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PUMP | NH Bl TOR AND ANTACI DS. Field of the invention. 5 The present

i nvent i orwbD3fetvat ed to new oral pharmaceutical preparati @eag/Sespecial |y

for use in the prevention and treatnent of gastrointestinal disorders. The
present preparations conprise a conbination of a proton punp inhibitor and
an antacid agent in a tablet dosage formthat disintegrates in the nouth.
Furthernore, the present invention refers to processes for the preparation

of such a 10 tablet and its use in the treatnment of gastrointestinal
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agents ha *ﬁg Sr@ﬁ]at r and/ or eradicate gastrointestinal
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The adm nistering of. a proton punp inhibitor and an antacid rafting agent

performed simultaneously but separately has been described in patent

application WO, 98/23272...The a i .af ting agent is a conbination of an
antaci d agent i g 0 nven%ﬁgﬁ(p ridh .‘!'The adm ni stering of 40 ng of
omepr azol e dai "arioas matiods andaghyshae betiesed Qo ada andsk eradivgteof one tabl et
of Gaviscon(r) four tinmes a day faor about 28 days, which  delivers a. total
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03/ 007317 fE’éEE{ %Q&éeq ﬁéﬁation, 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
. g s g + o+
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

50  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



2 silicate per day, has been nore precisely described. This treatnent
provides a therapy that shows a bad patient conpliance due to the high
nunber ofwoaBloy79dpses. Moreover, further conpliance problPemsEar/9i3ve when
proton punp inhibitor and antacid rafting agent are admnistered for
different time periods and consist of dphfferent galenic fornmulations. 5
Adm ni stration of two or even nore different tablets to the patient is not
convenient or satisfactory to achieve the nost optimal results. WO
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97/25030. Enteric coating layered units containing the active substance is mixed with

effervescent tablet constituents. The compression does not significantly affect the acid
20  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, WO00/27357 and WOO00/51568, 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

30  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 technology is described in WD 96/ 01623 hereby i ncorporated by
reference. In the case of oral disintegradable nultiparticulate tablets it
has been wWouwadowmat it is also WO 03/ 007917 PCT/ SE02/ 0137®CTBEnEEBIGary to
prevent degradation of the enteric coating filmfrom penetration of saliva
into the film This provokes high stabglity problens. It has also been
found that after disintegration of the tablet in the nouth and swal | ow ng,
the antacid agents nake pH of the gastric contents rise to a pH val ue

suffici entne#e%se{? Oy Bﬁégerﬁ(ﬁl th]{il Rof Jﬂgeﬂgﬁﬁ B&tﬁgtfﬁﬁl' fforh ('glaﬁ@t&tlﬁﬁ’%% bdifra intd
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agent togg)t her  with ent %I‘I c, coated g2f5:loton punp i nhi bitor mcrogranul es
during st GPStgE1aYeEIo GoVELthy eigHS COUMESIM. of the present invention to ensure
integrity of the enteric film coating the proton punp inhibitor

m crogranul es during use. The local pHin the antacid part of the tablet

is around 9. AQusline efithe myeitian i s applled to protect the enterlc coating

from dissoluti,o d/ or |nt r on in the u ch before
the m crogranuIAeﬁ g&@e"ttolfgl??sl%ﬂ g’(’i %rof' ‘215 Fna&lﬁ'tl e{s%ﬁl heb ﬁrﬁ%f%bﬁ et
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properti es of enteric mcrogranules, and provide a quick dissolution of

t he prot ogoplimeutinieelig or in the smal | intestine. The present invention
particul arly d%% ﬁle%ﬁjgs:taonHA %ﬂe?eq’ltﬂﬂv%ﬂ it nﬁltégpgu% thevé’mbflny o(f“ch%'e%e@ﬁr ates in

t he nout h cont ai ni g agen in particul ar of

t he benzi wbstagdiie With@,thé bral Bl@mft&’grrﬁflabﬂe&ablét mmnnng tieoattadid) agemy ergether
m cr ogranul es and which are overcoated with at ast one Dbarrier coating
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| east one antacid In th orm o granul es
coating the proton pump 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
éo éhow 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) aproton 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;
i) 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.



iii) a mxture of excipients conprising at |east one disintegrating agent,
one diluent 30 agent and, a lubricant, Optionally, the nmultiparticul ate

t abl et cowpros®e®ia swel ling agent, a perneabilising agent PCTSEeBOBNEr S,

fl avourings, cooling agents and colours. WO 03/007917 PCT/ SE02/ 01370 4 The
term"proton punp inhibitor”, as used hgrein refers to any agent within the
class of antisecretory conpounds, which suppress gastric acid secretion by
irreversible inhibition of the Ht/ K+ ATPase enzyne system at the secretory
surface of the parietal cell. 5 These agents block the final step of acid
production with regard to both basal and stinulated acid secretion
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type are described in greater detail in Remington : .The Scien and
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are nost psaefies sretnevbal oediangd nusatherefbertegdoteatbd diorecdntadt hethpcat gastrpunp
inhibiting agent is prepared in the formof enteric coating |ayered
ni cr ogr aniiesP: Yheiteds ¢RAUBE 13YeEor e conpri sing the 20 said agent optionally

in mixture w tgng?éi)ﬁ%)o@ha{n@?%{a%&tcﬂaﬂ%p? U pral BR; fefiforrzdtO Rl Sdxnhds @

separating |ay an enteric coating layer, and the enteric coated
m cr ogr antheesf, dre iprigo pemp dattibitored wiich e fdreferreé forasatn thg, presastinzentionr
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gm Moreover, the barrier coating is preferably a nethacrylic
copol yner ehansiothets. OmepTériode, in particular the magnesium salt 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 layefed 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 layefed microgranules is
25 between 100 to 800 pum, 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 froﬁ1 a coating liquid of particles of the copolymers of
which at least 90% of the particles have a particle size of less than 315 pm. 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.



barrier filmis preferably obtained froma coating |liquid of particles of
the copolyners of which at | east 90% of the particles have a particle size
of | ess twe3®iB®B1ym The prepared coating liquid is eitheCTsEorobased or
prepared with organic solvents, preferably a water 30 based di spersion due
to environnmental concerns. This coatingsliquid should also be able to be
sprayed with conventional spray |ayering equi pnment. WO 03/007917

PCT/ SE02/ 01370 5 The nethacrylic copol yner-based barrier coating

preferably conprq . 3 y i i
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barrier coating conprising Eudragit(r) E-PO can be nade nechanically
flexible °8RIYMFhen applied in increasing anounts to enteric coating
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increase inth ayed rel ease arrier coating.
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The barrier coating can also conprise a caonbination of nethacryljc .
copol yner él}ed&@f’g?’l?(é&%ﬁrléa@ﬂﬂ’ﬁé’ iopined) Whyte W’PWEH%I&&Q?IE’E%IBSI% tg‘?)erﬁierl? s
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barrier coating. The anount of barrier co_at%i ng is preferably between 5% and
60% of t hasiacgtiete sppolymer abfeief drosplndragit Ey’gp&’f Billing yickding 2 fing PBIVAsT

m crogr anyl es. prefer itati - ragit(r)
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onepr azol ebpcibinets, advd eRgthple Bud 1830 WahHudrageBats 3@Dpol ymer,

di butyl sebacate as plasticiser of the barrier coating sodiumlaurylsulfate
as an 1addi t i ve Ifsolublejacrples polymerst s'ehROforexampiobedregit vRRt30dpdudaggiesi um
Stearate %i?%l)l, ﬁgcrirla?;l%@ tRS%Bg n%a);n ;llgg ? llsedcarllc%re? ?n c?ofmt%gz%}(;nn(% iIfl in;i)rc?ure with pH-
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 laurylsulfate 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-PO in the barrier- and enteric-coated omeprazole pellets: .

- 10 % as the lowest quantity to provide 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.



