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Izgudrojuma formula

1. Perorala zalu forma ar gremo3anas trakta SkistoSu apvalku, kas ietver
kodola materialu, kas sastav no omeprazola magnija sals; vienu vai vairakus
zemapvalka slanus un vienu vai vairdkus gremosanas trakta $kistodus apvalka
slanus, kas atskiras ar to, ka kodola materialam, kas sastav no omeprazola
magnija sals, kristalizacijas pakape ir lielaka par 70%, ko nosaka ar pulvera
rentgendifrakcijas analizi, kas ieglita omeprazolu vai ta sali apstradajot 8kiduma
ar magnija alkoholatu, atdalot neorgaitiskas salis no reakcijas maisijuma,
kristaliz&jot omeprazola magnija sali un izdalot kristalisko omeprazola magnija
sali.

2. Zalu forma péc 1. punkta, kura zalu forma ir tablete.
3. Zalu forma péc 1. punkta, kura zalu forma ir granula.

4. Zalu forma pé&c 1. punkta, kura gremo$anas trakta SkistoSs apvalks
ietver gremosanas trakta $kistoSu apvalka materialu, kas neobligati sastav no
viena vai vairakiem farmaceitiski pienemamiem plastifikatoriem, dispersantiem,
krasvielam un pigmentiem.

5. Zalu forma péc 4. punkta, kurad gremosanas trakta Skistods apvalks
ietver akrilatu $kiduma vai dispersijas poliméru uz ddens bazes,
hidroksipropilmetilcelulozes acetata sukcinatu, hidroksipropilmetilcelulozes
ftalatu, polivinilacetata ftalatu, celulozes acetata trimelitatu un/vai celulozes
acetata ftalatu.

6. Zalu forma péc 1. punkta, kura gremo$anas trakta Skisto$s apvalks
péc masas sastada no 1,0% no kodola materiala masas.

7. Zalu forma péc 6. punkta, kura gremo3anas trakta $kisto8s apvalks
p&c masas sastada vismaz 3,0% no kodola materiala masas.

8. Za|u forma péc 1. punkta, kura zemapvalka slanis(ni) ietver poliméra,
plévi veidojodus savienojumus vai tabletes paligvielas, kas ir Gdent SkistoSas
vai neskistodas bet sadalo$as GdenT, un neobligati saturoSas pH-bufera sarmu
savienojumus.

9. Za|u forma péc 1. punkta, kura iegata zalu forma ar gremosSanas trakta
$kistoSu apvalku ietver virskartu, kas neobligati sastav no viena vai vairakiem
farmaceitiski pienemamiem plastifikatoriem, dispersantiem, krasvielam un
pigmentiem.

10. Panémiens zalu formas péc 1. punkta iegdSanai, kura kodola
materialu, kas sastav no omeprazola magnija sals, neobligati sajauktu ar sarma
reagéjosu savienojumu, parklaj ar vienu vai vairakiem zemapvalka slaniem, péc
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tam kodola materialu papildus parklaj ar vienu vai vairakiem gremo$anas trakta
SkistoSiem apvalka slaniem.

11. Panémiens péc 10. punkta, kura zemapvalka slani(nus) parklaj ar
kodola materialu, pielietojot sausas parklaganas panémienu.

12. Perorala zalu forma ar gremo$anas trakta $kistosu apvalku péc
jebkura no 1. Iidz 9. punktam pielietojumam terapija.

13. Perorala zalu forma ar gremoS$anas trakta $kisto§u apvalku péc
jebkura no 1. Iidz 9. punktam pielietojumam kunga skabju sekrécijas inhibésana
ziditajiem un cilvékiem.

14. Perorala zalu forma ar gremo3anas traktad $kistoSu apvalku péc
jebkura no 1. fidz 9. punktam pielietojumam ar kunga skabi saistito slimibu
arstésana zidrtajiem un cilvékiem.

15. Peroralas zalu formas ar gremoSanas trakta $kistosu apvalku pac
jebkura no 1. lidz 9. punktam pielietojums medikamenta razo$anai, kas
paredzéts kunga skabju sekrécijas inhibésanai ziditajiem un cilvekiem.

