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Mul tiple unit effervescent dosage forns conprising
pr ot onpunp i nhi KidBkss30 Field of the invention. 5 Hra/gEreaesst

invention is related to new pharmaceutical preparations in the formof a
tableted multiple unit effervescent dosageslf orm conprising an active

substance in'the form of an acid susceptible proton punp inhibitor,
i.e. acid labile H[err]K[err] ATPase inhibitors. The novel tableted
dosage formis intendeg, 0 Eur h the r.esent invention
refe?s to a method foryg ngEW%%ﬁgfgnm 1i-’sf%g%?prepara Ons and, to the use
of such 10 preparatlons In ne | CI ne. Background of the invention
15 Acid labile H K ATPase inhibitors also named as proton punp inhibitors
are for instanckeldofthe inveaissounds known under the generic nanes oneprazol e,
| ansopr azol e, pantoprazol e, pari prazol e, |em noprazole and others.

5 The present invention is related to new pharmaceutical preparations in the form of a

tableted multiple unit effervescent dosage form comprising an active substance in the form
of an acid susceptible proton pumnp inhibitor, i.e. acid labile H'K™ ATPase inhibitors. The

novel tableted dosage form is intended for oral use. Furthermore, the present invention
refers to a method for the manufacture of such preparations and, to the use of such

10 preparations in medicine.

Backgroun inventt

15 Acid labile H'K™ ATPase inhibitors also named as proton pump inhibitors are for instance

compounds known under the generic names omeprazole, lansoprazole, pantoprazole,

pariprazole, leminoprazole and others.

These active substances are useful for inhibiting gastric acid secretion in mammals and

20 especially in man. In a more general sense, they may be used for prevention and treatment
of gastric-acid related diseases in mammuals and especially in man, including e.g. reflux
oesophagitis, gastritis, duodenitis, gastric ulcer and ducdenal ulcer. Furthermore, they may
be used for treatment of other gastrointestinal disorders where gastric acid inhibitory effect
is desirable e.g. in patients on NSAID therapy, in patients with Non Ulcer Dyspepsia, in

25 patients with symptomatic gastro oesophageal reflux disease, and in patients with
gastrinomas. They may also be used in patients in intensive care situations, in patients with
acute upper gastrointestinal bleeding, pre-and postoperatively 1o prevent aspiration of
gastric acid and to prevent and treat stress ulceration. Further, they may be useful in the
treatment of psoriasis as well as in the treatment of Helicobacter infections and diseases

3  related to these.
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preparations of oneprazole as well as other proton punp inhibitors

described in the prior art, see for exanple US-A 4,786,505 (AB H err]ssle).
There has been a demand for a formulation with a rapid dissolution and a quick onset of

10 action, furthermore a formulation which is pleasant to take for the patient and also which is
suitable for patients with swallowing difficulties (dysphagia). There are a number of dosage
forms that hold a good deal of promise in administering proton pump inhibitors. However, it
has been difficult to find a vehicle which can satisfy all of many and some times conflicting
needs and desires for such a dosage form.

15
One possible vehicle for adminstration of these active agents is effervescent tablets.
Effervescence provides generally some measure of taste-masking. Prior to being taken by
the patient, an effervescent composition is dissolved and/or dispersed in for example an
aqueous medium, such as drinking water. Dissolution and/or dispersion takes place rapidly,

20  with effervescence to give an agreeable presentation of the drug, particularly for patients
who do not like tablets or find difficulty in swallowing tablets.

Effervescent compositions usually contain, in addition to the active ingredient, a source of
carbon dioxide (such as an alkaline carbonate or bicarbonate) and an acid (such as for

25 instance citric acid), The use of an acid in effervescent compositions in which the active
ingredient is an acid labile substance such as an acid susceptible proton pump inhibitor
presents a problem due to the instability of the proton pump inhibitor in the presence of
acid.
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acidic particles in the acid-base couple with a coating of a base to separate the

10 pharmaceutically active substance, i.e. the acid-sensitive agent, from the acid of the
effervescence, see for instance WO 94 21,239. ‘The proposed solution results in that the
active drug comes into contact with the resulting buffer when dissolving the tablet. Thus,
the active drug must be stable in that buffer at the given pH. Furthermore, if the active drug
has a bad taste, there will be problems to mask it. (For instance, omeprazole is such a

15 compound that has a strongly bitter taste).

Another way to make effervescent tablets containing acid-labile drugs, such as
erythromycine, has been proposed as described in US 4,289,751, The active substance is
incorporated in the effervescent tablet, in intimate contact with the cffervescing acid-base
20  couple. The effervescent tablet is then coated with an enteric coating polymer, The aim of
the preparation is that the tablet will be protected from the strongly acidic environment in
the stomach by the enteric coating layer during the passage thereof. In the small intestines,
the enteric coating layer is dissolved and the effervescent effect takes place in the intestines.
One drawback with such a dosage form is that patients can experience problems due to the
25 carbon dioxide liberated inside the gastrointestinal channel. Another drawback is varying
residence time in the stomach before the tablet can arrive to an environment where the

active substance can be dissolved, absorbed and can excert its effect.

Korean pat. appl. No. 93-17902 proposes another composition comprising an enteric
30  coated tablet with an effervescent mixture layer inside the enteric coating. Also Korean pat.
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effervescent mxture layer inside the enteric coating. Al so Korean pat
layered units suitable for an effervescent formulation.

Preparation of 2 multiple unit tableted dosage form arises specific problems when enteric
coating layered pellets containing acid susceptible proton pump inhibitors as active

20  substances are compressed into tablets. If the enteric coating layer does not withstand the
compression of the pellets into a tablet the susceptible active substance will be destroyed
both by the acidic solution/dispersion fonmed upon effervescence or by penctrating acidic
gastric juice upon administration, i.c. the acid resistance of the enteric coating layer of the
pellets will not be sufficient in the tablet after compression.

S of the inventi

The Applicant has now surprisingly found that effervescent tablets according to the present
invention comprising enteric coated units of an acidic susceptible proton pump inhibitor can
30 be manufactured by compressing said units into tablets without significantly affecting the
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channel, i.e. in the small 15 intestines (duodenum). The present invention
now sur pri si reglujion/dispdrsionsotsained bythesfiervesoonaei iff quch requiremanis nes@re fulfilled.sui t abl e
for an effervescent fornulation. Preparation of a multiple unit
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10 of its single enantiomers or an alkaline salt thereof, in which the active substance is in the
form of enteric coating layered units compressed together with effervescent tablet excipients
into such an effervescent tablet. The enteric coating layer(s) covering the individual units of
active substance has propertics such that the compression of the units into a tablet does not
significantly affect the acid resistance of the enteric coated units. The active substance is

15 prevented from degradation and dissolution in acidic media and the dosage form has a good
stability during long-term storage. The enteric coating covering the individual units
disintegrates/dissolves rapidly in near neutral or alkaline media.

The tableted multiple unit effervescent dosage form is especiaily suitable for patients with
20  swallowing disorders and in pediatrics.

Demsiled description of the invent

The novel tableted multiple unit effervescent dosage form comprising an active substance in
25 the form of an acid susceptible praton pump inhibitor, or an alkaline salt thereof or one of
its single enantiomers, or an alkaline salt thereof is characterized in the following way.

An effervescent tablet is compressed from a mixture of enteric coated layered pellets
comprising the active substance and effervescent tablet constituents, and optionally other
30 tablet excipients. Dissolution of the tablet in water gives such a pH value that the enteric
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The mixture is compressed into a tableted multiple unit effervescent dosage form. With the
10 expression "units” is meant small beads, particles, granules or pellets, in the following
referred to as pellets. All of or parts of the effervescent constituents may be granulated
before compression or directly compressed together with the enteric coating layered units.

The compaction process (compression) for formulating the tableted multiple unit

13 effervescent dosage form must not significantly affect the acid resistance of the enteric
coating layered pellets. In other words the mechanical properties, such as the flexibility and
hardness as well as the thickness, of the enteric coating layer(s) must secure that the
requirements on enteric coated articles in the United States Pharmacopeia USP are
accomplished and the acid resistance does not decrease more than 10% during the

20  compression of pellets into tablets. -

‘The acid resistance is defined as the amount of active substance in tablets or pellets after
being exposed to simulated gastric fluid, USP, or to 0.1 M HCl(aq) relative to that of
unexposed tablets or pellets, respectively, The test is accomplished in the following way.

25 Tablets or pellets are exposed to simulated gastric fluid at a temperawre of 37°C. The
tablets disintegrate and release the enteric coated pellets to the medium. After two hours the
enteric coated pellets are removed and analyzed for active substance content using High
Performance Liquid Cromatography (HPLC).
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wherein

N in the benzimidazole moiety means that one of the carbon atoms substituted by Rg-Rg

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



coating layer of the pellets will not dissolve, i.e. a pH value normally
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di sintegrants 5 and wetting agents, and other tablet excipients.
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Ryg is hydrogen or forms an alkylene chain together with Rz and

15 Ry and Ry are the same or different and selected from hydrogen, halogen or alkyl and
alkyl groups, alkoxy groups and moities thereof may be branched and straight Cy-Cg-chains
or comprise cyclic alkyl groups, for example cycloalkylalkyl.

Examples of proton pump inhibitors according to formula I are

20
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8 Rlerr], Rerr] and R err] are the sane or different and sel ected
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The proton pump inhibitors used in the dosage forms of the invention may be used in
neutral form or in the form of an alkaline sal, such as for instance the Mg2*,Ca%* Na*, K*

or Li*salts, preferably the Mg2+ salts. Further where applicable, the compounds listed

10 above may be used in racemic form or in the form of a substantially pure enantiomer

thereof, or alkaline salts of the single enantiomers.

Suitable proton pump inhibitors are for example disclosed in EP-A1-0005129,
EP-A1-174 726, EP-A1-166 287, GB 2 163 747 and WO090/06925, W091/19711,

13 WO091/19712, and further especially suitable compounds are described in W095/01977 and
W094/27988.
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al kyl groups,

al koxy groups and noities thereof may be branched and

straight CJerr]-Cerr]-chains or conprise cyclic al kyl groups, for
exanpl e cycl oal kyl al kyl . Exanpl es of proton punp inhibitors
according to formula I are 20 [err]
H WD 97/ 250G 087/25030 9 [err] ~~Z 11N4 PCT/SE96/01738
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The effervescent tablet constituents used in the tableted dosage form according to the
present invention must not interfere in a disadvantagely manner with the active substance in
the prepared tablet. Thus, the buffering components in the effervescent system should,
dissolved in water, result in a solution with a pH value that is below the pKa of the enteric
coating polymer used on the individually enteric coating layered units comprising the acid
susceptible proton pump inhibitor. In most cases the pH value of the obtained
solution/dispersion formed upon effervescence should be below 5.5, but depends on the
specific enteric coating polymer used. The pH is important to ensure that the enteric coating
layer of the units remain intact during the administration to protect the acid susceptible
proton pump inhibitor during passage of the stomach, and later disintegrate/dissolve in the
smali intestine where dissolution of the active substance is desired.

The buffering components of the effervescent constituents can generally be divided in two
categories; a carbon dioxide source and an acidic component. The latter reacts with the
carbon dioxide source resulting in the development of carbon dioxide gas. The effervescent
constituents may also include other tableting excipients such as for instance binding agents,
diluents, lubricants, disintegrating agents, surfactants, taste improving agents, colorants or
the like.

As carbon dioxide source can be used for instance alkali metal carbonates or bicarbonates,
alkaline earth metal carbonates or bicarbonates, or other inorganic salts containing
carbonate or bicarbonate ions.

Acidic components suitable to incorporate in an effervescent tablet are preferably solid
acidic compounds and include for instance monosodium dihydrogen phosphate, or tartaric
acid, citric acid and other weak organic acids.

Further components used in the preparation according to'the present invention are described
more in detail below.
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The core material for the individually enteric coated pellets can be constituted according to
different principles. Inert seeds layered with active substance, optionally mixed with alkaline

reacting compounds, can be used as the core material for the further processing.

The seeds which are to be layered with the acid susceptible proton pump inhibitor can be
water insoluble seeds comprising different oxides, celluloses, organic polymers and other
materials, alone or in mixtures or water-soluble seeds comprising different inorganic salts,
sugars, non-pareils and other materials, alone or in mixtures. Further, the seeds may
comprise the proton pump inhibitor in the form of crystals, agglomerates, compacts etc. The
size of the seeds is not essential for the present invention but may vary between
approximately 0.1 and 2 mm. The seeds layered with the proton pump inhibitor are
produced either by powder or solution/suspension layering using for instance granulation or
spray coating layering equipment.

Before the seeds are layered the active substance may be mixed with further components.
Such components can be binders, surfactants, fillers, disintegrating agents, alkaline reacting
additives or other pharmaceutically acceptable ingredients, alone or in mixtures. The binders
are for example polymers such as hydroxypropyl methylcellulose, hydroxypropyl cellulose
and carboxymethylcellulose sodium, polyviny! pyrrolidone, sugars, starches or other
pharmaceutically acceptable substances with cohesive properties. Suitable surfactants are
found in the groups of pharmaceutically acceptable non-ionic or ionic surfactants such as for
instance sodium laury} sulfate.

Alternatively, the core material can be prepared as substantially homogeneous cores
containing omeprazole or one of its single enantiomers or an alkaline salt of omeprazole or
one of its single enantiomers mixed with suitable constituents, optionally mixed with
alkaline reacting compounds. Said core materials may be produced by

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



The proton punp inhibitors used in the dosage forns of the invention may be

used in neutral formor in the formof an alkaline salt, such as for

i nstance the Mg[err],Calerr],Na[err], Klerr] or Li[err] salts,
preferably the err] salts. Further where applicable, the corg)ounds
listed 10 ab&@97 be used in racemic formor in the fornfeiSER601738
substantially pure enanti oner thereof, or alkaline salts of the single
enanti oners. - Sui t abl e proton punp inhiqitors are for exanple

di scl osed in EP-A1-0005 129, EP- A1-174 726, EP-Al-166 287, GB 2 163 747

and W90/ 06925, WXO1/19711,
The size of the formulated homogeneous core material is approximately between 0.1 and 4

mm and preferably between 0.1 and 2 mm. The manufactured homogeneous core materials
can be further layered with additional ingredients comprising active substance and/or used

for further processing.

The active substance is mixed with pharmaceutical constituents to obtain preferred
handling and processing properties and a suitable concentration of active substance in the
final mixture. Pharmaceutical constituents such as fillers, binders, lubricants, disintegrating
agents, surfactants and other pharmaceutically acceptable additives, can be used.

10
The active substance may also be mixed with an alkaline reacting pharmaceutically
acceptable substance (or substances). Such substances can be chosen among, but are not
restricted to, substances such as the sodium, potassium, calcium, magnesium and aluminium
salts of phosphoric acid, carbonic acid, citric acid or other suitable weak inorganic or

15 organic acids; aluminium hydroxide/sodium bicarbonate coprecipitate; substances normally

~ used in antacid preparations such as aluminium, calcium and magnesium hydroxides;

magnesium oxide or composite substances, such as A1704.6Mg0.C0,.12H,0,

(MggA12(OH)16CO3.4H20), MgO.A 1503, 28i0.nH;0 or similar compounds; arganic

pH-buffering substances such as trihydroxymethylaminomethane, basic amino acids and
20 their salts or other similar, pharmaceuticalty acceptable pH-buffering substances,

Alternatively, the aforementioned core material can be prepared by using spray drying or
spray congealing technique.

25 The active substance is in the form of an acid labile H'K* ATPase inhibitor according to

formula 1 or an alkaline salt thereof or one of its single enantiomers. These compounds have
an asymmetric centre in the sulfur atom, i.e. exists as two optical isomers (enantiomers).
Both the pure enantiomers, racemic mixtures (50% of each enantiomer) and unequal
mixtures of the two enantiomers are suitable for the pharmaceutical formulation according

30  tothe present invention.



