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NEW PHARMACEtrnCAL FORMULATION AND PROCESS 

field of the invendon 

' The present invention refers to new pharmaceutical fonnuladons comprising acid labile 

heterocyclic compounds with gasttic inhibitory effect. in the following icferred to as proton 

pump inhibitors. The new fommlalions are intended for oral use. Furthermore. the present 

invention refers to a new method for the manufacture of such a formaladon and. the use of 

the new fonnulati.ons in medicine. 
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Backaround of Jbe mention 

The proton pwnp inhibitors are for example compounds of the general formula I 
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wherein 

Nin the benzimidazole moiety means that one of the Cllbon atoms substituted by R6-R9 

optionally may be exchanged for a nill'ogen atom without any substituents; 

10 Ri, R2 and RJ are 1he same or diffmnt and selected from hydroaen. alkyl, alkoxy optionally 

substituted by fluorine, alkyllhio, alkoxyalkoxy, dialkylamino. piperidino, mmpholino. halogm, 

phenyl and pbenylalkoxy; 

JS 

20 

R.t and Rs are lhe same or different and selected. from hydrogen. alkyl and aralk:yl; 

R6-R9 are the same or different and selected from hydrogen. alkyl. alkoxy, halogen, halo-alkoxy, 

alk:ylcarbony~ alkoxycarbonyl, oxazolyl, trifluomalkyl, or adjacent groups R6-R9 form ring 

structures which may be fiDdlel' subst:ituted; 

R10 is hydrogai or fonns m llkylene chain rogelhec with R3 and 
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Ru and R12 are the same or different and selected from h~. halopn or alkyl and alkyl 

poops, alkoxy groups and moldes tbeJeof may be branched and straisht Ct-cg -chains or 

comprise cyclic alkyl gR>UpS, for example cycloalkylalkyL 

Examples of proton pump inhibitors acconling to formula I me 

Omeptazole 
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Lansoprazole 

&<JOI,~ N~' 
N Clir- S -1!...N...JlpJ Pantoprazole 
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Parlprazole 
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s 1be proton pump inhibitOJS used in the dosqe forms of the invention may be used in neutral 

fonn or in 1he form of an alkaline salt, such as for instance the Mg2+,ea2+ )'Ja +, K+ or u• salts, 

10 

~ferably the Mg2
+ salts. Funher where applicab~ the compounds listed above may be used in 

rlccmic fonn or in the fonn of a substantially pure enantiomer thereof, or alkaline salts of the 

racemar.es or the single enandomms. 

Suitable proton pump inhibiton are for example disclosed in EP-Al-0005129, 

EP-Al-174 72~ EP-Al-166 28?, GB 2 163 747 and W090J0692S, W091/1971 l, 

W091/19712. and fmthc:r especially suitable compounds are described in W094/27988 and 

W095JOJ9n. 

These proton pump inhibitors am, as already mentionr.d, useful for inhibiting gastric acid 

secretion in mammals and man. In a more peral sense, they may be used for prevention 

and treatment of gastric-acid mated diseases in mammals and man, including e.g. reflux 

esophaptis, gastritis, duodenitis, pslric ulcer and duodenal ulcer. Furthermore, they may be 

20 mm for tlatment of other gastrointesdnal disorden where gastric acid inlul>itory effect is 
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desirable e.g. in patiena on NSAID therapy. in patients with Non Ulcer Dyspepsia. in 

patients with symptmnadc psuo-esophageal reflux .disease. ~ in palients with 

gasuinomas. 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 

s gastric acid and to prevent and treat stzess ulceration. Further, they may be useful in the 

treatment of Helic:obacter infecdons and diseases related to these. 

These proton pump inhibitors an:, however. susceptible to degradation/transformation in 

acidic reacting and neuual media. 1be degradation is catalyz.ed by acidic reacting 

io compounds and the pmton pump inhibitors are usually stabilized in mix~ with alkaline 

reacdng compounds. 

In respect to the stability propaties of 1he proton pump inhibitors mentioned above, it is 

obvious that a protOn pump inhibitar in an oral solid dosage form must be proteCted &om 

1s contact with the acklic reacting pstric juice and the acdve substance must be transferred in 

intact form to that part of the gasttointesdnal tract where pH is less acidic, nell1rll or 

alkaline and when rapid lbsorption of the pharmaceudcally active subscance, Le. the proton 

pump inhibitor, can occur: 

20 A pharmaceutical dosaac form of these proton pump inhibitors is best pmtt.ccecl from 

contact with acidic gulric juice by an enteric coaling layer. In US-A 4,853.230 such enteric 

coated preparations of diftelent ICid labile substances are dcscrilxxl. Said piqmadons 

contain an alkaline core mataial comprising the active substance, a separating layer and an 

enteric coating layer. 

