optior:ally mixed with any of the components defined
above, can be formulated into a core material. Said core material may be produced by

30 extrusion/spheronization, balling or compression utilizing different process equipments.



sul phate, calciumlactate, urea, magnesi um succinate, sucrose or m xit$BES 2003
t her eof . Wda®ymadsi vely, the active ingredient, optionally mpxegpsbinigny of
t he conponents defined above, can be fornulated into a core material. Said
core material nmay be produced by 30 ext@usion/spheronization, balling or
conpression utilizing different process equi pnents. WO 00/78293 8 1 9 DEC
2003 PCTI SEQQ 01310 For extrusionl spheronization processes incorporation

of a mcracrystall i%nyglgcel | ulose and a | ow substi

t ut ed ]
Py dr oxyor BB PBRIGY BRe Pl PRSP R BT AP P Ro bt B epy g alligs felulose and &

menbrane. |5y IHGRED LIS GREPIIEARToR MRk EEolehsAb SR iepRO4YEEr and a
nodi fying additive and optionally pharnmaceutically acceptabl e excipients

like fillers, colorants etc. The excipients should be insoluble or hardly
soluble in acidic solutions, or present in such anounts that they do not

i nfluencegthe SolubklidyhrRioperties of the membrane. 10 Preferably, water
i nsol ubl e‘pn-&y'rrer—rrayﬁb—sefect ed anong sem perneabl e water insol uble
pol ynmegs |ike ethylcellul ose, cellul ose acetate, polyvinyl acetate, and

ammoni o net hacryl ate copol yner type A and type B (Eudragit RL, Eudragit
RS) etc. TBeTirmbrené ¢gmpreseageiaterinsalihde pehimpsand abnedifond rdditverasd be a tal ¢

f d sili .g. A il b-O-Sil.). f bl kal i.
Peacting RBUPTIMT et aP s e aientrlis ThFe ol as it FE VB
t he sem i : 0 WA to
witter i nogi I B STRILRE Biter 9 TBEb RER RE DR br PR ik SHogfella | 0

50: 50. Pr gfegrdaot ikfieenaethienblubilitppedfeyidse fagefientteanat er i nsol ubl e pol yner
on a weight to weight ratio is from®80:20 up to 60:40 in the nmenbrane. The
core naterial will be layered with a sufficient anmount of the sem perneable

g?nggﬁ,ing epﬁrg’sr%gg}?%saltérl ir?sr‘]:nlutb?e ]gcﬂ%rer %‘El? b%%gl%ctqe%ta%dn?gl sbmliapre?'gn%% el\yaitert he amount
insoluble polymers like ethylcellulose, cellulose acetate, polyvinyl acetate, and ammonio

methacrylate copolymer type A and type B (Eudragit RL, Eudragit RS) etc.

15 The modifying agent in the semipermeable membrane may be a talc or fumed silica (e.g.
Aerosil or Cab-0-Sil.). Preferably an alkaline reacting modifying agent such as talc 1s

used.

Preferred composition of the semipermeable membrane comprises an amount of modifying
10 agent to water insoluble polymer on a weight to weight ratio of from 90:10 up to 50:50.
Preferably the amount of modifying agent to water insoluble polymer on a weight to

weight ratio is from 80:20 up to 60:40 in the membrane.

The core material will be layered with a sufficient amount of the semipermeable membrane
25 composition to cover the core material. Preferably, the amount of semipermeable

membrane applied is approximately 3-30% by weight of the weight of the core matenal.

