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BENZI M DAY QUES8S5Fi el d of the invention 5 The present invenfPkdFER@PAPEs to a
stable Itquid formul ati on conprising an acid | abile substituted

benzi m dazol e conpound such as a pr oton punp inhibitor, i.e. a H KT ATPase
inhibitor. The liquid product can be stored refrigerat ed or stored at room
tenperature for several nonths w thout significant degradation. The
invention provides a stable liquid formulation of the H+, K}-ATPase

i nhi bitor ol vent. Such a stable
l'iquid fofplr.%l\gp%ﬁbﬁ b%%_@%%ﬂ %D\gétghr%gbdﬁzﬁg §se solution for
parenteral adm nistration or as a concentrate for ex tenpore preparation of
a solution for parenteral admnistration. Further, the present invention
al so ref eFgld of theénvemtiohact ure of such stable liquid i.a. parenteral

formul ations, and their use in nedicine is Background of the invention and
prior art The susceptibility for chem cal degradation of the proton punp

i nhi bitorgs, poses speC|a robl ens.in. the_ph ceutical on of

ol ut | brs TROPresan ahYarar il i SoRalei i R RS FohBRRbs <G PORHES o on
punp i nhi QiysQf $.d tﬂzdzlrﬂi‘dh@blé@éd%hb%sdcﬁ 2P BpeRBepERP dhibing, LalLHOTK ™ 20
reaction Is very | ow pH val ues. The proton punp i nhi bitors have a

| ow sol ubjTPhse inRibi@t eFhedihidpdidgheian $elstbid icbygdrited 85Storagdalt asorgol vents. On

t he ot her hand, alkaline salts of the proton punp inhibitors generally
have a hi gh@terasmeufbl sqvemal menthatveithow argaificonkedcgeasizui. [Theyinyenticagsopdter

s

prepai ati LS l\%nt%tcthearg? 1 11[] yopﬁ‘\tu[llE\Hch fn 4 %?t%bﬁ‘:ta‘g rlz y ter e Lm PTS: dry

pr epar atl ons are al ne I sation sterile utions,

The chem gabnckn$ ﬁ@:ﬁldmimo%r b€ cPicRh@Rte Tongx fkrﬂ‘Bderll:Irqj’aSatﬂj’rﬁﬁiﬂ auszlﬂ&xdhefat
sterilisation of these 30 conpounds. WO O t/28558 2
parenteral administration. Further, the present invention also rcfcrs to the manufacture of

such stable liquid i.a. parenteral formulations, and their use in medicine.

t5;  Background of the invention and prior art

The susceptibility for chemical degradation of the proton purmp inhibitors poses special
problems in the pharmaceutical formulation of solutions for parenteral administration. The
degradation of the proton pump inhibitors in liquid solutions is pH-dependent; the rate of

20 reaction is very high at low pH values.

The proton pump inhibitors have a low solubility in water and 2 higher solubility in less
polar solvents. On the other hand, alkaline saits of the proton pump inhibitors generally
have a higher solubility in water and a lower solubility in less polar solvents.

25
At present pharmaceutical formulations of proton pump inhibitors for parenteral
administration are formulated as dry preparations for gx tempore reconstitution in a sterile
salvent. The dry preparations are obtained by lyophilisation of sterile filtered solutions,

The chemical instability of the proton pump inhibitors precludes heat sterilisation of these

30 compounds.



1 6 APR 2004 ot/$584 SE0O0/ 01992 Thus, at the sanme tinme as an e?g‘?@%ﬂmelzﬁ APR 2004
solubility of the active conpound is requested for parente

adm nistration, the stability of the fornulati ons nust be naintained and

the fornulations should have suitable gtorage stability. Further suitable
requi renents are easy handling and inexpensive manufacturing 5 Proton punp
inhibitors are for instance conpounds known under the generic nanes
oneprazol e, | ansoprazol e, pantoprazole, rabeprazole, |emnoprazole and
esonepr azol s, atQire praz dimee @t ¢nhencedeotublial oy treeaps edthgowdl it sequbareasr are
described in EP-Al -0005129. EP-Al-124495 descri bes certain salts of

onepr azol ePEFHCTRPAGNLINSARYSE, thesiaRylity §6 g fomaulamens@s:2 b6 37xiFtaguee adil ftect ed t o

| ansoprazol e, pantoprazol e and rabeprazole.regpectively. W 94/27989 is
ol ectod N 'gnso%t@@i;nﬁaﬁab%ﬁ%ﬁm ARG ecroren e

i nhi bi tor qu;gg ion/transformation in acidic an

neut raI5 @&?QE“%J&Z&%%% P%gﬁstigbi |tty j?)é'obl ens, intravenous fornul ations of
the H+,” K+- ATPase u inhibitors are usually nade in the formof a dry powder

that is teh@ndusdPintedidrla® bi Giabce &d’?ﬁ;%m}ﬂﬁé Qﬁ&vﬁlﬁﬁd%‘lﬁ% %ér#ﬁégigﬁ%gs Vo

