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salt of omeprazole in nmedicine. Background of the invention The conpound

known under Thieepregenemventiemelaeeipr anovel procede farmiredadturing the ragnesiaan
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treatment of gastric acid related disorders an
novel form of the magnesium salt of omeprazole in the manufacture of

10 pharmaceutical formulations; and to the use of the novel form of the magnesium

salt of omeprazole in medicine.

Background of the invention

15 The compound known under the generic name omeprazole is described i.a. in

European patent specification 0005129.

Omeprazole is useful for inhibiting gastric acid secretion and has gastric mucosa

protective activity in mammals and man. In a more general sense, omeprazole may
20 be used for prevention and treatment of gastric acid related disorders and

gastrointestinal inflammatory diseases in mammal and man, including e.g. gastritis,

gastric ulcer and duodenal ulcer.

The term "omeprazole" as used in this specification designates the neutral form of

25  the compound, that is the form without a salt forming cation present.

Certain salts of omeprazole are described in European patent specification 0124495,

In said patent specification the requirements and importance regarding storage

stability of pharmaceutical preparations are emphasized. Salts possessing superior
30  properties with regard i.a. to storage stability are described in the said European

patent specification.
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5 magnesium omeprazole salts presents one major problem in that magnesium
gastrointestinal inflammtory di seases in manmmal and man, including e.g

gastritis, gasweprazolel saltrcrpstals armvenyragileonaking peocessesutilising sucho|ceystals used

in this specificatiaon desi es. t.he.ne faor e ound, that is
the form Wtﬁ?fataﬁéacg'gff" ?%P%egs?gpf%%' #E@éﬁ"g t&ﬁo&%\ggﬁ s of oneprazole
are descri bedryshliition A hd Haghdsivih odprazald givedd phctihiot whithsigilehs poitabié

specification the requirenments and i nportance regardi ng storage stability
of phar maceut$ @Rhappeqetiealisebyantee enphasi zed. Salts possessing superi or

10
In order to use the magnesium salt of omeprazole, in this specification denoted

magnesium omeprazole, in full manufacturing scale in preparing pharmaceutical
formulations primarily for oral administration, such as tablets, it is necessary that
said magnesium omeprazole possesses a combination of properties which makes

15 such full scale manufacturing feasible. One object of the present invention is to
provide a process for full scale production of magnesium omeprazole. A further
object of the present invention is to provide a novel form of the magnesium salt of
omeprazole which can be used in full scale manufacturing of pharmaceutical
formulations, such as tablets.

20
The combination of physical properties of the novel magnesium omeprazole
product of the present invention with respect to the degree of crystallinity, particle
diameter, density, hygroscopicity, water content and content of other solvents are
favorable and permit the manufacture of magnesium omeprazole in a form which

25  possesses the desired properties.

The novel form of magnesium omeprazole can also be formulated into other forms
for oral administration and other types of administration such as rectal
administration. Examples of formulations are tablets, pellets, granules, capsules,

30  suspensions and suppositories.
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properties with regard i.a. to storage stabi

magnesium omeprazole as well as full scale ;Iar_otiuction of harmz_xcgutciical " 4
ity are described in the sai

Eur opean pat efiormslagony theesof deasible. | n EP 0124495; exanples 5 and 6 discl ose
the synthesis of a nagnesium salt of omeprazole.

10

15

20

25

30

The novel process for the manufacture of magnesium omeprazole also circumvents
the above described manufacturing problems and renders possible the recovery and
work-up of the magnesium omeprazole substance in traditional chemical process

equipment.
It has been found that the following property is significant to obtain such product:

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 30pm,

preferably less than 20 pm as determined by laser diffraction technique.

c) Density between 1.33 g/cm3 and 1.35 g/cm?’ as determined by powder

pycnometer.

d) Hygroscopicity not exceeding 2% increase of weight upon storage for one
month up to 94% relative 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.
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_ 5 novel form of magnesium _ome?razole. This process is described in more detail _
The isolation and purification in full manufacturing scale of the described

magnesi um omdyglewol e salts presents one major problemin that magnesium
oneprazole salt crystals are very fragile making processes utilising such
crystals less attractive in full scale production. Perform ng the process

wi t hout crystrid invéttionrehitest thallnsfuhe aispartsogiven aaddr Figi \vEshainveadsct whi ch
Is |l ess suitable as a pharmaceutical substance. In order to use the

magnesi um salt of omeprazole, in this specification denoted
10  The process for producing the novel form of magnesium omeprazole is

characterized by the following consecutive steps

a) treating omeprazole or a salt thereof with magnesium alcoholate in a solution
15 b) separating inorganic salts from the reaction mixture

¢) crystallizing magnesium omepraz;)Ie

d) isolating the obtained crystalline magnesium omeprazole and, optionally,

20
e) purifying and drying the crystalline magnesium omeprazole using
conventional methods.
The process for manufacturing the new product can be described in the following
25 way.