25 The unit amount of such conpound is calculated in order to obtain the
different relative anount of Eudragit(r)E-POin the barrier- and

ent eri c- cwatoadonepr azol e pellets: 10 % as the | owest quamCITISEOY/@3pr ovi de a
m ni nrum del ayed rel ease tine of approximately 10 mnutes, - 30 %to
provide an internedi ate del ayed rel ease gime of approximately 30 m nutes,
30 - 60 % as maxi num value for a 60 m nutes del ayed rel ease tine. WO

03/ 007917 PCT/ SE02/01370 6 Optionally, the barrier coating further
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final polyneric Cl |c
hypr onel | odentuaséidxidel m i s applied over the nethacrylic copol yner-based
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Di but yl ate, Sodium ["aur sul phat e eSium stearate
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one antacid i.n the formof granules. is, The "ant aci nt", or
ot aci d( s§oataE N RETHLR B e F R T e By BURGE R Bact s wi t
hydrochloric ac}d @ f8i%% AhsLrYRd &po cid agents are fully
described in the f ‘?c} %I ng pufﬂll cat y\%’tns i ch}’iar e incorporated herein by
reference in theirDibantliseledcaes: G B. 925,001, to Fielding et al., published
May 1, 1963; and Rem ngt on: The Science and Practice of Pharmacy, Vol. 11,
Ni net eent h Edit? ongoch% 8oyl (iges),. 20 Antacid agents useful herein include
but are not lim telg[ < al um um car bonate, al um ni um hydr oxi de,
al uni nim phospha ag%ﬁ IR N8y dr oxy- car bonat e, di hydroxy al um ni um
sodi um carbonatg, fkipiRideRigagnesi um glycinate, di hydroxy alum nium am no
acetate, dihydroxy alum nium am noacetic acid, calciumcarbonate, calcium
phosphat e, . al uen nPurifiedagatesi um hydr at ed sul f at es, magnesi um al um nate,
magnesi 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. II, 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, aluminium magnesium glycinate, dihydroxy aluminium
amino acetate, dihydroxy aluminium aminoacetic acid, calcium carbonate, calcium
phosphate, aluminium magnesium hydrated sulfates, magnesium aluminate, magnesium

25  alumino silicates, maghesium carbonate, magnesium glycinate, magnesium hydroxide,
magnesium oxide, 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 CaCOs and/or Mg(OH), and/or Al(OH); with mannitol,



25 alumno silicates, magnesi um carbonate, magnesi um gl yci nate, nmagnesi um
hydr oxi de, nagnesi um oxi de, magnesiumtrisilicate, sucrafalte, sodium

bi car bonawe,03amm¥1mi xt ures thereof. The classical powder @cades2/ef37@nt aci d
agents show bad tableting properties, and bad organol eptic properties
especially regarding nouth feeling and faste. Therefore, the 30 antacid
agent is preferably used in the formof granul es. Advantageously, the
antacid is obtained by dry granul ation of CaCO8 and/or My(OH)2 and/or
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wat er-insoluble tabletting filler. The water-sol uble diluent agent

const it ut sidvihbgom a pol yol of less than 13 carbon atons, in the form of
directly conpressible material (the nean particle size being between 100
and 500 mcrons), in the formof a powder (the mean particle size being

less 3§ than 19fe mbq‘ert@ﬂﬂ)elmer@omakb%ﬁlphb@rmxmﬁmembﬁéﬁis is preferably
chosen fromthe group conprising of mannitol, litol, sorbitol and

mal titol. The Waediugnigeenimay heiselested fag@matwolu lecaad{ Qi wssTEingpluble at i ve
f er abl
P om the SPBEALBIUSTAL WallfsSblo RS ackids EbLANESBH IR g o0 "

Ccrospovi dea"reoxaﬁndntshﬁn the fond (oﬂcﬁﬁactlﬁc@ﬁpﬁesﬁﬁletﬂiﬂelﬁﬁl$ihEtn&gunqia'rtn:ge A0 bejent i S
advant agenousl| y used for the Sr .eparation. of antém d anul es, gée |.ubri cant

agent is BHYEEH10Q apd 2¢{Lmisr 1B (Sli‘f‘sﬁ%lplorﬁ& SV dEh h%’é“ie apiglesigebengdessi um
st earyl f ugRr abhe m1§1to‘ﬁ§‘)rddr% Afdte tllx\é?g %??@QF gﬂa‘i‘ e hBI§ chofBr¥hdth 8% réuﬂ?ar t of

the lubricant is used as an int ern ricant, another part
advant ageocuspysispofipenhimlerylitol, sorbitol and maltitol. The water-insoluble diluent agent 1s
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 cohsisting of silica having a
high affinity with aqueous solvents, such as Sylo‘1'd®, 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.



the outer surface of the tablet. 25 The swelling agent is chosen fromthe
group consisting of starch, nodified starch or mcrocrystalline cellul ose.
The per newbioBiogiony agent i s chosen fromthe group consi stiPeg/Seb2/ei3lo ca
having a high affinity with agueous solvents, such as Syloid(r),

mal t odextrines, beta-cyclodextrines ang their m xtures. The perneabilising
agent enables creation of a hydrophilic network that 30 enhances the
penetration of the saliva and the disintegration of the tablet. A part of

per meabi | i si ng i . tipnRfy antacid
granul es. WO Og?lgg%iﬂ?ﬁﬁ)@%gg%ﬁég% %&@ﬂ%cfng\{igégggggpﬁggx%@bﬂg cﬁosen in the
gr oup constsulfage ododasp sadchmmnaty dilgasichaicomcwhbérendinesndithain madaiesr i nat e,
di hydr ochal cone_neohesperi di ne and th%r m xt ures. The.fl(gvouri n i‘i
advant ageous| y- IFUEIBE & AV ABIABABIY TR IO $1 Ve HEAMYRLMAD Ariert o83 st i ng
sweet tas tl(ﬁllgé‘l@gi et taRURd gEeslonad _féeﬁn%’hﬁl tAD Bt it difhrE ftQE:80ters or
texturers orr 5 additives. ATconbination of potassium acesulfanme wth
aspart ame additipes:ti cul arly preferred as a sweetener agent. Cooling agents

can al so be added in order.to inprove the mputh feeli.n n rovi de, a
cyneray wi thf P BSaR e tasbss Bs el LA cohag o iappHan sy bipferted &
embodi ment gwkebendralkA has the followi ng conposition : i) Barrier coated
omeprazole mcro rag nules Enteric coating |layered oneprazol e nmagnesi um
m crogranul es Copling aggnty ¢9n dsFE gdded fraendgt fodmpops thergropthy Belimy and y|
sebacate - Sod&um I auryyl 't@fll Qhat € d NB?rQESi um stearate Purified water and
optional | ;Vf% e bt MR TR e e [l W/’?? Sl | ose

10

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

i) Barrier coated omeprazole microgranules

o Enteric coating layered omeprazole magnesium microgranules
. Eudragit® E PO (methacrylic copolymer)
15 e Dibutyl sebacate
e Sodium lauryl sulphate
e Magnesium stearate
e Purified water
and optionally
20 e Titanium dioxide
e Hypromellose
e Talcum
ii)‘ Antacid granules
e CaCOs
25 ' * Mg(OH),

e Mannitol
e Sorbitol
e Purified water
and optionally
30 e Crospovidone

o Silica



Talcumii) Antacid granul es CaC3B 25 My(OH)2 Manni t ol Sor bi t ol
Purified water and optionally 30 Crospovi done Silica WO 03/007917

PCT/ SE02/W033007997 iii) Excipients for fornulation of thePcCalsEe2/013Manni t ol
or mcrocrystalline cellul ose Crospovi done or croscarnell ose Aspartane
5 Flavourings Silica Magnesium steamate Water is used as sol vent and
renoved during the coating and the granul ation processes. 10 In one aspect
of the invention, the tablet of the invention is an orodispersible

mul tiparticuligy ‘Eﬂc%@érﬂfdrff@x&mﬂét?dnrﬁﬁﬂé?a‘bfe? in contact with the saliva,