94/ 02141 describes an injection of an antiulcerative benz

conpound, cuphazate, daresppazolepparlbpraioly,aabepedzotn (9ihSeazdle HORhdps&ble.
product, which is 20 dissolved in physiological saline just before use. The
| yophi | i sédmenragnie and shespreytically 2cceprrblg salty bargo bark desamided ot 6P AN0605 98di um

salt of o I, I odi_ um hydr.oxi,de and wat er, reafter the solution is
ophi | | SahRAYEas SRG XA UG R Bang m RUT TSR, s Tedoe n
substihut edd Banzi 68 tazet Biredad &NEn Lopylene gl ycol
and poil yet hyl ene gl ycol - l'Ir'lﬁe acti v@é%hﬁ%@?%@%& reaéglggg ﬁgﬂ%lgr

pr ef er abl YWas$4a2 1988 phiresed inwelte of e sidglaenmtilsmletsnel onfsptenils sol ution of

t he conpound, dissolved in the ethanol, propylene or polyethylene glycol.
If a lyophilised material is used an acidic substance is also added to the

sol vent. Bhe . ﬁé{ﬁgﬁhﬁﬁ)itbﬁ J@?ﬁs@e&titgg%c%%?% rz\xfib@#?aﬁsgg%{exat?’ )?zoargp i Sad'Sutral

pol yet hyl ene gfFycC ave a water
media. Due to the stability problems, intravenous formulations of the HY, K*-ATPase
i nhibitors are usually made in the form of a dry powder that 1s to be dissolved in a liquid

just before use.

For instance, WO 94/02141 descnbes an tnjection of an antiulcerative benzimidazole
compound, such as omeprazole. The injection comprises a lyophilised product, which is

20 dissolved in physiological saline just before use. The lyophiliséd product is prepared from
a strong alkaline solution of sodium salt of omeprazole, sodium hydroxide and water,

whereafter the solution is lyophilised.

EP 356 143-A1 describes an injectable solution compricing a substituted benzimidazole

25 and at least onc of cthanol, propylenc glycol and polyethylene glycol. The active
compound is either used as such, or preferably as a lyophilised material of an alkaline
aqueous solution of the compound, dissolved in the ethanol, propylene or polyethylene
glycol. If a lyophilised matenial is used an acidic substance is also added to the solvent. The
examples in Table 2 (EP 356143-Al, page 5) comprising polyethylene glycol have a water

30 content of about 50%.



1 6 APR 2004 WD 01/28558 PCTI SEQOI C1992 3 EP 124 495 describes for 16 APR 2004
i nst ance, WOdH/288¥npl e 13, injectabl e sol utions which are oBCATSEGHC199Y

di ssol ving oneprazol e sodiumsalt in sterilised water, followed by
filtration and |yophilisation to give | yophilised material. The prepared
material is then dissolved in a s sterile-filtered m xed sol ution of

pol yet hyl ene gl ycol 400 for injection, sodium dihydrogenphosphate and
sterilised water. The previously described parenteral dosage forns
recommend a freeze dried product, which nmakes the manufacture of

i ntraveno roducts expensive. The present_i.nvention 10 provides a stable
liquid f om%ét%?’né%ﬂﬁ‘% f??éws%‘é%é%codp?‘é‘?f’ c i%dwgﬁa@[‘fégl&“‘%? UB!CMF? gptained

par ent er al LD i 8 r.at.e o ration of a
Col i on Porsalidh bAkhR B0 AR ARG be TR SIRAARE AR o1
- processeshgpANfatibn k) give HEPoHAIGE friatgial | TheprapBEd maferalR thévEividi oy iAhe
present invention provides a stable liquid fornulation of an acidic
suscepti bhterila+fleeredTRxse sointebe i palyetlylete glgca 490 doninjgption, sodhinbi t or. The
stable liqguid fornul ati on ¢an .he , used as a ready-to-use solution for

par ent er aP!BydASEEEY F‘R’Sr?“gtstcﬁ sd ¥¥fcentrate for ex 20 tenpore preparation
of a solution for parenteral admnistration. The |iquid product can be
stored refrigerated or stored at roomtenperature for several nonths

wi t hout significant degradation, According to one aspect v the present

i nvent i onThe pervequsty descopedpmeyderalgasege fares recpmmesidye ez dnisd gradust,

sol ution o%. a solgi ug} or ﬁ@t assifum salt of a V\£K+- ATPa i nhi bitor of

Formul a | “BEPIRAGT T4° TEAMHUET O g8 RSB e OarTS SFPES Y nbieP ENMN T GREP” of one
of the, CHRIPANEdSLIe RESMIGRch1adR PEERBAPS: foell £ 2APR2Q0 e BlalibrFsO 01992

parenteral administration or a concentrate for ex rempore preparation of a solution for

parenteral administration without using lyophilisation processes/steps in the

manufacturing.

ts  Summary of the invention

The pfesen[ invention provides a stable liquid formulation of an acidic susceptible H'K -
ATPase inhibitor, such as a protoen pump inhibitor. The stable liquid formulation can be
used as a ready-to-use solution for parenteral administration or as a concentrate for ex

20 tempore preparation of a solution for parenteral administration. The liquid product can be
stored refrigerated or stored at room temperature for several months without significant

degradation,

Acgording to one aspest of the precent invention a water free or almost water-free,
15 polyethylene glycol solution of a sodium or potassium salt of a H' K -ATPase inhibitor of

Formula I below or a sodium or potassium salt of a singie enantiomer of one of the

compounds is provided.



