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NEW COVBI NATI ONS OF AN ANTI EMETI C AGENT AND AN
ENKEPHALI NASE | NHI Bl TOR Gastroenteritis is a di sease

W@R00s07®86E i ous origin caused by a variety of bBRCT/EB2065/000351

virus or parasites. It manifests itself essentially by

di arrhoea (iy (?GMBINA?HUNE*bWANeAIQ?PEMEﬂ@ AGENRE or

and el ectrol y nausea, vomting dom nal
pai n. Anong theseANBrAN&!@EPHﬁé,INASEs@JHI&HORg to
fluid and el ectrolyte | osses, i.e. vomting and

di arrhoea, are particularly dangerous i n young

chi '?é@t‘?oér’i{eﬂﬁé G§ éij%Hs@t bPhfedtidud @rigli eauesd gy a variety of

mani festation, may result. For a long tine, this
badtenal\owmhma“aséem/as cured by the use of opiates (or

ey Finats bt pened Mol bUAERYES AEERF rRE Bl Piperseoretion

Ul B Sarfdr ORCHERISDICKausSR uantith@ladel lfuinal paimarkmeong these
bacterial infection and nausea, I nduce vom ting and

maatfeﬂat;oa@nﬁmpdea@wgaﬁ@dﬂwﬂ@Mw qsdrobrielgpseaug.e. vomiting and

é\ ﬁlg%yg R'ﬁﬁ(eﬁﬁ@&?ﬁ?r lflé]ﬁlﬁg&é%{ﬁ cﬁ[l&re%nlnywﬁlﬁh'o‘%ydratlon, a

Iif@ftMﬁHaitéhlﬁQ raghifdstaticn, nadyt Fesugth hi ghly recomTended in
i nfants, do not shorten the duration of ég i sea ?
and Fena lerg Hngrite infactiaus HRBASDHEEI WS Mﬂg? Useof opiates (or

%@??ég#@ g?uggs"’}ggﬁ%ﬁflégﬁw Qg@nt@réﬁﬂp Bidl q@h}/%{hbﬁ h&fidons but each

_ _ one met ocl opra are
ok s treatmehts sbiferanfroni dravieadkst rEBatsmepiates rtend der enhance

e S8 s AR S D, Bttion o
g@}ﬁg\){i ygc%tlgﬁg tfsﬁRIfS Ly |We|ﬁ1%n?§‘ P&Ht-RRc@Ref &6 only active against a

e vari ous manifestations of
gastlr badiiar idfi the cankablagents seshydratiomeptutiopsi raltheeeh highly

R eSS o BT B gt T v

%ﬂjgﬁkﬁ{ SndusR4 aRd vomitiRf OSbfnetiniés, dopaild carfthgehists with a
ts 2000, 14, 81) and 5-HT3 receptor ant agoni sts

WEddnnlpaBt/qmnpé’I%@h aciesoc-at prapetdana alometockoperiie, are

gisraien, GRR 8 fediaiieibeame RS Y tprevent nausea and
V&%‘itmg Qﬁﬁgucﬁbgeﬂ@%aﬁ%ﬁﬁgé@xﬁb ?iamldéhﬁymﬁt“ﬂmg More recently,
B

, 39, 397; Reeves et a Pedi atri cs,
MJ@ ”@\'552P'ass|@s\e0ferdrugwwereezﬁéqweﬂﬁnﬁ%s@rt akbe\ema%éﬁe various

manaf%e Stions of%}% FobRteht gY%ﬂkephalmase, i.e. neprilysin (NEP) inhibitors,
e.g. racecadotril or dexecadotril, which inhibit the net intestinal hypersecretion
of water and minerals (reviewed in Lecomte, Int. J. of Microbial Agents 2000, 14,
81) and 5-HT3 receptor antagonists which prevent emesis associated with
serotonin release from the gastrointestinal tract occurring in gastroenteritis
(Cubeddu et al., Aliment. Pharmacol. Ther., 1997, 11, 189; Ramsook et al., Ann.
Emerg. Med., 2002, 39, 397; Reeves et al., Pediatrics, 2002, 109, e 62).
However, while each of these two classes of agents is able to prevent
some symptoms of gastroenteritis, they are unable to prevent their totality.
Hence NEP inhibitors do not prevent nausea and vomiting which may
result in drug and hydroelectrolyte losses and limits treatment compliance. On

the other hand, 5-HTs; receptor antagonists are currently not approved in
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some synptons of gastroenteritis, they are unable to
prevent their totality. Hence NEP inhibitors do not

wEe@serssnausea and vomting which may result PCT/B20¢5/000351
and hydroel ectrolyte | osses and |linmits treatnent

entelitfs mqblfehgf f?lteﬂe{nthéﬁ‘l@tlc %fﬁiﬁt%yrsffﬁ@é’iﬁgy were not reported

n agonl S are current Yy not ap
ﬂonmaﬁthymoelectrblyﬁm lossas v dfanthlem rstcmis ianshone cof these agents,

ff he
FRaserbE: HaeanT adidoTrh < RER ErehEs iRebusn ebal 0P ot
@f %fﬁﬁ:r@&%‘f@ d&&f#@\v%ﬁém@noow@ﬁ a$h@pn cRi)t hefadtodibahbea has

ect diarrhoea (Reeves et al., op. cit.) or even
evarr bege de’ssrlldsml asiaaidereffash eesuliing fom tr@ptm@nit of) gaatwenterltls

f act h

b b Lol SR 51 T AR FHRE BB Ingipeutis
pg\gi;anﬂe1 om%{gﬂgeddu et al., Alinmentary Pharnacol ogy

and Therape ics, 1997, 11 (1), 18(-191). Thus, there

has been a prejudi ce agai nst using 5-HT3 receptor

th g‘gl{j)lllné ﬁb%r%ﬁ?ﬁ%éﬁg ﬁ{d@eﬁ%@ﬂsf%éﬁg %Ie[gﬁj_ F@@]Magomsts
B patientsTEuffesingtwith Aretges stich ascmatiEnmaitvitn gastroereritis. As a