15 W1/19712, and further especially suitable conpounds are described in
W95/ 01977 and W94/ 27988.

12 The effervescent tablet constituents used in the tableted dosage
formaccording to the present invention nust not interfeperiidedits
di sadvant agel y WA th the active substance in t he prepared

tabl et. Thus, the buffering conponents in the effervescent system should, 5
dissolved in water, result in a solution witlA a pH value that is bel ow the
pKa-of the enteric coating polymer used on the individually enteric
coating |layered units conprising the acid suscepti bl e proton punp

i nhibitor. In nost cases the pH value of the obtained
sol uti on/ di spersgQn. e ) s he :

depends on the =8, WDJ]SCMW

| mportant to ensishiittrhat the enteric coating 1 | ayer of the units remain
I ntact during the admnistration to protect the acid susceptible

proton punp inhibitor during passage of the stomach, and | ater

di sintegrate/dis | : u-@q%t | ShiERd drEm¥Bed | ' f the
active substaﬂceﬁla?é%g@ﬁp%%.ﬁem cod e}‘a(sibuffe%i ng corrpg‘ntg‘?@gﬂlc??h?ﬁg‘la

ef f ervescent conpdiletsiseidipsilatsmayeptionally be cheeredi with@aelo more separeing laysregori es; a

car bon di oxi de source and _an acidi c. component. .. I . ts with the
carbon di oxi de sEUTREETER M%C?WBEEBV%&%@@'@%% i de gas.
The ef f er vescent compounddOTl/thkdeQEpaFatitg YaysH(§)Qeparaed(s) de colelimiteriabibf thelt@iter

exci pi ents such as for instance binding agents., diluents, |lubricants,
di si ntegrating algyer{sibeing anteric coating layeris); Thejseparasins layeré)pratestingahs corenateriah

the Iike. 10 of a proton pump inhibitor should be water soluble or rapidly disintegrating in water.

The separating layer(s) can be applied on to the core material by coating or layering’
procedures in suitable equipments such as coating pan, coating granulator or in a fluidized
bed apparatus using water and/or organic solvents for the coating process. As an alternative

15 the separating layer(s) can be applied to the core material by using coating technique. The
materials for separating layers are chosen among the pharmaceutically acceptable
compounds such as, for instance, sugar, polyethylene glycol, polyvinylpyrrolidone, polyvinyl
alcchol, polyviny! acetate, hydroxypropyl cellulose, methylcellulose, ethylcellulose,
hydroxypropyl methyl cellulose, carboxymethylcellulose sodium and others, used alone orin

20  mixtures. Additives such as plasticizers, colorants, pigments, fillers, anti-tacking and anti-
static agents, such as for instance magnesium stearate, titanium dioxide, talc and other
additives may also be included into the separating layer(s).

‘When the optional separating layer(s) is applied to the core material it may constitute a

25 variable thickness. The maximum thickness of the optional separating layer(s) is normally
only limited by processing conditions. The separating layer(s) may serve as a diffusion

* barrier and may act as a pH-buffering zone, The pH-buffering properties of the separating

layer(s) can be further strengthened by introducing into the layer(s) substances chosen from
a group of compounds usually used in antacid formulations such as, for instance,

3  magnesium oxide, hydroxide or carbonate, aluminium or calcium hydroxide, carbonate or
silicate; composite aluminium/magnesium compounds such as, for instance



20 As car bon di oxi de source can be used for instance al kali netal

car bonat es or bicarbonates, al kaline earth netal carbonates or

bi carbonat es, or other inorganic salts containing carbonat e or

bi car bonat e i ons. 25 Aci di c conponents suitable to incorporate in an

ef fervescent tWOI9®2503¢ e preferably solid aci di ¢ conpoulGISEMPITHc| ude
for instance nonosodi um di hydr ogen phosphate, or tartaric acid, citric
acid and ot her weak organic acids. ffgrt her conponents used in the

preparation according to the present ‘invention are described 30 nore in
detai|l bel ow.

13 o vor, 1 AEIGI oS 21 e BIORRACO SRR B DAY, o
e o o, B HOESBRRPLA st copor b 5 i Byl e 1o
reacting conpouphismaceativalhracoeptableept-bifferiopcompoatdsisuchlas,faminsanee thei sddinas,
processing. potassium, calcium, magnesium and aluminium salts of phosphoric, carbonic, citric or other
5 ’ suitable, weak, inorganic or organic acids; or suitable organic bases, including basic amino
acids and salts thereof. Talc or other compounds may be added to increase the thickness of
the layer(s) and thereby strenghten the diffusion barrier. The optionally applied separating
layer(s) is not essential for the invention. However the separating layer(s) may improve

physical and chemical properties of the novel multiple unit tableted dosage form.

10
Alternatively, the separating layer may be formed in situ by a reaction between an enteric
coating polymer layer applied on the core material and an alkaline reacting compound in the
core material, Thus, the separating layer formed comprises a water soluble salt formed
between the enteric coating layer polymer(s) and an alkaline reacting compound which is in

15 the position to form a salt.

One or more enteric coating layers are applied onto the core material or onto the core
material covered with separating layer(s) by using a suitable coating technique. The enteric
coating layer material may be dispersed or dissolved in either water or in suitable organic
20 solvents. As enteric coating layer polymers one or more, separately or in combination, of
the following can be used; e.g. solutions or dispersions of methacrylic acid copolymers,
cellulose acetate phthalate, hydroxypropyl methylcellulose phthalate, hydroxypropyl
methylcellulose acetate succinate, polyvinyl acetate phthalate, celluiose acetate trimellitate,
carboxymethylethylcellulose, shellac or other suitable enteric coating layer polymer(s).

The enteric coating layers contain pharmaceutically acceptable plasticizers to obtain the
desired mechanical properties, such as flexibility and hardness of the enteric coating layers.
Such plasticizers are for instance, but not restricted to, cetanol, triacetin, citric acid esters,
phthalic acid esters, dibutyl sebacate, polyethylene glycol, polysorbates or other plasticizers.
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To protect an acid susceptible proton pump inhibitor and to obtain an acceptable acid

15 resistance of the multiple unit tableted dosage form, according to the invention the enteric
coating layer(s) constitutes a thickness of approximately at least 10 um, preferably more
than 20 pm. The maximum thickness of the applied enteric coating layer(s) is normally

limited by processing conditions, and the desired dissolution profile.

20 Qver-coating layer

Pellets covered with enteric coating layer(s) may further be covered with one or more over-
coating layer(s). This over-coating layer(s) should be water soluble or rapidly disintegrating
in water. The over-coating layer(s) can be applied to the core material by coating or

25 layering procedures in suitable equipments such as coating pan, coating granulator or in a
fluidized bed apparatus using water and/or organic solvents for the coating process. The
materials for over-coating layers are chosen among the pharmaceutically acceptable
compounds such as, for instance sugar, polyethylene glycol, polyvinylpyrrolidone, polyvinyl
alcohol, polyvinyl acetate, hydroxypropyl! cellulose, methylcellulose, ethylcellulose,

30  hydroxypropyl methyl cellulose, carboxymethylcellulose sodium and others, used alone or in



14 The size of the fornul ated honogeneous core material is

approxi mately between 0.1 and 4 mm and preferably between 0.1 and 2
nm The manuf act ured honogeneous core materials can be further

| ayered with additional ingredients conprising active substance and/or used
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prepared by usi or spray congeal i ng techni que. 25
The active substance is in the formof an acid labile Herr]Klerr] ATPase
i nhi bitor accor,ijlil n? to . .

e effervescent constituents can be dry mixed, wet granulated, compacted, melt granulated

or prepared according to any known granulation technique. When wet granulated the acidic
component may be granulated separately or in combination with the carbon dioxide source.

15 If granulated in combination, it is advantageous to use a granulation liquid that contains as
little water as possible, e.g. ethanol 99 %.

Effervescent tabjets

20  The enteric coating layered pellets comprising an acid susceptible proton pump inhibitor are
mixed with effervescent constituents and optionally with tablet excipients such as fillers,
binders, disintegrants, lnbricants and other pharmaceutical acceptable additives and
compressed into a multiple unit tableted dosage form according to the present invention.
The proton pump inhibitor as well as the effervescent constituents are defined above.

By choosing small enteric coated pellets in the formulation according to the present
invention, the fraction of pellets in each tablet can be held high and the pellets evenly
distributed within the tablet and easily dispersible upon effervescence.

30  Thus, the formulation according to the invention consists of core material containing an
active substance, optionally mixed with alkaline reacting compound(s), and tablet



formula 1 or an alkaline salt thereof or one of its single enantioners.
These conpounds have an asymetric centre in the sulfur atom i.e.
exists as two optical isoners (enantioners). Both the pure
enantioners, racem c mxtures (50% of each enantioner) and Upef¥RYs01738

m xtures of th&P¥WE™antioners are suitable for the phar maceut 1 cal

formul ati on according 30 to the present invention.

Enteric coating layer(s) -for enteric coati A 1ayering of the core materi al
of a proton punp i nhi bitor. 5 Bef ore applying enteric coating

| ayer(s) onto the core material in the formof individual pel lets,

sai d pellets nayexowtcnmriﬁiclaﬁdlm Qf@welkddw\macwmmm mn@bsegmsamhgsmwer S

conpri sing pharnaceut i caI i

alkaline ~ o coMRR gt he SRb SR eSO TR B B D,
core material fropividle ceamm oncorhaﬁé%éﬁaﬁénnbﬁya@)eﬂﬁ@mmmmﬂi'bmhéS)
The separating Iaéer(sg)e%rlot ecting the core materi al of a B‘&gton punp

i nhi bitor shoul ¢ %@%I@“WY&‘NW "sﬂ’mg fQyered
The separating |gueddeS mbfinfic @63% le&%ﬁ lﬁlSlé & achitc QL biO
or layering procedures in SUIt I'e eq AtS SUC s coating pan,

coat i ng gr anul atdisintegrating/ dissblvinigdn mﬂneut:al to alkahne media such as, for instance the liquids
present in the proximal part of the small intestine where dissolution is desired. The enteric
coating layered pellets may further be covered with an over-coat before formulated together
with the effervescent constituents into the tableted multiple unit effervescent dosage form as

10 mentioned above.

Progess

The process for the manufacture of the dosage form represents a further aspect of the
15 invention. The pharmaceutical processes can preferably be completely water-based and

different ways to practice the invention are described in the accompanying examples below,

Use of preparation

20  The preparation according to the invention is especially advantageous in reducing gastric
acid secretion. It is administered one to several times a day, preferable once or twice daily,
The typical daily dose of the active substance varies and will depend on various factors such
as the individual requirements of the patients, the mode of administration and disease. In
general the daily dose will be in the range of 1-1000 mg of active substance. Preferred

25 dosages are 10-100 mg of the proton pump inhibitor.

The present invention is described in more detail by the following non-limiting example.

Example 1,

3  Effervescent tablets containing 20 mg omeprazole.



bed apparatus using water and/or organic solvents for the coating process.
As an alternative 15 the separating layer(s) can be applied to the core
mat eri al by using coating technique. The materials for separating

| ayers are chosen anong the pharmaceutically acceptable ?ﬁ%%ﬁ@ngs such
as, for instagaeernsesgar, pol yethyl ene glycol, ponvinyIpyrrB )

pol yvi nyl al cohol, pol yvinyl acetate, hydroxypropyl cellul ose,

met hyl cel | ul ose, ethyl cellul ose, hyd20xypr opyl mnethyl cell ul ose,

car boxynet hyl cel | ul ose sodi um and ot hers, used alone or in 20 m Xt ures.
Addi tives such as plasticizers, colorants, pignments, fillers, anti-tacking
and anti - static agents, such as for instance magnesi um st earat e,
titani um di oxi de, talc and ot her additives may al so be included into
the separatin aver(s). ifaakoleeparating layer(s) is
applied to thgﬂ%'%%cwg{g@ﬁp%ﬁmic?mﬁégg% sts{iaﬁjdtrﬁe&a 25 variabl e thickness.
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only limted by processing conditions. The separating |ayer(s) may serve as
a diffusion Corejmaeridbr and may act as a pH-buffering zone. The

pH buffering p erties e separating oyeE(s) can be further
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i nstance, 30 magnesi um oxi de, hydroxi de or ca 80 ate, alum nium or

cal ci um hydr oxHydroxypsepybmethgeellulose i | j cat e; 3 Bsite
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=

16 Alle 6MyO. CO{ err]. 12H err] O,
(Mferr]Al[err](OH)[err]CJerr].4Herr] O,
MO Al [err]lc;Iersr] .2Sigerr].nHerr]0O
Core material (acc. to above) 23.50 kg
Hydroxypropyl cellulose 235kg
Talc 4.03 kg
Magnesium Stearate 0.34 kg
15 Water purified 48.00 kg
Enteric coating |
Pellets with a sep layer (acc. to above) 29.00 kg
Methacrylic acid copolymer (30% suspension) 38.70 kg
20  Triethyl citrate 348 kg
Mono- and diglycerides (NF) | 0.58 kg
Polysorbate 80 0.06 kg
Water purified 22,68 kg

25 Qver-coating layer

Enteric coated pellets (acc. to above) 447 kg
Hydroxypropyl methylcellulose 0.58 kg
Mg-Stearate 002 kg
Water purified 116 kg
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30

15

Granulation (1 000 tablets);

Citric acid anhydrous 605 g
Mannitol dried 200 g
Riboflavine 01 g
20  Pelyvinylpyrrolidone K-25 (PVP K-25) 60 g
EtOH 99%(w/v) N g

The PVP K-25 was dissolved in the ethanol to give the granulating solution. In this solution
the riboflavine was dispersed. The citric acid and mannitol were mixed and the liquid was

25 added and the mass further mixed. Then the mass was put on a tray and dried in a drying
oven for approx. 2 hrs at 55 degrees Celsius. The granulate was milled to pass sieve 1.0

mnm.

A pre-mix consisting of the following was prepared by dry mixing in a turbula mixer;



17 The amount of plasticizer is optimzed for each enteric coating

| ayer fornmula, in relation to sel ected enteric coating | ayer
pol ymer(s), selected plasticizer(s) and the applied anount of sai d
pol yner(s), in such a way that the nmechanical properties, i.e. flexibility

and hardness oWwo0912503¢he enteric coating |layer(s), for instdfdESEHEAR ified
as Vickers hardness are adjusted so that s the acid resistance of the
pellets covered with enteric coating |ayergs) does not decrease
significantly during the conpression of pellets into tablets. The anount of

pl asticizer is usually in the range of 1-50 % by weight of the enteric
coating layer polyner(s), preferably 10 - 50 % and nore preferably 15
- 50 % Additioshumeasbogate gants, colorant3 8 pi gnents, polyners

e.g. poly(et hylﬁgﬂ&fm&;{g&m&mt hacryl at), antil-t cking and and- 10
erl

foarm ng agents nay al's ncluded into the entrPc coating |ayer(s).

Q her conpoundsSedium stedififuntafareadded to increase f4 g thickness and to
decrease diffusion of acidic gastric juices Into the acid susceptible
mat eri al . Essenppopgngs ect an aci d suscepti bl &®8oton punp inhibitor and
to obtain an ac%gﬁéﬁﬁclggﬁuci d 15 resistance of tﬁf multiple unit tableted
dosage form?’ ac ®he invention the entéri b coating |ayer(s)
constitutes a tPlpkiiepardidoniRisotnkedt el y at leagt g0 [err]m preferably

nor e than 20 [err]m The nmaxi numthi ckness of the applied enteric
coating | ayer ( Sntens coatedpeticts fromabove ni t ed by pr¥ekBsing conditions, and the
desired dissolution profile. 20 Over-coating | ayer Pell ets
covered with enteric coating layer(s) may further be covered with one or
nore over - Final mixing was performed in a Kenwood mixer where the following ingredients were dry
10 mixed:

Granuiate from above 811.1 g

Premix from above 220.7 g

Sodium bicarbonate 453 g

15

The final mixing time was 4 minutes.