Accor di ng er aspect, the sodiumor potassiumsalt of the H+16 APR200i
K+- ATPase“ll}(gE?%g%SQr may be formed in situ in the polyet hyl ehel'§EAp92

sol ution by adding a sodi um hydroxi de or potassium hydroxi de and the
active conpound, i.e. the H+. K*-ATPase,inhibitor, s Water that has been
added with the sodiumor potassiumsalt of the active conpound or that has
been fornmed by the in situ formation of the sodiumor potassiumsalt of the
active conpound, can be evaporated by purging the polyethylene glycol

sol uti on wWhtdbrdink & gedther dspedtSthB¥odUs brahRAseRasH € MRSHI DK E. A PPdse M Bitor
practically all the water or to obtain a water content of a pre-set val ue.

to Alternaniygé formicden stali welpobyetitylémeraidabbRiloABY adding abedfunt hdhok MGy
capsul es which then are enteric coated, and used fQr oral admi nistration.
Accor di ng R%3saiumupYdraxida Spe ke aokze spmprend. i quihd H oKnuh BR4ssnnimhitobe il | ed
into a one or two 15 conpartnent syringe to provide a ready-to-use product
or ex tenpore preparation product that will be easy to use for parenteral

adm ni strat, i ' LRt d : the inventjo 20 .Conpounds, of

Mrerest 1yl inaPRACbe-REGEPATHPA O of APt ONE Bl BP i R TE BORRESH e

i nvent i on (85828 5880k @by R ASHH YBERldn &t LA Ldilimt '

formula | O Il Het 1--X—¥S- Het 2 lT 25 Wnere?n t) '3?20%1@@%@@2%{1‘1}'% S

-G H | RIOmpound, can be evaporated by purging the polyethytene gtycol solution with nitrogen. It
1$ by such a procedure possible to remove practically all the water or to obtain a water

content of a pre-set value.

Alternatively, the stable liquid formulation may also be filled into capsules which then are

enteric coated, and used for orat administration.

According to a further aspect the stable iquid formulation may be filled into a one or two
15 companment syringe to provide a ready-to-use product or ex rempore preparation product

that will be easy to use for parenteral administration.

Detailed description of the invention.

Compounds of interest for the novel stable liquid formulation according to the present

invention are a sodium or potassium salt of compounds with the general formula [

1
Hetq—X—S—Het, I

wherein

Het, is



wherein J or or or 16 APR 2006 PCT/SE00101992 R12 R5 N in the 16 APR 2004
benzi m dazwd ei/zeset y means that one of the ring carbon at onpegdpPsld bdst €d by
R6 10 RO optionally nay be exchanged for a nitrogen atom w t hout any
substituents; Rl, R2 and R3 are the same_or different and selected from
hydrogen, al kyl, alkoxy optionally subs?ituted by fluorine, alkylthio,

al koxyal koxy, dial kyl am no, piperidino, norpholino, hal ogen, phenyl and
phonyl al koxy; 15 R4 and R5 are the sanme or different and sel ected from
hydrogen, al kyl and aralkyl; R 6' is hydrogen, hal ogen, triquaronethyI,

al kyl and al koxy, WD 01/;29558 6 1 6 APR 2004 PCTIS EOO/U 1992,'R6-R9 are
the sanme or diffe seRected from hydrogen, al kyl, al koxp, hal ogen,

hal o- al koxy, al kyl'c al koxycar bony|, oxazolyl, orﬁﬂﬁkyl , or
~adj acent groups R6-R9|l formring structures which may bg

substituted; Riois h £ ot

and R11 and R1, are the sane or different and sel ect &% from hydrogen,

hal ogen or al kyl. Exanples of specifically interesting conpounds are a

. sodium or potassiumsalt of the is follow ng conpounds with formula I OC
H3

Hets ts
Rg
: R? y
N ;\‘ 3
/( RB or /Q —
N \
v Rg H
3 X =
.__(i; H— RT 1
R10 Qr R«, ,
wherein

N in the benzimidazole moiety means that one of the ring carbon atoms substituted by Ry-

18 Ry optionally may be exchanged for a nitrogen atom without any substituents;

R. R; and R; are the same or different and selected from hydrogen, alkyl, alkoxy

optionally substituted by fluonins, alkylthio, alkoxyalkoxy, dialkylamino, pipendino,
morpholino, halogen, phenyl and phenylalkoxy;
15

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

Rg’ is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;



H3C~ - - "Kwid@diRs§g fl CH ---S OC H3 OCHF2 is wo 01128558 1 61,@%5?%%94125 APR 7004
PCT/ SFOQ 01992 7 OCH2CH2CH2OCH3 ~CH3 CH3 N CHRCH(CH3) 2 11 A Qs alonc!
N _

CH3\ 00 Il SOCH3 H3CJ CH3 ~ 0 fNn
6

Rg-Ry are the same or different and selected from hydrogen, alkyt, alkoxy, halogen, halo-

alkoxy, alkylecarbonyl, alkoxycarbonyl, oxazolyl, trfluoroalkyl. or adjacent groups R¢-Ry

form ring structures which may be further substituted:

5 Rygis hydrogen or forms an alkylene chain together with R; and

R, and R |5 are the same or different and selected from hydrogen, halogen or alkyl.

Examples of specifically interesting compounds are a sodium or potassium salt of the

10 following compounds with formula [



Q2-S NN | OCH3 H WD DI/28558 8 OC H3 H3C CH3 0 N CH2--s 2H3 r \ Yl RAPRZI0E
N( CH3) 2 1WO0ARREB04 PCT/ SEGD 01992 The conpounds may al so PEE/SE4e@I%h t he
formof a sodiumor potassiumsalt of a single S enantioner. Especially
preferred conpounds for the present inveption are a sodiumsalt of
oneprazole or a sodiumsalt of (S)-oneprazole. The stable |liquid
formulation is prepared by dissolving a sodiumor potassiumsalt of a
conmpound with Forrmula | in polyethylene glycol. Suitable polyethyl ene
glycols are for to instance, polyethylene glycol 200, 300 or 400. The nost
preferred pol yethyl ene glycol iiﬁ%ﬁgﬁhﬁgﬁ.ogﬂﬁge is no need for any
addition of water to the PEG so 'on. 'z The ared fornulation according
to present invention is water free opppl nost water free. The fornulation
shoul d conprise | ess than 6. %8y i ght” of water, preferably less than 3 %
~and nore preferably |less than|2 %lby wei gbt oﬁqmatE! is Water that has

