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a novel form (}’y’&/}-’oﬁé&hoxy- 2-[[ (4-net hoxy- 3, 5-di et hyl - 2- BLriskbeii :

pyri di nyl) met hyl ] sul finyl]-1H benzi m dazol e, known under the generic nane
oneprazole. Mre specifically, it relates to a novel formof the sodium
salt of oneprazole, nanely a well-defined oneprazol e sodi um nonohydr at e
salt, hereinafter referred to as oneprazole sodiumformB, and its use in
t he treat ment OMIEPRAZOIRSOBIURESADTSOr ders, pharnaceutical 10
rconpositions containing it and preparation thereof. Background of the

I nvention and prior art The conpound -
5-nethoxy-2-[¥ - hoxy- 3, 5-di net hyl - 2-pyridinyl)methylJsulfinyl]-1H 15
benzinidazole-ggﬁggéﬁﬂﬁéﬂﬂgheric name omeprazole, as well as

t herapeutically acceptable salts thereof, are described in EP 5129. The
ispecific alkaline salts of omeprazole, such as the sodiumsalt, are

di scl osed kn FRiskiadendioh reldtestodBi/ebidincof SofeMbx -3l [[(4rhatioeed, sadifieiii-0g to
exanples 1 and 2 of EP 124 495 is a mixture of crystal forns and anorphous
{material . OnepyiidinyBmethyHsulfinyldd Hebenzimidagols, known sndénthe generin aami oufeprazole.

Jreferred to as, 20 o azol e sodiumformA,_.is g hydrate with one taq two
wat er nol ecul 3@,” @ccg*?ﬁ%hﬁ’ 1hprlatestoamoys) E‘HI"éﬂ}essc’M??&q f%ﬁ?ﬁ@f%@ﬁ@ya
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resulting dri g%hgdtj"gg%%ﬁlg co(ﬁ{3 gﬁ?’%g’%ﬁ%ﬁ’ﬁ%ﬁ% gu nﬁqﬁ%?ggtorml ec?F“§°?‘°'s
very hygr oscogbdiuafomaBs aiidits wlif the teqatrdént of gaktiointestinal diseraels] piaffacediical
{Oneprazole is a proton punp inhibitor, i.e. effective in inhibiting gastric
aci d secr eti onompesitiang corsaning itandpreparationtheseofagent . I n a nore general
sense, oneprazole may be used for treatnent of gastric-acid related
di seases in manmual s and especially in man. 2 Brief description of the

draw ngs Background of the invention and prior art

e g st e

The compound 5-methoxy-2-[[(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulfinyl}-1H-

15 benzimidazole having the generic name omeprazole, as well as therapeutically acceptable
salts thereof, are described in EP 5129. The specific alkaline salts of omeprazole, such as
the sodium salt, are disclosed in EP 124 495, The omeprazole sodium salt produced

according to examples 1 and 2 of EP 124 495 is a mixture of crystal forms and amorphous
material. One of the crystal forms present in this mixture, hereinafter referred to as

20  omeprazole sodium form A, is a hydrate with one to two water molecules, of which one
water molecule is strongly bound in the crystal structure while the other is easily removed
by drying. The resulting dried substance containing one strongly bound water molecule is

very hygroscopic and absorbs water rapidly under normal conditions.

25 Omeprazole is a proton pump inhibitor, i.e. effective in inhibiting gastric acid secretion,
and is useful as an antiulcer agent. In a2 more general sense, omeprazole may be used for

treatment of gastric-acid related diseases in mammals and especially in man.
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Figure 1 is an X-ray powder diffractogram of oneprazole sodium form B.
Figure 2 is an X powder diffractogram of oneprazol e sodi u
Figure 3 is. éﬁoﬁg’?‘%o powder diffractogram of oneprazol e sodi um prep(flor%éd"5
according.to prior art. Description of the invention 10 It has
surprisingly been found that the sodiumsalt of oneprazole exists in a
nunber of different crystal forns. It is an object of the present invention
to provide a well-deined, thernodynamically stable at ambient tenperat ure,
and industri ab‘rﬁéf&&@ﬁéoﬁ&fﬂﬁb%@gﬁr azol e sodium nanely oneprazol e sodi um
form B. Anoth t invention is to provide a process for
the preparation of oneprazole sodiumformB, 15 substantially free from
ot her forms of the sodiumsalt of_ gnmeprazole. X-ra povvder diffraction
(XRPD) is use&igge &IWXGGYBPWMQI@@%ZF%P fiem &sagium &3 Bim form B from

h f d |t ,of f dth h
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oneprazol e sodlumformAvvl h one to two nol es 'of water um
formA is oneprbrarhe crystal forms present in the mxture of crystal forms
and anor phous material obtained in exanple 1 and exanple 2 in EP 124 495/
However, there is no oneprazole sodiumformB present in the m xture of
forms obtai negl when Br %B%r.i n%‘dorrepr azole 25 sodiumsalt as described in

HOR QA IBVETIOR Ep 124 495. Omeprazole sodiumformB is a
crystal line form exhibiting advant ageous properties, such as ‘being

iwel | -defined, stable, and being a true nonohydrate crystal form

O mepr azohe sltdiaasmbnsingBBeenf@mdrthﬂy]msddmhlsgdt obomrepzizald exidthina onster af ol e

isodi um form A g razol e sodl mformB is essentially non- hy?roscopl o
qtﬁfbfs%é ub!

defined,
thermodynamically stable at ambient temperature, and industrially useful form of

Rpts an object of the present invention to prov1de awel

and can t her ef
omeprazole sodium, namely omeprazole sodium form B. Another object of the present
invention is to provide a process for the preparation of omeprazole sodium form B,
15 substantialty free from other forms of the sodium salt of omeprazole. X-ray powder
diffraction (XRPD) is used as a method of differentiating omeprazole sodium form B from

other forms of the sodium salt of omeprazole.