Compression to tablets was done on a tableting machine equipped with punches giving 20
mm diameter flat tablets with bevelled edges.

Tablet weight was 1485 mg. The compressed tablets had an average height of 3.6 mm

(n=10). The effervescence time of the tablets wase measured by placing the tabletin a

basket of metal wiring and then immersing the basket in 300 ml of water at 20 degrees

Celsius, The effervescence time was considered finished when there was no material left in
25 the immersed basket. For this tablet composition the time was 30 seconds.

One tablet was placed in 100 m! purified water. The pH of the obtained dispersion was 4.8.
Another tablet was exposed for 0.1 M HCI during 2 hours. The liberated enteric coated
units were transferred to phosphate buffer solution of pH 6.8. After 30 min 91 % of the

3  omeprazole dose was found in the solution.



coating layer(s). This over-coating |ayer(s) should be water sol uble or

rapi dly disintegrating in water. The over-coating |layer(s) can be
applied to the core material by coating or 25 |[|ayering procedures in

sui t abl e equi pnents such as coating pan, coating granul at or grT/SE96/6738
fluidized bed NPpU2EBAs usi ng water and/ or organic solvents for the coating

process. The materials for over-coati | ayers are chosen anong the
pharmaceutically acceptabl e conpounds “such as, for instance sugar,
pol yet hyl ene gl ycol, polyvinyl pyrrolidone, polyvinyl al cohol ,

pol yvi nyl acetate, hydroxypropyl cellul ose, nethylcellul ose,

et hyl cel | ul ose, 30 hydr oxypropyl nethyl cellul ose, carboxynethyl cell ul ose
sodi um and ot hers, used alone or in

18 m Xt ung gdditives such as plasticizers, colorants, pignents,
fillers, anti-tacking and anti- . static agents s for instance
magnesi um st ear Sreparation ofrenigAT eAaBNE lagredtpgilgts %%%?%%‘P"%B&Qo‘éaddi tives may

al so be included into the over-coating |layer(s). Said over-coat nmay further
prevent potential aggloneration of coated pellets, protect the enteric

coating towargds %&mﬁt&ﬂki ng during the conpaction process and enhance
conpressability during tableting. The xi. mum t hi ckness of the applied
over - coat i ng | ayNenpareilicoresormal [y |inmted pPocessi ng condi tions,

and the desired dissaol ulti on profile. The alygge gescri bed over-coating |ayer
may al so b AEPFRE 5 tablet coati ng layer to obtain tablets of good

appear ance. 1 Ogydedad: Aaetiylcerisspar ation 80 g The effervescent
constituents can ¥)e ry m xed, wet granul at eg, gcorrpact ed, nelt granul at ed

Sodium laurylsulphate
10 Water purified 1360 g
Separating layer
Core material (acc. to above) 100 g
Hydroxypropy! methylcellulose 9g
15 Polyethyleneglycol 6000 lg
Talc 18g
Ethanol 95% 250 g
Water purified 250 g

20  Enteric coating laver

Sub-coated pellets (acc. to above) 100 g
Hydroxypropyl methylcellulose phtalate 40 g
Acetyltributyl citrate 8 g
Cetanol 2 g

25 Ethanol 95% 162 g
g

Acetone 378



or prepared according to any known granul ati on techni que. \Wen wet

granul ated the acidic conponent may be granul ated separately or in
conbination with the carbon dioxide source. 15 |If granulated in
conbination, it is advantageous to use a granulation liquid that contains

as Clitt| ¥QAT2Mtas possible, e.g. ethanol 99 % PETSEM BB ent
tabl ets 20 The enteric coating | ayered pellets conprising an acid
suscepti bl e proton punp inhibitor are 2dri xed with effervescent

constituents and optionally with tabl'et excipients such as fillers,
bi nders, disintegrants, lubricants and ot her pharnaceutical acceptable

additives and conpressed into a jultiple unit tableted dosage form
according to tkﬁé’s?ﬁ“&%%mwwma&%ﬁ“@?ﬁﬁ%ﬁwm%ﬁor as wel |
as the efferveggg SRSl ri&pq‘gf\_' f cGHRON M 2 43 aToTerTIels)
smal | enteric coatgbggﬁpeﬂag%ﬂs*%%?ﬁe ormlgﬁgt icon accta)rdtle?\sdls?ega%sﬁg presgnt
I nvention, the lansaprazade) thefdisselvédtiimdetr andabeclettimgrdgedt. can be hel d hi gh and the

pell ets evenly distributed within the tablet and easily dispersible
upon effervescence. 30 Thus, the fornulation according to the invention

consi sts of gor Sfel bre HRARHA JMs2 layered with & bdpiiatiigd sagPt i onal I'y
m xed with al kaﬁe e reagét’rlcng c?rrpougaé?g)a,yeangltablpet %MG
19 equipment by spraying a suspension of talc in a HPMC/PEG- solution. PEG was added to

act as a plasticizer for the HPMC.

Enteric coating layer was applied in the same equipment by spraying the enteric coating

10 polymer solution (including additives according to above) onto the pellets (layered with a
separating layer). The obtained enteric coating layered pellets were mixed with prepared
granules and other component as described in example 1, and compressed into effervescent
tablets.

15 Example3
Effervescent tablets 20 mg containing 20 mg omeprazole

Manufacturing of pellets.
2  Core material
Suspension for layering
Magnesium omeprazole 50kg
Hydroxypropyl methylcellulose 0.8kg
Water purified 143 kg
25
Seeds for layering
Non-pareil cores 100 kg

The active substance was suspended in a solution prepared of the hydroxypropyl
%  methyicellulose in the water, and thereafter homogenized in a ball mill,



exci pients. The addition of an al kaline reacting material may not be
necessary, but such a subst ance nmay further enhance the stability of
the active substance. The core material is optionally coated with one
or more separating |layer(s) optionally containing pH bufferingrcrosmniras
subst ance(s). TWé’g%@P'?{’%ts, optionally covered with a separati ng’ﬁ ayer(s),
are then covered 5 with one or nore enteric coating(s) rendering the

pellets being insoluble in acidic nedia, bus - di si ntegrating/
di ssolving in near neutral to al kaline nedia such as, for instance the
| i qui ds present in the proximal part of the small intestine where

di ssolution is sired.. The enteric coaty | ayer e Ll ets, ma

further be cove?&ﬁs 'ﬁ“’&ﬁ“’%%‘?"—%B’é"ﬁ’"ﬁWé"?gj]ﬁ%ﬁrﬁwggﬁfﬁg&wapr"W'th
the effervescent constituents into the tableted nultiple unit effervescent
dosage formas 10 ment i oned above. Process The process for
t he manuf act ur e Separpiing lagywsage form represents a further aspect of the 15
invention. The pharmaceytical processes can ferably be conpletely

wat er - based and 8"“"’“"“6\"5}"@%‘% Vs to pr ac{‘ﬁ%gkgt he invention are descri bed
i n the accompanyiRgoxs¥opR camiose! ow. Use preparation 20 The
preparation accor’giﬁ)n tgﬁt he I nvention is especially advantageous in

reduci ng gastri cTalc acid secretion. It is Z3inkgi stered one to several
times a day, preferahl e_once or twi ce daily. The typical daily dose of
the active substMAEESWESERR®,ng wi || depend bh ¥&rious factors such as
the individual reggs ts of the patientsygjhg mode of adm nistration and
di sease. In general the daily dose will be 1n the range of 1-1000 ny
of active substance. Preferred 25 dosages are 10-100 ng of the proton punp

o O ot | TS e SEAsa Wb sdspended ' sBiifon el by Uidsliving B¢ "

hydroxypropy! cellulose in the water. The suspension was sprayed onto the core material in

the same equipment as above.
Enteric coating layer
15 Prepared pellets (acc. to above) 250 g
Methacrylic acid copolymer (30% suspension) 458 ¢
Triethyl citrate 41 g
Titanium dioxide 19 g
20  Mono- and diglycerides (NF) 7 g
Polysorbate 80 07 g
Water purified 329 g

‘The pH of the methacrylic acid copolymer coating suspension was first adjusted to 4.0 by
25 adding 14 m! of 0.5 M sodium hydroxide solution. Thereafter all of the triethylcitrate was
added. (= Suspension A.)

The polysorbate 80 was mixed with 120 g of water, whereafter the mono- and diglycerides
was added and this mixture was heated to above 70°C for 10 minutes and the cooled during

30  agitation to room temperature. (= Emulsion B.)



Example 1. 30 Ef f ervescent tablets containing 20 ng onmeprazol e.
WD 97/ 250>30 20

Manuf acturi ng of pellets containi ng magnesi um onmepr azol e. Core
material 5 Magnesi um oneprazol e 12.00 k

Non- par ei | corWw® 9725030 12.00 kg Hy d r R 18
nmet hyl cel | ul ose 1.8 kg Water purified

35.4 kg 10- Separing | ayer Core matmial (acc. to above)

23.50 kg Hydr oxypr opyl cell ul ose - 2.35 kg

The titanium dioxide was suspended in 120 g of water. The pH of the suspension was 4.4.

(= Suspension C.)

5 The emulsion B, the suspension C and 89 g of water were added to suspension A. The pH
of the mixture was checked and found to be 4.2.

(At pH below 4.5 this enteric coating suspension showed no signs of precipitation.)

10 The suspension (during agitation with a magnetic stirrer) was sprayed onto the core material
in a Wurster equipped fluidized bed apparatus.

The obtained enteric coated pellets were mixed with powders and effervescent granules and
thereafter compressed to effervescent tablets.

15

Effervescent granules;

Citric acid anhydrous 114 kg

Sodium bicarbonate 8.4 kg
20 Polyvinylpyrrolidone K-25 (PVP K-25) 0.3 kg

EtOH 99%(w/v) 0.8 kg

water purified 0.3 kg

The PVP K-25 was dissolved in the ethanol + water to give the granulating solution. This
25 solution was used to granulate the citric acid sodium bicarbonate mixture, The wet mass
was dried at 55°C, and after cooling to room temperature the granulate was milled to pass

sieve 1.1 mm,

A pre-mix (for 400 tablets) was prepared by dry mixing in a Kenwood mixer the following;



Tal c 4. 03 kg Magnesi um St ear at e

0.34 kg 15 Water purified 48. 00 kg
Enteric coating |ayer Pellets with a sep |ayer (acc. to above) 29.00
kg Met hacrylic acid copol ynmer (30% suspensi on) 38.70 k et hyl
citrate WO 97/25030 3. 48 kg Mono- and di g%&ég?sgyssb( NF)
0. 58 kg Pol ysor bate 80 0. 06 kg Wat er
purified ; 22.68 kg27 25 Over-coating | ayer
Enteric coated pellets (acc. to above) 44.7 kg Hydr oxypr opyl
met hyl cel | ul ose o 0. 58 kg My- St ear at e
(2)'102 kg VAt it darfdn&id anhydrous 38 g 11.6 kg 30

Sorbitol 160 g

Antifoam M 58¢g

5 The premix was passed through a 0.5 mm sieve.

Final mixing (for 400 tablets) was performed in the same Kenwood mixer where the

following ingredients were dry mixed:

10 Effervescent granules from above 909 g
Premix from above 204 g
Sodium sterylfumarate (passing sieve 0.5 mm) 7 g
Enteric coated pellets from above 70 g

15 Compression to tablets was done on a tableting machine equipped with punches giving 25
mm diameter flat tablets.

Tablet weight was 2970 mg. The compressed tablets had an average height of 4.3 mm
(n=4) and an average hardness of 77 N (n= 10). The effervescense time of the tablets was
20 measured by putting the tablet in a basket of metal wiring and then immersing the basket in
150 ml of water (20 degrees Celsius). The effervescense time was considered finished when
there was no material left in the immersed basket. For this tablet composition the time was

55 seconds.

25 The pH of the obtained dispersion testing in the tablet in 150 ml purified water was 5.0,

Gastric juice resistance (determined as % of the dose omeprazole remaining after exposure
for 0.1 M HCl during 2 hours) was 91%.



Suspension | ayering was perforned in a fluid bed apparatus. Magnesium
onepr azol e was sprayed onto inert suger seeds (non-pareil cores) from
a water suspension containing the di ssol ved bi nder. s The prepared
core material was coating |layered with a separating layer in a fluid bed
appar at us wi t W@9Has#0oxypr opyl cel | ul ose sol uti on cont ai ni n§CTSFEOLY
magnesi um st ear at e. The enteric coating |ayer consisting of

met hacrylic-acid copol yner, nono- and di gl 3&eri des, triethylcitrate
and pol ysorbate was sprayed onto the'pellets (layered with a separating

| ayer) in a fluid bed apparatus. In the same type of apparatus the

enteric coating.layered pellets 10 were coated wth hydroxypropyl
nmet hyl cel | ul os%@ﬁ@ear ate suspension. The pellets covered by an

over-coating | aptRivesRhEahitid sontitiflad g SineptazoR. The obtained enteric
coating |l ayered pellets were m xed vvi%h prepared granul es and ot her
conponents as described bel ow and thereafter conpressed to effevescent

tabl et s. Granul ati nn&&ooo tabl ets); Citric acid anhydrous
605 g VarRufpctusing 200 g
Ri bof | avi ne 4 0.1 g 20
Pol yvi nyl pyrrol i done K-25 (PVP K-25) 6.0 g Et OH 99% W v)

g THeor@wiRtefal?5 was di ssolved in the ethanol to give the
granul ating solyution. Ln this solution the ribofl avi ne was di spersed.
The citric aci 100 were mxed and the liquid was 25 added and

the mass furthqqaépggg@,qo;&gﬁ&o]ehe mass was put or&ggeray and dried in a
or es

drying oven approx. 2 hrs at 55 degre | sius. The granul ate was
mlled to pass Hydexypibpyl methylcellulose A pre-08kg consi sting of the

foll ow ng was pwgtgragﬁgegy dry mxing in a turbw‘_?kgm' xer;

Seeds for layering
Non-pareil cores 11.0kg

15 The active substance was suspended in a solution prepared of the hydroxypropyl
methyicellulose in the water, and thereafter homogenized in a ball mill.
The suspension was sprayed onto the seeds in a Wurster equipped fluidized bed apparatus.

Separating layer

20  Core material (acc. to above) 16.0 kg
Hydroxypropyl cellulose 1.6 kg
Talc 2.7 kg
Magnesium Stearate 0.2 kg
Water purified 32 kg

The taic and magnesium stearate were suspended in a solution prepared by dissolving the
hydroxypropyl cellulose in the water. The suspension was sprayed onto the core material in

the same equipment as above.



30 22
Sodi um car bonat e anhydr ous 36 ¢ Sodi um dodecyl
sul phat e 1 g Sodi um stearyl funarat e
14 Essence orange Bchskbenbrss
Sacchari ne SodiW@P7/25030 2.0 g Pol yvi nyl
pyrrolidone cross-Iinked 70 g Enteric coated pellets from
above 95.7 ¢ Final nixing Wls performed in a Kenwood mi xer
where the followi ng ingredients were dry 10 mi xed: G anul ate from
above 811.1 g

Enteri ing |

Prepared Pellets (acc. to above) 20 kg

Methacrylic acid copolymer (30% dispersion) 33 kg

Triethyl citrate 3 kg

5 Mono- and diglycerides (NF) 0.5 kg
Polysorbate 80 0.05kg
Water purified 20.5 kg

10

15

20

The methacrylic acid copolymer dispersion was mixed with 1.0 kg of water and the

tricthylcitrate during agitation. (= Dispersion A.)