Ordinary entcric coating layers, however, comprise compounds which contain acidic 

groups. If covered with such an entcric coating layer, the acid labile substance may rapidly 

dccomposc by direct or indirect contact with the acidic poops resulting in discoloration of 

the content and loss in content of the acdve compound with the passage of lime. The 

JO discoloradon can be avoided by applying some type of separadng layer between the core 

mataial comprising the susceptible pmton pmnp inhibitor and the eateric coating layer. 
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Thus. there are a lot of patent applications describing such a separadng layer between a core 

material comprising the pharmaceutically active substance and an coterie coating layer. See 

for instance, US-A 4,786,505, EP 0,277,741andBP0,342,522. The prior an tshniques to 

s apply at least two diffaent layers on a pellet con: or a tablet comprising an acid labile 

compound is rather complicated and there is a demand for finding new processes and 

formulations to simplify the manufactmin& of SDCh cnteric coated articles comprising acid 

labile substances. 

10 Sunmgy of tbe invention. 

According to one aspect of the invention a new pharmaceutical dosage form is provided in 

the form of an enteric coated tablet. Alternatively, individually cnteric coated units are 

prepared and filled into a capsule, a sachet or included in a tableted multiple unit dosage 

IS fonn. 

The present invention is ch8lacteriml by the presence of a separating layer between an 

alkaline reacting core material comprising a pharmaceutically active acid labile substance 

and an entcric coating layer, wherein the separating layer comprises a water soluble salt of 

20 an enteric coadng polymer. 

According to a second aspect the pR*Jlt invention provides a process for the manufacture 

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

separating Jayer comprising a water soluble salt of an enteric coating polymer is obtained, 

u as well as the eztteric coating layer itself. 

Thus, the present invention simplifies the preparation of enteric coated articles comprising a 

separating layer between a core ma1aial and an enteric coating la~ by providing a new 

process for the manufacture of such dosage fonns. According to said process Ille separating 

30 layer is formed by an in situ reaction between 1he entaic coating polymer and the alkaline 

core material comprising the pbannaceutically active substance. 
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Brief desgjplion of the Pipes 

Figme · 1 is a photo showing a cro.sccdon of a tablet mariUfaclW'ed according to the 

s invention described in the present specification. 

Figme 2 is a schemadc draWing of dac photo diSclosed in Filme I. The tablet has an enteric 

coating layer (3), which has been applied on an alkaline core material (l) comprising the 

pharmaceutically active substance:. BctWeen the enteric coatin1 laycr (3) and che core 

10 material (1) there is a separating layer (2) shown. The separating layer (2) is on the photo 

inked by a fluorescent colour. 

Degum dna iption of the invention 

1s One object of the present invemion Is to provide a new cntaic coated phannaceutical 

formulation comprising a core malaial lhat contains a proton pump inhibitor • one or mott. 

aJkaline reacdng compounc:l(s) and optianally phumacmticaBy acceptable excipicnts. which 

fonnulation has a water IOluble ieparadng layer and an entaic coating Jaycr and wherein 

the core material is alkaline and the separating layer is being fonncd in situ during the 

20 enteric coating as a salt betwa:n the cntaic:: ooadng polymer(s) ud an alkaline reacdng 

compound(s) in the COl'e material. 

Another object of the present invention is to provide a new process for the manufac1me of 

such en1eric coa1ed phanniceutical fommlations comprising a COii: material of a proton 

is pump inlul>itor wherein a sepuating layer is formed in situ dming the entaic coating by a 

reaction between the entaic coating polymer(s) and one ·or more alkaline reacting 

compound(s) in the com material. i.e. theieby a salt is formed between the enteric coating 

polymer(s) and the alkaline reacting compounc:l(s). 

30 The new pharmaceutical dosage fonn according to the invention is further charactaiu.d in 

the following way. Compacted tablets or individual cores (in the form of small tablets, small 

' 
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beads, granules or pellets) contain the proton pump inhibitor in the fonn of a racemate or 

one of its single cnantiomcrs or an alkaline salt of said compound or one of its single 

enantiomers. The iablets or individual cores, that also comprise one or more alkaline 

reacting compound(s) which is in the position to fmm a water soluble salt by a reaction with 

s an entcric coating material. are coated with one or more entcric coating layers. 

10 

The separating layer is formed in situ by a raction between the enteric coating polymer(s) 

and the albline n:acting compound(s) in the coie material during the enteric coating 

process. 

The core material for the manufacture of cntcric coated pellets can be pfcparcd according to 

two main principles. FU'Stly, seeds can be layered with the proton pump inhibitor, alkaline 

reating compound(s) and n=ssary 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 albljne reacting compound(s). 