1t has been found that the sodium salt of omeprazole may crystallize in at least two

20 different crystal forms, of which omeprazole sodium form B is one. One other form is
omeprazole sodium form A with one to two moles of water. Omeprazole sodium form A is
one of the crystal forms present in the mixture of crystal forms and amorphous material
obtained in example 1 and example 2 in EP 124 495. However, there is no omeprazole
sodium form B present in the mixture of forms obtained when preparing omeprazole

25 sodium salt as described in either example 1 or example 2 in EP 124 495.

Omeprazole sodium form B is a crystalline form exhibiting advantageous properties, such
as being well-defined, stable, and being a true monohydrate crystal form. Omeprazole
sodium form B is thermodynamically more stable than omeprazole sodium form A.

30 Omeprazole sodium form B is essentially non-hygroscopic and can therefore in industrial



processes, such as pharnmaceutical nmanufacturing processes, be charged in a
fi xed anmount wgoegesgor ast t o onmeprazol e sodi um form A whi ch nugCTisessahazdged
i n anounts-cal cul ated froma recent assay of oneprazole or indirectly from
a recent -assay of its water content. O her Zdvantages i ncl ude easier
preparation and hi gher reproducibility between batches. s This is
especially inportant in production scale and | eads to a higher production -
capacity. Oneprazole sodiumformA, which is thernmodynanical |y unstabl e,

can under cerpracessesi snchrag pbameacentinab menuiaeiiying peacysses, bgshangod yonfived aeouny
oneprazol e sodi um f or m B. razol e. sodi u ormB is thereby characier,jzed
in being ther’ﬁﬁﬂgﬁ%ﬁiﬂm%gﬁ W‘?P%?bwﬁ?&ﬁn%gﬁf%@ﬁuﬂ%@%?hﬁg and
any other for f Qﬁr'akkma gRgEA% 865 ' '
Orepr azol e sodi tm ?or ml':'%%?lgg?lzlr her gﬁar ac.?g;l ze%rtgg&%g%s%ggg{gﬁﬁgﬂt@m
non- hygr 0scopQther ¥iivahtdgbeineide easidriteparationaind di gHep reprodugibilitebetvsth baichése s .
hydrates, solvates and 15 anorphous materials, Including polymorphs
di scl osed § n Thie igespesially imporiantipl predustion agaleandeleadsde pehighter praductionseapacityof
_onmeprazol e includes, but are not limted to, anhydrates, nonohydrates,

di hydrates, sesqui hydrates, trihydrates, al cohol ates and pol ynorphs or

anor phous for ’uﬁpfougﬁ Wﬁ) ﬁ'ﬁf&jd Bhdtsh | by
t he positionsﬁgin |§1!t%§%gl|t|es 0 Rf e %Ee{g S i%&fg%ray [l)%&g%raﬁ&e%éw
di f f ract ogr anstofisg seaiditions beyoinpletaly b patly copaitedts emsprabole BodiameoleBN
{calculated fromthe peak positions. The corresponding data for oneprazole

{ sodi um f or m AOmeprazele spdipmiformdy istherebihehasasterizod in being thesmpdynamically more

di sti ngui shabl e f f .4 | di um f B ing to t
O S A APl b 350y S o oPeBrhal ook
pattern exhi bﬁ%g&%% Ohdeyrabbie sbAUPHASB £ AtRhSRarabredAld e voing

relative d- ative
| essentiafly non-hygroscopic.

With the expression "any other form" is meant anhydrates, hydrates, solvates and

15 amorphous materials, including polymorphs disclosed in the prior art. Examples of any
other forms of sodium salts of omeprazole includes, but are not limited to, anhydrates,
monohydrates, dihydrates, sesquihydrates, trihydrates, alcoholates and polymorphs or

amorphous forms thereof.

20  Omeprazole sodium form B is characterized by the positions and intensities of the peaks in
the X-ray powder diffractogram, as well as by the unit cell parameters which have been
calculated from the peak positions. The corresponding data for omeprazole sodium form A
are totally different, whereas form B is easily distinguishable from form A.
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vw Oreprazol e sodi um form B according to the present invention
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there is furtt’@*neﬁrovi ded a process for the preparation of oneprazol e

=94. 4.