been added with the sodi um or j _§§It fﬁ i ¢tive conmpound or
tu #Egha o &ﬁ
/

that has been forned by the in $0di um or potassi um
salt of the active

H
o
N—CH,CH(CHg)s
SRy
N
/
H
N
| g N
CH 0" s—{’
N
/
H
3
CH,
N
s—
CHy, /N ||_<H
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HyCuA\_-CHs
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N “CHy=g~—
N-X |



conpound, vapor ated by purging the polyethylene glycol sol utli APR 200
With nitro‘ggﬁﬁﬁﬁ is by such a procedure possible to renov@GIiE8dPdal |y
all the water or to obtain a water 20 content of a pre-set value. 4 WO
01/ 28558 9 1 6 APR 200; PCT/SEQQ 01992 Alternatively, the conmpound of
Formula | can be used as such added and di ssolved together with at |east
an equi val ent anount of sodi um or potassium hydroxide in polyethyl ene
glycol. The sodiumsalt or potassiumsalt of the active conpound will then
be formed in situ. It is of vi®@Hsinportance that the formul ation contains
t he active conmpound in thfcfor of %EHsodi um or potassiumsalt in order to
0

obtain a stable product. ol ubility of prot unp i nhi bitor
conpounds is |ow and they arg gengrally @ore,solubple in Ies? pol ar
solvents. The solubility of t unp ilhhi Nt*' N PN hyl ene gl yco
is as expected in general highé¥ th&iizteStotresp g er solubility.
It has now been di scovered that a sodi um or pRta +#N salt of the active
H+, K ATPase inhibitor surprisingly has a higher solubility in polyethyl ene
gl ycol than the active is conpound itself. Il is therefore possible to
achi eve a high concentration of the conpound in the polyethyl ene glycol
solution with a sodium or potassjumsalt of the active conpound. A high
concentration is of vital inpor ce icularly for parenteral products
since the volume to be adm nistered ijs ggperally small. The injection
volune for an intravenous botfus~Mi] ec{ton should preferably not exceed 10
m and for a subcutaneous 20 ﬂnje i . shoul d preferably not
exceed | m. Water that has b di .um or potassium salt of
the active conpound or that has bee® fo by tHe in situ formation of
the sodiumor potassiumsalt of the active conpdund can be evaporated by
purgi ng the pol yethyl ene glycol solution wth ni h§g . It 25 is by such a
procedure possible to renove practically all the Wat&f or to obtain a water

The compounds may also be used in the form of a sodium or potassium salt of a single
5 cnantiomer. Especially preferred compounds for the present invencion are a sodium salt of

omeprazole or a sodium salt of (.§)-omeprazole.

The stable liquid formulation is prepared by dissoiving a sodium or potassium salt of a
compound with Formula [ in polyethylene glycol. Suitable polyethylene glycols are for
10 instance, polyethylene glycol 200, 300 or 400. The most preferred polyethylene glycol is
PEG 400. There is no need for any addition of water to the PEG solution. The prepared
formulation according to present invention is water free or almost water free. The
formulation should comprise less than 6 % by wcighlt of water, preferably less than 3 %,

and more preferably less than 2 % by weight of water.

Water that has been added with the sodium or potassium salt of the active compound or
that has been formed by the in sitw formation of the sodium or potassium salt of the active
compound, can be evaporated by purging the polyethylene glycol solution with nitrogen. It
is by such a procedure possibie to remove practically all the water or to obtain a water

a0 content of a pre-set value.



content of a pre-set value. An advantageous feature of the stable |itffiA@R 2004
formul at i YR 0R28BHe i nvention is that it can be filtrated NEYIHIGOHY?2
conventional nmethods and it is therefore relatively easy to produce a 30
sterile parenteral product aseptically. WO 01/28558 10 1 6 APR 2004

PCT/ SEO0/ 01992 The stable liquid fornul &tion may be filled into a one or
two conpartnent syringe to provide a ready-to-use product or ex tenpore
preparation product that will be easy to use for parenterat

adm ni stration. The stable liquid formulation may be mixed with for

i nstance water for injection aline  solution for injection when it is
used as a EOSERHYEAL @efcafnpatmé) Bﬁ%@’ﬁ@iﬁ éﬁh‘?falﬂﬁeéﬂsf%?hﬂ Aaind disgplved '

adm nistratio vent may al so co maceut i.cal. accept abl e
exci pi e g i B A i Bt R PR BB GG g ideler e
val ue. P@l?et%ﬂfﬁ'% 8 1ycofiuird s@a@:ufrrpfa‘l‘ﬂ-ﬁr%ka‘?ﬂuhﬁsatlloo fige Béthe%rﬁﬂbhﬂ%Qnﬁ updn g€
chanbers of a two corrpartrrents syringe, the other I'n the syringe
will then fenfedlsed:Wwith a suitable solvent as described above. This
syringe will then beconme an easy to use ex tenpore preparation product in
contrast to earlier proposed arrangenents. For instance, a product

according {0 i.or.art, a nent s _ s\ contajin the
yonn |1 oeli T Vi iphuate 1V B ERRLLIRR e S B Pl WG 5o Pt on
|0 the ot NefyGRTPBbLERR saftth Brd: & Sbigh HMpidprRgerrent would 1 ead to a
very expensive nmethod of manufacture conpared to the invention provided in
this patent application. The stable Ii qU| d formul ati on according to the
present invention na rise suitable pharmaceutical |y acceptabl e
exci pi éht sThwﬂteea?iuééﬂﬂP E@FWW?\‘“&“F@%P@POW%S R andriey appseeriiee

b “usos Bl i RO 1Tl R YukRhEht SR Pty Whib G RhE T )" e

of the i nvgnléPeneBlycol is as expected in general higher than the correspondmg water
solubility. It has now been discovered that a sodium or potassium salt of the active H' K-

ATPasc inhibitor surprisingly has a higher solubility in polyethylene glycol than the active
ts  compound itself. It is therefore possible to achieve 2 high concentration of the compound
in the polyethylene glycol solution with a sodium or potassium salt of the active
compound. A high concentration 1s of vital importance particularly for parenteral products
since the volume to be administered is generally small. The injection volume for an
tntravenous bolus injection should preferably not exceed 10 ml and for a subcutaneous

20 injection the volume should preferably not exceed 1 ml.