The alkaline reac1ing compound(s) in the aR material or tablet~ ncccssuy for an in 

situ ~on with tho en.me coating polymer, is a substance in the position to form a water 

soluble salt with an en1aic coadng po~. Such alkaline reacting compounds are for 

:zo instance amino acids, such as lysine. arginine. omidnc. histidine, organic buffering 

compounds such as ttometamine (i.e. Tris-buffer), N-amino sugars such as N-methyl-D­

glucamine (i.e. Mcglumine ), N-ethyl-D-glucamine (i.e. Egluminc ), glucosamine. disodium 

-N-stearoyl-glutamare, heterocyclic amine derivatives such as pipcnzine or its hexahydrate. 

N-methylpipenzinc. morpholine, 1-(2..Jaydroxyeahyl)pyrrolidine, albli salts of citric acid, 

25 tartaric acid, caproic acid or fatty acids, alkali metal phosphates, silicates or carbonates. 

sodium. potassium, magnesium, caJcium or aluminium hydroxides and organic amines such 

as ethylamine, dicyclohexylamine or tricthanolaminc, or alkaline ammonium salts. 

The core material as such should be an alkaline n:acting core material. Le. the amount of 

30 alkaline reacting compound(s) available in the core material should be enough to fonn a salt 

between the entmic coatiq polymct{s) and the alkaline meting cmnpound(s). 
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Thus, the concenuation of aJbline reacting compound(s) in the core material (before 
: 

applying the enteric coadng pOlymer) is from approximately 0.1 mmollg dry ingredien1S in 

the alkali containin1 part of the core material up to approxhimely "is mmol/g. preferably the 
s conc:entration shall be more than 0.3 mmol/g dry ingralir.nts in the alkaline part of° the core 

mataial. 

The upper limit range is oniy RStricted by the need to iRclude a pharmaceutically active 

ingredient and excipients such u binders etc in lhe aJkaline core material. The concentration 

10 of alkaline reacting compound(s) may be illusaated as follows. For a core~ where. 

for instance, 10 • w/w of a proton pump inhibitor and S • w1w of excipienu (binders, 

surflClallts etc) are to be included, 85 CJ& w/w remains to possible disposition io die alkaline 

reacting compound(s). For such a core material, this means that. if the alkaline reacting 

compound is sodium bicarbonate which bu the rather low molecular weight of 84 u. the 

is concenttation of the albUne material in the cme ma1aial will be 

((85184)1100] x 1 000, i.e. approximately 9.9 mmoJJa in the albli containing panllayer. 

One·or men en1aic eoatini Jaym are applied onto the prepared cme material or tablets by 

using a suitable aqueous coating technique. Tho entaic coatin& mataia1 is dispersed and/or. 

20 dissoMid in an aqueous Whicle. As emeric coatin& polyma(s) one.or m~ separately or 

in combination, of 1he followina can be used; melbaayllc acid copolymers, cellulose 

aceme phthalatc, hydloxypsopyl mcthylcellulose phthalatc. hydmxypropyl methylcellulose 

acetate succinate. polyvinyl acecate phtbalate, cellulose acetate ~ta2, 

carboxymethylethyk:ellulose, shellac or Olher suitable enteric coating polymer(s). 

The enteric coatin& layer(s) may contain phirmaceudcally acceptable plasticizers to obtain 

desin!d mechanical propc:niel. such u flexibility and hardnesS of the enteric coating layer(s). 

The amount of plasticir.er is opdmiml for each entaic coating formulation, in !elation to 

selected enteric coadns polymer(s). setected plasticizer(s) and the applied amount of said 

30 poJ)'IM'(s). 1bc mechllllcal properties oldie entaic coaling are especially important for a 

tableted multiple unit dosage fonn, i.e. the individually .entmic coated units must withstand 

• 
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the compression into a tableted multiple unit dosage form without any significant effect on 

the acid resistance. Suitable plasticizers are for instance. but not restricted to, ttiacedn. 

citric acid esters, phthalic acid esters. dibutyl sebacate, cetyl alcohol. polyethylene glycols. 

polysorbates or other pluticizers. 

The pieparation of the core material containins the proton pump inhibitor and alkaline 

reactin& compound(s) is described more in detail below. The individually enteric coated 

cores can be constiluted acconling to different principles. 

10 The active substance, the proton pump inhibitor, usal as a raccmatc 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 seeds and arc uR.d for further 

processing. 

I! The seeds. which are to be layezed with the active su1*ances, can be water insoluble seeds 

comprising different oxides, celluloses, cqanic polymers and other materials. alone or in 

mixtures or water soluble seeds comprising diftcrau inorganic salts, sugars, non-parcils and 

other materials. alone or in mixtures. Further, the smls may comprise active substance in 

the fonn of crystals, aglomeratcs. compacts etc. The si7.e of the set.els is not essential for 

20 the p;csent invention but may vuy between approximately 0.1 and 1 mm. The seeds layered 

with active subslaace are produced either by powder or solution/suspension layering using 

for instance granulating or spray coadnaJlayering equipment. 