16. Peroralas zalu formas ar gremo8anas trakta $kistosu apvalku péc
jebkura no 1. lidz 9. punktam pielietojums medikamenta razosanai, kas
paredzéts ar kunga skabi saistito slimibu arsté$anai ziditajiem un cilvekiem.
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NEW PHARMACEUTICAL FORMULATION
[0001] The oresent :nventon is related [0 3 new pharmaceutical formulaticn containing a novel pnysical form of a
magnesium sait of omeprazoie, (0 a method for the manufacture of such a formularicn, and to the use of such a

formulation in medicine.

Background of the invention

[0002] The compound known under the generic name omeprazole, 5-methoxy-2(((4-methoxy-3.5-dimethyl-2-pyrid-
inyl)methyl)sulfinyi)-1H-benzimidazole, is described i.a. in E2-A 0 005 129.

[0003] Omeprazoie is usefui for inhibiting gastric acid secretion and has gastric mucosa protective activity. In a more
general sense2, omeprazole may be used for preventicn and ireatment of gastric acid related disorders in mammals
and man, including e.g. gastrocesofageal reflux disease, gastritis, gasiric ulcer and duodenal ulcer. Omeprazole is
susceptible to degradationvtransformation in acid reacting and neutraimedia. The half-life of degradation of omeprazole
in water solutions at pH-values less than four is shorter than ten minutes. Also at neutral pH-values degradation pro-
ceecs rapidly, e.g. at pH=7 the half-life of omeprazole is about 14 hours, while at higher pH-values the stability in
solution is much better (Pilbrant and Cederberg, Scand. J. Gastroenterology 1985; 20 (suppl. 108) p. 113-120). Ome-
prazole also in the solid state is susceptible to degradation and is stabilized in mixtures with alkaline reacting com-
pounds. The stability of omeprazoie is aiso affected by moisture, heat, organic solvents and to some degree by light.

[0004] From what is said atout the stability properties of omeprazole, it is obvious that an oral dosage form of ome-
prazole must be protected from centact with the acid reacting gastric juice and the active substance must be transferred
in intact form to that part of the gastrointestinal tract where pH is near neutral and where rapid absomtion of omeprazole
can occur.

[0005] A pharmaceutical oral solid dosage form of omeprazole must be protected from contact with acidic gastric
juice by an enteric coating. In US-A 4,788,505 (corresponds to EP 247983) is described an enteric coated omeprazoie
preparation containing a separating subcoat between the core material and the enteric coating. Said preparation con-
tains an alkaline core comprising omeprazole, a subcoating and an enteric coating.

[0006] Certain salts of omenrazole including alkaline reacting salts of omeprazole are described in EP-A 0 124 485,
In said patent specification the requirements and importance regarding storage stability of omeprazole for incorporation
in pharmmaceutical preparations are emphasized.

[0007] There is however, a demand for the development of new enteric preparations of omeprazole with enhanced
stability and for environmental aspects there is also a strong desire for the use of water based processes in production
of pharmaceutical products.

[0008] The isclation and purification in full manufacturing scale of the magnesium omeprazole salts described in
£P-A 0 124 438 gresents one major problem in that the magnesium omeprazole salt particles are very fragile making
pharmaceutical manufacturing processes utilising this product less attractive in full scale production. Performing the
process withcut crystallization of the magnesium omeprazole gives a product which is less suitable as a pharmaceutical
substanca.

[0009] In order to use the magnesium salt of omeprazole, in this specification denoted magnesium omeprazoie, in
full manufacturing scale in grecaring pharmaceutical formulations orimarily for oral administration, such as tablets, it
is necessary that said magnesium omeprazole pessesses a combination of preperties which makes such full scale
manufacturing feasivie.

[0010] The combination of onysical properties of the novel magnesium omeprazole product described in the presant
specification with respect ta the degree of crystailinity, particle diameter, density, hygroscopicity, low water content and
low content of other solvents is favorable and permmits the manufacture of magnesium omeprazole in a form which is
useful for the manufacture of the new pnarmaceutical formuiation.