A lower alcohol, such as methanol, ethanol, n-propanol or iso-propanol, preferably
methanol, is treated in a solution of polar solvents with a weighed amount of
magnesium at temperatures between 0°C and reflux temperature. The temperature

30  should preferably be between 10 and 30°C. After addition of the magnesium to the
solution the temperature can, in a second step be raised further to between 0°C and
reflux temperature, preferably 20-50°C. After termination of the reaction the
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5  precipitate. The precipitate is separated from the reaction solution for example by

magnesi um oneprazole, in full manufacturing scale i noérep%l nql
phar naceut i cfentripgationtardHgasen argd theysofusionds Aeatgdite A1 Ste 301 @rvheseader the

tablets, it ios?ﬂJL%mﬁ IesRv*l It@Qﬂé&d@%&%@#ﬂ%fﬁﬂl?z‘XnearR&?rﬁ%?%@a%era

conbi nati on proper es su scal € nanutacturing
f easi bl e. Onewkibh ¢cépprbdxitratelpeqeadng theweltine @f ths sdlatiqt, @y adbdedaoptactss f or
full scal e production of rraglnesi um oneprazol e. A further O%fﬁ%&Of t he

present i nver&fY%ﬂﬁF%tioﬂ’oTb? s9iuben &5 tor JPrp 320¢ ﬁepw_érg#éxi Bt of
omeprazoj® WhigfihGahPGyMafSatidh. f’I"l':'e'cr?s?ﬁ_& Grd TEN sGRrHEY BOnPiheRAHEPRGHE ' c2

for example by centrifugation or filtration and washed with polar solvents

preferably an aqueous lower alcohol such as aqueous methanol. Finally, the

produced crystals are dried preferably under reduced pressure and heating.

15  The process for manufacturing the new form of magnesium omeprazole differs
from the earlier known processes in that the product is recovered after a controlled
crystallization step in aqueous alcohol, preferably methanol by, first, separating the
inorganic salts from the mother liquour. The crystallinity resulting from this step is,
unexpectedly, higher and the product possesses a higher degree of purity and is

20  more stable to decomposition from uptake of moisture. The drying step can be
performed without caking. The new process is possible to perform in conventional
chemical process equipment and gives a product with a higher yield than the

processes hitherto known.

25  The following detailed Example 1 will serve to more fully illustrate the process for
manufacturing magnesium omeprazole in full scale according to the present

invention. In Figures 1 and 2 safnplc A is manufactured according to this example.
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5 and immediately thereafter 1,0 litre of CH,Cl,. The reactor was heated to 40°C
formul ati ons, such as tablets. The conbination of physic operties of
the novel rmgwé§Pmrﬁtdh»éﬁﬁlaewwi)moﬁpcmﬂbﬁt M‘}ér&tﬁ"e%‘&ll%/ds oGSt {"Hﬁf"\/\ﬁ&‘Fh
respect to thg4H60'¢99Y k% o¥ 5%@*}%&&& ¥he RAELY %qﬁ bR AR renfheRRrE Yor 60
hygroscopi city, water content ahd content of other solvents are favorable
and permt t hennmmdulactconia of 09RJPestempennep veasdtept anthis fevelnfoni30ahinutes
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10 salt was separated from the liquid first by centrifugation and then by 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 addition of
900 1 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

15  washed with a mixture of 50 1 of methanol and 150 1 of water. The produced
magnesium omeprazole was dried under reduced pressure finally producing 92,5 kg

of crystalline product corresponding to a yield of 81,4%.

The novel form of the magnesium salt of omeprazole according to Example 1

20  possesses the following properties:

.a) Crystalline form, with a degree of crystallinity of 76%, as determined by
X-ray powder diffraction.

25 b) Particle size measured as mean mass diameter (MMD) of 19pm as

determined by laser diffraction technique.
¢) Density of 1.342 g/cm3 as determined by powder pycnometer.

30 d) Hygroscopicity of 1.62% increase of weight upon storage for one month at
94% relative atmospheric humidity as determined gravimetrically.

This Sheet Has Been Replaced




5

chromatography.

for oral adm nistration and other types of administration such as rectal
adm ni stration. Exanples of formulations are tablets, pellets, granules,

capsul es, SUSPEARHATON BN SHPRISAikfRFnE Samples 3f the novel form of magnesium

10

15

20

omeprazole of the present invention obtained from two laboratory scale
experiments by prior art methods and magnesium omeprazole goes forth from
diagrams 1 and 2. In these diagrams sample A represents the novel form of the
present invention as manufactured in full scale process equipment. Sample B
represents the product of preparation via synthesis by treatment of omeprazole with
Mg(OCHj3),. Sample C represents the product of preparation via treatment of

sodium omeprazole with MgClZ.

Figure 1 shows in diagram 1 that the particle size measured as mean mass
diameter of the product of method A is 19 pm which is smaller than the
corresponding particle size for the products of method B which is 25 pm and of

method C which is greater than 600 pm.

Figure 2 shows in diagram 2 that the degree of crystallinity of the particles of the
product of method A is 76% which is higher than the corresponding figure for the
product of sample B, which is 0% and also higher than the corresponding figure of

sample C, which 67%.
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The invention W now provide a novel form of. the mag | um sal

omepr azol e e%hi MB?&}'Q%@'%@ZPMCEBW&&? i 6fW|Eﬁf9’§| &/degeR 9 %rt ies. This
makes f_uI I r%tﬁlhﬂ%gqyﬁ hgln th’ ﬁggnem um oneprazole as well as full scale
of “phar

producti on ceu ormil ati ons thereof feasible. The novel
process for the manuf acture of magne5| um oneprazol e al so circunvents the

above descri bed manufacturin bl e and renders possi bl e the.recover
and 3. Magnesium omeplgazg{ accorrcrl?ng to claim hergm tﬁe mean particle y

10  diameter as determined by laser diffraction technique is less than 30pm, and

preferably less than 20pm.

4, Magnesium omeprazole according to claim 1 wherein the density is between
1.33 g/cm3 and 1.35 g/cm3 as determined by powder pycnometer.
15

5. Magnesium omeprazole according to claim 1 wherein the hygroscopicity is

less than 2% increase of weight upon storage for one month at up to 94% relative

atmospheric humidity as determined by gravimetry.