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

25 compound(s) and further components to obtain preferred handling and processing 

properties and suitable concentration of the active substance. Pharmaceutical constttuenis 

such as fillers. binders. lubricants, disint.esrating agents, surfactants and other 

phannm:eutically acceptable additives, can be used. Billdcrs are for example celluloses such 

as hydroxypropyl mcthylceUulose, bydroxypropyl cellulose and carboxymethylcellulose 

'° sodium, polyvinylpyrrolidone, su1an. sran:bes and other pharmaceutically acceptable 

substances with cohesive propenies. Suitable surfactants are found in the groups of 
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pharmaceutically acceptable non-ionic or ionic surfac1ants such as a for instance sodium 

lawyl sulfate or polysorbates. · 

Alternatively, the active substance mixed with alkaline c0mpound(s) aDd further mixed with 

s suitable constitaencs can be formulated into tablets or individual cores. Said tablets or cores 

may be produced by comprcssion/extrusion/spheron.izalion or baDing ud.lizing different 

processing equipmems. The manufaCtured tablets or cOres can further be layered with 

additional inpdients comprisin1 active substance and alkaline reacting compound(s) and/or 

be used for further processing. 

10 

The active substance may op1ionally be mixed with alkaline phannaceuiically acceptable 

substance (or substances) for fmther stabilisation. Such subscances can be chosen amona. 

but are not restlicted ~ substances ~ as for instance the above mentioned altaline 

reacting compounds or other alkaline reacting substances known by the skilled person in the 

is an to be usefUI as $tabilims for acidic susceptible subitances. 

Altrmad.vely, the aforementioned ·aJtaline reacdng core material can be prepared by the use 

of spray drying or spra)' congealing technique. 

20 The ·pmpmec1 albune nStina cmemataial in the foan of tablets or pellets are spray 

coated with an aqueous enteric c:oalina polymer dispersion/solution. The process 

paramecms such as inlet air tanperatm:e. Iii' flow, auxnizer air flow and spraying rate are 

adjus1ed with respect to the equipment used fol the process as well as the Specific entaic 

coating polymer(s). 1be inlet air teqteratme must not be such that the enteric coating 

zs polymer(s) will block in the spraying nozzles. 

The invention is described more in detail by the followins exarq>lcs, which are not intended 

to limit the scope of the invention. 
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Example 1 

Tablets containing lansoprazole and arginine are produced according to the following 

procedure. Farstly. dry ingredients are thoroughly mixed and then granulated with a solution 

s in a laboratory mixer. ne dried 1fanules are mixed with lubricants etc. in a final mixing 

step. 

10 

15 

Dty inm;dients for cranuladon (for approx. 4000 tableu) 

Lansoprazole 

L-arginine (p~in· 120 mesh) 

Microcrystallino cellulose 

GranuJ1tin1 solutjgn 

Distilled water 

Cornstarch 

40.4g 

365.4& 

38.51 

173& 

7.7 g 

ConcenntioD 
(mmol/g dry ingredients in 

the alkaline tablet core) 

4.2-

20 1be solution is poured over the premixed powder mass during mixing. 1be 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 3.1 g 

25 Sodium dodecyl sulphate 20.8 g 

Microcrystallin ccDulose 19.2g 

Magnesium stearate S.Og 

in a laboratory mixer. and then compressed into tablets having a a of 1 mm 0 and a 

30 weight of appmximately 125 mg. The obtained tablets have a conr.ent of lansoprazole of 10 

mg per tablet. 
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Obcaincd tablets are spray coated with the enteric coating dispersion defined below, in ~ 
; 

Wurster equipped fluidized bed. 

'B • • d" • mcnc coano1aspmaon 

Water 80.0g 

Triethylcittate 1.3 g 

Na-laurylsulphate 0.2g 
Hydmxypropylmechylce1lulose 

acerate succinate LP 6.3g 
Talc 1.9 8 

nus single coating step resulted bi tablets having two polyrrieric lajers with different 

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

u water. Fipre 1, oblained with confocal laser scanning microscopy (Q.SM) shows a cross­

section of tbe tablet whcm the separating layer is easily detected u a layer having an 

intense fluoiacence. 

The separating layer is spoacaneously formed in situ during the process. as a salt between 

20 the alkaline reacting compound and the eateric coatin1 polymer. 

Bugle2 

Con: material contahdng die magnesium salt of (-)-omeprazole and the alkaline reacting 

:u compound trometamine (• tris-buffer) is pq>ared by exttusion and spheronization. 

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

' 
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Powder mixture 

Magnesium salt of (-}omeprazole 

Microcrystalline cellulose 

Trometamine 

PVP-XL 

Mannitol pwd 

Hydroxypropyl methylccllulose 6 cps 

Water 

16 

400g 

3001 

lOOOg 

lOOg 

19Sg 

Sg 

q.s. 