According to the invention

d-value/A |relative |d-value/A |relative
intensity intensity
9.8 vs 3.37 w
7.8 \Au 3.25 vw
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6.5 s 3.14 w
6.2 W 3.12 m
59 m 3.05 w
5.8 w 2.99 w
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5.1 w 2.91 m
4.6 m 2.89 m
4.5 m 2.79 W
43 s 2.62 W
4.1 m 2.59 vw
3.96 m 2.50 VW
3.92 m 245 vw
3.71 s 240 W
3.60 w 2.37 vw
3.43 vw 2.28 W

as a process for the preparation of oneprazole sodium

Omeprazole sodium form B according to the present invention is characterized by having a

monoclinic unit cell with parameters
a=15.09A,6=1283A,c=9.824, p=94.4"
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5 Oneprazole sodiumformB can al so be characterized by FT-IR Onreprazol e
sodi um form %659!963 ared by treating onepr.azole w th an aque@¢g/dEase124

Na[ err] B, wheréin denot es sodi um and B denot es hydroxi de or al koxi de, -
in an appropriate solvent, such as isopropagol optionally containing sone
wat er, at anbient tenperature. 1o Once the m xi ng has taken place the

total m xture may be agitated, for exanple stirred, for a further peri.od of’
time, e.g. about 0-2 hours, at anbient tenperature. The crude m xture nmay
optional | y beAktdriiviged tled invéntionthergds futiheriprovided ampocezofoe theqieparationrof B nay
be added to the crystallization solution in order to induce the .
crystal | i zat i omeprakele spdipm forns B afewelh as @ processifprthe pegparation of emeprazqlegodium
period of abogt 18-24 h to ensure as conplete crystallization as 15
possible. It 0 possible to cool the mxture in order to conplete the
crystallization and thereby inproving the yield. The oneprazol e sodi um form
Bis thereafter separated, for exanple by filtration or centrifigation,

fol | owed by wasmhéprgzoW sodivan ferprB o aisd be shirugtatizedbydBIRADI y t he sane

sol vent as used above, and thereafter dried to constant weight. 20
Oreprazole sodiumformB may al so be prepared by recrystallizing the sodi um

ol vent such CeerRiePim FElp It bE bl Giftormiele Pl 2 BRI Gl ave”
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substantially 25 free fromother fornms of sodiumsalts of oneprazole, such
as omepr azol essloetitiyichas iSopropaiis] optisalincbntdinibh €ome watdr, 2 AmbienttenpeRprazol e

i} sodi um form B, prepared according to the present invention is analyzed,

char act er itz ed Omaeltheimixinghas tzkicn place She total mixtun: may belpgitateds fon examplextirred, for

1powder diff ign, a. i ' is k . A it abl
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to the crystallization solution in order to induce the crystallization. The slurry is thereafter
further agitated for a time period of about 10-24 h to ensure as complete crystallization as
15 possible. It is also possible to cool the mixture in order to complete the crystallization and
thereby improving the yield. The omeprazole sodium form B is thereafter separated, for
example by filtration or centrifugation, followed by washing with an appropriate solvent,
preferably the same solvent as used above, and thereafter dried to constant weight.

20  Omeprazole sodium form B may also be prepared by recrystallizing the sodium salt of
omeprazole of any form, or mixtures thereof, in an appropriate solvent such as ethanol or

isopropanol, optionally containing some water.

The omeprazole sodium form B obtained according to the present invention is substantially

25 free from other forms of sodium salts of omeprazole, such as omeprazole sodium form A.

The compound of the invention, i.e. omeprazole sodium form B, prepared according to the
present invention is analyzed, characterized and differentiated from omeprazole sodium
form A by X-ray powder diffraction, a technique which is known per se. Another suitable




5 determ ned by thernogravinetric analysis, a technique which is known per
se. The water content can al so be determ ned by Karl Fischer F@gﬁg{/ﬁ

i sodium formvg)?%’ Bft ective as a gastric acid secretion inhi bF )

usef.ul "as an antiulcer agent. In a nore geperal sense, it can be used for
treatnment of gastric-acid |0 related conditions in mamual s and especially
in man, including e.g. reflux esophagitis, gastritis, duodenitis, gastric -
ul cer and duodenal uI cer. Furtherm)re it may be used for treatnent 'df

ot her gastro ﬁ.& LSQ 3311%‘&{1{::{3 e’k@&f&h{fau}ig S
desirabl e e. pat | e t3$ on t herapy, | r?ﬁ%at lents wt n I cer
Dyspepsi a, i Wmaﬁmt{d&nﬁmmbpmcgﬁsnmesophageal refl ux.di sease,
and in patients with gastrinomas. The 15 conpound of the invention may
al so be used in patients in intensive care situations, in patients with
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these. The cesmentredn afsobbdefervitied by KaritBischer. al so be used for treatment of
I nfl ammatory conditions in mamal s, including man. Any suitable route of
adm ni strati on may be enpl oyed for providing the patient with an effecti ve
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e.g. in patients on NSAID therapy, in patients with Non Ulcer Dyspepsia, in patients with

symptomatic gastro-esophageal reflux disease, and in patients with gastrinomas. The

1s  compound of the invention may also be used in patients in intensive care situations, in
patients with acute upper gastrointestinal bleeding, pre- and postoperatively to prevent
aspiration of gastric acid and to treat stress ulceration. Further, the compound of the
invention may be useful in the treatment of psoriasis as well as in the treatment of
Helicobacter infections and diseases related to these. The compound of the invention may

20  also be used for treatment of inflammatory conditions in mammals, including man.