NEP i nhi bitor has neither been disc|losed n est.ed
Esuln g adied of Th S-ptles EaREPIQy BREGPS! '{?ecﬂ%&'na%%% wifi ‘a NEP

HARHRF RaE eYth%PH% ntdﬂt%ﬁosf%ldcﬁbras BR{depd: é’ﬁ\/lgégf&( Iy

I mproves t gastr nterltls
pr ecTiel predant hawehéwms havadnbivatuntexpeatesityei fowindn that ssuch a
5-HT3 receptor anta oni st

h
GPRRINGHOP Slfeath AMRto @ﬁﬁféepﬁﬁﬁf e BRERT B Sg uch as
race%ﬁ’é’b&é&sé’lgl ngfé‘%o@ég?ff und thSﬁiHe@&cﬁfhtiﬁ?ﬁépﬁﬂﬁ% receptor

syner gy ccor sal d conbi nation all ows
anizgoass, smihnaoondansateom éregraaisetnos, ahd mrakephalmase inhibitor,

SN 1 851 i argcoii e B SRRl agR B (i’ WDEARR ofyrerey

QEC&II&I%Q‘E? eé&ﬁﬂtcdnﬁb’lﬁﬁﬁérp %II&\% % Q@Qpréééeﬁmbhﬁ be@llivahifestations of

present” 1 nventors: 1) The conbinations of the
aocutergastnoeaidritisi t act|V| ty for a broader germ spectrum
and invol ve conpl enentary mechani sns. Net intestinal
hydroel ectrol ytic hypersecretion is partially

i nhi PiitrRmt By peobduid Bpargfthaesitse féltdvﬁngfdmbected advantages

i nvol ves di stinct neural nmechani sns and, therefo
af theneorabinatiencsf thadesntrinyentionshave bgen n@ntlﬂed by the present

inventors:

1) The combinations of the invention exhibit activity for a broader germ
spectrum and involve complementary mechanisms.

Net intestinal hydroelectrolytic hypersecretion is partially inhibited by both
types of agents; this effect involves distinct neural mechanisms and, therefore,
allows a synergy when both are used together.

In agreement, serotonin, via its 5-HT3 receptors, exerts a pro-secretory
effect whereas enkephalins (when protected against degradation by
enkephalinase inhibitors), exert an opposite effect via their delta receptor
(Shook et al., J.P.E.T. 1989, 249, 83).

Furthermore, the intestinal antisecretory activity of the two classes of

agents is elicited differently against the presumably diverse causal germs as a
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In agreement, serotonin, via its 5-HI3 receptors,
exerts a pro-secretory effect whereas enkephalins

W@ 206079860t ect ed agai nst degradati on by enkephkdT/IE2ee5/000351
inhibitors), exert an opposite effect via their delta

ﬁt:oj‘% 18hcd %?‘aﬁﬁargﬁt ﬁéurall é \%\I\Fﬂ &-indS6&d irdthdir ?l@secretory action.

er nore nt est tlsecretory activit of
Tihes tcymjarisaisrsaqoreﬁ/eatgsethmhymereemretlol@(ﬁlldltéd éxyeSaInyonella but not

t th
SOt P LSO aL ) S0 4 HOE hISETD, B a7 11 Role
étﬂ%l F PrOnpSI efowy 448 i ¢078)Tmme@m@ik§phémﬁb§a emeapitsrs, e.g.

e hypersecretion elicited by Sal monella but not
xziu:ebad@tnbor gexecadotiipaire actie against eholgra ang. Eneefi toxins (Primi

dosb; HidsDiS0ve) 188 eal’ dRReiniendicss: adiig; o effects of

Enkep Ha?fﬁ%é‘(?ﬁﬂ/bltd)r RicedayeaRdnt &mferotexip-ipdlcod intgsiimaltsecration
cholera and E. coli toxins (Prim et al., Dig. Ds.

oiat. Qigswifted)., 172; Banks, Bose, Fart hi ng, The effects

o SEREPARS AR AP, oot 0.1 mako) an

Eﬁih'tlid'lhﬁrg@éi) act?ﬁltyeltzaltbalgsie%dkmhl\mmus se?am%mal lnoodelsssuch as
. g. dexecadotri

it 0l i 1o Bss WA MR ARSI ot AT WA  Ungergegtedly,  the
mg rr%?oﬁaasctc Fdlﬂg toelﬂgln)";v ﬁn foy Rt tHES 'égébagﬂ&?%f dexecadotrll

rhoeas. “Unexpect e e combi nation according t
0 hemigrkeewith ondansetrorst ang/ekgaistrong lgthicdentite cdpﬁe@@dayantldlarrheal

0.1 ng/kg with ondansetron kg) strongl

B@!‘@Ntﬁ’@?‘éomb ei;G]z)p@q\jefgﬁg !ﬂrﬁ}r%?e act | Vlgt)); and

Co”pAS&t‘:él er@é!ﬁ’l’éhﬁg (?Ftéﬂ iRSGes %‘é%ﬁal Q@ér‘rﬁé)eéﬁo?rint bfy event,
of ten |nv ves severa erns and, in any event

treamierdnshalic Wed shartest duefcnrd ef asmlercﬂmglogucaf @Immqsgcc dhus, the
di a notlc t he .combi atlon of