PCTISU61UOl61 _ 

ConcentqJion 

(mmoVg dry ingredients in 

the alkaline core material) 

4.1 

1be powder mixture is mixed with the water and the wet mass is mixed to obtain a suitable 

consistency of the mass. 

Extrusion is performed with an extruder fittccl with 1.0 nun screen. The ~trudate is formed 

into pellets on a spheronim' and dded in a Ouidized bed drier. 

200 g of the obtained pellets arc spay coated with the enteri.c coating dispersion described 

20 below. in a Wurster equipped fluidized bed. 

25 

En1mic coalinl diSJ)mion 

Water 93.9g 

Polyethylene glycol 400 4.6g 

• 1M 
Eudrag1t L30D-SS 1Sl.S g 

1bis single coating step n:sultcd in pcUets having two polymeric layers with different 

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

water. The separating layer is spontaneously fonned in situ during the process. as a salt 

30 between the aJkaline ieacting compound and the cnteric coatin& polymer. 
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Enteric coated pellets having a separating layer are obtained. These pellets may be filled in 
capsules or sachets for oral administration. 

5 Example 3 

10 

15 

20 

25 

30 

Core material containing omeprazolc and N-methyl-D-1lucamine (=meglumine) is prepared 

by exttusion and spheronization of the below described composition using the same 
procedUIC as in Example 2; 

Pow4er mixtum 

Omeprazole 

Microclystalline cellulose 

Megluminc 

Aiannitol pwd 

Sodium stan:h glycolate 

Sodium lamylsulphatc 

Water 

100.0g 

50.0g 

~.Og 

297.0g 

48.0g 

s~o 1 
q.s. 

CmJcentration 
(nunol/g dry ingredients in 

the alkaline coie material) 

2.6 

Obtained dried pelletslcora are spray coated with the entaic coating dispersion described 
below, in a Wurster equipped fluidized bed. 

Entcric coatin1 dispersion 

Water 

Polyethylene glycol 400 
1'M 

Eudragit L30D-SS 

93.9g 

4.6g 

ISl.S I 

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

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

water. The separadng layer is spontaneously formed in situ during the process. as a salt 

between the alkaline reacting compound and the enteric coating polymer. 

The obtained pelleas having a separating layer and an coterie coatin& layer. arc suitable for 

fillin& into hard geladne capsules or sachets for oral administradon. 

ExampJ.e4 

COie material containing magnesium salt of omeprazole· and N-methyl-D-Jlucamine 

(mcglumine ) is prepared by Jaya- coating in a Wurster equipped fluidized bed on sugar 

seeds. For this operation the followin& materials are used: 

Substam;e Amount Concenntion 

(nunoVg dJy ingredients 

in the alkali con1aining layer) 

Water purified 102g 

Ethanol 9K (w/v) 102g 

HPMC6cps 2g 

N-methyl-J>.sJuc:amiac 3.3 g 0.37 

Magnesium salt of omeprazole 40g 

Non Pareillc SOOg 

25 First the water and ethanol were mixed whereafter the HPMC was dissolved in the obtainal 

solution. N-methyl-D-glucamine and magnesium salt of omeprazole were dissolved/ 

suspended in the solution. 1be supr cores (Non Pareille) were used as startin& seeds for 

the fonnation of cme material. A peristaltic pmnp was used to feed the spraying suspension. 

which was fed with a velocity of 3.9 g/min. 

30 
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The Wurster apparatus was equipped with a 60 nm high inscnion tube. having a diameter 

of SO mm. positioned to leave a 10 mm slit below it. A sprayin1 nozzle having a 0.8 mm 

opening was used. The atomizing air flow was 2.3 Nm,/h and air pressure used was 1.9 bar. 

The inlet air iemperature was 50° c and flow used 43 m3/h. 

After the core formation step, 100 grams of the obtained core material was film.coated by 

spraying with an enteric coating dispersion u described below, using the same equipment as 

in the core fonnation sttJp. 

Entcric coatjg1 clpnion 

Water purified 183g 

Triethyl citrate 29g 

Sodium lamylaulphatc 0.4g 

Hydro:itypmpyl medlybllulose 

acetate succinate LP 14.4g 

Tak: 4.3 I 

FDst die triethyl citrate was dissolved in the water, and 1heieafter the sodium laurylsulphate 

20 w• added. The hydroxypropylmethylcdlulose acetate sucdnate was disprned in the 

solution, and then the 1IJc was added. The dispersion was fed with a~ of 3.8 g/min. 

25 

Inlet air temperature used was 42 ° C and flow was set to 40 Nm3 /b. Atomizing air flow 

used was 2.1 Nm3Jh, obtained with a pressure of 1.7 bar. 

After finalizing the spraying, the inlet air temperature is riscd to 60° C and the product is 

kept at this temperatmc for appr. S minutes. 