Any suitable route of administration may be employed for providing the patient with an
effective dosage of omeprazole sodium form B according to the invention. For example,
peroral or parenteral formulations and the like may be employed. Dosage forms include

2s  capsules, tablets, dispersions, solutions, suspensions and the like. Omeprazole sodium form
B is, because of it being highly soluble in water, especially suitable for parenteral

formulations, such as for intravenous administration,

According to the invention there is further provided a pharmaceutical composition

3  comprising omeprazole sodium form B, as active ingredient, in association with a



I ngredi ents. Conpositions conprising other therapeutic ingredients are

§ especially %in%ﬁgsgst in the treatnent of -Helicobacter infecdnsessoiize

i nvention also provides the use of onmeprazole sodiumformB in the

manuf acture of a nedi cament for use in the treatnment of 5 a gastric-acid

g related condition and a nethod of treating a gastric-acid related condition
whi ch net hod conprises adnministering to a subject suffering fromsaid-
fjcondition a therapeutically effective anount of oneprazole sodiumform B.
The conposi t i ghasmadeutibaily aocepteblecairier, dillentourepcipient andoptionallihothertheraprutist al
or parenteral 10  adm nhistration. The coppogitions .my  be conveni.glptlt?/
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non- st er oi dal -1 nflanmatory agents, antacid agents, alginates and,

- proki net i cs agg pistric-heid rélatepicanditior and a ntethddroférentingia gastric-anid related condition
route of admnistration as well as.the nagni %ude a ther aagcﬁutic. dose of
onmepr azol e sowhishmeshod epmprises pdminjgerng,lo ffojact m&%%‘@%‘ CONFIHORA | e
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i ndi vidual patient. Special requirenents may be needed for patients having

jZollinger-Ellison syndrone, such as a need for higher doses than the
aver age pati eThe céthpositiens oftiet jnseritiontinclude composisions suitablefor peroted pr payenteral

fpatients under long termtreatnent will generally benefit.from?25 doses
jthat are SQ)nemmsl%@%@ﬂ Thegompesitiope may be °%Y%?°“¥lﬁp§?§ﬁ%teéw{a‘l§?%‘ ofmsrpd

§ be necessary to use,dose [ azﬂgﬁgglﬁ{-rﬂﬁcﬁd bel ow. Such hi gher and
| ower doses aPQPW?P??’ M%d%&gggwfﬁg present | nvention. In general, a
sui tabl e dose range for parental admnistration is from10 ng to 300 ng,

tand 30 preferably from20 ng to 80 ny. ) L. .
Combination therapies comprising omeprazole sodium form B and other active ingredients

in separate dosage forms may also be used. Examples of such active ingredients include
1s  anti-bacterial compounds, non-steroidal anti-inflammatory agents, antacid agents, alginates

and prokinetic agents.

In the practice of the invention, the most suitable route of administration as well as the
magnitude of a therapeutic dose of omeprazole sodium form B in any given case will

2  depend on the nature and severity of the disease to be treated. The dose, and dose
frequency, may also vary according to the age, body weight, and response of the individual
patient. Special requirements may be needed for patients having Zollinger-Ellison
syndrome, such as a need for higher doses than the average patient. Children and patients
with liver diseases as well as patients under long term treatment will generally benefit from

35 doses that are somewhat lower than the average. Thus, in some conditions it may be
necessary to use doses outside the ranges stated below. Such higher and lower doses are

within the scope of the present invention.

In general, a suitable dose range for parental administration is from 10 mg to 300 mg, and
30  preferably from 20 mg to 80 mg.




J] 8 Asuitable oral dosage formmy cover a dose range from5 ng to 300 ny
Jtotal daily S m nistered in one single dose or equally giwi ses.
{ A preferred __§§§@ﬂ$ange is from10ng to 80 ng. 5 The conpounﬂk§$ﬂ?ﬁéﬁg .
1 invention may be conbined as the active comgponent in intimate adm xture
t wth a pharmaceutical carrier according to conventional techniques, such as
‘ the oral formulations described in WO 96/ 01623 and EP 247 983, the _. y
4 disclosures of which are hereby incorporated as a whole by reference. 10
The exanpl es Aghicdbld 6ral dovapé fokminhdyt difver & Hbststah@d SorhlTEmp ke DOV Agiteral dilytdose,
conpound of the invention, i.e. onmeprazole sodiumformB, but are not

i ntended t o |4dministered inoopsingle doseor eguatly dvidedsdases. iApuefamsd siosagosangeds fram
cl ai med bel o Ex%gg6es 15 Exanple 1 Preparation of oneprazole sodiumform
{B fron1oneprayEP§ ME>0 gram of omeprazole, 480 m of isopropanol and

. 13.2 gram of NaOH(s) dissolved in 26.7 gramof water, was added to a

4 3-necked gl ass vessel. The slurry was stirred for an additional 40 m nutes
{1 at anbi ents r ophe dopifieandbithe invehtiohiagibe eSmbiriedtas @i aETe bompericatin'intiaueh a
clarifying filter and the filter was washed with 20 ml of 1sopropanol. The
i sopropanol vadstixteswith aipharacentical camdernceotdingstoicovyentionaldechaiiues, isuch as the

| Soepr ol e sourCrmBRRE deiorbad it Wy 60615 3ud P 97 gl e o vt are
for an additi%@dgﬁ%r@fﬂfeﬁa%ﬁ@vhﬁ%ﬂe?&%@ was filtered and dried at

g 40[err]C. Yie

10 The examples which follow will further illustrate the preparation of the compound of the
invention, i.e. omeprazole sodium form B, but are not intended to limit the scope of the

Invention as defined hereinabove or as claimed below.

