1 6 JAN 2006 PHARMACEUTI CAL FORMULATI ON COVPRI SI NG A PROTON PUMP | NHI BI TOR
AND ANTACIDS. Field of the invention. 5 The present invention is rel atheJANtio5
new oral pharnaceutical preparations especially for use in the prevention
and treatnment of gastrointestinal disorders. The present preparations
conprise a conbination of a proton punp inhibitor and an antacid agent in a
tabl et dosage formthat disintegrates in the nmouth. Furthernore, the present
invention refers to processes for the preparation of such a io tablet and
its use in_the treatnent of ﬁas roi ntestinal - disorders. round of the
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which 25 phpit 861 kel h ddateh el R ladirpifeddial disgsgonfort . The admi ni stering
of a proton punp inhibitor and an antacid rafting agent perforned

si mul t aneously but separately has been described in patent application WO
98/ 23272. The tim d i ng._agent IS a conmbi nation of an antacid agent
with one al gina R GUHE RO ARCRPAELE ng of 40 ny of oneprazole daily
for about 28 dWﬁ:@ﬂ%&ﬁ&is%ﬁd%@éﬂtQhﬁwdeﬂgsé?ftoQR:@t driPdr@radadatdavi scono four

times a day for about 28 days, which delivers a total of 1280 r(T)%
al uni ni um gayideinsesidral direrdz2o Thicsd ingludarspasial diatm ecfraiming\ooBingestipg of certain

15 foods, exercise, meditation, and administration of various pharmaceutical agents such as

antacids, H> antagonists, and antimicrobials. One of the main treatments of today includes
the class of pharmaceutical agents, referred to as proton pump inhibitors, that has been

developed for treating gastrointestinal disorders. Proton pump inhibitors are agents which
. . i a1y +0
suppress gastric acid secretion by irreversible inhibition of the H /K -ATPase enzyme

20 system in the parietal cell.

However, given the prevalence and incidence of gastrointestinal disorders, the
difficulty in treating many patients suffering from such disorders, and the potential for
resistance with antibiotic-containing regimens, a continuing need exists for safe and
effective treatments, which are convenient, have good patient compliance and which

25 provide individuals relief from their discomfort.

The administering of a proton pump inhibitor and an antacid rafting agent
performed simultaneously but separately has been described in patent application WO
98/23272. The antacid rafting agent is a combination of an antacid agent with one alginate
compound. The administering of 40 mg of omeprazole daily for about 28 days and the

30 administering of one tablet of Gaviscon” four times a-day for about 28 days, which

delivers a total of 1280 mg of aluminium hydroxide and 320 milligrams of magnesium



1 6 JAN 2006 PCT/S EO 210 1 3 711 silicate per day, has been nore preci seI&/
descri bed'wgb}i/ﬁ freatment provides a therapy that shows a bad pati eht JAN 200
conpl i ance” &8 he hi gh nunber of daily doses. Moreover POTGHEORRIT
conpliance problens arrive when proton punp inhibitor and antacid rafting
agent are admnistered for different ti#&e periods and consist of different
galenic fornulations. s Admnistration of two or even nore different tablets
to the patient is not convenient or satisfactory to achieve the npst
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may further be covered with one or nore rﬁé&rcoati ng | ayers. '

. . Said .
over coat i riGPEHARBYET BRFEVEISNHPIqeT PYUP iHyD A End thagptericsodfing thepplagidinl e

mul tiparti : : heen, : ﬁdgg 'rﬁie:%l I; EP1003484,
000/ 27357&3#1%%%3%%%8@ ré: contgzih%ﬁ@% : | cﬁer%s e%lgm?gﬁ)?)ﬁ%g%grat ed by

r ef er ence. mikinge &f tluweniunghpdtbeide and calmumhearbaram. of coated microcrystals or
25 coated mcrqgranul es. Qreprazol e.and nore.gener.ally proton pu

Coni bi tors of - HE SUHELRHEE BB SOHFEIE Sronaritlar Bt Beatihd s ALsabefily prgton
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flexibility so that conpression stress can yield rupturing of the film It
i st her efsigréficradie stacythe acidgesistancelsif¢he ndividiahigiegtesictchatinglapkred asits. he

compressi on U1, A0f 30 APLAE BOSUS AR £iseliRk ASTe0] alifud Wb on
97/25030. Enteric coating layered units containing the active substance is mixed with
effervescent tablet constituents. The compression does not significantly affect the acid
2 resistance of the enteric coating layered pellets, that may further be covered with one or
more overcoating layers. Said overcoating enhances compressibility during tableting.

Oral disintegrable multiparticulate tablets have been already described in
EP548356, EP1003484, W0O00/27357 and WO00/51568, the content of which is hereby
incorporated by reference. The active ingredient is in the form of coated microcrystals or

25 coated microgranules.

Omeprazole and more generally proton pump inhibitors of the benzamidazole type
must be protected with a gastro resistant polymer (enteric coating layer). Enteric films do
not show high flexibility so that compression stress can yield rupturing of the film. It is
therefore necessary to use a tableting technique that endorses the compression strain and

3  maintains the acid resistance of the formulation after compression of the pellets. Such a

formulation technology is described in WO 96/01623 hereby incorporated by reference. In

the case of oral disintegradable multiparticulate tablets it has been found that it is also



formul ation technol ogy is described in WO 96/ 01623 hereby i ncorporateg Ry 06
reference. In the case of oral disintegradable nulti particulate tablets it
has been MRARY"AHL it is also 1 6 JAN 2006 WD 03/00 79 1PZTSENVEEYR
/1113711 3 necessary to prevent degradation of the enteric coating filmfrom
penetration of saliva into the film This provokes high stability problens.
It has al so been found that after disintegration of the tablet in the nouth
and swal |l owi ng, the antacid agents nmake pH of the gastric contents rise to
a pH val uengeyéshiiogiéven® dedray 1o FehddtddSeatifn fikh fidAep@Rb@tibe of 441k hto
coating. In order to solve the above-nentioned problens, the present

i nvent i on e d¥mdEBisprovekes high stabjlity prebleres:di hastasodieer foundabaitaliey il m

Cutline of ,.t. inv i irst _obj.ect, of .the invention iS.to DroMi a
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antaci d ageRiric donddntshisel tolagd 4186 sifficiehetoftidkeaBibilsaNbtigsthe en@aediimout h
feeling. Another object of the present invention is to ensure the stability

of the senteetiag. boerdenig spiverhebavermeniwned aroblines, theqyesedhisiventiemprevides a
cont ai ni ng_t he ,ant aci ent_together .. with enteric coated proton punp
i nhi bi tor %ﬁ”é?rc} %ﬁ?lf:g‘éea}grt'fr?nﬁ%mg oc?tr}ﬁgg.lml s It is also an object of the
present invention to ensure integrity of the enteric film coating the
proton punp inhibitor m crogranules during use. The local pHin the antacid

part of the talfPetding ef thedmypatian A barrier coating is applied to protect the
enteric coating . di Lut | r disij at | ' h and/ or
st omach before %%ﬂ%@%éﬁ@ﬁﬁ%@ﬂg{?‘?t/o% rr%ﬁ&sie;%ﬁ}%gtg{a?t#tugﬂ? F}aglés[’rrcg)lnfg?rlﬂhggsti ne.
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enteric properties of enteric mcrogranules, and provide a quick
di Ssol ut i c¥Podfmeuil fastiBEon punp inhibitor in the small intestine. The present
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di sintegrates i arning: 1) a proton punp I'n rting agent, in
par ti cul arcoafing film beéthin thie daa alisgnteypdable mbld1eodfitaining tAS anfacknigent togatbert i ng

| ayered m crogranul es and which are overcoated with at | east one barrier
coati ng pr"é‘f}ég‘itf’%cqaﬁ@ %‘ﬁf%‘rﬁ“@%%&”ﬁ’@ NHIFTORIAAIIES G1ERE YRT2ZR/ or
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intestine; ii) at |east one antaci 5 in the formof granules, and;
coating the proton pumnp inhibitor microgranules during use. The local pH in the antacid
part of the tablet is around 9. A barrier coating is applied to protect the enteric coating from
dissolution and/or disintegration in the mouth and/or stomach before the microgranules are
transported into the small intestine. The tablet aécording to the present invention must also
20  show satisfactory enteric properties of enteric microgranules, and provide a quick
dissolution of the proton pump inhibitor in the small intestine.
The present invention particularly deals with a multiparticulate tablet, which
disintegrates in the mouth containing:
i) a proton pump inhibiting agent, in particular of the benzimidazole type, in the form
25 of enteric coating layered microgranules and which are overcoated with at least one
barrier coating protecting the enteric coating from dissolution and/or disintegrating
during the fransport of the microgranules into the small intestine;
it) at least one antacid in the form of granules, and;
iii) a mixture of excipients comprising at least one disintegrating agent, one diluent
30 agent and, a lubricant,

Optionally, the multiparticulate tablet comprises a swelling agent, a permeabilising agent,

sweeteners, flavourings, cooling agents and colours.



1i1) a mxture of excipients conprising at |east one disintegrating ?%ﬁ&m,
one diluent 30 agent and, a lubricant, Optionally, the nmultiparticul 2008
tabl et coPPP¥RYY swelling agent, a perneabilising agent, PCIEEY S} s

fl avourings, cooling agents and colours. WD 03100 79 1 7 4 1 6 JAN 2006

PCT/ SE02/ 01370 The term "proton punp inhé¢bitor"”, as used herein refers to
any agent within the class of antisecretory conpounds, which suppress
gastric acid secretion by irreversible inhibition of the HW ATPase enzyne
system at the secretory surface of the parietal cell. 5 These agents bl ock

t he final Steﬁh aci d productiaon with ard to_both basal and stinul ated

of 1.0 5 re |
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(1995), i nobibpimedfate HEMET ATPyse et nencem afthe sentetpryurfaoh obite@asieal eell.
susceptible to degradation and/or transformation in acid io reacting and

neut r al’ medi al Ae285ns blogk therfgnad sisp op peid Pradugtion ibaesard & bolhiasdend gastric
juice by an: LG I: g : T ; £ prazol €;
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i nhi bi t or shenvimidizole Bypprasf desehbed iargreme detniltinRapniagent: The\Beltht©ind Pribece

prot on punp. i nhi bitor used in the formof its racemate or a single

nmay be | I : .
enat i oner ,C{FBATRAGY, Oh%&@ﬁe‘?‘?tﬁmt&“’ PRZ-BRE9YDr rerporaiedigeainydeiesenceot t he
racemat e | 15.:S] ' : | rticyl ar the
magnesi umq;rgfb'? %tuﬁ{ rfé%fcbl%?snt SUS(C% -1 é(&ﬁ%&@u%ﬁ@%@g% eor}rr?}hti{%ﬁéﬁ ? (g)i?m of a
magnesioumrsadting aad eewod tmeeli 2 hed mast. théefoos b popttaedirpmebaraceditk mbiddiasent , t he
pr ot on pung_ i nhibiti n,% agent. is prepared in the formof enteric coating
| ayered mi FBgV&HGF‘@é‘ COARERYHy of a core conprising the 20 said agent

optionally in mxt W thi %l&gﬁdtaﬁ&ﬁ&%bgﬁaﬁﬁ&n%%prazaﬁ:, G RiiktSres

covered by a separating layer and an enteric coating layer, and the enteric
coat ed m dhagelamg prstontpaimyginbibétocs) athedh ant prefernad foapsd ierthe pmsémignventioh. as f or

i nstance a_.nethacrylic copolyner- based film The particle size distribution
of the entUFRCBEZETIRGNIEYEE BHY b arehP It ford 9ot /abaRasaun siball SPatamts gm
pref er abl yn Rt e300 3P th &RGoM of BSAIkRIRS QR hiYe AEQHAE 0P8Rk of its single
enantiomers. Omeprazole, in particular the magnesium sait thereof or the (S)-isomer of
omeprazole in the form of a magnesium salt, are most preferred.
According to a preferred embodiment, the proton pump inhibiting agent is prepared
in the form of enteric coating laycfed microgranules consisting of a core comprising the
20 said agent optionally in mixture with an alkaline reacting compound. The core is covered
by a separating layer and an enteric coating layer, and the enteric coated microgranules
being overcoated with the barrier coating, such as for instance a methacrylic copolymer-
~ based film. |
The particle size distribution of the enteric coating layered microgranules is
25 between 100 to 800 pm, preferably between 200 and 500 pm, most preferably around 500
um. Moreover, the barrier coating is preferably a methacrylic copolymer-based film. This
barrier film is preferably obtained from a coating liquid of particles of the copolymers of
which at least 90% of the particles have a particle size of less than 315 pum. The prepared
coating liquid is either water-based or prepared with organic solvents, preferably a water—
30  based dispersion due to environmental concerns. This coating liquid should also be able to

be sprayed with conventional spray layering equipment.



