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WO 2007/ 129961 PCT/ SE2007/ 000440 1 NEW STERI LI ZED
PARENTERAL FORMULATI ON FI ELD OF THE | NVENTI ON The
w@e@3armoei nvention relates to a stabl e steriliR€HSE2007/000440
parenteral formulation conprising an s acid
suscepti bl e proton punp inhibitor. The formul ation, a
solid formulation for parentdral use conprising the
acid susceptible proton punp inhibitor and optionally
har maceuti cal | acceptabl e excipients, is sterilized
NEW FTERHGIAED FARENTREALAORMMLAHON adi ation. The
container may consist of several conpartnents, one of
whi ch contains separately a suitable solvent, which
FIEEDsSOETHE RNMAENTI@N radi ated, at the same tinme as the
solid formul ati.on contained .10 separat.e i.n.the other
The drespt AR OB Felals [ ieblf Srifzes Bt %ﬁvg}?ﬂ%@mpﬂsmg an
acfdukpliBle pRotYE ma?_ﬁnhiﬁﬁ&.r Thd BaHula8eR LAY YorfHulation for parenteral
manuf act ured aseptically. The solid fornulation for )
usp gprapiisngthe g supeeptible prtompurnp, irdityter aag petionglly pharmaceutically
ac %ﬁ&ﬁ@ey@%&%ﬁ?&k&'&ﬁ% ﬁgﬁh:ﬁ cBHt?m@Pf) fbizin ra?iati@r?."ﬂlg container
prepar ed ‘ex tenpore. e present I nventior also
mayetambissoftsevdrhlecopipapaeat, atealfiwhich @nidinzsegaraehr entitablalsolvent,

formul ati op.as such, the stable solid.fornu]ation as
W@&‘bﬁ,s%‘ﬁ% é-§er§a\aEﬁlﬁ’ %F%?am%gm isst?’ﬁ é‘?‘b‘I %éi%iﬁ{‘%‘i‘ ggntained
se{,ﬁatew i theOfth&oWPhttn@st $f9hd dtdiNer ARGHA Vel $IRSsuitable solvent is

her éof . BACKGROUND OF THE | NVENTI ON AND PRI OR ART It

stqrdizpchenparaialy phaasufactined mseptinaty - Thelpelid lommulahobéor parsateral use
: il ' iy 4 :
o LR AL PR SRR WP R P2 b,
prépared axfrerapd@. Ths pas3eit Giventorpils@ietadesato the prepared stable sterilized

aryl - heterocyclic conpoynd, a viscosity agent and ..
pa %ﬂ&?@%&?t}oyn aé@eﬂl’g&@? %%1& S50 fprRHatien i slch. Zencaries fprobtaining
salfEgatdn@RadoRsuldict & dll Z4ab iRnnampded ukQrthtlser

formul ati on. Spray-drying of a proton punp inhibitor

conmpound from absol ute ethanol solution has 25 been

Eﬁgﬁ; f oprazol e sodi um
B$§§g§¥§£§?ﬁﬂ$gﬁha |&ﬁgﬁﬁﬁﬁéﬁgggFﬂggagggrnaceutics 292
It {s 80 irbthe -artGByt, gaminth 1addiiomtanctetuspd for GleedilzatiteSee for instance,

L B S RS SRS

su%%/iigiaﬁ‘ orRridi MFH&E&%&@%O&%QQ@, alBcodB)agemt¥n@¥ solubilizer,

ng fromethandl solutions has been used as one
sughoassiyblodexten Hoamme rahatzinns msatiensides astenpizationtynethedfor 8@
fboqﬁgﬂggole and y-cyclodextrin (Arias et al, Drug
f%vefopnent and | ndustrial Pharnmacy

Spray-drying of a proton pump inhibitor compound from absolute ethanol solution has
been used to prepare amorphous forms of pantoprazole sodium hydrates (International
Journal of Pharmaceutics 292 (2005) 59 — 68), and sodium pantopfazole—loaded enteric
coated microparticles have been prepared by spray-drying using a polymer solution
(International Journal of Pharmaceutics 324 (2006) 10 —18). Spray drying from ethanol
solutions has been used as one possible method to obtain inclusion complex between

omeprazole and y-cyclodextrin (Arias et al, Drug Development and Industrial Pharmacy

~ 26(3), p 253 =259 (2000)).
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26(3), p 253 -259 (2000)). WO 2007/129961

PCT/ SE2007/ 000440 2 US 6,331,174 B 1 relates to a
w@e@sfizdobed di sposabl e syringe for injection, REI/EER007/000440

syringe avoids glass as a construction material. The

syringe is designed to be resistant to gamma rays. 5

EP 1369130 Al relates to a process for producing

sustained rel ease preparations of a poorly .

sol ubl e non-peptidi¢ ph% iologically active
Ug éﬁé b&%lBl Aelatss b ypnsiialegdslisperble wysinge fgrinigetion, which syringe
Bl SR AR LR RN R A SPRECE S B oAt 10 gamma
ragd eri | e preparation of the obt ai ned sustalned rel ease
preparation a nethod for sterilization with y-ray may
be enployed. It is also nentioned in 10 the patent
ES PRIl §0 Aatrblefés tchaabrot«,&@ o PRtk SUBiRURE6asE %e%aﬁaeions ofa
preparati on of poorly water- sol uble non-peptidic
poedymatargolhle nea- R?DU@Q mﬁm@pé\cehby 2kye cHBPOYHidtiA ap OFganic solvent
i bl -
soff8fiaes 9erhole SuRBER B alhollht B Hhon e sqbiliof the
cofipotind $n otdensqpemroh sterildprepaeationtdt dreeobltzanafdnswiaimkl oclvase

or proposal that the drugs, which may
prepamtion grasther! {F pisTitiFAdiop Flced %%Ysheaﬁmxéayqdelté%\éléo mentioned in

th®@p4tBit's ﬁé(flﬁ)&ltlg t t 91% éﬁﬁré@astu%m%@ kéipelsg Pfe?alrzlﬁan Bﬁp?bcgl}pwater-

conpou ject to any ster zation ste
soh!bﬁ:mcmq&zﬁdnc &bmpelsnd aybered- hdxdmismreda@gptthblcwah dther drugs. The list
tlc rans er. .of .unseal ed r mace. cal
of ST s For T A S SRR RP FhEF St Shehis o
lariRbpfa &6 emw&@k thd?é @RR didiedure &GriphohaRtbeBruigf RHIER M6 be co-
are sensitive to heat and |ight and susceptible to

adpyuiptered WithtBe Pradueqdovysteineq rrfdeﬁsu PEPPIRiPB AL Pogyly Water-soluble
noﬁ&;%gﬁ(ﬁelcmg &Lﬂ%@&* %Lu%t, ﬁgﬁ'ﬂ&ﬁ{iﬁmﬁm he rate of

tron | very ues ormul ati ons
for parenteral adn1n|strat|on conpr|3|ng proton punp

W 2lode b A psetradh pe Bem AdGFis PEle PLeseEd f or

ph&PAcBIRAI Sort BEAE SHHiEhdvRbebmapadaHllyifllRd SathvBpHarhtical
before use. These solid fornul ati ons have so far been

prepsradioned by | yophilisation of a sterile filtered and
aseptically filled solution. Lyophilisation is a
process where the material (in this case the
Prstoh ptimp m)hibi$or§ nreaszrsitive te deatrand lightandrsusaepirtslp o cheenitdie
degrage%tleorr]l in 1qu1d SOiIl-ll:tllgnS The chemical degradation is pH-dependent and the rate of
reaction is very high at low pH values. Formulations for parenteral administration
comprising proton pump inhibitor compounds are due to their chemical susceptibility
formulated as solid formulations for ex tempore reconstitution in a sterile solvent just
before use. These solid formulations have so far been obtained by lyophilisation of a sterile
filtered and aseptically filled solution. Lyophilisation is a process where the material (in
this case the solution) is freeze-dried in a vacuum to vaporize the frozen water. The
resulting product is a porous cake or powder. Lyophilisation is a complex and time

consuming process, and hence very expensive.
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resulting product is a porous cake or powder.
Lyophilisation is a conplex and tinme 30 consum ng
w@e@eas®sl and hence very expensive. WO 2007/ 12BOBSE2007/000440
PCT/ SE2007/ 000440 3 The chemi cal instability of the
proton punp inhibitors precludes heat sterilization of
this class of conpounds. These conpounds nust al so be
protected fromlight because of their |ight
sensitivity. s Proton punp inhibitors are for instance

Theshpisabiasibidifnof thelproternaimmnBibaers ried rdes hgafesterilization of this
I o) , .

ot RTEPL AR TR Bl RLORE AL Beo FORIRhARRafie of their
lighhemaipeity.i cal | y acceptable salts thereof are descri bed

i n EP-A1-0005129. EP-Al-124495 describes certain

salts of oneprazole and EP-Al-174726, EP- Al - 166287 and
Pr&Bn 483 1AHIbASLS afd o mb@Acd QnipRIARRHA BidePBE heRi88R &y names

and rabeprazol e, respectively. 10 WD 94/27988 is
omgprageleelinsaprazale, pansepraznde, sabegragolenteninepregol asid esomeprazole.

| .

ORREIRE S pBaL A ooAIRE TRESHULAL YRR, R1000s 120,
EPTAG02E193es@vlet sertaf3aBd bO2hépirazids aiid BRAlaT472g, &PtABH66287 and

of an antiul cerative benzi m dazole co und, such as
GH31¢343 regtedtp ansoprazols, Bﬁétearﬁﬁflf: an agen?rﬁ%fﬂﬁirﬁpz%vdy
woOrRioks iditeeitdits sflissTelevithid BhanBb¥eisUr efieprikole Bt 8ing

just before use. The |yophilized product is prepared

phimneeutivelly aclientablesidkaling palisrod pramaprazoicoyeh Avsodpim And magnesium
Sal]%gdiumhydroxide using water as the solvent. WO
/ 058277 describes an injectable fornulation
conprising | ansoprazole and a 20 chel ati ng agent, and
WO 05/ 065682 describes a parenteral forpulation of
WP&&Z%% gperibgyRjes LY %EPECBYQEV%{%GI&F{‘@PM? FRrEPqQupgesuch as

onfé?_ragéfe.e'ﬂﬁ@ﬁl?éctigﬁ EOMbRes @ ophibE Prdddct @hichi€&3&®lved in
dried. These fornulations are water free or al npst

phymolegicilrseine pistlisifere ue (Tihd I¥aphihzkedpragnst is preppieil Sionythe sodium
o} yet hyl en Lycol., and a,sodi um or potassi,um sali of
solf RLT B oadnbiPion PR np AP g RN el

parent eral adm nistration should conprise an active

compound w th satisfactory aqueous solubility. The
WOSPMPATT dessriberaan injeeablp druiatign/rampiaing lansprragnleand a
ch&h@f nf LAPWO 0506568 REGHella B%eﬁéﬁﬁ fhrenutadl!og rzﬁ{éﬂrazole.