CATERUGN  REKBS" Progits INyeRtcy @%ﬁén@t Pest Pl o systematioally
?s%%?ét@t fvd WRIGY WaR antidechatbhys aetielyoshiciet Ayaihyt different germs

Iclted agalnst different gerns and via distinct
aed indistisct mgcardsmsnbi nati ons of the invention allow
i nhibition of the major mani festations of
gastroenteritis. Emesis, a cardinal manifestation of

gaStQ?eﬂﬁ@rbémémaﬁ@hé' 61l tAE| Ynventioh bHsWNinHilsition of ‘the major
signiticantly reduced by 5-HT3 antagonists as shown in

ntanifeatadions of gaatieentesitis( Cubeddu et al, op. cit;
ReeVE‘F’neestis 4 cardifal rﬁéﬁlfe}stgi!l&rh8{“8§stq6€}{ténl‘?seapartlcularly in children,

is significantly reduced by 5-HTs antagonists as shown in the case of
ondansetron (Cubeddu et al, op. cit.; Reeves et al., op. cit.) although diarrhoea
was not significantly affected or even increased.

In contrast, various clinical trials have shown that enkephalinase inhibitors
do not reduce this manifestation in spite of their antidiarrheal efficacy (reviewed
in Lecomte, op. cit.).

Unexpectedly, however, the inventors have found that the combination of
an enkephalinase inhibitor with a 5-HT3 antagonist potentiates the antiemetic
effect of 5-HTs antagonist. In particular the inventors demonstrated that
dexecadotril in low dosage (0.1 mg/kg p.o.) potentiates the antiemetic effect of

ondansetron (1mg/kg) in a classical animal model of emesis i.e. cisplatin-
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was not significantly affected or even increased. In
contrast, various clinical trials have shown that

we@ndkosprmbo nase i nhibitors do not reduce this PCT/IB2005/000351

mani festation in spite of their antidiarrheal efficacy

o‘?:lY:ESV@rﬁte' ig ihefeMetret O he ddmbinatibiexX RE&hE Br¥sent invention thus

owever, I nventors have found that the conbination _
allowsysteeqticaassesiationndfitbettoo chsses:ofmgents tmblaglihe two major

otentjates t antienetic effect of 5- nist. .
FirgRetohe 4 n ety erasi uErodiatiouy 16888 Sourring
HRERERGS bf thegdsdwistesags ttdftl no/ kg p.o.)
potentiates the antienetic effect of ondansetron
(1nmg/kg) in a classical aninmal nodel of emesis i.e.

ClI Sp I . . ) ! . .
conbbﬁib?ocﬁg%(ﬂﬁg? e @r@géﬁyé&ﬁoﬁeﬁ{e{a@& olp-r{;lﬁz%ltﬁ]%\?vdmmlstratlon of
siRésHEinaee asTbitbrataddminitercdealon®. cl asses of agents to
bl ock the two maj or nmanifestations of the di sease and
prevent hydroel ectrolytic | osses occurring at the two
ends g t {0l Ny . . ..

e e 4 o e f 35k el et gomprisng an
adtiemietit r agéon tofjetbek enithl anasakephalbiaser snhibitor enhances the
adm nj stered_al one.  Admi nistratjion of a conbination of ..
bivavatailin of niendRURT QR TPYPHNEL 1S APUIRRN cLhigueh vomiting.
. i : C -
KRSEL o B0 SalLy Rl o oRE e B kA encrcil
thepapsitin strategygih gastiaanieritisAdisenonate; op. aft.) but administration of

%ac%ggglﬁ %Iléé it%\%(iﬁh tq(?) rﬁé]alhgbgg%/\?c{f% iipag{@%% ocri]r?g itﬁ'e aefficacy of the
E?éfrﬁé’ﬁ’tmaeﬁd tdotndtlifEOMedsORvehRi to ) hddBitafgdidH Sahdt indAvenous
of these solutions tends to enhance vomti ng@ t hus

refdcation (Iheemndn ehtemy, Cae Famahysiciamd98an39, 24629). Hence,

LRI, f e SaPb ARG AR SR O HBNR it syneraisi
&888: add faciita®s thdeadinistedtion 6f bedl iréRydratien solutions in addition
conbi nation of the present invention provides a

o aekephalingseiftdliorsnd facilitates the admi nistration
of oral rehydration solutions in addition to
enkephal i nase i nhibitors. 4) The conbi nations of the

i nveny iz sb@birdtioast dfythenpivevtion keyréifi¢araly @fiprove the action of
enkephal i nase inhibitors adninistered alone. Transit

enkerkalinese inhikdersasinainisteredalaged by admi nistration

%efTFQrfsétgHa‘rég&? 'fgg)sndn%?ﬁ €dtdn ¥ ‘deld)dd BY  adrRIEPRON of 5-HT,
antagonists (Gore et al., Aliment. Pharmacol. Ther., 1990, 4, 139)
Enkephalinase inhibitors do not appear to delay the ileocaecal transit
(Bergmann et al., Aliment. Pharmacol. Ther. 1992, 6, 305). However the
authors of the present invention have found that racecadotril and, to a lesser
extent dexecadotril, tend to accelerate colonic transit in rodents. This effect is
blocked by co-administration of ondansetron. Since the transit is already
strongly accelerated in gastroenteritis, the combinations of the present invention
allow the antisecretory pro-absorptive activity of enkephalinase inhibitors to be
exerted for a longer time upon the watery intestinal lumen content, thus

resulting in a synergic antidiarrheal effect.
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Enkephal i nase i nhibitors do not appear to delay the
il eocaecal transit (Bergmann et al., Alinent.

