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PPI agents are acid-labile pro-drugs that are usually administered in enteric-
coated granules and are weak bases. Following absorption in the small intestiné, PPIs
preferentially accumulate within the acid milieu of the acid-secreting parietal cells.
The acid environment within the acid milieu of parietal cells causes the conversion of

the pro-drugs into the active sulfenamides, which are the active agents that bind and
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US patent No. 5,559,152 discloses that a mixture of succinic acid and citric
acid in the dose of 3.5 mg/kg is capable of inducing gastric acid output in dogs as

reflected by significant reduction in the pH of the gastric juice measured on an empty
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SUMMARY OF THE INVENTION

It is the object of the present invention to provide PPI-based compositions
with enhanced activity in inhibition of gastric acid secretion.

In one elﬁbodiment, the present invention relates to compositions comprising a
substituted benzimidazole H'/K'-ATPase proton pump inhibitor (PPI) as a gastric

acid secretion inhibitor and one or more derivatives of saturated -or non-saturated

aliphatic carboxylic acids such as monocarboxylic, dicarboxylic or tricarboxylic acid
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molecules, thereby enabling adequate overlap of pharmacodynamic profiles of these
two components. Therefore, the synchronized activation of the parietal cells by the
derivatives of the present invention maximizes the inhibition of the pumps by the PPL

The compositions of the present invention exhibit the following advantages

over the known PPI-based compositions aimed to reduce gastric acid secretion. The
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activation. For example in a preferred embodiment, the composition comprises a
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RN 1 G w558 BT bR S AR i e

f@iﬁlﬂﬁléﬂ ha dirgleasilngosagéornt wHafein SaeiM@ehvative Ravind! 8@ferent
possi bl e that different aliphatic carboxylic acid

gardnoj retgntiveer delayed pelease prefileated in a singl e oral
dosag-ﬁe ag{l{;@ &ﬁérﬂs Ctﬁe g dgsEHtaﬁlbgrﬁl&a}{?Pgalg ﬁw.%%r%mlated in
gastro reten e or rel ease profrtle. e
sepataw adoisagy efdm;nt chsrf ei'hﬂplB,r dsee aliphatice birboxylitayicidl derivative
ormulated in separate dgsage forns. For exanpl e,
a?"r? lﬁg F%Wﬁtﬂ“&?%’a‘%@%&ﬂ“l rpaybg fprpafategiiniaperal suspension or a solid .

dosage form such as capsules, tablets, suspension tablets, or effervescent tablets and

the PPI may be formulated in a separate solid dosage form, prefe;rably capsules or
tablets comprising beads with enteric pH-dependent release polymers or non-enteric
time-dependent release polymers. The separate dosage forms may be provided as a
kit containing particles of the aliphatic carboxylic acid derivative in one dosage form

and the particles of PPI in a separate dosage form. In this case, the aliphatic
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according to the present invention nmay be fornul ated

in an oral suspension or a solid dosage form such as
w@2psiimws] tabl ets, suspension tablets, or effrcwERoeEn02028

tablets and the PPl nmay be fornmulated in a separate

dos ferably.c l.es or

FBhiccRig Bt pelits i AR 48R aBlhped B elb Ine Pe1 so
tH2o |th/di'€ isSat0Eash 86me Rh@nblogichl B%rﬁﬁﬂﬁ WEGNphysel18@6A activity. The

EI ynmers. The separate dosage fornms may be provided as

apqd thecdinhatin cargopdictacid denvgtive gan bpuagmamsf@red simultancously

CI d derivative in one dosage form and the
alg(g{){)&@{éedst&é PPI in a separate dosage form In this

case The haetied lqghﬁhenms oﬁth‘é@ré’@ﬁﬁlrﬁl]:ﬁﬁﬂﬂ.may also be formulated in a

PCT/ I BZOO?@B@ng carg %’él ic acid rivative

dpsase frmpsu HRATRRISTRE AUBINiSration 5 iIBEAYENeYS admunisfsption,
baal aaﬁxe& hed euucﬁtaﬁéods qg;%&u&p"ﬁ i€ 91@9 59&&9&- Qi oflY 8 kPactive

In their ‘physiological activit PPl and t
ingrédpéreis 1scadoambtareﬂl qrail}a(tsudl adseahphmq caebaxarhc Idalvatlve molecules in
|t aneou and/ or.. s

t Lally. . Th
BT e tarie; et 6 PSR drrivE ime i E RO R P ALY afrdiiistered
pBRniedIRHyAhR 8 dnBud by BASADEelfvefdSiibt@c®ué Hjection.
parenteral adm nistration such as i ntravenous

adm M @pptéaﬂ mbodméaﬂhedgbsenémyveahqn da sbitgeigd elous method of
tﬂe&ﬁn%eg sobi e Euffesn % ?rSmeSd?éao%e‘% iﬁf‘%@ﬂs@wﬁes&gﬁ? o?i%atst\{'l% acid

nrsterea ora as a

s@aétbmxﬁsl ﬂeQulﬁi&f b atdlst@ddfnicﬁ-‘ﬁlullﬁ?zrehﬁd By bhpir&sioh of gastric acid
capsul es) and the second active ingredient. (the PPIl)
sgcastigan hs tBstbed CRBIPERDG radmiyistsying rie r the SHbIgS! 2 Rarmaceutical

c&HﬁE&%{xoﬂj %ﬂli{fr’#{g Q'PPTURGUERRROMI s & PRibitol aﬁ‘ﬁ]%}lg BF more
enbodi nent ,

e present Tnvention 1S directed t
ahl_nitaltiodcanlﬁqxwicamd nignaats/lebjafsca PRIf érdhancry, wheraim the denvatxves

di sorder i iC ressj on of aci d ..
PEsERo e Bed Sl FLARGE SandTeDeaC ety 13 (BRapetiyity or
a&ﬁéle%t@@ Hﬁx%%té%‘iht?fcoﬂlﬁﬁ'ﬂe& k& thRGbA- deﬁ@&tiz%ﬁ 'a@iﬁ molB&1&et hod

conprising admnistering to the subject

phar the exgnipositiong ofrpls present invergionsinay be mﬂ fas pmeventing or

cid secretion,i.nhi ar, .and on
B i 5t DB A, e 1 eh JapPion AL ralpt secretion is
re}ift8d\.C ePrefiiislyeihd MBRANALIi§ \HkaneS ThROSSESitibak adfethe present
and/ or sustai ned enhancenent effect on the PP

inyentien exp effectivebethdn eatingitha patholasies and in gnipamiging e risk of
d%\%k??;ﬂg&t g?Edc‘ﬁ%ﬁhﬁ)?o%ﬁ%fo’gﬁor%};&bgk %énep&g}é{g conposi ti ons

resent 1 nv or pr eventi ng or

t r eaTha g;hmaﬁahcehmgl esmpdition3esfhe prdsehin@éntionhinby be @sed in a
of gastrlc ﬂ)secretlonls required. Preferably the
g Rbsrof m’a@a giopheondyipns dhat aesideaind byeppressien of Bastric acid

s 'Qﬁh%’bﬁdlgf)ﬁseﬁ&fuﬂg HRPLE dd? lfrﬁlﬁzﬂttk% ﬁr@gr/Elqson syndrome
pat nt

ol ogl es an In- mnim zi ng the ris eve
(ZES)s lgattrq:ea@ﬂ’[mEciglreﬂu)bdfsease (O}EHD) Gafsolﬂyagmsopmncﬂlﬂeer diseases,

dﬁ&%&xgﬁcﬁgélﬁkc ?glastgggpos t%ﬂ%?ﬁfererg?o%atp hgqspgggla,l 'N’s%td- induced
gwhﬁlyomthgﬁke are treated by suppression of gastric
The present invention also includes a pharmaceutical kit, preferably an oral
pharmaceutical kit. The kit typically comprises as active ingredients a
pharmaceutically effective amount of: (i) one or more aliphatic carboxylic acid
derivative according to the present invention; and (ii) a substituted benzimidazole

H'/K*-ATPase proton pump inhibitor. In one embodiment, the active ingredients are
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secretion. Such conditions include, but are not

limted to Zollinger/Ellison syndrone (ZES),
w@2msnmsspbphageal refl ux di sease (GERD), esophegi/1B2897/002028

peptic ul cer diseases, duodenal ulcers gastritis and

IR PRt Fo i SRR DK gl I R p—

distdet:l Gea subjeaimdie bippreskioh  of iagfrier &l ¥ecrétioH Bl required by
pharmaceutical kit. The kit typically conprises as

adigfrisfernende clisubiest she gptivemingsediental | Fhefenecor vgore aliphatic
I C a

HEBNIL, 14 dbhat gt GBLRP blAnbes NBERRELAY Rt o or
fc(llqvgmgt}&mklﬁﬁmﬂsnmtt&m dfe]mP]Pﬂi dazol e H+/ K+- ATPase proton
punp_j nhi bi t or one enbodi rent, t active . .

i ngr Thing Sither miagimeTsh ek be oRpseeet Hiomb b Meislsd dseription
aﬁ@gmlﬁgsqqatlfgug\gpar ate dosage unit forns. The kit may

be used to treat or prevent a disorder in a subject
i n which suppression of gastric acid secretion is

[ ngr ed ent s, BHIETHESCRIBHION Gr itk FbUks o511 C
aci d Fitiire VRt dep@snsBaRs t thed Gaddinic 246 Niflefye Cester is capable of

simu] taneously, prior to or follow ng the
CRRRFCE SASEE Roid avfput Recrpafier 60 mindesiiomidgsinger

deSCFg :EOI’SQGYHOIH %gsa% a&I Lha{l reg{é}'| OW &E&?(IEI?%% is capable of

eﬁlﬁﬁaﬁgRﬁé Qbtivaty Eﬂﬁmﬁbﬁms ohi @istiie akidlestpdtivn @hés tehdiinethyl
succi_nic acid dinmethyl ester I s capahle of enhancing
efels Of i Ui agid Was aév@wstsmie?O goinnPHEE e the o%ﬂnaassrrﬁfgon of
pht 1& denonstrates that dinmethyl ester of succinic
aC| I'S capabl e of enhancing the activity of

pant oprazol e on gastric acid secretion when the

i npr or REEARER pESCRIPLOS IR oSBT L~ ™7

DETAIhERo B SSHOART b Me PresthE iV hNi dENE uhRIP @8irbirdfisn of

of the present invention provide a unique conbination
PBI as ppgasiric amga@prqtlon dohibitere end bhe @r imdre bderiyativgsdofoaliphatic

el PRAOIR] oS TeaPp ROl S ROEURe e parieal cel

a@t@fatoRé, avhegéth |the @iviali vdsPoSsesy\ iR br slikRaifled parastd] ¢8R activation
possess del ayed or sustained parietal cell activation

obAcelcEarATHE SRDHIY gorgp%rsd fq thy newepryasiged acid molecules.
. d Leg4!
non- QEfgmtlég ?C% aﬁllqdj rﬁg‘a& 'foél eggrhic\ﬁﬁ% gdlﬁ W{i} &)mpound

conpound neans a
wtheeeircthe ra:hemicahmddifﬁcatadn talaestlﬂk@snt phame:nate fanetional gwOPs of the
functionﬁéggrou ps.of the conpound. The derivatjve

R Cravabse hayey s, ’rséf‘a?crthttﬁéetﬁWdP?rabmgPleg}cal activity
offife'c¥mbYund from which it is derived.