I neXpensive to manufacture. 30 The present invention
provi des stable solid fornul ati ons suitable for

wB %IS 5§ gl’,scribes an alternative type of parenteral formulations, which is not freeze-
dried. These formulations are water free or almost water free, stable liquid formulations

comprising polyethylene glycol and a sodium or potassium salt of the active ingredient.

Formulations intended for parenteral administration should comprise an active compound
with satisfactory aqueous solubility. The formulations must also have and maintain suitable

storage stability, and should be easy to handle and inexpensive to manufacture.

The present invention provides stable solid formulations suitable for parenteral
administration after ex tempore reconstitution in a sterile solvent, without using any

lyophilisation processes/steps in the manufacturing process of the formulation.
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adm nistration after ex tenpore reconstitution in a
sterile solvent, without using any |yophilisation
wpe@crs®es/ st eps i n the manufacturing process PET/SERB07/000440
formul ati on. WO 2007/ 129961 PCT/ SE2007/ 000440 4 It
has surprisingly been found that it is possible to
sterilize by ionizing radiatidon a solid fornulation
conprising an acid susceptible proton punp inhibitor
conpound, which is sensitive to |light exposure. 5
OUTLI NE OF THE PRESENT | NVENTI ON The present invention
It h%L @ﬁrﬁﬁsﬁlgy%eéﬂ %g%ug tl%hg (1:§ %dsﬁ%ﬁe tB%e%ﬁE@B%lo&%z‘ﬁ?%%.}l?g rg solid
foanniatnqut ¢conmalsing gnrraidaseptiblegirbtpn aome phtdbite compound, avitich is
rej aid fornmulation is sterilized inits fina
SCE%W(eaﬁoﬁ@?“ BPoPYFRi zi ng radiation. io The sterilized
stabl e solid conposition in said container or in
anot her suitabl e package can be stored at room

OU@hﬁ%E QFUFIRE ZRESENTAINGENVHINJ t enperatures. Such a
%éeh{ 1%19(91&%5 ?QL’(%S to {tlalgie fst% 1@4@&}1’8{?&5&0%&% @on[lpq{sn}g an

epara parentera

acabhiismpsbreqimtom puthp uﬂnmmrdm gpﬁ«madiy @hamiaoelitivelty aaicptable

present_ i nvention, the nultl-co art.ment
exE’é’iﬁ“éﬁ \ﬁléqreleawf}rfp@?%ﬂqnﬁ §‘§B %f‘é‘t in lté aorg%la% fadiation.

THeQdrflizE @ EABE 361E PSR R IH 54i@ BbRainSUr e Qﬁother suitable package can
respectively. This product is sterilized by radiation.

betdred a ragmiterparatard and/asfat eleategptgmparatired. Jugh msteatlizeshstable
soL{i] g(f(r% Atlog % Mtggletf&eans&ggm)%r% 'ggequgi 0}1 g FE&H%A {'or ?)grenteral

ore solu
adpradietidtidhal admini stration is formed. 20 Alternatively,
the product is a single conpartnent container
conprising a stable solid formulation. This product

Aéc%r(ﬁﬁ%fo' dne %ﬁfﬂ)o@ﬂne&@gf @t bRRent Fﬁ@\feﬁfl@n QMIB&&R §ad mani- @ompartment
suita sol vent can be added to this product, i.e

con@ineh eorspmrigm&m@gmatptcmp@rtm@m alstaé}e solid ffrmutatian anga suitable
sofvlp Oe%?e 1(\)/|eIUt ’;‘1(1)18 Hr ctpléa gt%n r%&llnh%x% ﬁ) ? arte Ig(?ximnés%ratlon of the

|nv SO re

pafemdml fatr it ohQ therw 31 trgwedh tae s@araseleozmwn{blne willtde®roken and an
i nhi bitor and optionally pharmaceutically
ex émg afﬂpgregfel'ugplé rg)arenteral administration 1s formed.

Alternatively, the product is a single compartment container comprising a stable solid
formulation. This product is sterilized by radiation. Before administration a suitable
solvent can be added to this product, i.e. to the single compartment container, to form an ex

tempore solution for parenteral administration.

The present invention also relates to a stable solid formulation comprising an acid
susceptible proton pump inhibitor and optionally pharmaceutically acceptable excipients

wherein said solid formulation has been sterilized by ionizing radiation.

The invention also relates to an ex tempore prepared solution of the sterilized stable solid

formulation comprising an acid susceptible proton pump inhibitor and optionally
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wherein said solid formul ati on has been sterilized by

ionizing radiation. 30 The invention also relates to
wa@eoogs299enpor e prepared sol ution of the sterilPZESE2007/000440

stable solid fornulation conprising an acid

suscepti bl e proton punp inhibitor and optionally WO

2007/ 129961 PCT/ SE2007/ 000446 5 pharmaceutically

accept abl e excipients. Such a solution for parenteral

adm nistration is prepared by n1X|qg the sterilijized
phamasPuicabY PERopibIAXEIPIGOH. GHEHE SPIWUAT, b PECBEes pqrainisiration is
praﬂke mixifg the 's{eﬁme% st lé’ §0nl'ﬂ fEHﬁulQﬁ(ﬁp@fﬂ?E Qb std 1€ s@¥ent.

t'enpore solution suita or parentera

adm nistration is for |nstance an aqueous solvent

suc |oIo i cal I|n The sol vent
A Siiena it s Buiefdh p{e ¢f awor ot PRIt paredteral
adfMtRdtRANs RR iRifcadrhdiesty Ve suckf st @iysidtdgi@l salink Mhe solvent
sol vent and the stable solid fornulation, present in

musé berstatils and apgpaicalvefitles] interthe Gnal cpniamerbelareadainisiaijon.
container. 10 The ex tenpore prepared solution for
parenteral adm nistration nmust be free or essentially
AlfereivElyothe palventcind she stdbde §dliddbrmaatiarn, pesseriton separate
adm ni stration . of tt‘l]‘f enteral formul ati on may
COMRATBFRYF AT PEBlizrdyvR t fﬁ’ﬁ t9%IB i | ter incorporated in
its construction. As discussed below, a solution
filtration step to renove possible particle
The gntamronapicparefl splutowrtor pgreateral adpirasiragioy mygt b fsge grepysentially
fre??ro?r??ﬂ?lklgs tﬁl% i F(R)%Ea"i]ﬁér N a%(mﬁllgﬁat?otnaoqlftﬁei ia%ﬂtgal fo ulatlon
ormu PG accordi ing to one aspect I'nventton.
makhtherefireralss heve d paztice ﬁttabheorf)mwdhmits onistrustidnnAe rdd;eabsed
ude Eornulatlons t hat ow no, or_ al nost

be gﬁgPﬂu&aﬁf iltRligP StRLS BPYE Ppﬁgbqusﬁnab%comaﬁgnatwé olfowed by a

spg§91f}€ig?§ﬂe€ ﬁla[y%e'fi'l@&f i@th ﬁdrxtuﬁi of tﬂé)stm@ sSR R riBMBbn A& ording

for erilized starting material). The term

to ongespedtied theddventionn" is i ntended to |nclude unl ess
stated ot herwi se, ganma radiation, electronic beam
radi ati on and X-ray radiation. According to one

The ndrartseeilizedtable Bermulw@nt isdntendaintoindladl fathalatiorns thi@low no
for the sterilization. According to another 25

or almpstingsignificantdegradation dygngsiosagy ke thedegradation is approximately at

the%aﬁ{e'lkxbe?{ at fd?'&‘lot K4 'sﬁ&m‘g%a?cexflélf ther enbodinent,
X-ray 1s used for the sterilization. For sterilization

by ganna or electronic bean1rad|at|on doses up to

Th2 M mgqf%dla %o%"é%mkeege t|of1n %de U s%aeted ?tﬂgrwise, gamma

raggﬂ’edﬁs lrzlgéttcﬁﬂc beénih odfationahd Xaky mﬁatmeAbcrbrmhg td oritedmbodiment of
theclggén%logegramrlng re{dlatlon is used for the sterilization. According to another
embodiment, electronic beam is used for the sterilization. According to a further
embodiment, X-ray is used for the sterilization. For sterilization by gamma or electronic
beam radiation doses up to about 45 kGy, e.g. 10 to 40 kGy, are used and preferably about
25 kGy. If the stable solid formulation and optional solvent are in its final container, it is
important that the radiation penetrates the container and its complete content, i.e. the solid

formulation and an optional solvent.



i nportant that the radiation penetrates the container
and its conplete content, i.e. the solid 30
wo ooomkesi on and an optional sol vent. WO 2007/R@DSED07/000440
PCT/ SE2007/ 000440 6 Thus, the material of the
contai ner may be critical for the result of the
present invention and it sheuld be radiation
resi stant. Pharmaceutically acceptabl e excipients used
in the present invention are selected from 5 |act

Thyexthe giaterishefi hercempiaes may boerir| wahs, rewmfdl%meﬁqmﬁ ésventlon
nﬂﬂtﬁﬂgMQwQle ortdSibiafS  arginine, cysteine, glycine,

lonin or lysine or the like. It may be
critical to select excipients, which do not shom1any