20 6. Magnesium omeprazole according to claim 1 wherein the water content is
between 5% and 10% by weight as determined by titration according to Karl

Fischer.

7.  Magnesium omeprazole according to claim 1 containing less than 0.1% by

25  weight of solvent as determined by gas chromatography.

8.  Magnesium omeprazole according to claim 1 containing less than 0.05% by

weight of solvent as determined by gas chromatography.

30 9. A process for the manufacture of magnesium omeprazole according to any of

claims 1 to 8 characterized by in consecutive steps
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5 c)  crystallizing magnesium omeprazole, _
wor k- up of the nmagnesi um oneprazol e substance in traditional chem cal

process equi pnent. It has been found that the foll ow ng property S

SLanL L) At B ORRBAg HE BoRIRAYE v AL o M. Wby teor oo o
determ ned by X-ray powder diffraction It is desi rable that t he product

al so exhibits the follow ng properties Particle size neasured as nean
mass di anet e®) ( I\/WB’} fyingsand dﬁ‘lgg@t[:é:lryatz}qmc magnesium omeprazole using

10 conventional methods.

10. A process according to Claim 9 wherein the magnesium alcoholate is

magnesium methyl alcoholate.
15 11. A process according to claim 9 wherein the solvent is methanol.

12. A process according to claim 9 wherein the crystallization is accomplished by

addition of water.

20  13. A process according to claim 9 wherein the isolation of the magnesium

omeprazole is performed by centrifugal separation of the crystals.

14. A process according to claim 9 wherein the isolation of the magnesium

omeprazole is performed by crystallization followed by filtration of the crystals.
25

15. A process according to claim 9 wherein the purification of the magnesium

omeprazole crystals is performed by washing the crystals with a solution of polar

solvents.

30 16. A process according to claim 9 wherein the magnesium omeprazole crystals

are dried preferably under reduced pressure.
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5  claims 9 to 17. _ _ _
preferably less than 20 [err]mas determ ned by |l aser diffraction

techni que. c¢) Density between 1.33 g/cnferr] and 1.35 g/cnferr] as

det er mi ned by chome rosc icity.not excee

cr ease of vk orh PIBSIACE G GapEtiigh EOMBRITE HHELSs A O EEIEs A ording

at mospheri ¢ hidringidf ¥las defocs B AR delveling f@{qgnltcal ly. e) A content of water
of between 5% and 10% by wei ght as determ ned by

10 20. A pharmaceutical formulation for oral administration containing magnesium

omeprazole according to any of claims 1 to 8 as an active ingredient.

21. A tablet formulation containing magnesium omeprazole according to any of

claims 1 to 8 as an active ingredient.

15
22. Magnesium omeprazole according to any of claims 1 to 8 for use in therapy.
23. Magnesium omeprazole according to any of claims 1 to 8 for use in
inhibiting gastric acid secretion in mammals and man.

20

24. Magnesium omeprazole according to any of claims 1 to 8 for use as an agent

with gastric mucosa protective activity in mammals and man.

25. Magnesium omeprazole according to any of claims 1 to 8 for use in the

25  treatment of gastric acid related diseases in mammals and man.

26. The use of magnesium omeprazole according to any of claims 1 to 8 in the

manufacture of a medicament for inhibiting gastric acid secretion.

30 27. The use of magnesium omeprazole according to any of claims 1 to 8 in the

manufacture of a medicament for obtaining gastric mucosa protective activity.
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5 administering to a host in need thereof a therapcutically effective dose of
titration according to Karl Fischer. A content of nethanol |ess
than 0. 1% pr eragnaBisy qma%%ﬂcqwbs%twﬂm@fgmmaé '8t er mi ned by gas

chromat ography, in case nmethanol is used as solvent.

30. A method for the treatment of gastric acid related diseases in mammals and
man by administering to a host in need thereof a therapeutically effective dose of

10 magnesium omeprazole according to any of claims 1 to 8.

* C L M s *
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S production are described.
In a further aspect, the invention also relates to a process for

manuf acturing the novel form of magnesi um oneprazole. This process is
described in nore detail below. The invention relates to all of the aspects
gi ven under Field of the invention. The process for producing the novel
form of magnesi um oneprazole is characterized by the follow ng consecutive
steps a) treating oneprazole or a salt thereof wth magnesi um al cohol ate

in a solution
10

15

20

25
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b) separating
magnesi um onepr a

[

A e R T

oneprazol e HfY, optionally, e) purifying and drying the cry&@&lline

magnesi unyggrepr azol e using conventional nethods. The process
t he new product can be described in the fo

manuf act uri ng
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Magnesium omeprazole - Crystallinity
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Sodertilje, Sweden

A |l ower al cohol, such as nethanol, ethanol, n-propanol or.iso-propanol,
preferably nmethanol, is treated in a solution of polar solvents with a
wei ghed anmount of mnagnesMitle:at tenperatures between O[err]C and refl ux
tenperature. . The tenperature should pref erably be between 10 and 30[err]C.