Water that has been added with the sodium or potassium salt of the active compound or

that has been formed by the iz sirv formation of the sedivm or potassium salt of the active

compound can be evaporated by purging the polyethylene glycol solution with nitrogen. It
35 1is by such a procedure possible to remove practically all the water or to obtain a water

content of a pre-set value.

An advantageous feature of the stable liquid formulation of the invention is that it can be
filtrated sterile by conventional methods and it is therefore relatively easy to produce a

1 sterile parenteral product aseptically.



The phar rrafeﬁt'g | substances used in the clained fornulations are ub&tAfR 2004
for inhibrtY 16!8 %astri c acid secretion in mamual s incl udi ngf GHAE(P1992
controlling gastric acid secretion at the final step of the acid secretory
pathway and thus reduce basal and stinul gped gastric acid secretion
irrespective of stinmulus. In a nore general sense, they may be used for 10
prevention and treatnent of gastric-acid related diseases in nmamuals and
man, including WO 01/28558 Il 1 6 APR 2004 PCT/ SE00/ O 1992 e.g. reflux
oesophagitis, gastritis, duodenitis, gastric ulcer, duodenal ulcer and

Zol | i nger - - 7 Iy 1 , e Y, r L reat ment
of ot her ga’ii%cr%l%nl{; (lalg'? {an%ﬁggﬁﬂgb)ﬁé{%@/}]@é%g%é r?lréu;gcﬁoﬁﬁllaﬁﬂ?g% {yg\rn yL’L (Eac%fect

i s desirablfofidga rkatyPRti@Hsdddt 0aketndokdpRfiaist produgiahaamlivel dafy ayggt ory
drugs (NSAI'D), in patients with Non U cer spepsia, and in 5 patients with
synpt omat i dogpaeneraleduphagaan. r ef | ux di sease (GORD). They may al so be

used for patients in intensive care situations, in patients wth acute

upper gdastrointestinal bleeding, pre-and postoperatively to prevent
aspiration -Qf . Ce A tr Ul ceration.

Furt ner gy SB5P GuSiga8ht At FRy RGP oM tor st SARERTRERT s

the treat maptuigh fblelnjaabBaciien i Rfed honsoref sk $8AKASmp S r8fhrdiRnlfhese. 10
A unit dose of the proton punp inhibitor, for instance I 100 ng is

pr ef er abl y pazdrirai sireinstravoe.el ersof veing may adkayconipse d pbarmaraytidatly gecepebid t h a

hi gher dosi ng frequeng de egdi H he severeness of the djsease and, fhe
patient's @as%aﬁnf gﬁé,‘“%l‘:%”g'd ?8%8 nalfgintign tddpHiEaderadie- pidhe gapleitquid
severere c SU I fQr, Jdetj ' i.nf usi ' ' for
nstancd o IiRsqll 1338 (HREH0 AR SRR WA AR S REC e puna.

The fornul atHepBBarBYr ialt5Osthgesad then BOMDEDAth Aunhi B sO/BET asdeti@ibed above.
treatnents, such as one or nore antibacterial conpounds, a notility

sti nul at i ndhéryginganwinherchatomsdinorasy tHzse dy|rerpkare prepactiioaprodict imengmeselo

rani tidine. 20 . ' :
earlier proposed arrangements. For instance, a product according to pror art, a two

compartments syringe, would contain the lyophilised H' K" -ATPasc in one compartment

15 and a stenile water solution in the other compartment. Such a structural arrangement would
lead to a very expensive method of manufacture compared to the invention provided tn this

patent application.

The stable liquid formulation according to the present invention may comprise suitable
20 pharmaceutically acceptable excipients that can be dissolved in the water free or almost
water free polyethylene glycol formulation without interferring with the properties and

uses of the claimed formulation, such as stability and solubility.

Use of the invention.

25
The pharmaceutical substances used in the claimed formulations are useful for inhibiting
gastric acid secretion 1n mammals including man by controlling gastric acid secretion at the
final step of the acid secretory pathway and thus reduce basal and stimulated gastric acid
secretion irrespective of stimulus. In a more general sense, they may be used for

3o prevention and treatment of gastric-acid related diseases in mamimals and man, ncluding



The foll ow ng exanpl es show the preparation of stable [iquid fornul ag Ecﬂfg 00k
conpri si nY¥F@HE85Bodi um salt of omeprazol e and pol yetyl ene FIGEBFOAOEL2 These
formul ati ons were conpared w th other fornulations, and the results show

t he enhanced stability and solubility of the clained stable liquid

formul ati ons. 2s Exanpl es EXAMPLE 1: St ]bl e liquid formul ation of

onmeprazole. WO 01/28558 12 1 6 APR 2004 PCT/S EOO Ot 492 Liquid

formul ati ons of orrepr zole or sodiu mepr azal e i n water pol thyI ene
ol ycol 400 BB R aPRGH a BEF R PSP I earin g {orrbRtone Bloshand Fakibust

room t enper, I

onmepr azol e g%nﬁ%grr@ﬁ@ﬁf rh gr?ﬁedryn[%oﬁﬁztwﬁyﬁe%@rgie?/@gﬁﬁfgg ggﬂ[ ml“%hﬂgl ng
the sol uti @ngratrd ¥ hBieldag@RMcidinRIbHEFy &ffeck mmgﬁabta@%]wa@ﬁrenmaémémuﬁ%n

added with the active corrpound To solution D was then also added 2 %

wat er . For setadilantiBnflamnprapdnes (i AdDg siolpatisgys eitbpNar bleer Oyspepsal, and or m
in pol yet hyl ene gl ycol and then purging the solution with nitrogen in

order té r&AYRNS WY SYRRIGRAUCHEIE PGS pEageh B diraare (HeREDt Tiey manplsada.