P haﬁgg%m{?éﬁ?lgh%ep i gﬂf%g{l%%%gs%ﬁlﬁ% %rpéfgsglad)t 13‘%%13 lon e selected from

s laRbR! BBGRH! JoBRI Yh1bREE bbNRIBNE, I cPLIBB:Grifad br BfindEcdh sudl$ as
Iong as the said ex0|p|ent does not significantl

arglhmﬁg@svmpelwméshlmm,ﬁ@ethipmafw dysineoor thgihike: {tgnay Be critical to
se[egf &gﬁlenﬁ] %c%acl(l ot IRdw Q\Ey ? otily. Ll%{%lg@g?%%ﬁ&g %ﬁ@qui&ﬁon and

sent | nventlon di e aci
1n§1gmﬁeqm dédred4pioat "ﬁhnlspalmpothbm;lsﬁahhacmntiézﬁlysnﬂome extipienmtsncan be

usg\ﬂggggq%gcils%qa?c{ egrr(lilz%;ée oes%}t)t é'émtﬂe ntiyo @Sﬁgéw clhzringi osf after
10 radiQfoi, h&ARG ndGTABEAPIAOARA0 7 Het2 is R6

One embodiment of the present invention discloses that the acid susceptible proton pump

inhibitor is selected from a compound of formula (I)
0
|
Het,—CH,—S—Het, @
wherein

Het; is

Ry
; N .
R~ R R,
= or ,
R 6

20
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RNR8 NHRI wherein 5 Nin the benzimdazole noiety
nmeans that one of the carbon atons substituted by
WOREe0RI29%pt | onal | y may be exchanged for a nitrPCESERDTIN0440
wi t hout any substituents; RlL, R2 and R3 are the sane
or different and sel ected from hydrogen, al kyl, al koxy
10 optionally substituted by7fluorine, alkylthio,
al koxyal koxy, dial kyl am no, piperidino, norpholino,
hal ogen, phenyl and phenyl al koxy; R4 and R5 are the
Hefalte or different and selected from hydrogen, alkyl
and aral kyl; 1s R 6 is hydrogen, hal ogen,
trifluoromethyl, alkylgand al koxy; R6-R9 are the same
or different and sel ect’ad frory hydrogen, alkyl,
al koxy, hal ogen, hal o- y, al kyl car bonyl ,
al koxycar bonyl, oxa rrolyl, trifluoroal kyl, or
adj acent groups R9 MriRg structures; 20 or an
enanti oner thereof. groups, al koxy groups and
noi eties thereof in thhe deRjnitions above may be
branched or straight C -C9-chains or conprise cyclic
al kyl groups, such as cycloal kyl al kyl ; 25 Exanpl es of
proton punp inhibitors according to fornula (1) are WO
2007/ 129961 PCT/ SE2007/ 000440 8 OCH3 H3C CH3 N OCH3
wherein/ onmeprazole N H OCH3

N in the benzimidazole moiety means that one of the carbon atoms substituted by R¢-Ro

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

Ri, R; 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;

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

R’s is hydrogen, halogen, trifluoromethyl, alkyl and alkoxy;

R¢-Ry are the same or different and selected from hydrogen, alkyl, alkoxy, halogen, halo-
alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, pyrrolyl, trifluoroalkyl, or adjacent
groups R¢-Ry form ring structures;

or an enantiomer thereof.

Alkyl groups, alkoxy groups and moieties thereof in the definitions above méy be branched

or straight C,-C,-chains or comprise cyclic alkyl groups, such as cycloalkylalkyl;

Examples of proton pump inhibitors according to formula (I) are



H3C CH3 O N\ OCH3 / | esoneprazole N N5 H OCH2CF3
CH3 ONS~/ I \ lansoprazole N N::o0 Q(CH 2)30CH3
w@kB 796l rabeprazole N S | (pariprazole) Ne&T/6£2000000440
CH3 NCH2CH(CH3)2 O\ Ilemnoprazole N H WO
2007/ 129961 PCT/ SE2007/ 000440 9 OCH3 OCH3
8 .

N OCH,
4 omeprazole
N

esomeprazole

O(CH,),0CH,

o CHs

| h N
I rabeprazole
N/ 3 _</ (pariprazole)
N
H

CH

10

3

N—CH,CH(CH,),
G N
I 7 leminoprazole
¢
N
H
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20

ONOCHF2 S~/ | pantoprazole N N H OCH3 H3C CH3 S~
NN tenatoprazole N HOCH3 5 and OCH3 CH3 ON N I |

w0 2007h299bmprazole N S N H The acid suscept i BCESE2007/000440
proton punp inhibitors used in the sterilized
parenteral fornulation of io the present invention may
be used in their neutral formor in the formof a
pharmaceutical Iy acceptable salt such as an al kaline
salt, which |a soluble in water selected fromany one
of their, ¥ ke, Li+ or TBA (tert-butyl ammoni um
salts. Furt er @cy, gi ven chemical formula or nane
shal | encgnpass alb stereo and o Fﬁal 15 isoners and
racemat es th/;eof s ikt ured in q“%;erq
propor ti onsy r at|E ant i oner s, PRUTEIEE*'8 uch
i soners and enanti omer NEX as well as
phar maceutically acceplable salts thereof and
sol vates thereof, such as for instance hydrates. The
above- |isted conpounds can also be used in their
tautoneric for@fH;Al so included in the present
inventi&gcare,derl tlves of the compounds |i sted
above, & biological 20 function of the

conmpounds | i sucﬂ asN rtgs, see for instance
US 2005/ 018 S __</ I tenatoprazole
=

N N~ TOCH,

and

OCH

—

CH,
Y

S o N N _
_ ISI Z D/ ilaprazole
N <
N
H

The acid susceptible proton pump inhibitors used in the sterilized parenteral formulation of
the present invention may be used in their neutral form or in the form of a
pharmaceutically acceptable salt such as an alkaline salt, which is soluble in water selected

from any one of their, Na", K*, Li" or TBA (tert-butyl ammonium) salts.

Further, any given chemical formula or name shall encompass all stereo and optical
isomers and racemates thereof as well as mixtures in different proportions of the separate
enantiomers, where such isomers and enantiomers exist, as well as pharmaceutically
acceptable salts thereof and solvates thereof, such as for instance hydrates. The above-
listed compounds can also be used in their tautomeric form. Also included in the present
invention are derivatives of the compounds listed above, which have the biological

function of the compounds listed, such as prodrugs, see for instance US 2005/0182101.
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WO 2007/ 129961 PCT/ SE2007/ 000440 10 The above

exenplified proton punp inhibitors are for exanple
waele@chezwed i n EP- Al - 0005129, EP-Al-174 726, BRCBSE2D6B000440

287, GB 2 163 747 and W90/ 06925, W91/1971 1,

W91/ 19712, W98/54171, W94/ 27988, W98/54171 and

W00/ 044744. Suitable procesHes for the preparation of

singl e enantioners of the above 5 proton punp

i nhi bi tor co ounds are described in for instance

Thppbegycpxsaplific noRp| ing hitorasnel iy sxaypele dﬁﬁ@S@fan@EP -Al-
0065*132.@9 plAi. ?74?‘? 7548 IRP'H% et 53 %H@HMW@%?O@%S

satlé actory i n’aqueous vent's
Wwoeing7slo IW(D9 P19F1 25[9]\@9&71@4 137 1 ,sWIQ%IQg 088,0WO9BIHg 1 Tbarlh Eur
und is ei

Wég@§447n4 ﬁE}Eaga ee%rgiﬁ ss trl?%’ qupg%a:tfgﬁ pg51ﬁglgtep%ﬂtlon}erseotqﬁe above
préten F&ﬁ linhlblt&rcmngbuﬂdg a?e BRATBERGE Edr ifAardc¥ VO9EPLSYS, e
sal forn1|nclud|n%SsoIvates such as hydrates. The

WORY/AB261sand W084/03heP5 spari ngl y sol ubl e" are defined in
accordance with the European Pharnacopoeia (Ph Eur
2005). 15 According to one enbodi nent of the present

Thie avidusceptiblh @raxomrpauyy thhifitof sliculd kavela)satisfactorysepbility én aqueous

SO 5 RBEUHOF AT E g Bl Pk QO e don

puﬁ'xt;ﬁﬁhlbit&%n%ﬁﬁms%ﬁtﬁér Used Mthaple@tht 3EnBeinl itsl eBHalS P indn-salt,
fornulation. 20 In another embodi ment of the present

forinnomeintai pharmaseutiqalix aaeeptabic el ifonn mekdingaolvates sigh gsdiydrates.
sodiumsalt or potassiumsalt of esoneprazole
i ncl udi ng sol vates, such as hydrates thereof. In

Thamatl €solabib’o ah dresptringdhe sqitisie frare dafinakbinlaycadaep indthl the European

salt IS, s&%bfnéﬁggf or potassium salt of oneprazole
Pharmacgpieiy W - such as hydrates thereof. 25 The
present invention also relates to a process for

manuf acturing a parenteral fornmulation inits fina
Acgondingi tnene ¢ imsnhef thé\presat inyantien the epwpoyndjofifpinulng) ora
separ%g gﬁlg Ie ne%rrllt}r/]gntée?r) ltlliaegeoésfifsla 1?1e3rp %g}l tﬂpo nﬁ lo%l %ﬂarﬁl%nputlcally

acq@pableaaR i thealdiped aeﬁﬁwdqiak@tetaclctbﬂmﬂmicm amﬂd&lhhzed solid
controll ed environnent conditions, and (ii)
forgiudgtion; zi ng the pre

In another embodiment of the present invention said pharmaceutically acceptable salt is
sodium salt or potassium salt of esomeprazole including solvates, such as hydrates thereof.
In another embodiment the pharmaceutically acceptable salt is sodium salt or potassium

salt of omeprazole including solvates, such as hydrates thereof.

The present invention also relates to a process for manufacturing a parenteral formulation
in its final container comprising the following steps: (1) filling a container with an acid
susceptible proton pump inhibitor (in solid state) and optionally pharmaceutically
acceptable excipients under controlled environment conditions, and (ii) sterilizing the pre-
filled container by using ionizing radiation. Said container comprises for instance sodium

or potassium salt of a compound of formula (I), which has a suitable water solubility.



