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Fretrd of tnhe Thventron 5 Thé present invention refers to new
pharmaceutical fornulations conprising acid |abile het er ocyclic .
conmpounds wi th gastric inhibitory effect, in the follow ng to as
pr ot on Woﬁﬂﬁ%‘? nhi bitors. The new fornul ations are int eﬁwﬁéral
use. Furthernore, the present i nvention refers to a new nethod for the
manuf acture of such a fornulation-and, the use of the new formul ati ons
I n nmedicine. 10 Background of the invention The proton punp
I nhibitors are for_exa Ie co Qun of the general fornula I
[err] 15 NEW PHARM W‘J'{ON PROCESS

Ficld of the i .

s The present invention refers to new pharmaceutical formulations comprising acid labile
heterocyclic compounds with gastric inhibitory effect, in the following referred to as proton
pump inhibitors. The new formulations are intended for oral use. Furthermore, the present
invention refers to a new method for the manufacture of such a formulation and, the use of
the new formulations in medicine.

10

Bad] 4 of the invent

The proton pump inhibitors are for example compounds of the general formula I
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N in the benzimidazole moiety means that one of the carbon atoms substituted by Rg-Ro
optionally may be exchanged for a nitrogen atomn without any substituents;

R}, R2 and R3 are the same or different and selected from hydrogen, alky], alkoxy optionally

substituted by fluorine, alkylkthio, alkoxyalkoxy, diatkylamino, piperidino, morpholino, halogen,
phenyl and phenylalkoxy;

R4 and R5 are the same or different and selected from hydrogen, alkyl and aralkyl;

R’¢ is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;
Rég-Rg are the same or different and selected from hydrogen, _alkyl. alkoxy, halogen, halo-alkoxy,

alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups Rg-Rg form ring
structures which may be further substituted;

R1pis hydrogen or forms an alkylene chain together with R3 and



or wherein N in the benzi m dazol e noi ety nmeans that one of the

carbon atons substituted by R err]-Rerr] optlonally may be exchanged
for a nitrogen atom w thout any SubstiTuents; TO Rerti—R err] and .
Rlerr] are the sane-or different and selected from hydrogen, alkyl, al koxy
optional ly sustituted by fluorine, alkylthio, alkoxyal koxy,
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sel ected from hydrogen, al kyl and- aral kyl ; _ R [err] is hydrogen,

hal ogen, trifluoronethyl, alkyl and al koxy; - Rerr]-Rerr] are the
sane or different and selected from hydrogen, al kyl, al koxy, hal ogen,

hal o- al koxy, al kyl carbonyl, al koxycarbonyl, oxazolyl,
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Rlerr] and Rlerr] are the sane or different and selected from hydrogen,
hal ogen or al kyl and al kyl groups, al koxy groups and noities thereof
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s  The proton pump inhibitors used in the dosage forms of the invention may be used in neutral

2+ . 2+

form or in the form of an alkaline salt, such as for instance the Mg“*,Ca** Na*, K* or Li*salts,

preferably the Mgz* salts. Further where applicable, the compounds listed above may be used in

racemic form or in the form of a substantially pure enantiomer thereof, or alkaline salts of the
racemates or the single enantiomers.

10

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 W090/06925, W091/19711,
WO091/19712, and further especially suitable compounds are described in W094/27988 and

wWO095/01977.

15

These proton pump inhibitors are, as already mentioned, useful for inhibiting gastric acid
secretion in mammals and man. In a more general sense, they may be used for prevention
and treatment of gastric-acid related discases in mammals and man, including e.g. reflux
esophagitis, gastritis, duodenitis, gastric ulcer and duodenal ulcer. Furthermore, they may be
20 used for treatment of other gastrointestinal disorders where gastric acid inhibitory effect is
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desirable e.g. in patients on NSAID therapy, in patients with Non Ulcer Dyspepsia, in

patients with symptomatic gastro-esophageal 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 to prevent aspiration of
gastric acid mdwpreventaxidmmcssmmﬁon. Further, they may be useful in the
treatment of Helicobacter infections and diseases related to these.

These praton pump inhibitors are, however, susceptible to degradation/transformation in
acidic reacting and neutral media. The degradation is canlyzed by acidic reacting
compounds and the proton pump inhibitors are usually stabilized in mixtures with alkaline
reacting compounds.

In respect to the stability properties of the proton pump inhibitors mentioned above, it is
obvious that a proton pump inhibitor in an oral solid dosage form must be protected from
contact with the acidic reacting gastric juice and the active subsance must be transferred in
intact form to that part of the gastrointestinal tract where pH is less acidic, neutral or
alkaline and where rapid absorption of the pharmaceutically active substance, i.c. the proton
pump inhibitor, can occur.

A pharmaceutical dosage form of these proton pump inhibitors is best protected from
contact with acidic gastric juice by an enteric coating layer. In US-A 4,853,230 such enteric
mmmammmmmdmmsmmmm
conmhanﬂkﬂmecmmmﬂmmpﬂsingmemesubmme.asemunghyuandm
enm::coannglayu

Ordinary enteric coating layers, however, comprise compounds which contain acidic
groups. If covered with such an enteric coating layer, the acid labile substance may rapidly
decompose by direct or indirect contact with the acidic groups resulting in discoloration of
the content and loss in content of the active compound with the passage of time. The
discoloration can be avoided by applying some type of separating layer between the core
material comprising the susceptible proton pump inhibitor and the enteric coating layer.
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for instance the My[err],Ca[err],NaJerr],Klerr] or Li[err] salts,
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formulations to simplify the manufacturing of such enteric coated articles comprising acid
labile substances.

ms.umnm.qf_nn.inmﬁeh.

According to one aspect of the invention a new pharmaceutical dosage form is provided in
the form of an enteric coated tablet. Alternatively, individually enteric coated units are
prepared and filled into a capsule, a sachet or included in a tableted multiple unit dosage

15 form.

The present invention is characterized by the presence of a separating layer between an

alkaline reacting core material compnsmg a pharmacentically active acid labile substance

and an enteric coating layer, wherein the separating layer comprises a water soluble salt of
20  an enteric coating polymer.

According to a second aspect the present invention provides a process for the manufacture

of two functionally different layers in one manufacturing step. By such a process a

separating layer comprising a water soluble salt of an enteric coating polymer is obtained,
2s  as well as the enteric coating layer itseif.

‘Thus, the present invention simplifies the preparation of enteric coated articles comprising a
| separating layer between a core material and an enteric coating layer by providing a new
process for the manufacture of such dosage forms. According to said process the separating
30 layeris formed by an in situ reaction between the enteric coating polymer and the alkaline
core material compnsmg the pharmaceutically active substance.
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disease,” and Tn patients Wih gastri nomas. They nmay al so be used in
patients in intensive care situations, in patients with acut e upper
gastrointestinal bleeding, pre- and postoperatively to pr | rat’i on
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however, susceptible to degradation/transformation in acidic reacting

and neutral nedia. The degradation is catalyzed by acidic reacting 10
conpounds and the proton punp inhibitors are usually stabilized in mxtures
wi t h al kal Briefdescription gfshe Figuresrpounds. In respect to the stability
properties of the proton punp inhibitors nentioned above, it is

obvious that a proton punp inhibitor in an oral solid dosage form nust be
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conpounds {ie§ g&@&gm groups. |If covered with such an enteric
coating | ayer, B¥ﬁe acl ‘Ia&!)ﬁre substance may rapidly deconpose by
direct or indirect contact with the acidic groups resulting in

di scol or at | and loss in content of the active
conpound T . The .30 discoloration can be avoi ded by
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formulation comprising a core material that contains 2 proton pump inhibitor , one or more
alkaline reacting compound(s) and optionally pharmaceutically acceptable excipients, which
formulation has a water soluble separating layer and an entesic coating layer and wherein
the core material is alkaline and the separating layer is being formed in situ during the

20 enteric coating as a salt between the enteric coating polymer(s) andanalkalmereacung
compound(s) in the core material.

Anoﬂmobjectofthepresentmvenuon 1stoprov:deanewprocess for the manufacture of
such entmccomdphmmceuucalfomlaum compnsmgaeorematcﬁalofaptoton

2s  pump inhibitor wherein asepmnnghyulsfomedinsmdmngmeenmccoaung bya
reaction between the enteric coating polymer(s) and one or more alkaline reacting
compound(s) in the core material, i.c. thereby a salt is formed between the enteric coating
polymer(s) and the alkaline reacting compound(s).