webh@soeessd . Ther. 1992, 6, 305). However the apehiB20050f00351

the present invention have found that racecadotril

and, ‘]5)t The &&ﬂ?ﬂaﬁ%ﬁ& Qﬂtthgeﬂﬁ_@@ﬁl‘?&g Eihibitt §"nlefgetic effect against

accelerate colonic transit in rodents. Thi's effect is
bbdarka! pginco- admi ni strati on of ondansetron. Since the

trangjt i | read t rongl ccelerated | . .
gast?‘b@ﬂ'&@?@qt pain %I%Zor}?or%%égi m%n'iﬂﬁt@etpé‘l &feg%%t{oenterltls. It is
éigHﬁi%hfW Ahifshéden\AnidasRehe Wifly dikephBReddy iiMeibitors such as
activity of enkephal’inase inhibitors to be exerted, for

eacecadeiril {lLenonigoapt #ib)- Wi Aiug Axerts pagial potieeciceptive effect via

GRS o HBcBBAl PR o RSP PN BIRERY apcomina
S5 Bt dsoreef s1cal. ag R MIT 19860ABNAN3PRION thddamenaddent model,

gal n is one general manifestation, of éagast_roent efri [i.S.
HT= astaganists aalepy paitizlivi RyR¥ent yisceeal: paiRy manigstations by an

[i L nhi.bi.4,0r rdS '
e i T
Phthhacoic Sptninenief 2660, 8/i543pr ot ecti on of endogenous

opi oi.d peptides in the rodent rmde! of abdom nal

cr ampbe (t¥pbinatoRs ofithe ipvetpnrinvphigsa SHIErgy Againgyabdominal
E%‘rﬁt 5808 LOHENE dﬁﬁé?&e&ﬂﬁv&ﬁt&gﬁﬂéﬂ%c@%%d giing a classical

ral'ly prevent visceral palin manitestations n
pivded of higd dimirfad paint inedeats (idoitea shal,\\Gastiogriamiogy 1993, 104,

bt W RertoRe MIDCHD NPT RrOF oA 0 i B Hauck Frestina
RIRHIRLLGP S ;5‘%}1 éé"f‘l'sﬂivﬁ% adasaus By @va‘dﬁioﬁr@ﬁmgf abdominal

Invention have discovered using a classical nodel )
atzohops nallicibad n byn restaintdisientioneabHdt antagonists (in  particular

Gastroent erol ogy, ,1993.. 104,.47). Rats wer reteat .
waﬂnﬁetrqn tr n%??é’i‘@i”?%?ﬁ Cmiy:t%@r? ot('Pnd{?{ﬁcﬁ'qﬂfe&%leﬁggoml or
bBkeaTBHiN OParfBly RAbVerenitisk! Bhiny maffedahopsedhdY administered
eval uation of the abdom nal cranps elicited by rectal
dicsiechut sompiaiely aravegbthemswien thartwo glagses of compounds are
ondanseiron) and enkephalinase inhibitors (in

&H-ar racecadotril or dexecadotril ) partially

preverincktAsfe RAA tidEEynesd\aterdingascerdipalrs tenegor symptom
al one but conpletely prevent them when the two cl asses

ot geglrgrniadis.ar e conbi ned. Hence there is a clear

synergy regarding visceral pain, a major synptom

6) The combinations of the invention exhibit optimized pharmacokinetics.

Pharmacokinetics and drug metabolism data of enkephalinase inhibitors,
such as racecadotril (or dexecadotril) and 5-HT3 receptor antagonists such as
ondansetron appear compatible with a co-administration of the two classes of
drugs.

Typically, racecadotril displays a plasma half-life of = 3 hours and is
administered three times a day.

Typically, ondansetron (and granisetron) displays a plasma half-life of ~ 3

hours and is also administered three times per day.
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in gastroenteritis. 6) The conbinations of the
i nvention exhibit optimzed pharnmacoki neti cs.

web@soeesoki neti cs and drug net abol i sm data of PCT/IB2005/000351

enkephal i nase i nhibitors, such as racecadotril (or

dexesRdQisid ) 288G dmd TR récﬁ%féfreﬁntaéﬁeei sS4 thEChn@ntion, the

ondansetron appear conpatible with a co-adm nistration
cémbimatibne of dks eisventialr wye. adyiilistered  inr thee satta rdasage form

i spl pl as half-life of 3 hours and is
&@E’EHF%?%@%WW&%%G??' s a day. Typically, ondansetron
(andTes aRickRidisM ol SPIRY FecepRdrasifbittrb f slidH @isobndarsetron (or
hours and is also adm nistered three tines

er
deaniseimn fiovelyes osidation @yt\@r@U§rCe¢@¢h*@m&aBp£fLQ sigtypee whereas

jhvention th nbi j ; i At ,

ebfl e, TR 2, SfiSedlpiAge AHBROHE il 25, rgcocadotr
pAIGExeRidoinl) ahbighskiaeted nsatabdlites HIS noesrpiifivantly interact with
I nhi bitors such as ondansetron (or grani setraon

eytoehrosre oRi 4&Pi §wa_e§aﬁﬂ6uﬁ"%rytr6%ﬂ%beﬂgﬂpm,ajo?y occurs via S-
SRR nLRUS TS Ee LMY FriietPieBaie IMraction, of the two

dlexsssadptirigs)present inghe canthiivatiomstaflibé invemntiodo not

significantly interact with cytochrome P 450 subtypes
and their netabolismminly occurs via Snethylation.