Examples

15

Example 1

Preparation of omeprazole sodium form B from omeprazole

20 120 gram of omeprazole, 480 ml of isopropanol and 13.2 gram of NaOH(s) dissolved in
26.7 gram of water, was added to a 3-necked glass vessel. The slurry was stirred for an
additional 40 minutes at ambient room temperature. The obtained solution was filtered
through a clarifying filter and the filter was washed with 20 ml of isopropanol. The
isopropanol wash was combined with the previous isopropanol solution containing the

25 product. The solution was seeded with 6 gram of omeprazole sodium form B in 25 m! of
isopropanol. The slurry was stirred for an additional 25 hours and the product was filtered
and dried at 40°C.

Yield 84.5 %.
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Exanpl e 2 Preparati on of oneprazol e sodiumformB from oneprazol e sodirn
formA5 3 onepr azol e sodiumform A, prepared accorgll

exanple 3 b&%%ﬁ% 25 m of ethanol was added to a 3- neckeﬂg?%:sgéﬁb%gsel_.
The slurry was seeded wi th-oneprazole sodiymformB and then stirred for an
additional 24 hours at roomtenperature. The product was then filtered and
dried at S0[err]C. Yield: 80% 10 Exanple 3 Preparation of oneprazole _sodium
form A from-oneprazole 15 14.8 kg sodi um hydroxi de was di ssolved in_421

water in a sgpahafe® vessel . 120 kg oneprazol e was added to 9271 i"sopropanol
in-a 40[err] s lined reactor. The aqueous sodi um hydroxi de was

i charged to the slurry. Omeprazol e was dissolved and the 20 clear- sol ution
i was filtered in a closed pressure filter to a 1200 1 glass |ined reactor.

! The sol uti onPrepgretion efomeppazplesodivnfaranBfromamepnaaodpospdium fomArr | C to

initiate the crystallization. The batch was seeded with a slurry of 1.2 kg
onepr azol e sodi um net hanol wet in isopropanol. The solution was cool ed from

| S 1715, 0, 30Rebor oo kot M i3 e sl sk 58 RS,

4 hours wth nbderate e was

cool mi xt ur eoHétharmd pvas pdded toarBineckied glass vessél1 Thelu?P whs sexdpd ofith\opteprazofed
then dried in g rotary dryer at approxinmately 35 nbar wth a jacket ’
t enper at ur e m&%mﬁ]@dtmw B em additional 24| boyrs apegm tampersture. Thei el d:

1260 kg omepi 0l oAU AR LR ARk Yo 10
Yield: 80%

10

Example 3

Preparation of omeprazole sodium form A from omeprazole
15

14.8 kg sodium hydroxide was dissolved in 42 1 water in a separate vessel,

120 kg omeprazole was added to 927 1 isopropanol in a 4000 1 glass lined reactor. The
aqueous sodium hydroxide was charged to the slurry. Omeprazole was dissolved and the
20  clear solution was filtered in a closed pressure filter to a 12001 glass lined reactor. The
solution was heated and 228 1 methanol was charged at 50 °C to initiate the crystallization.
The batch was seeded with a slurry of 1.2 kg omeprazole sodium methanol wet in
isopropanol. The solution was cooled from 51 °C to - 8 °C. The formed shury was kept at
- 8 to - 9 °C for 4 hours with moderate stirring. Centrifuged substance was flushed with a
25 cool mixture of isopropanol and methanol, 76 1 and 20 1 respectively, and then dried in a
rotary dryer at approximately 35 mbar with a jacket temperature of 65 °C. Dried substance

was de-lumped in a mill.

Yield: 126.0 kg omeprazole sodium methanol wet.
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A sanpl e of the oneprazol e sodi um nmet hanol wet (32.3 kg) was charged into a
gvyotary dryer  An equilibration process with steamin order to

met hanol vvas“f%?%’%? d at 39 - 87 nbar and with a jacket tenpg%g;fggér(szmtl)‘ 50
[err]C. The equilibration process took 3 days. Equilibrated substance was
de-lunped ina mll. s Yield: 25.7 kg Exa%e 4 Characterization of
oneprazol e sodium form B and oneprazol e sodiumformA using 10 X-ray_powder
diffraction (XRPD) X-ray powder diffraction analysis was perforned .

ding to st ' i P8, Now
(1648 Chen ASRIEE o PG BEfEa O b et 948 02 Ml s B o a Wtary,
Al exander, L. deyer, Ah%4dijlibrationaitoddst WithGtdaeiinRira&ad véfiove methinolW a8 perdttthel ot

Sons, New York. The unit cell paraneters for form A and B have been

cal cul at ed fr 3% Bhmbar andywith agasketdemperatiure gf SOECEherguitibeationqyocess tookEARYs.
by WernerP.-E., [ErikssonL. And tdahl M, J. Appl. Czystallogr. 18 (1985)
367 - 370. T%‘W‘g&“ st%!}?@“ﬁ’a\é%tsfms&maml peaks in the diffractograns
for form A ang:fiar y be cal cul ated using the respective unit cell

par amet er's%, p?(l)é\}‘g:sﬁfﬁgﬂt he unit cells are correct and that the 20
diffractograns are indicative of the pure forns. The diffractogram of