The amount of semipermeable membrane for a desired dosage form is adjusted to obtain a

desired lagtime and an adequate dissolution.



menbr ane lied s approximately 3-30% by wei ght of the weight of ing 06,2803
mat eri al .%’#ﬂg’g%unt of sem perneabl e nenbrane for a desi rggT@B@“é‘Bémf orm
is adjusted to obtain a desired | agtine and an adequate dissolution. WO
00/ 75293 9 Final dosage form19 n E e 2603 PCT/ SE40/ 01 310 The prepared
core material coated with the sem perneable nenbrane is filled into a
capsul e (gel atine or HPMC capsule), or optionally mxed with tablet

exci pi ent Birmhdosagedopnessed into a nmultiple unit tableted dosage form In
the expression "tablet excipients" s also effervescent tablet excipients
included when referring to nultiple unit tablets. Prepared tablets are
optionall | | ] REh LR ehie bk afe SMIRGNNtoSUr f ace of
t he tabl e?‘hgﬁ\éﬁaﬁ%&% lﬁ}aﬁéﬁgﬁgﬁiﬂangg t heﬁlgmi ?ri)lt ?ﬁ‘lmt ﬂee tabl et during
packagi ngcamsate tgekutinp or HPMU chpsale) ail aptionabytinmxgd vashetabiehgxdipientsand conpri se

additives like anti-tacking 10. nt col orangy s and pi gnent r_ot.her..
addi t i VesCOBPEBRCH Wiy PR g ?%g%ﬂs %Oaﬁ%fa@afﬁc .‘h%ﬁépfg'ﬁsg?%eagﬁggﬁcg@%r s
are suitapl g.d ]Eff%rﬁg@é:nﬁﬂmef‘.&ﬁqﬁi@ﬂtg Qﬁ-lud@@%vh@@?&’eigﬁﬂgl IOQ%EBF: & thblets, nat ur e

and severity o I sease to be treated. The dose nmay al so vary accordi ng
to the aBespabaiiygblees ghopticmdlycespon sethdilmfdrening dgant@)itd olgaini asmeotichi | dr en
and patients with liver is djsgases as well as..patien ngder 1o terra
treat ment S‘?/ﬁ?qe ‘ﬂhéh%Faﬁqtﬁ“%%@f ﬁpﬁ?rr 5 dhssta it a‘ﬁ%ttg}&#égdﬁ'gg pﬁtgt\c/\gélrngt han
the averaggd wrahépot8ull £abiRRbathls 1884 KA RARY bhRRSe Righees iOsaBtkiag
average nmay be used. Preferably, "a dosage formconprising for instance | -
100 nme of agemspreakokets and S gaGnmEmtz oiduygs to obteimd tibi¢tsx @oed appragange day .

Sui t abl e doses conprise preferably 10 - 80 ng. The dosage form nay be

adm ni stered together with other suitable drugs, such as antibacterial
conpound( The cNSAkBUSIageTBmd drk Yuitdbld1iek 3fal BRGNS, Bidld@ye vailltdepértdiSon the

Exanpl es 25 The fol |l owm ntg exanpl es describe the invention nore_in detail
wi t hout r 8a%we and spyenheofdbegisease to be treated. The dose may also vary according to the

age, body weight, and response of the individual patient. Children and patients with liver

15 diseases as well as patients under long term treatment will generally benefit from doses
that are somewhat lower than the average. In the treatment of severe conditions higher

doses than average may be used.

Preferably, a dosage form comprising for instance 1 - 100 mg of omeprazole or S-
20 omeprazole will be administered once a day. Suitable doses comprise preferably 10 - 80
mg. The dosage form may be administered together with other suitable drugs, such as

antibacterial compound(s), NSAID(s), motility stimulating agents, and/or antacids.

Examples

The following examples describe the invention more in detail without restricting the scope

of the invention.