P Thenewphummuﬁcddosagefounmmdingbﬂninvénﬁonisﬁmheréhmmﬁudm
the following way. Compacted tablets or individual cores (in the form of small tablets, small
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descri bing such a separating | ayer between a core mat eri al conprising
t he pharnaceutically active substance and an enteric coating Iaﬁr. ‘2%}

for instance, UNOASM3IMS 505, EP 0,277, 741 and EP 0, 342, 522. THEFEPSPIE, ¢
techni ques to 5 apply at least two diffei nt |ayers on a pellet core or
a tablet conpising an acid |abile - conpound is rather conplicated and
there is a demand for finding new processes and formul ations to

abi | o Subst ancaedt BipBoreal il B prousd Bl ofbhofin e SRR A PS5

one aspect of tMebﬂmmglommumdnrmwwﬂsmdmmnﬂmmd igisingieded in
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an al k&l i rag entssic chating enptesialy sxesontad with ope pemarg eaterip aeatiag dayeiscal | y
active acid | abile substance and an enteric coating |ayer, wherein
the separating | ayer conprises a water soluble salt of 20 an enteric

coati ng pol ymer .The separatingAsyepis dormgd irosits byaxeattion btwedn thé entericcvating padyifci(s) on
provides a pr °Cea%§ tl];eoarlka&igg rranuf A uun%(s) in the core material during the enteric coating
process.
10
The core material for the manufacture of enteric coated pellets can be prepared according to
two main principles. Firstly, seeds can be layered with the proton pump inhibitor, alkaline
reating compound(s) and necessary excipients to give an alkaline reacting core material, or
the alkaline reacting core material can be prepared as substantially homogeneous cores or
15 tablets comprising the proton pump inhibitor and the alkaline reacting compound(s).

The alkaline reacting compound(s) in the core material or tablet cores, necessary for an in
situ reaction with the enteric coating polymer, is a substance in the position to form a water
soluble salt with an enteric coating polymer. Such alkaline reacting compounds are for

20 instance amino acids, such as lysine, arginine, ornitine, histidine, organic buffering
compounds such as trometamine (i.e. Tris-buffer), N-amino sugars such as N-methyl-D-
glucamine (i.e. Meglumine ), N-ethyl-D-glucamine (i.c. Eglumine ), glucosamine, disodium
-N-stearoyl-glutamate, heterocyclic amine derivatives such as piperazine or its hexahydrate,
N-methylpiperazine, morpholine, 1-(2-hydroxyethyl)pyrrolidine, alkali salts of citric acid,

2s  tartaric acid, caproic acid or fatty acids, alkali metal phosphates, silicates or carbonates,
sodium, potassium, magnesium, calcium or aluminivm hydroxides and organic amines such
as ethylamine, dicyclohexylamine or triethanolamine, or alkaline ammonium salts.

‘The core material as such should be an alkaline reacting core material, i.e.l the amount of
3o alkaline reacting compound(s) available in the core material should be enough to form a sait
between the enteric coating polymer(s) and the alkaline reacting compound(s).
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process a separating |layer conprising a water soluble salt of an
enteric coating polymer is obtained, 25 as well as the enteric coating .
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coati ng a core terl al (1)
compr i 21 rgoegfsfaBon st i hold thaR B3Il dry theBbbichl R ONBe AR BERE e o o1 ¢
coating | maeeral( 3) and the core 10 material (1) there is a separ ating |ayer

(2) shown. The separating layer (2) is on the photo © inked by a
fl uorescent col our.

The upper limit range is oniy restricted by the need to include a pharmaceutically active
ingredient and excipients such as binders etc in the alkaline core material. The concentration
1o of alkaline reacting compound(s) may be illustrated as follows. For a core material where,
for instance, 10 % w/w of a proton pump inhibitor and 5 % wiw of excipients (binders,
surfactants etc) are to be included, 85 % w/w remains to possible disposition to the alkaline
reacting compound(s). For such a core material, this means that, if the alkaline reacting
compound is sodium bicarbonate which has the rather low molecular weight of 84 u, the
1s  concentration of the alkaline material in the core material will be
[(85/84)/100] x 1 000, i.e. approximately 9.9 mmol/g in the alkali containing part/layer.

One or more enteric coating layers are applied onto the prepared core material or tablets by
using a suitable aqueous coating technique. The cnwric'coaﬁng material is.dispetsed and/or
20  dissolved in an aqueous vehicle. As enteric coating polymer(s) one,ormoré.separatelyor
in combination, of the following can be used; methactylic acid copolymers, celiulose
acetate phthalate, hydroxypropyl methyicellulose phthalate, hydroxypropyl methylcellulose
acetate succinate, polyvinyl acetate phthalate, cellulose acetate lnmellime.
carboxymethylethylcellulose, shellac or other suitable enteric coating polymer(s).

The enteric coating layer(s) may contain pharmaceutically acceptable plasticizers to obtain
desired mechanical properties, such as flexibility and hardness of the enteric coating layer(s).
The amount of plasticizer is optimized for cach enteric coating formulation, in relation to
selected enteric coating polymer(s), selected plasticizer(s) and the applied amount of said
30 polymer(s). The mechanical properties of the enteric coating are especially important for a
~tableted multiple unit dosage form, i.e. the individually enteric coated units must withstand



15 One object of the present invention is to provide a new enteric coated
pharmaceuti cal formul ation conprising a core material that contains a
peot on punp inhibitor, one or nore al kal i ne reacting conmpound(s) and
optionally pharmaceutically acceptabl e excipients, which for %on
has a water sol P %2438,r ating | ayer and an enteric coating |ay 161 .
wher ei n the core material is alkaline apg the separating layer is
being forned in situ during the 20 enteric coating as a salt between the
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thereby a salt is torned between the enteric coating pol ymer (s) and

t he al kali ne feacting conmpound(s) . 30 The new pharnaceutical dosage form

according to the égg;rh%' H.F&"«g% s S o g,q,?d inhihi Qﬁm ng
way. Conpacted tgg? tS or |6rle|u{ﬁ&d%1a coregl ?I?% 6' %mgfm}g#tta ?n{ia ets,
smal | reaviihgIonipoaRifs) is described more in detail below. The individually enteric coated
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beads, granul es GPFCHEAM becanstityed agoprding so different PEREIBlES- i it or in the form

of a racemate or one of its single enantioners or an al kaline salt of

sai d conpound or one of its single o
1o The active substance, the proton pump inhibitor, used as a racemate or one of its single

enantiomers or an alkaline salt of said compound or one of its single enantiomers, mixed
with the alkaline reacting compound(s) is applied on sceds and are used for further
processing.

15 The seeds, which are to be layered with the active substances, 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 active substance in
the form of crystals, agglomerates, compacts etc. The size of the seeds is not essential for

20 the present invention but may vary between approximately 0.1 and 2 mm. The seeds layered
with active substance are produced cither by powder or solution/suspension layering using
for instance granulating or spray coating/layering equipment.

Before the seeds are layered, the active substance is mixed with alkaline reacting

25 compound(s) and further components to obtain preferred handling and processing
properties and suitable concentration of the active substance. Pharmaceutical constituents
such as fillers, binders, lubricants, disintegrating agents, surfactants and other
pharmaceutically acceptable additives, can be used. Binders are for example celluloses such
as hydroxypropyl methylcelluiose, hydroxypropyl cellulose and carboxymethylcellulose

30  sodium, polyvinylpymolidone, sugars, starches and other pharmaceutically acceptable
substances with cohesive propettics. Suitable surfactants arc found in the groups of
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its hexahyRfusedfor further progessing pi per azi ne, nor phol i ne,

1- (2- hydroxyethyl)pyrrolidine, alkali salts of citric acid, 25 tartaric
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Alternatively, the aforementioned alkaline reacting core material can be prepared by the use
of spray drying or spray congealing technique. -

2 The prepared alkaline reacting core material in the form of tablets or pellets are spray
coated with an aqueous enteric coating polymer dispersion/solution. The process
pmmmsmhumbtﬁrmwamakﬂow.ammiurdrﬂowmdspnyingmem
adjusted with respect to the equipment used for the process as well as the specific enteric
~ coating polymer(s). The inlet air temperature must not be such that the enteric coating
25 polymer(s) will block in the spraying nozzles.

The invention is described more in detail by the following examples, which are not intended
to limit the scope of the invention. : '



WD 96/ 24338

PCTFSE96/ 00161 Thas, tThe concentration of alkaline reacting
conmpound(s) in the core material (before applying the enteric coating
polynmer) is fromapproximately 0.1 nmmol /g dry ingredients in L0016

al kal i cont ai niW@ 924338 of the core material up to approxi natel m’g rrrm”g
preferably the 5 concentration shall be nogg than 0.3 nmol/g dry
ingredients in the al kaline part of the core mat eri al . The
upper limt range is only restricted by the need to include a

phar maceuti cal | y%%ﬁéﬂ%/rg i ngredi ent and exci pients such as binders etc
in the al kaline terial. The concentration 10 of alkaline reacting
conmpound(s) nmay be illustrated as follows. For a core naterial where,

for instance, 1Q.,%wW w of .a proton [S1ATRel! 9 ents
(bi nders, %Mw%msﬁﬂnﬁ@%“ﬁg@%%ﬁméé %jo %%ﬁ’n??%@gto
possi bl e di sposigroseduicOFirtly, drylisgredients are thoroughlytrnined andthen grarfuljted With a selationa
core material, this neans that, 1f the alkaline re Cl:u. n . cwound is .
sodi um bi car ondna lsherateryimixer; e dried geanu wm@wﬁ'& k’ﬂ&"&ﬁ!"‘!&‘r‘ RIXipg e
15 concentratiop,of the alkaline material in the core material wll be

[ (85/84)/100 x 17G0O, ie. approximately 9.9 mmol/g in the alkali containing
part/| ayer. One or nore enteric coating layers are applied onto the

prepared core erjal .or tablets.b uﬁb(ﬂﬁ it us coating
t echni que. Thenm'ﬁ“mpﬁa%“dl sper@g yanzwégi ssol ved

in a aqueous vehicle. As enteric coating polyner(s) one (umolfgdry ingrdichatiel vy

or i n conbination, of the follow ng can be used; methagryli aci
copol yners, ¢®l | ul ose acet ate phthal ate, hydroxypr oﬁ%‘ﬁgﬁﬂ’éﬁf&lﬁ‘é’ﬂ se
pht hal at e hydr oxypropyl nethyl cel |l ul ose acet ate succi nate, polyvinyl

acetate phthalate, cellulose acetate trinellitate,
car boxynet hyl et hidmseprazdlese, shellac or ot @4 guitable enteric coating

pol ynmer(s). 25 .he enteri g coating |la may contain )
phar maceut i cal | ybmm%#@m%ers t)cl)ﬁgl(gt in 4.2

Microcrystalline cellulose 385g
1S _

Granulati uti

Distilled water 173 g

Comn starch . 17g

20  The solution is poured over the premixed powder mass during mixing. The wet granules are
dried on a tray in a drying cabinet. The dried granules are milled to pass a 1.0 mm sieve.