After addition of the rragpg@vm_ he tenperature can, in a
second step be raised further to tvveen OlPe@ﬁQ and reflux tenperature,

preferably 20-50[err]C. After term nation of the reaction the
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Field of the invention
5 tenperature 1S reduced to 0-40[err]C, preferably 10-25[err]C Oneprazole
or a salt of orreprazole i's then added to the solution and after term nation

of the reaclt. on th ure ﬁoo ed

St ferabl
P5rerr] C toMeoperet Vet Bipda P ngverneek? somaritatn bt time o
initial volgdltesf oMupedrole: RS maBfesiui s@1eF enieplaksle in a novel physical form,

especially the magnesium salt as a product of the novel process; the use of the
novel form of the magnesium salt of omeprazole in the manufacture of
pharmaceutical formulations; and to the use of the novel form of the magnesium

salt of omeprazole in medicine.

Background of the invention

The compound known under the generic name omeprazole is described i.a. in

European patent specification 0005129.

Omeprazole is useful for inhibiting gastric acid secretion and has gastric mucosa
protective activity in mammals and man. In a more general sense, omeprazole may
be used for prevention and treatment of gastric acid related disorders and
gastrointestinal inflammatory diseases in mammal and man, including e.g. gastritis,

gastric ulcer and duodenal ulcer.

The term “"omeprazole" as used in this specification designates the neutral form of

~ the compound, that is the form without a salt forming cation present.

Certain salts of omeprazole are described in European patent specification 0124495.
In said patent specification the requirements and importance regarding storage
stability of pharmaceutical preparations are cmphasized; Salts possessing superior
properties with regard i.a. to storage stability are described in the said European

patent specification.
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exanple by centrifugation or filtration and the | ut | i ed to
5[err]C to %gréqsm%%w?gl;aégﬁtsglts PFRECRIS 08 i"6H %’°2‘§§‘d‘é‘d"“§ﬁn ?’ﬁgnrﬁgglﬁ&esi um
onepr azol e Gﬁﬁ‘?ﬁa?&lé salfBr3tiaYe vefy agRé makdligcitotdssaniligifighiatk| srysaldal to
the volume of the soluti'on, is added to start the crystallization. The
sol uti on i slespattractivecin-full scale-projustionPerforating His RFoesss WikPRY C t o conpl et e

For oxampl confatizngon ot feriiieghmy Afprapfe sNERY el yilh | EelRiag, | T ¢

as a pharmaceutical substance.

In order to use the magnesium salt of omeprazole, in this specification denoted
magnesium omeprazole, in full manufacturing scale in preparing pharmaceutical
formulations primarily for oral administration, such as tablets, it is necessary that
said magnesium omeprazole possesses a combination of properties which makes
such full scale manufacturing feasible. One object of the present invention is to
provide a process for full scale production of magnesium omeprazole. A further
object of the present invention is to provide a novel form of the magnesium salt of
omeprazole which can be used in full scale manufacturing of pharmaceutical

formulations, such as tablets.

The combination of physical properties of the novel magnesium omeprazole
product of the present invention with respect to the degree of crystallinity, particle
diameter, density, hygroscopicity, water content and content of other solvents are
favorable and permit the manufacture of magnesium omeprazole in a form which

possesses the desired properties.

The novel form of magnesium omeprazole can also be formulated into other forms
for oral administration and other types of administration such as rectal

administration. Examples of formulations are tablets, pellets, granules, capsules,

suspensions and suppositories.
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desired combination of physical properties. This makes full scale production of
preferably an aqgueous | ower al cohol ch as aqgueous thanol . Finally, the
produced cr y88gncsiugt é"ﬂPﬁaéQfeﬁPé’f'“glr%&J “;Il A é?m&&ﬁ'l%é’(ﬁ PHE%‘-]SP%C"End heati ng.
The process fo%ulﬁEMﬁ\Eféd?if&Qiﬂlée new form of magnesi um onmeprazole differs
fromthe earlier known processes in that the product is recovered after a

controlled crystallization step in aqueous al cohol, preferably nethanol by,

first, separ tilg(gv&ﬁhe i nogog?ar']i c salts frgmthe. not her | i uour .. The

crystal lini tﬁ'cr PrIeG% T APEIStR PTaghtalise oreRTaye PhECINE Bhe

product possfsaBsverddicAb&l mdREfaeRriAg pPoblérhy amdfenidérs possible the recovery and
work-up of the magnesium omeprazole substance in traditional chemical process

equipment.
It has been found that the following property is significant to obtain such product:

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 30pm,

preferably less than 20 pm as determined by laser diffraction technique.

¢) Density between 1.33 g/cm3 and 1.35 g/cm3 as determined by powder

pycnometer.

d)  Hygroscopicity not exceeding 2% increase of weight upon storage for one
month up to 94% relative 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.
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In a further aspect, the invention also relates to a process for manufacturing the
nore stable to deconposition fromuptake of nobisture. The drying step can

be perf or nedveli formuaf roaghesigm gmepmeale.pFhis @recesssis sleseribiet dn maprpaefadr m i n
conventional , chem cal process equi pnment and gives a product with a higher

yi el d than H’é“"pr ocesses hitherto known. The follow ng detail ed Exanple 1
will serve to nore fully illustrate the process for manufacturing nagnesium
omeprazole in full scale according to the present_invention. In Figures 1
and 2 sanplTheAnyentionrekatestto el pf4he 8sRectigiven undes Fisld apthe invention.

The process for producing the novel form of magnesium omeprazole is

characterized by the following consecutive steps

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

b separating inorganic salts from the reaction mixture .
) P 8 & This Sheet Has Been Replaced
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d) isolating the obtained crystalline magnesium omeprazole and, optionally,

e) purifying and drying the crystalline magnesium omeprazole using

conventional methods.

The process for manufacturing the new product can be described in the following

way.