11m Moreover, the barrier coating is preferably a nethacrylic 16 JAN 2006
copolyner-based film This barrier filmis preferably obtained froma
coating | M§u¥H%4! 7 particl es of the copolyners of which atPEESERNGTY of t he
particles have a particle size of less than 315 }rm The prepared coating
liquid is either water-based or preparedswith organic solvents, preferably a
wat er 30 based di spersion due to environnmental concerns. This coating liquid
shoul d al so be able to be sprayed with conventional spray |ayering

equi prent. 1 6 J7AhE 2RAHBCHWACQRIPOImE-bised Yottty Ehmphs Ramiy | i C

copol yner-based barrier coating preferably eoprises a butyl nethacrylate/
( 2- di met hyhethagiated {3-dimethnagryeesnd) methagiylawmetiol methasrylate@:2t})  copol ymer.
Eudragit(rSL)0 EI (ng\hi ch is a pH dependant polyner, is preferred for use as

barrier. B34t ng. A barrier coating conprising Eudragit E-PO can be nade

mechani cal |y flmRirddi€® E-@UIwhiAes a pPIPddRAdAN pbNAleeas bRJerddPidR hse ds®afiireri C
coating | ayered proton punp inhibitor ™ mcrogfanul es, provide a

cor r es pondioagng. #cbaraisecoating wompelsiang il drasi t8 5 BO(ceth $8 abade inoschawéaltyhéexitdar r i er
coating. Di ffe[:len%pﬂj ges,for t he del ayed dissol ution of the barrier coating
in a nedi difotngl 1palie é“mqfeéé‘r‘i"é’_tamﬁmﬁéoﬁﬁieé}f:ﬁ@ﬁ"\ﬂw‘ﬂ’f'éeﬁlrﬁiorﬁ?‘hPWP@hﬂmw
propertie n k i - g ] Cff I i.e.
Good aci d PEETRLECbRRIR < (SRR idire ot F AERRAALN Rl (ohtbl e ¢
pH 6. 8 of HahderdSRinm DnffemphtimEsifhrabg d<iayedEifGlution af thet Haaderdoatieg ioapol yner
obt ai ned from Eudragj.t! 100 by m.lling, yielding a fine powle .

ot coent at oG Aalipe BF EBAbRs el bt B Gwd D BRBRAE: PLfe sreeric
met hacpyl iGatifOPahy BRlepraza thidfog? AR e o0l agidirbdidtatce3AdWhiilt dRYSILAGH (1) FS
30 D. 15 Insoluble acrylic polymers, such as for exanple Eudragit(r) NE 30

D, Eudr agithe byfferRtage Restitgdr pic§ of thREEIFOmoaygrapts cEliragitel-P) isme, in
conbination or in mxture with pH de%ﬁndan&,ﬁlolqyners to foarman_efficient
barrier cdeathargylatpicepalymses cb@ineg{rem Endegit EnPa Ry wHErYAHARE BdingRom IS0, and
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E- PO cont abpslygifseld fore@hplé Evlledditis 3equihvaldentit™® Bs 20 Dng onepr azol e/ t abl et
Eudragit(r) E-PO as barrier coating polyner, I but y]gebaeat e as plasticiser
of thesbarrier Inohbinagrybopolymersaush asubf examplaEudinghaNE 308, Butragit sper si on

of E-PO I agepus, sobYalAnd, TR iSie R BRu it wilican wil s
dependant polymers to form an efficient barrier coating. ‘
The amount of barrier coating is preferably between 5% and 60% of the weight of
the enteric coating layered proton pump inhibitor microgranules.

20 The preferred qualitative formula based on Eudragit® E-PO contains enteric coated
pellets equivalent to 20 mg omeprazole/tablet, Eudragit® E-PO as barrier coating polymer,
dibutylsebacate as plasticiser of the barrier coating, sodium laurylsuifate as an additive for
dispersion of E-PO in aqueous solvent and magnesium stearate as a lubricant and a mineral
charge of coating film.

25 The unit amount of such compound is calculated in order to obtain the different
relative amount of Eudragit®E-P0 in the barrier- and enteric-coated omeprazole pellets: '

- 10 % as the lowest quantity to proxlfidc a minimum delayed release time of approximately
10 minutes,

- 30 % to provide an intermediate delayed release time of approximately 30 minutes,

30 - 60 % as maximum value for a 60 minutes delayed release time.



charge of coating film 25 The unit amount of such conpound is cal culfﬁng ilﬂ@b’
order to obtain the different relative anount of Eudragit(r)E-POin-
barrier- JHA"¥HYEYi c- coated oneprazole pellets: - 10 % as PRESEBUEIST
guantity to provide a m nimum del ayed rel ease tine of approximtely 10

m nutes, - 30 %to provide ain internmedi & e del ayed rel ease tinme of
approximately 30 mnutes, 30 - 60 % as maxi nrum value for a 60 m nutes

del ayed release tine. 1 6 JAN 1006 WO 03100 79 1 7 PCT/ SE02101370 6

Optional Iy, the dygionkiy, thobirriBgcdating Terithe @ORplisRUNaTpacPALE bt praeity
preferably _titanium dioxide. An optional final polyneric coating, soluble
in acidic ¢&dvRiditidsych as a hypronel | ose based film is applied over the .

net hacrylic copg|y, thQf}ﬁ?fg P?;’ nrn.r%co%ﬁﬁéggglbgaﬁn%%%9%“@2'0}“2&%@2{ ef erred

enbodi ment, the net'hacr pol ymer arrire S8bt ai ned

froma compgpiocineliosciontaiinng dppied oVer cvd rﬂ&hﬁ&gﬁ& Eépievther-baskd Birigt EddihgE PO
(met hacrylic copol yner), D butyl sebacat e, odi um | auryl sul phate, 10

Magnesi fim st ear ACE0rAing oznprafArFd Srtpeimenty ibe megimcndiceopolymerpaseddnarrier
i i i I Ld i f f .an . 15 Th
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term "ant acl rorant el b any

conpound, which rE@&ﬁaﬁitWElbOf'(Mﬁmeﬂhi@E:bﬁo}%Eﬂ to formsalt and water.
Antacid agents are ful Fy described’in the foll owi ng publications which are

i ncor por at ed herei Pitwylrsebagagsice in their entireties: G B. 925,001, to
Fielding et al., pgbl,i shed May 1, 1963; and Rem ngton: The Science and
Practice of Phalnae§diufolauryt ulpRptiet eent h Editi on, 886-890 (1995). ao

Ant aci d_agents usefpl in.include but are not limted to: alum nium
car bong e, al ukr;i n%ﬁﬁ\n%ﬁ%@&%aﬁ% al um ni um phosphate, al um ni um

hydr oxy- car bonat e, TRAdiM& G¥¥ideal um ni um sodi um car bonate, al um ni um

magnesi um gl yci nate, di hydroxy alum nium am no acetate, dihydroxy alum nium
am noacetic aci®, Bualiftédiwatear bonate, cal ci um

The present invention comprises at least one antacid in the form of granules.

15 The term “antacid agent”, or “antacid(s)” as used herein, refers to any compound,
which reacts with hydrochloric acid to form salt and water. Antacid agents are fully
described in the following publications which are incorporated herein by reference in their
entireties: G.B. 925,001, to Fielding et al., published May 1, 1963; and Remington: The
Science and Practice of Pharmacy, Vol. I, Nineteenth Edition, 886-890 (1995).

20 Antacid agents useful herein include but are not limited to: aluminium carbonate,
aluminium hydroxide, aluminium phosphate, aluminium hydroxy-carbonate, dihydroxy
aluminium sodium carbonate, aluminivm magnesium glycinate, dihydroxy aluminium
amino acetate, dihydroxy aluminium aminoacetic acid, calcium cafbonate, calcium
phosphate, aluminium magnesium hydrated sulfates, magnesium aluminate, magnesium

25 alumino silicates, maghesium carbonate, magnesium glycinate, magnesium hydroxide,
magnesium oyéide, magnesium trisilicate, sucrafalte, sodium bicarbonate, and mixtures

" thereof. '
The classical powder grades of antacid agents show bad tableting properties, and
bad organoleptic properties especially regarding mouth feeling and taste. Therefore, the

30 antacid agent is preferably used in the form of granules. Advantageously, the antacid is

obtained by dry granulation of CaCO; and/or Mg(OH), and/or AI(OH); with mannitol,



phosphat e,. al um ni um magnesi um hydr ated sul f ates, nmagnesi um al um nat e,
magnesi um 25 al um no silicates, nmagnesi um carbonate, nagnesi um glycingtjan 2006
magnesi um hydr oxi de, nagnesi um oxi de, magnesiumtrisilicate, sucrafalte,
sodi um bi b, and mixtures thereof. The classical pBUWHEEIgrdWes of
antaci d agents show bad tableting properties, and bad organol eptic
properties especially regarding nmouth fegeling and taste. Therefore, the 30
antacid agent is preferably used in the formof granul es. Advantageously,
the antacid is obtained by dry granul ati on of CaCO3 and/or My(OH) 2 and/ or