The polysorbate 80 was mixed with 19.5 kg of water, whereafter the mono- and
diglycerides was added and this mixture was heated to above 70°C for 10 minutes and the

cooled during agitation to room temperature. (= Emulsion B.)

The emulsion B was added to suspension A and mixed to homogeneity.

The suspension (during agitation with a magnetic stirrer) was sprayed onto the core material

in a Wurster equipped fluidized bed apparatus.

Directly after the enteric coating dispersion was applied, the pellets in the fluidized bed were
sprayed with a hydroxypropyl methylcellulose solution containing magnesium stearate
dispersed therein to accomplish an overcoating layer.

The composition of the dispersion was;

Water purified 8.0 kg
Hydroxypropyl methylcellulose 04 kg
Magnesium stearate 0.01 kg



Prem x from above 220.7 g Sodi um

bi car bonat e 453 g 15 The final m xing
time was 4 m nutes. Conpression to tablets was done on a tableting
machi ne equi pped with punches giving 20 mm di aneter flat tablets with
bevel | ed edgesWOH25030  Tap| et wei ght was 1485 ng. The conprRCTSENHMZE et s
had an average height of 3.6 mm (n=10). The effervescence tine of the
tabl ets wase neasured by placing the tableggin a basket of netal
wiring and then imersing the basket in 300 mMl of water at 20 degrees

Cel sius. The effervescence tinme was considered finished when there was no
material left in 25 the imersed basket. For this tablet conposition the
time was 30 seddpabiained (overcoaydd enteris) coptedipellets weemixed, with gowderpandieffpruescentt er .

The pH of the j ' | not her tabl et was exposed
for 0.1 MHC %@ﬁgﬁ%‘ﬁ%ﬁ?’ga{f’ﬁ’g“ |be§f§%§s %‘rﬁb(laer"ﬁc coat ed units were
transferred to phosphate buffer solution of pH 6.8. After 30 mn 91 % of

tzge 30 oneprazol e dose was found in the solution. WO 97125030
s  Effervescent granules;
Citric acid anhydrous 11.4 kg
Sodium bicarbonate 84 kg
Polyvinylpyrrolidone K-25 (PVP K-25) 0.3 kg
EtOH 99%(w/v) 0.8 kg
10 water purified 03 kg

The PVP K-25 was dissolved in the ethanol + water to give the granulating solution. This
solution was used to granulate the citric acid sodium bicarbonate mixture. The wet mass
was dried at 55°C and after cooling to room temperature the granulate was milled to pass

15 sieve 1.1 mm,

A pre-mix (for 400 tablets) was prepared by dry mixing in a Kenwood mixer the following;

Sodium carbonate anhydrous 38 g
20  Sorbitol 160 g
Antifoam M 58 ¢

The premix was passed through a 0.5 mm sieve.

25 Final mixing (for 400 tablets) was performed in the same Kenwood mixer where the

following ingredients were dry mixed:
Effervescent granules from above 910 g
Premix from above 204 g

30 Sodium sterylfumarate (passing sieve 0.5 mm) 7 8



Exanpl e 2 Preparation of enteric coating | ayered pellets containing

| ansopr azol e. 5 Core materi al Non- parei|l cores

400 g Lansoprazol e 400 g Hydr oxypr opyl

met hyl cel | ul ose 80 g Sodi um auyl sul phat e 349
10 Water purif ¥eQ 97225030 1360 g Separ at i ngPFg@%"’rm“ss
Core material (acc. to above) 100 ¢ Hydr oxypr opyl

met hyl cel | ul ose 9 g 15 Polyet hyl3énegl ycol 6000

lg Tal c 189 Et hanol 95%

250 ¢ Water purified 250 ¢ 20 Enteric coating
| ayer Sub-cgﬂ{cﬁflc&@édlpghés f&RGhove0 above) (RO gd Hydr oxypr opyl
nmet hyl cel | ul ose phtal ate 40 ¢ Acetyltributyl citrate

8 ¢ Cet anol 2 g 25 Ethanol 95%

162 Acet gne . 378 . .
g %%mpression to tablets was done on a tableting machine eqmpged with punches giving 25

mm diameter flat tablets.

Tablet weight was 3120 mg. The compressed tablets hade an average height of 4.6 mm
{n=4) and an average hardness of 67 N (n= 10). The effervescense time of the tablets was
measured by putting the tablet in a basket of metal wiring and then immersing the basket in
150 mi of water (20 degrees Celsius). The effervescense time was considered finished when
10 there was no material left in the immersed basket. For this tablet composition the time was

55 seconds.
The pH of the obtained dispersion when testing the tablet in 150 mi purified water was 5.0.

Gastric juice resistance (determined as % of the dose omeprazole remaining after exposure
15 for 0.1 M HCL during 2 hours) was 94%.

Example 5

Effervescent tablets containing 60 mg omeprazole.

20  Manufacturing of pellets.

Core material

Sugpension for _layering

Magnesium omeprazole 5.5kg
25 Hydroxypropy! methylcellulose 0.8kg

Water purified 15.7 kg

Seeds for layering

Non-pareil cores 11.0kg



24 Suspension | ayering was perfornmed in a Wirster equi pped fluid bed
appar at us. Lansoprazol e was sprayed onto inert non-pareil cores froma
wat er suspensi on contai ni ng | ansoprazol e, the dissolved binder and the
wetting agent. S The prepared core material was coating |ayered with a
separating | ayWP 9%#%he sane equi pment by sprayi ng a sPGISEEFYRB8Of
talc in a HPMZ PEG sol uti on. PEG was added to act as a plasticizer
for the HPMC Enteric coating |ayer 32as applied in the sane

equi pnment by spraying the enteric coating 10 polynmer solution (including
additives according to above) onto the pellets (Iayered with a

separating | ay The obtai ned enteric cqatin ellets were m xed
Wi 'élh pr epar eddemea‘:%‘f%ﬁ"l?ﬁwé@e W“WH@P‘EB lB?Pé‘li’? ngﬁ%%*‘f%‘l@ﬁpg’ﬂylexanpl e 1,
and conpresse %g@} e

ets %fg ng cont al n| ng h%ﬁﬁgem > ik

Ef fervescent ta ng oneprazol e Manuf act uri ng
of pellets. The suspension was sprayed onto the seeds in a Wurster equipped fluidized bed apparatus.
5 Scparating layer
Core material (acc. to above) 16 kg
Hydroxypropyl cellulose 1.6 kg
Talc 2.7 kg
Magnesium Stearate 0.2 kg
10 Water purified 32 kg

The talc and magnesium stearate were suspended in a solution prepared by dissolving the
hydroxypropyl cellulose in the water. The suspension was sprayed onto the core material in
the same equipment as above.

15
Enteri ing ]
Prepared pellets (acc. to above) 20 kg

Methacrylic acid copolymer (30% dispersion) 33 kg

20  Triethy! citrate 3 ke
Mono- and diglycerides (NF) 0.5 kg
Polysorbate 80 0.05kg
Water purified 20.5 kg

25 The methacrylic acid copolymer dispersion was mixed with 1.0 kg of water and the
triethylcitrate during agitation. (= Dispersion A.)

The polysorbate 80 was mixed with 19.5 kg of water, whereafter the mono- and
diglycerides was added and this mixture was heated to above 70°C for 10 minutes and the
30  cooled during agitation to room temperature. (= Emuision B.)



20 Core materi al Suspension for |ayering Magnesi um onepr azol e

5.0 kg Hydr oxypropyl nethyl cell ul ose 0.8 kg

Wat erpurified 14.3 kg 25 Seeds
for |ayering areil cores pcTsEsentrSs O KO
The active subst‘%@@%ﬁs suspended in a solution prepared of t%

hydr oxypropyl 30 nmet hyl cel lul ose in the water, and thereafter

honogeni zed ih a ball mll, 33

25 The suspension was sprayed onto the seeds in a Wirster equi pped
fluidized bed apparat us. Separating | ayer: Core material (acc.
to above) 14.6 kg 5 Hydroxypropyl cellul ose 1.5
kg Tal c 2.5 kg

The emulsion B was added to suspension A and mixed to homogeneity.

The suspension (during agitation with a2 magnetic stirrer) was sprayed onto the core material

5  in a Wurster equipped fluidized bed apparatus.

Directly after the enteric coating dispersion was applied, the pellets in the fluidized bed were
sprayed with a hydroxypropyl methylcellulose solution containing magnesium stearate
dispersed therein to accomplish an overcoating layer.

10 The composition of the dispersion was;

Water purified 8 kg
Hydroxypropyl methylcellulose 0.4 kg
Magnesium stearate 0.01kg

15
The obtained (overcoated) enteric coated pellets were mixed with powders and effervescent

granules and thereafter compressed to effevescent tablets,

20  Effervescent granules;

Citric acid anhydrous 114 kg
Sodium bicarbonate 8.4 kg
Polyvinylpyrrolidone K-25 (PVP K-25) 0.3 kg
EtOH 99%(w/v) 0.8 kg
25 water purified 0.3 kg

The PVP K-25 was dissolved in the ethanol + water to give the granulating solution. This
solution was used 1w granulate the citric acid sodium bicarbonate mixture. The wet mass
was dried at 55°C and after cooling to room temperature the granulate was milled to pass

30 sieve L1mm



Magnesi um St ear at e 0.2 kg Water purified
29. 2 kg 10 The talc and nmagnesi um stearate were suspended in a solution

prepared by dissolving the hydr oxypropyl cellulose in the water. The
suspensi on was sprayed onto the core material in t he sane equi pnent as
above. W30 coating | ayer 15 Prepared pellets (adCTSERURSye)
250 g Met hacrylic acid copol yner (30% suspension) 458 ¢

Triethyl citrate 34. 41 ¢ Ti tani um

di oxi de ) 19 g 20 Mono- and di gl yceri des

( NF) 7 9 Pol ysor bate 80

0.7 ¢ Water purified 329 ¢

The pH of the methacrylic acid copol yner coating suspension was first

Ther caf ter al i Gt HEx (B At ik p et A REShe T RIS siferifs ol

The pol ysorbate 80 was m xed with 120 g of water, whereafter the nono- and

di gl yceri des was added and this mxture was heated to above 70[err]C
for 10 minutes Sodiumvarbonai snhydous ng 30 agit3ién to roomtenperature. (=
Emul sion B.) o sarbital 160 g

Antifoam M 58¢g

The premix was passed through a 0.5 mm sieve.

10 Final mixing (for 400 tablets) was performed in the same Kenwood mixer where the

following ingredients were dry mixed:
Effervescent granules from above 910
Premix from above 204

15 Sodium sterylfumarate (passing sieve 0.5 mm) 7
Enteric coated pellets from above 191

e o o6 ,™

Compression to tablets was done on a tableting machine equipped with punches giving 25

mm diameter flat tablets.

Tablet weight was 3230 mg. The compressed tablets hade an average height of 4.9 mm
(n=4) and an average hardness of 51 N (n= 10). The effervescense time of the tablets was
measured by putting the tablet in a basket of metal wiring and then immersing the basket in
150 ml of water (20 degrees Celsius). The effervescense time was considered finished when
25 there was no materiai left in the immersed basket. For this tablet composition the time was

58 seconds.

. The pH of the obtained dispersion when testing a tablet in 150 mi purified water was 5.0.
Gastric juice resistance (determined as % of the dose omeprazole remaining after exposure
% for 0.1 M HCIl during 2 hours) was 94%.-. -



26 The titani um di oxi de was suspended in 120 g of water. The pH of

t he suspensi on was 4. 4. (= Suspension C.) 5 The enul sion B, the
suspension C and 89 g of water were added to suspension A The pH of
the m xture was checked and found to be 4. 2. (At pH be IS
enteric coating “é‘&%ﬁ%ﬂ%’i on showed no signs of precipitation) k’%é%%ég

suspension (during agitation with a magnetic stirrer) was sprayed onto the
core material - in a Wirster equi pped fl #5di zed bed appar at us.

The obtained enteric coated pellets were mxed with powders and

ef fervescent granul es and t hereafter conpressed to effervescent
tablets. 15 Ef f ervescent granul es; Citric acid anhydrous

11.4 kg

Example 6

Effervescent tablets containing 20 mg S-omeprazole magnesium salt

5 Manufacturing of pellets.

Core material
Suspension for layering
S-omeprazole magnesium 300 g
10 micronized.
Hydroxypropyl methylcellulose 75 g
Water purified 1425 g
Segds for layeripg
15 Non-pareil cores 300 g

The active substance was suspended in a solution prepared of the hydroxypropy!
methylcellulose in the water. The suspension was sprayed onto the seeds in a Wurster

equipped fluidized bed apparatus.
20
Scparating Jayer
Core material (acc. to above) 294 g
Hydroxypropyl cellulose 29 g
Talc S0 g
25 Magnesium Stearate 4 g
Water purified 588 ¢

The talc and magnesium stearate were suspended in a solution prepared by dissolving the
hydroxypropyl cellulose in the water. The suspension was sprayed onto the core material in

30  the same equipment as above.



Sodi um bi car bonat e 8.4 kg 20

Pol yvi nyl pyrrol i done K-25 (PVP K-25) 0.3 kg Et OH 99% W v)
0.8 kg wat er purified 0.3 kg
The PVP K-25 was dissolved in the ethanol + water to give the granul ating
sol ution. Thi sW9728BPuti on was used to granulate the citri c"‘é’gﬁ"aﬁ’g’déﬁ um
bi carbonate m xture. The wet mass was dried at 55[err]C, and after
cooling to roomtenperature the granulate s@s mlled to pass sieve 1.1
nm A pre-mx (for 400 tablets) was prepared by dry mxing in a
Kenwood m xer the follow ng; 30
27 Sodi um car bonat e anhydr ous 38 ¢ Sor bi t ol
160 g Antifoam M 5.8 ¢ 5 The
prem X vas pas et Uegiighs O 5 ™ i eve

Prepared pellets (acc. to above) 300 g

s  Methacrylic acid copolymer (30% dispersion) 400 g

Triethyl citrate 36 g
Mono- and diglycerides (NF) 6 g
Polysorbate 80 06¢g
Water purified 235 g

10
The methacrylic acid copolymer dispersion was mixed with the triethylcitrate during
agitation. (= Dispersion A.)

The polysorbate 80 and the mono-and diglycerides were mixed with the water, whereafter
15 this mixture was heated to above 70°C for 10 minutes and emulsified in a mixer. Then it

was cooled during agitation to room temperature. (= Emulsion B.)

The emulsion B was added to Dispersion A and mixed to homogeneity.

20  The obtained dipersion was sprayed onto the core material in a Wurster equipped fluidized
bed apparatus,

Directly after the enteric coating dispersion was applied, the pellets in the fluidized bed were
sprayed with a hydroxypropy! methylcellulose solution containing magnesium stearate

25  dispersed therein to accomplish an overcoating layer.
The composition of this dispersion was;

Water purified 120 g
Hydroxypropyl methylcellulose 6 g

30  Magnesium stearate 03¢g



Fmal m xing (for 400 tablets) was perforned in the sanme Kenwood m xer where

t he follow ng ingredients were dry m xed: 10 Effervesent granul es
from above 909 ¢ Prem x from above

204 ¢ Sodi | fumarate (passing sieve 0.5 nm 7 eric
coated pellets f‘#@ﬁ?’%@%e 70 g 15 Conpression tgc?’gg?ﬁéo?s}kwas
done on a tableting nmachi ne equi pped with punches giving 25 nmm

di aneter flat tablets. Tabl et wei ght Wwds 2970 ng. The conpressed
tabl ets had an average height of 4.3 mm (n=4) and an average hardness

of 77 N (n= 10). The effervescense tinme of the tablets was 20 measur ed by
putting the tablet in a basket of netal wiring and then imersing the

basket in 150 m of water (20 degrees Celsius). The effervescense tine
was consi dered fiPregiutidn Wheffery rhbleike was no material left in the
I mmer sed basket. For this tablet conposition the tine was 55 seconds.