15

20

25

30

30 filled container by using ionizing radiation. Said
contai ner conprises for instance sodium or potassium
wa@adog/1zsoer conmpound of formula (1), which has BCT/SE2007/000440
suitable water solubility. WO 2007/129961
PCT/ SE2007/ 000440 11 In this enbodi nent, the
contai ner nust be radiation tesistant, i.e. not
significantly change properties during or after
radi ation, neither chemcally nor physically. One
Inglyig ﬁmbedlairenh thegigntagisr exusbbp wHiBEPN Fesistaph éepial sigatficantly change
prl)lg%ﬁ%:duglﬁg 0? %éfé%}g%dl ?(;n hjflgﬁh} gﬂentugal (fno\f #' f ogfﬁ example of a
suitatde sdramhergfonts prd?ﬂdi 1ﬁ'tfenttmn |I£ butstoahimitgl &5 2 vh@l pazia lolf yadﬁatlon
cont ai ns ium o ents the glass from
e GG BB AT FSa g RIReCon HS gL PaSYYDCaly
coRi¥RkriRA R Rde! WhRA regﬂeﬁt% $hd %mgsqa{nh )(:h&ﬂg"lﬁ’gspx*ébél\%s #lkdr@diation.
radi ation. Alternativel he cont ai ner
In goutpast, @drrhgl Gerasdgrigtglass tsrpecsalls’ttum brsainadtes f:gdly latipn; Alternatively,
the cor%ael}u?rymae Q‘%ﬁ%a?g% ?ro&trg%]tlgnuﬂeglgtlg*ﬁ PO t @l%l g&lyethylene or any
otlﬁdt@uﬁdfbﬂmh@ferlbla‘g combimatibiethersof. conpar t msnt s are
separated by a weak seal and conprises the drug and
sol vent in separate, pre-filled conpartnents for ex
OfEFARD R &hﬁﬂ%’%@&aﬁfbe@ba@o@%rb ar the rco%ﬁﬁﬁteﬁﬁ @le separated by a
adm ni stration. The weak seal breaks by applying
wqakssal ané comprgses theagdriag artbsoleamt tm@p@;rgmmetfﬁmdtcompartments for ex

ter{gz%og]rte %re&lap t hf B3 S(ﬁ{lt\{ S Qreil{%ﬁgl gg?hncfs?r(: ln? U ;(régal%reaks by

venP osed sys
applyitsy presis&repé govig haricﬁ dxﬁthstcemphﬂtmad cohtathingothe ZblMent, allowing
radiation in its flnal ntain The material_used in

oMU BHEEE Pieshe 4 and s R PG e Slostaytem. Thus, g product s

stedfligEd itk atidiNg %%Qﬁ% itPFRARbhiafRr duUri ng or after
radi ation, nefther chemcally nor physically. Exanples

of crltlcal paraneters for the function of the

t wo- chanber. bag are e. g.., wa rri
TSR vee m o gt gD il PR bRty changes
prépeRtieSRIAFAEH 61 afbsd adidtionaheitiep Slfnttal 5. nobpRwidilly. Examples of critical

consi derati ons should be taken to the prop ertles of
parametere for thesfinction of thewg-chambepBagare g WalsF barpiepproperties seal

€
sufitn SREMIRG, hdtclshoh TR S hrodcang WiGa RpBBREA e Splal
congdérationsshodé be takhra§> tbe pmpdmm nf theateall s¢aha. g.isealistremggh, barrier
r adi atlﬁn has Eo SI ﬁgghllnfl enc ton tEe qeal ¢
pr(g{epéeﬁ &P Og?nl?g,l Cé)é(a)g }?ﬁ 8 lg:fwe s€al are no
mgﬂiﬂidﬁﬁﬂﬁ@ﬁf&cﬁaﬁoybt@semﬁﬁdnm The container material can

additionally (especially over the powder conpartnent)
be covered by a high barrier material, such as

It s WEE D HEh S Rirhted At ﬂ)Ylpéliﬁjg {adBfibn BXPRUERAL A fdtRience on the seal
strength of the weak seal on bags made of a polypropylene based film.

The container material can additionally (especially over the powder compartment) be
covered by a high barrier material, such as aluminum foil, to avoid light exposure to the
active ingredient and/or exposure to e.g. moisture, oxygen and/or carbon dioxide. It has

‘also been demonstrated that it is possible to weld an aluminum foil/laminate onto the
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30 active ingredient and/ or exposure to e.g. noisture,
oxygen and/ or carbon dioxide. It has al so been
waeletwonswsat ed that it is possible to weld an aPCISERINT/000440
foi U am nate onto the WD 2007/129961 PCT/ SE2007/ 000440
12 pol ypropyl ene based filmin a peel able as well as
permanent way w thout signifizantly influence on the
properties of the weak seal. The container can further
be pl aced in another pack that is nmade of e.qg. o
podypueRyhene basedaliyn ins meﬁ:é?rle auvelhpy RerrmARRIN waly wngmlt significantly
after it has been placed
mffiﬁéﬁfa?gﬂ?ﬂ[ n%ﬁyelﬁgscﬁﬁ%;#ﬁg&gl of the container with the
proton punp inhibitor conpound should be done under
controll ed dit such, as er.contralled room
Thesoplapmer éalhﬁ'ﬂtﬂafr @W&u“i‘ pRAtRer pg 3‘?615 TAYCOh & 8- aluminum or any
ot R&idbl inhdériaf. ThE @oﬁﬁlﬁmﬁameﬂlmu REEOH heWERR %@ed & final
present invention also relates to a process for
papk.eparati on of any of the parenteral fornulatlons and
solid formul ati ons wherein the acid susceptible proton
punp inhibitor is optionally mxed with
Fijting offdeaishiaiil hythabe protoaaljuenpeixbibitbecdnigundlestd b date under
the 15 formul ati on as such inits final container

copoleskfoag aTRIHh 0SS AP ILE RORUATPIREE and Snedtiagsedue to

th& &RsiiSith bf Hepr8R phuyp E’rﬁhﬂ)lt& %gm?f)uﬂdy ophi l'i zed. Under
certain circunstance a |yophilized fornulation can be

used For instance a final container, which is

th% lPret:seBli lIel\e’éS:ln(t)V(\)A\I}tg.n rgla eX ({) gi;rloFesgq d'stﬁéggﬁxllr% aCI ﬁa:;nltygc{f tﬁe?%rglteral

foﬂﬁﬂatli(ﬁ@tathld :sdilgi l;joi‘mllliitlgtd;\/\?liﬁrag l@lm.bﬁ:ld SustepBbR proton pump inhibitor is
non- | yophi |ze sol i ornmul atjon to obtajn syperior
optprallygaixed ith nbpymaggpfiqally ﬁweta%l?rﬁzfﬁ@éean B} wher e %rstilg uch

fo?ﬁxlatpﬁlt Jseshcﬂ boW iR kﬂn'al wﬁtaqﬁertlmcia@édl Wi fahmﬁg?%gﬁﬂom%

inits final container before the
fomudatidnis ;_cam b@ pithey nom&yephﬂged adlyephibred. Hodcrromtmlg cirgumstence a

di t .of th
iy et TPt B KBS R in i G pEnG Whigh is prerfled with
a [bphalizedGBlLid fdiRfuldtioh @h@a kiiitadbke sdbvent, 6y dtdrilzed. by
radi ati on. The sterilized fornulation is suitable for

an ex tenpore preparation of a solution for

Tmelﬁ&&@ﬁ@' dCRRE AL hg\;‘rm abB6usI0 lugedaf I-{yésbgﬁ%g.rﬂysdmy

opti ona e prepdr ed |rst di sso
forpovatem tofobamn superior sersgegabiblyengtohore epbased pripbities such as

n |.. phar maceut,j cal Ly .3 .
befiE TRy AR LBy st b AR EhTT RHleaTh i 67 cqnigineppefore the
stealmdatidi'ﬁd’y idhivingGadibgor. Qlcbdtdaigito Bné BmBodiment of the present invention
the solid formulation is non-lyophilized and it is filled in its final container before it is
sterilized by radiation. The sterilized formulation is suitable for an ex tempore preparation

of a solution for parenteral administration.

The solid formulation may optionally be prepared by first dissolving a dry powder of an
acid susceptible proton pump inhibitor compound and an optional pharmaceutically
acceptable excipient in water or an ethanol solution and then drying the formulation in a

suitable spray-dryer (See example 4). Alternatively, the different components may be
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suitabl e spray-dryer (See exanple 4). Alternatively,
the different conponents may be WO 2007/ 129961
weOn/BERE07/ 000440 13 dissolved in water or aPCESERANTG000440
solution separately and then spray-dried. Finally, the
conmponents of the solid fornulation are m xed
together. I n Exanple 4 bel owm3spray drying of an
esoneprazol e sodi um fornul ati on has been s conducted
in a conventional |ab-scale spray-dryer froma water
dissglvgd imyatgr ox aﬁeetha@phmlmquaratﬁ%anéﬁ yspayydiigg. Fally, the
[ ir tenperature.
co %%98ﬁ§$ﬂ?%%&, gﬁégmgggg%k§%§%?2 to heat, a high
t enper ature of the inlet air could be used. A possi bl e
n woul d, be that the sub tance/ or nul.at

| a atl
Inj%g el SREEY 45y @80 EF‘%FS"E‘?H&&P Sgdigm {?HE“'PBOQ h‘éﬂ’een

coflé’tfcite(f i %tcoi'i\@énﬁﬁnﬂl" 148-sQYARPRS erf ﬁ&ﬁ‘at&h@er solution of the formulation.
substance/formul ation during this dry 10 step and