Al (OH) 3 withlowBNBY Wet grahulftidAbsiRO ] 8oMEO3f Pitdi%nk/of sBBT{oPERRIGd 3iRules

followed by wet granulation using a solution of xylitol and/or sorbitol.
Ant aci d grmamuemionabiminchpiciaghsinlegrating bgeid and/dr 8 pereggbdisation agpaht . and/ or a

bi I'i sat i t . Adyant |y, th t aci.d | di.ng i
Phe Tnvent on graodfeeohe I e oo ot ForfRedf B AL e BP9 10 o
pref er abl yjBefisapatictPietREeralBd 1/ And MY 0 RirS BedletabBbetbedneB3t RANE 706 ghEr abl y

at | east 70% of the granules have a particle size ranging between 150 and
710 pmsandushethet atHeast 0% plefartidy gt kaul78% tfathe granples hiavd @ paitizle sizegsngingn 150

m The riicl (4 re sur.ed ordi ng t onventi onal. t hods,
D et of abl PeiyendoRafiq 104 Ry LEneDER! Br&Pmistirs f ParEl wasigr 08y o
m xt ure of;s@xeh PMiRYasticld fieestirt Hﬁ%ur@cﬂ&‘d&brd]’ﬁ%ﬁt&%n%@ﬂt%hﬁﬁheﬂ{oﬁm yatRbnag) ubl e
and/ or water-insoluble tabletting filler. The water-soluble diluent agent

is consti®igvae@-from a polyol of less than 13 carbon atoms, in the form of
directly conpressible material (the nean particle size being between 100
and 500 mcrons), in the formof a powder (the nean particle size being |ess

is thag 100 m aqhensletdr ik ifveritishaldongeises  hextRed ofddxciptents. ef er abl y chosen
fromthe group_ conprising of mannitol, xylitol, sorbitol and maltitol. The

wat er - i nsol ubl dbgidilyeniagapianay besselestaddromivpsersoiiis and/pn uatpr-wselubls y
m eroct ySttﬁllJ[t{iﬁ' ﬁggll. Lrﬂk%ﬁrﬁyeh 1egdoiglleﬁfm fg%ﬁ?ltslcegstﬁg[[%ﬁ;ﬁo'ngi ﬁﬁ{}%ﬁ& (E4sQMd e

group consitstin Cross carboxyme ose, Crospovi done
and thei r cafbish dtedss, ifkhpdsiim of ditdetly dbmiprdssibleahatfalztheagesni parscladizabtiagenous| y
used for the preﬁaration of antacid_granules. The lubricant agent is chosen

from the §FiEEn dBRERS pPNBIGPRTIeigibs i denavider (the misap pmtslecddc oiradsisat e,
steari¢ aglf, 1oMBRLRIR oPPRKBRINEDBE ThEbSH] 8DreffraBRS ¢ho%n fbif the group

comprising of mannitol, xylitol, sorbitol and maltitol. The water-insoluble diluent agent is
a cellulosic derivative preferably microcrystalline cellulose.

The disintegrating agent is chosen from the group consisting of crosslinked sodium

carboxymethylcellulose, crospovidone and their mixtures. A-part of the disintegrating
20  agent is advantagenously used for the preparation of antacid granules.

The lubricant agent is chosen from the group consisting of magnesium stearate,
sodium stearylfumarate, stearic acid, Macrogol 6000 and their mixtures. A part of the
lubricant is used as an internal solid lubricant, another part is advantageously sprayed over
the outer surface of the tablet.

25 The swelling agent is chosen from the group consisting of starch, modified starch
or microcrystalline cellulose.

The permeabilising agent is chosen from the group cdnsisting of silica having a
high affinity with aqueous solvents, such as Sylo’id®, maltodextrines, beta-cyclodextrines
and their mixtures. The permeabilising agent enables creation of a hydrophilic network that

30 enhances the penetration of the saliva and the disintegration of the tablet. A part of

permeabilising agent is advantageously used for the preparation of antacid granules.



| ubricant is used as an internal solid [ubricant, another part is 16 JAN 2008
advant ageousl y sprayed over the outer surface of the tablet. 25 The

swel l'ing Sﬂéﬁzmwgnchosen fromthe group consisting of starBGT/SEdIIETed
starch or mcrocrystalline cellulose. The perneabilising agent is chosen
fromthe group consisting of silica havigng a high affinity with aqueous

sol vents, such as Sylold(r), naltodextrines, beta-cyclodextrines and their
m xtures. The perneabilising agent enabl es creation of a hydrophilic network
that 3o enhancephd §iccRaRetibd EHbsef intthe gimbicsasiamet dh@pattshdlpeasakinon of the
tablet. A part of perneabilising agent is advantageously used for the

pr epar at i csenfliame sediumgrechariaste, dihplroginlzoe seohwspedding oTd ErirPURRSED2/ 01370
8 The sweet ener be chasen in the onsi sting.of. asp

ot ass: um  aceshis DRLsurEElr Ay bR PR (RS FebBirsh P FELANELM gi ne

and their 1ghgldififg swddiGadid aNDedtlaNYound B¢l H@NGRABROMEH WiRDSIER N teSitutErs @r

conbi nati on of fast onset and | ong-1 asting sweet taste and get a "round
feel i ng" iadditives.-nouth with. different texturers or s additives.

conbi nati on of paqtass esul fame w rta S. parti ar | referred
as a sweetener‘g ﬁ{na 1%8???{:@55&‘8‘8&??’3‘1&%33{) gﬁ %&Pﬂﬂh‘:“gﬁf %B‘inﬁf)r ove
the nouth J@ﬁeteﬂgr adfdgdt, provide a synergy with flavours and sweetness.
According to a referred enbodi ment, the tablet has the foll ow ng

conposi tion : GgolBgrageets ce@altswecad@qdrla@meé toriropisye Apunesth fedmgrand coati ng

| ayered one m.m crqgra Eudragit(r) E PO (nethacrylic
copol ymer)pr%slac% &‘ﬁrﬁq t%ggavgtlg angggl %}H?SI auryl sul phate Magnesi um st ear at e
Purifigd water and optionally 20 Titani um di oxi de :

* According to a preferred embodiment, the tablet has the following composition :

i) Barrier coated omeprazole microgranules

» Enteric coating layered omeprazole magnesium microgranules
e Eudragjt® E PO (methacrylic copolymer)
s ¢ Dibutyl sebacate
« Sodium lauryl sulphate
e Magnesium stearate
e Purified water
and optionally
20 e Titanium dioxide
» Hypromellose
» Talcumn
ii). Antacid eranules
» CaCO;
25 + Mg(OH),

s Mannitol
» Sorbitol
» Purified water
and optionally
30 » Crospovidone

e Silica



Hypronel l ose Talcumii) Antacid granules CaCxB 25 M(OH)2 Manni t ol
Sorbitol Purified water and optionally 30 Crospovi done Silica % @ d#ﬁﬂ%
2005 WO 03/007917 iii) Excipients for forrmulation of the tablet Nhnnlgo or
m crocr yst? 1¥¥8?,del | ul ose  Crospovi done or croscar el | osBCTAERAHEEME 5

Fl avouri ngs Silica Magnesium stearate PCT/SE02/01370 Water is used as

sol vent and renoved during the coating afid the granul ati on processes. is In
one aspect of the invention, the tablet of the invention is an

orodi spersible multiparticulate tablet that disintegrates in contact with

the saliva, wiilhBExipiehgibnfbrmultiof$$ thelthilisr 60 seconds, preferably in |ess
than 40 seconds. According to one preferred enbodi ment, the orodispersible
‘tabl et has the folMsanitr} or pEcwshystaiiing ephlnlasy Barrier coated omeprazol e

m crogranul es E_nt(i:ri C cgat i@g | a erq;i oneprazol e magnesi um m cr ogr anul es
Eudragi t @ E PO (‘hetFaBrY PP YopBiYHE oS Di butyl sebacat e

s Aspartame
5 * Flavourings
¢ Silica

e Magnesium stearate

Wafer is used as solvent and removed during the coating and the granulation processes.
10
In one aspect of the invention, the tablet of the invention is an orodispersible
multiparticulate tablet that disintegrates in contact with the saliva, without chewing, in less
than 60 seconds, preferably in less than 40 seconds. |
According to one preferred embodiment, the orodispersible tablet has the following
15 composition:

1) Barrier coated omeprazole microgranules

» Enteric coating layered omeprazole magnesium microgranules
. Eudragit® E PO {(methacrylic copolymer)
. Dibﬁtyl sebacate
20 . Sodium lauryl sulphate
+ Magnesium stearate
¢ Purified water
and optionally
» Titanium dioxide
25 ¢ Hypromellose
e Talcum
ii}) Antacid granules
s CaCOs
* Mg(OH)»

30 s Mannitol

+ Sorbito]



20 Sodium | auryl sul phate Magnesi um stearate Purified water angGJAszg
optionally Titaniumdioxide as Hypronellose Talcumii) Antacid gra | es
CaCO3 MY@r§/207980 Mannitol  Sorbitol WD 03/007917 10 BGASEMEY*ater and
optionally Crospovidone Silica5iii) Excipients for formulation of the

t abl et Manni tol Crospovi done Aspartdfe Flavourings 10 Silica
Magnesi um stearate and optionally Cooling agents 16 JAN 2066

PCT/ SE02/ 01370 is According to another preferred enbodi nent, the

orodi spersi bl e t abPetifiheatthe fol | owi ng conposition: i) Basrier coated
omepr azol e m crogranu|.es

and optionally
» Crospovidone
e Silica

5 1i) Excipients for formulation of the tablet

s Mannitol
* Crospovidone
* Aspartame
* Flavourings
10 » Silica
» Magnesium stearate
and optionally

» Cooling agents

15 According to another preferred embodiment, the orodispersible tablet has the
following composition:
i) Barrier coated omeprazole microgranules
» Enteric coating layered omeprazole magnesium microgranules
. Budragit® E PO (methacrylic copolymer)
20 ¢ Dibutyl sebacate
» Sodium Jauryl sulphate
e Magnesium stearate
» Purified water
and optionﬁl]y
25 ¢ Titanium dioxide
+ Hypromeliose
¢ Talcum
il) Antacid granules
o CaCOs;
30 « Mg(OH),

¢ Mannitol



Enteric coating | ayered oneprazol e nmagnesi um m cr ogranul es EudraghtEoJAlﬁ ﬁ@
(met hacrylic copolyner) 20 Dibutyl sebacate Sodium | auryl sul phat

Magnesi unyetrganate Purified water and optionally 25 Ti tPEATSEAY/HI3OKI de
Hypronel l ose Talcumii) Antacid granul es CaC®3 30 * My(OH) 2 Manni t ol
WO 031007917 11 Sorbitol Purified wategy and optionally Crospovidone 5

Silicaiii) Excipients for fornulation of the tablet M crocrystalline
cel lul ose Crospovi done Aspartanme 10 Fl avourings Silica Magnesium
stearate and ophi @galiloy Cooling agents 15 20

» Purified water
and optionally
¢ Crospovidone
5 * Silica
iii} Excipients for formulation of the tablet
o Microcrystalline cellulose
» Crospovidone
e Aspartame
10 ¢ Flavourings
s Silica
+ Magnesium stearate
and optionally
* Cooling agents
15

In another aspect of the invention, the invention is 2 chewable multiparticulate tablet.