The granules are mixed with

Talc 31g
25 Sodium dodecyl_ sulphate 208¢g

Microcrystalline cellulose 192¢g

Magnesium stearate 50g

in a laboratory mixer, and then compressed into tablets having a size of 7TmmJ and a
30  weight of approximately 125 mg. The obtained tablets have a content of lansoprazole of 10
mg per tablet.



desired nechani cal properies, such as flexibility and hardness of the
enteric coating layer(s). The amount of plasticizer is optimzed for
each enteric coating formulation, inrelation to - sel ected enteric .
coating pol yner(s), -sel ected plasticizer(s) and the applied anount of said
30 pol yr@&%The mechani cal properties of the entericpgpakdcddier’ ©

especi al 'y inportant for a tableted multiple unit dosage form i.e.
the individually enteric coated un| ts Must withstand WO

96/ 24338

PCT/ SE96/ 00161 12

the conpression into a tableted nultiple uni t dosage formw t hout any

significap,ef resi.st SU|t i cizers are

for i nsta%@"’wg %FMF?We%%"FW%E %Mbaﬁl' Bsters,

pht hal i c ' flsidRed ddd. sebacat e, cetyl aI cohol pol yet hyl ene
Wﬁu;ﬂh@b&d

gl ycol s, )0l ysorbates or other plasticizers. 5 The preparation
of the core nmaterial containing the proton punp inhibitor and al kaline

reactigg WSCH bed nore in detail below The individuall y'
entenic coate cores can be constituted according to different
princi pl eWater 10 The active substance, the proton pum80idgi bitor, used as

a racemat ne of its single enantionmers or an glkaline salt of
sai d corrpi'ﬂﬁ%ylgp"ffne of its single enantioners, mxed ?:J( Bwith the

al kal i ne Nadadrylsglpksgerpound(s) is applied on seeds and aoq%Jsed for further

processi ng. 15 The seeds which are to be layered with the active

subst ance X &bl e seeds conprising di fferent oxi des,

cel | U'lPSeicet"ﬁﬁh%EinSte ymar's and other nmaterials, aloneg m Xt ures
or water solu seeds conprising different inorganic saT t% sugars,

non- par ei Maleand other materials, alone or in mxtuld®sg Further, the

seeds may conprise active substance in

This single coating step resulted in tablets having two polymieric layers with different
characteristics. The inner layer is not soluble in acetone, as the outer layer, but soluble in

1S water. Figure 1, obtamed with confocal laser scanning microscopy (CLSM) shows a cross-
section of the tablet where the separating layer is easily detected as a layer having an
intense fluorescence.

The separating layer is spontancously formed in situ during the process, as a salt between
20 the alkaline reacting compound and the enteric coating polymer.

Example2

Core material containing the magnesium salt of (-)-omeprazole and the alkaline reacting
35  compound trometamine (= tris-buffer) is prepared by extrusion and spheronization.

The powder mass is mixed in a Isboratory mixer and then water s added.



the formof crystals, agglonerates conpacts etc. The size of the seeds is
not -essential for 20 the present invention but nay vary between

approximately 0.1 and 2 mm The seeds | ayered wi th active substance
are produced either by powder or solution/suspension |ayering %mm
for instance gru@®Wa43d®hg or spray coating/layering equi pnent. |

Before the seeds are |ayered, i.e. active sufgtance is mxed with alkaline
reacting 25 conpound(s) and further conponents to obtain preferred
handl i ng and processing properties and suitable concentration of the

active subst ancgﬁ@muti cal constituents Su%ﬂﬁgﬁﬁher S,
bi nders, lubric , dl sintegrating agents, surfactants and ot her

pharmaceutical |y acceptabl e additives, can be used. Bimoel/gdeyiegredientsinanpl e

cel l ul oses such as hydroxypropyl nethylcellul ose . .

cel l ul ose and car boxynet hyl cel | ul ose 30 sodi um pol yvpﬁ%ﬁ%ﬁﬁ% ?l)
sugars, starches and ot her pharnaceutically acceptable subst ances

wi th cohesive properties. Suitable surfact an&gO are found in the groups of
VO 96/ 24338 § Magnesium salt of (-)-omeprazole g .

PCT/ SE96/ 00161 g4 . 13

phar maceutical ly acc 5% aB’| geur?(l)orfi oni c or ion?%ogsurfact ants such as a for

i nst ance sodi umTrometaiiner y| sul fate or pol ysH9=£ es. Mt ernatively,

t he active subs m xed with al kaline co Ed(S) and further mxed with
5 suitabl e constitu s can be formulated int0o Tabl ets or individual cores.

Said tablets or Maginfslpwd ™Yy be produced byo5g

conpr essi on/ ext rusi on/ spheroni zation or balling utilizing different
processi ng equi Fiysdrexypropylmethylerilulose.6eps t abl €8 or cores can further be

| ayered with ditional ingredients corqig_i sing active substance and

al kal i ne reacti ng conpound(s) and/or be“used for further processing.

The powder mixture is mixed with the water and the wet mass is mixed to obtain a suitable
consistency of the mass.
1
Extrusion is performed with an extruder fitted with 1.0 mm screen. The extrudate is formed
into pellets on a spheronizer and dried in a fluidized bed drier.
200 g of the obtained pellets are spray coated with the enteric coating dispersion described
20  below, in a Wurster equipped fluidized bed.

Enteric coating dispersi

Water 939g
Polyethylene glycol 400 46¢g

™
2s  Eudragit L30D-55 1515¢

This single coating step resulted in peliets having two polymeric layers with different

characteristics. The inner layer is not soluble in acetone as the outer layer, but soluble in

water, The separating layer is spontaneously formed in situ during the process, as a salt
%  between the alkaline reacting compound and the enteric coating polymer.



10 The active substance nmay optionally be m xed with al kaline
pharnmaceutically _acceptable subst ance_(or_substances) for further
stabilisation. Such substances can be chosen anong, but are not .
restricted to, substances such as for instance the above nentioned al kaline

reacti ng epogpidsses or ot her al kaline reacting substances Wﬁghe
or acidic

skilled person in the 15 art to be useful as stabilizers

suscept abl e subst ances. Al ter natlflvel y, the aforenentioned al kal i ne
reacting core material can be prépared by the use of spray drying or
spray congeal ing technique. = 20 The prepared al kaline reacting core

material in the formof tablets or pellets are spray coated with an

agueous enggLi &%' DOk ' sion/solutiQn. The process
par anet er s sucﬁca |H‘g%ggﬂﬁ%g%bmyg%@m%vﬁ”ﬁ%@”#ﬂMM and
sprayi ng rcapsulesrar sachets fariralddadniswatibn.r espect to the equi pment used for the
process as well as the specific enteric coating polyner(s). The inlet
air tenperature nust not be such that the enteric coating 25 polymner(s)
wi || blockgg sprayi ng nozzl es. The invention is described nore
in detail by the follow ng exanpl es; which are not intended to limt
the scope of the invention. WO 96/ 24338
PCT/ SE96/ . P . . 14
Exanpl e 1@&@ naterial containing omeprazole and N-methyl-D-glucamine (=meglumine) is prepared

by extrusion and spheronization of the below described composition using the same

procedure as in Example 2;
10 .
(mmol/g dry ingredients in
the alkaline core material)
15 Omeprazole : 1000g
Microcrystalline cellulose 500 g
Meglumine _ 5000 g 26
Mannitol pwd : 2970¢g
Sodium starch glycolate 430g
20  Sodium laurylsulphate 50g
Water q.s.

Obtained dried pellets/cdres are spray coated with the enteric coating dispersion described
below, in a Wurster equipped fluidized bed. '

25
Enteric coating disoemns
Water _ 939g
Polyethylene glycol 400 . 46¢g
Eudragit L30D-55 1515g



Tabl ets containing | ansoprazol e and argi nine arc produced according to the

fol | owi ng procedure. FirstTy, dry ingredients are thoroughly m xed and
then granulated with a solution 5 in a |laboratory mxer. The dried
granules are mxed with lubricants etc. in a final mxing step.