Thesptaydloying tshrendudiest with e/ratbmhsglatmlaﬁ Air amzlpqrmree Kpos ufrthe
su{)stanoce IlS sa%mgné {E) l}eta% %I %hstterrnggra % ﬁf t)ég gr}fet ahrogouhd B%C {28, dA ngsmble
exﬁlaﬁaﬁin“ﬁdll@ berhantie tsﬁb@zﬁﬁe@@ﬁﬁﬁﬂmntv&hh@i@hhﬁarﬂhﬂhtsl ifileEtemperature
ret tlon filter before the sol ution sp ried
duggtheifpgt ghat wgtes i @E eYappratq Fogdh %Waﬁﬁ%ﬁééaagfaflan g%fi&jthls drying
st %H'c%l%vdnrlhé BfostaQtFIrRhiaf0n add' e %%cﬁ.ﬁr&frﬂé ﬂﬁh@ A& air stream
y provide additional advantages to the solid
is gy sdrht i on, such as enhanced powder properties, e.g.
controll ed particles size and density and enhanced
di ssolution properties of the powder. The spray
Adtbpdinotorony afiRcsitheprepsratisiepilocea) thy dissblwdaocinqﬁmants @ﬂellﬁssed
formul at.i on essentlalléFZO free fromparticles

threystyp pargiglereteriian filtprdpekore e spvtipr Isspepzitid; Ghe félrtertqsétep may
be%ﬁ%rf?&e@ﬁ’sﬂtg avbidHaidiQlin m%ﬁlgﬁoﬁ A€ Spra- Ia?ym%%tep may provide

spray-dried nmaterial is suitable for an ex
adfiltlep@lradt/armageeto the solidiformnlafion, spelr asrenbared powder prOpertles e.g.
i str t|on Accor di n to a enbaodi nen
copfdledhratisie PR vnABFGIT e ehGneRO iRl R 2o lRpr ¥ powder.
formulation is spray-dried before it is f|IIed inits

final container and sterilijzed by radiation.
Thespray 9nang may be peremedaseptically E"rﬁfoﬁfl%é aold f%%hf%?ﬁsentlally

fre@r ?)n??zﬁ%&lg§ Qms%ﬂ?&%rtﬂﬁﬁ fiker Poth Iiheatﬁe Jr%nctﬁf?ﬁ%ton pump

ags an conpartment syringes. These
mlublmra:lomeomdrﬁlymad e sipeay-cyhnani\/tndauial\m mable;falrem &l tempore
filter, .i.e. .that t S arent er al
PrEpAFAAR of SEIMHR 1ok PReRIcE affirpiap R AS0T RS fsdngihgr embodiment
of @b Préveit iav@dioh ehd hm-ROphilized solid formulation is spray-dried before it is

filled in its final container and sterilized by radiation.

Suitable final containers for the present invention are multi-compartment systems, such as
two-chamber infusion bags and two-compartment syringes. These containers may also be
provided with a particle filter, i.e. that the solution for parenteral administration is filtered

in the device before administered to the body.

For example, if the container is a two-chamber container such as an infusion bag, one of

the chambers is filled with the solid formulation and the other chamber is filled with a
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30 For exanple, if the container is a two-chanber
contai ner such as an infusion bag, one of the
webambzmst is filled with the solid fornul ati onPERSE20NE000440
ot her chanber is filled with a WD 2007/ 129961
PCT/ SE2007/ 000440 14 suitable solvent and a weak sea
separates the two chanbers. The solvent may optionally
conpri se pharmaceutically acceptable inactive
exci pi ents, such as excipients that control the pH of
suitalle splygnt agd 2 ek feal sepprrtes/ihe Feo ehamberndhe selvent mayeptionally
A . a r‘ o«
oo P pi el oA bt Bl Moln F 30LPANipidrls dRRnteo
the pHudfitlnfiledgolusoran "easy to use" ex tenpore
preparation product for parenteral adm nistration.
Alternatively, the stable solid fornmulation is first
TIRY WRGIE 86htAReY, t.OeRe Sdr&ftblal ZRSuRYoh A%Z@d] @ntaihlk, is then sterilized
radi ati on before aseptic filling of the fornulation
byl ieniging rediatien. dae stegpzddanbisiop bag gearh epasyiitq wse” gx &rmpore e

[ -filled i
e U S S

provides a sterilized parenteral formulation inits

final .container faor ex te re preparation of .a ... . . .
Algpaitiebh ﬂfeojtabgfa%oélﬂtf@m)iat&aﬁ@ %r%PFem%aﬁn e Stirilizadsby ionization
radialigbd fHRPREtSRLAPHE RE ASRMIRD Hit8 RTohRidel ptionally together with

manuf act uring. The manufactured parenteral Pornulatlon

a sterile selventnwhich selventhes bedntme-filled yite p s¢riapatel capaparnent.
conposition in one conpartnent and optionally with a
reconstition solvent in a second conpartnment can be

Thaispthe @rasentipe@ftibrepipeidas b seerilisgieparonierpl ferrylatlaindts Fjnabr
at .elevated 20 tenperatuges (e.g. 40C 759 .for at .

copEie ?qrzxm% PTGPETRHOR 053 gﬁhgtrqnc%h Pararétawﬁgnn&ﬁfas?n without

ustdpAly&ilishGoh PRCEILSRps(SaR EXAMRGinp. Table 2). The
stefilized solid formulation may al so be stored under
the same conditions w thout significant degradation.

The present invention al.so.relates to.the.use of.an .
TheBuRISEEP n @l oM BBR it s B S Bkt il Bk iy Y o
cofipokitian irfortd @hipattiralt sndropibedlBl wittos ragbadtition sbiRenttis a second

final container or a sterilized saolid fornmulation,

comnmeﬂ@an;ﬂ%ét%wﬁa@@ (ePREARtuE(SPY EXaraptf duhdple dhet elevated
telrélpgra & (g.‘g. 40@?/}5%1;1%5? aPRE&ND ShéHthd 131{9'&1# %?h?%ﬁrlltge%ﬁagaélon of

erilized soli ation are use
thgagiveiingradient (SecEaimpie 1) Tabie2indlhs stentizedisahig fommlityon may also

cont cﬂég astric .acid secretion at the final step
begforpshundsi 1 S8 FaRGH gL e s e rdie basal

and stinul ated gastric
The present invention also relates to the use of any of product according to the present
invention, such as a sterilized parenteral formulation in its final container or a sterilized
solid formulation, in medicine. The pharmaceutical active compounds used in the claimed
sterilized parenteral formulations or sterilized solid formulation are useful for inhibiting
gastric acid secretion in 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.
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30 acid secretion irrespective of stinmulus. WO
2007/ 129961 PCT/ SE2007/ 000440 15 The pharmaceuti ca
wa@ewrazocpnpounds used in the present inventi OPCHSEE2007/000440
effective as gastric acid secretion inhibitors, and
are thus useful as antiulcer agents. In a nore genera
sense, they can be used forlfrevention and treat nent
of gastric-acid related conditions in mammals and
especially in man, including e.g. reflux esophagitis,
r
T b e AN E b Sons A P RO ROy s astric

aclll fefetiof ABibiRE) bed bicnils WeRbidatialcehgieatsghsd fofe @ab@l sense,
inhibitory effect is desirable e.g. in patients on

theyganthetus @pyrevalqmaftnﬁiém%nw pheasgie- @ﬂ%mlat@@(wépmnam

t t h |
miyiogS e ke ETERTRTh £ BTt FRRERAES HREYs Byects
gadthie A aﬁ@&g)del'laﬂ' uR@t. iIrRthérnidie, ithyanSy) NEuse@Sr treatment of other
situations, in patients wth aclte upper

gastashtestimat disoridemlwlbee gﬂ,sarmchcngmhqbltepy edfedt alssiopbér @ag.iiv phtyents on
revent as irati tric acid, to prevent and

Né‘ﬁéﬁ?‘eraﬁ’ﬂéé’é ‘Eﬂt%%fftgg‘{ g lg?{g[)ﬁg?ﬂﬁ‘ﬁa mn %’&nfsg’f‘% symptomatic

gabtp(p Es%ﬁ?go%gf refilix glsgfsg alﬂﬁq{l hﬁ nts WiRE &9%%&@ dfhegrf mﬁ)heﬁso be used

I nven uset e tre tment of psorivasis

in stiend ih 11&8n91wﬂ: dakesituagadsiizipatiofits whithl accieppéragastrointestinal
i nfections and rel ated di seases. The conpounds of the
blqeﬁm@npneo@pdrmyw@ﬁ%V% to B@é@ptfaémratﬂpe af gastric #d, to prevent and treat

strFss utl% rd lotn%l astgndI ! Id&]gr LmrProv mm £ Stl?]el ngulltlh rntgg com mtnﬁs of the

practice i ven

m\téﬂﬁbﬁﬁﬁy%b GsEasia the fréatiEl e s&msits he we[l%E m e fmréﬂtment of
severity of the disease to be treated. The dose, and

Hedigeleacter enfossiony andvepjated discasesal he espruaidnof the mmen@tgmay also be
res onse of the individu atlent
usap o e o Rl SR R S ina® el freBidify

havi ng Zolllnger-Elllson syndrone, or Peptic 20 U cer
Bl eed such as a need for higher doses than the average

In getpranice oOthielinlreatiom nhie magnitide sf thaithdrapeutie doki witlakkpend on the
enerally will benefit from doses that are sonmewhat

SeheHy ohthe dispasedgde trepigd, Therflogs pad desedrequeny may also

BSR40 A58 S8 UL ANy s
requR@biRafs rﬂl@v&rnee@esia@e;)atﬁufshlahing IZRMlinge € ElIBVE Eyrliesas, o2 Peptic

W thin the scope of the present invention. Daily doses
UlpgayBleeskspclyag we@qd fgr hlgberrﬁgwswhasn@e Aicragupatignt ehdédrsrgnd patients

w@-@’lvei glsga%tﬁs ger}lg%i fb%%éfqgﬁ) at ! orsgx:ngxfsvhegtqower than the
avEi@e. TREE W b&ad ccﬁﬁﬁtidﬁ@ 1tcxﬁzlm%&iyéessary to use doses outside the ranges
stated below, for example long-term treatments may request lower dosage. Such higher and
lower doses are within the scope of the present invention. Daily doses may vary between 5
mg to 300 mg. Suitable doses for injection and infusion comprise for instance 5, 10, 15, 20,

30, 40, 60, 80 and 100 mg of the pharmaceutical active compound.