According to a preferred embodiment, the chewable tablet has the following composition:

i) Barrier coated omeprazole microgranules

o Enteric coating layered omeprazole magnesium microgranules
20 * Eudragit® E PO (methacrylic copolymer)

e Dibutyl sebacate

e Sodium lauryl sulphate

* Magnesium stearate

e Purified water
25 and optionally

» Titanium dioxide

* Hypromellose

* Talcum

il) Antacid granules

10 ¢ CaCO;

* Mg(CH),




16 JAN 2006 PCT/S EO02/01370 In another aspect of the invention, the 008
invention is a chewable nmultiparticulate tablet. According to a prei‘J ér‘Weuc}
enbodi nenWO ¢ 7tRewabl e t abl et has the foll owi ng conposit PORSENI)3Barri er
coat ed- oneprazol e m croar anul es Enteric coating | ayered oneprazol e

magnesi um m crogranul es Eudragit(r) PO (nethacrylic copol yner)

D butyl sebacate Sodium | auryl sul phate Magnesi um stearate Purified

wat er 25 and optionally Titani um di oxi de Hypronel |l ose Talcumii) Antacid
granules 30 Ca;:%lan 02 1 6 JAN 2006 WO 0310117917 RCT/.SE(1210 1 3 71)
12  Mannitol Sorbito Purified water and optionally 5 " Crospovi done
Silicaiii) ExcipigstbBofor formulation of the tablet M crocrystalline

cellulose Croscarnellose 10 . Aspartane Flavourings
» Purified water

and optionally
5 ¢ Crospovidone
e Silica

iii) Excipients for formulation of the tablet

* Microcrystalline cellulose
"« Croscarmellose
10 *. Aspartame
» Flavourings
e Silica
» Magnesium stearate
and optionally

15 » Cooling agents

According to a most preferred embodiment, the tablet of the invention, etther

orodispersible or chewable, has the following composition :

i) Barrier coated omeprazole microgranules

20 * Enteric coating layered omeprazole microgranules
ca 100 mg/equivalent to 20 mg of omeprazole
~ » Eudragit® E PO 10-60 mg

e Dibutyl sebacate 1-10 mg

e Sodium lauryl sulphate 0.5-5 mg
25 * Magnesium stearate 2.5-15mg

» Purified water -

ii} Antacid granules

o CaCOs 350-900 mg

» Mg(OH),; 100-250 mg
30 » Mannitol 70-330 mg



Silica . Magnesium stearate and optionally 15 Cooling agents AccorgiErMNtzglﬂE
a nost preferred enbodi nent, the tablet of the invention, either. :

or odi sper ¥ b#¥NG¥7chewabl e, has the fol | owi ng conpositi on PCT/BEBansiver
coated oneprazole mcrozranules 20 Enteric coating |ayered omeprazol e

m crogranul es ca 100 ng/equi val ent to 2013y of oneprazol e Eudragit(r) E
POL10-60 ng Dibutyl sebacatel-10 ng Sodium |l auryl sul phate0.5-5 ng 25
Magnesi um stearate2.5-15 ng Purified water- ii)Antacid granul es

CaCO3350- 900 g , Myd£k2100- 250 mg Foh/hnni tol 70- 330 ng 1-6.JAN 2006 WO
03/007917 13 Sorbitol 30-90 ny Crospovi done 0-50 ng Silica 0-10 ng
Purified water & Chospovmd@iepi ents f@S50thy nmul ati on of the tabl et Di | uent
agent 200-600 ng _Disintegrating agent 50-300 ng Aspartanme 10-40 ng

Fl avourings 10-30 S#ica 10 Silica 5-%50mg _

* Purified water -

5 iii) Excipients for formulation of the tablet
' e Diluent agent 200-600 mg

¢ Disintegrating agent 50-300 mg

» Aspartame 10-40 mg

» Flavourings 10-30 mg
10 * Silica 5-15mg

* Magnesium stearate 5-30 mg

Water is used as solvent and removed during the coating and the granulation processes.

15 The tablet according td the present invention preferably shows an acid binding
capacity higher than 10 mEg/tablet and after administration to patients a rapid initial rise in
gastric pH. Preferably the acid binding capacity is between 10 and 25 mEq)tablct. The
enteric coating of the proton pump inhibitor microgranules complies with the requirements
of the USP for enteric coated articles. The release of the proton pump inhibitor in the

20 buffer stage testing (pH 6.8) shows not less than 80% released in 30 minutes. Furthermore,
the tablet is preferable round with a diameter of less than 20 mm. Alternatively, the tablet
may be oval-shaped. |

The tablet according to the invention, has a hardness of not less than 15 N,
preferably between 20 to 70 N, when measured with the test method of the European

25 Pharmacopeia (2.9.8).

The present invention also refers to the use of a tablet as described above for the
manufacture of a medicament for the treatment of gastrointestinal disorders.
The term “gastrointestinal disorder”, as used herein, encompasses any infection,
30  disease or other disorder(s) of the upper gastrointestinal tract. Such disorders include, for

example, heartburn; sour stomach; acid ingestion; upset stomach and/or pain associated



Magnesi um st earate 5-30 ng PCT/ S E021013 70 Water is used as sol venf bakd 2006
renoved during the coatin-and the granul ati on processes. 15 The tabl et
accor di ngWooBtm®ipr esent invention preferably shows an aci¥HHHAA"
capacity higher than 10 nEg/tablet and after administration to patients a
rapid initial rise in gastric pH Preferidbly the acid binding capacity is
between 10 and 25 nEqg/tablet. The enteric coating of the proton punp

i nhi bitor mcrogranules conplies with the requirenents of the USP for

enteric coatigcheartbigl, 8sur sidigachain@asi i8festibe, NO6QIRNADIABE; ddpepdid;diiath- t he 20
buffer stage testing (pH 6.8) shows not |ess than 80% rel eased in 30
m nut es. FOPEG epRRh@gitis; Rectyrapl keartbyrnperopive geonhagidisrdiseiflens ngt mprifestedrbyof

| ess than ?1% é%enéj: Bleﬁl'agllaiigﬂnié’sth% E%tﬁ@l?lllgésa 15@]}418&% c%yc?}llé a%.ﬁ%%g aR'IEm'ﬁct abl et

accordi ng e Invention, ardness o ess

pref er abl y gletithg Aoli2kket E1TdnNynibarr; ieaaleedyspepsia, ehephtged] rémixiistagd addhe
European 25 Pharmacopeia (2.9.8). The present invention also refers to the
use of & t &witie mesiligediserdsesd pemiwdcar giscassel e npindTyAricy Marginalaandéen saawent  f or
the treat [ QJ in i [ S, T " o]} sti nal

di sorder" ,rrﬁlgésdeﬁélelggﬁéf g#%?5@%188%n§§§%§6f2§§8§?% J;rg’{ {tr%%t?ﬂen%@??ﬂe é%tggt or ot her

di sor der ( sinvehtiéhizicliides heGain @ithtaas iWitaht di68edh paSualysstpsial ewpBadifig| ude, for
exanpl e, heartburn; sour stomach; acid ingestion; upset stomach and/or pain
associ at edHroBICRANVS QOBIORNS gt s1ang Froperrdrefiyy ¢isepsg 711 14 with

heart bur n, h . aci . [, Q0 ing: ; ia;
o . o T5 R, LS O e b sy e

di sordess dgly. Mhaityesileldilpyosd dfahprabenabstaices vatssand ol deperidios gaistis | C
mucosa, ing¢luding chronic active or atrophic gastritjs, Z]?v:)gli nggr- El'l i son
syndrone; HSiersucEras dhsindpadunl reusmaps X thearatignts apd diseasealigenegh &och ¢

notility di hS. V& ahl i i T - [ i nal |
and/ or gas%arﬁgé?:%égglggﬁa qlsgg??géf;tﬂggs co%‘*l%gﬂl%ﬁ{sr%? ﬁgtr)ggF .G@ rIgrrég#fgllr’é:ed for
treat ment imgadith eggmeRefdrabiy nasehtdbder willcbomgeise b@d0 tnigiofithevptdiommadnparnthilotor
stomach pain sia, esophagitis, chronic active or atrophic gastritis
and esopha@f@a@ﬂi&q g(ﬂ’lfél??a"s“g?m FEMabl et is administered one to several
times a day, preferably once or twice 10 daily. The typical daily dose of
the active substances varies and will depend on various

The invention is illustrated more in detail in the following examples.

Exampie |
Tests of formulations with and without a barrier coating layer

20 Stability tests have been performed on the following samples:
- Multiple unit tablets containing enteric coated pellets of omeprazole magnesium
without any barrier coating,
- Multiple unit tablets containing enteric coated pellets of omeprazole magnesium
protected with a barrier coating of Eudragit® E-PO (methacrylic copolymer),
25 - Multiple unit tablets containing enteric coated pellets of omeprazole magnesium
barrier coated with Eudragit® 130 D and FS 30D.
These stability tests have been performed in aluminium / aluminium cold formed
blisters in classical .C.H. conditions (25°C /60 % RH - 30 °C/ 60 % RH - 40°C /75 %
RH).

30



factors such as the individual requirenents of the patients and disease. In
general, each tablet will conprise 10-80 ng of the proton punp inhi Bhibt LW 2006
and 200- 1%@peymrafy the antacid agent. Preferably, each taieteisnkizoconpri se
10-40 ng of the proton punp inhibitor and 300-1000 ng of the antacid
agents. 15 The invention is illustrated re in detail in the follow ng
exanpl es. Exanple | Tests of fornulations with and without a barrier coating
| ayer 20 Stability tests have been perforned on the foll owi ng sanples: -

Mul tiple unit t;gbl Ft S containing enteric coated pellets of. .Qmeprazol e
magnesi um Wt L ny barrier coating, - Miltiple unit tablets containing
enteric coated m&ﬂi@&&worﬁéﬁ@i@@ﬁéwﬁmﬁﬂ&ﬁ'aﬁfbmwepé@a@ihgghawTaﬂ, a barrier
coating of Eudragit(r) E-PO(nethacrylic copolyner), 25 - Miltiple unit

t abl et s coumsafisfacioryemteecircsistemteesipbiin gths nofessityeql izautier cvagmesi um  barri er
coated with Eudgagit (. 30 D and .F§ 30D. ,These stability tests have been
perforned in a?fﬂﬁgsﬁ‘%]%/o SMERTAPITHR LSE PRy Y “ﬁﬁt‘?%fsesfigg/f?ﬂ(’@ﬂ' assical |.C H.
condi tisons (25C/ 60 % RH -- 30 C 160 % RH - 40C/ 75 % RH). 30 1 6 JAN 2006
WO 03/00 79 1 7 PCT/SEf1 2111 1 3 7 9 15 Results Enteric coated oneprazol e
pel | ets wit houtExampih@rri er coating show an unsatisfactory enteric

]
resistance, justifying the necessity of a barrier coating. _The stability of
omeprazole in tS}EPeEFQ e ‘?‘ﬁ“ﬂg mgA3patly 3 10 mEqtablsiangty ?H?awlfﬁfﬁﬁﬂde ‘2 To

pronote a 1 L0 ng, o ' ) I : od
Physi cal - gt Bocr oA riaPRRld Ybleis Evclh Ehariul Srflck B ah tndif
properti edisindgmtiog timejli dffakegivahulagotsd ofethe antadifl agantbafovernleaploosls of t he

antacid agent have en explored. ta Ganul ation of the antacid, conmpounds is
b ef or Ped Ciapgien @E‘Sﬁ avtaﬂdcfﬁ,mpapn%*rlaﬁ{ﬁ?%doﬁlmﬁe granlation, or granulation”

followed by a light coating phase can be performed in order to obtain a better taste and

physical behaviour of the granules.

Furthermore, introduction of a filler allows for good taste and physical behaviour in the dry

ts  mix of antacids. Wetting and granulating with different aqueous binder solutions may
further strengthen these characteristics. The best results were obtained by combining 12 %
mannitol in dry mix followed by granulation with xylitol or sorbitol solution.