The compositions of the present invention may be used for preventing or
treating pathologies in a mammal in which inhibition of gastric acid secretion is
required. The compositions of the present invention are effective both in treating the
pathologies and in minimizing tﬁe risk of development of such pathologies before
onset. Such pathologies include for example: Reflux esophagitis, gastritis, duodenitis,
gastric ulcer and duodenal ulcer. Furthermore, the compositions of the present
invention may be used for treatment or prevention of other gastrointestinal disorders

where gastric acid inhibitory effect is desirable, e.g. in patients on nonsteroidal anti-
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of the compound fromwhich it is derived. The
conpositions of the present invention may be used for

wor@s®niseng or treating pathologies in a mamMBCT/ABR007/002028
whi ch inhibition of gastric acid secretion is

.r ired. ,The Ltions.of the.present inwention .
R FRRBEL ¢S (SSARST ettt i SRR ePbTch ffinis it
NOnUIEZ DRshebpkie, il palietf wigvsmagRomaric gésnawsbpmgédl QMY @iSease
bef ore onset. Such pathol ogi es include for exanple:

(RERD)x ards sp patéants withgasrinpmag,, Theydeay else be yigdtipjpatients in

. . r.. . .
bl AP SHHRBEN pohE it Wl P baroldlEinal bleedipg such as
bleedmippeptic vicery)id\patidritowithhontdticealgpper gistrdbidsssiimd bleeding, for
di sorders_. where %astric acid inhibitory effect is
PERYSPYoN) of  atrgss-relatedarmusnsal ohlerdingt eloi epnditions; -ofg rigyand
POREABh L BB P B, BOUARNO Mty 48 treat strss
ufratationt sFuithdr, thdynmely der uddfidpip fhieatreatmeptabf didlisolwictdn pylori
.S, t onat, i astrp-esophageal, .refl ux.di sease . RD) ,
fhe R e e A (GO S coRdigR el apish o Heatment
intheR, bit RehbElithied 10 ZIIMRAFINRnGFh&oflel(BRE), OMémei'ssyndrome,
patients with acute upper gastrointestinal bl eeding
a@@léﬁtmc MAsESHioRg. peptic ulcers, in patients with
nonvar i st r.ol nt estina 3 or.

o1 o S DA€ B RRER: SRR e Pnf il b 2 delayed
penétdl dellodesivationotnpardd to RS hepaéradatived ¥cill enddéctlesNFor example,
aspiration of gastric acid and to prevent and treat .
the derbativen passess|dopariefal ceHeactivatingy Whigh stsyahopy LS iming B@min,

45{11?233 es ’rfeg&ellt ’eé)llf' ?fg’bl?fé@%.opg(gép fgltllnﬁxldlls gitﬂtl)ens we%lgtranon'
sui t dual ahothet embbodiarent, thecleridativebuif the epraseht nventied possess a

Zol.lipnger-Elljson syndrone (ZES), Werner'.s syndroje,
sistained Barisial cellaci e agmg?re_& f° a?&%%wﬁm%& gleciles. For
eRhbIAHeVRSivalives HosRE$ paidtal YA VAo WhF@SFrofong€ fGy A east

parietal cell activation conpared to the
abairt- 3@miny AASmapd 66mingd Hohisc 90men, FYimisx angdRemin tfeléowing their

geri.vtatt.i ves possess a parietal cell activation which
& rpgm @ lgB'ou_t 15 min, 30mn, 45min, 60mn, 75mn,

90M M ydOhdtHer @mbddiaitht) thOUéPMtiRes b1k present invention possess a

adm ni stration. In another enbodi ment, the derivatives

parictah gelp ragieation; whisht starts pbaebymin, 9munafiam, g¥mist Zfmin,
: [: [ > . - i vati [.d

o8 b Y 2o TRRNAAe ft A 0h 3 frdfef Brtar teas

apauti 80rain, cBSinlinA60mitat 75aminyMI0aln,p1 @8mingsr fla0mat foldmsihg their
aboyt 30min, 45min, 60mn, 75min, 90mi n, 105m n or

aqBIHIFALOB] | owi ng their administration. In yet another
enbogl t der Lvatil vas. o pH.eS ' 1
osaen et Abohink it Beri iy b GPHESFRbent THERHLA dossess

adceherated 3dmign stabifity {gsp6€iaily, acéBletated dodgi stabilit® Sdunmgorstorage)

cé%l%{inrgaé({ t IeI n%vr\{l-&givgtliqz%ldracﬁdranolgéu Eesr %Iolr gQan%]g, tger: 8clar?vna 1§’les]c Igorssess

an increase in drug stability of about 25%, 50%, 75% or 100% compared to the

stability of the non-derivatized acid molecules.

In a preferred embodiment, the activation of parietal cells by the derivatives of
the present invention initiates at least about 30 min following derivatives
administration and/or prolongs for at least about 60 min following derivatives

administration.



about 30m n, 45mn, 60mn, 75mn, 90m n, 105m n or

120mn followng their adm nistration. In another
wenhsairent, the derivatives of the present i nremMBm7/002028

possess accelerated drug stability (especially

accel erated drug stabilit uri t e conpared, ...
ot HEenears o T etntstsberiory) et od. Boprof e, ihibitor
abQRdidBr ity atihd ©HrROHS GfPentBN 1HET SFREid NdékiviavEs abf | hfiphatic
of about 25% 50% 75% or 100% conpared to the )
mangparbpx ylico ficarhoxilin ot énidavhexiylie dcidsi of yalfl therigpbs Profprred acid
r i .t he.activaki.o [ |.ce
RS GEFORRE BRyiid HRAPEIBNEA i Rl BRIS, SiifiSprefrred
adid meRshleahfd Hedhtived of alipuicn@angged \bationesiturated dicarboxylic
adm ni stration_and/or prolongs for at |east_ about 60
agidp thap may ke pgedies PRIzanhancsrs ageerdingde the present jivgpsion. Preferred

' 03: : 7 f

ofpitc henholl Mgy SRl S FORANSSERE] e o

GO Hofwdiengn t=00 td18). pSpeifid satmatdtaliphatiy dicabexylid acids are Oxalic
derivative li phati nocar hoxyl.i ¢, dicarhboxyl.i

(%%)t Ve %@fﬁi@cgg}coﬂgff)@ Prf@am ?rﬁ?#ér%%mc (prék and, felic fo-s)

A5dsd PrERRa WlipRatR! Ec@bbBRtdcf FRVAEVS! thbeAfse@Ss PPI enhancers

involved in Krebs cycle.” Specific preferred acid
apgsirding lte thegresedbmventianvare abphatic ididaghiaxylie acids heddg drom 2 to 6

non- sat urat ed di Cafélbozﬁ lic taci ds .t hat may be.u e(iL as,
R0 A, B PEREAP e RS SPRE RucF oo Rreterted non-
suehar 116thati@ didaFsixiyhc déidalchoxtikes Go deiuded at@rding to the Hpresent
represented by the general fornula: HOZC (CHZ)- COZ
pvgREeRang the fpuf earbyn mejeicadid andsfimarigreeid. al i phati ¢

di carhoxyl | L ds e L = lonkc. (Nzl)

8 o ARSI R okl MYBEH T e
dRiartelxiylic @oidSYsterdcdldkhydEy Ghet e Quainip ddldehyde); &ietomsy (such as

acid deriv tLves to be used as. PPl enhancers . . .
dipetBylol- frgvelghexsaedipnas pArdicarkalatgnnigiles fuch@a njtgle succinate),
. i o acind . _ 2 .

RO BN < SRV BRI uo B ok Gy SRS DO such s
alphef er betd polymosplisy rcahfamats] pitedrugs, darnaiebhokylides, dyicites, or
derivatives tq be used accordi.ng to the_present . .
ciepihic Ambde ARG ghel RSt ae foops of Bearent yeption are
afifhdiic EABORYIFATRAKYderivaidrd InéleduldAtinvdived NAt HEYmRSthondrial
used are for exanple dicarboxylic acid esters,

respifatinnd eiscle {Ketbsagyckdsucnas fofi exarhplie dptuvateecitrats fimarate, o-
et hyl. 1. 4-¢ycl ohexanedi one- 2, 5- di car boxyl at e),
kgtl%tglru%r%n%’ S(%ﬁlgﬁr'égxlﬂrto?(%%cegqi%ci nate), alcohols (such
as dipgitityilag (Refdiryd Pkmples Gf nBéLDoxyha! dckd deriyaivas lthftemay be
pol ynor phs such as al pha or beta pol ynorphs,
shinghgpresentoingentisgsare difaehoxylinalonaestsrs Ry diestess (meshyl, ethyl,
PESEEPBIY) pier Mo} HRRomeIE eyt Sfhathal Br bidiyl estes of
dixarbdoaylit iacidamiotecdies). \Gihérv examiplacof divatboxglie acidi deriviatves are

m.t ochondri al . : . L
derivatives composed of multiple units of the dicarboxylic acid molecule (such as

0

multiple units of succinic acid) wherein the free end carboxyl groups may be
esterified with alkyl.