Combination preparations and combination therapies comprising the pharmaceutical active
proton pump inhibitor compounds and other active ingredients may also be used. Examples

of such other active ingredients include, but are not limited to anti-bacterial compounds,
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Conbi nation preparations and conbi nati on therapies
conprising the pharnmaceutical active proton punp

w0 nivrh299er conpounds and ot her active ingredi ePCESERAY7/000440
al so be used. Exanples 30 of such other active
i ngredients include, but are not Iimted to
anti-bacterial conpounds, WO[007/ 129961
PCT/ SE2007/ 000440 16 non-steroidal anti-inflammatory

agents (NSAI D) such as acet% sallcyllc aci d,

nogrs¢¢refdahaadi-inflamatone ag tagetybsfqathgﬁlpcdamd diclofenac,
[
nagg)?(% ?rg% Ié?gd—@ Q%e%?s 89&/1' ggﬁt%% (@1 951 Egollj(c it aé%r%s motility

stinfuddtmgcieug, and & Hj ibiveked-ouchtdd éoﬁnstmd&nmﬁtldlhe.d oubt ,
"treatnment” includes the therapeutic treatnent, as
FoMthd av@RlahBEof ®ubl, ORPEXhENt $ncliffes ﬂlectﬂ&%etu't@ @reatﬂb%t as well as the
present Invention also relates to the use of
prophytaxisabf @pomistich. scl osed above in the nanufacture of
a nmedi canent to be used in the treatnent of
gastroi ntestinal dlseas s. 10_Th sent |nvent| n .
Thg|rgeseplemygrbion pl5o 4elAigs Hode e ofﬁhefpeﬂwfaﬂan andis¢l P%‘-‘Qﬁ%ﬂ‘ge in the
mERFdaa BF £ flctift@hentdb BE ASESin W SiReRRY NIRIMEsthB-diseases.
stabl e solid formulations according to the invention
is admnistered to a subject in the need t her eof .
the in n .
Th& é)g%?:ntblgaenilon A8 ril:'late oK rélw{eh)c()g rg‘p |RLgvel % %n(f) e tlgg iggsﬁxgmntestmal
digasgrltdig alﬁ}O(oﬂe Achastahls seljt fobhelafiérataocorpin@po the invention is
i nhi bitors, aneprazole pant opr azol e, | ansoprazol e
adgipfsteted ie g sabiettan themeed HETeRit hout a phar maceutical | y
accept abl e exci pient, such as the inactive ingredient
| act ose, which fornul ati ons have been sterilized by
_lgamﬁﬁ or electronic bean1rad|at|on Also i ncl uded are

ed sol i,d
1n SR e dRe SERAR G pEASH TR IR B s nbiSs of.
fordni] Bti s Gomptising eur acﬂhﬁfd’épﬁlﬁw btcﬁéﬂ anIﬁﬁﬁlﬂﬁtoaé;) bﬁ‘leprazole
exci pient such as the inactive |ngred|ent sodi

pagepEZPlgelansopeazelsrand (cspmeniazolet gh asdyithen aghermageutically
ac!:%m c!:)l Qltfs(?l[:ﬁ'yé E'n@i@g(fgg%réﬁmc 0§$ it fofhiaRBAk have been

non- gama ster ize neprazo e 'sodli um subst ance
stefidiizgd bx)gnmm)l or elg¢teoniebesnt mdsiiow Alsgowlidsd atsi dxpmpleson e-beam
r, el ectroni c beam st

rody ¥ SpREE? MG BT A EIT PO SR ol £ SroRRPrBle Vit and

wiehoa P bhzfrhﬁ&etﬁcﬁgl dcaBlteble @kﬁlﬁeﬁmclﬁ) aeakmictiehingfedient sodium
esoneprazol e so - Stabl e gamma

chlgride; hezfeamﬁlefrlm“é&r? BOTEPHE ystbﬁémekzltﬂeé f%mlqmp (non gamma

sterilized) and the non-gamma sterilized esomeprazole sodium substance (dry powder).
The results show a good stability of the claimed gamma or electronic beam sterilized solid

formulations of the invention.
Example 5 exemplifies a suitable route for preparation of esomeprazole sodium.

Example 1. - Stable gamma sterilized formulations of esomeprazole sodium
Three different gamma sterilized formulations of esomeprazole sodium (A-C) were
analyzed after different storage times at room temperature. Formulations A-B comprised

esomeprazole sodium (dry powder) filled in glass vials. Formulation C comprised a
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30 Three different gamma sterilized formul ations of
esoneprazol e sodium (A-C) were analyzed after

walpdo7aeent storage tinmes at roomtenperature. PCT/SE2007/000440

Formul ati ons A-B conpri sed esoneprazole sodium (dry
powder) filled in glass vials. Fornmulation C conprised
a WD 2007/ 129961 PCT/ SE2007/ 000440 17 mi xture of
esoneprazol e sodi um and | actose 15:85 % w w (dry
powder). The sterilizin dose used was 2

. ! 5 kOy. .
mpgHe gherorcRIagpicIspdism @ggﬁwdéeﬁ%@ﬂm (@ry eividgn)- The sterilizing
( oottt a8 b SR 108 !
O e A R L e ol SR BREEce )
wisi used as fefcfaive eTHe dyppaanand ¢hegprovder gamideteinmped aftdr diffayént
different esoneprazole fornulations, stored at 25C A
StgEage WS my| at i on Esomepr azol e Esonepr azol e
Esonmeprazol e Esonmeprazol e sodi um sodi um sodi um
sodi um Lactose (15:85 %W w) Package Tube with screw
Tapical | Annserapre #ndsereaie Darmsities pHfiffereahpsomgpeagelet ype Vv
cap,..bags i nsj glass type |1 (radiation glass
fow@%tlcinf, %\%rleg At ?59°ca ,

ed"resi stant) alum num bag Gamma radi at ed

YES Yes YEsaANO (sterigizing dose of 25 KGy) DSt or age

Fofnhuildor O NORdohSprApipearBotpra¥ey Y Skdnghhiole Ver gsomkprghit | y
Slightly yedodioww Wi t e sbdunal nost  sgddinl: ow yel | ediumhi t e

Organic inmpurities, <0.1 <0.1 0. 2a®e]1 total (area?
g P (15:85 % wiw) ( A

Package Tube with screw  Vial, Tube with screw  Double LDPE-
cap, glass type I' cap, bags inside a
glass type I' (radiation glass type I' welded

resistant) aluminum bag

Gamma radiated Yes Yes Yes No

(sterilizing dose of

25 kGy)

Storage time - 0 months

Appearance Very slightly Very slightly Slightly yellow White to almost
yellow yellow white
Organic impurities, <0.1 <0.1 0.2 <0.1

total (area%)

Storage time - 12 months

Appearance Slightly yellow  Slightly yellow  Yellow White to almost
white
Organic impurities, <0.1 <0.1 <0.1 <0.1

total (area%)

"'Glass type I is neutral glass with a high hydrolytic resistance due to the chemical formulation of the
glass itself, as defined in the European Pharmacopoeia (Ph Eur 2005)

As shown in Table 1, the gamma-sterilized formulations A-C remain stable after radiation
and the amount of organic impurities are in the same range as the non-radiated
esomeprazole sodium (D). Some small color changes of the formulations after radiation

could be observed.



15

Storage tinme - 12 nonths Appearance Slightly yell ow
Slightly yellow Yell ow White to alnbst white Organic
wo p@aneses, <0.1 <0.1 <0.1 <0.1 total (area%PC/SEX07/000440
type I is neutral glass with a high hydrolytic
resi stance due to the chem cal formnulation of the
glass itself, as defined in t$he European Pharnmacopoei a
(Ph Eur 2005) As shown in Table 1, the
gamma-sterilized fornulations A-C renmain stable after
Thedaipattanss of pgng gymmA sadigtmrresigiantang aronerly spaled eansajnegp éor the
L n.t . t . i .
ael B RS TIRYTE R Ol p AR AR s
I i§ oidinatddp tHeQiisss adrhebromadifiat tadimtion oRddlatloa rediget\pdds rdMins
2007/ 129961 PCT/ SE2007( 000440 18 The inportanc f
unglopRg- Eaﬁ%w@apw%eﬂﬁﬂf @éb%?%faﬁmn BrbE B syhe Eacame black
an @H&ﬁéd‘&ﬁi%h hRlouk YT or SRRGHIREH S WhEAY Sl M he Glecidrated climate
shown in Table 2. Wien non-radi ation resistant gl ass
4009 6%RH.i Bhis efthicatesdlfs e ligklydson unprepérr(ovirtight)tsealing of the tube
adiation.. Radjation resista gl ass remai ns
ref e PR ETeot AEP ARt P B e at ed i 1t he
non-radi ati on resistant glass tube becanme bl ack 5 and

showed a hi gh anpunt of organic inpurities when stored
When gayema sadidtion aesiiant iglagm tvath aypropersogiing, hised, dig fogmulation

results nost Jdikel oM, ' )..seal i
rel i weBlp TR o4t R mort T aFEBRREL Ry AR LoB IR be
unbRieetedalue kd the lkhowi\iehiligasmmid saskeptibleprates psmp Mihilgitars Sgainst

Wth a proper sealing, is used, the fornulation 10
hepteandimpistiteapl e even after 12 nonths in 40C 75%H

whi ch nust be considered to be unexpected due to the

kpown |iability of acid suscepfible proton pu
Tap bif%wgraag%%ﬂﬁrga%aepuam? ﬁ{ff%ﬂfi@f% eser'as?rgzgg
foﬁﬂﬁ%n%%ﬁﬁﬁiﬂq?g AGRRL G o dTPVialst LeRdGE 4@cr/§§ii@ged

esoneprazo or nul at i"on packed in two r ent
gl ass vials, staored at 40C/ 75%H A B Fornul ati on

Folmu[lGPT azote >%93\?&é§?i%¥e&§wm Az 0T g R A T odnar kage  Tube
Wwth screw cap, | ,

Package Tube with screw cap, Vial,
glass type I' glass type I'
(radiation resistant)
Gamma radiated Yes Yes
(sterilizing dose of 25
kGy)
Appearapcg of package Brown Uncolored
after radiation

Storage time — 0 months

Appearance Very slightly yellow Very slightly yellow
Organic impurities, <0.1 <0.1

total (area %)