Thusy,y ﬁ'ﬁé?n&&éﬁlﬂish@a\}term‘%h@ﬁ ghélnﬂﬁb%ngirﬁhéﬁ&ké 6f the present invention

i nteractron sses of ugs present in the
e &blerated @indtdrémiahdatat indicaterthat hieeir assodiatian isavon toxic.
found that the conbinations of the present invention

are well tolerated and aninmal data indicate that their

assog¢h@gd | oébdo?diﬂgn th 0% GirstT Nl ectaC @ dpreh® mvehtish Provides
obj ect, the presént invention provides conbinations o
aombittatiomstaf@ragetirmelic hgant witk @phenkaphednastinhibiter. According

S0 eob o cht, SRRES sonBllf B TRy BP agorist.
PeebRing o %SQlﬂanlre_féﬁéé JapeEB JafE BPH TS retdipd@oanisigohit is chosen

chosen Tromthe |ist consisting in ondansetron or
froemihedist sansiating iniprdansetinoRrgranisedar r ed aspect ,

S AR RGN B SBeERE R B onor
tRogerPREANAR @6hsistifg inraReeadotringeoéxsuadatilyi des a

According to a second object, the present invention provides a
pharmaceutical composition comprising a combination according to the present
invention as discussed above, with a pharmaceutically acceptable vehicle or
excipient.

According to a preferred aspect, said pharmaceutical composition is for
simultaneous, separate and sequential administration of its active ingredients.

According to a still preferred aspect, said pharmaceutical composition is
suitable for oral administration.

According to an advantageous aspect, preferred combinations are those
that exhibit a synergistic effect.

According to another preferred aspect, said pharmaceutical composition is

in the form of tablets, dragees, powders, elixirs, syrups, liquid preparations,
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phar maceuti cal conposition conprising a conbination
according to the present invention as discussed above,

wowalk/ozesphar maceut i cal » accept abl e vehi cl e or PCT/IB2005/000351
exci pient. According to a preferred aspect, said

pharmaceut i cal .. conpQsi.tj.on, i ' eo ;

BefRl cHlarsiifenep b eaainenaTh ot oGS St oranules.

EAHURSH, BNdre. préfsiablyi taplets, aapstldslorgrahelateripawpert

sai d pharmaceuti cal contpositi on js, suitable for oral ..

admi AcerAng ranaibes pErTRE et @S&ﬁ%\gk}%@hégaa%um%g@mposﬂlon of
[ : t a0 Qi . AR

BGSBEHER, E5PI 38 bERat oo SAEFo0 Ay Bieatpase nhibr

pepeotags airtt [fivvandhatie Wnd @orresppoding i dosass fom chidrehopmbabies

of taplets, dragees, powders, elixirs, syrups, liquid
aseasdingttr Jheir PREY WR i Ssus pensi ons, sprays, | ozenges,

enul g} i ' , RSpeSaRa . iti
pr efé?a I i/ng'tsgiuiégtbg{&c%%z%s oPegF anul gf"gé'ﬁggﬁuntécﬁ' compostion
éomprisés hetveeam dtdret Spngfafr-Ed s aspeganist per dosage unit for adults

Bad GeRrsesding 49888 ageordlufr eupRR RSl dr AR b Egbies.
per Aessamditd & stifprefdiiddsashedt, csdid esrfpdititt 6aPpAsédbetween

chil dren or” babi es according to their body weights.
2arndr 8lmgof ondansein peredesagedinitiss adults fing corresponding doses

har maceut,i cal co it C L Ses between 1 and 8
oA BB B5Es: For adul te and

corr RSt S drs®er 16K prsferedtaspeet]phagimglatufical composition of

chil dren and babies. According to a sti]l preferyred

ﬁ‘fpiédeﬂti@hc@ﬂ@ﬂﬁﬁ%bﬁtwf%ﬁﬂ t ahprd Besofisaniselion Retlogagg unit.
..d i . "
o RUREHIY 95 A BEEF dnd B bhsnfiChusoal composir

66 ﬁéé@é@donhbbia@iaﬂ omn@ird/iehgo? in Heoddrae dutsabe unit.

preferred aspect, pharmaceutical conposition of the
veheroRIn Ry ANSEET BBIGaRe I aRen G i8N BTN oHse of the
Bg%bﬂ‘faﬁi%ﬂeofgﬂétinvé?ﬁi%ﬂriﬂ!tﬂg pr&patafibn of aﬁﬂ%‘rﬁ{dc%@tical composition
aspect, sal d pharmaceutical conposition conprises the
aocdrdirgf tocthe dfivarttioni fov ére ireatnment o acetengastosaderitisi t .

B LA S5 BRSPS Bl e use o
U, HBSRS e ObvBnR RO LG ARAPOR | Sheaceuta
gasipositioheactdrding to the invention for the treatment of acute diarrhoea
associated with emesis.

According to a still preferred aspect, said diarrhoea is chemotherapy-
induced diarrhoea, carcinoid diarrhoea, traveller's diarrhoea, diarrhoea elicited
by various bacteria, viruses or parasites in adults, children or babies.

According to another preferred aspect, said treatment comprises oral
administration, preferably two to four times a day.

According to particularly advantageous object, the present invention
provides combinations of racecadotril and ondansetron.