Other examples of succinic acid derivatives are tetramethylsuccinates,
trimethylsuccinate, diethylsuccinate, dimethylsuccinate such as arabitol-—5-hydroxy-
1,2,3,4-tetramethylsuccinate, 4-tert-butyl-succinate, threitol-1,2,4-trimethylsuccinate,

threitol-3-succinoyl-1,2,4-trimethylsuccinate, ethanediol-1,2-diethylsuccinate,
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respiration circle (Krebs cycle) such as for exanple

pyruvate, citrate, fumarate, a- ketoglutarate,
woemsimsbt COA or oxal oacetate. Particul ar prefper/e2007/002028

exanpl es of dicarboxylic acid derivatives that may be

Pl e SRRy aeal rekelh 2Tty otgpr eters of
siitinit a@8 hRIScuiddGhe aissoa%s)rreisbuéw albawt, Byﬁzyl Hﬁﬂ@g&h Wlallyl,

or diethyl esters of dicarboxylic acid- nolecul es)
auylﬁwﬂr%ﬁanmmep)dfOdn@bylkﬁziayglu@osab BeOaesthyler-aming- Gad@xy-6-

glggér/ d6veﬁﬁlc1:18hé|eg) e%l O(sgpllc)ﬁthgplhem @P%)Egl units of

succ Othes eﬁ(@mﬂ)esvdfadhectlﬁlctziwi Eﬁta@ £26 dll&ﬁylbwbyﬂltuﬂodlhﬂ&mc acid
esterified with alky O her exanp

y be
a@% e%?rn?fcallaﬁéu sybstnted suecirs aa&dem?l@ti? ammﬂhyb e%fprn%&@éadecenyl
tRyd s t die |
sﬁ{chrg? h%rsu%igﬁkn}g@e&geac tggﬁégg‘éaé \ @ﬁé ?u% :g:xd monoethyl ester of
odtadscBnyl-suediniarmeid) yliedmt estaabfeoct&lebm)ﬂ simciryd: aad,cmnmatoeyl ester
{.hreltol 1124tr| Isucm ate
RrtadsognylRuseipic; &i,m iactyl splqr gl stadgpenyk sycoit acid, monononyl
et 3n stk flecchyl - s‘ﬁb@lﬁf&ybéﬂc%d?ﬁ Ie’estlap é@o&gﬁéﬂizﬁ%&mc acid,
PCT/ | B2007/ 002028 propanedl ol -1, 2- di met hyl succi nat e,
monplahnyblester of mtafiqcﬂmﬂ isytcsmccacnhtiéamﬂ bster afsactadscanfyl succinic

ny are .di i sopt.0 i sal.icyl ..
oG B BuBE TR ST oo RSB ol SEbl svoiie
a¢160ﬁfo@§mbthy0eﬁief | hetadc@l Wa&sHiL ac1d dimethyl ester of hexadecyl
3- O et hyl - 6- am_no- 6- deoxy-6- D-gl. ucosyl

SEECHYK ﬁ%dﬁmamlwl &ster ghheradewy) sucaie gid, dwﬁwif ester of hexadecyl
a 0 i r
SHEBEOR, FASFRISTBLER ol RER N igF UG By o
oemmyl summdc smd,cmnn@ethmledtelr rocloutidecrm Rocaiib Weide dieetyl @bter of
cen) ccinic acid, r?gl net hyI ester of

ogeddbaenc sddcmancs: jter 19h RERRHI sucaimp agid, dioctyl ester of
oQEdRYEGRBMIc RUE %dﬂo?au?ﬁ'egter df @éthYécg;ﬁ ﬁhlcojmd {nonolauryl ester

OCtadecenyl SUCC|n|C acid , nhonooct ester
Oﬁ@qtmmydiln@lmtd dilaurgicdstir ofioctadsdyl ss:’cmlc arfid, a reaction product

of it AREET roBlicEIdoF o vyt Aimper ey R B cafbon atoms on an
aRFARARA MPEbp FBELLINE, zﬂf‘da@mo dﬁi@ﬂ@étfw ra)ﬂol;%ﬁfeﬁ?l Qikccinic acid of a

octadecenyl succi nic acid | aur ester o .
plybuienackanng anavarageonolgeylar wmghbo andegs propylghe glycol, octyl

I [ I stel of dodecyl
nBRAREK, YR (a8 il of oBep T sSeaft BT Sty apspegptan
p@piidne dxiaietefsgek of stdesehylhacaRiCydid, ongT metcapAGiethylene oxide

nonoet h ester of hexadecyl succinic acid, diethyl
esdert of adﬁ%%@é{ae%wm% aeidi Hioayk anercapian preige e@siére%cfr of

o&&&é@?xﬁﬁyéucélﬂ&c b3C | @.\?kld fnegéa Y t?lyl%gf; Zda(éd(g/ lestgxc tof‘do%i:a?ﬁecenyl

succl fi ¢ acl noho SucCi
surcindt; acid,dadryl meshptan q»fopyd)ante&xi&teydst@ of octadezseﬁlydlsdccmlc a01d, 5-
noogt succini ¢ acid, di

| t.er of ec ctyl .
hydroxy- 56%@%@){%%?@? gﬁe% ﬁ%@ SHEPIFIC Ao RYHLPKY- Sek-ihighexyl
e AdBRIEceR YT Bhic R Fhd tmpmeé auryl ester of

oct adecyl succinic acid, dilauryl ester of octadecyl

succAny Cplalcllndqeuaczrlb'a(acceptabh saltiosf. small carboxylic acids such as
succinic acid and their derivatives may be used in the present invention. Examples of
such succinic acid salts are in particular, sodium succinate, disodium succinate,

calcium succinate, magnesium succinate and potassium succinate as well as their
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of an al kenyl succinic acid of a propyl ene oligoner
havi ng 18 carbon atons on an average and a propyl ene

wa@boosoi2e2a reaction product of a pol ybutenyl seCriB2€7/002028
acid of a polybutene having an average nol ecul ar

hi of 400 nd a pr.o ne gl ycol ctyl rcapta
‘W% algki e %eﬁg‘{&‘l‘ oé\:“%ftb‘@g al%ﬂ%&‘i Cni %‘S‘?}E\"B SucCinate

(&6 gllougercapt an propyl ene oxi de ester of octadecenyl
succi ni'c acid, nonyl nercaptan ethylene oxide ester
of oExaples oy Icashowliicn iacida(pbljfmqnphwtharrmaofalpﬂ ased in the present

RS SRSp s it hmbr o B R b BEG P oot

(i86168ing @ry@t@l‘hﬂe hrdWcMlar "RIGEEDT AshsRIcARYMERE iRdhsien &5hPbunds,
of octadecenyl succinic aci d, 5- hydroxy-3-thiapentyl

steipipetye selraiasiendeamerphensdPms. aci d,
6- hy.‘f”ﬁ@ esént 1nq)eléth¢rﬁgﬁxy<%?ver%sén§f fdn? %‘i cafddy at release the
succi ni aC|d B ceu I'ca

aabeapitallyBc a6dtdediVvativenmblectlag boxiyzbl throagh eap@sufd%oas particular
succinic acid and their derivatives may be used in the
sielegie enyynmens or mstaholic pgogsss. Thedama E@idm rgfergto a drug,
G5R rSulof of ToRfifdd Gl Hat iSRAIANTY WHGE1P A Alabfl SR Ebertcd in
S I nat e C|un1 ucci nate, “magnesi um succl nate an
viyottasmthmrap&lm“maacmva&r\whﬂlabmmﬂme Soch piod@ molecule might be
2008/ 012621 PCT/ | B2007/ 002 known rates such gs ..
E SURIRI 08 I B8 RIS S1ca e OOt LG TR AT e carboxylic
adiapipigbupys) . Exanpl es of carboxylic acids pol ynorphs
that nmay be used in the present invention are naleic
aci dTh¢ geraposationsiod theypreseat memmcommsswcuon mrederd/atlve of

BT SRy S Rt afde MiraaroR e R X REE HF ipbssess

dslayedadngfor 3iidlaiasmpatredl Sell aétiVBtion ghﬁ:cﬁleﬁ}%éifﬁmg @MBﬂity &dmpared
al so covers any prodrug nol ecul es that rel ease the

toy ¢heg pan-dervasizgd jasidaaodecyles wihous cundye eadyeess side \effgeys. The
stIaH(fa%‘ gﬁprg%iﬁﬁ?ij&ﬁo il of I'Q:aarl%hgtw c%boxgrp}ef ‘QA%: S'd%%gnv 0presem in the

environnmen abo rocess erm
cdsrﬁf)@ltﬁon‘s s prefiratgly in dii dgopitasfU-3500 Mg, Mok ﬁrb&fhbdiy 101000 mg,

£ IS %F‘% fulla active or available until converted
mogpreferagly 3409t @eapeuti cal Iy active or avail abl e
formy %‘ﬂEth% f”eﬁl%ﬁu H&dlﬁfé‘%ﬂeethg‘&fﬁ o3ftion’ BF R PFReA "i‘x%:ntion

nol ecul e elng cl eaved | Vivo to release
coropiises o oxyore alipbatit tmdasnlytic adids, cprefablyi citrie afid in

th resen i.nvention conpri se qne or re deri ive
oRBIBE O RAT Hhee Gt SePOE BERGOABR 2 s B e 5 Siplard
approgitda@Cihyt: %F@H@Br ﬁ@@ﬁ%&%@h&&h@)ﬁﬁ@keﬁm{ 86 compositions is
" sustained parietal cell activation or accel erated drug

pmf%rbblm inyarc gmoante af lthDQOhmgnmordamfmbd)z d8-190dmg, and most
J:rgb §S20 t hout undue adverse side effects. The
ypr%m mat e anount of the aliphatic

Caf bm(ﬁhcbtﬁeraﬁﬂefbrtiﬁrém&idlmaltp fRS&dthpdsitidnhéf the present invention
further comprises one or more additional parietal cell activators in order to maximize
the activation of parietal cells. These may include chocolate, caffeine, buffering
agents such as sodium bicarbonate, calcium (e.g., calcium carbonate, calcium
gluconate, calcium hydroxide, calcium acetate and calcium glycerophosphate),
peppefmint oil, spearmint oil, theophylline, theobromine, and amino acids such as

phenylalanine and tryptophan. Such parietal cell activators are administered in an
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conpositions is preferably in an anount of 1-2500 ng,
nore preferably 10-1000 ng, and nost preferably

w6 Qesd2eny. | n one preferred enbodi nent, the PpCT/IB2007/002028
conposition of the present invention conprises one or

nore aliphatic tricarboxylic. acids, preferably citric .
) IR b PR e en 1 samaste s it pED g idesived
sid6 bffed€1d thakajest: The standard approxi mate amount of
one or nore tricarboxylic acids present in the

conpdbeé compesitiens qfith¢ preadsit ynventiom figthsu nempfisela PBDthatgcts as

B GsBi ThtRtel afE BRI EhmERE qup B Rof e PP used in

| tHe@ieeatl invetiodfcah be afy aeeifutddrbéeanini@dyold dohigo@hd having H', K -
conprises _one or nore additional parietal cell o
AdPase, mhinting actyitye rFor shrasipases of thisdnygatipy.athe dermbiPPI" shall

. . A _ .o
i3 " utiblies pERARRIDBY pRELUR SRAGRCBIBical Lfif%s an
inhébigr of ¢H| Ki' uATPaseh archtding, bal notuimital toc omaprazole lansaprazole,
pg‘%droxi de, cal ci um(iacet ate and calciu