This single film.coacing step resulted in cores having two pol)rmeric coaling layers with 

30 different characterisdcs. The inner layer is not soluble in m;etone. as the outer layer, but 

.. 
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soluble in water. Using confocal laser scanning microscopy to study a cross-section of the 

cores from this example, the presence of an inner layer w~ confinned. 

The separating layer is spontaneously fonncd in situ during the process, as a salt between 

s the alkaline reacting compound and the entaic coating polymer. 

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

10 starting material inert sugar seals (Non-PareWe) with an average size between 0.6 to O. 71 

mm 0 was used. The sugar seeds were coating layered with the powder mixture described 

below, by spraying a S ~solution of HPMC 6 cps in water. 

The obtained CCR material containing pantoprazole was dried at 40°C for 16 hours in 

ts vacuum and then sieved to give granules between 0.6 mm to 1.25 mm 0 . 

2S 

Startin1 material 

Non-Pareille 

Powder mixture 

Pantoprazole 

L-Lysine 

Sucrose. 

Com starch 

MicroaystaJline cellulose 

110 parts by weight 

29.3 parts by weight 

22.0 .. 

36.7 ,. 

42.S •• 

36.7 " 

Conccnqation 

(mmoJ/g dry ingredients in 

the alkali containing layer) 

0.88 
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Solution 

Hydroxypropyl methylcellulose 2.9 .. 

Water (58.7 ") 

s 250 g of the core material produced in this way was spray coated with an entcric coating 

dispersion in a Wurster equipped fluidized bed apparatus. The dispersion wu made by 

adding the mentioned ingredients in stated Older, while stirring. 

10 

15 

Dispersion 

Water 626.8 I 

Triethylcitrate 9.8 s 

Sodium-lamylsulphate 1.S g 

Hydroxypropylmethylcellulose 

acetate succinate LF 49.2 g 

Talc 14.8 g 

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

may be filled in capsules or sachets for oral adminiscradon. 

20 Bumple6 

Omeprazo1e tablets. 6 mm in diameter containing 20 mg of omeprazole were prepmed by 

mixing and panulating dry powder inpedienls with water in a Kenwood mixer. Por dlis 

operation the followin1 maa:rials are used; 

; 
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Substance Amount 

Omcprazole 40.0 g 

Mannitol pwd 68.0g 

Microcrystalline cellulose 35.0 g 

PolyvinylpyITolidone cross-linked 30.0 I 

Hydroxypropylcellolose low-suJltituted 20.0g 

L-arginine S.3 g 

Sodium laury1sulphate 2.0 g 

Water purified q.s. approx SO g 

Sodimn stearylfumarate (SSF) 1.0 I 

PC'l'ISD6J0016l . 

Ccmcentt1tion 

(mmoVg dry ingredients 

in the alkaline tablet core) 

0.14 

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

15 with the water and the wet mass dried on a tray in a drying oven. The obtaum granules 

were milled to pass a screen widt 0.8 nm apertures. Then the lubricant SSF was mixed with 

the granules usin& tJie same Kenwood mixer as before. 

C<RS having an average weight of 101 mg were compressed on a tableting machine 

20 equipped with 6mm diamea punches. 

After the CCR fonnation step, 50 grams of the obtained cores wme film-coated by spraying 

an aqueous enteric: coating dispersion as described below, using a Wurster equipped 

fluidized bed. 
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Enteric coatin1 dispegjgn 

Substance AmoJIDt 

Water purifim 183g 

Tricthyl citrate 2.9 I 

Sodium laurylsulphate 0.4g 

Hydroxypropylmethylcellulosc 

acetate succinate LF 14.4g 

Talc 4.3 g 

1bis single film-coating step resulted in c:GMS having two polymeric coating layers with 

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

soluble in water. 

is The separating layer is sponameously fonned in situ during the process, as a salt between 

the alkaline :iacting compound and the cn1mic coating polymer. 

20 Tablets. 7 mm in diameter containing omeprazole IDd disodiumhydropnphospbate was 

prepared by mixing and granula1in9 dry powder ingredients with a water solution containing 

sodium laurylsulphate, in a Kenwood mixer. For this operation the following materials are 

used: 



s 
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15 
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Substance 

Omeprazolc 

Mannitol pwd 

Microcrystalline cellulose 

L-HPC 

Disodiumhydrogenphosphate 

dihydmte 

Granulation licmid 
Wat« pmified 

Sodium laurylsulphate 

Water purified q.s. 

Final •• ID!XIl\I 

24 

AJDOUDt 

80g 

88g 

1321 

S3g 

104g 

80g 

3g 

Sodium stearylfumarate (SSF) 10 I 

Polyvinylpyzrolidone c::rosslinbd SO I 

PCTISB9"80161 _ 

ConcenJqtion 

(nunoVg dry ingredients in 

the alkaline tablet coie) 

1.12 

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

first widl the granulation liquid and 1hen with water until satisfactory consistency of the 

mass. The wet mass was dried on a tray in a drying oven. The obtained granules wcm milled 

to pass a screen with 0.8 mm apertures and then the lubricant SSF and the disintegrating 

agent polyvinylpyrrolldonc crosslinked were mixed with the obtained granules using the 

2S same Kenwood mixer as before. 