According to a further advantageous object, the present invention provides
pharmaceutical compositions comprising racecadotrii and ondansetron,

preferably for simultaneous, separate or sequential administration.
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According to a preferred aspect, the present invention
provi des the use of the conbination of the invention

WO poosh®spr epar ati on of a pharmaceuti cal conposPECT/IBR005/000351

according to the invention for the treatnent of acute

or o1 AeArGE 1 SHETulGF FRRdaolSCOBELL AL pRostintibvention

praeitdsh eieapisendfiaadechdutrihaed, ondamsetmind foli dhe hpreparation of a
travel ler's diarrhgea, diarrhoea elici

b g .
pheieacestical [CesyROsHoL dPhsirealing ACkRI é%?sgr%tﬁg@tﬁ'%?f@u@ﬁ'affhoea
?@Q&aﬁed%ﬁ%ggggto anot her preferred aspect, said

reatment conprises oral admnistration, preferably
t wo Aocdrding ttonpartuttaly. allvaotagjeoyst objest.t ithhell prasgnt invention

GG TORERlPS S et AR RIGRLBEr on,

Accopdisdiddtora fuHidreidvadkrilous abjectotheasiesehhiivention provides

present invention provides pharmaceutical conpositions
pbhammacgutigal acemaasitions awnpitiag s siexenadgiribt andbl gndansetron,

for. si t aneous. separafe.or [ . .

niieelt tok ST SclRhRR G4 B r SERAFNR) Blmipistraton.
advapbagiemis 10 esill, furiher RidePigdousedbjeet]) theoprekent invention
the use of Tacecadotril and ondansetron for the

prasidesatherissf of dsxecadetslitanshiongdansrisen ifeh therpreparation of a
treat] t ' 1t ! .
RhehadHREH  Grels o ke thd adthé) bAGRGRAEREE & Harmoea

a5sssidtediviieh efm@sint i nvention provi des conbi nati ons of
dexecadotril and ondansetron. Accordi ng Eo a further

advaﬁhg@g@r%g@@pgimﬁgspcﬂ@g@ﬁedi ipﬁ,rgm ABAVe Ak ¢felierein below
g@{d@& ﬁHHé&%o&B%ﬁé&féﬁ@ibﬁ?Bé !%nﬁﬂbﬂ%ﬁ@ﬁ 0 Shé another.

nd-ondansétron, pre aneous, separate
or sequential admnistration. According to a stil
further advantageous o Lect,_thehgresent i nventio

pr ovi\gERaiNE 18 Breshilk dRVRIBN: P rRacekiical Somppsflign means a
%?@g@%ﬁiaﬁrc%ﬁ&%iﬁ ofePSIABRS Sl e ngé@i@ﬁ?%kﬂi@&é‘s@ﬂ above and

I Ng acute ga troenteriti s or arr hoea associ at ed
ot {dastrorel sompbrent sélectesdfrembtini gemips cainpeisigegharmaceutically
w are to,.be unde

BcaP8Ea AR BasILBS: ACKSABI T ORI BndenTies, ‘such as
g%@guﬁggﬁdg@%% g?i%m@h&ggggé%émy,eﬂﬁétﬁrﬁb agents, emulsifying
agents, suspending agents, sweetening agents, flavoring agents, perfuming
agents, antibacterial agents, antifungal agents, [ubricating agents and
dispensing agents, depending on the nature of the mode of administration and
dosage forms. Examples of sdspending agents include ethoxylated isostearyl
alcohols, polyoxyethylene sorbitol and sorbitan esters, microcrystalline
cellulose, aluminum metahydroxide, bentonite, agar-agar and tragacanth, or
mixtures of these substances. Prevention of the action of microorganisms can
be ensured by various antibacterial and antifungal agents, for example,
parabens, chlorobutanol, phenol, sorbic acid, and the like. It may also be
desirable to include isotonic agents, for example sugars, sodium chloride and
the like. Prolonged absorption of the injectable pharmaceutical form can be
brought about by the use of agents delaying absorption, for example, aluminum

monosterate and gelatin. Examples of suitable carriers, diluents, solvents or
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conposition conprising one or nore active ingredient
as di scussed above and at | east one conponent sel ected

WO e@s014860 gr oup conpri sing pharnaceuti cal ® accREL/EE/000351

carriers, diluents, adjuvants, excipients, or

V&Qb@s%cluﬂ&%t@? e?ﬁﬁ?cﬁ&él?@lsagﬁ e nfnki!ulréé ﬁ1ereof vegetable oils
I'ntegrati ng agents, emul sifying

(ige:ht& oB\lLes pdahalmahmjegeblesqrgameﬂarmgudgeateihyl oleate. Examples

flavori ng agents, rfum. ent ant

s S B0 P oY BHEHR CEAm carbonate

dicERENS PrsosHHRRs. SExQﬁB@@%MsmledrBﬁn%xﬁg@h@s ﬁcldd@sfﬁ?@l@ algmlc

of adm nistration and dosage forns | es of
adisipeadi certaigeomplex siligatese thamplas &f lu@m@emlude magnesium

%{ﬁaé? g SW@&@??%WEP% Fﬁlﬁ‘c‘:; ?@:’ 0 %’\ﬁgﬁju%nul%ha%olecular weight

O|Sbentonite, agar - agar and tragacanth, or
mxtures 0 these subst ances. Prevention of the action
of m croorgani sms can be ensured by vari ous

par apORL bR} kbl e et i 1€ Wi TRE Spope of sound
hidtical ljiddgragnalsaitalbie fdesse abéenttot witis thaleelisof Imu‘mans and lower

agents, for exanple sugars,, sodiumchloride an
anmalspvwmqmg@dusa%p%Iaﬁawn,tﬂl@rglﬁj reew%‘?reeang the fike, and are

e&w {;fef«ﬁﬁhé Hé&ﬁébl@%eh%ﬁ#@léra%wt by the use of

gents ayl ng a sorpt| on or exanple, alum num
nonosterate and gel atin. Exanples of suitable

car di | t I t hi cl | ud
ot haRePressIge. - dosdate @ W BRESTAGsiEr COpRARURTS of the
Sucﬁu&ﬁ#ﬁaHa?s ?t%r'é/)%n%le) ta%ﬂf{ 'H#ag%bngSwﬁé@@llﬁl@séc}%ﬁs liquid

as et eat e exciprents inclu
beapiaraonsyi inlclw:imrsuspemismm ceprayse inlgdanisuiozenges, emulsions,

car honate, dicalciu hos e. .Exanpl es o . . .
A a SNt capRTeR A SibSes BT =8 el as liguidpreparations