QRErUph SSRERRIE,  COHPEROl nberBraFoles fRsampiragole; magnesium),
[ 1) ] ' irds: .
hiRBRRH rérﬁSpraEagopéragé%geﬁ atglm%gg%dw aﬂ&'lgﬁtn%ggiloﬁsm neutral

phenyl al ani ne and parieta

fogmt orvasalt foroy; @ sawhe enaptiemedor isomer o theDIGDAEN O b 62 blkaline
PtCéI'tf | B2007/ 0022 8 amount sufficient to produce the

sl aneFARGRLT O MG §9MEf f ect wi t hout causing undesired

si deggirhgiet of LRt 61 AIDAEPAse pto@n GRIMLHLIVILRSthAf malDe used
_present i1nvention further conprise a PPl that acts” as
ingthe presedr wiventon; arsi diselesedofort dxamplesin WS Hatant-G093aE1 that

r n . The, PPl us LW, th .esent_jnvention,.. .
AR A SR ol 1< Tt el PSS Bl MR s
EltopeditPateri MRS S22 138 &idt40432Adist b quindzoliné Ok £ Fagopean
this invention, the term"PPl" sha

of e t ; |1 mean any
PagsNe-1200d ¢4 Heseripss auindline dssyativesi syl PIAP A2 ogidcHP Patent

5,@@6,F¥i h)écl%ﬁeg)ﬁ?imid' Rl 2w {z})s']ﬁ'gtrcr)g Fg@gﬁ@%ﬁms. Suitable proton

I ncl udi ng, not limte
plrap sdpbisars bee, alsopdistlaged daradxempieahdBR-A1d17d726, EP-A1-166287, GB

2 dBeoraomed WARRBROEE o Sed S TE, 5B T enaRares anc

wad/gienynoprazol e in neutral formor a salt form a
singl e enantiomer or isoner or other derivative or an -
al kaln aenonglithitingf enalyodément; themetio dfetwémm tharmal Erabptydis acid

f tri | K+- AT. t i.nhibit t hat
gt EE Mol te 5 e PR s B 2B ePol e i scl osed
for gKanrphokiflohdSoPMee Presént GBPen(R8 4rb Yrefef®HE kiieddie for oral

novel thiadiazol e conpounds that are effective as

adspigstratipnmddiei R perticdessin theoral sempopitioah acompding 8o thegpresent
U SLBR A AL, oAb REgRAET e
- pat€ic184 £drmpRsing B ®PUSudRak @theprazole is disclosed for example in US Patents
Nos. 4,786,505 and 4,853,230.

The compositions of the present invention comprise a PPI in an effective
amount to achieve a pharmacological effect or therapeutic improvement without
undue adverse side effects. A therapeutic improvement includes but is not limited to:
raising of gastric pH, reduced gastrdintestinal bleeding, or improvement or
elimination of symptoms. According to a preferred embodiment, the typical daily

dose of the PPI varies and will depend on various factors such as the individual
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5, 750, 531 di scl ose pyrimdine derivatives, as proton

punp i nhibitors. Suitable proton punp inhibitors are
wab@s/odicscl osed for exanple in EP-AL-174726, PCT/IB2007/002028

EP- A1- 166287, GB 2 163 747 and W90/ 06925,

WD91/1971 W91/ 19712, 94/ 27988 and. W95/01977. |n
requitgiRents Hwtl the RRUIENE 6%‘11 E%’@ diseaseyi@ bp E‘F? 88 b8 %%Sﬁl’ttﬁ"eg%h%dqse of
PPEWAPEY I t‘he gl ofde4d0/Rk| w@pﬁwrﬁat&kﬁam@dw&ma@%@hﬁof a

about 20:1 to about 1:5. The conpositions of

PBI prosent in ﬁwecmnilmsu@mels pypeffaélts'eabbyt 2110 ag ef Omcprezqit, about 30
d nlstr e PPl artl he
il ool Rt 495 P, oo 20" gl Efeprrolagna the
phematdlbgitalboaquivhlait doees 6OME dellowing APIS fabapragle, Yariprazole,
enteri c¢-coat ed articles conprising a PPl such as
denteprazol %|réns0§raép§¢e PerREAZOle{ p-OBIEAAZPIS TRAgNERIUM),t tapateprazole and
lelhlﬂﬁo 86, 505 and 4, 853, 230. The conpositions of the
spent |nvent| on conprise a PPl in an effective
arm uthe bctivadhgrediens gitihe preseailt Gaientibn afef meferably formulated in a

er a tic i rovement t hOUt undue verse Si de
Sl@g 5153 0SASG pefeinme; Hhrdivs ipgedients ﬁ&cmosrtgonﬁ&f the

prebdhit ifftntiOn mdyahe fd?ﬂlupaftecﬂﬁ‘lsélfﬂep sQfd of ﬁg&i@e}grm It is noted that
gastrointestinal bl eeding, or inprove

s@idi formautlatoms oares ymefewed . inAvior difngha omprqyedf stabidity of solid

t, th da f the PPI
R cpiite G T fotEutelensPa befltnpancpppifhec”
i ndi 1 etkabmbdAmbR, 200 PP bafrlesPall 6280 H0ROBARtic carboxylic
. éggl rements of the Aoat ients and the di sease to be
Ql

figgives gregfogmulated inhe sigglel §P11do®§agﬁ formpguchijas| myls-lpyered
tag%gsf 8%?)@%1&{ tajole%) f&?vescengh%ﬁe? é)se rﬁl?lt %ﬁﬂ%ﬁ’ egranules or capsules

WOV 1:083 tmmtipllesbéaylpl awleyl aéoauup%@}ewuﬁm af capsmlpr @z al éouble
about 30 ng | ansoprazol e, about 40 ngy pant oprazol e,
lmh?fedmpﬁﬁ r ibanothes smbodismeat. threactiyp aBertt B1ay §r danmujated in a

sﬁ Wil Edisaflo ﬁg'ﬁ'nnﬁfchtalg %u{p%hélgﬂ“c&&alﬁﬁlf?ll 5@&%%@%&%@5 or dry

ri prazo e toprazol'e, ransoprazo per pr azo
sx(spemrmnoémmé@nmugwdsxmnjq usleenat oprazol e and

[ em T. actiyve Jn edi ents of the present

| ovORBE R leBite 1O BEClES i T Srean sSmpogfios e rbferably
fORBRERI zfs%f@rﬁodya@drﬂeﬂﬂ'e@]réleﬁﬁ It Rlds P LS %fa?lmé codtB€with non-

conpositions of the present invention rmay

elitgtnmnm@@emdﬁné irelpase podyrers on drdqwodawoui nontactt wih log gabtric

t hat Ldforrru atlon referred.in vi
it 7B frmitha el o SRR SRR o it chafel b o be
uéed | iigui dhd or prék@iti Onfivedfign betafeer ReMuIGH CRERKd ANpkthalate,
In one enbodi nent, the PPl particles and one or nore

hydrppypaenyinetiaylpellyjosephthadate redyvinylacetase phthalate mathasrdie acid
by, R0 5P SRMINA 3u L LNFESS cce
trimeitiate, apdhliguses 0@' raAn of € foregdms UA Gitable commercially available
enteric material, for example, is sold under the trademark Eudragit L 100-55. This
coating can be spray coated onto the substrate.
Non-enteric-coated time-dependent release polymers include, for example,
one or more polymers that swell in the stomach via the absorption of water from the
gastric fluid, thereby increasing the size of the particles to create thick coating layer.
The time-dependent release coating generally possesses erosion and/or diffusion

properties that are independent of the pH of the external aqueous medium. Thus, the
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conprising multiple beads as well as a capsule within

a capsul e or a double chanbered capsule. In another
wephsdirent, the active agents may be fornul at edr/iBRoar/002028

single |iquid dosage fornlsuch as suspension

contai ning all active ients or dr) ensi on

o DR Syl e Bretfons Shesiclon s BT iohowpe stow

eaﬁtddmﬁépdﬁiclemtﬁéasﬁa&h conposi tion are preferably
fornmul ated as enteric-coated del ayed-rel ease granul es

or asugabiewosenteuattee-dependerdrreleastt eatings larcefmieqzem@mtﬁlm-

| d d
fé%gg‘(? Isgorgﬁ)(m\ﬁger Sigh a?r 5 {ull%bc 4 gl:% l\gegngﬁz%%é uft a%lf:tilyﬁ:ellulose

hpdtod gprepyie thetRylt dluléseC APREC)) OhydrBk yetiiydcdlRlosHS &hdiod  acrylic
the present invention are: cellul ose acetate

th‘FTrP&f’r scduding, ther m&ymt@m/ ferarsngd thel Fudragie byindnpglymers.  Other
| |
OB AAEIE, Rl B0 o000 PO PERNRYfortF gty other o wit

tisu oaendised aldvieu| OElasacmhat @lmt fdrﬂﬁig inﬁaiélﬁgls agetlerally include
r egoi A su

pg M?@?ﬁ%tﬁg %Eratmgﬁv(etgmee? elycs tléquéﬁ}h%’ %rOX&FAwﬂl)é(vmyl
alc®hS1g) ;S’ol&k‘@'ﬂﬁl'l ab&8ke), rﬁé%lézeﬁﬁﬁ@@ stwéil %Qgﬂéﬁ gha_llﬂia%eutlcally

coating Ccan be spray coated onto the substrat
absptablet lardr@mmareﬁh)tdwmmmpﬁlmd&nnmgahmwalsp dlhese fikm-forming

i ncl ude, for ex le,, ong or nore ners that s I
rieiafls o ARPOTD 1€ ke FUERIR FOIF ofP RRVRIST Fois RETCle or
aféshtively,fd s816bnt SHRERDYH{ A6 LAhoR s?ﬁ&r@ h?a‘? aﬂéo b&@mployed to
particles to create thick coating 1ayer

serveres g ephield donfilmefosmateonc oat i ng general ly possesses

er osi d|ff S|on I rt| s at
naoonaanpliis e g b RIEREY bikhhe UL Bl dengmgoptpotcse
cditlig, oft the invehtiv¥D 11?&@&’ %2\52)1 oP@ﬂIhﬁ%QiM/ WARAR Gimibdtiohy & ater
ingredient is slowy released from the particl es by

seipplelrg bﬁacvé\arl% EPBGISHEN 39 earagerersd; éwoa#ant gemghett], dfagacanth,
afa%rl{ogglaét'éxﬂ i, anlllx LI? wHEE s%mb% slof BFlégz?ogﬁzg'ﬁfenémns such

se co |ngs are ftor exanpl e:
ag cnghaun diginates sodisnc ahgathoking ahdr sodainn \gam ghattdfe; asater-soluble

SRS GBS o JBs 1A SR g (frofz pF jbganehed of 1 to 7

cRBbNdTET Sudhncl pdi nﬁydrbﬁyrﬂ&ﬂ I%E‘Itllﬁ{)iec f‘h;y x9Eth}3Bllulose,  and
Eudragit brand polyners. dl orming materials

hmxnvonsledhmsonmetm matmlmﬂe Ddhllwet-ﬁaS@hlamlm fremersrsuch

" th f
sfelot SO RRe APy En SRR RS R Rhylert Mramidys Shoh as
aZfdlethbeP GEE(tOd hﬁ’érﬁ”@xe@éﬁbﬁ?' donsRahy (¢t By dr@fs%ﬂgm ﬂ@t)n Icellulose,
pol y(vi nyl al cohol), % vi nyl acetate), an I
Y

y
hlZ@‘IOP(MH’fQB)él ma&xywéllulosss emdh drpmunﬁc@mhmallmlyse other cellulose

[ r
PRFA Gt s DAL ARG B Q200 ek My LBRNA o tos
ofipplinad skidl inhke b Dthért Iemiey RBSmitpl Mgteals eHat %Sn bbased for this
vehi cl e or, alternatlve%g a solvent syste

PHER9S O ngluds Rely(vinypwrrelidon yomvwl%@mwwwlm oxide, a blend

of gelatin and polyvinyl-pyrrolidone, gelatin, glucose, saccharides, povidone,
copovidone, poly(vinylpyrrolidone)-poly(vinyl acetate) copolymer.