F | at L
wator. 10 Ao PR B B are o R SRR P B S M s R ERRBIREGE "
gl ass vi al §).38id-SERLAA pdsioBeratividlbes ?&bmbﬁan&mmﬂs@wa@m ﬁmspr&%k e
under dry air and all of the other fornulations were seal ed under

ni trogen. Tha sappeaceanten. durtibe theylmay onhgsafidrie thkerentmiencef psbtiess e WEkaem

storage tines. E5 shown in Taple |, the polyethylene glycol solutions
cont ai ni ngﬂ“t?rf%%%@l@%&?’fﬁﬁe’(‘?%Fﬂ?ﬂsaﬁ“lddjd%ea?f’sﬁfla%‘ g clear and
col ourl ess or al nobst col ourless during the studied

10
A unit dose of the proton pump inhibitor, for instance I - 100 mg is preferably

administered once or twice a day. The doses may be given with a higher dosing frequency
depending on the severeness of the disease and the patient’s conditions, also up to 500 mg
may be adminstered per day in severere cases. Suitable doses for injection and infusion

ts  comprise for instance 5, 10, 15, 20, 30 and 40 mg of the pharmaceutical active compound.

The formulations may also be used in combination with other drug treatments, such as one
or more antibacterial compounds, a motility stimulating drug, an antacid and/or a Hj-

blocker, such as for instance ranitidine,

20

The following examples show the preparation of stable liquid formulations comprising the
sodium salt of omeprazole and polyetylene giycol 400. These formulations were compared
with other formulations, and the results show the enhanced stability and solubility of the
claimed stable liquid formulations.

2

Exampleg
EXAMPLE 1:

Stable liquid formulation of emeprazole.



storage period. This shows that the stability of oneprazole sodium whb M)&ﬂ@ﬂ&
good in t R UHP3Fet hyl ene gl ycol sol utions. Fornul ations E BGHSE00H

i ntensely discoloured and 20 precipitation was formed within the studied
storage period. This shows that the stabilbity of oneprazole in the

pol yet hyl ene gl ycol solution (formulation™E) was poor and that the
stability of oneprazole sodiumin the water solution (formulation F) was
poor. It can al so be concluded that the polyethylene glycol solutions with

omepr azol e ﬁ&%d%%ﬁoﬁ'&%f(ﬁftfﬁﬁd Y&r go%i%%gﬁ'aiﬂggﬁin%ra?ﬁgg@tqipgﬁ%%gl% glycol

. )
(formul ation nor to a small" water conten or mu

9\13,-2%532%; 420% %Eﬁﬁ@%ﬁgﬁﬁégjﬁﬁé@m forage 1Y GdofRrenrPEAIERTE §°6),
Formulations A-D were prepared by dissolving omeprazole sodium monohydrate in
polyethylene glycol 400 and then purging the solutions with nitrogen in order to remave
5 any water that had been added with the active compound. T¢ solution D was then also
added 2 % water. Formulation E was prepared by dissolving omeprazole {non salt form) in
polyethylene glycol and then purging the solution with nitrogen in order to remove any

water that had been added with the active compound. Formulation F was prepared by

dissolving omeprazole sodium monohydrate in water.

Ahquots of 0.5 m! of each of the solutions were filled in 3 mi glass vials and sealed with
rubber stoppers. Formulation B was sealed under dry air and all of the other formulations

were sealed under nitrogen. The appearance of the solutions were determined after

different storage times.

As shown in Table 1, the po-lycthylene glycol solutions containing omeprazole sodium
(formulations A-D) remained clear and colourless or almost colourless during lthe studied
storage period. This shows that the stability of omeprazole sodium was very good in the
polyethylene glycol solutions. Formulations E and F were intensely discoloured and

20 precipitation was formed within the studied storage period. This shows that the stability of
omeprazole in the polyethylene glycol solution (formulation E) was poor and that the
stability of omeprazole sodium in the water solution (formulation F) was poor.-
It can also be concluded that the polyethylene glycol solutions with emeprazole sedium

was not sensitive to oxygen in the head space (formulation B) nor to a small water content

25 (formulation C).
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EXAMPLE 2:

Solubility of omeprazele and omeprazole sedium in polyethylene glycol

5 The solubihty of omeprazole (the non-ionised species) has been determined to

approximately 0.1 g/l in water and approximately 100 g/l in dichloromethane at room

temperature (22 °C).

This means that the solubility of omeprazole is much betier in dichloromethane, a less

o polar solvent, than in water.
Omeprazole sodium on the other hand is freely soluble in water and only slightly soluble in
dichloromethane and this, again, is due to the large differences in polarity of the different
solvents. Omeprazole sodium is ionised and is therefore much more soluble in water

compared with omeprazole and the opposite is applicable in the less polar solvent

15 dichloromethane.

The solubility of omeprazole (the non-ionised species) has been determined to
approximately 20 g/l in polyethylene giycol 400, This means that the solubility is much
better in polyethylene glycol, a less polar solvent, than in water.