25 The pH of t helhsiobiined fovgicaped)sntric caatedipaliets were Fixed yrtbpowders st sffervescent
purified water Wf';@mﬁﬂegandmereafter?@ﬁé&;s&!{.oléh%\?csée%ﬂaﬁl%@.nce (determ ned as % of
z e

t he dose oneprazote renmal nirng a exposure or 0.1 MHO during 2
hours) was 91%

Effervescent granules;

Citric acid anhydrous 11.4 kg

Sodium bicarbonate 8.4 kg

Polyvinylpyrrolidone K-25 (PVP K-25) 03 kg

10 EtOH 99%(w/v) 08 kg
water purified 0.3 kg

The PVP K-25 was dissolved in the ethanol + water to give the granulating solution. This
solution was used to granulate the citric acid sodium bicarbonate mixture. The wet mass
15 was dried at 55°C and after cooling to room temperature the granulate was milled to pass

sieve 1.1 mm.

A pre-mix (for 50 tablets) was prepared by dry mixing in a mixer the following;

20  Sodium carbonate anhydrous 48 g
Sorbitol 20 g
Antifoam M 07 g

The premix was passed through a 0.5 mm sieve.

Final mixing (for 50 tablets) was performed in the same mixer where the following
ingredients were dry mixed:

Effervescent granules from above 114 g
3  Premix from above 25.5 g



28 Exanpl e 4 Ef f ervescent tablets containing 40 ng oneprazol e.

Manuf acturing of pellets. 5 Core materi al Suspensi on for

| ayering Magnesi um onepr azol e 5.5 kg

Hydr oxypr opyl net hyl cel | ul ose 0.8 kg 10 Water purified

15. 7kg SWRREGP | ayeri ng Non- parei |l cores PCT/SES6/01738

11.0 kg 15 The active substance was suspended in a solution prepared of
t he hydr oxypr opyl met hyl cel lul ose in t3% water, and thereafter

honogeni zed in a ball mll, The 'suspension was sprayed onto the seeds
in a Wirster equi pped fluidized bed apparat us. Separating | ayer 20
ﬁ)gekgat eri all'al( gg&hmts&y%%%zc(passing sicveO%SGfm%)kg 0.9 Ig—lydro>2<.y$r(izgyl cel | ul ose
:I\))/tzagnﬁzl um St ear ghRric coated pellets from above 0.2 kg g Water purified

Compression to tablets was done on a tableting machine equipped with punches giving 25
s mm diameter flat tablets.

Tablet weight was 2890 mg. The compressed tablets hade an average height of 4.2 mm
(n=4) and an average hardness of 100 N (n=5). The effervescense time of the tablets were
measured by putting the tablet in a basket of metal wiring and then immersing the basket in
10 150 mli of water (20 degrees Celsius). The effervescense time was considered finished when
there was no material left in the immersed basket. For this tablet composition the time was

55 seconds.

The pH of the obtained dispersion when testing in a tablet in 150 ml purified water was 5.0.

15
Gastric juice resistance (determined as % of the dose S-omeprazole remaining after

exposure for 0.1 M HCI during 2 hours) was 94%.

The enteric coating layered pellets comprising a proton pump inhibitor may also be prepared

20  asdescribed in the following exampies.

Example 7

Preparation of enteric coating layered pellets by extrusion/spheronization,

2
Core material
Magnesium omeprazole 600 g
Mannitol 1000 g
Microcrystalline celinlose 300g

30  Hydroxypropyl celiulose 100 g



25 The tal c and magnesi um stearate were suspended in a sol ution

prepared by dissolving the hydr oxypropyl cellulose in the water. The
suspensi on was sprayed onto the core material in t he sane equi pnent as
above. PCTISES6/101738
Enteric coati ngWP&2{030 Prepared Pellets (acc. to above) 20
kg Met hacrylic acid copol yner (30% di spersion) 33 kg Tri et hyl
citrate ) ) 339kg 5 Mono- and diglycerides
(NF) 0.5 kg Pol ysor bate 80

0. 05kg Water purified 20.5 kg

The nmethacrylic Sadiwn kogybiujphere di spersion was mixed with 1.0 B of water
and the 10 trie |citrgte during agitation. (= Dispersion ) The
§&H"§F§JH’8 @eagm)no-

pol ysor bate 80 with 19.5 kg of water, whereafter t and

Separating layer

5 Core material (acc. to above) 400 g

Hydroxypropyl methylcellulose 48 g

Water purified 960 g
Enteri ing 1

10 Pellets covered with separating layer (acc. to above) 200g

Methacrylic acid copolymer 100 g

Triethyl citrate 30¢g

Mono- and digiycerides (NF) 5g

Polysorbate 80 0Sg

15 Water purified 309¢

Sodium laury! sulphate is dissolved in purified water to form the granulation liquid.
Magnesium omeprazole, mannitol, microcrystalline cellulose and hydroxypropyl cetlulose
are dry-mixed. The granulation liquid is added to the powder mixture and the mass is wet-

20  mixed,

The wet mass is forced through an extruder equipped with screens of size 0.5 mm. The
extrudate is spheronized on a friction plate in a spheronizing apparatus. The core material is
dried in a fluid bed dryer and classified. The prepared core material is covered by a

25  separating layer in a fluid bed apparatus with a hydroxypropyl methylcellulose/water
solution.

The enteric coating layer is applied to the pellets covered with separating layer from an
aqueous dispersion of methacrylic acid copolymer plasticized with triethyl citrate to which a

3  mono- and diglycerides/polysorbate dispersion has been added. The pellets are dried in a
fluid bed apparatus.



di gl yceti des was added and this m xture was heated to above 70[err]C for 10

m nutes and the cooled during agitation to roomtenperature. (=

Emul sion B.) 15 The emul sion B was added to suspension A and mxed to
honogenei ty. The suspension (during agitation with a magnetic
stirrer) was syosyesidonto the core materi al I n a Wir st HCTRFAVYIBIRd
fluidized bed apparatus. 20 Directly after the enteric coating

di spersion was applied, the pellets in the 4l uidized bed were sprayed
wi th a hydroxypropyl nethylcellul ose "solution containing nmagnesi um stearate
di spersed therein to acconplish an overcoating | ayer. The conposition
of the dispersion was; 25 Water purified

8.0 kg Hydr oxypr opyl net hyl cel | ul ose 0.4 kg Magnesi um
stearate Example § 0.01 kg

30

Preparation of enteric coating layered pellets by powder layering of sugar sphere sceds.

Core material
Magnesium omeprazole 1500 g
Sugar sphere seeds 1500¢g
Hydroxypropy! methylcellulose 420 ¢
10 Acrosil® 8g
Water purified 4230 ¢
Scparating layer
Core material (acc. to above) S00 g
15 Hydroxypropyl cellulose 40g
Talc 67g
Magnesium stearate 6g
Water purified 800 g
20 Enteric coaring layer
Pellets covered with separating layer (acc. to above) 500 g
Methacrylic acid copolymer 200 g
Triethyl citrate . 60g
Water purified 392¢g

Magnesium omeprazole, part of the hydroxypropyl methylcellulose and Aerosil® are dry-
mixed forming a powder. Sugar sphere seeds (0.25-0.40 mm) are layered with the powder
in a centrifugal fluidized coating granulator while spraying a hydroxypropyl methyloclulose
solution (6 %, w/w). .



The obtai ned (overcoated) enteric coated pellets were m xed wth powders

and effervescent granul es and thereafter conpressed to effevescent

t abl et s. 5 Effervescent granul es; Citric acid anhydrous

11.4 kg Sodi um bi car bonat e 8.4 /SE96/01738

Pol yvi nyl pyrr ol W25 (PvP K-25) 0.3 kg Et OH 99% W V

0.8 kg 10 water purified 0.3 kg The
PVP K-25 was dissolved in the ethanol + wate4l to give the granul ating
solution. This solution was used to granulate the citric acid sodium
bi carbonate m xture. The wet nass was dried at 55C and after cooling

to room t enper at Ufhe prepredjccanmhtetial isxdgied and dogeted by peparating laysi ipweerrifugaim
ADr e x (For 4Gl Skl sABRt SORAF SNl ik B8 chlr eSS "

t he foll ow ng;

20 Sorbitol 160 g Antifoam M
5.8 ¢ The prem x was passed through a 0.5 mm si eve. 25 Final
m xi ng. (for 400 t ) was perforned in the sanme Kenwood m xer where the

followi ng ingredients were dry m xed:
5
Preparation of enteric coating layered pellets with silicon dioxide seeds.

Core marerial
Magnesium omeprazole 8.0kg
10 Silicon dioxide 80kg
Hydroxypropy! methylcelinlose 1.4 kg
Sodium lauryl sulphate 0.1kg
Water purified 28.0kg
15 Separating layer
Core material (acc. to above) 10.0 kg
Hydroxypropyl methylcellulose 0.8 kg
Water purified 10.0kg
20 Enteric coating layer
Pellets covered with separating layer (acc. to above) 300g
Methacrylic acid copolymer 124 g
Polyethylene glycol 400 25g
Mono- and diglycerides (NF) 3g
25 Polysorbate 80 lg
Water purified 463 g

Suspension layering is performed in a fluid bed apparatus. Magnesium omeprazole is
sprayed onto the silicon dioxide seeds from a water suspension containing the dissolved
20  binder and a surface active ingredient.



Ef fervescent granul es from above 910 g Prem x from above
204 g 30 Sodiumsterylfumarate (passing sieve 0.5 nm 7 9

31 Enteric coated pellets from above 128 g

Conpression to tablets was done on a tableting nmachi ne equi pped with
punches gi vi ngweP?728030 nm di aneter flat tablets. Tabl RET/SH6/BXTB8 was
3120 ny. The conpressed tabl ets hade an average height of 4.6 nm (n=4)
and an average hardness of 67 N (n= 10). Thgzeffervescense tinme of the

tabl ets was measured by putting ‘the tablet in a basket of netal wring
and then i mersing the basket in 150 m of water (20 degrees Cel sius).

The ef f er vescensehelpréfared@sreaitepialis tserefl mafsasimmg TayéQin 2 0RYed ¥Fbarat} with a
material left in the imersed basket. For this tablet conposition the tine
was 55 secohydzxypropyl methyleellylose srlutioncThsienigrieieqatiog lapes censisting #f encthaoylic ng

s 55 secomdsmpropy T . s cossHnE e
(det erm ned as oRsfeopfiin ffs 48 GRyalBRes sclvcayisn, elfBFE00 fod MEFAMER af0F ©

onto the pellets covered with separating layer in a fluid bed apparatus.
Example 10
Preparation of enteric coating layered pellets.

10 Enteric coating layer

Pellets covered with separating layer

{manufacturing and composition

as in example 2) 500 g

Methacrylic acid copolymer 250 ¢g
15 Polyethylene glycol 6000 15g

Mono- and diglycerides (NF) 125¢g

Polysorbate 80 12g

Water purified 490 g
20 Example 11

Preparation of enteric coating layered pellets.

Enteri .
25 Pellets covered with separating layer 500g
(manufacturing and composition as in example 1)
Hydroxypropyl methylcellulose phthalate 230g
Cetanol 50g
Ethanol (95%) 1000 g

30  Acetone 2500 g



15 for 0.1 MHCL during 2 hours) was 94% Exanpl e 5

Ef fervescent tablets containing 60 ng oneprazol e. 20 Manuf acturing of
pell ets. Core nmateri al Suspension for |ayering Magnesi um
onmepr azol e 5.5 kg 25 Hydroxypropyl

met hyl cel | ul 0seWO0 9725030 0.8 kg Water purified PCT/SES6/01738
15.7 kg Seeds for layring Non- parei|l cores

11. 0kg 30 : 43 . 32

The active substance was suspended in a solution prepared of the

hydr oxypr opyl
Exampie 12

Preparation of enteric coating layered pellets.

s Core material
Omeprazole 225 g
Mannitol 1425 ¢g
Hydroxypropy! cellulose 60g
Microcrystalline cellulose 40g
10 Lactose anhydrous 80g
Sodium lauryl sulphate 5g
Disodium hydrogen phosphate dihydrate 8¢g
Water purified 350¢g
15 Separating laver
Core material (acc. to above) 300g
Hydroxypropy! cellulose 30¢g
Talc Slg
Magnesium stearate 4g
20
Enteri ine ]
Pellets covered with separating layer (acc. to above) 300 g
Methacrylic acid copolymer 140 g
Triethyl citrate 42g
23 Mono- and diglycerides (NF) 78
Polysorbate 80 0.7g

The dry ingredients for producing the core material are well mixed in a mixer. Addition of
granulation liquid is made and the mixture is kneeded and granuiated to a proper

3  conmsistency, The wet mass is pressed through an extruder screen and the granules are
converted into a spherical form in a spheronizer. The core material is dried in a fluid bed



met hyl cel lul ose in the water, and thereafter honobgenized in a ball mll.
The suspensi on was sprayed onto the seeds in a Wirster equi pped fl uidized

bed appar at us. 5 Separating | ayer Core material (acc. to above)
16 kg Hydr oxypr opyl cell ul ose 1.6 kg Tal ¢

2.7 kg MVYABLINH St ear at e 0.2 kECTHEIGRATE,
purified 32 kg The tal c and magnesi um

stearate were suspended in a solution prepdéded by dissolving the
hydr oxypropyl cellulose in the water.” The suspension was sprayed onto the

core material in t he sane equi pnment as above. 15 Enteric coating
| ayer Pr e apparatupaid classifi¢drint.a shitabldparic)e size range, €.20.5 -Kd mm.The prepared

. ! o , ; .
Nethacry1 ¢ aclq copol (et (0T Se U ant e Ly e e ©
Pol ysorbat e 80 previous examples. 0. 05kg Vater purified
20.5 kg 25 he nethacrylic acid copol yner dispersion was mxed with 1.0
kg of water and the triethylcitrate during agitation. (= Dispersion

A) he [ 80.was _mxed with 19.5 kg of water, whereafter
t he nono- a-rII;d ﬁga&%ﬁ%?@%@‘r’?ﬂ’tgg\%ﬁs added and this m xture was heated to

above 70[err]C for 10 mnutes and the 30 cooled during agitation to room
tenperature. (= _Enulsion B.)

Magnesium omeprazole used in some of the examples is produced according to the process
described in WO95/01977, the single enantiomers of omeprazole salts are prepared as
described in W094/27988 and omeprazole is produced according to the process disclosed

10 in EP-Al 0005129. These documents are hereby incorporated in a whole by reference.



33 The emul sion B was added to suspension A and m xed to
honogenei ty. The suspension (during agitation with a magnetic
stirrer) was sprayed onto the core materi al 5 in a Wirster equi pped
fluidized bed apparatus. Directly after the enteric co

di spersi on was gﬁﬁ”ﬁ@&? the pellets in the fluidized bed mereaéhgﬁwgﬂ?%yed
with a hydroxypropyl nethylcellul ose solution containing nagnesi um st earate
di spersed thefein to acconplish an overcoati4fg | ayer. 10 The conposition
of the dispersion was; Water purified

8 kg Hydr oxypr opyl net hyl cel | ul ose 0.4 kg Magnesi um
stearate Claims 0. 01kg 15 The obt ai ned
(overcoated) enteric coated pellets were m xed with powders and

ef f ervescent granul es and thereafter conpressed to effevescent

tablets. 1. A tableted multiple unit effervescent dosage form comprising effervescent tablet

constituents and enteric coating layered units of a core material comprising an acid
5  susceptible proton pump inhibitor in the form of the racemate, an alkaline salt thereof or one
of its single enantiomers or an alkaline salt thereof, optionally admixed with alkaline
reacting compounds, the core material is coating layered with one or more coating layers, at
least one of which is an enteric coating layer, characterized in that the enteric coating
layer(s) has mechanical properties such that the compression of the enteric coating layered
10 units with the effervescent tablet constituents into the multiple unit tableted dosage form

does not significantly affect the acid resistance of the enteric coating layered units.