A lower alcohol, such as methanol, ethanol, n-propanol or iso-propanol, preferably
methanol, is treated in a solution of polar solvents with a weighed amount of
magnesium at temperatures between 0°C and reflux temperature. The temperature
should preferably be between 10 and 30°C. After addition of the magnesium to the
solution the temperature can, in a second step be raised further to between 0°C and
reflux temperature, preferably 20-50°C. 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
© DX bnkEEL IR b S PO 53 e Pl 5
magnesi um pagiprd@e The Prciitaees SBparated from the reaction solution for example by
centrifugation or filtration and the solution is heated to 5°C to 30°C whereafter the
solution is seeded with magnesium omeprazole crystals. An amount of water,
which is approximately equal to the volume of the solution, is added to start the
crystallizétion. The solution is cooled to -10 to +20°C, preferably 0-10°C to
complete the crystallization. The crystals are then separated from the mother liquid
for example by centrifugation or filtration and washed with polar solvents
preferably an aqueou§ lower alcohol such as aqueous methanol. Finally, the

produced crystals are dried preferably under reduced pressure and heating.

The process for manufacturing the new form of magnesium omeprazole differs
from the earlier known processes in that the product is recovered after a controlled
crystallization step in aqueous alcohol, preferably methanol by, first, separating the
inorganic salts from the mother liquour. The crystallinity resulting from this step is,
unexpectedly, higher and the product possesses a higher degree of purity and is
more stable to decomposition from uptake of moisture. The drying step can be
performed without caking. The new process is possible to perform in conventional
chemical process equipment and gives a product with a higher yield than the

processes hitherto known.

The following detailed Example 1 will serve to more fully illustrate the process for
manufacturing magnesium omeprazole in full scale according to the present

invention. In Figures 1 and 2 sample A is manufactured according to this example.
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temperature was adjusted to 20°C. 3,90 kg of magnesxum was added to the vessel
and imedi ately thereafter 1,0 litre of CH c&qerr%ﬁ The, re r was
heated to at@[ lmmq@tawhk@pﬁterak 0 diwesof; t%ﬂm@b&ﬁ?ﬁéeq hgated to; t hen

cool ed to 13 ]achti’ie LC%SP%{J‘&%H agb kiR e gtﬂcrg cE8e@ho P5RBHRFRL he ThE

react or wa@1 ure Tor mn and then cooled to O[err]C
The terrper@fdmcﬁ‘ mm@tofaimeﬁamld helredovor Bfs kepuat dsis mmumomén of

nmet hanol were evaporated under vacuu dth ' | i
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salt was separated from the liquid first by centrifugation and then by 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 addition of

900 1 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 50 1 of methanol and 150 1 of water. The produced

magnesium omeprazole was dried under reduced pressure finally producing 92,5 kg

of crystalline product corresponding to a yield of 81,4%.

The novel form of the magnesium salt of omeprazole according to Example 1

possesses the following properties:

a) Crystalline form, with a degree of crystallinity of 76%, as determined by
X-ray powder diffraction.

b) Particle size measured as mean mass diameter (MMD) of 19pm as

determined by laser diffraction technique.
c) Density of 1.342 g/cm3 as determined by powder pycnometer.

d) Hygroscopicity of 1.62% increase of weight upon storage for one month at

94% relative atmospheric humidity as determined gravimetrically.
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crystal s whereafter the magnesi um oneprazol e salt was precipitated by

addi ti on of 9500 Comentaft methaifdieofrd.006% dywesightrasrdeteyolired Wyogds err] C. After
the crystallizati,on had %Sen conpl eted the nagnesi um oneprazol e crystal s
were centrifugedBPMAOEEEPMNen washed with a m xture of 50 1 of methanol and
150 1 of water. The produced magnesi um oneprazol e was dri ed under reduced
pressure finally producing 92,5 kg of crystalline product corresponding to
a yield of 8a, chyspafisen hetween twe différentsampiesnefsthemosel |fornp of onagpesiuml e
according t Oorlrzxél?rg%lg og' the present invention obtained from two laboratory scale
experiments by prior art methods and magnesium omeprazole goes forth from
diagrams 1 and 2. In these diagrams sample A represents the novel form of the
present invention as manufactured in full scale process equipment. Sample B
represents the product of preparation via synthesis by treatment of omeprazole with
Mg(OCHgz),. Sample C represents the product of preparation via treatment of

sodium omeprazole with MgCl,.

Figure 1 shows in diagram 1 that the particle size measured as mean mass
diameter of the product of method A is 19 pm which is smaller than the
corresponding particle size for the products of method B which is 25 pm and of

method C which is greater than 600 pm.

Figure 2 shows in diagram 2 that the degree of crystallinity of the particles of the
product of method A is 76% which is higher than the corresponding figure for the
product of sample B, which is 0% and also higher than the corresponding figure of
sample C, which 67%.
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which is higher than 70% as determined by X-ray powder diffraction.
possesses the foll ow ng properties: a) Crystalline form with a degree of
crystallinity of 76% as determ ned by X-ray powder diffraction. b)

Particle si mmgﬁ ?‘a&"%‘aﬂ’ 085S teBfim( MR el 4p as
det erm ned Ez3e/ | as Eﬁlg fra |or% tecrﬁlhggg. é Dérr?g{ Eh}/zg%e? él.%p42 g/cnferr]
as det er m nedysmllimoniddrighey chan®i%r . d) Hygroscopicity of 1.62% i ncrease
of wei ght upon storage for one nonth at :

3.  Magnesium omeprazole according to claim 1 wherein the mean particle
diameter as determined by laser diffraction technique is less than 30pm, and

preferably less than 20pm.