Example ]

30 Core matenials in the form of pellets made by extrusion and spheronization.



of the invention. Exanple 1 30 Core materials in the formof pellets rggﬁgmm
by extrusion and spheronization. 1 9 DEC 2003 WO 00/ 78293 PGI/ SE00/ 6|

10 The f oMW/ &3 conpositions were used to prepare core mat AGTAENNRID| et s
APel | ets BPel | ets C ConpoundAnount ova gof dry Anount %fdry Anmount' o of drv
pell etsPell etsELI let”™ (g)(g)(g) O neprazol e40. 040. 040. 0 Low substituted

82. 020. 6--84.021. 0 Hydroxypropyl cellulose Polyvinyl pyrrolidone
--84.021.0-- crosslinked micronized Mcrocrystalline 58.060.278.4 cellul ose
PH 101Th&rslidveihe pemBesidas Wirkhsed apkpSediowmatirars; de (<0. 20 60. 020. 040. 3

mm) Trisodium pf‘nosp at e*20. 04. 8--- Di sodi um hydr ogen
Pellets A Pellets B Pellets C
% of dry % of dry %o of dry
Compound Amount | pellets Amount | pellets Amount | pellets
(g (g (&
Omeprazole 40.0 40.0 40.0
Low-substituted
Hydroxypropyi cellulose | 82.0 20.6 - - 84.0 21.0
Polyviny! pyrrolidone
crosslinked micronized |- - 84.0 21.0 - -
Microcrystalline
cellulose PH 101 58.0 60.2 78.4
Manﬁitol powder 136.0 115.0 136.5
Sodium chlonde ( <0.20
mm) 60.0 20.0 40.3
Tnsodium phosphate* 20.0 4.8 - - - -
Disodium hydrogen
phosphate* - . - - 20.0 5.0
Arginine - - 80.0 20.0 - -
Sodium lauryl sulphate | 2.0 0.8 0.8
Water punfied 170 - 151 - 199 -
Total weight of dry subst. 418 400 400

* In this example the amounts for all phosphates are indicated as free of crystal water,

The powders were mixed and then wetted with the granulating solution. When needed
extra water was added afterwards, until total amount added water corresponded to the
value given in the table above. The wet mass was subjected for extrusion through a screen

having 1.0 mm in diameter apertures. The strings obtained were shaped to pellets in a



----20.03,.0 phosphat e* Argi ni ne--80.020.0-- Sodi um | auryl sul phate2. b8.0£6.200)
Wat er puri“fqgod"ﬁ . 151-199- Total weight of dry subst 418 46’5?@@@0’“13?% this
exanpl e the anmounts for all phosphates are indicated as free of crystal
water. 5 The powders were mixed and thenllwetted with the granul ating
solution. When needed extra water was added afterwards, until total amount
added water corresponded to the value given in the table above. The wet
mass was subj ected for extrusi ong%lfhroH%h a screen Bavi ng 1.0 mmi.n .

di amet er HYEFIUEELPemied 330HgY- JHE AENEE Wit &ishilire mfﬂckveaépwfl@srwhdnkab
00n8293 11 2 1310 spheroni zer operated at 350 rpm
The pell e?g}ﬁ?%? %’g%{? %Eagzéﬁ%g?c?egéug apparatus with inlet air tenperature
set to 50 degrees Celsius. Ganulating liquid used for conposition A was
2.72 a of the trisodi um phosphate and all s the sodiumlauryl sul phate

di ssol vedGramub&lirgrlaqsd afed foe compesinoiawed 272 gepflthauisddiugeghdsphate empaki t i on
B was 10.0 g of the arginine and all the sodium |auryl sulphate dissol ved
in 1005 gr tesodfum Harvisuinhatg Gsalvaiup 20i Sgme phlicdvaiged f or conposition C was
8.06 g of the disodi um hydrogen phosphate and all the sodium | auryl

sul phate di ssolved in 100 grans of the water. Remark. Only parts of

CONposi t i %ﬁlﬂi’ﬁfgﬂ#ﬁ.ﬁ& 854 ®rtOmPsLinbMEoNEh .08 o2t ﬁggﬁm HRVEMEE sodi@her i al

for further experi tati on was obtai ned. 15 Exanpl e

lauryl sulphate dissolved in 100 grams of the water.

10 Granulating liquid used for composition C was 8.06 g of the disodium hydrogen phosphate

and all the sodium lauryl sulphate dissolved 1in 100 grams of the water.