[0011] The novel form of magnesium cmeprazoie can 2e formulated into different dosage forms for oral and rectal
administration. Examples of such formulations are tablets. granules, peilets, capsules, suppositories and suspensions.

Oescription of the invention

[0012] One ctject of the present invention is (0 provide a pharmaceautical formulation of magnesium omeprazole.

[0013] Another object of the present invention is to provide a process for full scale production of pharmacautical
formulations of omeprazoie, especially an enteric coated dosage form of omeprazole, which is resistant to dissoiution
in acid meaia and which dissoives rapidly in neutral to alkaiine mecia and has a geod stability during long-term sterage.



{0014] Yet another object of the invention is to provide an environmental friendly completely water-based process
for the manufacture of phammacautical formulations of omeprazoie.

[0015] The new dosage form is characterized in the following way. Core material in the form of pellets, granules or
tapbiets containing the novel form of a magnesium salt of cmeprazole, optionally together with an alkaline reacting
compound. and on said core material one or more subcoating layers optionally comprising tablet excipients which are
solupie orinsolubie but disintegrating in water. ar poiymeric, filmforming comgounds, optionally containing pH-buffering,
aikaline compounds between the core and an outer layer. which is an enteric coating. This/thesa inner layer/layers
separates/separate the core materiat from the outer layer being an enteric coating.

[0016] The procass of forming the enteric coated dosage form is preferatly water-based. Also the anteric ceating
process step. which usally is carried out using an organic scivent. can be carried out using a water-oased process
whnich is desirable both for the working envirorment inside the pharmaczauticai plant and for glotal environmental rea-
Sons.

[0017] It has been found that a magnesium omeprazole having a degree of ciystallinity which is higher than 70% is
useful in the manufacture of the pharmaceutical formulations of omeprazole according to the present invention.

Detailed description of the inventicn

[0018] The new pharmaceutical formutation is defined in ctaims 1-9, a process for the manufacture of the pharma-
ceutical formulation according to the present invention is defined in claims 10-11 and the use of the formulation in
medicine is defined in claims 12-186.

Magnesium omeprazole

[0019] Magnesium omeprazole feasible for the manufacturing of the claimed formulation has the following preperties:
a) Crystalline form, with a degree of crystallinity of not less than 70%, preferably higher than 75% as determined
by X-ray powder diffraction
It is desirable that the product also exhibits the following properties;

b) Particle size measured as mean mass diameter (MMD) less than 30 um, preferably less than 20 um as deter-
mined by laser diffraction technique.

c) Density between 1.33 g/cm3 and 1.35 g/em3 as determined by powder pycnometer.

d) Hygroscopicity not exceeding 2% increase of weight upon storage for one month up to 94% reiative atmospheric
humidity as determined gravimetrically.

e) A content of water of between 5% and 10% by weight as determined by titration according to Karl Fischer.

f) A content of methanol less than 0.1% preferably less than 0.05% by weight as determined by gas chromatog-
raphy, in case methanol is used as solvent.

[0020] The process for producing the novel form of magnesium omeprazole is characterized by the following con-
secutive steps

1) treating omeprazole or a salt thereof with magnesium alcoholate in a solution

2) separating inorganic saits from the reaction mixture

3) crystallizing magnesium omeprazole

4) isclating the obtained crystalline magnesium omeprazole and, optionaily

5) purifying and drying the crystatline magnesium omeprazole using conventional methods.
[0021] The process for manufacturing the novel magnesium omeprazole can te described in the following way:
[0022] A lower alcohol, such as methanol. ethanol, n-propanol or ise-prapanol. preferably methanol, is treated in a
sciution of polar solvents with a weighed amount of magnesium at temperatures between 0°C and reflux temperature.
The temperature should preferably e setween 10 and 30°C. After addition of the magnesium to the solution the