ﬁi}qnj‘é%flbﬁé rlnélQHPn'gﬂ?bo%bHe%\b%%ratl@?@”’ﬁétﬂétsoﬁrdqé*é’s Pé\%érs elixirs,

i ncl'ude megnesi um st earate, sodi um | auryl

sgiups, hguidgireparatinhg, hndudmﬁ@pewew@m Spr@yyeloﬁenge% emulsions,

RTINS AR O -

pelvdes. eTeéhrﬁ@LWééi@deohhuFah@n§ &jdneralfy mayabe fedsd liw\Wsmington’s
ani nal s wi t hout undue t oxi mtg irritation, alle
ing

Péepoaseutigal SarndeskMack ftyblisBingdrere Fagkau, &Amlmsgedltlon

2 PR B PRl el b B PSR EPbAGSHE as sys

llc:jl@lbluC#ﬁ%pémtloﬁéaﬁlmcﬁ.;dnﬁ@bbaépensiomeeéprawv\dﬁhalants Iozenges
elixirs, syrups uj
emulsions, sglutlopns graﬂules capsules, more preferably tablets, capsules or

granulated powder.

The choice of vehicle and the content of active substance in the vehicle
are generally determined in accordance with the solubility and chemical
properties of the active compound, the particular mode of administration and the
provisions to be observed in pharmaceutical practice. For example, excipients
such as lactose, sodium citrate, calcium carbonate, dicalcium phosphate and
disintegrating agents such as starch, alginic acids and certain complex silicates
combined with lubricants such as magnesium stearate, sodium lauryl sulphate

and talc may be used for preparing tablets. To prepare a capsule, it is
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preparations, including suspensions, sprays,
i nhal ants, | ozenges, enul sions, solutions, granules,

wW@e 2psresso and suppositories, as well as |iqui dPCT/IB2005/000351
preparations for injections, including |iposone

Qcﬁ\faqﬂ‘é@éc%w?o éltséblﬁat&e Q{cﬁﬂ%moﬁ’%ﬂﬁg Wgﬂgrgiee%\?%tﬂgl’ene glycols.

Syrups? Tiquid preparations,” inc
Wiienyaquéamresgssensiond aieonsed sthieytdamsontgiraroiusifying agents or

capsul es,, nore preferably tablets, capsules or

89aE| AHieN piaritipe RUERRISIGDS DHdertS: mich; inesucrose,  ethanol,
ldne dre Ené NglREST Iy E¥tob dripIoMRSBiSrhCr mixtures

%@Pgt{}h?es Ir\%%ck Ptﬁ{r)(lgﬁlﬁs'hrl1 ngg ., FEast 8n, PA, | atest

theiredfonay Bieef lbe veddf or mul ati ons i ncl ude tabl ets,

dr agee owders, ..el | XLrs, S, |1 gui

or ez dpirBn o HEGar ng < LeRNRERE bty powders, syrups or
SRS dOENEsSprepant @i gsifg BaMEY ossccharessl &s,a diluent,
capsul es, nore preferably tablets, capsules or

adjiavantstand puwiahde tasteranaskicadentsvehi cl e and t he

cont gnt o ' v.ehi : ,
gencoald JomBRblRT HRAEE SelyBd SRR i S ap harg iled
gelltin f@éFﬂsQl@b UBikpsti¢h escipientsas Bctéseeocmitkeugdr, dsheell as high
particul ar. nopde of administration apd the provisions
melasalaypyeiohbolyetIRITalyelsi ard the W& ce. For

exanpl e, excipients such as |actose, sodiumcitrate,

cal ci um carbonate, dical ci um phosphate and

di si Thegphainnacagdieal cosnpdsitionsstcancibe aldgiinisteradi its a suitable
and certain conplex silicates conbi.ned with |ubricants .
@lﬁ%'@@%@n'&%ﬁn@ﬁﬁs?'é%r%‘i'@,a?§c9}’ EHP'P%'UWI Sysiemitadnyptptration,

Ui VOIP% UgeSidtdhaP! 88| NGadsab! #ucall© sﬁbﬁlﬁg’%aﬁ, 3parenteral

capsule, i sadvant ageous to use | actose and hi _
(in¢ladingasubeeitarieoyso infeinmydoeiter, titrayeheus i wilhbeeppseciated that

SRR TR ol o B B RS o tpspent
suchpasepdity ofe. pidhaeuticA B o HatieRe of ke Mvention are suitable
propyl ene glycol, glycerol and chl orof ormor m xtures

fdraralcidminystedtion toeadudiedchildsen andibabies. mul ati ons e. g.

Coul derdba i B Birfnd TRate) S HhanTpeSfET iR ton sutable
firl faNhdmASlE i ReH it & phhAhheedtRsl eoffsdsititg WwaRALiS.in a form

Solid conpositions may also be enployed_as fillers in
soifablantd e ddminiséeredepeallynta g atient.udingg conwesition may be

AR 5 ST S0 R 8B5St e cacr
containing a predetermined amount of the active ingredient; as a powder or
granules; as solution or a suspension in an agueous liquid or a non-aqueous
liquid; or as an oil-in-water liquid emulsion or a water-in-oil liquid emulsion. The
active ingredient may also be presented as a bolus, electuary or paste.