Remark: Only parts of composition B were possible to get through the extruder, however

material for further experimentation was obtained.

Example 2

Core material in the form of pellets prepared by layering technique.

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

Compound Amount
Orneprazole 219g
HPMC, 6 cps 398¢
Disodiurnhydrogen phosphate 429¢
Polysorbate 80 48¢g
Punfied water 219 g

20
First the polysorbate 80 was dissolved in the water. Then the phosphate was dissolved
during stirring. Then the HPMC was dissolved whereafter the drug was suspended in the -

obtained solution. The suspension was sprayed onto 130 g of sugar spheres (Non-pareil) in



Core material in the formof pellets prepared by layering technique. 14 RECUR0I
containin ion was made according to the conposition

CbnpoundA#gint 5\tﬁeprazole219 g HPMC, 6 cps39.8 g Eisodiunhggﬁggﬁﬁmnlo
phosphat e42.9 g Pol ysorbate 804.8 g Purified water919 g 20 First the

pol ysorbate 80 was dissolved in the wat ed2 Then the phosphat e was di ssol ved
during stirring.. Then the HPMC was di ssol ved whereafter the drug was
suspended in the obtained solution. The suspension was sprayed onto 150 g

of sugar spheres (,Nan-par ei. [ 00/ 78293 12 Q0 2003

T SE00/ O BTZF At HE P g T e R EPaRH e st B o PRl Ranss
g and the ggﬁ@g@ )& content was 456 ng/g. A suspension containing
swel | abl e subst ance” was prepared according to the following s conposition;
Cross-1inked pol yvinyl pyrrolidone mcronized (Kollidon CL-M 187.8 g 41*
Hydr oxypropyl cellulose L (HPC-L from N sso) 46.9 g Talc 140.8 Et OH

(99. 5% 158Gugpensignygontafingcvellaile sulistAnce vias prapatedi aagprdingrio éhe todlosvingdPC- L
was di ssolved in.ethanol during stirring, then the talc and swelling agent
Kol I i don RPN added. The suspension was sprayed onto 130 g of the
drug-1l ayered spheres as to prepared above in a Wirster equipped fhuidized
bed until the oneprazole content of the obtained core naterial was 130

nglt. The @risghinked pbhieiwAt3BEdom adtizeda ¥ olibdnall.-M)  187.8 g 41*

Hydroxypropylcellulose L (HPC-L from Nisso) 469 g
Talc 1408 g
EtOH (99.5%) 1500 g

-~

* % w/w of core material not including starter seed.

HPC-L was dissolved in ethanol during stirring, then the talc and swelling agent Kollidon
CL-M was added. The suspension was sprayed onto 130 g of the drug-layered spheres as
10  prepared above in a Wurster equipped fluidized bed until the omeprazole content of the

obtained core material was 130 mg/g. The weight of the obtained product was 455 g.

Example 3

Membrane coated pellets.

- The core material from Example 2 was coated in a fluid bed apparatus with an ethyl
cellulose solution having taic suspended therein. The composition of the suspension used

was:



Exanpl e 3 Menbrane coated pellets. 15 The core material from_Exa | e13 BEES003
coat ed i NP Y bed apparatus with an ethyl cellul ose sor'fﬂ'%?qp%é\? i ng

tal c suspended therein. The conposition of the suspension used was: WO

00/ 78293 13 1 9 DEC 2003 PCT/S EO00/ 013103 Subst anceAnount % of dry nenbrane
Et hyl cellul ose N-1013.5 parts30% Et hanol (99.5% } 1455 parts- Talc31.5
parts70% Tot al 1500 parts100% 80 grans of core nmaterial fromexanple 2 was
coated wiTh this suspension until the ofeprazole contgnt was 107 mg/g. s
Exanpl e 4 Substangé t he prepared nenbrane ¢dan@wtpel | ets. M}!epar eld
menbr ane [coated core material was tested|{for gastric agid rgm st ance and