Dry ingredi ent s W43yl ati on (for approx. 4000 tabl ets) CBE@@WPFQP?bn
(nmmol /g dry ingredients in 18

the al kaline tablet core) - Lansoprazol e 40 4
g L-argi ni ne(passing 120 mesh) 365.4 ¢

M crocrystallin eSdtin “Esﬂiﬁg"’m
173 ¢ Corn glg?%h& gmpresnlwﬁ%labﬂtshawng QWgQMOn S
poured over the qhatetesistics Thedmner layerss dotrsnlnylemlme bt outér ope.cbuv kslablaine

dried on a tray a | |net Th dr anules are mlled to pass
a 1.0 nm si eve. Ve ‘rgﬁwﬁ?ﬁg M &‘ds ﬁ}gprocess,asasah

3.1 g 25 Sodi umemﬁbdawm;componndandmccnwnccoanng polymer.

20.8 ¢ M crocrystal line cellul ose

19.2 g I\?hgne3| um stearate

5.0 ¢ d]%meg ﬁ’g‘,ﬁ% ,ssﬁ#ﬂx‘#h@;& ayi ng

a size of 7 mn [err an tpgﬁ%b A ppr oxi naﬁi?go{f@g?aﬁﬁégﬁ mg] for

obt ai ned t abl es fillinginto handgelatine cipshiesiergactetsfororal adirinistration.ng per tabl et .
Example 4

10
Core material containing magnesium salt of omeprazole and N-methyl-D-glucamine
(meglumine ) is prepared by layer coating in a Wurster equipped fluidized bed on sugar
seeds. For this operation the following materials are used;

15 thsmm Amount Concentration
(mmol/g dry ingredients
in the alkali containing layer)
Water purified 102g
Ethanol 99% (w/v) 102¢g
20 HPMC 6 cps 2g
N-methyl-D-glucamine 33g 037
Magnesium salt of omeprazole 40g
Non Pareille 500 g

2s  First the water and ethanol were mixed whereafter the HPMC was dissolved in the obtained
solution. N-methyl-D-glucamine and magnesium salt of omeprazole were dissolved/
suspended in the solution. The sugar cores (Non Pareille) were used as starting seeds for
the formation of core material. A peristaltic pump was used to feed the spraying suspension,
which was fed with a velocity of 3.9 g/min.



W 96/ 24338

PCT/ SE96/ 00161 .15 _
ot ai ned tablets are spray coated with the enteric coating dispersion
defined below, in a- Wir ster equi pped fluidized bed. 5 Enteric
coating qj Lon Wat er /SE96/00161 :
80.0 g %EBWWI citrate ' pCT .

1.3 Na- | auryl sul phat e

g 19
0.2 g - Hydroxypropyl net hyl cel l ul ose 10 acetate succinate LF
6.3 ¢ Tal c
1.9 ¢ his single coating,step Lesu d in tablets haV|ng t wo
pol yner i cmﬁwﬂm’f‘ﬂ"’ﬂ Q"@?Pgd with'a Mm%g g 3diametehyer s
not sol ublygse OQHf'a‘iht&quA h ter.
gsﬁvm th confoca % weﬂa{rﬂg%asﬁ

Figure 1, obtaln aser scannln Croscopy shows a
Cross- opening-wasused. The etomiding-air flov was 23N Apandodir pressimeyused was E9.9af. v

det ect ed a.layer having a ntense fI jor escence. The
separ at i ng-f‘?’él‘j}'é e gﬁ‘égﬂsﬁ:wb u during the process, ‘as a
salt bgtween 20 the aI kal i ne reacting corrpound and the enteric coating
pol yner.
Afmthccomfonnauonstep.lmgxamsofﬁleobmmdcoremamﬂwasﬁlm-coatedby
spraying with an enteric coating disp&sionasdescxibed below, using the same equipment as

in the core formation step.

10 Enteric coating dispersion

Water purified 183
Triethyl citrate  20g
Sodium laarylsulphate 0.4g
15 Hydroxypropyl methylcellulose
' acetate succinate LF l44g

Talc : 43

First the triethy] citrate was dissolved in the water, and thercafter the sodium laurylsulphate
20  was added. The hydroxypropylmethylcellulose acetate succinate was dispersed in the
solution, and then the talc was added. The dispersion was fed with arate of 3.8 g/min.

Inletairwmperanmnsedwas42°CandﬂowwassetmwNm_slh.Atonﬁzingairﬂow
used was 2.1 Nm*h , obtained with a pressure of 1.7 bar.

Aftes finalizing the spraying, the inlet air temperature is rised to 60° C and the product is
kept at this temperature for appr. 5 minutes.

This single film-coating step resulted in cores having two polymeric coating layers with
30  different characteristics. The inner layer is not soluble in acetone, as the outer layer, but



Core material containing the magnesiumsalt of (-)-omeprazole and the
al kaline reacting 25 conpound tronmetamne (= tris-buffer) is prepared by

extrusi on and spheroni zati on. The powder mass is nmxed in a
| aboratory m xer and then water is added. WO 96/ 24338
PCT/ SE96/ 00161 WO 96124338 16 CoMERSEssMMSHN

Powder m xture 20

(mmol /g dry ingredients in .

the al kaline core material) 5 Magnesiumsalt of (-)-onmeprazole 400
M cocrystalline cellul ose 300 g Tronet am ne

1000 ¢ soluble irf whter. Usingiddh¥oal laser scanning microscopy to study a cross-section 89the
Manni t ol pwd 195 g 10 Hydr oxypr opyl

net hyl cel | ul ose cgreg frem this example, the presence of an inner layer was co . q.s.
The powder m xture is mxed wwth the water and the wet mass is mxed to
obtain a suitable consi stency of the nmass. 15 Extrusion is

pefornmed with arThexépariting ldyet isspontinebusly formed incite duringlthe proséss dalsalt bétween
f or med into pellets on a spheronizer and dried in a fluidized bed
drier. s the alkaline reacting compound and the enteric coating polymer.

Example 5

A rotogranulator was used to produce spherical core units containing pantoprazole. As

o  starting material inert sugar seeds (Non-Pareille) with an average size between 0.6 to 0.71
mm & was used. The sugar seeds were coating layered with the powder mixture described
below, by spraying a § % solution of HPMC 6 cps in water.

The obtained core material containing pantoprazole was dried at 40°C for 16 hours in
1s  vacuum and then sieved to give granules between 0.6 mmto 1.25mm Q.

Starti ial
Non-Pareille 110 parts by weight
P! Powder mixture Amount Concentration
' (mmol/g dry ingredients in
the alkali containing layer)
Pantbprazole 29.3 parts by weight
25 L-Lysine 220 ¢ 0.88
Sucrose. 367 ¢
Com starch ' 425 “

Microcrystalline cellulose 36.7 «



200 g of the obtained pellets are spray coated with the enteric coating

di spersion described 20 bel ow,

in a Wirster equi pped fluidized bed.

Thi s si ndYQ9
with different

acetone as the outer |ayer,

I s spontaneously forned in situ during the process,

but -sol uble in

Wwater— 93.9 ¢
Pol yet hyl ene gl ycol .400 4.6 ¢ 25
‘Eudragitferr L30D- 55 r 9

ing step resulted in pellets having two E%Yynerlc | ayers

characteristics. Tge inner layer is not soluble in

wat er. The separating | ayer
as a salt 30 between

the al kaline reacting conpound and the enteric coating polymer.

WD 96/ 24338
PCT/ SE96/ 001

Enteric coatgﬁ“ﬁ@ﬂ?@@!"ﬁﬁ@Fﬁ%“&“&e%grat.ng | ayer are obtained.

cagsa9s or sachets for oral

pellets my Watdkilled in
5 Exanple 3

17
These
adm ni stration.

s 250 g of the core material produced in this way was spray coated with an enic:ic coating
dispersion in a Wurster equipped fluidized bed apparatus. The dispersion was made by
adding the mentioned ingredients in stated order, while stirring. '

Di .
10 Water 626.8 g
Triethylcitrate 98¢
Sodium-laurylsulphate 15¢g
Hydroxypropylmethylcellulose
acetate succinate LF 4928
15 Talc 148¢

Enteric coated peliets having a water soluble separating layer were obtained. These pellets

may be filled in capsules or sachets for oral administration.