In one specific example, the composition of the present invention is
formulated as a single dosage form comprising multiple beads contained in hard
gelatin capsules. The capsules contain mixed population of beads selected from:

beads comprising enteric-coated PPI or beads comprising PPI coated with time-
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serve as a vehicle for filmformation. OQther materials
whi ch are suitable for nmaeking the tine-dependent

wo edogasxw21 coati ng of the invention include, byPeEIB20§7/002028
exanple and without limtation, water soluble

Bl TR S and BESs Srol A e onery AP T
adi@alenAdtivedRither -k &aéda&do\fm@ wyuﬁﬁ%ﬁ?zl ﬂﬁt}@mumse or

such as sodium al gi nate, sodiumtragaca
algy@taumlbe mlgﬁgmt pomtlatigat @fr beads mgyeeach be contalned 1n a different

I Qse rejn.t.he er is
Jsﬂ% %ﬁ% ti:l)érﬂebcr ‘%18 a° 6t ?ﬂn?d it @, asrulb% apgﬁc h as :
hydr waeetdﬂwteel éxlah@&!? th8 yebngogiohy | sfe kel lpesent afv@dntion are

hydro propyl cel | ul ose; synthetic water-sol uble
%%pwa%wtloarﬁ%bleflw @bkeﬁﬁcwmmm%ﬁwync -coated PPI in

4alryle‘1{ al tll: tcﬁrb%)(gﬁ(pﬁﬁldgmlat%g Enjé&%{dn“(}o%ﬂ %oated with
ose derivatiVves sucC a er selecte
hydarexmopm noatindcedtulosg i0é sdvpod awget hyl net hyl cel | ul ose,

hydr pxypropyl nethyl cel |l ul ose, and dr oxybut

ot b SofuF e SXEmEndRe COmPOTUS o i U kntian may be

fo‘iﬁ&qlaﬂéﬂ Q@Q\b@)qwei"txmﬁl-&ﬁ%dél ‘soﬁﬂdﬁlptlﬁ‘érhaﬂ@tg%[dtﬁl &psules in
known to those of ordinary skill in the art.

whighi the PRdrisisalypbitizedrin al kpid hase (mm Ipicosse dufokr reldas@ whlch is

S S0P R o B AR PP T sl 2R cpolipe g cagtheretore be
ﬁg@iﬁ&jmma@ghﬁﬁbmﬁmngl-pyrrol|done gélatin, gl ucose,
sacchari des, povi done, copovi done,

pol yThe rglips ringrdiganedt pei 9r(emﬁymvm@pamy v fomysiated in a
mluﬁl %’1% glpg& %{e Cfo%?qpl 1cl]i|1 8?‘(:' 'i:llr%g ngf td%&ﬂ denvatlve is

sen I nvention IS orrru ate as a

admmmte:redmr a sepaiterddsagpiopmibRaisconpuation adthl the PRI dFor example,
el a in ca sul es The .capsul es_contai n ni xed
hg ateci &% ew Iigead deeyalivednay e dprmyjatgddn BFpUsRIngign or 2

N T
andethe ¥ pay jbmﬁfomnlﬂatdd e a dsparaterzoiid i dogagenformy pmﬁerebly enteric-

¢ al&)‘%‘iﬁtea %érdt%%{e %) %{dgrg,t ﬁha ﬁ?%?g@%%ﬁ%c%;u es or tablets.
met hwieg! usthgSuliple alrfl @@ﬁa%e ?a?ﬁlsd'tﬁé eilﬁiﬁﬁtl@%ﬁ&h@ Nacid

of beads may each be contained in a ferent capSul e
degpviative chode adpmistersd @p@r@mmaltmuswwm or sftergthe PPL. In

sGRERM Bt Roun Py 5 4TRs Runel o SR P Rug o ven

fednhldnireylbeweéretﬂletaabiuﬁhtﬁat@ﬁrmrthésalqﬂlaﬁat:@bbﬁylﬁmﬁ@demhve and
in__one |layer and aliphatic carboxylic acid

thge PP 61 lp8g a5 tthe raliphaticc sambewylisr agidaderivatvenhas exerted some

pSIRYRIRY WIER fhe 1 Wi B BREARE ABXET 1n b'brélerred

r exa 03| I ons esent
emhodanieho nhﬂmPIbamxﬁmtmd &t edtheSeritevic-teatel onahe almeednpmdent
into hard gel atin capsules in

olid fill
$i5° PPM; 5 ASEPdiIe fo, &bt | smBpdimenty it as @of ﬁl&ﬁesawe@a*s the PP
a(ﬁHianraﬁ&ll BABdes'WAE Gliphaiic carboxylic acid derivative administration since

the derivatives possess delayed and/or sustained enhancement effect on the PPI

activity compared to the non-derivatized acid molecules.

It is also possible to add buffering agents to the formulation in order to
facilitate the release of the PPI from the enteric-coated pellets, thereby enhancing the
absorption of the PPI in blood. Specifically, a buffering agent such as for example
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l'iquid above room tenperature but forns a sem-solid
on cooling and can therefore be filled into hard
w@edoabiz2capsul es. The active ingredients of tPer/1B2007/002028
present invention may be fornulated in a multiple
0 f ich the ali
Sty SRS 97 e Bachh G ahidBufur 1B o pERAPEA Bl e 5 in

tHeodtomidht Fot example) aeﬂvmn 300 ffo 2060 Y of &xalﬁurﬁbadmicmate may be
the aljphatic carboxylic acid derivative, may

addndrin|the fogmplatigpg If @a*sﬁéﬁmﬂeﬁ opPPhin kiged i raa@@rg’e itfig ppgsible
t NS j:

AR AR SRk TPUE R RPRLED. AR LR B sty o

thae ERIp'm tteet storsadhi whillesgrgserveadrdue to thefbaiffelihy agertt eliat provides a pH

Cse eads r ti me- dependent rel ease beads cont ai ned
(h"e A3 %%mﬁ‘f ‘tabl ets. When using nultiple oral

dosagge f204iVB ingtdiferd bP R tn‘éséi@rﬂ?%ﬁl)ﬁ m&Ché incorporated within
derivative can be adm ni stered before, sinultaneously

ingirtt pharmmeumatlle'raccmab?@bcadlsn In gas)casat the idrug(s) may be mixed with

ﬁtrgire% ?ﬂg% %{ﬁ gﬁb e ee{,/%]g@ eéﬁgrﬁgﬁ}nelaesagbs aht 1?rﬁ%mclluad¥e but are

natdmmnecstd diriders, Sirfickita IfilleRalisitépdt@Xapleh®, Akhlthe additives or
derivative and the PPl as |long as the ali phatl C

other plarpreeitigeliviacsepiablstingredinats, alous eren mighses. Binders include,

fﬁgéginq 199| gﬂﬂlo&f r gl?cgl \é'? 5@8%3 é{l 'rﬁ%tﬁglg’:l?mg{ I%gl'g?)[ypropyl

celtlfoseiand eﬁnbdxyrﬁethyll (teﬂllﬁlcﬁetsﬁhum paigdifd proliéne, sugars, starches
ti dependent., release form According to this
apdBer PRATacqicply AsePiablesubgpees wan qofiesipppropertics. Suitable

sﬁ@d&dﬁ'tssflﬁﬁltdb aﬁfl&%ﬁg&ﬁl QLehilP %h 18138%&*381&5' duffaBGhd. An

erlvatlveamnlstratl n since erivatives
eposplesfa shatable&iﬂlrﬁmtdhns sedisindaurgbsudfateancenment effect on

th I dt d t d
ol et Bestcles a e BEREHEL §Perked Mgt pecshem Gy seyBiptona
tdcfinigh&s. foﬁr Mtaick Ofie ipArtieled Shayi entzgfshla'tédaésea Hagd-fifkLBRule"

of the PPl fromthe enteric-coate pel | ets, thereby
uging MQanemmula@msmrpch@msoandt meteppls. | Bhdlepeapsulating material

STRRELE 8 o B0 D505 B B R

tHl stemhdvhrde £theRypdute iadﬁiggteun an anmount sufficient to
provide a pH above 5 in the stomach. For exanpl e,
bet V\Bbﬁn@b@ embodiment, rthe aetivomsdiantc af ﬁemateéerﬁavaon are

p:?([chg%i I ?ngﬁagl‘srg% gﬁ'ﬂl&% %e t%x{snsfc%?ﬁé)r&?é&)fag e og n%i'algPllrelfééQ to a

pRRi, uneddtet tablen fdrh&alphgmh prepared By haile d:crmlbﬂesmmalsley pre-
t he st abi |Ité o& th PPI in the stomach will

comBacioy dapring fploved u?f final cgmpgrssien h%\whp?‘bl\‘ﬂ é@@Sacan be
i faBRAGasTs WallKABwaLiR Wﬁ% Tietdbih/Enli g&ﬁ&g'fﬁpéﬁnﬂﬁe one

the present invention nay be incorporate
of mare op Rentosec ewannitel] Icymasianebi pdthte dj:aalﬂ,smldrmryttalhne ashylose,

BRI ML KN AT TN

steRalell d@sariBUicidl 8nd other excipients, colorants, diluents, buffering agents,

-e]

moistening agents, preservatives, flavoring agents, and pharmaceutically compatible
carriers. The manufacturing processes may employ one, or a combination of, four
established methods: (1) dry mixing; (2) direct compression; (3) milling; and (4) non-

aqueous granulation. Lachman et al., The Theory and Practice of Industrial Pharmacy
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not limted to, binders, surfactants, fillers,

di sintegrating agents, alkaline additives or other
w@basoeseut i cal | y accept abl e i ngredi ents, al onECDIB2067/002028

m xtures. Binders include, for exanple, cellul oses

(BT S R B mifing Frb GprineSahigB MY SB¥ive upon

oD inpéktifl orRipbh BbAtEARNELh &l@Al S, starches and ot her

pharnaceuti cal |y acceptabl e substances with cohesive

pr op&t tanether Spltcregiive, ther ermpestionsi AE| theepresent invention are
1 | _ - . - . .