2. A tableted effervescent dosage form according to claim 1, wherein the proton pump
inhibitor is a compound of the general formaula I in the form of the racemate, an alkatine sait

15 or one of its single enantiomers or an alkaline salt thereof

'l I
Het,—X—S—Het,

wherein
20
Hetp is
R, z«t
o, L
, 1
N or R

ﬁmm!‘ \msl “ ‘!I! .1IS SHEET HAS BEEN




20 Effervescent granul es; Citric acid anhydrous

11. 4 kg Sodi um bi car bonat e 8.4 kg

Pol yvi nyl pyrrol i done K-25 (PVP K-25) 0.3 kg Et OH 99%{W/ V)
0.8 kg 25 water purified K

PVP K-25 was dWOI3R%3% in the ethanol + water to give the gr’?ﬁfﬁ%ﬁf’?lﬁ{f
solution. This solution was used to granulate the citic acid sodium
bi carbonate m xture. The wet nass was 4gri ed at 55C and after cooling
to roomtenperature the granulate was mlled to pass 30 sieve 1.1 mm

34 A pre-mx (for 400 tablets) was prepared by dry mxing in a
Kenwood m xer the foll ow ng; N

x*% /@ )é

Ry,

The

or
Rio Ry,

N in the benzimidazole moiety means that one of the carbon atoms substituted by Rg-Rg

optionally may be exchanged for a nitrogen atomn without any substituents;

R1, R2 and R3 are the same or different and selected from hydrogen, alkyl, atkoxy

optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino,
10 morpholino, halogen, phenyl and phenylalkoxy;

R4 and R are the same or different and selected from hydrogen ,alkyl and aralkyl;

R’¢ is hydrogen, halogen, trifluoromethyi, alkyl and alkoxy;

15
Rg-Rg are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-
alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups R¢-Rg

form ring structures which may be further substituted;
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Sodi um car bonat e anhydr ous 388 g 5 Sor bi t ol

160 ¢ Ant i f oamM 5.8 ¢ The
prem x was passed through a 0.5 mm si eve. 10 Final mxing (for 400

tabl ets) was perfornmed in the sanme Kenwood mi xer where the pcr/sEdsmi?3swi ng
i ngredi ents wawe 9Ti28930m xed: Ef fervescent granul es from above

910 g Prem x from above 204 g 15 Sodium
steryl fumarate (passing sieve 0.5 mm) 7 U Enteric coated pellets
from above 191 g Conmpression to tablets was done on a

tabl eti ng ITB.ChI ne equi pped wi th punches giving 25 mm di anet er f| at

tabl ets. aEQ glm‘éﬂe%%? Xﬁ%fé&?t And'GlectEb fombwiiogmskalpgempn dkd anhde an

aver age hel ght B and an average hardness of 51 N (n=

10). The effervescense t me of th Sre¥fGifiay be branthied antt srelight/CpQ¢-thairg t he
tablet in a basiky! Zgup T‘}'%P'Fqsr?gd&'g@tﬁeﬁ ier si ng the basket in

150 M of water (20 de ll&? leehdicilytaligbnse time was consi dered
fini shed when 29'°°ﬂ?8fegcy§\’g érﬁn#ie“ a-ml?eft in the i mersed basket For
this tablet conposition the time was 58 seconds. The pH of the

obai ned di spersi on when te n tab OtoHairk 4/ wierédtithepioton poap 5. 0.
Gastric juice r8si ét%h’ﬂ%i%f 5%%8‘18 g gl}r&lﬁihg dose oneprazol e renaini ng

after exposure %&xmiopfsoﬂeanﬁémwﬂwmuﬁshours> was 94%
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35 Ef fervescent tablets containing 20 ng S-oneprazol e nagnesi um

salt S Manuf acturing of pellets. Core materi al Suspensi on
for |ayering S- onepr azol e magnesi um 300 g 10
m croni zed. Hydr oxypr opyl net hyl cel | ul ose 75 ¢ er
purified WO 97/25030 1425 ¢ Seeds for Ia@@?%&"%
Non- parei|l cores 300 g
: 43
OCH,CF;
CH,
? N
cH—s—¢
N
/
H
5
OCH,4
OCH;
| (I? N OCHFZ
cH,—s—¢
H
OCH,CH,CH,OCH,

NS
/

10

Ha
(IN—CHgCH(CHa)g
CM;@

- Hllfll! ] IIIM Nlll I

s Sheet Has Been Replaced

Tl

e
THIS S"JEETﬁ"\S BEEN
REPLA ACED




The active substance was suspended in a solution prepared of the

hydr oxypr opyl nmet hyl cel l ul ose in the water. The suspensi on was sprayed
onto the seeds in a Wirster equi pped flui di zed bed apparatus. 20
Core material (acc. to above) 294 ¢ Hydroxypropy,lagﬁwbgse
29 g Tal WO 97/25030 50 g 2s Magnesium
Stearate 4 g V\ater purified
588 ¢ * The tal c and magnesi um stearéte were suspended in a solution
prepared by dissolving the hydr oxypropyl cellulose in the water. The
suspensi on was sprayed onto the core matrial in 30 the sane equi pnent as
above. 36
Enteric coating |ayer Prepared jpel | gts (ﬂ:c ve) 300 g
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CH,
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5 Methacrylic acid copolynme (30% di spersion) 400 g Triethyl citrate

36 ¢ Mono- and di gl ycerides (NF) 6 ¢ Pol ysor bate 80
0.6 g Water purified 235 g 10 The
met hacrylic acid copol yner dispersion was m xed with the triechylcitrate
during aWa%[e2s8h. (= Dispersion A) The pol ysor Bet =S 73d t he

nono- and di gl ycerides were mxed with the water, whereafter 15 this

m xture was heated to above 70C for 10 m nugges and enmul sified in a m xer.
Then it was cool ed during agitation to roomtenperature. (= Emul sion
B.) The enul sion B was added to Dispersion A and m xed to

hormogeneity. 20 Amwﬁef@h«eﬁdm%age fdrmhcmaingw@md.@n&anmra&r@mp
material in a Wirster equi pped fl uidized ed apparatus.

Directly after inhibitoris emeprazolenan alkplioe saitthereefnonSaemepmsple etian alkaling saltithereof.i n
the fluidized bed were sprayed with a hydroxypropyl nethylcellul ose
sol ution containing nmagnesi um stearte 25 dispersed therein to acconplish

an overcoating bayAtableted effertMiem@832@6 forimocarding toi chairdlil SWireih tha akid Sesistance
Water purified ) ] . 12 g . Hydr oxypr opyl
met hyl cel | ul seof the enteric coatingdayersd ypits twpggqemvggégyaglgremenwonenwnc coated

0.3 9 articles defined in the United States Pharmacopeia USP.

6. A tableted effervescent dosage form according to claim ], wherein the acid resistance
of the enteric coating layered units does not decrease more than 10 % during the
10 compression of the enteric coating layered units into the tableted multiple unit effervescent

dosage form.

7. A wableted effervescent dosage form according to claim 1, wherein the enteric coating
layer of the individual units comprises a plasticized enteric coating material.

15
8. A tableted effervescent dosage form according to claim 7, wherein the enteric coating

layer of the individual units have been prepared from water-based polymer systems.

9. A tableted effervescent dosage form according to claim 1, wherein the enteric coating
20 layer of the individual units has a thickness of at least 10pm.

10. A tableted effervescent dosage form according to claim 1, wherein each individual of
the enteric coating layered units are further coated with an over-coat comprising
filmforming agents and optionally pharmaceutically acceptable excipients.

11. A tableted effervescent dosage form according to claim 1, wherein the effervescent
tablet constituents are a carbon dioxide source and a solid acidic compound and optionally
other tablet excipients.
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37 Preparation of effervescent tabl ers. bt ai ned
(overcoated) enteric coated pellets were HH %F and

ef f ervescent granul es and thereafter f evescent

tabl ets. Ef f ervescent granul es; O tri c aC| d anhyq.tq;gggml-,gg

11. 4 kg SO 9HR8L ar bonat e 4 kg

Pol yvi nyl pyrrol i done K-25 (PVP K-25) 0.3 kg 10 EtH 99°/¢(vv/v)

0.8 kg wat er purified . 51 0.3 kg

The PVP K-25 was dissolved in the ethanol + water to give the granulating.

solution. This solution was used to granulate the citric acid sodium

bi car bonat e mi xt uzeAﬂmaed/ﬁfemmmdegeMm agedrding terclgm|le wherein shesligiveseent

ﬁ?nm 'ng to room ter@%&nas%é‘xéfs atrtt,] sod rrr%] 58 s Sicibdrlatelcilr SR optionalfyiotier 1. 1
tablet excipients.

s 13. A tableted effervescent dosage form according to claim 1, wherein a separating layer is
optionally applied in between the core material and the enteric coating layer, characterized
in that the separating layer(s) comprises polymeric, filmforming compounds or tablet
excipients which are soluble, or insoluble but disintcgrating in water, and optionally pH-
buffering, alkaline compounds.

10
14. A tableted effervescent dosage form according to claim 1, wherein the proton pump
inhibitor is optionally mixed with excipients and alkaline reacting material and spray layered
onto inert seeds.

15 15. A tableted effervescent dosage form according to claim 14, wherein the inert seeds

have a size of 0.1 - 2 mm.

16. A tableted effervescent dosage form according to claim 14, wherein the inert seeds are
soluble sugar seeds.

17. A tableted effervescent dosage form according to claim 1, wherein the proton pump
inhibitor is mixed with excipients and optionally alkaline reacting material and extruded into

homogenous cores.

25 18. A process for the manufacture of a tableted multiple unit effervescent dosage form
comprising mixing effervescent tablet constituents and enteric coating layered units of 2
core material comprising an acid susceptible proton pump inhibitor optionally mixed with
alkaline reacting compounds, and said core material is optionally covered with one or more
separating layer(s) and further covered with one or more enteric coating layer(s), whereafter

1 the enteric coating layered units are compressed together with the effervescent tablet
constituents into a tablet, whereby the enteric coating layer(s) has mechanical properties
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A pre-mx (for 50 tablets) was prepared by dry mxing in a m xer the

fol | ow ng; 20 Sodi um car bonat e anhydr ous 4.8 ¢

Sor bi t ol 20 g Antifoam M

0.7 g The prem x was passed through a 0.5 mm sieve. 25 Fi nal

m xi ng (for 50v0awtse36) was perfornmed in the sane m xer whePETSERSAIFS owi ng
I ngredients were dry m xed: Ef fervescent granul es from above

114 g 30 Prem x from above 52 25.5 ¢

38 Sodi um steryl fumarate (passing sieve 0.5 Mm) 0.9 g

Enteric coated pellets from above 4.7 ¢

such that the compression of the enteric coated units with the effervescent tablet
constituents into the tableted dosage form does not significantly affect the acid resistance of
the enteric coating layered units.

5 19. A process according to claim 18, wherein the enteric coating layered units are further
coated with an over-coat before compression of the units together with the effervescent

tablet constituents into the tableted dosage form.

20. A method for inhibiting gastric acid secretion in mammals and man by administering to
10 ahost in need thereof a therapeutically effective dose of a tableted multiple unit effervescent
dosage form according to any of claims 1 to 17.

21. A method for the treatment of gastrointestinal inflammatory diseases in mammals and
man by administering to a host in need thereof a therapeutically effective dose of a tableted

15 multiple unit effervescent dosage form according to any of claims 1 to 17.

22. Use of a tableted effervescent dosage form according to any of claims 1 - 17 for the
manufacture of a medicament for inhibiting gastric acid secretion.

2 23, Use of a tableted effervescent dosage form according to any of claims 1 - 17 for the
manufacture of a medicament for treating gastrointestinal inflammatory diseases.
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t ssion to tablets was done on a tahl eting machi ne equi pped with
p'nc es.giving 25 5 mmdianeter flat tablets. Tabl et S
289G ny. Th¥Q¥M3Mdssed tabl et s hade .an average hei ght of 4. E%kﬁmm%(nﬂ)

and’ an average hardness of 100 N'(n= 5). The effervegpeps c % Jav:
tapblets were measured by putting the ilablet in

¥ring and then i nmersing the basket-in 10 150 mM of water (30 de[?rees ‘
Cel sius). The effervescense tinme was caonsidered finished when
was no material left in the i mersed hAsRet. For this tablet cqnuasition

Phdad 99

the tinme was 55 seconds. : ﬁl'faof t he obt ai ned i spersion
when testing in a tablet in 150 m pur Ve was 5. 0. 15_i @&stric

juice resistance (determ ned®4s. prazol e remai ning after
exposure for 0.1 MHJ during 2“Ro rs)Nwa§ 94% The enteric coating
| ayered pellets conprising a proton=punp inhflbitor may al so be prepared 20
as described in the foll owi ng exanpl es. Exanple 7

Preparation of enteric coating | a}gered pel l ets by extrusion/spheronization.
25 Magnesi um onepr azol e

600 ¢ Manni t ol H,C CH,
1000 g M crocrystalline |ce| ul oseO
300 g 30 Hydr oxypr opyl cell e
100 g Hz-—S . |
) OCH;,
OCH,
HyC CHy
o N
N
caz—é_gN:@A;;
!
H
CHy =
NN
X
~
N O/ CH
5 N(CHa),

The proton pump inhibitors used in the dosage forms of the invention may be used in
neutral form or in the form of an alkaline salt, such as for instance the Mg Ca ,Na ,

or Li+sa1ts, preferably the Mg2+ salts. Further where applicable, the compounds listed

10 above may be used in racemic form or in the form of a substantially pure enantiomer

thereof, or alkaline saits of the single enantiomers.

Suitable proton pump inhibitors are for example disclosed in EP-A1-0005129,
EP-A1-174 726, EP-A1-166 287, GB 2 163 747 and WO90/06925, W091/19711,

15 'WO91/19712, and further especially suitable éompounds are described in WO95/01977 and
W094/27988.




39 7. " Sodium lauryl sul phate ,

6 9 ., Water purified CT/SE96/01738
802- ¢ . WO BA%ating layer 5 Care material (acc. to abov §
400 g - Hydr oxypr opyl net hyl cel | ul ose _ _
48 ¢ Waterpurified 49 . ﬁgp A REREACEME ET
960 ¢ Enteric coating layer 10 Pellets cover
| ayer- (acc. to above) 200 g Met hacrylic acid co'o
100 g Triethyl citrate |
30 g Mono- and di gl yceri des 2 N
59 Pol ysor bate 80 CH, S—{’ I
0.5 g 15 Wwaterpurified A I
309 g Sodi um | auryl sul phate di ss ved in purified water to form
the granulation liquid Magnesi um onepr azol e, mannitol,
m crocrystalline cellul ose and hydroxypropyl cellul ose are dry-m xed.
The granulation liquid is added ta th wder m xture and the mass is wet-
20 m xed. CH,
N
CHa, %—{
o /
H
OCHjs
HsC ~_-CHs
A LM
N cH—s—¢ {
"
N7 SNT Noch,
H
OCH,
HyC__A_Chs o

N(CH3)2
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0.5 mMm- The

dryer and cl assif
separating |ayer

extrudate is spheronized on a friction pld
spheroni zi ng appar at us.