{ oneprazol e sodium form B, prepared according to Exanple 1 in the present’
application, Esampledn in Figure 1 and the diffractogram of oneprazole

sodium form A, prepared according to Exanple 3, is shown in Figure 2. 25
The peaks, identified with d-values calculated fromthe Bragg fornula and

intensities, ﬁlx‘;rzg i z%ﬁ@ 7 . formB
and fromthe g?%"%ﬁ%&?&(}éra og%? %%ﬁfeerdsg F’rut(‘gbrfD rrrg‘tée%‘gﬁhgér’{) ucgdﬂ %’gﬁ"ﬁﬁg”%o

j prior art ;o anftray powderelifiabtioRPD) | n this table the unit cell paraneters
1for forms A and B are also given. The relative intensities are |ess
reliable and instead of nunerical values the follow ng definitions are

used; 30

X-ray powder diffraction analysis was performed according to standard methods which can
be found in e.g. Bunn, C. W. (1948), Chemical Crystallography, Clarendon Press, London;
or Klug, H.P. & Alexander, L. E. (1974), X-Ray Diffraction Procedures, John Wiley and

15 Sons, New York. The unit cell parameters for form A and B have been calculated from the
X-ray powder diffractograms using the program "TREOR" by Werner,P.-E., Eriksson,L.
And Westdahl M., J. Appl. Crystallogr. 18 (1985) 367 - 370. The fact that the positions of
all peaks in the diffractograms for form A and form B may be calculated using the
respective unit cell parameters, proves that the unit cells are correct and that the

20 diffractograms are indicative of the pure forms. The diffractogram of omeprazole sodium
form B, prepared according to Example 1 in the present application, is shown in Figure 1
and the diffractogram of omeprazole sodium form A, prepared according to Example 3, is
shown in Figure 2.

25  The peaks, identified with d-values calculated from the Bragg formula and intensities, have
been extracted from the diffractograms for form A, form B and from the diffractogram
obtained from material produced according to prior art, and are given in Table 1. In this
table the unit cell parameters for forms A and B are also given. The relative intensities are
less reliable and instead of numerical values the following definitions are used;

30



11 % Relative Intensity Definition 25-100 Vs

{very strong - S (strong) 3-10 E98/01124

m ( medi um -5%&&,@03 w (weak) <1 PCTISES .
vw (very weak) Sone additional very weak peagks found in the diffractograns
have been omtted fromtable 1. 10 Reference Exanple A Preparation of

onepr azol e sodi um according to prior art in accordance with the nethod
described in"Exanple 2 in EP 124 495 15 Oneprazole (1300 g; 3.77 pol) was

. added under vy ORsiative egiBiyi cal stirriDgfitifom M xture of tetrahydrofurane

§ (13 L) and 50% aqueous Na (296 g, 3.7 nmol) and stirring was continued for
45 min. Trichl or2®ei0§1 ene (5.7 L) was wsdsteny stnodgkstirri ng was conti nued over

night at roomte rature. The m xture s gooled to +5[err]C and then

}stirred for 3 h. 2 20 precipitate PWStered off and the filter cake

| was washed with _rl'bchl oroet hyl ene (5 Lr}n %@i}q’“ ed under reduced pressure at
50[err] C giving oneprazol e sodi um salt (( g, 95%, mp. 208-210 [err]C.

The produci was gq3al yzed using X-ray peesk)di ffraction and gave the

di ffractogram 25 depicted in Figure 3 and given above in Table 1. Sone

addi tional very fkak peaks found in thev{very weaklogr ans have been onmitted.

from Table 1.

Some additional very weak peaks found in the diffractograms have been omitted from table
1. '
10

Reference Example A

Preparation of omeprazole sodium according to prior art in accordance with the method
described in Example 2 in EP 124 495

15
Omeprazole (1300 g; 3.77 mol) was added under vigorous mechanical stirring to a mixture
of tetrahydrofurane (13 L) and 50% aqueous NaOH (296 g, 3.7 mol) and stirring was
continued for 45 min. Trichloroethylene (5.7 L) was added and stirring was continued over
night at room temperature, The mixture was cooled to +5°C and then stirred for 3 h. The

20 precipitate was filtered off and the filter cake was washed with trichloroethylene (5 L) and
dried under reduced pressure at 50°C giving omeprazole sodium salt (1314 g, 95%), m.p.
208-210 °C.

The product was analyzed using X-ray powder diffraction and gave the diffractogram
25 depicted in Figure 3 and given above in Table 1. Some additional very weak peaks found
in the diffractograms have been omitted from Table 1.