SRR RERPIENS I5y) 8008 ahf s bt

swohd tham dpatir ighctionl vithewattherpathén dileantsyathe bjubausmégdm of the
into a packed mass for jngestion %}/ conventi onal
@

copPiiQiLisProqused forsaralpdannisatiorar These dermsgdre particularly useful
f&”&@ﬁ?ﬁﬂc}i@ e 18 @nd Eﬂé Qi derly! Sl GARRY }dsfa %ﬁyg g AU more

encaps I'ng procedures and nateria
aercpapleuthan swallaveihg or ahewinpautablebe The grdsyntphhamidceutical tablets

astric.fluid so that. the rticles are rapidl) .
ofipie slistidoszee Farmsafitinigeriheckaling 4gapWith migimal shaking or
agifg@at ed. In another enbodi ment, the active

I ngredients of the present invention are packaged in
conpilés demh {'sisbenston Fhiets"easmusadohpreimsedets ttalsloptpressed tablets

J I. t | ain, t ed tabl et..for |
AFAGBl b M B pRorL POS R Sad . S dbie
f&H P 86speior &ﬂﬁéiﬂﬂlgfao%ﬂeéi‘é@ do:ﬁ?e df the"PP1 £ANAE PPS efilancer. To
Such solid fornms can be nmanufactured as is well known

aghieven gapad disintagration fofy ths tehlst.i mclisiaegrant suek appsrescagpallose
. ose c . (0] ;
SRl MBI ERU B, 250 A9E8HRL AR 4 popa i
canpiessedahblst formolationsositiee alotie as dArcoribimasien sdth mivrocrystalline
stearic acid, and

talc, gnhesi u stearate, . .t her .
C@ﬁﬂ?% gf_ﬁtcg,ls wll kpawe or 1t PN LR ImprQYS eqm?rgssafgﬁm of difficult to
c gl%Ese Rbld AKERAIS. M‘i&éﬁgﬁ&éﬁigf! CR1lufos@VAbie 8r 89pRcessed with

an I atible The

pharmaceutically co carriers.
otheninfgectients, iplpr ocesmes addiyive figylcoynpossesd tablets and is well known

copbi nation of, four abl i shed net hods: dry . )
AR Kb g LG dh e JO tai s JETh Bhtkigls. Ttis
coOafrerdsIlefdRatls aiddr ld Aicelltpfibrmik.et al ., The Theory

and Practice of Industrial Pharmacy 17 WO 2008/ 012621

PCT/ The 09@Rp@BRO2Gblet 10@BpositRuc Mmayabinenddifioy tal the ingredients

rise filmcoatings ich preferabl.y dissolv p
EREBEY Aot ChERT et B FIER) et it el Bies,
irRNedife flavringragaits eveetelin sfléw i, Ribritfifts B StheNéommon

invention are fornulated in conpressed forns, such as

tabled seliypess, asawilkbe apparent do fagse sislisdrin thypst Othersdjgintegrants,
stidiPhs URODiviEaR! Eu?(ﬂ sBbiubh \Q@a&&[ g feofhd %@ﬂ Iyl U #I%?Ie& hﬁfhough
€ Cconpositi 'S pr or ora

aqueous torm of duce
cadearmeloseabdiam is phdfseed. or ns are particul arly useful

2 vl SRR 35 HFCHPoNG B cheus s S98ES S| o gpbove
Ry eI SoRtalPBlifble JRMHRESDE VihA"ALIBERY kigl akithéd, Subricants,
binders, granulating aids, colorants, flavorants and glidants that are conventional in
the pharmaceutical art. The quantities of these additional materials will be sufficient
to provide the desired effect to the desired formulation. Specific examples of

pharmaceutically acceptable carriers and excipients that may be used to formulate oral
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or other solid dosage forns disintegrate the al kaline
agent wwth mninmal shaking or agitation. The term

wO s08p€exsi on tabl ets" as used herein refers topCT/1B2007/002028
conpressed tablets which rapidly disintegrate after

b3 o e el BoneSiohicReParReleL FaSBgE, prican

Phhﬁlaeaiucamss*obﬁns’ﬂl%ejﬂ toRJoratd®by AFBeRYEhdraiRl d
di sintegration of the tablet, a di si ntegrant such as

cr osEer nmrpmg@l sduminisalay, bibe addbve t ngredients are preferably

aéxg %@ﬂéré‘& gr%ogl;sséd%%ﬁtg{leaoﬂg eéﬁ(rﬁﬁcﬁllreﬂﬁgc%oh or_ buccal (for

resse "o M i on's er al one or
emmle nadubﬁﬂguml)t hadmhigisoationst & | car@positddsul wile, phmrmbeutﬁ:ally
wel | known for its ability to inmprove conpressibility

- agepighlervenisles argamiesimF@sadminisirgiiornby Bygdiog, it is preferred to use
tﬂgl eﬁﬁ@& {rbr%dgé tée ﬁltesgﬁﬁlloé% Qégené@%cg{%mg%%% gfz,ﬁfr{i}’igﬁ?ga?dalw dotain
othenpolagsesichadsl bufferarat prssemitllvek svwell fasrsuiffidemtbiuantities of

0 i nprov sibilit diff|cltto o ress . .
PhedRER e AP falts o Qs 1 Thakectp HORE e with
rdspéet AY bR, [hadaRGtng HRGHIRAHIRRNEES RomPBLifbn into the form of a

conposition may, in addition to the ingredients
saletsary orsudperisioneall didwents qustotriagity usedrie thesart eandfet wsad.uEzamples

AN A LN R R T —

al@bﬁtﬂfpélszh léreogsitodCindvaamitan &feriV ISodfaen SRBAEE Mudode or
those skilled in the art. Oher disintegrants, such

glysereh guyi be drneepapied Jpigi 4 Whesanentin ageRicsl ar ampapt sefficient to

ONf S
PR R eyt WA, TR GBI SR0P B Mt contain, grdinary
dxss&lhng aRiBpleuffers, nRd gasevatied, adopeonalby calloﬁﬁg agdtitgifiagrances,
sui tabl e quanti s of other materials, e.g. djluents, .
flpypss.; eugsteners, g aﬁﬂuﬁgp haymzeelogichlhy a%ri\@sageea whlahtage known in
telagvorants and glidants that are conventional in the
pharmaceutical art. The quantities of these additional
rrat eFordhecal delliverg sith‘ef pu¢ efithe attbqungnckltéatstdré)oﬁea'b ferthulated

ectgﬁo t he d gg lation eC|f|c exaqples 1

inch PO B E e a5 ha pE gpgoss rasucoss

dEXehPLEPPS anbRk Mathiecdiﬁ&g'lﬁ: OaclP Eﬂmé@ﬂ@ Podides 18 MEnative
2008/ 012621 PCT/ 2007/ 002028 dosage forns are

royéssef adeigistrgtion éhat-laarpdrlim omrwsemlasmag@iﬂs efathe active ingredients.

RGBS B o ABSEE BB Bl b

5)0a7,629,06,259,a98Viafd H,80(832N It {sherefsibly @hatn@e EEPICRt deliRéred via
preferab adnmi ni st er ed by i ntravenous, subcutaneous,

I
tranpmpugAsad é’él“&"fr}’laﬁ dlq plinhatie caybexdic goidpr d@%ﬁ?‘ﬁ? dhereof such as
sifid Ba4 %r)th@ﬁfgtﬁyl Seg{eghk:r?ﬂﬂ’tlvle Qh%%ﬁ)@rg'(feh%}%d \%J gral tq]_olets or

pharrraceutlca es or carriers.

caq;dumen Tats, d?PIOﬂIlajD)bel f(mﬁﬁlatednfor ittanbBugosal emrceﬂ) tiehvesﬁ and the
e.active .n redlents in solu

Hi6 Garboeylicfesivatiys mpl eRRlgs lgpg% gqj'muéqt?p for oral (tablets capsule)

delivery, in either separate or single-unit dosage form.

The dosage of the aliphatic carboxylic derivative molecules of the present
invention may be in the range from about 1 to 100 mg/kg body weight, preferably
from about 1 to 10 mg/kg body weight by parenteral administration per day in
multiple dose, depending upon the type of disease, the severity of condition to be

treated, and the like.
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ot her solutes such as buffers or preservatives as well
as sufficient quantities of pharmaceutically

waemepinbl e salts or of glucose to nake the sobait/iB2007/002028
isotonic with respect to blood. In fornulating t he

phar nac i cal osition intao t formo ) )
Sol utPg foligwiag §ps@ﬂn§1iea Are RIFsented|ip @ﬁfﬁg tQ fRore .@ﬁfx ilipsigate gertain
elBolliffendy bf ﬁ@nnb&daﬁedrhé?@w Efh n®@Wa§Uhb R, 8d U4 as

are water, ethyl alcohol,” propylene glyco
ligtitvagc thealmedd iseapst efathy linventionhddne sklledonytbe Iaytl @ngeadily devise

sor bi t lLori
P catigiops 20 i iRafio o he pRasielR oS iR Sithout departing
ﬁbhﬂh@ﬂﬁ@&bﬁm@gﬁﬁhu@ﬂ an anount suff|C|ent to prepare

an isotonic solution. The therapeutic agent may

further contain ordinary dissolving aids, buffers,

and preservatives, and | 4y, coloring agents,
fragrances, flavors, sweeteners, and other
BxasipletoSiguliohYofoGastie ARGESeG e Fbllewingk@midmiinistration
the art. For buccal delivery, either one of the active

of ffgil'ga.semtgat&mem'ﬁet&ﬂéstfbwnflmf@éestwrf’fafu%rmcg{ i fRats
desi d i VT t

Tr ang %ﬁc BJs?gal %Hg |%§Pye%¥ 4 %tﬁ g§§1§| {;%?1 qu%é 88 fg/ke),
nemoinetyldster af isdcainic eecid eaS,pmJGS ng;mradlmethychteiswe of succinic

r.Qqute o m nj tratlonthat rapi dl reases
oriaRs” 47 2P Redhel ke Bhecaicgmbuies ough Biabous®® aneshetized
wigl lke\fﬁflﬁﬁeﬁkﬁﬁﬁt%fr%@rtﬁe gﬁﬁ!lso\?vﬁg thLEd eXMBngd BddiSonal 3IOt min,

pat ent nunbers 498 and 5,800, 832.
ghsirio juieewap k:elletclt@t fromethelglastns letaéri. v Acisdowtpat was determined by