4. Magnesium omeprazole according to claim 1 wherein the density is between

1.33 g/cm3 and 1.35 g/cm3 as determined by powder pycnometer.

5. Magnesium omeprazole according to claim 1 wherein the hygroscopicity is
less than 2% increase of weight upon storage for one month at up to 94% relative

atmospheric humidity as determined by gravimetry.

6. Magnesium omeprazole according to claim 1 wherein the water content is

between 5% and 10% by weight as determined by titration according to Karl

Fischer.

7.  Magnesium omeprazole according to claim 1 containing less than 0.1% by

weight of solvent as determined by gas chromatography.

8. Magnesium omeprazole according to claim 1 containing less than 0.05% by

weight of solvent as determined by gas chromatography.

9. A process for the manufacture of magnesium omeprazole according to any of

claims 1 to 8 characterized by in consecutive steps
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94% rel ative atnospheric humdity as determ ned gravinetrically. 7 e)

Cont ent of i stur ter _of 7.6 by weight as determ ned by titration
accordi ng to Kar‘iryT&—i'l &g, magnesium o eprazcﬂe, Y

d) isolating the obtained crystalline magnesium omeprazole and, optionally,

e) purifying and drying the crystalline magnesium omeprazole using

conventional methods.

10. A process according to Claim 9 wherein the magnesium alcoholate is

magnesium methyl alcoholate.
11. A process according to claim 9 wherein the solvent is methanol.

12. A process according to claim 9 wherein the crystallization is accomplished by

addition of water.

13. A process according to claim 9 wherein the isolation of the magnesium

omeprazole is performed by centrifugal separation of the crystals.

14. A process according to claim 9 wherein the isolation of the magnesium

omeprazole is performed by crystallization followed by filtration of the crystals.

15. A process according to claim 9 wherein the purification of the magnesium
omeprazole crystals is performed by washing the crystals with a solution of polar

solvents.

16. A process according to claim 9 wherein the magnesium omeprazole crystals
are dried preferably under reduced pressure. |
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chr omat ogr aghyms & tgqpari son between two different sanples of the novel

form of nagnesi um oneprazol e of the present invention obtained from
| abor at ory scal e experinents by prior art nethods and magnesi um orreprazol e

goes forth f
novel for m
equi pnent .
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%HEW 6f Elaims 1 to 8 as an active ingredient.

20. A pharmaceutical formulation for oral administration containing magnesium

omeprazole according to any of claims 1 to 8 as an active ingredient.

21. A tablet formulation containing magnesium omeprazole according to any of

claims 1 to 8 as an active ingredient.

t wo

nts the
ocess

22. Magnesium omeprazole according to any of claims 1 to 8 for use in therapy.

23. Magnesium omeprazole according to any of claims 1 to 8 for use in

inhibiting gastric acid secretion in mammals and man.

24, Magnesium omeprazole according to any of claims 1 to 8 for use as an agent

with gastric mucosa protective activity in mammals and man.

25. Magnesium omeprazole according to any of claims 1 to 8 for use in the

treatment of gastric acid related diseases in mammals and man.

26. The use of magnesium omeprazole according to any of claims 1 to 8 in the

manufacture of a medicament for inhibiting gastric acid secretion.

27. The use of magnesium omeprazole according to any of claims 1 to 8 in the

manufacture of a medicament for obtaining gastric mucosa protective activity:
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represents the product of preparation via synthesis by treatnent of
ormepr azol e @Pt hANgGmi-l[felrm}l)qimg };asuiiangdesc@cneplremmlsm praodyct of

preparation r eat men azol e, rr Figure 1
shows in di é‘épg‘fﬁttﬁfm{ghtgt E'?Fg "MF? até“ﬁ’@%fglf '\g’rﬁéﬁ’ ?’r&gs di aneter of
the prOdUCtnﬁﬁnémirﬁ‘@%eﬁrdzﬁleliﬂ:cf)ﬂiﬁd@Mmlhl%ssmﬁer than the

correspondi ng particle size he products of nethod B which is 25 [err]m

and of method C whi ch S greater than 600 [err]m
30. A method for the treatment of gastric acid related diseases in mammals and

man by administering to a host in need thereof a therapeutically effective dose of

magnesium omeprazole according to any of claims 1 to 8.

AN
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Figure 2 sh&mgagramz that the degree of crystallinity of the
particles of the product of nethod Ais 76% which is higher than the

correspondi ng fiegure for the product_ of sanple B, which is 0% and al so
hi gher t han 4 hevel spmpopath forrmyof mggnasiugt omgpzele @seivhiin thegpgpufacture of

pharmaceutical formulations, the use of the product and the process for its

production are described.
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by | aser diHi¢ldaftthomvestidmi que is between 19 and 30[err]m 4. Magnesi um
onepr azol e according to claim1 wherein the density is between
1.33g/cnferr] and 1.35g/cnferr] as determ ned by powder pycnoneter. 5.
Magnesi um arRe[préeat Rvartet fidiss fCa Rbd rﬁréceﬁ@ﬁfr%ihuﬂl‘?ur%@?ﬁ%kﬁk%y 'S

| ess than 2% i ncrease of weight upon storage for one no at up to 94%
rel ati ve atsaldoplhmepmzplenthdi mggnesiugesat of ommeproyolgimuinoeelr physigal forfdgnesi um

[ .ai ' er content is between 5% and-
(igge/opr azol © el ﬁ:c%%rll()j"tng rr%a%ngs!u?xlnr?al]t amelgr%hgctto eméNr%vel process; the use of the °

novel form of the magnesium salt of omeprazole in the manufacture of
pharmaceutical formulations; and to the use of the novel form of the magnesium

salt of omeprazole in medicine.