Cores having an average weight of 130 mg wae compiased on a tableting machine 

equipped with 7 mm diameter punches. 



W096/24331 PCTISEHIGOl61 

After the con= fonnadon step. 50 grams of the obtained cores wae m..co&ted by spraying 

with an aqueous enteric: coating dispersion as described below, using a Wurster equipped 

fluidiz.ed bed • 

..,. • • d" • s r.nrcnc cgattn11pmon 

Waterpurifial 183& 

Triethyl citrate 2.9 I 

Sodimn lamylsulphare 0.4 g 

to Hydroxypropyl methylcellulose 

acetate succinate LF 14.4 g 

Talc: 4.3 g 

1bis single film-coating step resultl:d in cores having two polymeric. coating layers with 

1s different characteristics. 1be 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 iac::ting compound and the enteric coating polymer. 

Placebo table1s, 6 nun in diameter Wal prepared by mixina and panuJadng dry powder 

ingredients with water in a Kenwood mixer. For this opaation the following materials are 

used; 
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Substance Amggol Concent:ration 

(mmoVg dry ingredients 

in the alkali containing layer) 

Ref.Ex.I Ref.Ex.2 Ref.Ex. 1 Ref.Ex.2 

Mannitol pwd 161. s g 141.3 g 

Microaysralline cellulose 38.5 g 38.S g 

NaiJ{PO..x2ffi0 20.2 g 0.56 

Water purific :i q.s. approx 45g 45 I 

Sodium stcarylfumuatc (SSF) 1.0 g 1.0 I 

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 miDed to pass a screen with 0.8 mm apenures. Then the lubricant SSF was mixed with 

the granules using the same Kenwood mixer as befCR. 

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. SO grams of each kind of the obtained cores were (separately) 

20 film-coated by spraying an aqueous entaic coating dispersion according to below, using a 

Wurstm equipped fluidized bed. 

E • • d. • ntcnc coaQD11spers1on 

Substance Amonn& 

Watapurified 183& 

Triethyl citrate 2.9 g 

Sodium laurylsulphatc 0.4g 

Hydroxypropylmetbylcellulose 

acetate succinatc LF 14.4g 

JO Talc 4.3 I 



.s 

. WO 96124331 JICT/SD61QOl61 

27 

These refemice examples show that presence of the alkaline ~ in the core material 

composition is necessary for the fonnation of an in situ fanned spontaneously developed 

separating layer • 

For Refmnce Bx. 1. 1his sinsle film;coating step resulted in cmes having only one coaling 

layer, being soluble in acetone. No separating layer was spontaneously formed. 

For Reference .Ex. 2, this single film.coating st.eP msulted in cores haviiig two polymeric 

10 coating layers with diffamt clmacteristics. The inner layer is not soluble in Ketone, as the 

outer layer, but soluble in water. The separating layer is sponcaneouly formed in situ during 

the process, as a salt between the alkaline reamn1 eompound and the enteric coating 

polymer. 

1s By using confocal laser scanning microscopy to study a cross-seed.on of die cores from the 

Rderence example ~ the presence of an 8-.r layer wu continued. In con1rast. examining a 

qe,ss-section of a~ from Reference example 1, no inner layer was seen. 

The best mode to pncdc:e the invention is by the fommlat:ians described in Examples l and 

20 2. 

The different active substances, i.e. pro10ft pump inhibitors. am JftpWCI acconling to 

information disclasccl in the Palcat specifications mmtionecl in page 6 of dlis spmfication. 



W0"'24331 PCl'ISE96100161 

28 

Qairm \ \11\1111\11\111111 t\111 ll \Ill 
* C L M S * 

1. An oral phannaceutical dosage fonn comprising a core material that contains a proton 

pump inhibitor, one or more alkaline xeacting compound(s) and optionally pharmaceutically 

s acceptable cxcipicnts having a water soluble separating layer and an coterie coating layer 

characterU.ed in that the core material is alkaline reacting and that the separating layer is 

being formed in situ during the enteric coating as a water soluble salt between the cnteric 

coating layer.polymer(s) and the albline reacting compound(s). 

10 2. A dosage fonn according to claim 1, wherein the alkaline reacting compounds arc 

selected from the group of alkaline organic substances, hydroxides of alkali metals or one of 

their alkaline salts of phosphoric acid, carbonic acid or silicic acid, or an alkaline anunonium 

salt. 

LS 3. A dosage form according to claim ~ whaein the alkaline reacting substance is a 

hydroxide of an alkali metal or an alkaline salt of phosphoric acid, carbonic acid or silicic 

acid, or an albline ammonium salt. 