dissolutilon as described below 10 Test for gastric aci The
pellets w : dfr gastric acid resist I Mg ogthemln 0.1 M
H(:I for 2 & .'- orm nineg he-—ahe f‘n ﬁa'rt?rlr ||g f P‘ﬁﬂjﬁ}:ll.ﬂh fl Ui d
phase (t eEﬂHQlal @9 Ohhkd eba@g SOdI um | auryl sul phat e
as wetti actHormrwas—969%—Fest—for

di ssol uti opalc' ' 31.5 parts 70%

Total 1500 parts 100%

80 grams of core material from example 2 was coated with this suspension until the

omeprazole content was 107 mg/g.

s  Example 4

Test of the prepared membrane coated pellets.

The prepared membrane coated core material was tested for gastric acid resistance and

dissolution as described below.

Test for gastric acid resistance

The pellets were tested for gastric acid resistance by immersing themn in 0.1 M HCT for 2
hrs and the determining the remaining drug fraction. The fluid phase (the HCI) had an
addition of 0.1 g/liter of sodium lauryl sulphate as wetting agent. The remaining drug

1s  fraction was 96%.

Test for dissolution

Dissolution of active substance was tested accordingly, first pellets were immersed in the

test-fluid described above for 2 hrs, then buffer components (phosphate salts) were added
0 0 change the pH to 6.8.

Samples of the dissolution medium were withdrawn and analyzed with HPLC at the given

time intervals. Results;



Di ssol uti on of active substance was tested accordingly, first pell etlsdBEE 203
i mrer sed Woodms29x est-fl uid descri bed above for 2 hrs, then HISESN/01310
conponent s (phosphate salts) were added 20 to change the pHto 6.8.

Sanpl es of the dissolution nediumwere wghdrawn and anal yzed with HPLC at
the given tinme intervals. Results; WO 00/78293 14 Time, Hrs (after 2hrs
of pre-exposure % Di ssolved in acid nediunm) 0.53 118 260 373 19 DEC 7003
PCT/ SEGO643+60—319BEC2003—15—C-AHMG—t—A—dehayed rel ease oral pharmaceuti cal
dosage f ormmeomki Si ng a core natL@itlvegoatied w th a sem perneabl e

menbr ane,| Whereirn: the core material conprijses an active ingredient

sel ect ed |f(afven Aeofpretgxponnsi stji ng of oneprazole, an al kaline salt

t hereof ; |S-oneprazol e and an alikal i ne salt |t hereof, one or 5 nore al kaline

addi t i ved.In 3 edingy Llindg agents, and optional |y pharmaceutically
accept abl xci pients; the nenfr,ane consi st|s essentially of a
wat er - i nswand_a_rc&di_f_y.i-ng_agent and is able to disrupt; and
1 18
2 60

3 73




t he dosage formis not enteric coated. 10 2. The dosage form accordi n@ to
claim1, wherein the active ingredient is orneprazole. 3. The dosagé BE (7003
according to claim1l1, wherein the active ingredient is a magnesiumsalt of
~onmeprazol e having a crystallinity of hWore than 70% as determ ned by X-ray
powder 15 diffraction. 4. The dosage formaccording to claim1, wherein the
active ingredient is a nmagnesi um saCLAT®M$ S-oneprazole. 20 5. The dosage
formaccording to claim1l, wherein the core material conprises a sugar
sphere layered with a suspension or solution of the active ingredient, one
or nore lalXketlpyrs redanae piah gBarneRRISR] PRIEES KB IRy SHgent e Hﬁ’bﬁl%f% Iy
phar maceutj cal ly _acceptabl e _excjpients. 25 6. The dosage form according to
claim 1,“’\}\MFEPFVP@B’P?S*’G@%?ae&“}?"o"%((r‘:’r"]h&g;%eﬁ%ri ses individual pellets of the core
mat eri al coat@d cWid Rateha) &enprpet ieabl e inerbticanglected ffive ltogage chorsung
according to claim1, wherein the core material further conprises an

osnot i ¢ Egeraprazgde, engllpliEe Gl dTEUl 65 -gmepHeo§sEags AHRHRE é@b’@ﬁ’éﬁoi@”t’zé’] claim