- The most preferred antacid formulation or a multiple thereof is the following:

Components Unit formula (mg) Percent formula (%)
CaC0; 350 63.6

Mg(OH). 100 8.2

Mannitol 66.7 12.1

Sorbitol - 333 6.1

Total w'cight 550 100

Another preferred composition comprises omeprazole magnesium in an amount

corresponding to 20 mg omeprazole, 770 mg CaCO3 and 220 mg Mg(OH),.



followed by a light coating phase can be perfornmed in order to obtai n?%JAN 2008
better taste and physical behaviour of the granules. Furthernore,

i nt roduct WEh"38¥W™7til1er allows for good taste and physi calCHEERHMISr in' the
dry 15 mx of antacids. Wetting and granulating with different aqueous

bi nder solutions may further strengthen Yhese characteristics. The best
results were obtained by conbining 12 % mannitol in dry mx followed by
granulation with xylitol or sorbitol solution. - The nost preferred antacid
formul ati ponul tipl e theUawfoinfuld R ol | oW NPerdeatRRRM @I t flor mul a
(nmg) Percent formula (% CaC0335063.6_Mj(OH)210018.2 Mannitol 66.712. 1
Sor bi t ol 3E-AE1 Total wei ght 550100 3% Anot her prefer odd conposition
conpri ses zol e magnesi umin ag,@nmount corresp ing to 20 ny
onepr azol ME@%}W CaC03 and' 20 rrggﬁg(a—l)z., WO 11318?%171917 16 1 6 |JAN 2006
PCT/ SEO21QMamfitoConmponent s Unit fornpdm (ng) Percent fRogwula (% Cadd3 770
57.0 My(OH)2 220 16.3 Mannitol 293 21.8 Sorbitol 64 4.9 Total weijght 100
1347 Exanpiogbi®lThe fol | owi ng formul &% on was preparedBonponent sUni t| fornul a

(ng) Per Cer’l‘otil%éféﬂta (% Barrier coalgd E. C. O P.Providig 20 ng

Example 3
The following formulation was prepared

Components Unit formula (mg) Percent formula (%)
Barrier coated E.C.O.P. Providing 20 mg depending on amount of

omeprazole coating
Antacids granulate 550 mg 39.3
Mannitol q.s. for tablet

depending on quantity of
barrier coated E.C.O.P.

Crospovidone 210 15
Aspartame 28 2
Flavour 11.5 0.82
Silica 7 05
Magnesium stearate 14 1
Total weight 1400 100

10

E.C.O.P. = enteric coated microgranules comprising omeprazole magnesium.

With a specific bi-convex shape, the 17 mm round tablets obtained are satisfactory

regarding their fast dispersible characteristics in the mouth:

. disintegrating time in mouth between 25 to 35 seconds,

. no chalky taste nor granular mouth feeling,

. good flavouring profile with a pleasant light cooling effect in the mouth.



dependi ng on anount of oneprazol ecoating Antaci ds granul ate550 ng39.136%mﬂ%
for tablet Mannitol depending on quantity of barrier coated E.C. O P.

Cr ospovi dew0ae24@57 Aspart ane282 Fl avour 11. 50. 82 Silica70. 5 ARSI L3O
stearatel4l Total weight1400T 100 s EEC.OP. = enteric coated m crogranul es
conpri sing omeprazol e magnesium Wth ajgpecific bi-convex shape, the 17 mm
round tablets obtained are satisfactory regarding their fast dispersible
characteristics in the nouth: disintegrating tine in nouth between 25 to 35
seconds, 10 . mo-chatky taste nor granul ar nouth feeling;-good flavouring
profile with a light cooling effect in the mouth. 1 6 JAN 2006 WO
0310117917 17 Hhefpllevihg bitvhes wklequépagediaicotiirsg wethe fgrmegar ed according to

t he fornul ae PCT/ SE02101370 Conponents 10% EPC30% EPC60% EPO (ng) (ng) (na)
Barrier coated EC.OP. EEC OP. (4)100100100 Equi val ent to oneprazol e

(1) (20) (RAREs
‘ 10% EPO - 30% EPO 60% EPO
(mg) (mg) (mg)

Barrier coated E.C.O.P.
E.C.OP. (4) ‘ 100 100 100
Eqguivalent to omeprazole (1) (20) (20) (20)
Eudragit E-PO ‘ 10 30 60
Dibutylsebacate ' 1.5 | 4.5 v 9.0
Na laurylsulfate 0.75 2.25 4.5
Magnesium stearate 2.5 7.5 150
Purified water (2) - - -

| Total barrier coated EC.OP. 114.75 144.25 188.5
Antacids granules
CaCOs; 350 350 350
Mg(OH), 100 100 100
Mannitol 66.67 66.67 66.67
Sorbito} _ 33.33 33.33 33.33
Purified water (2) - - -
Total antacids granules 550 550 550
Tableting formula '
Mannitol (3) 464.75 435.25 391
Crospovidone 210 210 210
Aspartame | 28 28 28
Flavour 11.5 11.5 11.5
Silica 7 7 7
Magnesium stearate 14 : 14 14
Total unit weight of tablet 1400 1400, 1400

(1) : for a theoretical content in Omeprazole of E.C.O.P. of 20%
5 (2) : water used as a solvent, eliminated during coating and granulation processes

(3} : amount of mannitol adjusted to keep the unit weight of tabiet to 1400 mg



Eudragit E-POL03060 Di butyl sebacatel.54.59.0 Na | auryl sul fate0. 752. ng iN 2006
Magnesi um st earate2.57.515.0 Purified water (2)--- Total barrier coat d

E.C. O P. M2 03847447 25188. 5 Ant aci ds granul es CaC0O335035035FWRECHS 2100100100
Manni t ol 66. 6766. 6766. 67 Sor bi t ol 33. 3333. 3333.33 Purified water (2)--- Total
ant aci ds granul es550550550 Tabl eti ngfo_ri8ul a Manni tol (3)464.75435. 25391

Cr ospovi done210210210 Aspartane282828 Fl avour1l.511.511.5 Silica777

Magnesi um st earat e141414 Total unit weight of tablet14001400.1400 (1) for a
t heoreti cal com)eBRiC.0.h : Gaefy Gzl Pelled cdmpsify dhepaioldimdinm?) ... wat er used as a
sol vent, eliminated during coating and granul ati on processes (3) : anount
of mannitol adjusted to keep the unit weight of tablet to 1400 ng 1 6 JAN

2006 VO 0PF&Rss r brepafifh hisEbAOI@EAdd: S (4) : E C OQP.: Enteric Coated

Pel | ets conprising onmeprazol e magnesi um Process for preparing the above
f or nul ae: - EnpaicdiqatcddoneptizaedistiasdES.Odh) Bellety @napring omepratade magmespim si ng |

o a2l P ARERs DshotE SO BRI TSGR i 8 R S I
exanmpl e 2vefe MehAeA il &23rdance with example 2 of WO 96/01623.

- Barrier coating of the enteric coated omeprazole pellets.

2000 g Enteric coated omeprazole pellets were coated in a fluidised bed After coating the

product was dried in the fluidised bed.

j0 - Granulation of antacids ‘

Batch size 1.650 kg equivalent to 3000 units 350 + 100 mg dosed.

Dry pre-mix of antacids + mannitol in a rotary mixer granulator.

Wetting of the dry mix with a sorbitol aqueous sé]ution.

Granulation after the 'end of wetting.

15 Transfer of the wet mass in a fluidised bed and drying.

- Tableting
Mixing of barrier coated omeprazole pellets, antacid granules, and tablet excipients in a
cubic mixer.
20  Tableting on a rotary laboratory machine equipped with 3 punches of specific shape and 17
mm diameter adapted to the 1400 mg unit weight. - |
Rotation speed 25 rpm. |
- Packaging operations
Performed in aluminium / aluminium cold formed blisters with embossing of the batch

25 number.

Results
BATCH 10%EPO___|.  30% EPO 60% EPO
Average weight 1407 mg 1400 mg 1405 mg
Average thickness 5.7 mm 5.7 mm 5.7 mm
Resistance to crushing
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PR MR GiNbived

s (i n nouth)

(after S min in pH 6.8)

Dissolution in pH 6.8 923 % in30min | 90.8 % in 30 min | 89.8 % in 30 min

(after acid resistance stage)

Barrier coating evaluation 2.1% in 10 min 4.5% in 30 min | 4.9% in 60 min

(in pH 6.8) ' '

Acid-neutralizing capacity 10.0 mEqg/ tab 10.3 mEqg/ tab 10.8 mEq/ tab

Omeprazole assay 20.3 mg 19.8 mg 19.7 mg
{101.5% theory) (99.9% theory) (98.5% theory)

of
t 1407
shi ng

Total acid binding capacity (acid neutralising capacity) determined according to the

USP 24 method. All results comply with the expected specification, i.e. value > 10 mEq /

tablet.

Exampie 5

The following formulations with the unit formulas below were prepared
Components Orodispersible tablet (mg) Chewable tablet
Barrier coated E.C.O.P. Providing 20 mg omeprazole

{(quantity depending on coating factor )

Antacids granulate

1347 mg

Microcrystalline cellulose

depending on quantity of barrier coated E.C.O.P.

q.s. for tablet

Crospovidone 160 0/
Croscarmellose 0/ 60
Aspartame 16,8

Acesulfame K 11,2

Flavour 16,4

Cooling agents 1,2

Silica 10




Aci d resistance 5.6% di ssol ved2. 3% di ssol ved8. 8% di ssol ved (after 5 mn in
pH 6.8) Dissolution in pH 6.8 92.3 %in 30 min90.8 %in 30 nin89.8 9 ibn/AY000E
min (aft &0 4% Vesi stance stage) Barrier coating eval uat FERSEH$BTY 10
mn4.5%in 30 mn4.9%in 60 mn (in pH 6.8) Acid-neutralizing ca acityl10.0
nE / tabl10.3 nE / tabl0.8 nE / tab Orepk@zol e assay20.3 ng 19.8 ng 19.7 ny
(101.5% theory) (99. 9% t heory) (98.5% theory) Total acid binding capacity
(acid neutralising capacity) determ ned according to the USP 24 nethod. All
resul ts celaghasimnisteatdee expe¢ted specification, 40 e. value ..t 10 nEq|/
tablet. 5 _ | | -ththe uynit formylas bel ow
were prepbabweishhonent sOr odif sper si bl ¥®abl et  (my) Chewabl €0%abl et Bafri er
coat ed E-€OPProvidimg 20 onmeprazote-{quantTty depending—omr—coat | ng
factor ) Antacids granul atel347 ng Mcrocrystall ine celluloseq.s. for

tabl et dependimig mo%@fdmlg@lfonwsrﬁr@ar@oat ed EE.C. OP. Crospovi donel600/ .
Croscarnel | ose0/ 60 Aspartanel6, 8 Acesul fame K11, 2 Fl avour 16,4 Cool i ng
agentsl,2 SilicalO

E.C.0O.P. = enteric coated microgranules comprising omeprazole magnesium.

With a flat shape, the 18 mm round tablets obtained are satisfactory regarding their
fast dispersible characteristics in the mouth, with and without chewing, respectively :
. acceptable granular mouth feeling,
. tablet unit weight and size acceptable for disintegration in mouth.