Storage time - 12 months

Appearance Black Yellow

Organic impurities, 33 0.2
total (area %)

jType I glass is neutral glass with a high hydrolytic resistance due to the chemical formulation
of the glass itself, as defined in the European Pharmacopoeia (Ph Eur 2005)
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gl ass type |I' gl

ass type |’

(radi ation resistant)

Gamma radi ated Yes Yes (sterilizing dose of 25 kGy)

wo\ppearance of package Brown Uncol ored
0 nont hs Appearance Very slightly
yellow Very slightly yellow Organic inpurities,
(area % Storage t9ne -
Appear ance Bl ack Yellow Oganic inpurities,
(area %9 Type | glass is neutral

Storage tinme -
<0.1 tota

t ot al

af t er PETIBEXDTOD0440
<0.1

12 nont hs

3.30.2
glass with a

Exaimgle hydd gaymacsterdied anbidzed ferigatioreo/ckenergarole sodium

Phobfdlizee i3Sl Gt ABin e

apPRET4SE 200 THeQ6@UatBournt 8f Eganip epities aftegariatios s tompaed with a

A Efé&ﬁ%&@& %o ulagign

opean ar mac

Yo hiliéed f or

I
nopseaRRa Rdiatrdia

radi ati on (25 kGQy).
anount of organic inpurities after

sl

The

of esoneprazol e sodium A
(E) was sterilized with gama
appear ance and the total

radi ati on was

Tablsrip ardmpeaianee and oiganigimpyaitiesiof atvephifisedrul ation (F). 5

esogepstacte OB BER G PROAP AP S By B o

€S0

ganma ra

Formulation

Package

Gamma radiated
(sterilizing dose of
25 kGy)
Appearance

Organic impurities,
total (area %)

diation ith 25 kGy

A e

A
- =
A

Vial,
glass type T'

Yes

Slightly green
0.4

E F For mul

ati on Esome Na
ESome Na gl EDTAY al ,
Vial,
glass type I'
No
White to off-white
0.2

! Type 1 glass is neutral glass with a high hydrolytic resistance due to the chemical formulation
of the glass itself, as defined in the European Pharmacopoeia (Ph Eur 2005)

As shown in Table 3 some small color changes and minor degradation could be observed.

Example 3. - Gamma sterilized formulations of three acid susceptible proton pump

inhibitors

In addition to esomeprazole sodium exemplified in Example 1, three other acid susceptible

proton pump inhibitors, omeprazole sodium, pantoprazole sodium and lansoprazole, were

gamma sterilized with a sterilizing dose of 25 kGy. The appearance of the powder was

determined before and after gamma sterilization.

Table 4 Appearance of three acid susceptible proton pump inhibitors

before and after gamma sterilization

Proton pump inhibitor (powder)

Appearance

Before sterilization

After sterilization (25 kGy)

Omeprazole sodium
Pantoprazole sodium

Lansoprazole

White to off-white
White to off-white

Very slightly yellow
Very slightly yellow

Very slightly yellowish-brown Very slightly yellowish-brown
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glass type |I' glass type I' Gamma radi ated Yes No

(sterilizing dose of 25 kGy) Appearance Slightly green
wobiora29961 of f-white Organic inpurities, 0.4 OPQI/SEX0a1/000440

(area %9 Type | glass is neutral glass with a high

hydrol ytic resistance due to the chem cal fornulation

of the glass itself, as defiped in the European

Phar macopoei a (Ph Eur 2005) As shown in Table 3 sone

smal | col or changes and m nor degradation could be

observed. 10 Exanple 3. - Ganma sterilized

r i10 - [
e o M e A e
radixorplor twedf theseEwangdhtionk, i.4. lbrmepraadleasodiami ahd pastopraizolblsedium,
roton pu I nhi bitors, .omeprazol e sodi um

l“%%ﬂf@ﬁ?gﬁ%@%“@%@ﬁﬁﬁ@ﬁﬁglwgﬁ BBPlz0l e, were 15 gamma

sterilized with a sterilizing dose of 25 kGy. The

appear ance of the powder was determ ned before and
Exatnpler 4. gaitatde eleerronic beam vadiaradoirmulptipppeizsemenasile sddiee
Th%?elt (ﬂffgr%lsl{: %%hl?l{ignﬁp({f%gfmne rgz)r&gfe éol?imnti) (k'(t}-qf %ere%?efrffirzgd %ﬂ electronic

after 'gamma sterilizat1 on Appear ance roton punp
behmthdibticd copespuding tBafdoseofibent 13 k@Y. iIFormihtier G comprised

sterilizatjon (25 kGy) prazaql e sodium Wite. t i
eseFRraRal SduR grug %ugﬁew (99!&? Hoa\wzegpgﬁwbﬂafz Bl @mpsigedparey-dried

b0 o Lo A Yo i a0

. J \ . y
Yoy bF mixtiesrpllss @mepryxlediyn 2eb8tivPCTiiISHAOGIrY po@dad Theepray-
in anple 1.and S smal.l (ve m _nor (o]
o BB R e Ml B PRy he P el ety powcer

(eithee $ithfod iithbad dxeipsent) in Bvater g tieadirging e form@liion in a lab-scale
pant oprazol e sodium but no_col or change was observed
sp;a@'rdryqﬁ@@g cqcyrent flow and a two-fluid nozzle. The'inlet temperature was about

170°C and the outlet temperature about 80 - 90°C.

All formulations were packed in small polypropylene plastic bags, which were placed
inside aluminum bags. The appearance of the powder and the total amount of organic

impurities was determined before and after radiation.

Table 5 Appearance and organic impurities of different esomeprazole

formulations before and after radiation

G H I
Formulation Esomeprazole sodium Esomeprazole sodium, Esomeprazole
spray-dried powder sodium:sodium chloride

(50:50 % w/w),
spray-dried powder
Before radiation

Appearance White to off-white Off-white Off-white

. Organic impurities, <0.1 <0.1 <0.1

total (area %)

After electronic beam radiation (25 kGy)

Appearance Off-white, slightly Off-white, slightly Off-white, slightly
colored colored colored
Organic impurities, <0.1 0.1 0.1

total (area %)
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5 Exanple 4. - Stable electronic beam radi at ed
formul ati ons of esoneprazol e sodi um Three different

wo eoomkesi ons of esonmeprazol e sodium (G 1) werBCT/SE2007/000440
sterilized with electronic beamradiation
corresponding to a dose of about 25 kGy. Formulation G
conprised esoneprazole sodiam drug substance (dry
powder), formulation H conprised spray-dried 10
esoneprazol e sodi um (dry powder) and fornulation |
conprised a spray-dried 50:50 %W w m xture of

Th%ﬁrggﬁ?tg i %lg 5 Eped\}e?gkiﬁ'ﬁﬁr oo\gflaH Wal %b&flkg%ftgldéﬁ%rgg }@Sﬁ%ation

€ Spray- dried rmulat1 ons were obtained by firs

hefiéeStsanh Wipagof dadiadory casanmpd. arohexsapieunrd paneanall (ot dhange
with or wifhout excipient) in water and then drying

copdberadpsiithtion in a | ab-scale spray-dryer using
co-current flow and a two-fluid nozzle. The inlet
tenperature was about 15 170C and the outl et

ExowyriveY. atPuermrefivown/ e8@nepr@dé soflidm f or mul ati ons wer e

RS o R RS EBA DAS 8

hefdWiRiorpuisted be rdferedde. anount of organic inpurities was
determ ned before and after radiatjon. 20 Table 5
It may,alse bp peepansd by ugiag iceomeRstAclq PSS 25 tarting paterial.

Esgﬁlg}sﬁﬁmggeda@smﬁ %a%e%%?é% R BRI 5854 1A AlHyON

rmmul ati on Esomneprazol e sodi um Esoneprazol
ineoptirateyl bEsefeepecazol e spray-dri ed powder sodi um sodi um
chloride (50:50 %ww), spray-dried powder Before
PreptuBbn SfesHRBRas ARSI oD ds0mBbazoib pbissdim- whi t e

Adekif a0iiah@ wafer Sa0AdEd 1o isBSHensifn &f sBmbpralold E()bﬁ%ﬁﬁm in
(area %9 After electronic beamradiation (25 kGy)

tolpgnee whareby esmeprdrpleadisselviegm theyorggnic pligise. he oirgagin phase is washed
wig grin‘@?ﬁ&o%epﬂﬂoﬁa@oh%m ﬁ%lr&riﬁ&te%q;yogdﬁﬂioﬁ%f ?r{e‘ﬁganol followed by
aqueous sodium hydroxide. The crude product is isolated and washed with toluene.
Finally, the crude product of esomeprazole sodium is recrystallized in water/acetone using

acetonitril as anti-solvent. The pure product is isolated, washed with acetonitril and dried.
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Organic inpurities, <0.1 0.1 0.1 total (area %9 WO
2007/ 129961 PCT/ SE2007/ 000440 21 The results in Table

wG2@raz29ery simlar to what was obtai ned afterPQHSEI07/000440

sterilization hence both types of radiation can be

used. As in exanple 1-3 some small color change could

be observed. s Exanple 5. - Preparation of

esoneprazol e sodi um Esoneprazol e sodi um nay be

ﬁrepared by using the process described in WO 96/ 02535
Ch&MdBy incorporated by reference. It may also be
"prepared by using esoneprazol e potassiumas starting
material. 10 Esoneprazol e potassi um nay be prepared

1.asA dablersicodided par¥iied8fdhilalioh esrefrysing @ scd'rdjliomahladorb@omprising

ref ence, . Preparatia f es ra oI sodi um
éﬂi%ﬁﬁ?%’?é\eé’r gt §Y8¥P ‘A‘Efeat“g 8P§ 6“%&?%904124 acceniafle
exfcHné?htssxkhér!f:ﬁﬁiaﬁ%ﬂﬁﬁlﬁﬂl&m&fbe&ﬁﬁgﬂﬁea419 |t& fiRABAGINEADY Pnizing
t ol uene, whereby esomeprazol e dissolve in the organic
ragiaige. The organi ¢ phase is washed is with brine.
Esoneprazol e sodiumis precipitated by addition of
nmet hanol followed by aqueous sodi um hydroxi de. The
2.CTAl d@rmmdu atcdrding sotlaine d, windeinasidedidwutdeptible pesten pump
Finally, e ude product of esomeprazole sodiumis
mP@HP&%F@FFsﬁggein wat er / acet one using acetonitril as
anti-solvent. The pure product is isolated, washed
with acetonitril and dried. 20 WO 2007/129961
3. P@W@Em@@ivn eocoudiog teany @ieaif WBims 1 ar 1 wiireinsaidrpnizing gadiation is
fe far Q I.Sd R id formul ation
seﬁic{e(eil}r e grou mfl é;i%émgauasnge rI%Er&uc bgam (ﬁ Altbol?rrp i nhi bi t or
and optlonally pharnaceutlcally acceptable 5
ex0|p|ents wherei n said nulatl n has been
4.4 formulatign |aﬁ°qr51§gf‘? Ay of rims il e VOBTEIR BiSiCoRtaRer is @ multi-

chaBEAdon@her and one compartment comprises the stable solid formulation and a

second compartment comprises a solvent.