4. A dosage fonn according to claim ~ 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 salt of a weak organic acid. 

S. A dosage form acconting to claim 2, whemn the alkaline organic subStance is an 

amino acid, c.1. lysine. arginine. omitine or histidine, or an alkaline amine or a derivative 

25 thereof, e.g. N-methyl-D-glucamine or ttometamine. · 

6. A dosaae fonn according to claim 1, wherein the alkaline xacting compounds are 

present in a concentration of more than 0.1 mmoVg dry ingredients in the alkaline part of 

the core marcrial. 
--··-·-

iJ11ii1iAr 
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7. A dosage fonn according to claim 1, wherein the enteric coating polymer(s) is/are 

hydroxypropyl cellulose dcrivative(s), e.g. hydroxypropylmethylccllulose acetate succinatc. 
i 

8. A dosage fonn according to claim 1, wherein the entcric coating polymer is 

5 copolymerizcd methaaylic acid/methaaylic acid methyl esters. 

10 

9. A dosage fonn according to claim l, wherein the proton pump inhibitor is a 

compound of the general formula I or a phannaceutically acceptable salt thereof or a pure 

enanliomer thereof in neuiral form or in the fo1m of an alkaline salt 

I 

l! Het1 is 

or 

20 

~ 
. ~N'R, 
~ 6 
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Het2is 

or or 

X= 

or 

s wherein 

Nin the benzimidamle moiety mans 1hat one of the carbon atoms substituted by Rt;-R9 

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

10 Rt, R2 and R3 are the same or different and selected from hydrogm. aJkyl. alkoxy optionally 

substituted by fluorine, a1kylthlo. alkoxyalkoxy, dialkylamino, pipericlino, mmpholino, halogen. 

phenyl nl pbenylalkoxy; 

15 

R.t and Rs are the same or diffenmt and se1ectt.d from hydrogen, alkyl and araJkyl; 

R' 6 is hydrogen, haloaen. trifluoromethyL alkyl and alkoxy; 

R6-R9 are the same or diffmnt and selected fmm hydnJ&en. alkyl. alkoxy. halogen, halo-alkoxy. 

alkylcarbonyl, alkox)'Carbonyl. oxuolyL trifJuoroalkyl. or adjacalt groups R6-R9 fonn ring 

sauctures which may be fmther substituted; 

Rio is hydrogen or fonns an alkylene chain togeaher with R3 and 
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R 11 and R 12 are the same or different 8'ld selected from hydrogen. halogen or alkyl and alkyl . . 

groups, aJkoxy groups and moities thereof may be branched and straipt C1..C,-chains or 

comprise cyclic alkyl groups, for example c:ycloaltylalk.yl 

10. A dosage form according to claim 1, wherein 1he proton pump inhibitor is omeprazole 

or an alkaline salt thereof. 

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

10 enantiorner of omeprazole or an alkaline salt thereof. 

12. A dosage form acconling to claim I, wherein the proton pump inhibitor is 

lansoprazole, one of its pme enandomers or a phannaccutically acceptable salt thereof. 

. . 
u 13. A dosage form according to claim 1. wherein 1he proton pump inhibitor is 

pantopnzole, one of its pme enandomers or a pharmaceutically acceptable salt thereof. 

14. A dosage form accmding to claim l, wherein the albJine reac1ing care material is 

individual pellets ·intended for a capsule fonnuJation or a 1ableted multiple unit dosage 

20 form. 

15. A dosage fonn according tO claim l, wherein the alkaline reactin1 care mar.erial is a 

tablet. 

zs 16. A dosage fonn accmding to claim l, wherein individually entaic coated pellets are 

compressed into a tableted muldplc unit dosage form. 

17. .A process for ~c pMparation of an oraJ. crttcric coaud p~dcal dosage form 

comprising a core material that contains a protOn pump inhibitor, one or more alkaline 

30 teacting compounds and optionaUy phaimaceutically acceptable excipients having a water 
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soluble separating layer and an enteric coating layer characterized in that an alkaline 

reacting core material is prepared and coated with an cntcric coating polymer wherein a 

separating layer between the COie material and the enteric coating layer is formed in situ by 

a reaction between the enteric coating polymer(s) and the alkaline reacting compound(s) in 

s the core material during the appli~ation of the cnteric coating onto the alkaline reacting core 

material. 

10 

18. An oral. pharmaceutical dosage form comprisin1 a proton pump.inhibitor as defined in 

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

19. A method for inhibitin1 ps1ric acid secretion in mammals and man by administering 

to a host in need thereof a dosage fonn comprising a therapeutically cffecdve dose of a 

proton pump inhibitor as defined in any of claims 1·16. 

is 20. Use of an oral pharmaceutical dosap form defined in any of claims 1 - 16 for the 

manufacture of a medicament useful in the treatment of 1asaic acid ielated diseases. 