10

Example 6 :
The following batches were prepared according to the following formulae

Components
10% EPO 30% EPO 60% EPO

(mg) (mg) (mg)
Barrier coated E.C.O.P.
E.C.OP. 4) 100 . 100 100
Equivalent to omeprazole (1) (20) (20) (20)
Eudragit E-PO _ 10 30 60
Dibutylsebacate 1.5 4.5 9.0
Na laurylsulfate 0.75 2.25 45
Magnesium stearate 2.5 7.5 15.0
Titanium oxide 4.0 4,0 : 4,0
Hypromellose 3,6 3,6 : 3,6
Talcum 0,89 0,89 0,89
Purified water (2) R - - -
Total barrier coated E.C.O.P. 123 154 - | 200
Antacids granules
CaCO; 770 770 770




WO 03100 79 1 7 20 1 6 JAN 2006 PCT/S E112/0 1 3 711 Magnesi um stea}gawmﬁ
Tot al wei ght 2000T 2000 . The follow ng fornul ati on was prepared EEC O P. =
enteric co&®ATMLEr ogr anul es conpri sing oneprazol e nagnesiROWSE2MWITh a fl at
shape, the 1S mmround tablets obtained are satisfactory regarding their
fast dispersible characteristics in the gputh, with and w thout chew ng,
respectively : acceptable granular nouth feeling, tablet unit weight and
size acceptable for disintegration in nouth. 10 Exanple 6 : The foll ow ng

bat ches Vigrgdngpared according {J0 TNe sh@l I OW g T orgpghas - COnonent 507 EPO

30% EPO 0% EPO (ng) (ng) (ng) Barrlier coated E.C.O.P. E.C. O P. |(4) 100100100

Equi val er{Mammitehepr azol e (1) (20) ({20) (2@P3Eudr agit E- P6403060 293

Di butyl sel*s\aa)at fil. 54.59.0 Na | auryl sul fat 0. 752/254.5 Magnesi um ’

st ear at e4°87"15 0 Tit ani um oxi dé4, 04, 0% 0 Hypronel | ose3, 63,63, 6 04

Tal cun®, 89Q,if99waR-Curified water (2)--- Total |barriqsggoat ed .

E. C. O P. 123154200
Total antacids granules 1347 1347
Tableting formula
Microcrystalline cellulose (3) 29460 435 ' 391
Croscarmellose 16,8 60 60
Aspartame 11,5 16,8 16,8
Acesulfame K 16,4 11,5 11,5
Flavour 1,2 - 164 16,4
Cooling agent 10 . 1,2 1.2
Silica 20 ' 10 10
Magnesium stearate 20 20
Total unit weight of tablet 2000 2000 2000

(1) : for a theoretical content in Omeprazole of E.C.O.P. pf 20%

{(2) : waler used as a solvent, eliminated during coating and granulation processes

(3) : amount of microcrystalline cellulose adapted in function of the real content of omeprazole of
E.C.O.P in order to adjust the unit weight of 2000 mg

5 (4) ::E.C.O.P. : Enteric Coated Pellets comprising omeprazole magnesium

Process for preparing-the above formulae:
- step 1 : Enteric Coated Omeprazole Pellets (E.C.0.P) preparation.
Pellets comprising omeprazole magnesium were prepared according to WO 96/01623,
10 hereby incorporated by reference. The pellets were prepared in accordance with examplé 2
of WO 96/01623.
- step 2 : barrier coating of the enteric coated omeprazole pellets.
1000 g Enteric coated omeprazole pellets were coated in a fluidised bed After coating the
product was dried in the fluidised bed.
15 - step 3 : granulation of antacids
Batch size 2,450 kg equivalent to 1800 units 770 + 220 mg dosed.
Dry pre-mix of antacids + mannitol in a rotary mixer granulator.

Wetting of the dry mix with a sorbitol aqueous solution.



Ant aci ds granul es CaCO3770770770 1 6 JAN 2006 WD 03/007917 21 PCT/ 853362%@&1@69

My( OH) 2220220293220 Manni t ol 29364293 Sor bi t ol 64-64 Purified water (7
Total ant¥Oi49Hanul es13471347 Tabl eting fornmul a M crocr RIS E0RHE

Bel | ul ose

(3) 29460435391 Croscarnel |l osel6, 86060 Aspartanell, 516, 816, 8 Acesul f ane
K16, 411, 511,5 Fl avour 1, 216, 416, 4 Cool i ng2agent 101, 21,2 Silica201010
unit wei ght of tablet200020002000 (1) for a

Magnesi um st ear at e2020 Tot al
t heoreti cal

sol vent ,

cont ent

in Oreprazole of EEC.OP. of 20% (2) :
ShrhmilMadredied Whid 6@ sfoRdtting and granul ati on processes . (3)

wat er

used as a
anount. of

m crocrystalline cellul ose adapted in function of the real content of
idigededipnd dryiBZuni t wei ght of 2000 ng S (4)

onepr azol drywsierpf theqvet massdp @
ﬁntt%lgtgmgoat ed Pellets conprising oneprazol e magnesi um Process
ove formul ae: -

E.COP,
for preparing-the a

- 5tg

Pel | et s ( Blikin@ df)baficRakad ioﬁfef

prepared according to WO 96/0
pel | et § wewRiCPHEYared i n accordance with exanple 2

623,

step 1 :

ra26lel pRllsts CAMRYid Siandleo RN aEe] e cipidite
to hereby 1 ncorporated by reference.

Enteric Coated Oreprazole

Kiaum were |,
The

of WD 96/01623.

step

2: barri e‘raﬁlgéﬂé 89 a%ta}"}hﬁbgﬂio?gr in?acﬁﬁ%tcsgipggﬁ? &ﬁtﬁ%oll)uet_lcﬂgsl Afes%gciﬁc shape and 18

15

mm diameter adapted to the 2000 mg unit weight.

Rotation speed 25 rpm.

- Packaging operations

Performed in aluminium / aluminium cold formed blisters with embossing of the batch

number.
Results

BATCH 10% EPO 30% EPO 60% EPO

Average weight 1999 mg 2016 mg 1984 mg

Average thickness 5.5 mm 5.6 mm 5.6 mm

Resistance to crushing

Average 64 N 54N 54 N

Friability 0.7% 1% 0.8 %

Disintegration time 55s 50s 50s

(in rhouth) |

Acid resistance 11% dissolved 17% dissolved 8% dissolved

(after 5 min in pH 6.8)

Dissolution in pH 6.8 81% in 30 min 79% in 30 min 90% in 30 min

(after acid resistance stage)

Barrier coating evaluation 3% in 10 min 1% in 30 min 4% in 30 min

(in pH 6.8)

Acid-neutralizing capacity 22.0 mEg/ tab 23 mEg/ tab 22 mEqg/ tab

Omeprazole assay 20.3 mg 199 mg 19.6 mg
(101.3% theory) (99.4% theory) (97.8% theory)




1000 g Enteric coated oneprazole pellets were coated in a fluidi sed ’quAN 2008
After coating the product was dried in the fluidised bed. is -

granul at i B® BfWEFaci ds Batch size 2,450 kg equivalent to W"@ﬁi%”@ 770 +
220 ng dosed. Dry pre-m x of antacids + mannitol in a rotary m xer
granulator. Wetting of the dry mx with2® sorbitol aqueous solution. WO
03/00 79 1 7 22 1.6 JAN 2006 PCT/S EO1/tl 1370 Granul ation after the end of
wetting. Transfer of the wet mass in a fluidised bed and drying. - step 4 :

tabl etting Mpetddci@ibikang bﬂiacﬁ?@éc%ﬂn&iﬁ%ﬁﬁﬁl%ﬁxcﬁ | deRértnin@NicR6idh Soans!l es,
and tablet excipients ina 5 cubic mxer. Tableting on a rotary Iaboratory

machi ne equbpgéanatiadh AJ] pewithmsndy vsipebe expecetlaperihoaion.e. vaiud i2aitemEny /
adapted to he 2000 ng unit weight. Rotation speed 25 rpm - Packagi ng
operati onst2@6tPerfornmed in al um nium/ aluminiumecold forned blisters with
enbossing of the batch nunber. Results BATCH10% EPC30% EPO60% EPO Aver age
wei ght 1999 ng2016 ngl984 ng Average thickness5.5 mb. 6 mb. 6 mm Resi st ance
to crushing 64 BonpN62: N Average _ Friability0. 7% %).8% Di sintegration tine
55 s50 sSOS (i th) . . . :

3 3 (i nl"a%?elfs cgntammg barrier coated E.C.O.P equivalent to 10mg of omeprazole and
antacid granules equivalent to 495mg of antacids and halves of the amounts of all other
ingrcdiénts were prepared following steps 1 to 3 of the process described in example 6.

- step 4 : tableting
10 Mixing of barrier coated omeprazoie pellets, antacid granules, and tablet excipients in a
cubic mixer.

Tableting on a rotary laboratory machine equipped with 3 punches of specific shape and 14
mm diameter adapted to the 1000 mg unit weight.

Rotation speed 25 rpm.
ANALYTICAL METHODS USED in the present examples

1. Release of omeprazole

Several tests were performed to follow release of omeprazole from formulations: ECOP,
20 protected ECOP and Flashtab®.

1.1. Acid resistance after 5 min dispersion in pH 6.8

Apparatus 2 (paddle)

Rotation 100+ 4 rpm

Medium 10 mL of pH 6.8 buffer for 5 min and addition of 740 mL of
25 0.1IN hydrochloric acid

pH 6.8 buffer: 75 mL of 0.1N hydrochloric acid, 25 mL of
tribasic sodium phosphate 0.2M, adjustment to pH 6.8 with

2N hydrochloric acid;
5 min: simulating the transit time in and just after mouth;
30~  Temperature 37£05°C
Sample 1 tablet or a quantity of in process material equivalent to 20

mg of omeprazole



Acid resistance 11% di ssol ved17% di ssol ved8% di ssol ved (after 5 mn 1 P BWUUE
6.8) Dissolution in pH 6.8 81%in 30 mMin79%in 30 mn90%in 30 mn (a IJ

aci d resi WO4HUE™{ age) Barrier coating evaluation 3% in 1PGHESNIIO30 ni nd%
in 30 min (in pH 6.8) Acid-neutralizing capacity22.0 nE / tab23 nE / tab22

nEg/ tab Oreprazol e assay20.3 ng 19.9 n419.6 ng (101. 3%t heory) (99. 4%
t heory) (97.8% theory) 15 1 6 JAN 2006 WD 113/0079 t 7 PCT/ SE0210 t 370 23

Total acid binding capacity (acid neutralising capacity) determ ned,

according Tiget he  USP 24 net hoglhouh hitérafitdchiloeierdadditidh JaQt NPk b8 thin)
specification, i.e. value > 10 nEq | tablet. s Exanple 7: Tablets
cont ai ni ngA\PAYSY er coat ed E. C.10 the dRliGmedpad dessribeddorobssay wa prainstlubland

antacid granul es equivalent to 4 aci.ds.and hal ves of the anounts
of all other ingredients wer ere%c%%g%r@d@%}"??%gﬂ%m’steps | to 3 of the

process deszrhibedutioh et SHE. afta{aamﬁsistaﬁca:wt@ieiﬁ ing 10 Mxing of barrier
coated oneprazole pellets, antacid granules, and tablet excipients in a .
cubi c #i xe*PPARBY et i ng on a rdk@agdlEhborat ory machi ne equi pped with 3

punches of ecific shape and di anet er adapted to the 1000 ng unit
wei ght . d%‘i?‘f"dh speed 25 rpmljoﬁgﬁnrﬂpm

Medium 10 ml. of pH 6.8 buffer (as above) for 5 min addition of 740
mL of 0.1IN hydrochloric acid, opereation for 2 hours and
. addition of 250 mL of tribasic sodium phosphate 0.2M
io Temperature 37%0.5°C |
Sample 1 tablet or a quantity of in process material equivalent to 20

mg of omeprazole

Time 30 min after tribasic sodium phosphate addition (total:2 h 35
min)
15 Analysis by the HPLC method described for Assay on an aliquot of the
medium

1.3. Barrier-coating evaluation in pH 6.8

Apparatus 2 (paddle)
Rotation 100 % 4 rpm
20 Medium - 500 mL of pH 6.8 buffer(as above)
Temperature 37+ 0.5°C
Sample 1 tablet or a quantity of in process material equivalent to 20 ‘

mg of omeprazole
Time 10, 30 and 60 min

25 Analysis UV spectrophotometric on-line detection at 300 nm

2.1 Acid-neutralizing capacity (exampile 4)

The method is described in USP 24, page 1863 < 301 > for nonchewable tablets

without addition of alcohol.