12 Table 1. X-ray powder diffraction data for omeprazol e sodiumform A,
formB and a to prior art. Only peaks below 28 = 40[ e een
i ncluded. Al Wé’ noted for formA and form B can be i ndexeg&%ﬁs?%yoﬁ?g .

funit cells given below 5 - Unit cell formA a = 15.757 (3) A Uni t

cell form B: a= 15.086 (6) A b= 8.126 (1) A b=
§ 12.835 (4) A c= 15.671 (6) A c= 9.815 (3) Aferr]-
1 94.21 (2) . [err]= 94 41 (3)[err] Cheprazore

| odi um form . ENppy: ?Qﬁ&&%@%ﬁb@%fﬁ 8{3.% HP@FQA’ forpB and. | o

d value/ A 4c@brdirigt8 prior artdf)ﬂl%iéﬁésﬁselow 26%ed fjeh4ee bé’éhfiﬁah&éﬂ.

intensity inténsity 1 VS
9.8 All peaks noted for fotm A and form B cawbe indefed thh the umt\ﬂéllé givén below.
VW 8. 9 m7.9 m 7.8 VW
8.0 m7.2 m 6.7 S 7.2
me9 s UngcthBria  a=1sH7@A  UgifeliomB:  apysdss© A W
‘ 5. 90 m 6>=5 8126(1)A Vw 6.4 b2 832 (4) A
§ vw 5.91 VW 5. 83 w 5.52 vw
c- 15.671(6) A c= 9815(3)A
B= 9421(2)° B=94.41 (3)°
Omeprazole sodium form | Omeprazole sodium form | Omeprazole sodium
A B according to prior art
d-value/A | Relative d-value/A | relative d-value/A | Relative
intensity intensity intensity
17.8 vw
15.6 vs 9.8 vs 15.5 \£
13.9 VW
10.2 \Ad
8.9 m
7.9 m 7.8 vw 8.0 m
7.2 m 6.7 5 72 m
6.9 W
6.8 W 6.5 ) 6.8 w
6.6 vw 6.2 vw
6.5 w 5.90 m 6.5 vw
6.4 \AL
6.2 VW
5.91 vw
5.83 w
5.52 vw




1w 99/ 00380 Table 1, continued Oreprazole sodiumform Oreprazol e sodi um
§ form Oneprazaole sodiumA B PCT/SE98/01124
§ according t_o‘%’r*@?”ﬁrt d-val ue/ A Rel ative d-value/A relative
d-val ue/ A Rel ative intensity 13 intensity
Intensity 5.35 VW 5.76 VW 5.37 w 5. 20
S 5. 36 w 5.21 w 5.15 m4.81 .. .
* vw 4.70 - - VW 5.12 w 4.70 VW 4, 63
Low- AFﬁﬂf L continued’ 7 UNPEPS L—A
jv 3. 846 - Oan\ﬁp?z%lgfm@%?v Omeprﬁzoéfe S%déum Rér Orr?e .r%zﬂﬁe mdium\'N N
3.920 A 3.748 B wvw 3.711 \agea3digg to prior art w
g géllg drvalusle lgélgtil\% d-valx\llévAig?ﬁ’laﬁve \ HvaluefA gi'gei%%ve vw
3. 488 I Cintensity w intensity intensity
5.35 w 5.76 W 5.37 w
5.20 8 5.36 w 5.21 w
5.15 m
4.81 AAud
4.70 vw 5.12 W 470 W
4.63 vw
4.40 vw 4.57 m 4.40 vw
4.29 VW 446 m
4.27 W
4.17 W 4.29 8 417 W
3.935 s 4.11 m 3.938 w
3.846 W
3.831 w 3.963 m
3.744 w 3.920 m 3.748 W
3.711 W
3.611 w 3,713 s 3.610 W
3.543 w 3.601 W 3.545 w
3.522 w 3.431 W 3.519 W
3.488 w 3.375 w
3.464 vw
3.411 W 3.254 w 3.410 vw
3.304 yw
3.256 vw
3.151 W




|

3.464 vw 3.411 VW 3.254 VW 3. 410 VW
3. 304 256 vw 3. 151 VW 14 Tabl e dﬁ ?ﬂﬁd
Cheprazol e 50(? um orm Omreprazol e sodiumform QOreprazole so um,&
§B according to prior avlte4d value/A Relative
Qd-val ue/A relative d-value/A Relati intensity
intensity Intensity 3.125 3.173 vw
3.125 vw 3. 079 vw 3. 021 VW 3. 137 w
2.854 e ooo BB el ol
VW 2 @%’eprazole sodiﬁn?fo@@ﬁ Omepré¥ble sodium forn 9 %eprazole éBd%m@OG vw
2. 906 . 601 vw 2. 553 YW
2.892 lih 2. 425 VW B 2.793 mcordmgtoﬁnélﬁﬁt VW
2.624 . ]
| dvalie/A | Relative d-value/A | relative d-value/A | Relative
intensity intensity intensity
3.125 m 3.173 vw 3.125 W
3.079 vw
3.021 vw 3.137 w 3.026 vwW
2919 w 3.119 m 2911 vw
2.854 vw
i 2.833 W 3.050 w
2.775 vw
i 2.676 vw 2.993 W
' _ 2.626 vw 2,980 m
_ 2.606 vw 2.906 m 2.601 vw
i 2.553 W
2.534 vw 2,892 m
2425 VW 2.793 vw 2.430 VW
2.624 vw
2.589 vw
2.499 vw
2.447 vw
2.402 w
2372 vw
2.283 vw




2.589 vw 2. 499 vw 2. 447 vw 2. 402 VW
2.372 ' 979,0%%3 VW REPLACEMENT SHEET Orepr azoperspébidiing
orm B characterized in providing an X-ray powder diffraction pattern

exxhbi ting substannal ly the fol | owing d-val ygs and i ntM/A

-value/A relative intensity in en5|ty98

.37 w 7.8 vw 3.25 SheetHasBe

.17 ' VW6. 5 S 3.14

.12 RABMS m 3.05 w 5 8
.99 wb5. 4 w 2.98
$2.91 m 4. 6 m 2. 89 m4 5
2. 79 VW4, 3 2.6 \
b 59 \ApOmeprazole sodium ?orm B, charactenzzed in being themxodynaxmcally stab{Te].