temperature ¢an, in a second step de raised further to between 0°C and reflux temperature, preferably 20-50°C. After
terminaticn of the reaction the temperature is reduced to 0-40°C. preferably 10-25°C. Omeprazole or a salt of ome-
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prazote is then added to the solution and after termination of the reaction the mixture is cooled to -10°C to +20°C,
preferably -5°C to +5°C. The solvent is then evaporated to 40-30% of the initial volume, which makes the inorganic
salts orecipitate. The orecipitate is separated from the reaction solution for exampie by centrifugation or filtration and
the solution is heatea to 5°C to 30°C whereafter the solution is seeded with magnesium omeprazote crystals. An
amount of water, wnicn is approximately equal to the volume of the solution, is added to start the crystailization. The
solution is cooied 10 -10 ta +20°C, preferably 2-10°C to complete the crystailization. The crystals are then separated
from the mother liquid for exampte by centrifugation or filtration and washed with polar solvents preferably an aqueous
lower alcohol such as agueous methanol. Finally, the crystals are dried preferably under reduced pressure and heating.
[0023] Pharmaceutical formulations containingthe novei magnesium omeprazole described above are manufactured
as described herein below.

Core material

[0024] The novel magnesium salt of omeprazoie, herein referred to as magnesium omeprazoie, is mixed with inert,
preferably water solutie, conventional pharmaceutical constituents to obtain the preferred concentration of omeprazole
in the final mixture. Optionally the magnesium omeprazole may be mixed with an alkaline reacting, otherwise inert,
nharmaceutically acceptable substance {or substances). Such substances can be chosen among, but are not restricted
to substances such as the sodium, potassium, calcium, magnesium and aluminium salts of phosphoric acid, carbonic
acid, citric acid or other suitable weak inorganic or organic acids; aluminium hydroxide/sodium bicarbonate coprecip-
itate; substances normally used in antacid preparations such as aluminium, calcium and magnesium hydroxides; mag-
nesium oxide or composite substances, such as Al,03.6Mg0.CO,.12H,0, (MggAly(OH)15C05.4H20), MgO.AlyOy.
2Si0,.nH,0 or similar compounds; organic pH-buffering substances such as trihydroxymethyiaminomethane, basic
amino acids and their salts or other similar, pharmaceutically acceptable pH-buffering substances.

[0025] The powder mixture is then formulated into pellets, granules or tablets, by conventional pharmaceutical pro-
cedures. The pellets, granules or tablets are used as core material for further processing.

Separating layer - subcoating.

[0026] The cores containing magnesium omeprazole and optionally alkaline reacting substances are separated from
the enteric coating polymer(s). The subcoating layer, in the foliowing defined as the separating layer, serves as a pH-
buffering zone in which hydrogen ions diffusing from the outside in towards the core can react with hydroxyl ions
diffusing from the core towards the surface of the coated particies. The pH-buffering properties of the separating layer
can be further strengthened by introducing in the layer substances chosen from a group of compounds usually used
in antacid formulations such as, for instance, magnesium oxide, hydroxide or carbonate, aluminium or calcium hydrox-
ide, carbonate or silicate; composite aluminium/magnesium compounds such as, for instance Al,05.6Mg0O.CO,.
12H,0, (MggAly(OH),6C03.4H;0), MgO.Al,04.2Si0,.nH,0, aluminium hydroxide/sedium bicarbonate coprecipitate
or similar compounds; or other pharmaceutically acceptable pH-buffering compounds such as, for instance the sedium,
potassium, calcium, magnesium and aluminium saits of phosphoric, carbonic, citric or other suitable, weak, inorganic
or organic acids; or suitable organic bases, including basic amino acids or saits thereof.

[0027] The separating layer may consist of one or more layers.