30

2.2 Acid-neutralizing capacity (example 6)

Determined at a constant pH using a Karl Fischer titrator.



ANALYTI CAL METHODS USED in the present exanples 1. Rel ease of onepr qzﬁoﬁﬁ 2006
Several tests were perforned to follow rel ease of oneprazole from °~

formul at i WRMSNEBGP, 20 protected ECOP and Fl ashtabR | .| . PGP EEY st ance
after 5 mn dispersion in pH 6.8 Apparatus 2 (paddle) Rotation 100 4 rpm
Medi um 10 nL of pH 6.8 buffer for 5 mn2snd addition of 740 nL of 25 0. 1N
hydrochloric acid pH 6.8 buffer: 75 nL of 0. IN hydrochloric acid, 25 nL of
tribasi c sodi um phosphate 0.2M adjustnment to pH 6.8 with 2N hydrochloric
acid; 5 mpdetersiifatdat oM@id fastmadsftdr 10 filuted apdd0jmigttedf t er -.aout h; 30
Tenperature 37 0.5C Sanple | tablet or a quantity of in process material
equi val entEquiyajemt OFrgnfafagFﬂ#ém hearewith §mj akacifed wasr ¢ G(Ayplegedit? SE02/ 01370

24 Time 2 r fit oV | i.d addition salt4total: 2h 05 min)

Anal ysi s l§y ogtaﬁﬂL‘gtﬁg%%%gF?egpsgg@hg%r Assay on the insol uble recovered
by nmedi umAdditismaéf 3nmi &f Zifiéd water at37eq. in buffer pH 6.8 after acid

resi stance stage 5 %arat us 2 (paddle) Rotation 100 4 rpm Medium 10 nL of
pH 6. 8 sbuflisatiqnakith FlJdyM s aad tHragararrgagad asarpistaya03.0nl of 0. IN hydrochl oric
acid, opereation for 2 hours and addition of 250 nmL of tribasic sodium
phosphate 0.2M 10 Tenperature 37 0.5"C Sanple |I tablet or a quantity of in

process na{ Gfreplazolpisyél ent to 20 ng of oneprazole Tine 30 mn after
tribasic sodium phosghate addition (total:2 h 35

An HPLC method:  conditions described below.
Column C18 -250 x 4.6 mm — 5 p with a 3 mm pre-column
10 . Column temperature 40°C
Mobile phase mixture of acetonitrile, 2 %v/v triethanc;lamine solution (50 :

, 50) adjusted to pH 8.50 & 0.05 with phosphoric acid
Flow rate 0.7 mL:min

Injection 20puL
15 Detection 300 nm

Extraction solvent  mixture of acetonitrile, 2 % v/v triethanolamine solution (50 :
50)
Concentration leve] 0.01 mg/mL



mn) is Analysis by the HPLC net hod described for Assay on an aliquot of the
medium 1. 3. Barrier-coating evaluation in pH 6.8 Apparatus 2 (paddlle§ JAN 2006
Rotation 100 4 rpmzo Medium 500 nL of pH 6.8 buffer(as above) Tenperature
37 0.5C Sanple | tablet or a quantity of in process material equivalent to
20 ng of oneprazole Tine 10, 30 and 60 m n 25 Analysis W
spectrophotonetric on-line detection at 300 nm 2.1 Acid-neutralizing
capacity (exanple 4) The nethod is described in USP 24, page 1863 < 301 >
for nonchewabl e tablets w thout additbgg of alcohol. 30 2.2

Aci d-neutralizing capacity (exanple 6) term ned at a constant pH using a
Karl Fischer titrator. 1 6 JAN 2006 WO 03/00 79 1 7 PCT/ SE02/ 01370 25

Det erm nati on of acid consunmed after 10 m nutes and 30 m nutes. Equival ent
of one tablet in a beaker with 5m of acified water (pH 3.0), placed in a
thernostated water bath at 37C, 15 nppuigss Addition of 30 mMl of acified
water at 37C. s Titration with HJ IM and titrator arranged as a pH stat at
3.0. 3. Oreprazole assay An HPLC nethod: Colum 10 Col unm tenperature
Mobi | e phase Flow rate

1. Multiparticulate tablet, which disintegrates in the mouth containing:

i) a proton pump inhibiting agent, in particular of the benzimidazole type, in the form of
enteric coating layered microgranules and which are overcoated with at least one
barrier coating protecting the enteric coating from dissolution and/or disintegration
during the transport of the microgranules into the small intestine ;

ii) at least one antacid in the form of granules and;

iii) a mixture of excipients comprising at least one disintegrating agent, one diluent agent,

and a lubricant.

2. Tablet according to claim 1, characterised in that the proton pump isinhibiting agent

18 omeprazole or an alkaline salt thereof.

3. Tablet according to claim 2, characterised in that the proton pump inhibiting agent is the (S)-

isomer of omeprazole or alkaline salt thereof.

4. Tablet according to any one of claims 2 and 3, characterised in that the proton pump

inhibiting agent is a magnesium salt of either omeprazole or the S-isomer of omeprazole.

5. Tablet according to any one of claims 1 to 2 characterised in_that the proton pump inhibitor is
lansoprazole, pantoprazole, rabeprazole or leminoprazole or an alkaline salt of 25 any of these

compounds or a single enantiomer thereof.

6. Tablet according to any one of claims 1 to 5, characterised in that the proton pump
inhibiting agent is present in the form of enteric coating layered microgranules consisting of a
core comprising the said agent or an alkaline salt thereof optionally combined with an
alkaline reacting compound, the core is covered by a separating layer and an enteric coating

layer, and the enteric coated microgranules being overcoated with the barrier layer.



I njection 15 Detection Extraction solvent conditions described below CS -
250 x 4.6 nm- 5 p with a 3 nun pre-colum 40C m xture of acetonit\r,\jl[;e,AN%%
%/v triethanol am ne solution (50 : 50) adjusted to pH 3.50 0.05 hJ
phosphoric acid 0.7 nL:mn 20 pL 300 nm m xture of acetonitrile, 2 %v/v
triethanolam ne solution (50 : 50) Concentration level 0.01 ng/nL 20 1 6
JAN 2006 26 CLAIMS 1. Multiparticulate t&@Blet, which disintegrates in the
nmouth containing: i) a proton punp inhibiting agent, in particular of the
benzi m dazol LN the form.of. enteric coat.i I red m.crogranul es
and whi ch & Lo BFst el Tt ey Yeim€ T hEh PSR e BUH VL RO The
ent eri c coaeaitemgcdatedmdirasaiulisiiom thaeinge betiweem 1 @paral 800rmicelns) prefetdbey t r anspor t
of the m'c%o rang(:)(gs(f'a o the small intestine ; ii) at |least one antacid in
the form of*gFehal e TS98% a i xture of excipients conprising at |east
one disintegrating agent, one diluent agent, and a lubricant. 2. Tabl et
according to claim1, characterised in that the proton punp isinhibiting
agent is ®nEie2etudine toangnefickims htq 7 chaspcterised an thppihe barries coptimgiga t o
claim?2, c i W e proton punp inhibiting agent is the (S)-
i soner of gl%rrg%%glcgﬁg?ngf Egaﬁ%?r{igﬁ'salt thereof. 4. Tablet according to any
one of clains 2 and 3, characterised in that the proton punp inhibiting
g?rgg avel 39%%?%(;%?&1%&‘1& c1fn §'hRGEARRE FRUR Bbridr18yerid 5OLd Rlm a

methacrylic copolymer with a.particle size of the copolymers in which at least 90% are

less than 315 pm.

10. Tablet according to any one of claims 8 or9, characterised in that the barrier layer is

prepared from a methacrylic copolymer in a water based dispersion.

11. Tablet according to any one of claims 8 to 10, characterised in that the barrier coating
layer based on the methacrylic copolymer-based protective film comprises a butyl

methacrylate/ (2-dimethylaminoethyl) methacrylate/methyl methacrylate(1:2:1) copolymer.

12. Tablet according to one of claims 8 to 11, characterised in that the amount of barrier

coating represents 5 to 60 % weight of the enteric coated microgranules.

13. Tablet according to any one of claims 8 to 12, characterised in that the barrier layer based
on a methacrylic copolymer is obtained from a composition containing the following

constituents:

e methacrylic copolymer,

*

Dibutyl sebacate,

Sodium lauryl sulphate,
¢ Magnesium stearate,

Titanium dioxide

Purified water.