-The core material is
i ed. The prepared core materi al

dried i
i's cover

sol uti on. The enteric co

applied to the pellets covered with separating |ayer fror

di spersion of net

At Frg—tayer—t+s

an agueous

SEMENT SHEET |
pd | by
olop 6 v 1999

in a fluid bed apparatus with a hydroxypfo
nmet hyl cel ul ose/ wat er

hacrylic acid copolyner plasticized wi t

rerhyt—crraté—+e

~which a 30cigmao- and diglycerides/polysorbate dispersion has been added.

The pellets are dried in a

40

fluid bed apparaus.

Preparation of enteric coating | ayered pellets by powder

layering of Asugaralsphareaseadscal composition in the form cf a multiple

unit effervescent tablet comprising, as a first component, a core
material comprising an acid susceptible proton pump inhibitor,
and as a separate second componeﬁt at least one effervescent
‘constituent, wherein the core material is in the form cf enteric
coated pe’;ebs covered with an enteric coated

layer having

mechanical properties such that the acid resistance of the

enteric coated pellets is not significantly affected by the

compression of the pellets with the other tablet components
during tableting.

2. An oral pharmaceutical ComDOSltlon accordlng to claim 1,

wherein the proton pump lnhlbltor 1s a compound of the general

formula I in the form of the racemate, an alkaline salt or one

of its single enantiomers or an alkaline salt thereof

Q I
il
Hetr—X—S$ —Het,
wherein
Hety is
R
R, N
Rl N R3 ) RS
|
Y - nﬁﬁ}ﬁl&itlll{iilmelnﬁellic
Hety is

A



Core nateri al Magnesi um onepr azol e A

6 g Water purified
A

1 5009 ~ Sugar sphere seeds "REPURCEMEN TS HEETO TR
1500 g Hydr oxypr opyl net hyl cel | ul ose :
420 g 10  Aerosil 2000
8 g Wat erpurified 4 30 JAN 13 230
g Separating | ayer Core materi aq (acc. to aboye
500 g 15 Hydroxypropyl cellul ose .
40 g Tal ¢ .
67 g Magnesi um stear at e N

R; 800

[

g 20 Enteric cog Pel l ets
(acc. to above) oS ' q I\/Etd‘racr;%
200 g Tri et %ci 8

f Ned |

ayer

ere@ with separat
A

copol waer
H\N

60 g Wat er pUr i |
392g 25 Magnesi mor‘rEasrazoI e, part of tthe hydroxypropy:{'s
met hyl cel | ul ose and Aerosil[err] are dry- m xed formng a p r.
Sugar sphere seeds (0.25-0.40 mm) are |layered with the powder in a
centri fugal fX& di zed coati ng granul ator while spraying a hydroxypropyl
met hyl cel | ul ose solution (6 % ww. 30
—CH— HH

I

R or

10 Ry,

wherein

N in the benzimidazole moiety means that one of the carbon atoms substituted by Rg-Rg

optionally may be exchanged for a nitrogen atom without any substtuents;

R1, R2 and R3 are the same or different and selected from hydrogen, alkyl, atkoxy
optonally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino,
morpholino, halogen, phenyl and phenylalkoxy;

R4 and Ry are the same or different and selected from hydrogen ,alkyl and aralkyl;
R’¢ is hydrogen, halogen, mifluoromethyi, alkyl and alkoxy;

Rg-Rg are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-

alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, triflucroalkyl, or adjacent groups R4-Rg

form ring structures which may be further substituted;

This Sheet Has Been Replaced
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41 - . -The prepared core material is dried and covered|®REf & S

| ayer in a centrifugal fluidized coating-granul at or. EE.]
apparaws is used for enteric coating |layering. Exa

Preparation of enteric coating |ayered pellets with silicgn

Core materi al Magnesi um onepr azol e 47

8.0 kg 10 Silicon dioxide :

8.0 kg Hydr oxypr opyl nethyl cel | ul ose

1.4 k Sodi um | auryl sul phate

0.1 kg Rm\gp@&p@ﬁq th%l gane orpdiffcrcm and selected from hydrogen, halogen or alkyl and

28. 0 kg 15 Separating | ayer Core material (acc. to above)

10.0 kg  alkyl igymesafimmxgzydupsahdybities tereg§ may be branched and straight C;-Cy—chains
0.8 kg Wat erpurified

10.0 kg 28 comBrisesyictic alldiragpsl fay evample cychaliylalierl.covered with separating
| ayer (acc. to above) 300 g

3. An cral pharmaceutical compositicn according to claim 1,

wherein the proton pump inhibitor is one of the <fcllowing

compounds
OCH,
CH, CH,
O © ;
I Nl
N T —kN |
H
% i
Z IOCH3 .
0 3
N> " |
N —s—
. H, N CH,
- H

TN

et i

H

R



R e
N

¥
¥ faem )

thhacryjic acid copol yner

Pol yet hyl-ene gl ycol 400 REPLACCMﬁﬂs QHEET
Mono- and di gl ycerides (NF) 32
Pol ysor bate 80 "

Water purified R if@%“jg
Suspension layering is perfornmed in a flﬁﬁ d bed appar at us. LMaghesum——
oneprazole is sprayed onto the silicon dioxide seeds froma water °
suspensi on contai ning the dissolved 30 binder and a surface-acti-ve

i ngr edi ent 42

The prepared core material is covered with a separating layer in a fluid
bed apparatus with a hydroxypropyl met hyl cel | ul ose sol ution. The
enteric coating |ayer consistin Cﬁpthacryllc acd copol yner, nono-
and di gl yceri des, polyethylene éﬁ% 400 and pol ysorbate is sprayed
onto the pellets covered with sgpargfHag |ayer in a fluid bed apparatus.

Exanpl e 10 Prepar ati on (6f ﬂ terlccsoatlng | ayered pellets.

S S -{

OCH,
S

OCH,
% N CCHF,
CHZ—S—<ND/ '-
/

OCH,CH,CH,OCH;
A

. N
e ond— 1
/

G

N—CH;CH(CHa)2 _
GE This Shect Has Been Replaced
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10 Enteric coating |ayer Pel l ets covered with sepREPMEMENT SHEET

(manuf act.i,ng and conposition as in exanple 2) Lo
500 g - Met hacrylic acid copol yner, ' REPLAC.E\ yS L{CIEL 5
Pol yet hyl ene gl ycol 6000 75 Hog -
Mono- and di gl ycerides (NF) ié'“SJ@»

Pol ysor bate 80 2 g
Water purified 49 .490 g .20
Exanpl e 11 Preparation of enteric coating |ayeredipellets ~ 1
Enteric coating 25 Pellets covered with separating |ayer

500 g (manuf acturing and conpogftion asg, In exanple 1)

Hydr oxypr opyl net hyl cel | ul ose gﬁt &t ¢ i 250 g

Cet anol —{ Q 50 g

Et hanol (95% ' 1000 g 30

Acet one 2500 g

™
OCH;
S
. HsC x CH3
| QO N
i &<
N cH,—s—¢ m
— .
N N Noe,
H .
OCH, |
HyC_A\_CH
l ("7 N \
CH;—s—¢ N
N
|
H
. CH, ==
(v "\r,N
S\
o’ CH,
N(CH:).‘,
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43 Exanpl e 12 Preparation of enteric coati nfHERKARRATNIIOREE & HEET

5 Core materi al Onepr azol e

225 ¢ Manni t ol 20 1AM 1999

1425 ¢ Hydr oxypropy!l cel |l ul ose T

60 g M crocrystalline cellul ose 50

40g 10 Lactose anhydrous §|0
%‘ sodi uaoﬁygf]éé‘gw% kgsﬁ‘gkeglﬁfcgl %ynép_rggggg according to claim 1, wherein the protémgpump > 49
Wt er purifnhidetor is omeprazole, an alkaline salt thereof, or S-omeprazole or an alkaline 3&0thgreof.15
Separating | ayer Core material (acc. to above)

300 g Hydr oxypr opyl cell ul ose

gg g {fglg%éﬁfﬁln?l?f@ﬁfre&{i%al composition according to claim 1, wherein the acid resistance

49 20 of the eff3HE rioﬁtnfgoﬁygxgg uhfY &in cohereﬁ)c%l wigl ﬁle%&ﬁfé?ﬁenw S eMERAESHEI

| ayer (acc. to above Met hacryl1 ¢ acid copol yner

140 ¢ arficle€ defhedCintth@2nd edltlon of the United States Pharmacopeia USP.

42 g 25 Mono- and di gl ycerides (NF)

749 Pol ysor bate 80 0.7

g _ 6. An oral pharmaceutical composition according to claim 1, wherein the acid resistance

of the enteric coated layered units does not decrease more than 10% during the compression

of the enteric coated layered units into the multiple unit effervescent tablet form.

7. An oral pharmaceutical composition according to claim 1, wherein the enteric coated

layer of the individual units comprises a plasticized enteric coating material.

8. An oral pharmaceutical composition according to claim 7, wherein the enteric coated

layer of the individual units have been prepared from water-based polymer systems.

9. An oral pharmaceutlcal composmon according to claim 1, wherein the enteric coated

layer of the individual units has a thickness of at least 10um.

10. An oral pharmaceutical composition according to claim 1, wherein each individual of

the enteric coated layered units are further coated with an over-coat comprising filmforming

agents and optionally pharmaceutically acceptable excipients.

11.  An oral pharmaceutical composition according to claim 1, wherein the effervescent

tablet constituents are a carbon dioxide source and a solid acidic compound and optionally

other tablet excipients.
This Sheet Has Been Replaced
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The dry I ngredi ents for producing the core materi al a;ﬁﬁ?"" ThH X 6d r

m xer. Addition of granulation liquid is nmade an

kneeded and granul ated to a proper 30 consistency. The wet ISS | S pressed
t hrough an extruder screen and the granules are convelt dd 3 Gt gAY 1233
spherical formin a spheronizer. The corfg material is dried ifjn_a fluid bed
44 apparatus and classified into a suitable particle}size range, e.qg.
0.5 - 1.0 i2m Fieoni ppamedeutical cangositieaccaddirigstocclaiar dd wvhetdﬁp ahes effenvetceniy

| ayer and is entéric coating layered as described in previ qus exarrpl es.
5 Prepar attRat egnsggienty ere ypdiumneasbonate and h}ﬁgﬁ@%ﬂ%n‘?lﬂ'%iﬁ“&%@ optigraly; ethetone
of the exanal es 1S produced according to the process described in

W05/ 0197 7P PHE“H'HEY-e enantioners of omeprazole salts are prepared as
described in W4/ 27988 and oneprazole is produced according to the process
di scl osed 10 in EP-A 1 0005129. These docunents are hereby incorporated in
a whol e byl3 eAarsraicgharmaceutical composition according to claim 1, wherein a separating layer

is optionally applied in between the core material and the enteric coated layer, characterized
in that the separating layer(s) comprises polymeric, filmforming compounds or tablet
excipients which are soluble, or insoluble but disintegrating in water, and optionally pH-

buffering, alkaline compounds.

14, An oral pharmaceutical composition according to claim 1, wherein the proton pump

inhibitor is optionally mixed with excipients and alkaline reacting material and spray layered

onto inert seeds.

15. An oral pharmaceutical composition according to claim 14, wherein the inert seeds have

a size of 0.1 - 2 mm.

16. An oral pharmaceutical composition according to claim 14, wherein the inert seeds are

soluble sugar seeds.

17.  An oral pharmaceutical composition according to claim 1, wherein the proton pump

inhibitor is mixed with excipients and optionally alkaline reacting material and extruded into

homogenous cores.

18. A process for the manufacture of an oral pharmaceutical composition in the form of a
multiple unit effervescent tablet comprising the following steps:
(a) preparing a first component of a core material comprising an acid susceptible proton

pump inhibitor compound, optionally after mixing the proton pump inhibitor compound with

alkaline reacting compounds, in the form of pellets,

(b) optionally covering the pellets with one or more separating layer(s), is Sheet Has Been Replace

T
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45 + % The clains defining the invention are as t

RO LU G R A AT Sy
1. An oral pharmaceutical conposition in the formof a mirti DIREPURCEAT aiEET |
ef fervecent tablet conprising; as a first conponept ..an ent.eri.c
coating | ayered core nateri al 5 conprising an active sups aqﬁtgz },_n‘ ts
formof an acid susceptible proton 52 punp inhibitorjof & Falkhii+He
salt thereof, or one of the single enantioners of{t }

suscepti bl g, pr.ot. p iqhi bi r.an.al kal i ne . Y eof,
the acti ve&%u Og@gﬂ]cee& (rl;l? t_stfﬂglll ? H)g{l)_ %osﬁ%’oﬂ?m ﬁllo‘%{‘l'i B A Fateric C??all'é 1;&%) P
adm xture gt hidhg alkahdritecoatedasdle GviaPaRE R4 esbaPpnem #Dthe form of 3ffeResIRdt
conponent, at |east one effervescent tablet constituent, and as

an opti onatabkehcomdtiaenpponent, a pharmaceutically acceptabl e tabl et

exi pi ent(sge . the core materjial of the first conponent being
covered wi{Eh @HprEwingdthe mixture from stepciitad BRster s, at | east one of which
is an enterjc L - t % I t | n
covered Wi Y/hergg)g glﬁ el %ricﬁ%)%fl% @?gr(s]ﬁlas me@l?amc%f ?rl?g?ltélgg B@J[h tﬂ&nth? E@hé%?ge?&{ g

aft wee

material ame dnb@icestafidl selleRaW it Ghd &¥@VescSnt. tablet constituents WREItRé Babddt doRSSbL ONe
of said entexic coating layers is a polyneric enteric coating

| ayer conpigsficaptlyraffett thetacideresistannet ofahe antptiasodted pélles. conpound,
the enteric coating |layer(s) has nmechani cal properties which 20
preclude significantly adverse affect essentially on the gastric acid
resi st ance;of ,t 1ndi.vi I ent.er | i i i u

compr cosi ol oft DRe R bspriiR b CeB I3 e A i P BABRE oL See Al Do
and opti onwith tahi ¢vreeaEsTeRt compréstioh et 1Y | pellers @ogeer Wikl @icveffeedicent tablet
tablet, and the enteric coating |ayer (s) does not dissolve in the 25
ef f er vescesonsttoents imgo thieomuBiplevmanefféreescentitabiéteformi t ef f er vescent tabl et

is dissolved in water.

20. Use of a tableted effervescent dosage form according to any of claims 1-17 for the

manufacture of a medicament for inhibiting gastric acid secretion.

21. Use of a tableted effervescent dosage form according to any of claims 1-17 for the

manufacture of a medicament for treating gastrointestinal inflammatory diseases.