s 2. Omeprazole sodium form B, characterized in being essentially non-hygroscopic.

|

3. Omeprazole sodium form B according to claim 1 or claim 2, characterized in providing
an X-ray powder diffraction pattern exhibiting substantially the followmg d-values and

intensities;
d-valuefA |relative | d-value/A | relative
intensity intensity
9.8 vs 3.37 W
7.8 YW 3.25 w
6.7 s 3.17 vw
6.5 s 3.14 w
6.2 W 3.12 m
59 m 3.05 w
5.8 W 2.99 w
5.4 w 2.98 m
5.1 W 291 m
4.6 m 2.89 m
4.5 m 2.79 vw
43 5 2.62 w
4.1 m 2,59 vw
3.96 m 2.50 vw
3.92 m 245 vw
3.71 s 2.40 vw
3.60 w 2.37 vw
3.43 vw 2.28 \Aud
-
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3. 96 m 2 VYW-3-92 m 2.45 VW
3.71 2.40 VW 3. 60 W 2.37
3.43 . \v/€999m°38° his Shect Has Been RBALG. Oreprazol e sodi urk$HPRBE1124

according to claim1, ch iiop s B avin & monocl i nic 10 unit
" B 12.83°A, ¢ 9.82 A 94.4[err].
O

cell wth parameters a Hijih
3. A process for the pr oneprazol e sodium form B as defi ned-

claim1l or 2. which includes the steps of; a) adding an aqueous Na[erT]

base to onepr ' %ﬂtﬂz ' f L8l 5 .. _+r.al cohol
and opti onalol 3%?%@ %ﬁi@gﬁn ﬁld%%%g@gtgo ?hﬁ“ﬁ%&‘aﬁ%ﬁ’ﬁsﬁqeegzﬂw iﬁmaor
al koxi de; b) moheskiniguditieeliswithiparamefess crystal lize; and c) isolating the

oneprazol e sodi um form B t hus obtai ned.. 10 4. A process according to
claim 3, wherei ﬁﬁ%&%&ﬁdg’sﬁl@ﬁ,@ﬁ?.&%dte%ﬂéd in step a) is sodium
hydr oxi de. 5. A process according to claim3 or 4, wherein the al cohol

used in step a) is isopropanol. 1 A process for the preparation of

5 6.
of ) ai s<ol vt 1 PR TR BB e el BB oty o FPARGRd Rl B Shalh .

sol vent m xt ut-@, @8ich includes thecstiéfpsf, Si Nng an al cohol and optionally water; b)

tallowing the solution to crystallize; and c) isolating the oneprazole

sodi um form B t htdPrensriag fhecsodium salt of omeprazole by addition of an aqueous base to
omeprazole in a solvent mixture comprising an alcohol and water,
b) allowing the solution to crystallize, optionally using omeprazole sodium form B to
10 induce crystallization;, and

c) isolating the omeprazole sodium form B thus obtained,

6. A process according to claim 5, wherein said aqueous base used in step a) is sodium
hydroxide.

15
7. A process according to any of claims 5-6, wherein said alcohol used in step a) is

isopropanol.

8. A process for the preparation of omeprazole sodium form B as defined in any of claims
20 1-4, comprising the steps of;
a) dissolving omeprazole sodium of any form, or a mixture of any forms, in a solvent
mixture comprising alcohol and water;
b) allowing the solution to crystallize, optionally using omeprazole sodium form B to
induce crystallization, and

25 ¢) isolating the omeprazole sodium form B thus obtained.
9. A pharmaceutical formulation comprising omeprazole sodium form B as defined in any
of claims 1-4 in admixture with a pharmaceutically acceptable excipient.

R
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125 7. A process according to any one of clainms 3-6, wherein oneprazole
sodi um form Bvo 59089 to induce crystallisation.- 8. A phar FETSESS/@aL4

formul ation conprisng onperazole sodiumformB as defined in 30 )
claim1 or 2, in adm xture with a pharmaceytically acceptabl e excipient. 9.
A pharmaceutical fornulation according to claim8, in formfor i.v. i
adm ni stration. - 17 - 10. Use of oneprazole sodiun formB as defined-
inclaiml or 2 as active ingredient, in the manufacture of a nedi canent
for the treat 16K pleimacaticifomadationesuitdble dorfer. admirdistrationwemprising dimeprazole

claim 10, wherein the nedicanent is a pharmaceutical i.v. formulat,i 0{1.
19DC20 sodium form B as defined in any of claims 1-4 in admixture with a pharmaceutically
acceptable excipient.

s 11. The use of omeprazole sodium form B as defined in any of claims 1-4, as active
ingredient in the manufacture of medicament for use in treatment of gastrointestinal
disorders.

12. The use of omeprazole sodium form B as defined in any of claims 1-4in the

10 manufacture of a pharmaceutical formulation for i.v. administration.

13 A method of treatment of gastrointestinal disorders which comprises administration of a

therapeutically effective amount of omeprazole sodium form B as defined in any of claims

i 1-4, to a patient suffering from gastrointestinal disorders.
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