20
Omeprazole sodium is freely soluble in polyethylene glycol 400, which is unexpected and
contradictory to what was expected. This means that the solubility in polyethylene glycol is
much higher for omeprazole codium than for omeprazeiz. The high solubility of
omeprazole sodium in polyethylene glyeol is very favourable regarding the formulation

25 aspects of a parenteral pharmaceutical product.



U co CMO 03 a30 caa U 4) 16 APR 2004 PCT/SEQCO 01992 WO
01128558 15 EXAMPLE 2: 16 APR 2004 PCT/ SE00101992 Sol ubility of omebPAFBIZE
and oneprazol e sodiumin polyethylene glycol 5 The solubility of omeprazole
(the non-ioni sed species) has been determined to approximately 0.1 g/l in
wat er and approximately 100 g/l in d[?Q[oronethane at room tenperature (22
C). This means that the solubility of Oneprazole is nuch better in

di chl oronet hane, a less is polar solvent, than in water. QOreprazol e sodi um
on the other hand is freely soluble in water and only slightly soluble in

di chl oronet hane and this, again, is due to the large differences in

pol arityChdimshe di fferent solvents- Oreprazole sodiumis ionised and is

t herefore nuch nore soluble in water

1. A water free or almost water free, stable liquid formulation comprising polyethylene
glycol and a sodium or potassium salt of 2 H+, K -ATPase inhibitor, and optionally
5 pharmaceutically acceptable excipients that are seluble in the formulation.
2. A stable liquid formulation according to claim 1, wherein the sodium or porassium salt
of the H', K™-ATPase inhibitor is a sodium or potassium salt of a compound with the

general formula I, or a sodium or potassium salt of the single enantomer thereof

]
Het,—X—S—Het, [

10
wherein
Het) 15
g ?4
Ry N Ra N\R
or 5
N/
R
15
Hery is
Rg
R- 7
N N S
/4 Ra or /‘/(\ =
N N
H Rg H



conpared with oneprazole and the opposite is applicable in the | ess pol ar
sol vent 15 dichl oromet hane. The sol ubility of oneprazole (the non-idrfi %200t
speci es) has been deternmined to approximately 20 g/l in polyethyl ene
gl ycol 400. This nmeans that the solubility is much better in polyethylene
glycol, a less polar solvent, than in,yater. 20 Oveprazole sodiumis freely
sol ubl e in polyethylene glycol 400, MAICh is unexpected and contradictory
to what was expected. This nmeans that the solubility in polyethylene glycol
is nuch higher for oneprazole sodiumthan for oneprazole. The high
solubility of oneprazole sodiumin polyethylene glycol is very favourable
regarding the formulatjon 25 aspects of a parenteral pfanmaceuti cal
product. 1 6 APR 2004 - 16 Clains 1. A water freeQqr pst wat er free,

0

stable liquid formul Byjon conprisi ng Yol yet hyl ene I d a sodi um or

pot assium salt of a H+, K+-ATPase inhibitor, and op | 1y125

phar maceutical |y acceptabl e excipients that are solubtfe in the formulation.
2. A stable liquid formnulation according to claim1, wherein the sodium or
pot assi uff ¥  of the H+, K+*-ATPase inhibitor is a sodiumor potassium
salt of a conpound with the general formula Z, or a sodium or potassium
salt of the single enantioner thereof 10 | | Het K-S-Het2 r wherein Heil is

0 or 15 N in the benzimidazole moiety means that one of the ring carbon atoms substiruted by Rg-

5 Ry opuonally may be exchanged for 2 nirogen atom without any substituents;

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

10
R4 and R are the same or different and selected from hydrogen, alkyl and aralkyl:

Rg' is hydrogen, halogen, wifluoromethyl, alkyl and alkoxy;
Rg-Rg are the same or different and seiected from hydrogen, alkyl, alkoxy. halogen, halo-
15  alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl, or adjacent groups Rg-Rg

form ring structures which may be further substituted;
R1q is hydrogen or forms an alkylene chain together with R3 and
20 Ryy and Ryp are the same or different and selecred from hydrogen, halogen or alkyl.
3. Astable liquid formulation according to any of claims | - 2, wherein the sodium or

. + .t e
potassium salt of the H , K -ATPase inhibitor is the sodium or potassium salt of a

compound with any of the following formulas, or the sodium or potassium salt of the

25  single enandomer thereof



Het-) is or X= 1 6 APR 2004 wherein - 17 or R12 Nin the benZIH]dazngAPRZM&
noi ety nmeans that one of the ling carbon atons substituted by R6- 5
optionally may be exchanged for a nitrogen atomw thout ally substituents;
Rl1, R2 and R3 are the sane or different and sel ected from hydrogen, alkyl,
ai koxy optionally substituted by flg?g[ne, al kyl t hi o, al koxyal koxy,

di al kyl am no, piperidino, norpholino, halogen, phenyl and phenyl al koxy; 10
R4 and R5 are the sane or different and sel ected from hydrogen, al kyl and
aral kyl; R6' is hydrogen, halogen, trifluoromethyl, alkyl and al koxy; R6-R9
are the sanme or different sel ected from hydrogen, al kyl, al koxy,

hal ogen, hal o- 15 al koxy, | car bonyl, al koxycarbonyl, oxazolyl,
trifluoroal kyl, or s R6-RO formring structures which may be
further substituted: Ri ydr ogen_or forns an aIk ene chai n together
with R3 and 20 RI 11 and Rl2jjare th %h and selected from
hydr ogen, hal ogen or alk N quéLg{liq 'ornulatlon according to any
of claims | - 2, wherein the SO #im or 0La m sal t Ofﬂﬁq K+- ATPase
inhibitor is the sodi um or potassiunlsal conpound h any of the
follow ng formul as, or the sodiumor pqgfassiumsalt of the 25 single
enantiomer thereof 1 6 APR 2006 -18 H3CCH3

OCH,4
_A_OCH;

| OCHF
o U

H

OCH,CH,CH,OCH,
A CHy
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/
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T
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ooy
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N CH2-S 1 6 APR 2004 -20 CHs n N N N(CH3)2 4. A stable liquid fornutgﬁkgﬁwk
according to any of clains | - 3, wherein the conpound is a sodium .