[0028] The separating layer(s) can be applied to the core material - pellets, granules or tablets - by conventional
coating procedures in a suitable coating pan, centrifugal fluidized coating-granulator, or in a fluidized bed apparatus
using water and/or conventional organic solvents for the coating solution. The material for the separating layeris chosen
among pharmaceutically acceptable. inert compounds or polymers used for film-coating applications such as, for in-
stance. sugar, polyethylene glycol, polyvinylpyrrolidone, polyvinyl alcehol. hydroxypropy! cellulose, methylceliulose.
ethyicellulose, hydroxymethyl cellulose or hydroxypropyl methyiceilulose. The separating layer, "subcoating”, applied
10 the core material may constitute from approximately 0.5 to 25 % 2y weignt of the core weight, preferably 2.0 - 10.0
°,. and more preferably 2.5 - 5.0 %.

[0029] In the case of a tablet formulation another method to apply the separating layer(s) can be performed by
drycoating technigue. First a taolet containing magnesium omeprazole is formulated as described above. Around this
tablet one or more layers are compressed using a suitable tableting machine. The separating layer(s) consists of
pharmaceutically acceptable, solubie or insoluble but in water disintegrating tablet excipients. The separating layer(s)
has preferably a thickness of not less than approximately 1 mm.

[0030] Ordinary plasticizers. colorants, pigments, titanium dioxide, talc and other additives may also be included into
one or more of the separating layer(s).



Enteric coating layer

[0031] The enteric coating layer is applied in one or more layers onto the subcoated core material by conventionai
coaling techniques sucn as. for instance. pan coating or fluidized bed coating using sotutions of poiymers in water. or
by using latex suspensions of said polymers or optionaily using polymer solutions in suitable organic solvents. As
enteric coating polymers can be used one or more of the following, for example solutions or dispersions of acrylates
(methacrytic acid/methacrylic acid methylester copolymer), ceilulose acetate phthatate, hydrexypropyi methyiceliulose
phthalate, hydroxypropyl methyliceilulose acetate succinate, polyvinyl acetate phthalate, celluiose acetate trimellitare.
carboxymethylethyliceilulose, shellac or other suitable enteric coating polymer(s). Preferapbly water-based polymer dis-
persions such as for example compounds Xnown under the trade names Aguateric® (FMC Corporation), Sudragit®
{Raéhm Pharmaj), Agoat™ (Shin-E:su Chemical), Cpadry™ (Colorcon) or similar compounds are used to obtain anteric
ceatings. The enteric coating layer can optionally contain a pharmaceutically acceptabie plastic:zer for example catanol,
triaceun. citric acid esters such as, those known under the trade name Citroflex® (Pfizer), phthalic acid esters, dibuty!
succinate, polyethylene glycal (PEG) or similar plasticizers. The amount of plasticizer is usually optimized for each
enteric coating polymer(s) and is usually in the range of 1-50 % of the enteric coating polymer(s). Dispersants such
as talc, colorants and pigments may also be included into the enteric coating layer or sprayed onto the enteric coated
material as an overcoat.

[0032] The thickness of the enteric coating may vary widely without influencing the in vitro release of omeprazole in
test solutiens which mimic in vivo conditions in man. To protect the acid susceptible omeprazole compeund and to
obtain an acceptable acid resistance, the enteric coating constitutes at least an amount of 1.0 % by weight of the core
weight, preferably at least 3.0 % and especially at least 6.0 %. The upper amount of the applied enteric coating is
normally enly limited by processing cenditions. This possibility to vary the thickness of the enteric coating without
deleterious influence on the release of omeprazole is especially desirable in large scale processes. The enteric coating
layer(s) may be applied on the pre-processed formulation containing subcoating layer(s) without exactly controlling
the thickness of the applied coating layer(s).

{0033] Thus, the formutation according to the invention consists of core material containing magnesium omeprazole
optionally mixed with alkaline reacting compound(s). The addition of alkaline reacting material is not necessary, in any
sense, but such a substance may further enhance the stability of omeprazole. The core material is coated with an
enteric coating rendering the dosage form insoluble in acid media, but disintegrating/dissolving in neutral to alkaline
media such as, for instance the liquids present in the proximal part of the small intestine, the site where dissolution is
wanted. The core material is further coated with an soluble or insoluble but in water disintegrating coating, optionally
containing one or more pH-buffering substances, which separate the core material from the enteric coating.