W thout chewing, in Iess than o0 seconds, preferably in |less than 40
seconds. Accordlong/lzimntoherm[cmbc&ysﬂteldinenﬁhﬂomnt t he orodi spersible tabl et
has the following 15 conposition: i) Barrier coated onmeprazole

m crogranul es EntCéNR?Vlf@&?th@rOF“a?}@e eConepr azol e magnesi um m cr ogr anul es
Eudragit(r) E PQ (rret hacr ylic copolyner) Dibutyl sebacate 20 Sodi um
| auryl sul phat e’ Aspart

5 » Flavourings
o Silica

e Magnesium stearate

Watér 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:

i) Barrier coated omeprazole microgranules

o Enteric coating layered omeprazole magnesium microgranules
e Eudragit® E PO (methacrylic copolymer)
e Dibutyl sebacate
20 . Sodium lauryl sulphate
e Magnesium stearate
e Purified water
and optionally
e Titanium dioxide
25 e Hypromellose
e Talcum
i) Antacid granules
e CaCO;
» Mg(OH),

30 ¢ Mannitol

e Sorbitol



Magnesi um stearate Purified water and optionally Titani um dioxide 25
Hypronell ose Talcumii) Antacid granul es CaCO8 My(OH)2 30 Mannitol
Sor bi t ol WO W08/P7917 PCT/ SE02/ 01370 10 Purified wat er pamgEOpoizonal | y
Cr ospovi daone Silica 5 iii) Excipients for formulation of the tablet
Mannitol  Crospovidone  Aspartame Flavagorings 10 Silica Magnesium
stearate and-optionally Cooling agents 15 According to another preferred
enbodi ment, the orodispersible tablet has the follow ng conposition: i)
Barrier coated orePusfied eatercrogranules Enteric coating | ayer ed oneprazole
magnesi um m cr ogr anul -es Eudragit(r) E PO (nethacrylic copol yner)

and optionally

e Crospovidone

e Silica

5 1ii) Exeipients for formulation of the tablet
e Mannitol
¢ Crospovidone
e Aspartame
¢ Flavourings
10 e Silica
® Magnesium stearate
and optionally

e 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
e Eudragit® E PO (methacrylic copolymer)
20  Dibutyl sebacate
e Sodium lauryl sulphate
e Magnesium stearate
e Purified water
and optionaily
25 e Titanium dioxide
e Hypromellose
e Talcum
11) Antacid granules
s CaCOs
30 e Mg(OH),

e Mannitol



20 Dibutyl sebacate Sodium |l auryl sul phate Magnesi um stearate Purified
water and optionally 25 Titani um di oxi de Hypronel | ose Talcumii)
Ant aci d gwermloe®17 CaCo8 30 My(OH)2 Manni tol WO 03/ 007®CT/SRCIHISED2/ 01370
11 Sorbitol Purified water and optionally Crospovidone 5 Silicaiii)
Exci pients for fornulation of the tabletj; Mecr _ocrystal [ ne cel l ul ose
Cr ospovi done Aspartanme 10 Fl avourings Silica Magnesiumstearate and
optionally Cooling agents 15 In another aspect of the invention, the
invention is a chewgi@imul tiparticulate tablet. According to a preferred
enbodi nent, the chewabl e tabl et has the foll ow ng conposition:

e Purified water

and optionally
¢ Crospovidone
5 e Silica

ii1) Excipients for formulation of the tablet

e Microcrystalline cellulose
* Crospovidone
® Aspartame
10 ¢ Flavourings
e Silica
e Magnesium stearate
and optionally
s Cooling agents
15
In another aspect of the invention, the invention is a chewable multiparticulate tablet.
According to a preferred embodiment, the chewable tablet has the following compésition:

1)  Barrier coated omeprazole microgranules

« Enteric coating layered omeprazole magnesium microgranules
20 e Eudragit® E PO (methacrylic copolymer)

¢ Dibutyl sebacate

* Sodijum lauryl sulphate

e Magnesium stearate

e Purified water
25 and optionally

¢ Titanium dioxide

e Hypromellose

e Talcum

i1) Antacid granules
30 o CaCOs;

* Mg(OH),



i) Barrier coated oneprazole mcro granules Enteric coating |ayered

onepr azol e magnesi um m crogranules 20 Eudragit(r) E PO (nethacrylic

copol ymerwo oBiobistyl sebacate Sodium | auryl sul phate MageasSEISrear at e
Purified water 25 and optionally Titanium di oxi de Hypronel | ose Tal cum
ii) Antacid granules 30 CaCO8 My(OH)2,WO 03/007917 PCT/ SE02/01370 12
Mannitol Sorbitol Purified water and optionally 5 Crospovi done Silica
iii) Excipients for formulation of the tablet M crocrystal line cellul ose

Croscarnel | ose .1CM aigpartanme . Fl avouri ngs Silica . Mgnesium stearate
and optionally 15 osts] I ng agents

e Sorbitol
e Purified water
and optionally
5 . Crospovidoﬂe
e Silica

iii) Excipients for formulation of the tablet

. Microcrystal]ine cellulose
e Croscarmellose
10 * . Aspartame
e Flavourings
e Silica
e Magnesium stearate
and optionally

15 e Cooling agents

According to a most preferred embodiment, the tablet of the invention, either
orodispersible or chewable, has the following composition :

1) Barrier coated omeprazole microgranules

20 e Enteric coating layered omeprazole microgranules
ca 100 mg/equivalent to 20 mg of omeprazole
o Eudragit® EPO ' 10-60 mg

e Dibutyl sebacate 1-10 mg

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

e Purified water -

i) Antacid granules
e CaCOs3 350-900 mg
e Mg(OH), 100-250 mg

30 e Mannitol 70-330 mg



According to a nost preferred enbodi ment, the tablet of the invention,
either orodispersible or chewable, has the follow ng conposition : i)
Barrier cwatiadom™meprazol e m crogranules 20 Enteric coati RGTISEYEOIBH
oneprazol e m crogranules ca 100 ng/equivalent to 20 ng of oneprazole
Eudragit(r) E PO 10-60 ng Di butyl sebggate 1-10 ng . Sodium | auryl

sul phate 0.5-5 ng 25 Magnesium stearate 2.5-15 ng Purified water ii)
Antacid granules CaCO3 350-900 ngy My(OH) 2 100-250 ng 30 Mannitol
70-330 ng WO 03/.0Q7917.PCT/ SE02/ 01 1 Sor bitol 30-90 Cr ospovi done
0-50 mg  Silica gf’%ﬂ“’r‘rg Purifieéa%é)t% 5101) Excipients for "

formul ation of therbgRlRione Di | uenipsgapt 200- 600 ny Di si ntegrating agent
50- 300 ngy Aspartame 10-40 nmg Flavourings 10-30 ng 10 Silica 5-15 ny
Magnesi um st ear at Sil&sa30 ng Water i §-smg as sol vent and renoved during the
coating and the granul ation processes. 15 The tablet according to the
present inventi 8nPyr8e@MaEATy shows-an acid binding capacity higher than 10

nEq/ t abl et an ‘ ey o) ients a rapid initial rise in
gastri(?: pH. ﬁﬁe%@ﬁ%ﬂ Bortd ot flé)tael%&pacity is between 10 and 25

nEq/ tabl et. Thee Diluent agent 200-600 mg
» Disintegrating agent 50-300 mg
e Aspartame 10-40 mg
e Flavourings 10-30 mg
10 e Silica 5-15 mg
e Magnesium stearate 5-30 mg