This Sheet Has Been Replac
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2. An effervescent .tablet according to claim1, whereinphe—prataon pur »
i mhi bitor is a conpound of the general fornula 1 in the|fRERDABENRREN GRS
racerr_hte, an al kaline salt or one of its single j An
al kal i ne salt thereof err Het[errj is _
46 [errj Lerr] 29 JAN 2000

i -

L

45

The claims defining the inventien are as follows:

| l; An oral pharmaceutical composition in the form of a multiple unit
effervescent tahlet cemprising:
as_a flrst compenent, an enteric coating layered cors material
cc.xﬂpr:lh.su‘zglan active substance in the form of an acid susceptible proton
purp J‘I&n.bltor Cr an alkaline salt therecf » or cre of the single
mt:msrs Of the acid susceptible Proten pump inhibitor or an alkaline
sa]'.l: thereof, the active sukbstance of the first corponent optionall:

| beirg in admixture with an allaline reacting compound (s) ; !

n ‘10 as a seccz‘ud campenent, at least cne effervescent tablet c:mstiﬁuent; and
as.ar‘x Opticnal third component, a pharmaceutically acceptable tablet
exipient (s), |

t.he ?ore material of the first component being covered with one or more
c:gtmg layers, at least cne of which is an enteric coating layer, and

- the core material opticnally being covered with a Separating layer

' ” : 'sn.t:uat‘:ed between the core material and the enteric coating layer(s),
m * : ]

; en‘*,’he-reteri at lc‘-'sast; cane of said enteric coating layers is a polymeric

¥ | C coating layer camprising an effective amount of a2 plasticizing

; 2[,3_ . Conpound, the enteric ccating layer(s) has mechanical properties which

o preclude significantly adverse affect essentially on the gastric acid

@1&&1::&3 of the Individually enterie coating layered units upon the

Oeni_p:jas?icm of the said first carmpanent with the said second conpenent

ang. c':.ptxonal third companent, into the multiple unit effervescent

tablgat, and the enteric coating layer(s) does rot dissolve in the

%5 effervescent solution formed when the miltiple unit efferveec ablet
is dissolved in water. R

2. An effervescent tablet according to claim 1, whevein the proton purp
tnnibitor is a compaund of the general formuls Lin the Form of the racamacs. 2q alkaline salt

or one of its single enandomers or an alkaline salt thereaf —

A

Ve S 68—

30

CI? .
chl—X-S—Hcr.l

wherein s



wherein . Nin the benzi m dazole noicty neans that one of the
carbon atons sSubsitted by Rerr]-Rerr] opt i

exchanged for a nirogen atom w t hout any substituents;
R3 are the sane or different and selected from hydrogen

optonal Iy subsituted by fluorine, alkylthfo, al koxyal koky, I o},
pi peri di no, Het(is nor phol i no, hal ogen, phenyl and phenpyla ?kgg%QWﬁP
Rlerr] and Rlerr] are the sanme or different and sel ecte

, al kyl and aral kyl ; R [err] is hydrogen, halogen,
trifluoronmethyl, alkyl and al koxy; 15 erﬂ = rTi—are tne

same or different and seRgcted from hydrogen, alkyl Raal koxy, hal ogen, hal o-

al koxy, al kyl carbony}, alkoxycarbonyl, oxazolyl ~triN] uoroal kyl, or
% @ RS |
. R.

adj acent groups R err]

N or §
Herg is
Rs A N
, < _<N]
/4 Re /( R o
\ | N
H Rq H R'g P
5 X=
—cH— Ry
Rio * Rz
wherein

N in the benzimidazole maiety means that one of the carbon atoms substimted by Rg-Rg

opdonally may be exchanged for a niogen atom without any subsdruents;

10 R1, R2 and R3 are the same or different and selected from hydrogen, alkyl, alkoxy
optonally substtuted by fiuorine, alkylthio, alkoxyalkaxy, dialkylamine, piperidine,
morpholina, halogen, phenyl and phenylalkoxy;

R4 and Rg are the same or different and selected from hydrogen ,alkyl and aralkyl;
S

R s hydvogen, Ralogen,biflcromethy, alkyl and lkosy: AR O LY

15 Rg-Rg are the same or different and selected from hydragen, alkyl, alkoxy, halagen, halo-

alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, wifluaraaliyl, or adjacent grouns Rg-Rg



+7 Rlerr] is hydrogen or fornms an al kyl ene chai n together

hal ogen or al kyl and al kyl goups, al koxy 9roups and noit
branched and straight C[err]-Cerr]-chai né

groupss, for exanple cycloal kyl al kyl . 3. An effecvescqgnt
according to claim1l, wherein the proton punp inhibitor is
fol | owi ng conpounds [err] 48

‘_ | wth err] and
Rierr] and Rlerr] are the same or different and sel ected {f LoARER ﬁ ﬁt-.‘ﬁ ) gﬁfﬁ
igg e a b4

or conprise dqyglic al

y l 3 otey
thBl BN 2530

one of the

Ry0 is hydrogea or forms an alkylenc chain together with Ry and

Riy and Ry3 are the same or different and selectad from hydrogen, halogen or alky! and

alkyl groups, alkoxy groups and moities thereof may be branched and straight C;-Cg~chains

or comprise cyclic alky! groups, for example cyclaalkylalkyl.

5 3,

An effe o
v e fecvescent tab}et accocding to dlaip 1
inhibitor is one of the following campaunds

» wherein the proton pump

|

Ty



[err]__ [err] .

50 4. An effervescent tablet according to claim1,
proton punp inhibitor is oneprazole, an al kaline s3g
S-oneprazol e or an al kal i ne salt thereof.

ef fervescent tablet according to any one ofigclains 1 to 4,
acid resistance of the enceric coating layered units is in
the requirenments on enteric coated articles defined in the
Phmacopei a (USP), Edition 23. 6. An effervescent

3. An T
wHer&eBn. JANCE3
c

ormty with

|

Uni

ablet _according

ted States

to any one of clains 1 to 4, wherein the acid resistance of the

enteric coating |ayered units does not decrease nore
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10 than 10% during the conpression of the enceric coatiRg—tayered -~

units into the tableted nmltiple unit effervescen BMEBT iHEET
7. An effervescent tablet according to any one of clainms 1}t + e SHAET
the polynmeric enteric coating |layer conprising the pl I GhRi 4BGS
conmpound is pr epar ed from wat er - Based pol ymer sys erwls%!Sg %%gff@

8. An effervescent tablet according to any one of clains 1{to—F—whererm—

t he enteric coating layer of the individual unitsihas a thickness
of at |east 10 [err]m 9. An effervescent—tabtet

according to any one of clainms 1 to 8, wherein each
the enteric coating |ayered units
over-coat conprising filnformng _agentls any o

accept abl e exci pi ents. RO T 2 #a?t
any one of clainms 1 to 9, wherein t N G
constituents are a carbon di oxi de soyc# and A solid
conmpound and optionally other tabl et excipiths. 25

i ndi vi dual of

eNfurther coated with an 20

i | |y pharmaceutically

t tablet according to
7 vescent tabl et

acidic
11. An

ef ferescent tablet according to any ore of clains 1 to 9, wherein the
effervescent tablet constituents are 511a m carborate and birbonate, citric

acid and optionally other tablet excipf

OCH,
HyC CHy
l o N
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51 12. An effervescent tablet according to any one of clajn
wherein a separating layer(s) is applied in between the caft
the enteric coating |ayer. 13. An effervescent tablet ac
12, wherein the separating |ayer(s) conprises polyneric, fjl
conpounds or tablet excipients which are soluble, or insolyu
disintegrating in water, and optionally pH buffering, alk%LLne conpounds.
14. An effervescent tablet according to anyyone of cl ai nsl¥4—e-13..wherejn -
the proton punp inhibitor is optionally mxed with excipients and “al kal i ne
reacting material and spray layered onto inert seeds. 15. An

ef f ervescenta t ableffeneeesdi figh1s0 a@b&idm;gl‘ﬁc Mg gl Nihanl B89 brf ave a

size of 0. 1- ] 16. An efferves t” tab et acc rding toclaim1l
wherein the ]%’ﬁ‘g?tmgejesdm S A i s3de ’?1‘7’: Sg\ﬂ*%@ lgear: aht

t abl et accoralikafin=osaltytimrectHf clains 1 to 13, \/\herel n the proton punp
inhibitor is mxed with exipients and optionally al kaline reacting materi al
and extruded into honbgenous cores. 18. An effervescent tablet according
to any of cl%i AB effeyrestghonbainlet racthraling ftor argsoentf tdbirst L const whewih ()

di ssokved | nayal fdsiLESEISE bk BndQiUtd O W {1 Pbha! 4851 B elfuty with
the requirements on enteric coated articles defined in the United States
Pharmacopeia (USP), Editien 23,

6. An effexvescent tablet according to any cne of claims 1 to &, wherain the
acid resistance of the enteric coating layered.units does not decrease more

10 than 10% during the compressicn of the enteric coating layered units into the
tableted multiple unit effervescent desage form.

7. An effervescent tablet according to any cne of claims 1 to 6, wherein the
polymexic enteric coating layer comprising the plasticizing compound is
prepared frem water-based polymer systems.

15 8. An effervescent tablet according to any cne of claims 1 to 7, wherein the

enceric coating layer of the individual units has a thickness of at least
10 ym.

‘ 9. An effervescent tablet according to any cne of claims 1 to 8, wherein each
individual of the enteric coating layered units are further ccated with an
20 over-coat comprising filmforming agents and cpticnally pharmaceutically
) acceptable excipients.

10. An effervescent tablet according to amy one of claims 1 to 9, wherein the
effexrvescent tablet constituents are a carbon dicxide source and a solid
acidic campound and optionally cther tablet excipients.

25 11. An effervescent tablet according to any one of claims 1 to 9, wherein the
effervescent tablet constituents are sodium carbenate and bicarbonate, citric
acid and cpticnally other tablet excipients.
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bel ow the pKa of the enteric coating polyner. 19. A procgss—

manufacture of a multiple unit effervescent tablet sui t ablyh
use, in particular for the traetment and prevention of ga$
rel ated di seases in mamuals (i ncludi ng3kan), conprising:

conponent, .gn.entgric coatin Iayered core materi al corrprl sitn
subst ance |l§ s ‘f‘t?ﬁf?%“’ér’f—ag@ﬂa%q? t ¥h By gretdnciRinp L

al kal i ne sal seﬂahatﬂﬁ:f laﬁF‘ (@nes Qfopiﬂé@ 8 B&Eﬁﬁ&@gtd%\ﬁ&gj 1 andtQPa aci d

é ' W; f’@ﬁ’?ﬁ

an act [ ve

suscepti bl e BLQ QN TTHFI nhi bitor or an al kaline salt theréofs tte
active substarice ¥Tst conponent optionally being in adm xture
with an al kal i ne reacting conpound (s); as a second conponent at | east

ff
one effervesceqt Jrahl el .. {:Cé?ﬁtd tac‘:‘ceo%tdiéﬁ pd SLAH AR SRR R ARy SEEERTED e

52 as an optron hird
t abl et lsaYéRiﬁiPéflﬁ'@l’@%%S polyreric, fsémﬁbrmeswoundspcr $iankptt enacipidritowi ng
steps:  which(k SQRBINOCR 1BsSMbid Bl RhiRGRISnIaLaLEaE, GRAPTISing the

active ]
optionally pE-buffering, alkaline compounds.

14. An effervescent tablet accexding to amy cne of claims 1 to 13, wherein
the proten pump mb..bxtc* is opticnally mixed with excipients and alkaline
Teacting material and spray layersd cnto inert seeds.

1S. An effervescent tablet according to claim 14, wherein the inert seeds
have a size of 0.1-2 mm.

16. An effervescent tablet according to claim 14, wherein the inert seeds
are soluble sugar seeds.

17. An effervescent tablet according to any crne of claims 1 to 13, wherein
the proton punp inhibitor is mixed with excipients and cpticrally alkalme
reacting material and extruded into homogenous cores. '

18. An effervescent tablet according to any of claims 1 to
17 wherein the effervescent tablet constituent (s) dissolved
in water results in a solution with a pH value that is

below the pKa of the enteric coating polymer.

19 . A process for the mamufacture of a maltiple unit effervescent tablet
suitable for medical use, in particular for the treatment and prevencion
of gastric acid related diseases in memmals (including man), comprising:
as a first component, an enteric ccating layered core material comprising
an active substance in the form of an acid susceptible proton pue
inhibitor or an alkaline salt thereof, or cne of the single enantiomers of
the acid susceptible proton pump inhibitor or an alkaline salt thevecf,
the active substance of the first companent opticnally beirng in admixture
with an alkaline reacting copourd (s} ;

as a second compornent, at least cre effervescent tablet
censtituent; and

AR O A



5 substance and optionally conprising an al kaline conpound(s),

(b) -optionally covering the core material of step (a) w 3% l‘..,a.gs",,,_:,' »

| ayer, (c) covering the core material fromstep ( i )W th
pol ymeric enteric coating layer(s), 10 (d) optignally co \4@;;4 Nig
the individually enteric coating |layered units w thtarg By ARl Aty n

| ayer, (e) mxing a nultiple of the enteric coatinfgjl ayered unitsl o
step (c) or (d) with the effervescent tablet constlituent(s) and

opti onal pharmaceutically acceptsdl e tabl et excipijents, and 15

(f) compressing the mxture of step (e) into the nmultiple unit

ef fervescent tablet, wherein at | east one polyneric enteric coating
| ayer conpraasés epticnal thirdfdospdriene, anphamtacsitaeaplyatsepiablegtaadepound, the
enreric co | ayer (s) has nechani cal properties which preclude
significant a%R/erse 20 affect essentially on the gastric acid

resi stance of the individualy enteric coating layered units upon
the conpressiign ek & ts mxed with the effervescent
tabl et consti tugeirﬁc (s) dé‘él% @%gonwg s{:lﬁ%ﬁhar maceuti cal |y acceptabl e

tabletting excipients, into the mul tiple unit effervescent tablet,
and the ent ¢4l cfoﬁmmgu@peé(c&) does nﬁ&laﬁimn@L@%ﬂ@ctmt he

ef fervescent ,sol ution forned when' the nmul ti unit . ef f ervescent
t abl et g| s drSESTT 3PR REtERLLY comprising %aﬁﬁiﬁ%f 3@t ding to claim
19, wherein (bhe:pemrell;c coamtingghe core matéwipbrafdstap {d wid & wephmatigpat ed

W th an oveg §&at before conpression of the units together with
the effervescent tablet constituents into 30 the nultiple unit:
ef f er vescent{ct gvesing the core material from step (a) or step (b) with polymeric

ernteric coating layer(s),
.10 (d) optionally covering the individually enteric coating layered units

with an overcoating layer,
(e) wixing a multiple of the enteric coating layered units of step (c)
or (d) with the effervescent tablet comstituent(s) and cpticmal
pharmaceutically acceptable tablet excipients, and

15 (f) compressing the mixture of step (e) into the multiple unit
effervescent tablet,

wharein at least ane polyweric enteric coating layer comprises an
effective amount of a plasticizing campound, the enteric ccating
layer(s) has mechanical properties which preclude significantly adverse

20 affect essentially cn the gastric acid registance of the individually
enteric ccating layered units upan the conpression of the irdividual
units mixed with the effervescent tablet conmstituent(s) and cpticnal
pharmaceutically acceptable tabletting excipients, into the multiple
unit effervescent tablet, and the enteric ccating layer(s) does not

25  dissolve in the effervescent soluticn formed when the multiple unit
effervescent tablet is dissolved in water.

20. A process according to claim 19, wherein the enteric coatirg
layered units are further ccated with an over-ccat before conpressicn

of the units together with the effervescent tablet constituents into
10 the multiple unit effervescent tablet.

L
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53 21. An effervescent tabl et when prepared by the proce EP
20., 22. Use of -an effervescent tablet according to any o -

~and 21 in the manufacture of a nedicament suitable for inhifi
acid secretion. 23 Use of an efferyescent tablet accordin —-t—o'a‘ﬁ‘"” 0
claim1-17 and 21 in the manufacture of a medicament suit4dblie igr.;mﬂeh%n
gastroi ntestinal inflamuatory diseases.

53 ‘

21l. An effervescent tablet when prepared by the process of claim 19 cor
10,

21. Use of an effervescent tablet according to amy cne of claims 1-17
and 2! in the manufacture of a medicament suitable for inhikiting
gastric acid secretion.

723 Use of an effervescent tablet according to any cue of claimg 1-17
and 21 in the mamufacrure of a medicament suitable for treating
gastrointestinal inflammacory diseases.

-
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