0 Example6

Onwpuuﬂenmhmsﬁnnnhndhnwunomuﬁﬁmgzonwofmnqmmmknm&epmmmwdby
1nhdngamdgnmmhﬁngdn”mnﬂhzhupuﬂﬂuswhhwmurhlalkmwnodnﬁxaanrdﬁs
operation the following materials are used;



L]

Core material containing omeprazol e and N-nethyl -D- gl ucam ne (=negl um ne)

IS prepared by extrustomand spheroni zati on of the bel ow descri bed
conposition using the sane procedure as in Exanple 2; 10 Powder
m xt ure Concent '
(nmol /g dry i ngMWQi9684338 | n bétri¥nore: .
the al kaline core material) 15 Oneprazol e g9y
100.0 g M ocrystal line cellul ose - 50.0 ¢ Megl um ne
500.0 ¢ 2.6 Manni t ol pwd
297.0 ¢ Sodi um starch gl ycol ate 48.0 g 20 Sodium
| auryl sul phat e Substance 5.0 g Wat er Amount
g.s. bt ai ned dried pellet/cores are spray coated wj ;19: gl
coating di spersion described below, in a Wirster equ}NF)pe fl?ﬁﬁﬁ#r%éﬁs
bed. 25 Wat er in the alkaline tablet core)
93.9 ¢ Pol yet hyl ene gl ycol 400
4.6 g Eudr agi ©fneprazole 30D- 55 400 g
15159 30 Mannitol pwd 68.0¢

Microcrystalline cellulose 350 g

Polyvinylpyrrolidone cross-linked 300 g

Hydroxypropylcellulose low-suustitated 2008

L-arginine 53 g 0.14

10 Sodium laurylsulphate 20 g
Water purified q.s. approx 50 g
Sodium stearylfumarate (SSF) 10g

The dry powders except for SSF were mixed to homogeneity. This mixture was moistened

1s  with the water and the wet mass dried on a tray in a drying oven. The obtained granules
were milled to pass a screen with 0.8 mm apertures. Then the lubricant SSF was mixed with
the granules using the same Kenwood mixer as before.

Cores having an average weight of 101 mg were compressed on a tableting machine
0 equipped with 6mm diameter punches.

After the core formation step, S0 grams of the obtained cores were film-coated by spraying
an aqueous enteric coating dispersion as described below, using a Wurster equipped
fluidized bed.
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This single coating step resulted in tablets having two polyneric |ayers -
with different . characteristics. The inner |layer is not soluble in

acet one, gg’}g%ﬁﬁ'out er one. but soluble in wat er . TieasEoeviéd i ng | ayer
I S spont y fornmed in situ during the process, as a salt bet ween
t he al kaline reacting conpound and th23enteric coating polyner. 5

The obtained pellets having a separating | ayer and an enteric coating

| ayer, are suitable for filling into hard gel ati ne capsul es or
sachets for _oral adpn|stration. Exanple 4 10 Core materi al
cont ai ni ng ﬂm&m&mﬁ@ omepr azol e and N-net hyl - D- gl ucani ne
(megl um ne Mepar ed by | ayer coaji in a Wirster equi pped fluidized
bed on sugar seeds. For this operation the followng materials are
used; 15 Woater purified 183 g Anmount
Concentrati . .
(mol /g dr yﬁ%ﬁ!j‘%‘é}%‘ﬁts - 29g -
in thg al kalgodiuftharyi3hipRate 2Yer) 04g \Vater purified
1029 Et hanol “99% (w v) _ 102 g 20 HPMC 6 cps.
29 : Hydtoxypropylinetbylgelindossi ne _ 3.3 g _ 0. 37
g/ggngy um Saul.:émgfsuc%%&rﬁ-zm e 40 94.43 Non Pareille

Talc 43¢

10
This single film-coating step resulted in cores having two polymeric coating layers with
different characteristics. The inner layer is not soluble in acetone, as the outer layer, but
soluble in water.

15 The separating layetisspomaneouslyfomedinsiﬁtdwingmépmoes. as a salt between
‘the alkaline_reacﬁng compound and the enteric coating polymer.

Example 7

20  Tablets, 7 mm in diameter containing omeprazole and disodiumhydrogenphosphate was
prepared by mixing and granulating dry powder ingredients with a water solution containing
sodium laurylsulphate, in a Kenwood mixer. For this operation the following materials are
used:



25 First the water and ethanol were m xed whereafter the HPMC was
di ssolved in the obtai ned™ Sol ution. N-nethyl-D glucam ne and
magnesi um salt of omeprazol e were dissol ved/ suspended in the

solution. The sugar cores (Non Pareille) were used as starting Wﬁﬁg
the formation oWQRHM3Waterial . A peristaltic punp was used to Tee

sprayi ng suspensi on, whi ch was fed W theg velocity of 3.9 g/mn.

WD 96/ 24338
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The Wirster appar at ﬁhmaequi pped W th aa@Gugim hi gh | | t ube, having
a di aneter of mm positioned to 'eave a 10 mmsliit belfowit. A
spraying nozzle having a 0.8 nm openi ng was used(mb‘gdtyontmilﬂgsmr

flowwas 2.3 Nrjerr]/h and air pressure used was 1.9 r nl e
air tenperature was 50[err] C and flow used 43 nierr] alkahnemblgg‘f"é)r t he

core formation stepOnré&ifazdleans of the obtaisgeg core naterial was
filmcoated by spraying with an enterig¢_coating dispersion as

described belsow, usiManittkP%hne equi pnent a 83 in the core formation
isl'ﬁ ?2'& hyl citrate MMM&“% g 132¢ Sodi U#B?agryl sul phat e
0.4 g L-HPC 53g
Disodiumhydrogenphosphate
dihydrate 104 g 1.12
10
Grapulation liquid
Water purified 308
Sodium laurylsulphate 3g
Water purified q.s.
15
Final mixi

Sodium stearylfumarate (SSF) 10g
Polyvinylpymrolidone crosslinked 50 g

20 ‘The dry powders except for SSF were mixed to homogenity. This mixture was moistened
first with the granulation liquid and then with water until satisfactory consistency of the
mass. The wet mass was dried on a tray in a drying oven. The obtained granules were milled
to pass a screen with 0.8 mm apertures and then the lubricant SSF and the disintegrating
agent polyvinylpyrrolidone crosslinked were mixed with the obtained granules using the

2s  same Kenwood mixer as before.

Cores having an average weight of 130 mg were compressed on a tableting machine
equipped with 7 mm diameter punches.



15 : Hydr oxypr opyl net hyl cel | ul ose acetate succinate LF

14.4 ¢ Talc 4 3 ¢ e
First the triethyl citrate was dissolved in the water, and thereafter the =«
sodi um| auryl sul phate 20 was added. The hydroxypr opyl nmet yl cel | ul ose

acetate w%e was di'spersed in the sol ution, anpciSeensise tal'c was

added. The di spersion was fed with a rate of 389/mn Inlet air
tenmperature used was 42 0 C and flow ®8s set to 40 Nnferr]/h. Atom zing air
fl ow used was 2.1 Nnferr]/h , obtained with a pressure of 1.7 bar. 25

After finalizing the spraying, the inlet air tenperature is rised to
60[ err] mmmmmsommmemmimmmmu@rspwg 5

mut es. This sin Iefllmcoatln sul t.ed cores ving two
pol yner i c VB ap pqngoR cRpng g?’&ﬂ%ﬁf%&‘f@&?w ‘qFPPé’egnner

| ayer is AgidizedPbedd! € 1 N acetone, as the outer layer, but
96/ 24338 - :

PCT/ SE96/ 00161 20

sol ubl g in wa . al - Iaser scanni ng mcroscopy to study a
Cross-sectio ' ores fromthis exanple, the presence of an inner
| ayer was confirned. The separating |layer is spontaneously forned in

() ()
Sheiel 21801

situ during ta,eawplr:o s, as a salt blegav&eeh
Triethyl citrate 29¢g
Sodium laurylsulphate 04¢g
10 Hydroxypropyl methylcellulose
acetate succinate LF 144¢g

Talc 43g

This single film-coating step resulted in cores having two polymeric coating layers with

15 different characteristics. The inner layer is not soluble in acetone, as the outer layer, but
soluble in water. The separating layer is spontaneously formed in situ during the process, as
a salt between the inorganic alkaline reacting compound and the enteric coating polymer.

Reference Examples 1 and 2

Placebo tablets, 6 mm in diameter was prepared by mixing and granulating dry powder
ingredients with water in a Kenwood mixer. For this operation the following materials are
used;



5. the al kaline reacting conpound and the enteric coating polyner.

A rotogranul ater was used t-e—produce spherical core units containing

pant oprazole. As 10 startng material inert sugar seeds (Non-Pareille)

wi th an average size between 0.6 to 0.71 - mm[err] was used. The sugar
seeds were coat wape2a338red with the powder m xture descri bed ﬁiﬂﬂyﬂg 1py
spraying a 5 % solution of HPMC 6 cps in mat§5 The obtai ned core
mat eri al containing pantoprazole was dried att40C for 16 hours in 15
vacuum and then sieved to give granules between 0.6 mnmto 1.25 mm[err].

Non- Pareille 11 rts by wei ght 2 Powder
- Substance , RmBiis ® Wncentibion

m xt ure
(mol /g dry ingredients in _ (mmol/g dry ingredients
the al kali containing |ayer) Pant oprazol e, | . . .
parts by wei ght 25 L- Lysi ne in thealkli containing layer)
0. 88 Sucr ose 36.7 " Corn starch
42.5 " M crocrystal line cellul Re6E34. 7R¢fEX2 Ref.Ex.1 Ref.Ex.2
[} Mannitol pwd 161.5g 1413g
Microcrystalline cellulose 385 ¢ 385 g
Na;HPOx2H,0 @ -eeee- 202g --- 0.56

Water purific 1 q.s. approx 45g 45 g
Sodium stearylfumarate (SSF) 10g 10 g
10
The dry powders except for SSF were mixed to homogeneity. This mixture was moistened
with the water and the wet mass dried on a tray in a drying oven. The obtained granules
were milled to pass a screen with 0.8 mm apertures. Then the lubricant SSF was mixed with
the granules using the same Kenwood mixer as before.
15
Cores having an average weight of 93- 94 mg were compressed on a tableting machine
equipped with 6 mm diameter punches.