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

15 The tablet according té 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/tablet. 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



enteric coating of the proton punp inhibitor mcrogranules conplies with
the requirenents of the USP for enteric coated articles. The rel ease of

t he pr ot owopamproinhi bitor in the 20 buffer stage testing @PEHSENB)13zhows not
| ess than 80% released in 30 mnutes. Furthernore, the tablet is
preferable round with a dianeter of |lessjahan 20 nm Alternatively, the
tablet nay be oval -shaped. The tablet according to the invention, has a
har dness of not less than 15 N, preferably between 20 to 70 N, when

s o , . By 6202 8) . Th
easur ed Wil HelifbirfloulBibiAth Gfd KIS L RILariRs. FIALIARABEIAL hRufk 8) . The

present invention also refers to the use of a tablet a above for
the manuf Bemin esqphagitimehiconnal heartiyrmy dresive esophagitis; elisogdest natimmdndfested aly

di sorders. t “gastrointestinal disorder", as used herein, .
enconpass e%h-g_ %?/%l%nefneéfc‘ﬁ?%ﬁt,loméﬁ_ i %aété’scén'f)‘ios?ytlﬂgPdlag Shrogisracye g atfqpliqipper
gast r oi nt egdsiried, Zollagkr-ERI46H s i dz6he Sich-u16& d—j@ﬁ‘egsfa?ésopﬁﬁ‘g%ﬁplleﬁux Gﬁ@%&%ﬁn;

sour stomach; acid i n(gesti on; upset stomach and/or pain associate
03/ 007917 eeticmotfityidsgderspaptic Hldsedisedsarire., mopylosicomargnarmidér igdstric,

03/ 007617 PEliSROLIt _ e, ogylost ek awigderic
nocturnal RSP Rk L Q6T R R e B R SRt N PRI by e

presence ofnveihtieriatiudeshdartbtiiiew@asid witholGsdachipafl, Hoipagsis WsoplagitACt | ve or
at rophic g_?rst,ri ti.s, Zollinger-Ellison syndronme; non-ulcer dyspepsi a,
esophageal CIHERIE @Rl Yealrophigrggsisitiy 38 esaphpgal rafluy diseasss der s; peptic ul cer

di sease, i.e., I J3Gini i hal St nal .ulcers ;
and conbi nat i ongﬁfﬁg%g%fa{dﬁﬁ?lg? gegfr(g% t? 8&? érlgg?e%%nciag'bﬁm{eﬁ%lfgrggcsee“?{ttwuienvent i on
i ncl udes hdamlyt Bhe typrdal Hailindoseiof teuictist sutBchcgavanies dydpipsdpand 68 RRAY 1 S,
chronic active or. atrophic. alstri;ti ) andﬂ&opha eal reflux disease. The
tablet is 2HOFTUShas dw 18 1‘&’6 ICYEGTRENI PhiDE Paligas and fisqass- dpIggneslegachr twi ce

. per el i Ve jes,and will
10 daily. tEhet wnp&&fﬁﬂms@aﬂots/o AR%E R grbﬂﬁ.[ﬁﬂ@?ﬂvl?ﬁglmp%m%m%8@%1’1%?hew

depend on vari ous actors such as the i ual requirenen

patients aantacid ageatdrefiernbbys sechalableewilhcompiidectO-40 g of trgprose phhpBihititonf

t he proton JdopRi bitor and 200-1500 ng of the antacid agent.

Pr ef er abl y%nﬂgéghfopgﬂ%?PWIaptaﬁ M§FM'Se 10-40 ngy of the proton punp inhibitor
and 30©- 1000 ng of the antacid agents. 15 The invention is illustrated nore

in detail in the follow ng exanples.
The invention is illustrated more in detail in the following examples.

Example 1

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 Endragit® 1.30 D and FS 30D.
These stability tests have been performed in aluminium / aluminium cold formed
blisters in classical 1.C.H. conditions (25°C / 60 % RH - 30 °C / 60 % RH - 40°C / 75 %
RH).

30 .



Exanple 1 Tests of fornulations with and without a barrier coating |ayer

20 Stability tests have been perfornmed on the follow ng sanples: - Miltiple
uni t tablwpD9300m™AI ni ng enteric coated pellets of onepraz®Ca/SEaynssi um
wi t hout any barrier coating, - Miltiple unit tablets containing enteric

coated pellets of oneprazole magnesi um jgrotected with a barrier coating of
Eudragit(r) E-PO (nethacrylic copolyner), 25 - Miultiple unit tablets
containing enteric coated pellets of oneprazol e magnesium barrier coated
with Eudragit(m, 30 D and FS 30D. These stability tests have been
performed in aFtmrmum/ alumniumcold formed blisters in classical

. C.H conditi Gsericdoated onikprazald pelldfd vidthHoubbnybdrtier cohfify shotba®o RH) . 30 WO
03/ 007917 PCT/ SE02/ 01370 15 Results Enteric coated oneprazole pellets

Wi t hout afWps#faciasy eRIHE repiptanssviustHyingiBanecesait o @Pagif €PRENg: esi st ance,
justifying the ! [ 1 E t.abiel 1 of oneprazole
in these preli r#l %gﬁéﬁ%tgéf g{ngﬁliagaég% ?%?é;@?%#@% Y ?ﬁgsarﬁrps?@gf#dié%b pronote an
aci d bisndi ng capacity > 10 nkEqg/tablet and to allow for good physi cal

properties of the tablet (tableting behaviour, organol eptic properties and
short - disint eéﬁéﬂ@&eé' time), different formulations of the antacid agent

have been expl ' Aty 1 ke @@E j i ef erred.
Si mpl e granul at&iro n?mg% ag%mlg?flng%aﬁ%gﬁ' I_o%/ve g’y%tgetl%?lgﬁg H@%‘gtﬂ:"f@g‘ﬂg hase can
be per f or ipagsital pospdetiestod tidtabien(tablbwig thatiast, @rgandleppit psipedies bedshirour  of

the granules. Furthernore, introduction of a filler allows for good taste
and physi CHEERERS B, O TeTRE Tapyulatians Rt thegntaid agnyBavakeen FREORg

granul gti i L of : S0 f A4, rengt hen
Phose. Bhar B PSR e

manni t ol ifollaved by aliglylcbativegiplimpe gaaimpeaformead w otdexipl abtah adbetteransie and

sol uti on. physical behaviour of the granules.

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

15 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 (%)
CaCO; 350 63.6

Mg(OH), 100 18.2

Mannito] 66.7 12.1

Sorbitol - 333 6.1

Total wéight 550 100

20

- Another preferred composition comprises omeprazole magnesium in an amount

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



The nost preferred antacid fornmulation or a nmultiple thereof is the

follow ng: Conponents Unit formula (ng) Percent fornmula (%9 CaCO3 350
63.6 M(WH)02/00O07 18. 2 Mannitol 66.7 12.1 Sorbitol 33.3P6ETKEFat3al wei ght
550 100 20 Anot her preferred conmposition conprises oneprazole magnesiumin
an anount corresponding to 20 ng onepragole, 770 ng CaCO3 and 220 ng
My(OH) 2. WD 03/007917 PCT/ SE02/ 01370 16 Conponents Unit fornula (ng)
Percent fornmula (%9 CaC® 770 57.0 My(OH 2 .220 16.3 Mannitol 293 21.8

SRR e S T e A S Ty
coated E.|€CaQ@®. Providing 20 ng depgidi ng on anount 67.0 oneprazol e ¢oating
Ant aci ds g&g&ﬁ_bgt e 550 ng 39.3 I\/a&nziot ol g.s. for t aglﬁ t dependi ng on
quantity rier coated E.C O P“YCrospovi done 21015 Aspartame|28 2
Fl avour Uh5&opf2 Silica 7 0.5 293 21.8

Sorbitol 64 4.9

Total weight 1347 100

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 qg.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

5 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,
10 . no chalky taste nor granular mouth feeling,

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



Magnesi um stearate 14 1 Total weight 1400 100 5 EEC O P. = enteric coated
m cr ogranul es conprising oneprazole nagnesium Wth a specific bi-convex
shape, thwob3/0ommT ound tablets obtai ned are satisfactory PCEFFEEOZIVIIC t heir
fast dispersible characteristics in the nouth: disintegrating tine in nmouth
between 25 to 35 seconds, 10 . no chal Ky taste nor granul ar nouth feeling,
good flavouring profile with a pleasant |ight cooling effect in the nouth.
WO 03/ 007917 PCT/ SE02/ 01370 17 Exanple 4: The foll owi ng batches were
prepared accor @4 the fornmul ae Conponents 10% EPO 30% EPO 60% EPO
(my) (mg) (ng) ﬁ%g% coated EC.OP. EC.OP. (4) 100 100 100
Equi val ent to diegolewing batche @6je fr&thred &@prdikgicrthgidrmiidfO 10 30 60
D butyl sebacate 1.5 4.5 9.0 Na laurylsulfate 0.75 2.25 4.5 Magnesi um
stearate 2.5 7.5 15.0 Purified water (2) - - - Total barrier coated
E.C. O P %%ﬂpc{%ntk‘m' Z51I88.5 ANtaci ds granul gs CaCO3 350 3507 350 Mj(OHA) 2
i nn

100 100 itol 66.67 66.6[7 66. %/ rbit ol 3.33 33
Purified water (2) - Total antagi d?%&%ﬁ%es 550 éééf;% 609?11330

Barrier coated E.C.O.P.