5. A formulation according to any one of claims 1-4, wherein said container has a

particle filter incorporated in its construction.

6. A formulation according to any one of claims 1-5, wherein said acid susceptible

proton pump inhibitor is selected from Formula I

0
|

Het— CHZ— S—Het, O

wherein

Hetl is
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2. Afornulation according to claim2, wherein said
aci d susceptible proton punp inhibitor is

wowadoen2®el ubl e. 10 3. A forrul ati on accordi ng POI/8ERP07/000440
one of clains 1 or 2, wherein said ionizing radiation
is selected fromthe group of ganma and el ectronic
beam radi ation. 4. A formul aeton according to any of
clains 1-3, wherein the container is a nulti 15
chanber contai ner and one conpartmnment conprises the
stable solid formihation and a second colpart nent
conprises a gplve . ﬁg A formul ati opaccovdi ng to any
one of claims 14, erein said cont qr hds a
particle filter { ncg poratedofn itslgbndtruction. 20
6. A fornulation acording to any Rpe~0of clainms 1-5,
wherein said acid susceptible proton punp inhibitor
is selected fromFornula | 0 11 Hetl-CH2-S-Het2 (I)
25. wherein Hetl is WO 2007/129961 PCT/ SE2007/ 000440

Hepisjo A RI R31 ~.Rs or /| NR6 Het2 is R6 LR?
N
R
6 R7
()
PeOat
N
H R,
wherein

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

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

R, Ry and R3 are the same or different and selected from hydrogen, alkyl, alkoxy
optionally substituted by fluorine, alkylthio, alkoxyalkoxy, dialkylamino, piperidino,
morpholino, halogen, phenyl and phenylalkoxy;

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

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

R¢-Ry are the same or different and selected from hydrogen, alkyl, alkoxy, halogen,
halo-alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, pyrrolyl, trifluoroalkyl, or adjacent

groups R6-R9 form ring structures;

or one of its single the enantiomer thereof,
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NRs NHRO 5 wherein N in the benzimdazole noiety

nmeans that one of the carbon atons substituted by R6-
waor92wpt i onal |y nmay be exchanged for a nitr oBERNSE200TV00440

wi t hout any substituents; RlL, R2 and R3 are the sane

or different and sel ected from hydrogen, al kyl, al koxy

optionally substituted by fl2brine, alkylthio,

al koxyal koxy, dial kyl am no, piperidino, norpholino,

hal ogen, phenyl and phenyl al koxy; 15 R4 and R5 are the

same or different and sel ected from hydrogen, alkyl

0 r ' . , ..
o o Ay I GRS A8 apd micieg et may be
bramired or staight €; e} -chauks sete@upred cf clomalkyldragesuchhkyl |
| kox al ogen, hal o-al koxy, al kyl carbonyl,

°Y§P&@%%&%&bony|, oxazol yl, pyrrolyl, trifluoroal kyl, or

adj acent groups R6-RO formring structures; or one of

its single the enantionmer thereof, WO 2007/129961
7. p@vfosmpativn eowadiog tanyang of Alaimhel Sbwherederidgompensd phformula

. 0 ‘ et f, may
R e el g

cyclic al kyl groups, such as cycloal kylalkyl. 5 7. A

forpul ati.on accarding to aone .qf cl ai - 6
5. A PSS ACOMB G5t 6 DRERI 5210 POREOWHY Qf1Be eegepal grmnula
is SelQN BEAUbHIGA] ok pRG&SREARIRfsAhdr Or in its neutral
form8. A fornulation according to claim®6, wherein

sai d conpound @€Hshe general formula | 10 is selected
froma §8@iun1 r a(ﬁgtassiun1salt of either OCH3 H3C

CH3 OCH,
D/ omeprazole

or

Z
iz Nz

OCH,

H,C._~CH,

(l)H N OCH,

— 7 esomeprazole
Y S

el
: H

9. A formulation according to any of one of claims 1-7, wherein said container is a

container resistant against gamma or electronic beam radiation.

10. A stable solid formulation comprising an acid susceptible proton pump inhibitor and
optionally pharmaceutically acceptable excipients wherein said formulation has been

sterilized by ionizing radiation.

11. A formulation according to claim 10, wherein said acid susceptible proton pump

inhibitor is water-soluble.



ONOCH3 NS -</ oneprazole N/ Hor OCH3 H3C CH3 CH
NOCH3 ~ NI esoneprazole S/ N 15 H 9. A
w0 ooomkesi on accordi ng to any of one of cl ai nsPAF/SE2007/000440
wherein said container is a container resistant
agai nst gamma or electronic beamradiation. 10. A
stable solid formulation conpsising an acid
suscepti bl e proton punp inhibitor and 20 optionally
pharmaceutically acceptabl e exci pients wherein said
fornmul ati on has been sterilized by ionizing
r adj .af i . r ' r.oy el mql S
12, e Bl nec gl T b 8 R Bl Pl 1 Wi sid
ionigingaddiatichak sdit@ed A ROEhaM2 Bt oRGEHd SERDGI¢ DO Adiatidh.
12. The fornul ati on according to any one of the
preceding clains 10 or 11, wherein said ionizing
s 130 adiedbinANatich 26686 aABRYAAAR 1089 fhéeh @ffhcid susceptible
electronic beamradiation. 5 13. The fornul ation
pretos oruiprighibitoranselestes foom @lcampeundwitl thegeaeral formalad as defined
ina%iinq6susceptible proton punp inhibitor is selected
roma conmpound with the general fornula | as defined
inclaim6. 14. The fornul ati on according to any one

of__cl ai 10-13, wherein sai d conpound of = 10 formul a
14 Ths fmﬂ'{ﬁﬁ@nfaaf%d% 9 2pngh FRdd IBng%rE’é‘pslaﬁiﬁoé“%"é}Pii of
10 foRhulh Pis ih Shd@Hh @b ph&tiiceutically acceptable salt or in its neutral form.

15. The formulation according to claim 13, wherein said compound of the formula I is
selected from a sodium or a potassium salt of
OCH,

H,C._~\-CH

3
RN OCH,
N/ s—<’ D/ omeprazole
H

or

15

OCH,

H,C_\CH

(l)H N OCH,

~ 74 esomeprazole
AN S

el
: H

20 16. A solution for parenteral administration comprising the stable solid formulation

according to any one of claims 10-15 together with a solvent.

17. A process for the preparation of a formulation according to any one of claims 10-15,

wherein the acid susceptible proton pumps inhibitor is optionally mixed with
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15. The fornul ation according to claim13, wherein

sai d conmpound of the formula | is selected froma
waeeomramoer a potassiumsalt of OCH3 H3C CH3 C@I/SXA487/000440

S~ N/ oneprazole NH 15 or OCH3 H3C CH3 OH N OCH3

| esoneprazole NS/ N H20 16. A solution for

parenteral adm nistration copprising the stable solid

formul ation according to any one of clains 10-15

together with a solvent. 17. A process for the
phermasgrbeallyceptable ecraiss anskhereelbr gpHgnally dassplvedin aﬁultable

AT, Mty RIS SRR R T

sta12éd d2Q96dizdRoh/r&h206h// 000440 26 pharmaceutically
accept abl e excipients and thereafter optionally
dissolved in a suitable solvent, e.g. water or

1set1b 9f&kssaa@90r6fng%l cRim Wrﬁh{ergh)éhlﬁ%mﬁﬁg rddif i sdié€ed from the
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19. A process for the manufacture of a product comprising a formulation according to any

one of claims 1-9, comprising the following steps:
(1) filling a container with a formulation comprising an acid susceptible proton pump
inhibitor and optionally pharmaceutically acceptable excipients; and

(ii) sterilizing the filled container by using ionizing radiation.

20. A process according to claim 19, wherein said ionizing radiation is selected from the

group of gamma and electronic beam radiation.

21. The process according to any one of claims 19-20, wherein the ionizing radiation has

an absorbed minimum dosage of up to about 45 kGy.

22. The process according to claim 21, wherein the ionizing radiation has an absorbed

dosage in the range 10 to 40 kGy.

23. The process according to claim 21, wherein the ionizing radiation has an absorbed

dosage of about 25 kGy.

24. The formulation according to any one of the claims 1-9 or the stable solid composition

according to any one of claims 10-15 for use in medicine.

25. A method for preventing or treating gastrointestinal diseases wherein the stable solid
composition according to any of claims 10- 15 after reconstitution with an aqueous solvent

is administered to a subject in the need of such treatment.
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m ni rum dosage of up to about 45 kGy. 20 22. The
process according to claim?2l, wherein the ionizing
radi ati on has an absorbed dosage in the range 10 to
40 kGy. 23. The process according to claim?21, wherein
the ionizing radiati on has an absorbed dosage of
about 25 kGy. 25 24. The fornul ati on according to any
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conmposition according to any of clains 10- 15 after
reconstitution with an aqueous solvent is
adm nistered to a subject in the need of such
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The use of a stable solid formulation according to any
of claims 10 -15 in the manufacture of a nedi canent
for the treatnent of gastrointestinal diseases.