After the core formation step, 50 grams of each kind of the obtained cores were (separately)
20 film-coated by spraying an aqueous enteric coating dispersion according to below, usinga

Wurster equipped fluidized bed.

Substance Amount
25 Water purified 183g

Triethyl citrate 29g

Sodium laurylsulphate 04g

Hydroxypropylmethylcellulose

acetate succinate LF 144

» Talc - 43g
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Hydr oxypr opyl nmethyl cel | ul ose 2.9" Wat er

(58.7 ") 5 250 g of the core material produced in this way was spray
coat ed \Ngg‘g nteric coating di spersion in a Wi spefsisdmpispcd
fluidizeg appar atus. The di spersion was made by addi ng the
mentioned ingredients in stated order,2Mmhile stirring. 10 Wat er
626.8 ¢ Triethylcitratée 9.8 ¢

Sodi um | auryl sul phat e 1.5 ¢ Hydr oxypr opyl net hyl cel | ul ose,
acetate succinate LF 49.2 g 15 Tal c

14. 8¢ Enteric coated pellets having a water sol ubI e separating |ayer
wer & 0bt oG rerHBRE LxitAble? itfow thatpréSBicesf il aliaiét nieid 1 het's for
oral adm nistration Onepr azol e tabl ets, l%‘?ﬁrrmln

di anet er econpasition isneeessany forithe) mfwm@fmmm“slydeve@m ng and
granul ati n% gw B%/t\der ingredients with water in a Kenwood m xer. For this

s |
For Reference Ex. 1, this single film-coating step resulted in cores having only one coating
layer, being soluble in acetone. No separating layer was spontaneously formed.

For Reference Ex. 2, this single film-coating step resulted in cores having two polymeric

10 coating layers with different characteristics, The inner layer is not soluble in acetone, as the
outer layer, but soluble in water. The separating layer is spontaneously formed in situ during
the process, as a salt between the alkaline reacting compound and the enteric coating
polymer. -

1s By using confocal laser scanning microscopy to study a cross-section of the cores from the
Reference example 2, the presenice of an inner layer was confirmed. In contrast, examining a
cross-section of a core from Reference example 1, no inner layer was seen.

The best mode to practice the invention is by the formulations described in Examples 1 and
20 2 ' _ _ _ .
The different active substances, i.c. proton pump inhibitors, arc prepared according to
information disclosed in the Patcnt specifications mentioned in page 6 of this specification.



operation the following materials we used; 25 WO 96/ 24338
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Subst ance Amount Concentration
(mmol /g dry ingredients SES6/00161
in the al kal i ne WOM¥#3B:or ) Orepr azol e PCT :
40.0 g 5 Manni t ol pwd 28 ~.68.0 g -
M crocrystal line cellul ose : 35.0 ¢

Pol yvi nyl pyrrol i done cross-1inked 30.0 g '
Hydr oxypr opyl celClalingse | ow substituted 20.0 g I“u“m“l“ l““ “l‘sl m!“
5.3 ¢ 0.14 10 Sodi um | auryl sul phate * ¢ ‘- "

2.0 g Water purified q.s. approx 50 g

Sodi um st earyl f ymar %h%ﬂ?%aceuﬁcal dosage form EorBprising a coreli@esidl thap covitsinSa proton
except for SSF were m xed to honbgeneity. This m xture was_noistened 1

with the water Suenptishibitas;onews mor alkaling Fragting spmpaund()apd Apfiagallyphammaceutically

obt ai ned granul b S.
Then the [upd cagePable cAEipfentviigs WhcP S pcpainiag abks o i el GG )
Kenwood ni xer a&hhﬁmindmmmeeﬁammimemﬁega@m'gmmﬁnaﬁkmg
uer e COMPT €55e0 O Gt el g ot 6 Lo 4 ROt Sl SRS i

' coating layer polymer(s) and the alkaline reacting compound(s).

10 2. A dosage form according to claim 1, wherein the alkaline reacting compounds are
selected from the group of alkaline organic substances, hydroxides of alkali metals or ane of
their alkaline salts of phosphoric acid, carbonic acid or silicic acid, or an alkaline ammonium
salt.

15 3. A dosage form according to claim 2, wherein the alkaline reacting substance is a
hydroxide of an alkali metal or an alkaline salt of phosphoric acid, carbonic acid ar silicic

acid, or an alkaline ammonium salt.

4. A dosage form according to claim 2, wherein the alkaline reacting compound is an
20  alkaline organic substance, e.g. an amino acid or a salt thereof, an alkaline amine or a
derivative thereof, or an alkaline sait of a weak organic acid.

5. A dosage form according to claim 2, wherein the alkaline organic substance is an
amino acid, e.g. lysine, arginine, ornitine or histidine, or an alkaline amine or a derivative
2s  thereof, e.g. N-methyl-D-glucamine or trometamine. -

6. A dosage form according to claim 1, wherein the alkaline reacting compounds are
present in a concentration of more than 0.1 mmol/g dry ingredients in the alkaline part of
the core material.

This Sheet Has Been Repla
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After the core formation step, 50 grams of the obtaln
fil mcoated by spraying an_aqueous enteric _cos coat mﬁ@%‘m\m

described below, using a Wirster equi pped T flui d

WD 96/ 24338

PCT/ SE96/ 00161 PCT/SES6I00161

Enteric WO: di spersi on Water ‘purified

183 ¢ Triethyl citrate: 29 2.9 9 5 Sodi um
| auryl sul phate 0.4 g Hydr oxypr opyl net hyl cel | ul ose
acetate succinate LF 14.4 ¢ Tal c

4.3 ¢ m Adoﬁp&mmmgnchmdawhagnshmmhﬁmdymﬂm isfardravi ng t wo
pol ymer i oatln rs w.th i f.ferent char rlstlcs The inner
| ayer is & ay'ﬁ?fegﬁ’émﬁﬁ(s)’5§ql '"}‘gngﬁ acetate sucePatey| e j n

wat er . 15 The separating |layer is spont aneouly forrred in sit during the
process, as a salt between
Adosage form according to claim 1, wherem the ennenc coaung polymer is

s  copolymerized methacrylic acid/methacrylic acld methyl esters.

9. A dosage form aecordmg to claim 1, wherein the proton pump mlubmor isa

compound of the genetal formulalora phannaceuhcany acccptable salt thereof or a pure
cnantiomer thereof in neutral form or in the form of an alkaline salt

10
0
I .

Het-X~S~Het,

wherein
15 Hetyis
R, R
Rl ’ DS R3 @N \Rs
N® or R}
20
This Sheet Has Been R
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the al kal i-ne reacting conmpound and the enteric coating polyner. 20

Tabl et s

di sodi unh;dmgleﬂpﬂl)ggﬁgfre \(/:vggt'al " qmﬂmjmgmﬂmm and granul ating dry

powder ingredients with a water sol uti dn éontaihi g sodi um
| auryl sul phat e, wiowéa43denwood ni xer. For this operation the fol | ¥iiFgenesl

materials are
PCT/ SE96/ 00161

Subst ance

used: 25 636/ 24338
. 24
Anpunt Concentrati on

(mmol /g dry ingredients in
the al kal i ne t alfletatis cor e) Onepr azol e 80
Manni t ol pwd

g b5

M crocrystal line cellul oBg

53 ¢
104 g

10

15

132 g L HPC N

sfphosphat e di hydrate
oratipgn liquid
Ry or /Ej

—?H— Rﬂ

Ro x —Ry2

Di sodi umhy¥rog

/4

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;

R1. R2 and R3 are the same or different and selected from hydrogen, alkyl, alkoxy optionally

substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino, morphelino, halogen,
phenyl and phenylalkoxy;

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

R’g is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;
Ré-Rg are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-alkoxy,

alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups Re-Ro form ring
structures which may be further substituted;

Rjg is hydrogen or forms an alkylene chain together with R3 and

This Sheet Has Been Reiiaced

A




Water purified 80 g sul phate -
39 Water purified g.s. 15 lml ‘“ﬁ H Ifumarate
(SSF) 10§ Pol yvi nyl pyrroli don ?

The dry powders except for SSF were m xed to honpgenity. This mxture was

noi st ened first wwth the granulation liquid and th ] ter until
. satlsfacw9r9§’1@6?15| stency of the mass. The wet mass%%ﬁ@ on a tray

in a drying oven. -The obtai ned granuI% were mlled to pass a screen
with 0.8 mmapertures and then the |ubricant SSF and the disintegrating
agent pol yvinyl pyrrolidone crosslinked were nmxed with the obtained

granul es using the 25 sane Kenwood m xer as before. . Cores having an
average wei ght of 130 ng were conpressed on a tableting machine

equi pped Ry hd R @b suifie lof diffeveincaia Selected from h . Hillogeh oPatidiB 8nd alkyl
PCT/ SE96/R(,)%161 12 ydrogen. Hilogé a"?