, i | kal.ine additive give - ufeanyWh
reasir e P et b AP U i SV EPe 2P EhotRlipndSamhhiaguicanhen

el ect rod@celﬁa&e ekbgigogsage formaccording to claim8, wherein the alkaline
additive is selected fromthe group consisting of disodium hydrpgen
phosphat e, t rihseatmbizph et esseriady il dey deidnpeprkie P@b{merﬁédadg%{j@ Hor m
according to cl.ai , erein.the alkaline additive is present in an
amount obegb?)r}dolﬁianaetagldéé}gptfg B506 by wei ght of the core material excluding
the wei ght of thelsade fophiion@l entigatoagpghere. 11. The dosage form according
to claim1, wherein the alkaline additive is present in an anmount of 15 to
35%119y wei ght of the core material excluding the weight of an optional

2. The dosage form according to claim 1, wherein the active ingredient is omeprazole.

3. The dosage form according to claim 1, wherein the active ingredient is a magnesiom salt
of omeprazole having a crystallinity of more than 70% as determined by X-ray powder

15 diffraction.

4. The dosage form according to claim 1, wherein the active ingredient is a magnesium salt

of S-omeprazole.

20 5. The dosage form according to claim 1, wherein the core material comprises a sugar
sphere layered with a suspension or solution of the active ingredient, one or more alkaline
additives, one or mare swelling agents and optionally pharmaceutically acceptable

excipients.

25 6. The dosage form according to claim 1, wherein the dosage form comprises individual

pellets of the core material coated with the semipermeable membrane.

7. The dosage form according to claim 1, wherein the core material fusther comprises an

osmoltic agent.



sugar sphere. 15 12. The dosage form according to claim1l, wherein the

swel ling agent is selected fromthe group consisting of crosslinked 9Q0fC 2003
pol yvi nyl pyrrolidone, crosslinked sodium carboxynethyl cellul ose, sodium
starch glycol ate and | ow substituted hydroxypropyl cellulose (L-HPC). 20
13. The dosage formaccording to claim 1, wherein the swelling agent is
present in an anount of approximtely 20 to 60% by wei ght of the core

mat eri al excluding the weight of an optional sugar sphere. 25 14. The
dosage formaccording to claim1, wherein the swelling agent is present in
an anouditThafdd30cd b Gkedyinged ghimdf Whheitdealmite pAdD Ve RMeadiigOltiive wei ght

of an optional _sugar sphere. The dosage. f orm accor di o.clajm1,
wher ei n EpePapdix Vﬁﬁb’“ﬁg‘@ﬁd ’F@J?tsqélw ‘*’o\?"'lfeiﬁ?gﬂp?g&g?efﬁ]%léfvcjj%%b%gﬁw 16,
The dosage.fgf.m according to claim1, wherein the water insoluble polymer
is selecte pol yvinyl acetate, and fromthe group consisting of ethyl

cel lul ose; cellul ose acetate, arnrnonio nethacrylate copolyner type A and
type B. 5 17. The dosage form according to claim] erein,t A/

i nsolhubl & P datase F%ﬂ]&ﬁ%%rémg to icﬁmar% &Wg{?m “’8@&%? BT HAE & %_?@?%d\*}?‘r%@{em ght
of the Cero%B'EEB%ﬁ&!rﬁ:'of AL Ny 0589 JsPR AT ABEAR: fh BB ok thatd, @F dihike aWhiel®i n the

modi fyi ng agent  and water insoltble polynmer are in a ratio of between

90: 10 and 50:50. 10 19. A process for the manufacture of a del ayed rel ease
dosage form as defined in claim conprising,.formpg.a cor. er.i al
conprisi hy 4 %?%Rﬁgfmﬁﬁ?%g“i”eﬁ? Cé@?éc?’“@ i Eg&d%]ﬁgne 6?%8%6 c r%g?cg?lltnnaé’ of
onmepr azoh g quAhrabkAkihResd b 35eb e ki ghBoPReRpFAR Nk Saland RN Btk atdighe osal t

10 an optional sugar sphere.