E.C.OP. (4) ’ 100 100 100
Equivalent to omeprazole (1) 200 (20) (20)
Eudragit E-PO : 10 30 60
Dibutylsebacate ‘ 1.5 | 4.5 o 9.0
Na laurylsulfate 0.75 2.25 4.5
Magnesium stearate 2.5 7.5 15.0
Purified water (2) - t - -

- | Total barrier coated E.C.O.P. | 114.75 144.25 188.5
Antacids granules
CaCO; 350 350 350
Mg(OH), 100 100 100

| Mannitol | 66.67 66.67 66.67
Sorbitol - 4 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 mannito! adjusted to keep the unit weight of tablet to 1400 mg



Tabl eting formula Mannitol (3) 464.75 435.25 391 Crospovidone 210 210 210
Aspartanme 28 28 28 Flavour 11.5 11.5 11.5 Silica 7 7 7 Magnesium

st earate WO 03407247 Total unit weight of tablet 1400 1400. pCaG®o2/¢1BYo f or a
theoretical content in Oreprazole of EC O P. of 20%5 (2) : water used as
a solvent, elimnated during coating andggranul ati on processes (3)

anmount of mannitol adjusted to keep the unit weight of tablet to 1400 ng WO
03/007917 PCT/ SE02/01370 18 (4) : EEC.OP. : Enteric Coated Pellets

conpri si ng onepyHaze.@pTRIRASEIR PREOELDSsifMImphRRAdzGiune above fornul ae:
- Enteric Coated Oreprazole Pellets (E.C. O P). Pellets conprising

onepr azol e magnesium 5 were prepared according to WO 96/ 01623, hereby

i ncor por atpeg-RY£4; 816 $he AdFe RGBS Were prepared in accordance with
exanple 2 0€CV\09r }%62% e Ba?rl er coating of the enteric coated

onmepr azol e BudriceCeateOf@prpzblet Rellets (EC2OR). Betitr cnppresingedrhepirszodemagumsated i n

a fluidised bed After cqatin ' uct was dried.,in the fluyidi sed bed.
To "GP andicas powast SGsrdgids ThopP 8RS detety Shcactorali tyde srince ot hscusBEhni 1
350 + 100 v&@eg\%‘?@ﬁdin EXdbrPdee With ef%fclmﬁfét?&ﬂ% do/0B6UR. tol in a rotary m xer

granul at or. ting of the dry mix with a sorbitol aqueous sol ution.
G anul at i olBaafiereoatitgokthd eoferipsoated gmeprazdle pakddter of the wet nass in a

fluidised drying. - Tabl eti M Xi of Rarti t ed omeprazol e
el | et o - A0 e R omepra A R udfe KifE Lo et bed AReFFo BT S
Tabl et i ng pasthvat was afisd inaberlaidxed berchi ne equi pped with 3 punches of
specific shape and 17
10 - 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 solution.

Granulation after the 'en'd 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




nm di anmet er adapted to the 1400 ng unit weight.

Rot ati on

speed 25 rpm

Packagi ng operations Perforned in alumnium/ alum niumcold forned

bl i st ers wotob/oemwdssi ng of the batch 25 nunber.

Resul ts

PBAVBEBR/WB% EPO 30%

EPO 60% EPO Average wei ght 1407 ng 1400 ng 1405 ng Average thickness 5.7
mm 5.7 nmm 5.7 mm Resistance to crushi nggWD 03/ 007917 PCT/ SEO2/ 01370 19

Average 31 N 26 N 26 N Friability 2.9 %5.4%2) 3.3 %
(in rmouth) Acid resistance 5.6% di ssolved 2. 3% di ssol ved

m n
igmlﬁlgggso nin 89.8 % i

31 s 29 s 27 s

8.8%dis
mn 90.8
Barri er

(in pH 6

Disintegration tine

pH6.8) DS
n 30 mn (aft

SOT Ut g M PH
er_acid resi st

6.8 FZN3 % ijn 30

ance_st age)

Ceradbilitg eval uation 2

R\ Aci d-neutralizin

1% i n2.9% mn 4

1 r\:\p:\r\lf\l 10-0

5% b4 BQ2)i n

[ tab 103

4. 9%3. %60 min

rﬁ:n/ t:\h 1018

=

/| tab CHRiSieEstionaEBRy 20. 3

t heory)

capacity
with the
5 The fo
Conponen

i heory) Tot al

(%?mt%‘{ ned accordi

my 19.3 Sy 10.
acid binding c
ng to the USP

7 ng $991. 5%
hpacity (acid
P4 net hod. Al

theor§3 (99. C@b
neutralising
results conmgly

Aﬁmﬂe@ﬁﬁﬂmspecificat
g.fornul ati ons

t@ft@%@irbwfé Pe ta

0n5.6%. dssolv@due
with the unit
bl et (ng) Chewa

>2.3%0dingcdved
ornul as bel ow
bl e t abl et

1

t 8% diss@vé&kgnpl e
wer e prepargd

Dissolution in pH 6.8 92.3 % in 30 min | 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 mEq/ 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)

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

USP 24 method. All results comply with the expected specification, i.e. value =2 10 mEq /

tablet.

Example 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

g.s. for tablet

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

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

Acesulfame K 11,2

Flavour 16,4

Cooling agents 1,2

Silica 10




Barrier coated E.C.O P. Providing 20 ng oneprazole (quantity dependi ng on
coating factor) Antacids granulate 1347 ngy Mcrocrystalline cellul ose
g.s. for welBeo7sdependi ng on quantity of barrier coated EPCIOER2/01370
Crospovi done 160 0/ Croscarnellose 0/ 60 Aspartane 16,8 Acesul fame K 11,2
Fl avour 16,4 Cooling agents 1,2 Silicagl0 WD 03/007917 PCT/ SE02/ 01370 20
Magnesi um stearate 20 Total weight 2000 2000 The followi ng fornul ati on was
prepared E.C. O P. = enteric coated m crogranul es conprising omeprazol e
nmagnesi un Me\x,g%e?,%m Gat shgpe, the I8 mmround,gablets obtained are
sati sfact|or reqarél ng their | fast dispersible characteristics in the
mout h, Wi [tTotametighitt hout chewijng, resp20@d vely : |accept ab2@O0gr anul ar {mout h
feeling, tablet unit weight-and sizeacceptable flor disintegration—in

nouth. 10 Exanple 6 : The foll ow ng batches were prepared according to the

e ek BRI 50 50 () () ()

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

With a flat shape, the 18 mm round tablefs 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.O.P. (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 4.5
Magnesium stearate 2.5 7.5 15.0
Titanium oxide 40 4,0 . 4,0
Hypromellose 3,6 3,6 . 3,6
Talcum 0,89 0,89 0,89
Purified water (2) i - - -
Total barrier coated E.C.O.P. 123 154 - | 200
Antacids granules ‘
CaCOs3 770 770 770




Equi val ent to onmeprazole (1) (20) (20) (20) Eudragit E-PO 10 30 60

D butyl sebacate 1.5 4.5 9.0 Na laurylsulfate 0.75 2.25 4.5 Magnesi um

stearate WOI3MOB115.0 Titaniumoxide 4,0 4,0 4,0 Hypron®CirsEe2/@,36 3,6 3,6

Talcum 0,89 0,89 0,89 Purified water (2) - - - Total barrier coated "