Background of the invention

The compound known under the generic name omeprazole is described i.a. in

European patent specificatidn 0005129.

Omeprazole is useful for inhibiting gastric acid secretion and has gastric mucosa
protective activity in mammals and man. In a more general sense, omeprazole may
be used for prevention and treatment of gastric acid related disorders and
gastrointestinal inflammatory diseases in mammal and man, including e.g. gastritis,

gastric ulcer and duodenal ulcer.

The term "omeprazole" as used in this specification designates the neutral form of

the compound, that is the form without a salt forming cation present.

Certain salts of omeprazole are described in European patent specification 0124495.
In said patent specification the requirements and importance regarding storage
stability of pharmaceutical preparations are emphasized. Salts possessing superior

properties with regard i.a. to storage stability are described in the said European

patent specification.
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crystallization of the magnesium omeprazole gives a product which is less suitable

as a pharmaceutical substance.

In order to use the magnesium salt of omeprazole, in this specification denoted
magnesium omeprazole, in full manufacturing scale in preparing pharmaceutical
formulations primaﬁly for oral administration, such as tablets, it is necessary that
said magnesium oméprazole possesses a combination of properties which makes
such full scale manufacturing feasible. One object of the present invention is to
provide a process for full scale production of magnesium omeprazole. A further
object of the present invention is to provide a novel form of the magnesium salt of
omeprazole which can be used in full scale manufacturing of pharmaceutical

formulations, such as tablets.

The combination of physical properties of the novel magnesium omeprazole
product of the present invention with respect to the degree of crystallinity, particle
diameter, density, hygroscopicity, water content and content of other solvents are
favorable and permit the manufacture of magnesium omeprazole in a form which

possesses the desired properties.

The novel form of magnesium omeprazole can also be formulated into other forms
for oral administration and other types of administration such as rectal
administration. Examples of formulations are tablets, pellets, granules, capsules,

suspensions and suppositories.

A
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c) nmagnesi um oneprazol’e wat er,

i sol ating tfferrmhata’nnsetdexeo&waable ne nmagnesi um orreprazol e and, optional I y, e)
purifying and drying the crystalline magnesi um orreprazol e usi ng
conventi onal nethods.

The novel process for the manufacture of magnesium omeprazole also circumvents

o e T T - I~ At v

the above described manufacturing problems and renders possible the recovery and
~ work-up of the magnesium omeprazole substance in traditional chemical process

equipment.
It has been found that the following property is significant to obtain such product:

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 30pm,

" preferably less than 20 pm as determined by laser diffraction technique.

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

pycnometer.

d) Hygroscopicity not exceeding 2% increase of weight upon storage for one
month up to 94% relative 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.
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magnesi um net h¥ ohol ate. 11. process accordi ng to claim9 wherein
the sol venBoYed ToRm ﬁgmﬂsneswﬂ °"?$Pp34783?e§‘§“5a2'@§?3(§|1$16°$6 ed 1 mote defailei n t he
i sol ation gfjot/ne magnesi um oneprazole is perforned by centrifugal
Separation o? the crystals.

The invention relates to all of the aspects given under Field of the invention.

The process for producing the novel form of magnesium omcpraiole is

characterized by the following consecutive steps

a) treating omeprazole or a salt thereof with magnesium alcoholate in a solution
b)  separating inorganic salts from the reaction mixture

c) crystallizing magnesium omepraz-ole

d) - isolating the obtained crystalline magnesium omeprazole and, optionally,

e) purifying and drying the crystalline magnesium omeprazole using

conventional methods.

The process for manufacturing the new product can be described in the following

 way.

A lower alcohol, such as methanol, ethanol, n-propanol or iso-propanol, preferably
methanol, is treated in a solution of polar solvents with a weighed amount of
magnesium at temperatures between 0°C and reflux temperature. The temperature
should preferably be between 10 and 30°C. After addition of the magnesium to the
solution the temperature can, in a second step be raised further to between 0°C and
reflux temperature, preferably 20-50°C. After termination of the reaction the
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crystals. 14. A process according to c al m erein tire pur| i cation of

t he magnes prasipdtatep The presipivatesis skparated ffrarh ciemedctivn sohstivinrfgr tiltmnpiegﬁ\t,\ﬁl s with
claim erein

he magnes I BikeRim SOTEREpS and fie selufon Paaisaden rondoof phediahe 16. A
process acesluém selded WithntagEirRi dindphol iy BidisOTAL BifolRAISH e OMepr azol e
crystals i svhlch is approxxmately equal to the volume of the solutinn, is added to start the
~ crystallization. The solution is cooled to -10 to +20°C, preferably 0-10°C to
complete the crystallization. The crystals are then separé,ted from the mother liquid
for example by centrifugation or filtration and washed with polar solvents
preferably an aqueods lower alcc;hol such as aqueous methanol. Finally, the

produced crystals are dried preferably under reduced pressure and heating.

The process for manufacturing the new form of magnesium omeprazole differs
from the earlier known processes in fhat the product is recovered after a controlled
crystallization step in aqueous alcohol, preferably methanol by, first, separating the
inorganic salts from the mother liquour. The crystallinity resulting from this step is,
unexpectedly, higher and the product possesses a higher degree of purity and is
more stable to decomposition from uptake of moisture. The drying step can be
performed without caking. The new process is possible to perform in conventional
chemical process equipment and gives a product with a higher yield than the

processes hitherto known.