B DIBCSROR T e Ol SR B AR s by

miulgplpiag i satplevollghd b?tthé/@mﬂ kReh&ffra@de Redultéeir€expressed as
oral tablets or capsu Thus, PPl nay be formul at ed

nyeghs + SENS a2 %maIS(fs%@aﬁ) experimpntaleranp AR demanstystest indFigure
1S3 %%%fsu%‘&ﬁ R 4R trgw & 85 B el (S L E WdiPTas the

ora ets capsu Ivery, 1n elt eparate
nonhosiethyl estemnof suﬂnmmg ecifl (m®) widie effetvgen Ghhéivéng gastric output.

liiphati ¢ carbo i C derlvatlve nmol ecul es of the
s%»g@ SﬁPW\Pé‘n?‘)rf%ﬁ gheen 00 mHRUES RGYY o BHPEISOigation These

r@sgﬁs e tlﬁgfjﬂ’levéﬁrhgtlﬂ&} edRErSin@" bfrge&lgp&‘t& RiRVatlves Of ggcmmc
ng/ kg body wei ght by parenteral a I stration per

a¢id areredpablsl is edbaeinglggsaimdaaid) outponevehaftey p@ muhunds :ﬁeaséosmg,

t he severity. of condi o.b reated, and t
S‘t‘%&?%“nglg ‘@&“Jydzﬁﬁss}‘é‘f% 1‘%%‘6%% égﬁo&f‘ BibYFs gon ﬁ?&tm acid output
cbBibredtd e RVAARH Oftiz2d Sukifsgnied in order to nore
fully illustrate certain enbodi nents of the invention.
They should in no may, however, be construed as

amg?e ?’gd ze]s er 8? 55 i\g”fagtt ’srfiﬁﬁ etglfon{l?'gcﬁ’lgg Z}éeidlul'nev%r of

pmpﬁazmtancgamrw‘a&mecpétimi pl es disclosed herein

wi t hout  departi ng fromthe scope of the invention.
To further study the delayed or sustained enhancement effect of dimethyl ester

of succinic acid on the activity of pantoprazole, an experimental model of conscious
pylorus-ligated rats was used. This experimental model permits the analysis of the
effect of drugs on gastric acid secretion in conscious animals and avoids the effect of
anesthesia on gastric acid secretion. Pantoprazole alone (3 mg/ml) or in combination
with succinic acid (SA, 14.88 mg/kg) or dimethyl ester of succinic acid (dmS, 17.65

mg/kg) were administered by oral gavage. The succinates were administered 30 min
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EXAVMPLES Exanple 1: Stinulation of Gastric Acid

Secretion Follow ng Oral Adm nistration of sodium
waeemsiomate, nononet hyl ester or di methyl ester BPET/1B2007/002028

succinic acid in Rats Rats were adnmi nistered (per o0S)

with succinic acid (SA 14.88. ngy/ kqg), nomet hyl est e
o W, e AR SR, e iopT e R I (o5 TS I 28 delayed
efféct SCHMRIH1 ediet B cE¢Eic héidSorBdrkd o Wsd Néh-BahAlged S&cinic

mnutes |ater the rats were anesthetized wth ) _
agidt 420 min ot sencinated admdnistration, dhevasimaly sieedanesthetized using

| owi ng._additi-ona Q. mn, ast g j.ui ce wa
st iie L Rl BOh} IR o eolys pERTMA i bR g pertorm the
psletriigatiesl phycedire tahdtd eldsevtHehabiafden. Thk ahinddls tefithehlplaced
expressed 1n nEq HO was cal cul ated by  nultiplyin

bagkdntorifsytage oy addiiongl | imip after whichdhe tmalsvergsacnficed. The

e R PRSR i IR RGphulid (Bl fbmPh PR A BREI cqptent
wasloolhdcsddr affollowving cehitrifeightydn, dlsd gastrid owpatcandithe aHi af the gastric

.(dnmB) as well, as th nonet hyl ester of ccinic.
14gs azﬂarﬂ%f) wite deteBpinggt iRata il%Pﬁ%“&f@ %gw@%?_tl‘fﬁcofjo%asm output.
TREnfihHer ¥Han R a¥isa07 &f {Rh ex YRt \GeoypP0 M nutes pri or

to pylorus ligation. These results indicate that the

di metAlsydan dwt seen am dFignoendprathiey [the suasimathsrwera tadmasistefed 30 min

succipnic, acid are capable jn enhancjn astric .acid.
Rk toutte agmiistratdp oS pahORTTels Py MRS R e e o e i wes
cARbRYSTEnRincinSthailcfest ITHPEoh gatrit hgiddritput atrh¥RSrediilts support a
dglast ric acid output coggar ed to the non-derivatized

aYes on wustagied. enbianpepient offecyjofthehdimetiayl esten lersyatiye wnghe PPI
jd f enhanci t. h tivity of
,aﬁgﬁ%ﬁr g%%ﬁgg’glﬁe ‘%é‘s e?lgg{?%g%gc%%lgrag‘% on To further
study the del ayed or sustai ned enhancenent effect of

di methyl ester of succinic acid on the activity of
Eﬁéﬂﬂ&pﬁéﬁﬂéﬂwl@&wr FOIBAISInG b pEetotf Py duhigiter (PPL) and
' r at-s. was used. This experinmental nodel
dghe/ért%ﬂ%gfe% P@wﬁgﬁl{/g@ of the effect of drugs on

gast Hiagl gelatch capsuled i on i n consci ous ani nal s and avoi ds

t he fect of anesthesia an gastric agid secretion,.

pant BFEEUREN SHBHES MniHER Ooied GaRDPTEcT G on gl methy
eSIHICOH dHcEinRCAEd EI%S) hild BPLMBINMG)is S ardl iriiBbii¥le BRAKY foBthulation
succinic acid (dnb, 17.65 no/kg) were adm nistered by
awt BPI dgmafcrgelaterhas snten¢-neated gronnles ad time-densndent 3eleagercoating

&a .
(Pl EREL ) GRefes T B PAREH 1o @ efih iBule g amoun

coesspandifg t® Bofe! BBIeghd GU0ERI m@f DMSBéddpsEst Alter@htively, each
succinic acid conpared to the non-derjvatized succinic

cerppeundimay b pagkedt inanciafividual capsiienvhile those gapsules are packed
Ll | a ety I.0Q:1:.an et.i

PR 4 S50 AR by HATBTRCHATLLE SFhound may be

sqatdteCusimyg a doutdecHaniberddapsyly.l orus |igation procedure

and to close the abdonen. The aninmals were then pl aced
Ag Immediate release DMS formulation:

o 40 mg enteric-coated (Eudragit) or time-dependent release
coated (HPMC) PPI granules
. 600-700 mg DMS

° diluent
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back into its cage for additional 110m n after which

the animals were sacrificed. The |ligature was placed
wa@emanethe esophagus, the stomach renoved andPQEBE2007:002028

content was collected. Follow ng centrifugation, the

gast @ ut %é nd the pH of the gastric juice
sarrpIfIla efs o aplet %rm ned. Data is presented as nmeanSEM
of gaht rphanaadentiéal cobissfbpiay e amith@l forthSofo tablétnor more

each experinmental group. As can be seen in Figure 2
PierAbly heapigic c Thatcerlehspatamam mized of dOXE mmectﬁtr: oeleggs as

oL} e Rl B NORLRARfe by Y bl wder
cehprestion preBRire)omdyasitide caréety df omﬂvmnﬁonaThaiﬂﬁmgeadllagmts to be
-suglport a dellg%/gama&tsust ai ned enhancenent effect of
CORBICSeHiRA Y c2B IP¥ative on the PPl activity
conpared to the non-derivatized succinic acid. Exanple

3: Oral formulations conprising a proton punp

i nhi Bowder foP@ia) suspehsiati met hyl ester of succinic acid:

Hard gel.atin capsul es Hard qgel ati sul.es nay .
cont EPRO o oBRSEpaRtpR T coatiiead eLRIER 3t RRieRG oatgd pp fime-

defenget GElehse cdaicd PPPRnuRRd DNES is INMBnrhé&diath rélBast Tomlilaion (as
rel ease formulation and PPl is formul ated as

mentiarqdcabong) e BPh reenforaylatnd as enterifepnatedont timerdependent release
cl&ﬁg% érgg%lgé gfegag}é(z ?ﬁ,léna%ls s pers %l)ceomlgr'gglgﬁh ggmg?%ﬁ Bﬂlvpcﬂl%ksgkets to be
comtitiesp ovittli wgert OWHATGNIREN wathow £6K) p6Odeirgedoitss Retiniform liquid
capsule. Alternatively, each conpound may be packed
SYREBFON- ndi vi dual capsul e whil e those capsul es are
packed together in a single capsule. Another
possibility is that each conpound may be separated

usi nghigctalNel BleBafafignber ed capsule. A) Immedi ate rel ease
DMS formulation: 40 ng enteric-coated (Eudragit) or

t i me AdBPe Atk PMS éiqgwswlutixmaisauel(aﬁm dplvingp PMe end PPI in

O TNBS, =T Be P ARTARER 3 s cor

s¢lbasnEsedi sohion CCI BRI SAnidi ORISR YcohEeritfatddn@ Of t@hes) Gblution of 9%
tabl et or nore preferabl {Fca plet. The capl et contains

sedipm,chlpride seivgon isAtrddle obtad & 4% solygon. B prepaec dose form for
SNl SRR G0 P18l DI SREIAT, EhA3 Y spom
ch\hodée walutied ¥t oéncentmationt o damginabdredt 601 engdint] ragpentisely,cand the -

ressed into caplet for atio
resultmg sgﬁtlon may be used 1% 1ntrgvenous admrﬂﬂstratlon of the compounds.

It will be appreciated by a person skilled in the art that the present invention is
not limited by what has been particularly shown and described hereinabove. Rather,

the scope of the invention is defined by the claims that follow.
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Powder for oral suspension Powder for oral suspension

is conprised of DMS and enteric-coated or tine-
walepentsnt rel ease coated PPl granul es. DVS i SPETIB2007/002028

i medi ate release fornulation (as nentioned above).