Final dosage form

[0034] The final dosage form is either an enteric coated tablet or capsule or in the case of enteric coated pellets or
granules, these peilets or granules dispensed in hard gelatin capsules or sachets. The final dosage form may further
De coated with an additional layer containing pigment(s) and/or coiorant(s). It is essential for the long term stability
during storage that the water content of the final dosage form containing magnesium omeprazole (enteric coated tap-
lets, capsules. granules or peilets) is kept low.

Process

[0035] A process for the manufacture of a dosage form according to the present invention represents a further aspect
of the invention, After the forming of the core material, said material is first coated with the separating layer(s) and then
with the enteric coating layer(s). The coating(s) are carried out as described above. Further ancther aspect of the
invention is that the pharmaceutical processes can be completely water-based.

[0036] The preparation according to the invention is especially advantageous in reducing gastric acid secretion. it
is administered one to several times a day. The typical daily dose of the active substance varies and wiil depend on
various factors such as the individual requirements of the patients, the mode of administration and the disease. In
general the daily dose will be in the range of 1-400 mg of omeprazole.

[0037] The invention is illustrated in detail by the following examples. Example 1 discloses the preparation of the
novel magnesium emeprazole product, which product is suitable in manutfacturing of the pharmaceutical formulations
according to the present invention. Example 2 discloses compositions of different enteric coated tablets containing
magnesium omeprazole and results from acid resistance test and in vitro dissolution test. Examples 3 discloses tatlet
formulations with different thickness of the enteric coating, the obtained gastric acid resistance of said formulations
and the in vitro release rate of omeprazole. Example 4 discloses an enteric coated neilet formulation.
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Examples

[0038] The following detailed Example 1 will serve to illustrate a process for manufacturing the magnesium omepra-
zole, which will be used in the phamaceutical preparations according to the present invention.

Examoie 1

[0039] A reac:or was filled with 2025 litres of methanal. The stirrer was started and the temperature was adjusted to
20°C. 3,90 kg of magnesium was added to the vessel and immediately thereafter 1,0 litre of CH,Cl,. The reactor was
heated t0 40°C and kept at this temperature for 60 min. It was then cooled to 15°C before the addition of 99,9 kg of
omeprazole. The reactor was kept at this temperature for 60 min and then cocled to 0°C. The temperature was kept
at this level fer 30 minutes before 1000 L of methanol were evaperated under vacuum and the ‘norganic solid salt was
separated from the liauid first by centrifugation and then oy filtration. The liquid was heated to 10°C and the liquid was
seeded with magnesium omeprazole crystals whereafter the magnesium omeprazole salt was precipitated by additicn
of 9C0 L of water. The mixture was then cooled to 5°C. After the crystallization had been completed the magnesium
omeprazole crystals were centrifuged off and then washed with a mixture of S0 L of methanol and 150 L of water. The
produced magnesium omeprazole was dried under reduced pressure finally producing 92,5 kg of crystalline product
corresponding 1o a yield of 81,4%.

[0040] The nove! form of the magnesium salt of omeprazole according to Example 1 fulfills the properties defined
above.

Example 2

[0041]

Tablet formulations containing magnesium omeprazole.

Amount omeprazole 10 20 40

Ingredient (mg/tabl) | (mg/tabl) | (mg/itabi)
Taplet core
Magnesium omeprazole 11.2 | 225 | 45.0
Mannital 68.7 | 57.4 | 34.9
Microcrystalline cellulose 25.0 | 26.0 | 2680
Sodium starch glycolate 6.0 6.0 6.0
Hydroxypropy! methylcellulose 6.0 6.0 6.0
Talc 5.0 5.0 5.0
Sodium stearyl fumarate 2.5 2.5 2.5
Water purified 50.0 | 50.0 | 50.0

Sub-coating layer

Hydroxypropyi methylcaliulose 3.7 37 37
Hydrogen peroxide 30% 0.04 0.04 0.04
Water purified 34.0 34.0 340

Enteric coating layer

Methacrylic acid copolymer 8.1 9.1 g.1
Polyethylene glycol 1.0 1.0 1.0
Titanium dioxide 0.82 1.1 1 0.51
Colour iron oxide.red-brown | 0.04 | 0.13 | 0.43
Cotour iren oxide. yellow 0.02 - -




(continued)

Enteric coating layer
Water purified 1 45.0 | 450 | 450

Poiish
Paraffin powder ’ 0.05 ] 0.05 [ 2.05

[0042] The tablets with an amount of 20 mg omeprazoie/tablet have been manufactured both in a ailot scale of acout
300 3C0 tablets and a large scale of about 2 million tablets.