After t herant Qs Ealns i mbiBEs therbofiad B8 bithcticll Snd ¥e@ht CUCH 2hiils HE' ©

fil mcoated by spraying ‘W th an aqueous enteric coating dispersion as

descr i bedoptissiyclicalkyl gloupl) ferierample oydioaticylalkyl. f | ui di zed bed.

s .
10. A dosage form according to claim 1, wherein the proton pump inhibitor is omeprazole
or an alkaline salt thereof.

11. A dosage form according to claim 1, wherein the proton pump uﬂnbltor is a pure |
10 cnantiomer of omeprazole or an alkaline salt thereof.

12. A dosage form according to claim 1, wherein the proton pump inhibitor is
lansoprazole, one of its pure enantiomers or a pharmaceutically acceptable salt thereof.

15 13. Adosagefmnmordihgm claim 1, wherein the proton pmnyini’tibitdris
pantoprazole, one of its pure enantiomers or a pharmaceutically acceptable salt thereof.

14, A dosage form according to claim 1, wherein the alkaline reacting core material is
individual pellets intended for a capsule formulation or a tableted multiple unit dosage
2 form.

15. A dosage form according to claim 1, wherein the alkaline reacting core material is a
tablet. '

23 16. A dosage form sccording to claim 1, wherein individually enteric coated pellets are
compressed into a tableted multiple unit dosage form.

17. .A process for the preparation of an oral, enteric coated pharmaccutical dosage form
comprising a core material that contains a proton pump inhibitor, one or more alkaline
%  reacting compounds and optionally pharmaceutically woepnble excipients having a water

This Sheet Has Been Re laced .
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Enteric coating dispersion urified

183 g Triethyl citTate L!ﬁ ! "I ”Uw Sodi um
| auryl sul phat e 0.4 g 10 Hydr A el I ul ose

acetate succinate LF 14.4 g Tal c

4.3 g ThWO 24388 fil mcoating step resulted in cores haﬁ??ﬁf%“”&"'
polyneric coating layers with is different gfaracterlstlcs The i nner

| ayer is not soluble in acetone, as the outef | ayer, but soluble in

wat er . The separati ng layer is spontaneously forned in S|tu during the

Bnd the enter o SRERcharllRIREPaid i chilk Al 1!l Dt 20K el ARG

Pl acebo tabl et s, readlingworemaiérialiis ipeepased andcoared veith dn;enm lcogmgrpdlyngrmudcﬁia ng

dry powder i ngr edi ent th vvat er i enwood, . m xer.. For_this

operation the fd¥ ?’E‘?"F‘a'l @sélgfemmccoaunglayermdmgggby
PCT/ SE96/ 00161 areacuonbetwemtheemenccoanngpolylm(s)andﬂlealkahnemctﬁﬁco und(s) in
Subst ance Anp tration

(mmol /g dry |sngrtqumtenaldumgﬂxcapphqanonofmeemenccoaungonmmcalkahncrcacnngcorc '
in the al kali C%Mi ng | ayer)

18. An oral, pharmaceutical dosage form comprising a proton pump inhibitor as defined in
any of claims 1-16 for use in inhibiting gastric acid secretion in mammals and man.

10 .
19. A method for inhibiting gastric acid secretion in mammals and man by administering
to a host in need thereof a dosage form comprising a therapeutically effective dose of a
proton pump inhibitor as defined in any of claims 1-16.

1s 20. Use of an oral pharmaceutical dosage form defined in any of claims 1 - 16 for the
manufacture of a medicament useful in the treatment of gastric acid related diseases.

—_—
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Ref . Ex.| Ref. EXx. 2 Ref .Ex. 1 Ref.Ex.2 5 Manni t ol pwd

161.—5—¢g——141. M creetystal | | ne cettutose 385 g — 3875
g hb[err]HPC{err]xZH[err]O ----- 20.2 g

0. 56 Water purific i g.s. appr ox 45 g 45 ¢ Sodi um
stearyl fuw;‘gﬁ,{,SSF) 1.0 g 1.0 g 10 The dry poReErSES&83€nt f or
SSF were m xed to honogeneity. This m xture was noi st ened with the

wat er and the wet mass driggdson a tray in a drying“oven. The obtai ned
granul es were mlled to pass a sargen with 0.8 mm apertures. Then the
| ubricant SSF was m xed with t he granul es using the same Kenwood m xer
as before. 15 Cores having an average wei ght of 93- 94 ng were
conpressed on a tableting machine equi pped with 6 mm di aneter punches.

After the core formation step, 50 grans of each kind of the obtained cores
were (separately) 20 filmcoated by spraying an aqueous enteric coating
di spersion according to below, using g;q. ¢4 Wrster equipped fluidized bed.

Enteric coating dispersion Sub f ance Amount 25
Vﬁter purified 183 g Triethyl citrate 2.9
Sodi um | auryl sul phat e 0.4 ¢

FwdroxypropynethylcelIulose acetate succinate LF 14.4 ¢
Tal c )

taalrlecd  rvrogs




WO  96/24338

PCT/ SE967 00161 " 27 —
These reference exanpl es show t hat presence of the alkaline material in the
core materi al conposition is necessary for the formation of an in
situ forne@W@pR#Bneousl y devel oped separati ng | ayerpcrsissneisr For-
Reference Ex. 1, this single filmcoating step resulted in cores having
only one coating | ayer, being sykgble in acetone. No separating |ayer
was spont aneously formed. For ference Ex. 2, this single

filmcoating step resulted in cores having two polyneric 10 coating |ayers
with different characteristics. The inner layer is not soluble in

acetone, as the outer layer, but soluble in water. The separating

| ayer is spontaneouly formed in situ during the process, as a salt

bet ween the al kali ne reacting conpound and the enteric coating

pol yner. 151 By using confocal |aser scanning mcroscopy to study a
cross-section of the caores fromthe Ref erence exanple 2, the presence.
of an inner layer was confirmed. In contrast, examning a

cross-section of a core from Reference exanple 1, no inner |ayer was seen.
The best nobde to practice the inv&ﬁiﬁ%@ } gégzhe formul ati ons descri bed in
Exanples 1 and 20 2. The dfff fer a e substances i.e. proton
punp inhibitors are prepared acchdLngJﬁ§7 i nformation disclosed in
.the Patent specifications nentioned in page 6 of this specification.
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28 . d ai ns 5 1. An oral pharmaceutical dosage f%rrﬁ no /
conprising a core material that contains a proton L bitor ne
or nore al kaline compound(s) and optionally pharmaceuti C@EH@CEMNT SHEET

accept abl e excipients and on said core erial a water sol uble separating
| ayer and t hereupon an enteric coating |layer characterized in that
the core material is alkaline reacting and that t he-—-separ at-i ng 1- ayer

is being formed in situ during the enteric coati

salt between the enteric coating |ayered polyrrer(s) anEl!mﬁmmyMwunL
reacting conmpound( s) . 2. A dosage forma 1,
wherein the gl kal i ne reacting conpounds are sel ected fromthe group of

al kal i ne or subst ances, hydroxides of alkali metals or one of 15
their al kaline salts of phosphoric acid, carbonic acid or silicic acid, or

an al kal i ne ammoni um salt. 3. A dosage form according to
clai m 2,5 wher eiAnbi’aiphkxhwcem&at i fopm soinptising @ core material thapyohitaink dretonan
al kali netal or, Ikallne salt .of phosphgric acid, .carbonic acjd or
silicic 20 PWep T, 00¢ 9f fore mpaad(s) and optionally pharmacgys ge form

according tg. g nétg&@e%c, %ggﬁa&wﬂﬂc@%@%ﬁaw&oﬂ&e &W@}aﬁﬁan

al kal i ne orgam ¢ sSu anc or a sa

al kal i ne angheRupén &n entenc élating hiyer/éhatdetori2ed in thit the corehnltérid®isaillalin®teadtinge ak
organic acid. 25~ : A dosage form according to claim2, wherein the

al kal i ne Or@&lﬁh@t tbgm@g layer igbeing formed in situ during the enteric coating as a water
10  soluble salt between the enteric coating layered polymer(s) and the alkaline reacting

compound(s).

2. A dosage form according to claim 1, wherein the alkaline reacting compounds are
selected from the group of alkaline organic substances, hydroxides of alkali metals or one of

15 their alkaline salts of phosphoric acid, carbonic acid or silicic acid, or an alkaline ammonium
salt.

3. A dosage form according to claim 2, wherein the alkaline reacting substance is a
hydroxide of an alkali metal or an alkaline salt of phosphoric acid, carbonic acid or silicic

20  acid, or an alkaline ammonium salt.

4. A dosage form according to claim 2, wherein the alkaline reacting compound is an
alkaline organic substance, e.g. an amino acid or a salt thereof, an alkaline amine or a
derivative thereof] or an alkaline salt of a weak organic acid.