PPI gzre formul ated as enteric-coated or tine-dependent

rel €88 coated granul es (del ayed rel ease). The
conmpesi ti an phgiFRSetital RSMpbsitian d%ﬂfdﬁ@n% ho abBve 1ngred1ents a
constituted with water. en mxed with water, wder
phaspeeeically effeetiva pmquatdof: s(is pansiromorg ﬁ}l@tatﬂabwboxyhc acid

o FRTECK G OB L. BYBL oM e SOLN IR o R R
a@dhﬂ&lbﬂﬂes Wmomrmaate paripfay selts; e@d qi) ah. 1ﬂ%emﬁleugastnc H/K'-

chloride solution for _dissolution of PPl and
AdEazeproron Ry m@lﬁtltq&églﬂ)swhmmdhe 8ftivatipn 96 grrietal o Cellsitiates

@'a!as‘i? Lb&& 3Fhift dfoﬁgwl,n% ?Httweeg alifiRfERioR aftd/o¥ pRAbAYs B at least
0 prepare a dose rm i ntravenous
a6 6 insh feliovang detitatixadadihibisaagordi ssol ved in 10 nml  of
0. 9% sodi um chloride solution at concentrations of 4
ng/mM and 60 ng/m, respectively, and the resulting
sol upi on 1Ry caﬁllpuﬁﬁgn 0T d1d @Y SMHekSn aﬂénanbﬁétfca&are&ﬂlfc acid
t he conpounds t will be appreciated by a person
molgehlesd ar sateramdt arhanont sagurpteéd s emnopatbemhcon dicarboaglic or

bee arti,cul arl.y shown an
sl i SRR on 18 o BRE Refp e Rt BN BN,
invention is defined by the clains that. foIIow 22 WO
2008/ 012621 PCT/1B2007/ 002028 d ains: 1.
phar Aaceuflhe gompesifien iafi daint gnprhiesin gh%l@habauo\/@arboxyhc acid
[ I f f
mRUER SFEbR: § mBIUCRERIE hag, syt 54 VAR Mt omarare
odetophitaete] Blﬁﬂlnylrébhydnd oxtloytetatpr opyl or butyl esters
of aliphatic carboxylic acid nolecules which activate
parietal cells; and (ii) an irreversible gastric
H+/ K; AT
act i {t/ at i olri:ﬁcéafe °rg%ﬁt§}‘a| jsﬂﬂll5 %’ﬁrﬁgstuétgﬁ bor %gicﬁﬁlglsgg&n'
30 min foll ow ng derl vatlves admi ni strati on and/ or

prol gngs r at t out 60 | owi n C
ert Sacs a8 Amenflnh qfdam £ Sypclin e (BrvAlve of aliphatic

carbétyRclacidvi&ule fsr}ﬁoﬁ’drheﬁﬂﬁt drCdifRIRP%Net 6f 8€dcthic acid in an
nol ecul es are saturated or” non-sat urated

ampwdod booyegn i58 to §0kmBoxyl i c or tricarboxylic acid
nol ecul es havi ng between three to six carbon atons. 3.
The conposition of claim2, wherein the aliphatic

car bexyl i Thacddinpositioacof etai@r 6, ofigeréin Her actiVe: m@écﬁérﬁs are
acid, succinic aci d%ldfyr uvate, citrate, fumara

foropdateshin g singleamitsy %&@ansswateém(fj?c@@ﬂeelayered tablet, a

press-coat tablet, a multi-particulate capsule, an effervescent tablet, a suspension

tablet, solution and suspension.

7. The composition of claim 6, wherein the PPI is granulated into beads
coated with enteric-coating or time-dependent release polymers and the one or more
derivatives of aliphatic carboxylic acid molecules are formulated in immediate release

formulation.
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4. The conposition of claim3, in a formsuitable for

oral adm nistration. 5. The conposition of claim4,
woh@s®ir2t he derivative of aliphatic carboxyl PCT/a8007/002028

nol ecul e i s nononet hyl or dinethyl ester of succinic

d f bet
CompBst 1 o orofanihins 37, KEFR, 1 ke ! R YompoaliE  futhe

c@hprises 0h&bt @bfOhdnderivalizedl aﬁphlz[tictcaﬂfo&blhd asageldcale’)
selected from a double-layered tablet, a press-coat

tablet, a multi-particulate capsule, an effervescent

t abl a L t RERS
7. The coﬁ%%????gﬂﬂg? otg?cgil% %’ §IV\}r:%er el n lt?lﬂ]d %%I% ﬁﬂ’hatlc
cgbaxydicmeﬂmoletmlehe auteinic acitl @add thd dliphatie carbexydmt acngdcm\zatlve

Ltj.ne end rel ease polyners and the one or nore
lsdié WF$W§%SY‘CCHPF ﬁﬂati c carboxylic acid nol ecul es are
formulated in inmediate rel ease formulation. 23 WO

2008/ 012621 PCT/1B2007/ 002028 8. The conposition of
cl ai i9.1, Wh@cfanposnthm of@hpmsi, wWherei thetrhtéo betwcﬂpthesms or more

A RN T T A

1830on- derivati zed allphatlc carboxylic acid nolecul e
I's succinic acid and the aliphatic carboxylic acid
derivative 1is dinethyl ester of succinic acid. 10

The ¢pnpogj &%fp(%ﬁ it ¢ Wikt \Mﬁ?{eﬁ &e%ﬁ’? id s%iéc? e group

the orie or norer derivatives AT D oxy

casistnguife eathepsazale] dnli@rﬂﬁle Ilsomé}ﬁaﬁolezolaﬂsdpeazabo qiantoprazole
1:5. 11. The corrp05|t| on of claim1, wherein the

PPI
lepgn%p@&q, danatopyazql ﬁél%l% @E;ant@@}fzﬁ gltqromj’ alkaline salts thereof and
miakepuatre. oneprazol e, isonmeprazole, |ansoprazole,

pant oprazol e, |eninoprazole, tenatoprazole, single
enant i omers t hereof, al kaline salts thereof and

m xt er eof . conposi tion of claim

wher &f'n tﬁE © coATRSSt ’colnor??f Ellla)ﬂ)'le? VSRR Q}%é’ogﬁ’os‘hm‘ further
coiprish i SntAURRY agehf &BdctivVe agiRdt 'B§$te1"i’@i?efsﬁi'iﬁ§‘mrtﬁ§ ktdia6h or an

in the stomach or an additional parietal Tcel
a@bincpnﬂép@metgle%élcao@daﬂor o¢tectedh froni: ghegolataf dagfeins, buffenng agents,

buf f ,
el P R tuoih RERPRAIA IneBhremmiBe 00 s ming acids.
13. A pharmaceutical kit conprising as active

ingredients a pharnaceutically effective anmount of:
(i) bhe of nBhamareysieak i Kitc emprping: a8i dctiver jingrediels 2

oS B b2 o /o ol SRR o

dq:riaura'tied%sadelefc&ldl fsom amdth@l iejhy@ ipropyl @ uss/l bsters@daliphatic carboxylic

H+/ K+' . . . .. . . . -+ +
acid molecules which activate parietal cells; and (ii) an irreversible gastric H /K-

ATPase proton pump inhibitor (PPI), wherein the activation of parietal cells initiates
at least about 30 min following derivatives administration and/or prolongs for at least

about 60 min following derivatives administration.

14. A method of reducing gastric acid secretion in a mammal, the method
comprising administering to the mammal an effective amount of one or more aliphatic
carboxylic acid derivatives selected from: methyl, ethyl, propyl or butyl esters of
aliphatic carboxylic acid molecules which activates parietal cells, in conjunction with

an effective amount of a proton pump inhibitor (PPI), wherein the activation of
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ATPase proton punp inhibitor (PPl), wherein the
activation of parietal cells initiates at |east about
wa@osmreetol | ow ng derivatives adm ni strati on arci/m007/002028
prolongs for at |east about 60 min follow ng
v \% dnmi.n i 14, et ho redy
p%rgest%lr ?eéfsalgict ?ese%t E%st o gnjg %@low&nﬁegenvtaﬂvea; a&mmgstratlon
aRd6iproRn Qfo@dfﬂeﬂét&b@titlGwnincfoﬂbkemgmﬁﬁﬁitlv%ﬁl a@hirfgiative.
amount of one or nore aliphatic carboxylic acid
derivatives selected from nethyl, ethyl, propyl or
but ygs eSt @48 nflthodbf B ﬁfl %f’?}{eﬁ’élﬁ%hé th%?de‘i’ lEf%lcﬂ%&‘éh %m the
whi ch activates parieta I'n conjunction
gavup efohsistingy ef: aaﬁnmbsopha@tmrgmsmmS,pdmdenmb; pastrix u(cE?PId)deenal
erein. the actlva 2008/ 012621
ulfesy /H%W%we%te it QroapERid e R RE Ty dry s, QYSAID),

néRaléer %sﬂélﬁlaf Oéalsﬁ’me%hggéa'l Viehily Efiseagk éﬁsﬁ*ﬁoﬂia‘soﬁcge upper

and/ or prolongs for at |east about 60 nin fol
gastrointestinaletd eedumg, rstressr weération, Helicobastergiyherd infbctming, Zﬁmlhnger-

EBhn PR 5, e Sl i Smid st

duodenitis, gastric ulcer, duodenal ulcer,

pathologles associ at ed mnth nonst er oi da

ant i 16.nf | Aherarethog oficlags 16 Nspgrein the memmal ésed hupapabidch,
gastro- esophageal reflux di sease, gastrinomas, acute
upper gastrointestinal bleeding, stress ulceration,

Hel i thbacThe npythat of iciiec16,00bereftDlthd BAElor fablel 8@ivatives of

ndr o ES), Werner's syndrone, . and systenic
16 &gt?e@/%sc acj¢ motegyl mﬁwa@ Hy pmediatgirelease foprglation
aﬁﬂammﬁﬁﬁ%réﬁ"ﬁﬂﬁléh%uw witlh fhe I@Iﬁlﬂ"&#a'ﬁSH ?fthg ld@fa%dl@lease
wherein the one or nore”“derivatives o phatic
PBBrboxylic acid nolecules are fornulated in i nmediate
rel ease formul ation and are adm ni stered :
simultaneously with the adm nistration of the
del aygd- r ¢h@agthod Bt -claif 17Th@nBRIN @t Bhe O dhBtelderivatives of
wherein the one or nore derivatives of ali phati c
aliphatie xgibpxylicacid mllmlﬁs @ge moeomlihahehmyuhyl ananecthy] or dicthyl
est.ers of

ARBTG5 e caeld i, 57 P, T, ot o Pl

sﬁjdﬁtyl @A@Mamac@a{a_l oacetate. 19. The nethod of claim
14, wherein the one or nore derivatives of aliphatic

carboxylic acid nol ecul es in conjunction with an

effegyiver f et P . 1 ni.ster Visa- Or.
‘oLt ? of awlgqf 0 Ic(rl;aﬁm i’%, wﬁér%ni”‘?t@ ghe o rﬁgre h&l\%l%s of
aliphatic carboxylic acid molecules in conjunction with an effective amount of the PPI

are administered via oral route of administration.
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