E.C.OP. 123 154 200 Antacids granules £aCa3 770 770 770 WO 03/ 007917

PCT/ SE02/ 01370 21 My(OH)2 220 220293 220 Mannitol 293 64 293 Sorbitol 64

- 64 Purified water (2) - 1347 - Total antacids granul es 1347 1347

Tabl et i nd a Mcrocrystaltime cel 0S€e (B) 29 539 )

Ooscar,nfﬁ\}ll%?y%, 8 60 60 Aspartane 11%9% 16, 8|16, B%Q%%%ul fame K 12%04 11,5

11,5 Fl gMammitd] 2 16,4 16,4 Coolling ageédt 10 1,2 1,264Silical20 1@930

Magnesi um sé)?a ate 20 20 Total uwnit wej ght of [tablet 2000 2000 200%) (D)
5P 'ioi . waber

for a thg al content in Oreprazol f E.ClOP. of 20% (2 used

as a sol Veptifie®Watér Bt ed during ¢oating.and granul atijgf; procegses
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 16,4 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. of 20%

(2) : water 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.O.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: blarrier 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.



(3) : anount of mcrocrystalline cellul ose adapted in function of the real
E.COPin order to adjust the unit weight of
Enteric Coated Pell ets conpri si n@Carsepr/adol e

content of oneprazol e of
2000 g 5wE4p/0E9C O P.

magnesi um Process for preparing the above fornul ae: -

Coat ed Oneprazole Pellets (E.C. O P) preparation.
onepr azol e magnesi um were prepared according to WO 96/ 01623,
The peIIets were prepared in,

i ncor porated by reference.

exanple 24
oneprazole p

15 - step 3
1800 uni tsSfF?(ﬁt ~fableingy  dosed. _
N B Pontet PRl o0 ety

rotary m
sol uti on.

i, 2

eri

elfl%(é%n a(}(eg élgeze;hd Gt y7d

step 1 : Enteric
Pel l ets conprising
to hereby

accordance with
barrier coating of the enteric coated

coat ed oneprazol e pellets were coated in

a fluidi sdda:ts&i oAtHeeWetcmmsumgﬂmitﬁsedpfeddudﬁrymg dried in the fluidised bed.

granul ation of antacids Batch size. 2,450 kg equivalent to

Dry pre-mx of antacids + mannitol

a l\é’s talﬂd@a é%reQb

atlon a ter

wetting. Tobinsiiger.of the wet mass in a fluidised bed and drying. -

tabl etti

M Xi n

barrier co

: 0
and tabl et a&?EP%P‘é%f%tafynla OratpTY PRCRINGFEIEP

machi ne e RResbM ddined RYHERDB0 g SREFL

adapted to the 2000 ng unit wei ght
oper at i onRot@ioRrspéedrIfegm.n al um nium / alum niumcold fornmed blisters with
enbossi ng_?,f t he batch. BATCH 10% EPO 30% EPO 60% EPO
Aver age vve'

10

15

nunber .

HhesTSSHIO8016 my 1984 Ny

Resul ts

ed onme

Rot a%

pedriih duffep

- Packagi ng

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 54 N 54 N

Friability 0.7% 1% 0.8 %

Disintegration time 55s 50s 50s

(in mouth) |

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 mEqg/ tab 23 mEq/ tab 22 mEqg/ tab

Omeprazole assay 20.3 mg 19.9 mg 19.6 mg
(101.3% theory) (99.4% theory) (97.8% theory)

in a

ﬁé(lgts%ﬂ eOUS

step 4

?épercbé%&?l’? g’ﬂfg? g

LC shape and 18 mmdi aneter
ron speed 25 rpm




Aver age thickness 5.5 mfmm 5.6 mMm 5.6 mm Resistance to crushing Average 64 N
54 N54 N Friability 0.7% 1 %0.8 % Disintegration tine 55 s 50 s 50 s

(1 n nout yoAgicaraesi st ance 11% di ssol ved 17% di ssol ved 8%®dirseot/vism (after
5 mnin pH®6.8) Dissolutionin pH 6.8 81%in 30 mn 79%in 30 mn 90%in
30 mn (after acid resistance stage) Bamrier coating evaluation 3%in 10
mn 1%in 30 mn 4%in 30 mn (in pH 6.8) Acid-neutralizing capacity 22.0
neEq/ tab 23 nE / tab 22 nEq/ tab Oneprazole assay 20.3 ng 19.9 ng 19.6 ny
(101. 3% t heo oA ry: L1 8% 11 : :

PCT/ SE02/ 013 ékal é‘%g?%%%‘?é] g@ﬁ%‘)‘%@% ‘%g@rélgsgg%?%pﬁc%’gc‘?éap”rﬁ‘%t%%?‘?@}“r%gto B acity)
det er m nedJsk 2o hekitng. A rehdts OBPIRWithelidwgectéd bpdcefidatibs, ie0 Ry >WOthEq he
expected specification, i.e. value > 10 nEq / tablet. 5 Exanple 7:

Tabl et's cdARlél ni ng barrier coated E.C. O P equival ent to 10mg of omeprazol e
and antacid granul es equivalent to 495ng of antacids and hal ves of the
anounts of all other ingredients were prepared following steps 1 to 3 of

t he process dedxanipdel7i n exanple 6. - step 4 : tableting io Mxing of
barrier coated oneprazole pellets, antacid granules, and tablet excipients
ina cubic n xRN URIPEPABIFT o6 by O REBHIER O Mg emegiEplseadwi th 3
punches of,;8ReC rﬁhﬁeéﬂ@ﬁ\g?@g%) 495 PO HeATBE Sla REARE thd Andlts HORCoG Uni t

wei ght. Rotati on spee
: ingredients were prepared following steps 1 to 3 of the process described in example 6.

- step 4 : tableting
10  Mixing of barrier coated omeprazole 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.

15
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 0.1N 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+£0.5°C |
Sample 1 tablet or a quantity of in process material equivalent to 20

mg of omeprazole



15 ANALYTI CAL METHODS USED in the present exanples 1. Rel ease of
oneprazol e Several tests were perfornmed to follow rel ease of oneprazole
from f or nwbagiaresr ECOP, 20 protected ECOP and Fl asht ab( prI/SE0Z013ACi d
resistance after 5 mn dispersion in pH 6.8 Apparatus 2 (paddle) Rotation
100 4 rpm Medium 10 nL of pH 6.8 bufferysfor 5 mn and addition of 740 ni
of 25 0.1N hydrochloric acid pH 6.8 buffer: 75 nL of 0.1N hydrochloric
acid, 25 nL of tribasic sodium phosphate 0.2M adjustnment to pH 6.8 with
2N hydrochfaric acid; 5 min: s§ ' ansi ., i [ . 4 ter
nout h; 38iw %rrper ature 37 0. 5%*%91{8{2%%#0%? r&g{rd aéihiqt&glnslta?t@&gi‘iw rﬁiﬁgcess
mat eri al eAmdlysd ent to 20 ng Wfthe BPCanethed WE3cOiBED ot KséaP6oil (HBEASHIEHIS 70 24
Time 2 hours after hydrochloric acid addic},ion,sal,t (total: 2h 05 mn)

Anal ysis by the HPLC met hod dd8SPEBEPYBEiMaSHFad0n t he insol uble recovered
by medi um {4 | aliih thiaerePhRSOS WikORid BBl Ll RH 6.8 after acid

resi stance stage b Apparatus Z (paddle) Rotatton 100 4 rpm Medium 10 niL
of pH 6. 8 Apfardus (as above) fd&(pdddien addition of 740 nL of 0.1N
hydrochloric acid, opereation for 2 hours and addition of 250 niL of
tribasi c SOUHRA phosphate O. 2I\J10§G:4I'§?%er ature 37 0.5C Sanple | tablet or a

quantity QfredifinPr 0cess materi aly GAVEYA €8 bufrd 30abd8) Rr SHERIARRSE 740

mL of 0.1N hydrochloric acid, opereation for 2 hours and
-addition of 250 mL of tribasic sodium phosphate 0.2M

‘1o 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 (example 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.