The following detailed Example 1 will serve to more fully illustrate the process for
manufacturing magnesium omeprazole in full scale according to the present

invention. In Figures 1 and 2 sample A is manufactured according to this example.
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before 1000 1 of methanol were evaporated under vacuum and the inorganic solid
salt was separated from the liquid first by centrifugation and then by filtration. The
liquid was heated to 10°C and the liquid was seedéd with magnesium omeprazole
crystals whereafter the magnesium omeprazole salt was precipitated by addition of
900 1 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 50 | of methanol and 150 1 of water. The produced
magnesium omeprazole was dried under reduced pressure finally producing 92,5 kg

of crystalline product corresponding to-a yield of 81,4%.

The novel form of the magnesium salt of omeprazole according to Example 1

possesses the following properties:

a) Crystalline form, with a degree of crystallinity of 76%, as determined by
X-ray powder diffraction.

b) Particle size measured as mean mass diameter (MMD) of 19um as

determined by laser diffraction technique.

c) Density of 1.342 g/cm3 as determined by powder pycnometer.

d) Hygroscopicity of 1.62% increase of weight upon storage for one month at
94% relative atmospheric humidity as determined gravimetrically.
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active ingredient. 21. Ivagnesi um'orreprazol e according to any of clains 1
to 8 for use in _thera Magnesi um onmepr azol e according to any

of clains 1fto QOFGN efy @eﬁhﬁf'?'rm’l %@Qﬁ%@yqa@ghq 2s desgranined by gas
chromatography.

A comparison between two different samples of the novel form of magnesium
omeprazole of the present invention obtained from two laboratory scale
experiments by prior art methods and magnesium omeprazole goes forth from
diagrams 1 and 2. In these diagrams sample A represents the novel form of the
present invention as manufactured in full scale process equipment. Sample B
represents the product of preparation via synthesis by treatment of omeprazole with
Mg(OCHj3),. Sample C represents the product of preparation via treatment of

sodium omeprazole with MgCl,.

Figure 1 shows in diagram 1 that the particle size measured as mean mass
diameter of the product of method A is 19 pm which is smaller than the
corresponding particle size for the products of method B which is 25 pm and of

method C which is greater than 600 pm.

Figure 2 shows in diagram 2 that the degree of crystallinity of the particles of the
product of method A is 76% which is higher than the corresponding figure for the
product of sample B, which is 0% and also higher than the corresponding figure of
sample C, which 67%.
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gastric acid rel ated di seases. .
by laser diffraction technique is between 19 and 30um.

~ 4,  Magnesium omeprazole according to claim 1 wherein the density is between 1.33g/cm® and

1.35g/cm® as determined by powder pycnometer.

5.  Magnesium omeprazole according to claim 1 wherein the hygroscopicity is less than 2%
increase of weight upon storage for one month at up to 94% relative atmospheric humidity as

determined by gravimetry.

6.  Magnesium omeprazole according to claim 1 wherein the water content is between 5% and 10%

by weight as determined by titration according to Karl Fischer.

7.  Magnesium omeprazole according to claim 1 having solvent content of less than 0.1% by

weight of solvent as determined by gas chromatography.

8. Magnesium omeprazole according to claim 1 having solvent content of less than 0.05% by

weight of solvent as determined by gas chromatography.

9. A process for the manufacture of magnesium omeprazole according to any of claims 1 to 8

characterized by in consecutive steps,

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

b) separating inorganic salts from the reaction mixture,

©) crystallizing magnesium omeprazole by the addition of water,

d) isolating the obtained crystalline magnesium omeprazole and, optionally,

e) purifying and drying the crystalline magnesium omeprazole using conventional
methods.

N
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16.
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18.
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20.

21.

A process according to claim 9 wherein the solvent is methanol.

A process according to claim 9 wherein the isolation of the magnesium omeprazole is performed

by centrifugal separation of the crystals.

A process according to claim 9 wherein the isolation of the magnesium omeprazole is performed

by crystallization followed by filtration of the crystals.

A process according to claim 9 wherein the purification of the magnesium omeprazole crystals

is performed by washing the crystals with a solution of polar solvents.

A process according to claim 9 wherein the magnesium omeprazole crystals are dried under

reduced pressure.

A process according to claim 9 wherein the drying of the magnesium omeprazole crystals is

performed by evaporating the remaining solvent by heating.
Magnesium omeprazole obtained by a process according to any of claims 9 to 16.

A pharmaceutical composition containing magnesium omeprazole according to any of claims

1 to 8 as an active ingredient.

A pharmaceutical formulation for oral administration containing magnesium omeprazole

according to any of claims 1 to 8 as an active ingredient.

A tablet formulation containing magnesium omeprazole according to any of claims 1 to 8 as an

active ingredient.

Magnesium omeprazole according to any of claims 1 to 8 for use in therapy.
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23.

24.

25.

Magnesium omeprazole according to any of claims 1 to 8 for use in the treatment of gastric acid

related diseases in mammals and man.

The use of magnesium omeprazole according to any of claims 1 to 8 in the manufacture of a

medicament for inhibiting gastric acid secretion.

The use of magnesium omeprazole according to any of claims 1 to 8 in the manufacture of a

medicament for the treatment of gastric acid related diseases.
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A NOVEL COMPOUND FORM

A novel compound form of magnesium omeprazole useful in the manufacture of
pharmaceutical formulations, the use of the product and the process for its production

are described.

REPLACEMENT SHEET

FIGURE 1.
26 JUL 1999
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