5. Tablet according to any one of clains 1 to 2 characterised in. that the
proton punp inhibitor is |ansoprazole, pantoprazole, rabeprazole orl§ jAN 72006
| emi noprazol e or an alkaline salt of 25 any of these conpounds or a single
enanti omer thereof. 6. Tablet according to any one of clains 1 to 5,
characterised in that the proton punp i#hibiting agent is present in the
formof enteric coating |layered m crogranules consisting of a core
conprising the said agent or an al kaline salt thereof optionally conbined
with an al kaline reacting conmpound, the core is covered by a separating

| ayer and ldnTanetactadingae amgond cfictaims dnel 13 blearanterised in thetithedntatidripbasadiul es

bei ng overcoated with the barrier layer. 1 6 JAN 2006 27 7. Tablet according
t o any onendfaCshander Mg(OHS, andloa AHOFR3.i sed in that the particle size of the
enteric coated mcrogranules is in the range between 100 and 800 m crons,
preferably between 200 and 500 m crons. 8. Tablet according to any one of

clainms 1 t16. TalhrakestirRgits efly bit ¢fftbdimtin® 1BahhlableriScddih ithd theSantacidBahded Y i C
copol yner-based film 9. Tablet according to claim8, characterised in that

the barri %m'pﬁyeez{ di'sﬁlte%'i'ﬁﬁ%mﬁgntfah%} ﬁper’?«?éa@ﬂ’i@fné'ag&ltcolf)o' ymer with a.particle
size of the copolynmers in ich at least 90%are n I|ess than 315 gin. 10.
Tabl et according to any one of claims 8 or 9, characterised in that the

barrier | ageratlé ackir@detedny st eashhGcteARA iv MRt at Ragt 5084, er based
di spersion. 11, Tablet according to any one of claims 8 to 10, characterised

in that tHEefpablyiafeagid% afthe P&S’/ﬁé’l‘d Ea@éas baye pipartiple fiacrapging béB‘GGF}ﬁ%r - based
protectiv oeth I
met hacryl g‘?éyn@t‘-ﬁgﬁfebéﬁgg%?at e’% %’9&8%%?&%#%&%@5@’“ accor dlynz] to

one of clains 8 to 11, characteri sed in that the ampbunt of barrier coating
r epr esent d75TldetGOcdtlingitghty afe difvdnimrttel 6 chaadtrsed mn taotheaiueress a 13. Tabl et

according t ny, o 0 act rised in that the barrier
| ayer bas@apyogﬂylgssﬁg?lhg ?‘Vﬁ?rbat%lﬁ(?f%é ul?séc‘i ‘ﬁeéd froma conposition
containing the followng constituents: nethacrylic copolyner, Di butyl
sebacate, _ Sodium | auryl sul phate, Magnesi um st ear

18. Tablet according to claim 17 characterised in that the polyol o} less than 13 carbon 15

atoms is mannitol, xylitol, sorbitol and/or maltitol.

19. Tablet according to claim 17 characterised in that the cellulosic derivative is

microcrystalline cellulose.

20. Tablet according to any one of claim 1 to 19 characterised in that disintegrating agent

is chosen from the group consisting of crosslinked sodium carboxymethylcellulose,

crospovidone and their mixtures.

21. Tablet according to any one of claims 1 to 20, characterised in that it contains

magnesium stearate as a lubricant.

22. Tablet according to any one of claim 1 to 21 characterised in that it further comprises one
or more excipient chosen from the group of a swelling agent, a permeabilising agent,

sweeteners, flavourings, cooling agents and colours.

23. Tablet according to any one of claim 1 to 22 characterised in that it comprises from 10 to

80 mg of omeprazole or an alkaline salt thereof, and 200-1500 mg of antacid agents.



Ti t ani um di oxi de Purified water. 1 6 JAN 2006 28 14. Tablet according to
any one of clains 1 to 13 characterised in that the antacid is based ®oAN 2086
CaC®3 and/or Mg(OH)2 and/or Al (OH)3. 15. Tablet according to any one of
claiml1l to 14 characterised in that the antacid granul es conprise a

di sintegrati ng agent and/or a perneabilising agent. 16. Tablet according to
any one of claiml to 15 characterisedy, n that at |east 50% preferably at
| east 70% of the antiacid granul es have a particle size ranging between 150
and 710pm and | ess than 20% of the granul es have a particle size |ess than
150 gm 17. Tahlet according to any one of claim| to 16 characterised in
that the di% deblet acsordingipppypneef qlaims 11ta 43, charasigriseshinghaditcampriset el | ul osi ¢

derivati veome}&zo%am%siamﬁ hf aRBuhiQofedlofliihg t& B& Xptr&%ﬁh }aﬁ'taéih%%entt

pol yol of less than carbon 15 atonms is mannitol, Xylitol, sorbito

and/ or malanjamehnt of 450 migpreferably 3Wrmg GeCh:end | Wimg Mz(@iar act eri sed in that the
cellulosic derivative is mcrocrystalline cellulose. 20. Tablet according
to any one of claim1l to 19 characterised in that disintegrating agent is
chosen fr df Thdeigreoondingdn any dbnaef addims las 2B, chlimdtesioet mrthat it comprises

carboxyneag%lceliulose. crospovi done and Ihiié m xtures.  21. T?blet.

accor di ng TUEPHHY CIRLENGHUIE 192 REPURLSOBGSPORANE A2 L4 FBQmFPTarole, ARtacid 2pts ity ns
magnesi umast@ajuat 6f 990 @g) preferfNT70 g CaliR hfd 226meME@H),.0 any one of claim
1 to 21 characterised in that it further conprises one or nore excipient
chosen fromthe group of a swelling agent, a perneabilising agent,

sweet eners, flavourings, cooling agents and col ours. 23. Tablet according to

f.claimil to,.22 ch terised jn.that it.cqQnpri f 10 t 80
o of - ormmp?Sr bR BrCoRRE APl HE CE KRB hlsr st radibri S EY BB R8s ant aci o
agents. 1 éméppidolddnbgntSiudfin ahaiddint aaeepdtiding tb A0y oresrafle, Ghkcidtagéntt ¢ 23,

characterised in that it C%Irtrpri ses ongprazol e nmagnesiumin an anount
d

|
cor r espond?hynewt 96 433 menisters ¥y &85 e Ge¢y angdH wEiMeOdh2-anpunt of 450 ny,
preferably 350 ng CaCO3 and 100 ng My(OH) 2.

27. Tablet according to any one of claims 1 to 26, characterised in that it has.a hardness of 15

not less than 15 N, preferably between 20 to 70 N.

28. Tablet according to any one of claims 1 to 27, characterised in that it is orodispersible and

disintegrates in contact with the saliva in the mouth without chewing in less than 60 seconds.

29. Orodispersible tablet according to claim 28, characterised in that it has the following

composition:

i) Barrier coated omeprazole microgranules

* Enteric coating layered omeprazole magnesium microgranules

* methacrylic copolymer
* Dibutyl sebacate

* Sodium lauryl sulphate
* Magnesium stearate
* Purified water

and optionally

¢ Titanium dioxide



25. Tablet according to any one of clainms 1 to 23, characterised in that it
conprises oneprazol e magnesi umin an anount corresponding to 20 ng 16 JAN ZUUE
oneprazol e, antacid agents in an anmount of 990 ng, preferably 770 ng CaCO3
and 220 ng My(OH) 2. 26. Tablet according to any one of clainms 1 to 23,
characterised in that it conprises onefrazole nagnesiumin an anount
corresponding to 10 ng oneprazole, antacid agents in an anmount of 495 ny,
preferably 385 ng CaCO3 and 110 ng Mg(OH) 2. 27. Tablet according to any one
of claims 1 to 26, charagtgijegfibe that it has.a hardness of 15 not |ess
than 15 N, preferably between 20 to 70 N. 28. Tablet according to any one of
clains 1 to 27, characteri$addumn that it is orodi spersible and

di si ntegrates ii)nkmmidlmul@ht h the saliva in the nouth without chewing in

| ess than 60 seconds. 29. O odispersible tablet according to claim 28,
characterised in that ity hggedphe following conposition: i) Barrier coated
oneprazol e mcrogranules Enteric coating |layered oneprazol e magnesium

m crogranul es met hacr yé iMg@ib@l ymer Di butyl sebacate Sodium | auryl

sul phat e Magnesi um stearate  Purified water and optionally Titanium
dioxide 1 6 JAN 2906 30 ® HYpamiebl | ose Talcum ii) Antacid granules CaCOB
My(OH) 2 Manni t ol Sor bi g(%itolPuri fied water

e Purnfied water

and optionally ]
¢ Crospovidone

e Silica

iii) Excipients for formulation of the tablet

¢ Microcrystalline cellulose
e Crospovidone
* Aspartame
» Flavourings
» Silica
e Magnesium stearate
and optionally

¢ Cooling agents.

30. Orodispersible multiparticulate tablet according to any of claims 28 to 29

characterised in that it disintegrates in less than 40 seconds.

31. Tablet according to any one of claims I to 27, characterized in that it is chewable.

32. Chewable tablet according to claim 31 characterised in that it has the following
composition:

i) Barrier coated omeprazole microgranules

¢ Enteric coating layered omeprazole magnesium microgranules

¢ mecthacrylic copolymer



and optionally Crospovidone Silicaiii) Excipients for fornulation of the
tablet Mcrocrystalline cellulose Crospovi done Aspartane Fl av%ubri‘ﬂvgﬁ]
Silica Mgnesium stearate and optionally Cooling agents. 30. J 06
Orodi spersible multiparticul ate tablet according to any of clainms 28 to 29
characterised in that it disintegrates in iess than 40 seconds. 31. Tabl et
according to any one of clainms Ito 27, chatacterized in that it is chewabl e.
32. Chewabl e tablet according to claim 31 characterised in that it has the
follow ng conposition: i) Barrier coated oneprazole mcrogranules Enteric
coating | ayered ofrePitayisebagatgnesi um ni cr ogr anul es met hacrylic copol yner 1
6 JAN 2006 31 Di p:#(}'di sgbaclatf-)h Sodi um | auryl sul phate Magnesi um st ear at e
Purified water an op'frf1 ?%‘5¥|S§)P #t ani um di oxi de Hypronel | ose Talcum ii)

Antacid granul es o GagERsium stearate
e Purified water
and optionally
e Titanium dioxide
e Hypromellose

e Talcum
i1) Antacid granules

s (CaCO3
e Mg(OH)2
e Mannitol

Sorbitol

¢ Purified water
and optionally

e Crospovidone

¢ Silica
i11) Excipients for formulation of the tablet

e Microcrystalline cellulose

Croscarmellose

Aspartame

Flavourings

e Silica

¢ Magnesium stearate
and optionally

e Cooling agents

33. Process for the manufacture of a tablet according to any one of claims 1 to 32,
characterised in that the proton pump inhibitor is prepared in the form of enteric coated
microgranules that are spray coated with a barrier layer and mixed with the granules of the

antacid and a mixture of the disintegrating agent, the diluent agent and a tubricant.



My(OH) 2 Manni t ol Sor bi t ol Purified water and optionally Crospovidone
Silicaiii) Excipients for fornulation of the tablet M crocrystallihéJAN 2606
cel | ul ose Croscarnel | ose Aspartane Fl avouri ngs Silica Magnesium
stearate and optionally Cooling agents 33. Process for the manufacture of
a tablet according to any one of clainms #2to 32, characterised in that the
proton punp inhibitor is prepared in the formof enteric coated

m crogranul es that are spray coated with a barrier |layer and m xed with the
granules of the antacid and a m xture of the disintegrating agent, the

di l uent ag and a | ybricant 6 JAN 2006 32 34. Process accordi to

Cl i m 33" o PP PrRoBig S 23 Gapglsmd et SbEFg BIPBVES o v BestiPdce of
the tabl et @2 pi0CceSS according to claim33 or 34 characterised in that

t he antacigl I's obtained by dry granulation of CaCO3 and/or My(OH)2 or
Al(OH)3 with mannitol, foll owed by wet granulation wusing a solution of
xylitol angi.dromss dicbaling BGlaikis33 @B4 ahdradirésed cthar e aatatid iooktambd by diyns 1 to

SgsI ?(r)i ;P gg{zr\% g‘{loang(;tgfﬁeégg&];aéﬁ/og‘ﬁ/?gl(&%?g]} Alf(8£1)3 \Evnﬁ'\ rr;[a{u%?otl,r%ﬁgwg:{ by wet granulation

using a solution of xylitol and/or sorbitol.

36. Use of a tablet according to one of claims 1 to 32 for the manufacture of a medicament for

the treatment of gastrointestinal disorders.