Time 30 min after tribasic sodi um phosphate addition (total:2 h 35 mn) is
Anal ysis by the HPLC net hod described for Assay on an aliquot of the

medi um 1.\80 0BaoMiler - coati ng eval uation in pH 6.8 Appar at R€TAE(paGH €)
Rotation 100 4 rpm 20 Medium 500 nL of pH 6.8 buffer(as above)

Tenperature 37 0.5C Sanple 1 tablet or,g quantity of in process nateri al
equi valent to 20 ng of oneprazole Tinme 10, 30 and 60 mn 25 Analysis W
spectrophotonetric on-line detection at 300 nm 2.1 Acid-neutralizing
capacity ( 4, page 1863 < 301 >
for noncheﬁ;\&}aﬁﬁghﬁmgﬁ)(g}gﬁ %E%g%% Mgégpt%ﬁ%lhgggna? gﬁﬁllltg 30 2.2

Aci d- neut rEguialeng of apabley in( ®beakpt with priDef ecified edtea(pl 3d)ndbcdtin pH usi ng a

Karl Fischer titrator 3/007917 PCT/ SE02/ 01370 25 Determ nation of
acid consd Oét@{egrwﬁtert}/ﬂghﬁ :@8 %H‘S@lﬁ% nutes. Equival ent of one tablet in

a beaker m&ﬂlé{w@fﬁn@gf%ﬁéﬁw@&@hjpﬁ 3.0), placed in a thernostated
water bath at 37C, 15 mnutes. Addition of 30 mMl of acified water at 37C. 5
Ti t r at ison RafrationH@th HY]1 1dhcantlititrafir arrapgadasgep]-amt at O+ stat at 3. 0. 3.
Oreprazol e assay An HPLC net hod: conditions described below. Colum C 18 -
250 x 4.6 M- 5 p with a 3 mMm pre-colum 10 Col um tenperature 40C Mbil e
phase m xt3utghRfaReEisen) trile, 2 %W/v triethanol am ne solution (50 :

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 triethanélamine solution (50 :
‘ 50) adjusted to pH 8.50 &+ 0.05 with phosphoric acid
Flow rate 0.7 mL:min
Injection 20 pL
15 Detection 300 nm

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

20



50) adjusted to pH 8.50 0.05 with phosphoric acid Flowrate 0.7 nL:mn
Injection 20L 15 Detection 300 nm Extraction solvent m xture of

acet oni t rwbe3/0@79% v/ v tri et hanol am ne solution (50: 50) @emSENL/OBTG ON

| evel 0.01 ng/nL 20 WO 03/007917 PCT/ SE02/01370 26 CLAIMS 5 1.

Mul tiparticulate tablet, which disintegr#tes in the nmouth containing: i) a
proton punp inhibiting agent, in particular of the benzim dazole type, in
the form of enteric coating |ayered m crogranul es and which are overcoated
with at | east one barrier coating protecting the enteric coating from

di ssolution and/or disintegration duri ngI the transport of the

mcrogranules into the small intestin€LAIMSii) at |east one antacid in the
formof granules and; iii) a mxture of excipients conprising at |east one

di sintegrating agent, one diluent agent, and a lubricant. 2. Tabl et
according to any one of clainms 1, characterised in that the proton punp 15
inhibiting agent .is oneprazole or an alkaline salt thereof. 3. Tabl et

accor disng to ¥ullipariculat sableir which dipintagretean Eh‘?énfﬁ%tbﬁ@fﬁalﬁmﬁp i nhl bi ti ng
agent is the, dl Qg)ot&?gny 119I1b191¥r§ Qééﬁ qh%&ﬁfeugilrg? Heens g{l&aztona {}%%orr{lhe

Tabl et accor to one 0 al 'ns chara eri se
proton punp i rﬂflehtetrmmgata@p}myereﬁ ndcroggnekes Wndsalith af ovkicbated @mihmt domel e or
the S-isomer of ‘og;egrazol . Tabl et according to any one of clains 1 to

2 charact eri sed®PATIEECORYRg 159@9%% {hg epteric sRrERE Bpm;dissPlitiep BRd(op| e,
pant opr azol e, rcﬁgﬁ@gﬁ%ﬁh Bufth nlgﬁ%ﬁg%rfgﬁhg nﬂEro@&nﬁie@ﬁLtb e S%l%hltln%fstlgé any of

t hese conpounds or single er eof et according to any
one of tocl ai nei)Xt teasthnechtacakingbd e of granuéds ande prot on punp inhibiting

t I, f f t t | e
Conai sting. o) STEUPE ATy G SR R i G R R SHE e eor

optional 'y conmigs@dand 4 fb2Rant.

2. Tablet according to any one of claims 1, characterised in that the proton pump

15 inhibiting agent is 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.

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

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

5. Tablet accofding 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
30  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.



30 al kaline reacting conpound, the core is covered by a separating | ayer
and an enteric coating |layer, and the enteric coated m crogranul es being
over coat edowBwh7othe barrier |ayer. WO 03/007917 PCT/ SEQ2/ @CIRE02/@B70 .
Tabl et according to any one of claims 1 to 6, characterised in that the
particle size of the enteric coated m grogranules is in the range between
100 and 800 m crons, preferably between 200 and 500 mcrons. 5 8. Tabl et
according to any one of clainms 1 to 7 characterised in that the barrier

coating i AN - f : '
clai ms, dharibFLARELL fo GREMQUTRIGRENTLS pldadhied SPURLOBRAA AL b
met hacryl ithe eprid yomsd midrbgrampled s i@l tke singe bedweth ¢ 0€ apd8G0miisons) pwdtisrablyat -

| east 90% are 10 | ess than 315 m 10. Tabl et according to any one of clains
8 to 9, chairene0028¢ 5P MigRpst he barrier layer is prepared froma
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10. Tablet according to any one of claims 8 to 9, characterised in that the barrier layer is

prepared from a methacrylic copolymer in a water based dispersion.

15 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.

20 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
25  constituents: t
o Eudragit® E PO (methacrylic copolymer),
e Dibutyl sebacate,
e Sodium lauryl sulphate,
e Magnesium stearate,
30 e Titanium dioxide

o Purified water.



14. Tabl et according to any one of clains 1 to 13 characterised in that the
antacid is based on CaCO3 and/or Mg(OH)2 and/or Al (OH)3. 15. Tabl et
accor di ngwom3ampione of claiml to 14 characterised in th&aCTiSEe2/@3t@ci d
granules 5 conprise a disintegrating agent and/or a perneabilising agent.
16. Tabl et according to any one of claimgl to 15 characterised in that at

| east 50% preferably at | east 70% of the antiacid granul es have a
particle size rangi ng between 150 and 710m and | ess than 20% of the
granul es v i i e . VAR i o]
any one o?l q"éfraai%}ﬁ%&{()cr)&&g t‘ih r%lﬁ:et éffﬁlég]gqitgﬁqs %%r]‘l?ﬁ%ézeéll lﬁglgért\?ﬁ S %Q%?& %01133%4 of
| ess t han ch3Ca@0bard/@tMpEOH), aadoe WI@H)si ¢ derivative. 18. Tabl et according
to claim17 characterised in that the polyol of |less than 13 carbon 15
atonms is mannitol, xylitol, sorbitol and/or maltitol. 19. Tabl et according

to claim }5 chafagt égﬁgg%hﬂz%&g%f &#@bfﬁl 144 ErEd {nVilht (1€ adiSicid Tgranule_s

m crocrystalline ce et according to any one of claim1l
to 19 charceatpeise s ditintegratiag aghng amd/exgyr pdrmegbiigieptigents chosen from the group
consi sting of crosslinked sodi um carboxynet hyl cel | ul ose, . crospovi done
and their mxtures. 21. Tablet according to any one of claims 1 to 20,

char act er i1gedrabfet bidkdihk (&Y Mt clAm MRIMEHatiRtetEAAthe: aSeads 404pr | CanNt .
22. Tabl et according to any ‘'one of claim1 to 21 characterised in that it

further cqupleiablysat lease7Qf ofthecangiacidgraniesdiave e paftickinsizewanging bptvesend 50
swelling a a rmeabi | i si ng .agent sweeteners,. flavourings, coolin
agent s-gaﬁggggp%’ﬂ‘r‘a@a less .1@38?&6%5%8?%1&%8 aPSRI:gLVI%)enISSSo a%:la 1to 22g

characfyerised in that it conprises from1l0 to 80 ng of onmeprazole or an
al kaline salt thereof, and 200-1500 ng of antacid agents. W) 03/007917
PCT/ SE02/ 073 ablep gccpading st ongcefsiaiimnitot 1§ ehajactpaisedin thptdhediluent is 3,

characteri i i ri 0 ol e esiumin an anount
correspond)l%?g)lf)gle%%ﬁ%ﬁI%ﬁ%%r%gfgq%g,Oraan{@glfoggca%eglr\{ S 'in an anount of 450 ng,
preferably 350 ng CaCO3 and 100 ng Mg(OH)2 5