Description of manufacturing

[0043] Magnesium omeprazole, mannitol, hydroxypropyl methylcaliuiose, microcrystalline cellulose and scdium
starch glycolate are dry-mixed, moistened with water and wet mixed. The wet mass is dried and milled and finally mixed
with anti-adherent and lubricant substances. The milled granuiate is compressed to tablets with a diameter of 7 mm.
The tablets are sub-coated with a polymer film based on hydroxypropyl methyicellulose and enteric coated with a
methacrylic acid copolymer film. Water used in the manufacture of the tablets is removed during subsequent processing.
[0044] Investigation of acid-resistance

[0045] Sixindividual tablets were exposed to artificial gastric fluid without enzymes. pH 1.2. After six hours the tabiets
were removed, washed and analysed for omeprazole content using HPLC. The amount of omeprazole is taken as acid
resistanca.

Tablet Strength | Acid resistance (mg)
(mg)
10 95 (93-98)
20 100 (94-102)
40 100 (96-103)

Investigation of in-vitro dissolution

[0046] After exposure to acid environment, pH 1.2, as described above, the medium was switched to artificial intes-
tinal fluid without enzymes, pH 6.8. The dissolved amount of omeprazole was determined by HPLC.

Tabiet Dissolved amount of omeprazole (%) after (minutes)
Strength
(mg)
0 5 10 15 20 25 30
(o) | (%8) | (%) | (%) | (%) | (36) | (%)
10 0 2 78 92 93 94 94
20 0 0 75 93 96 96 97
40 0 9 71 88 91 N 94

[0047] All values of dissolved amount of omeprazole are mean values of 12 tablets.
Exampole 3

{0048] Tablet formulations containing magnesium cmeprazole with different thickness of the enteric coating.
[0049] The compoasition of the tablets is the same as in Example 2 (20 mg omeprazote). The abiets (n=3) have ceen
expased in an artificial gastric juice (pH 1.2) during 2 hours and then anaiysed for remaining amount of omeprazole
(acid resistance). The release of omeprazole was analysed on tablets (n=8) pre-exposed in gastric juice 2 hrs and
thereafter exposed in a buffer solution (pH 6.8) during 30 min.




[0051]

Experiment ¥ Enteric ccating Acid resistances Release
(% weight per tablet) | (% residue after 2h; pH 1.2) | (% after 30 min; pH 5.8)
A 8 101 (98-105) 94 (93-96)
B 8 100 (98-102) 95 (85-98)
c 16 98 {96-100)
X) A manutactured in large scale
8 manufactured in pilot scale
C manufaciured in laboratory scale
Examcle 4
[0050] Enteric coated pellet formulation containing magnesium omeprazole.
Pellet core
Magnesium omeprazole 225 g
Mannitol 1425 g
Hydroxypropy! celiulose 60g
Microcrystalline cellulose 4049
Lactose anhydrous 80g
Sodium laury! sulphate Sg
Disodium hydrogen phosphate dihydrate 8g
Water purified 350¢g
Subcoating layer (1)
Hydroxypropy! methylcelluiose 709
Water purified 1450 g
Enteric-coating layer (lI)
Methacrylic acid copolymer | 430 g
Polyethylene glycol 40g
Water purified 1890 g
Polish
Magnesium stearate | Sg
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The dry ingredients given above were mixed well in a mixer. Addition of granulation liquid was made and the

mixture was kneaded and granulated to a proper consistency. The wet mass was pressed through an extruder and the
granules were converted to spherical form in a spheronizer. The pellets were dried and classified into suitable particle

size ranges, e.g. 0.5-1.5 mm.