5. A dosage form according to claim 2, wherein the alkaline organic substance is an
amino acid, e.g. lysine, arginine, ornitine or histidine, or an alkaline amine or a derivative

thereof, e.g. N-methyl-D-glucamine or trometamine.
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amno aci d, eg—lysrne arginine, ornitine or histidine, or an alkaline

o M 25 "R g e

to claiml, where aI Fne* reactl g conpounds are present in a
concentratlon of nore than 0.1 mml /g dry ingredients in the alkaline part
of the core material. 5 7. A dosage formaccording to claim1,

wherein t he6entArdosagnfohhrtgcﬁrdinglt0cl@m) 1, whexein the alkdline reactipg oqn;tpomﬂhhml ose
der| vative( hydr ox I met hyl cel | e, acetate, s ate.

Y oo B SRRSPER R QLsbere Sha it mpellscivy grredia o e lkelme Fag of
poI ymer | s g@ﬂg{ ger | zed rret hacrylic acid/ methacrylic acid nethyl
esters. the co eﬁ dosage form according to claim1, wherein the proton

punp i.nh| bltor is a conmpound of the general fornmula I or a

phar maceut i cceptable salt thereof or .a pure enant i oner_.t her eof
in neut ril nxcsiosm foRm apenrding fo glaion | ishereia the-gnteric coating polymer(s) isare

[err] hydr%pﬁ'gﬂﬂ cellulose derivative(s), e.g. hydroxypropyimethylcellulose acetate succinate.

8. A dosage form according to claim 1, wherein the enteric coating polymer is
copolymerized methacrylic acid/methacrylic acid methyl esters.

10
9. A dosage form according to claim 1, wherein the proton pump inhibitor is a
compound of the general formula I or a pharmaceutically acceptable salt thereof or a pure
enantiomer thereof in neutral form or in the form of an alkaline salt

0
I .
s Het~X—S—Het,
wherein
Het; is
20
3 )
R, X R, '\Rs
| .
< Li
or R‘
2 REPLACEMTNT SHEET
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Het[err]. is

Het[err]

10

15

20

S

o err e ZESPM EMENT SHE
LT iz e
Re R; N-ﬁs —<:j
/(N @ e 7 /(N - 7 L
Y T

N in the benzimidazole moiety means that one of the carbon atoms substituted by R¢-Rg
optionally may be exchanged for a nitrogen atom without any substituents;

R}, Ry and R3 are the same or different and selected from hydrogen, alkyl, alkoxy optionally
substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino, morpholino, halogen,
phenyl and phenylalkoxy;

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

R’g is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;
Reé-Rg are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-alkoxy,

alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups Rg-Rg form ring
structures which may be further substituted;

Ryg is hydrogen or forms an alkylene chain together with R3 and REPLACEMENT SHEET
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- awe vieme

5 wherein N in the benzin dazol e mri&?%hﬁ&rilhaguﬁﬁ

carbon atons substituted by R err]-Rerr] yopti onal I y E@LA@QEN%WT
for a nitrogen at substituentg; %94?[ Q[ rr] and

Rlerr] are the samm Iﬂﬁﬁﬁi nd seBect ad fr drogen | kyl, al koxy
optionally uorine, al{k -+f+o—at-koxyal koxy,

di al kyl am no, piperidino, m)rphol I no, hal ogdn, phenyl an

phenyl al koxy; Rlerr] and Rlerr] are t ' erent and

sel ected from hydrogen, al kyl and aral kyl; 15 R [err] is hydrogen,

hal ogen, t rRf;land Rqpaiethé sanf! ot diffefentiandl sklevtyd from hydrobére haldgelrbeilkyl and slkyihe

sane or different and sel ected from hydrogen al kyl', al koxy, hal ogen,

hal o- alkoxy al kyl ,

or adj acent rpoups @?%er r or mri ng Wiiched @pgﬁ@%@f%&hﬂ?@ be

further sulgh H i por forns an al kyl ene chain
céﬁg] groups, TorcéxaipleTyblb Ak iy

t oget her vm'th R[er
s

10. A dosage form according to claim 1, wherein the proton pump inhibitor is omeprazole
or an alkaline salt thereof.

11. A dosage form according to claim 1, wherein the proton pump inhibitor is a pure

10 enantiomer of omeprazole or an alkaline salt thereof.

12. A dosage form according to claim 1, wherein the proton pump inhibitor is

lansoprazole, one of its pure enantiomers or a pharmaceutically acceptable salt thereof.

15 13. A dosage form according to claim 1, wherein the proton pump inhibitor is

pantoprazole, one of its pure enantiomers or a pharmaceutically acceptable salt thereof.

14, A dosage form according to claim 1, wherein the alkaline reacting core material is
individual pellets intended for a capsule formulation or a tableted multiple unit dosage

20 form.

15. A dosage form according to claim 1, wherein the alkaline reacting core material is a
tablet.

2s 16, A dosage form according to claim 1, wherein individually enteric coated pellets are

compressed into a tableted muitiple unit dosage form.

17. A process for the preparation of an oral pharmaceutical dosage form comprising a
core material that contains a proton pump inhibitor, one or more alkaline compound(s) and

30 optionally pharmaceutically acceptable excipients and on said core material a water soluble




31 . err] and Rlerr] are the same or different and B%MGE@ENWH%E[

hydrogen hal ogen uﬂyl groups, al koxy groups and
moi ti es thereof nmnm"mﬂ"ﬁ mrff d straight (Jerr]-Clerr] -chains or
conprise cyclic al Ryl “grbugs, % o exanplsg cycl oal kyl al kyl . 10. A

dosage form according to claim1, wherein the proton punp inhibitor is
onepr azol e or an al kaline salt thereof 11. A dosage form
accor di ng tsepenaungdaygr anddharenpqm qnmwnatpwipyerwhmwmmﬂm wMoe
enant i oner razo .r or _an alKkal,i n fff?ﬂ t her eof osage

f orm accor df® ﬁﬁ E?E’P is prepared and foa An stepc F?ﬁ?i“grpf’!}'rmqr whic
| ansopr azol m;}?&, ¢ bfteh oﬁﬁgept abl e
salt theremg Qé%#ﬁ‘&Ala 52%%2’% or'frpngg{: or ng to c arq% 1, V\%M rein the
proton pu rrrpdlymm)tand thesalkaline rezatingypomapound(s) of the gbrei mateqial rdenmrﬁntapphnatien or
a pharmaceu ]y accepta t thereof. . 14. A dosage form
accor di g t‘lfeefeé! CrRogn, Q\E'étf’éi‘?rdgﬂié" erematetial. o core material is

i ndi vidual pellets intended for a capsule forrrul ation or a tableted

multiple unit dosage 20 form
18. An oral, pharmaceutical dosage form comprising a proton pump inhibitor as defined in

any of claims 1-16 for use in inhibiting gastric acid secretion in mammals and man.

10 19. Use of an oral pharmaceutical dosage form defined in any of claims 1 - 16 for the

manufacture of a medicament useful in the treatment of gastric acid related diseases.
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i5. A dosage form accordi ng to claim1, wherein the al kaline reacti ng 'cor'e
material isa Tanlet: ccording to claiml,
wherein individually enteric coat ed pellets are conpressgd into a
tableted nmultiple unit-dosage form 17. A process f or8ipie

preparation of or al *phagaﬁgﬁwo;@mﬁappn si nd ‘ core

mat eri al that airns,a proton pu one or nore a allne

conpounm'ﬂanmmm mmcnmm BUBLISHEDRUNDER mi-:lr;km @cpnd -~
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sepaf g Eere on an p fID Jnterpatipns %%Wér act gf“%ﬁ’“??s
thgt thé&gﬁ?%rw ﬁE reagltol ng col ,q;“w?inmwﬂ an@&g&tlgﬁ(wo;da)
an e e6 & i - . \

wn&ei.usﬁaaumy AT, AU, mby,rna RK BY,
6% HU, lS

f or Me@h) irtersaiténkk Appiication Rudbbr,

and the aI kal i ne reacti conmpound(s theC% 551554 By

appl | @ ftegptiopl l'ﬁ'ﬂ%ﬂ'&er'lpg E‘B%’ﬁﬁ( ‘8’ mb%g‘f@ﬁ .
18. An oral, pharmaceutical dosage for corrpsn, gsﬂmmtmmtmspuc tvsz,r .
as dp®d Peidiity Data: any of clains 1-16 f ustR

Secr bt i< P iy a® BT G2y 18| gﬂm"dﬂ '@ﬂ}’tﬁ; et 1. BE,
dosape formdefined in any of cl al}rs 1 bm t (BE, B, UB,106{ @10dM] GR, og}”ma,

medi c@Drapplicapts (F gl designarell Statey eveepmiESit Agast r | MR, 2| SN, Tk MBX ed di seases.
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(54) Title: NEW PHARMACEUTICAL FORMULATION AND PROCESS
{57) Abstract

A new oral pharmaceutical dosage form comprising a core material that contains a proton pump inhibitor, one or more alkaline reacting
compounds and optionally pharmaceutical excipients having a water soluble separating layer and an enteric coating layer. The core material
as such is alkaline reacting and the separating layer between the alkaline reacting core material and the enteric ceating layer is formed in
situ a8 & water soluble salt between the alkaline reacting compound(s) and the enteric coating polymer. The invention also describes & new
efﬁcxenl;:;oeess for the manufecture of such a dosage form comprising two functionally different layers in onc manufacturing step, and its
use in icine.
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