11. The dosage form according 1o claim 1, wherein the alkaline additive is present in an
amount of 15 10 35% by weight of the core material excluding the weight of an optional

sugar sphere.

15
12. The dosage form according to claim 1, wherein the swelling agent js selected from the
group consisting of crosslinked polyvinyl pyrrolidone, crosslinked sodium
carbox yrmethylcellulose, sodium starch glycolate and low-substituted hydroxypropyl
cellulose (L-HPC).

20

13. The dosage form according to claim 1, wheyein the swelling agent is present in an
amount of approximately 20 1o 60% by weight of the core material excluding the weight of

an optional sugar sphere.
25  14. The dosage form according to claim I, wherein the swelling agent is present in an
amount of 30 to 50% by weight of the core material excluding the weight of an optional

sugar sphere.

15. The dosage Torm according to claim 1, wherein the modifying agent is talc or fumed

8]
e}

sihca.



t hereof, one or nore al kaline additives, one or nore swelling agents, and
optionally 15 pharmaceutically acceptabl e excipients, and coating the9@6¢ ]
material with a sem perneabl e nenbrane, wherein the dosage form has no
enteric coating. 20. An oral dosage formaccording to and, one of clains
1-18 filled in a capsule. 20 21. An oral dosage form according to any one

of clainms 1-18 conpressed into a nultiple unit tableted dosage form
optionally conprising tablet excipients. 22. The dosage formaccording to
any one of clainms 10-12, wherein the core material qﬁ%?gr conprj.se

an
osnot i ¢ Hydhe dopmedgim BeE@reN240 BERde M BIEH A& VHET i IR %H9w6ﬁﬁmkfmalains
1-18 or 20- in t f actur , ' : ih{ ' ) nhi bition
of gast rjilz%mil%? %’%5325%{}?3% ﬁ%ilﬁjggléj?cg% ?taeﬁﬁggjéggg@?%’rgﬁ gvshggcﬁl\r?leédﬁg?dn any one

of cl ai Enhodi® BENZyRE ddboligermgpuhactiuye B30 of a medi cament for
I mproving the therapeutic effect in the treatnment of gastrointestinal
di sorders associated with excess acid secretion.

5 17.The dosage form according to claim 1, wherein the water insoluble polymer is present

in an amount of approximately 3-30% by weight of the core matenal.

18. The dosage form according to claim 1, wherein the modifying agent and water
insoluble polymer are in a ratio of between 90:10 and 50:50.

10
19. A process for the manufacture of a delayed release dosage form as defined in claim 1,
comprising forming a core material comprising an active ingredient selected from the
group consisting of omeprazole, an alkaline salt thereof, S-omeprazole and an alkaline salt
thereof, one or more alkaline additives, one or more swelling agents, and optionally

15  pharmaceutically acceptable excipients, and coating the core material with a

semipermeable membrane, wherein the dosage form has no enteric coating.
20. An oral dosage form according to any one of claims 1-18 filled in a capsule.

20  21. An oral dosage form according to any one of claims 1-18 compressed into amultiple

unit tableted dosage form, optionally comprising tablet excipients.

22. The dosage form according to any one of claims 10-12, wherein the core material
further comprises an osyolic agent.

25
23. Use of a dosage form as defined in any one of claims 1-18 or 20-22 in the manufacture

of a medicament for improving inhibition of gastric acid secretion.

24. Use of a dosage form as defined in any one of claims 1-18 or 20-22 in the manufactuse
30  of a medicament for improving the therapeutic effect in the treatment of gastrointestinal

disorders associated with excess acyd secrelion.