[0052] The polymer solution (I) was sprayed on the uncoated pellets in a fluidized bed apparatus under conditions

suitable for the equipment used.
The polymer dispersion () was sprayed on the subcoated pellets in a fluidized bed apparatus. The enteric-

[0053]

coated pellets were classified, polishing material was admixed and the peilets were filled into hard gelatin capsules in
an amount corresponding to 20 mg of omeprazole, using a capsule filling machine.

Biopharmaceutical tests.

[0054] The enteric coated formulations according to Example 2 have been tested in humans with good results.



10.

11.

12.

13.

14.

18.

16.

Claims

An oral enteric coated formulation containing a core material comprising a magnesium salt of omeprazole, one or
more subcoating layers and one or more enteric coating layers,

characterised in that

the core material contains a magnesium sait of omeprazole having a degree of crystallinity which is higher than
70% as determined by X-ray powder diffraction obtainable Dy the steps of treating omeprazole or a salt thereof
with magnesium alcoholate in a solution, separating inorganic salts from the reaction mixture, crystallising mag-
nesium omeprazcle and isolating the crystalline magnesium omeprazole.

A formulation according to claim 1, wherein the formulation is a tablet formulation.
A formulation according to claim 1, wherein the formulation is a pellet formulation.

A formulation according to claim 1, wherein the enteric coating cemprising an enteric coating material, opticnally
containing one or more pharmaceutically acceptable plasticizers, dispersants. colorants and pigments.

A formulation according to claim 4, wherein the enteric coating comprises water-based polymer solutions or dis-
persions of acrylates, hydroxyprepyl methyiceliulose acetate succinate, hydroxypropyl methylcellulose phthalate,
polyvinyl acetate phthalate, cellulose acetate trimellitate and/or cellulose acetate phthalate.

A formulation according to claim 1, wherein the enteric coating constitutes from 1.0 % by weight of the weight of
the core material.

A formulation according to claim 8, wherein the enteric coating constitutes at least 3.0 % by weight of the weight
of the core material.

A formulation according to claim 1 wherein the subcoating layer(s) comprise polymeric, filmforming compounds
ortablet excipients which are soluble orinsoluble but disintegrating in water, and optionally containing pH-buffering,
alkaline compounds.

Aformulation according to ctaim 1 wherein the produced enteric coated formulation contains an overceat, optionally
comprising one or more pharmaceutically acceptable plasticizers, dispersants, colorants and pigments.

A orocess for the manufacture of a formulation according to claim 1 in which the core material containing magne-
sium omeprazote optionally mixed with an alkaline reacting compound is coated with one or more subcoating

layers. whereafter the subcoated core material is further coated with one or more enteric coating layers.

A process according to claim 10, wherein the subcoating layer(s) is applied on the core material by a drycoating
process.

An oral enteric coated formulation according to any of claims | to 9 for use in therapy.

An oral enteric coated farmulation according to any of claims 1 to 9 for use in inhibiting gastric acid secretion in
mammals and man.

An oral enteric coated formulation accerding to any of claims 1 to 9 for use in the treatment of gastric acid related
diseases in mammals and man.

The use of an orai enteric coated formulation according to any of claims 1 to § in the manufacture of a medicament
for innibiting gastric acid secretion in mammals and man.

The use of an oral enteric coated formulation according to any of claims 1 to 9 in the manufacture of a medicament
for treatment of gastric acid related diseases in mammals and man.
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Abstract

An oral enteric coated formulation containing a core material comprising a
magnesium salt of omeprazole, one or more subcoating layers and one or
more enteric coating layers. The core material contains a magnesium salt of
omeprazole having a degree of crystallinity which is higher ihan 70% as
determined by X-ray powder diffraction obtainable by the steps of treating
omeprazole or a salt thereof with magnesium alcoholate in a solution,
separating inorganic salts from the reaction mixture, crystallising magnesium
omeprazole and isolating the crystalline magnesium omeprasole.
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