5. A stable liquid formulation according to any of clainms 1-3, wherein the
conpound is a potassiumsalt. 6. A stable liquid formulation according to
any of clainms 1-4 wherein the compoughyis selected fromsodium Salt of
(S)-oneprazol e and sodiumsalt of orneprazole. 7. A stable liquid
formul ati on according to any of clains | - 6, wherein the polyethylene 10
glycol is selected from pol yethyl ene glycol 200, 300 and 400. 8. A stable
liquid formul ati on according to claim7, wherein the polyethylene glycol is
pol yet hyl ene glycol 400. 9_ A stghle liquid formul ation according to any of
claims 1 - 8, wherein the water cdhteﬁr_iof the solution is | ess than 6% by
wei ght, and preferably less th ight, 15 10. A stable liquid
formul ati on according to cl ai erdin the water content is less than 2
% by weight. 11. A process fo pregaration a) stable liquid
formul ati on conpri si ng pol yet hyMne YooH, and odi um or potassium salt
of a H, K+-ATPase inhibitor, and opt onall@ phaffraceutical |y acceptabl e
exci pients, wherein the sodiumor potassiumsalt [of the 20 H K*- ATPase

i nhi bitor and pol yethyl ene glycol are mixed, andN§gtignally exeipients

that arc sol uble are added, whereafter the solution optionally is purged
with nitrogen to obtain a water content of a pre-set value. 12. A process
for the preparation of a stable liquid fornulation conprising polyethylene
gl ycol and a sodiumor potassiumsalt of a H+, K+ ATPase inhibitor, and

optional | 6._AP 1 . i : . .
P 47 A& stabé Ith{.}u%c? Pormulauon according to any of ¢laims 1 - 3, wherein the compound is a

sodium salt.
5 5. Astable liguid formulation according to any of claims 1-3, wherein the compound is a
potassinm salt.

6. A stable liquid formulatton according to any of claims 1-4 wherein the compound is
selected from sodium salt of (§)-omeprazole and sodium salt of omeprazole.

7. A stable liquid formulation according to any of claims 1 - 6, wherein the polyethylene

10 glycol is sclected from polyethylene glycol 200, 300 and 400.

8. A stable liquid formulation according to claim 7, wherein the polyethylene glycol is
polyethylene glycol 400.

9. A smable liquid formulation according 1o any of claims 1 - &, wherein the water content
of the solution is less than 6% by weight, and preferably less than 3% by weight.

13 10. A stable liquid formulation according to claim 9, wherein the water content is less than
2 % by weight.

11. A process for the preparauon of a stable liquid formulation comprising polycthylene
glycol and a sodium ot potassium salt of a H, K" -ATPase inhibitor, and optionally
pharmaceutically acceptable excipients, wherein the sodiom or potassium salt of the

20 H", K*-ATPasc inhibitor and polycthylene glycol are mixed, and optionally excipients
that are soluble arc'addcd_ whereafter the soluton optionally is purged with nitrogen 1o

obtain a water content of a pre-set value.

12. A process for the preparation of a stable liquid formulation comprising palycthylene

. . +
glycol and a sodinm or potassinm salt of 3 H ', K+-ATPase mnhibitor, and optionally



-21 pharmaceutically acceptabl e excipients, wherein the Ht, K+-ATPase
i nhi bitor, sodium or potassi um hydroxi de and pol yet hyl ene gl ycol ar e} gridRe @04
and optionally excipients that are soluble are added, whereafter the
solution optionally is purged with nitrogen to obtain a water content of a
pre-set value, 5 13. A process according to claim110 or 11, characterized
in that the process conprises the additional step that the liquid
formulation is sterile filtered. 14. The use of a stable liquid fornulation
according to claiml in nedicine. 15  The use of polyethylene glycol and
sodiumor potassiumsalt of a Tl+. K*-ATPase inhihitor in the manufacture
of a st abl @hhimeascdudadlyragreptabie exaipienidi woeereio tahH oK eAdPase inhibitor, sodiomt 0 be
used in the treatnent of _gastro interstinal diseases. 16. The use of the
st abl e | i quF @orasvum ydraddatidopalystaylers sligol gre Bixgdnandioptionaldy ¢XeiRipris
manuf actur%hof a icarredr&t for tr Erlxns% ugeastrPi naﬁesti nal ,di.seases.

e sol 100

at are soluble are added, whe:r-a-af%‘%1 10n op 1y1s purged with nirogen 1o
obtain a water content of a pre-set value,
5 13. A process according to claim 10 or 11, charactenized in that the process comprises the

additional step that the liquid formulation is stenle filtered.

14. The use of a stable liquid formulation according to claim 1 in medicine.

15. The usc of polycthylene glycol and sodium or potassium salt of a I*I+. K*-ATPase
inhibitor in the manufacture of a stable liquid formulation according to any of claims 1

1o — 10 to be used in the treatment of gastro interstinal diseases.

16. The use of the stable liquid formulation according to any of claims 1 - 10 in the

manufacture of a medicament for ircatng gastrointestinal diseases.