18. Tablet according to claim 17 characterised in that the polyol of 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 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

25  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, 2 permeabilising agent,
sweeteners, flavourings, cooling agents and colours.

30
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.



25. Tablet according to any one of clainms 1 to 23, characterised in that it
conpri ses oneprazole magnesiumin an anount corresponding to 20 ny

onepr azol wp cab@ei d agents in an anmount of 990 ng, preferadlSEoZTIB7y CaCO3
and 220 ng My(OH)2. 10 26. Tablet according to any one of clains 1 to 23,
characterised in that it conprises onmeggazole magnesiumin an anount
corresponding to 10 ng oneprazole, antacid agents in an anmount of 495 ny,
preferably 385 ng CaCO3 and 110 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 |ess
than 15 N, preferably between 20 to 70 N. 28. Tablet according to any one

of cl ai s 2k, bR accofdihged iy GRMbfichitbato D8, dharatedded pathal ibt@mpréses
disintegrates in contact with the saliva in the nouth without chewing in
| ess t han OSEEPrazelegRaRNesIo Mon APt SYErsePIling o) Be omeprz@len antegid @getitm 28,

char act et el flub{\3tash 133 h8) S0 AR, SAIIAG i OBiok), Bar 1 er coat e

oneprazole mcro ra C CO ng-layére razol e magnesi um
m crogranules 25 Eudragit(r) E PO (nethacrylic copolyner) Dibutyl
sebacate Sodium |l auryl sul phate Magnesi_um st ear at e, tgur,i fied water 30
and opti orfal IlpblerpgcRriingiARmasL  WBIHS A 8078 chapseierissshiz hadyepmagises

Hypronel | Q3@ prah8leGHRBdebilint YAl AGHhuAF 25Kt sBondinS R EPmE onddpkd2he2 antadYB BB

in an amount of 990 mg, preferably 770 mg CaCOs3 and 220 mg Mg(OH),,

10 26. Tablet according to any one of claims 1 to 23, characterised in that it comprises
omeprazole magnesium in an amount corresponding to 10 mg omeprazole, antacid agents

in an amount of 495 mg, preferably 385 mg CaCOs3 and 110 mg Mg(OH).

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 confact with the saliva in the mouth without chewing in less than 60 |
seconds.
20
29. Orodispersible tablet according to claim 28, characterised in that it has the following

composition:

1) Barrier coated omeprazole microgranules

e Enteric coating layered omeprazole magnesium microgranules

25 Eudragit® E PO (methacrylic copolymer)

Dibutyl sebacate
e Sodium lauryl sulphate
e Magnesium stearate

Purified water

30 and optionally

e Titanium dioxide



Sorbitol Purified water and optionally 10 Crospovi done Silicaiii)

Exci pients for fornulation of the tablet M crocrystalline cellul ose

Cr ospovi dwoe3/00817 Aspart ane Fl avouri ngs Silica MagnesiPamsEprensai e and
optionally 20 Cooling agents. 30. Oodispersible nultiparticulate tabl et
according to any of clains 28 to 29 chagmcterised in that it disintegrates
in less than 40 seconds. 25 31. Tablet according to any one of clains 1 to
27, characterized in that it is chewable. 32. Chewable tablet according to
claim 31 charactergggdnidiotdat it has the follow ng conposition: i)
Barrier coated oneprazole mcro rag nules 30 Enteric coating |ayered

onepr azol e nagnesi Tadcwmcr ogr anul es Eudragit(r) E PO (nethacrylic

copol yner) WQ.03/007917 PCT/ SE02/01370 31 D butyl sebacate Sodium

| auryl sul pha‘t‘)e An stearate Purified water 5 and optionally

Ti t ani um di oxi de, CE&’(I% onel | ose

5 * Mg(OH),
e Mannitol
e Sorbitol
o Purified water
and optionally
10 ¢ Crospovidone
e Silica

i11) Excipients for formulation of the tablet

e Microcrystalline cellulose
e Crospovidone
15 e Aspartame
e Flavourings
e Silica
e Magnesium stearate
and optionally

20 e Cooling agents.

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

characterised in that it disintegrates in less than 40 seconds.
25 31. Tablet according to any one of claims 1 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

30 e Enteric coating layered omeprazole magnesium microgranules

e FEudragit® E PO (methacrylic copolymer)



Talcumii) Antacid granules 10 CaCO3 M(OH)2 Manni t ol Sor bi t ol
Purified water 15 and optionally Crospovi done Silicaiii) Excipients
for for mavatsooroef the tabl et M crocrystal line cell ul os@C2(3E02/01370
Croscarnel | ose Aspartame Fl avouri ngs Silica Mgnesium stearate 25
and optionally Cooling agents 33. Procesgd for the manufacture of a tabl et
according to any one of clainms 1 to 32, characterised in that the proton
punp inhibitor is prepared. in the formof enteric coated 30 m crogranul es
that are spray coatBBut édbagatbarrier layer and mxed with the granules of
the antacid and a m xture of the disintegrating agent, the diluent agent
and a lubricant. 'V@Od@@@ﬁMEuEWSEOZIOBN 32 34. Process according to
claim 33 characterised i.n that a lubricant is sprayed over: the surface of
the tablet. 5 35° PlFOSYUMFCHMEi ng to claim 33 to 34 characterised in that
the antacid is oRtai, 1q ad 9}33 &Jry granulation of CaCO3 and/or My(OH)2 or

A (OH)3 with mannito (fl owed by wet granulation using a solution of
xyl it ol sand/ oand optratily. 36 Use of a tablet according to one of clainms 1
to 32 for the manufacture of a nedi cament

e Titanjum dioxide
¢ Hypromellose
e Talcum
ii) Antacid granules
10 e CaCOs;

e Mg(OH),

e Mannitol

e Sorbitol

e Purified water
15 and optionally

e Crospovidone

e Silica

iii) Excipients for formulation of the tablet

* Microcrystalline cellulose
20 ¢ Croscarmellose

. Aspaﬁame

e Flavourings

e Silica

e Magnesium stearate
25 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
30  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 lubricant.



10 for the treatnent of gastrointestinal disorders. 37. A nethod of
treatnment of gastrointestinal disorders, which conprises adm nistration of
a tabl et woodebioned in any of clains 1 to 32 to a pati ent peafsSEez/orgo f r om
gastrointestinal disorders. 15 '

32

34. Process according to claim 33 characterised in that a lubricant is sprayed over the

surface of the tablet.

5 35. Process according to claim 33 to 34 characterised in that the antacid is obtained by dry
granulation of CaCO3 and/or Mg(OH), or Al(OH); with mannitol, followed 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

10  for the treatment of gastrointestinal disorders.

37. A method of treatment of gastrointestinal disorders, which comprises administration of
a tablet as defined in any of claims 1 to 32 to a patient suffering from gastrointestinal
disorders.

15