The compositions can be prepared in unit dosage form by any of the
methods well known in the art of pharmacy. Such methods include the step of
bringing into association the active ingredient with the carrier which constitutes
one or more accessory ingredients. In general the compositions are prepared
by uniformly and intimately bringing into association the active ingredient with
liquid carriers or finely divided solid carriers or both, and then, if necessary,

shaping the product.
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The pharmaceutical conpositions can be adm nistered in
a suitable fornmulation to humans and ani nmal s by

WO o@s02850r system ¢ adm ni stration, includi ngP@F/E2005/000351

i nhal ational, rectal, nasal, buccal, sublingual,

par enl bt rfuéiﬂ%le%bag Wb@égmr m%hroaﬁgwloﬁlfany with one or

i ntravenou reci ated tha
pnerkeraosdssanyt angmdienisy @pmreSS@d cablgs enayhde prepared by

SRReddte T & TS ePacithe the SERIS Mdealds in 2 free-flowing form
§Ubﬁ all 8 gvidér of 8?&1111& SéptRinaty rhikeddiith & biﬂ?c!elrdru%ﬁcant inert

and babi es. Accor to the present invention,
gnaqamﬁa@é@ﬁeruaﬂlva;camfagetathemdlamrélrfgoaggmtal Moulded tablets may

DA AR, B, WA Ty, e OGBS el §PERERIS, ' STig powdered
fc@rrﬁ)olmatjs Qﬁkﬁlsteﬁé@l WitraAhérk ﬁdjwd&iﬂubﬂt pTRS @&Hl@té rAay optionally be
di screte units such as capsules, cachets or tablets

saatedceneaPIachgnd pRK ke KirUiRiat @Rt ogpravisie alow g6 controlled
L DALEd e He aifvein AYEERt tAbred. anul es; as solution or a

suspensi on g ueous Tiquid or a non-aqueous

I|qU|d or as an 0|I-|n water liquid emulsion or a

water-in-oil |iquid emul sion. Lhﬁ act ive in redle
theg

may Acisoa dtighalssaliscrre demaes vitfisthe Ackive ingre gﬁntﬁ E{F@ invention

d
g@@gmgé‘sﬁ faﬂétl u&?a?%ﬁﬁgﬁmﬁ ?kamlhor 8?6%ﬂ<yfléﬁlmo group is

phesaric )l heSnzhﬂTrrmhlbdally acdepdEblée hiee.s heptoxic, lacichgddition salts are
in SO the active, ingredient wth the . .

S BIER: WAhersaInGioeat ats SheSar SRR clos Beopgmpativle with the
'cUQfo‘Frﬁ’érg fﬂﬁarhﬁcgﬁf‘@lal\/ehf&:ﬁascoéﬁwsé&éﬁ’@a FbE BFfP3F eParenteral
by unif y and intimately bringing into association

adeinistratien.i Agideddditionvaalts of the dom@puhdswsafulf aeggirging to this
solid carriers,or_ bat hen

veries, BV i SRR AP D redial of Mo, ieE hase miththe appropriate

‘é@f@'b‘?&ﬁé%r}ﬁbaf@vbﬁbﬁﬁptaﬁ@h'cﬂ%bb\m Nvt'ell’fbdy@d?fexﬁﬁﬁﬂe the acid

accessory redients. Conpressed tables ma

@déﬁ@neaaltg/ olingr eeipayNds useiuli amqrdlrmamt%@ iryention may be

gg%élag?d e?t%gfgkfﬁ!esdl\ﬂngtlgé ﬁfglefda% |Hq%£t8F %ggﬁgoﬁ% gﬁohol solution

Iolpl I@ithéraémtabmgbtvedtd gemtainimg ﬂ&eélgptdp\r@te sudfcf an@ igslbfink the salt
|sper3| n&] agent. Moul ded tabl ets nay be made b

y
W&V@Pﬁga ing Hessplution Orkycraasting the iﬂe@r@a&ﬁ ap@@cid in an organic

e S ry I
SR SRIBELERE e st patdsls edtil by G e obtained by
sontettrativh Oﬁmd@olﬁmmmﬁe%mb@amdsrfoomsden she@preparation of

%SQE\ rsoall’clsegre hydrochloric acid, hydrobromic acid, phosphoric acid, sulfuric
acid, various organic carboxylic and sulfonic acids, such as acetic acid, citric
acid, propionic acid, succinic acid, benzoic acid, tartaric acid, fumaric acid,
mandelic acid, ascorbic acid, malic acid, methanesulfonic acid, toluenesulfonic
acid, fatty acids, adipate, alginate, ascorbate, aspartate, benzenesulfonate,
benzoate, cyclopentanepropionate, digluconate, dodecylsulfate, bisulfate,
butyrate, lactate, laurate, lauryl sulfate, malate, hydroiodide, 2-hydroxy-
ethanesulfonate, glycerophosphate, picrate, pivalate, pamoate, pectinate,

persulfate, 3-phenylpropionate, thiocyanate, 2-naphthalenesulfonate,

11



10

15

20

25

30

rel ease of the active ingredient therein. Acid
additional salts are forned with the active

wo pgsedisent s of the invention in which a basi cPETIBR20050000351

such as an am no, al kyl am no, or dial kyI am no group is

he ce c
U538 Eabea L nBOANIRE BRI FERORIE, Agfmpgte, copphorae
chagsersulfonaie,sand oerstal |y to be corrpatl ble with the
customary pharnmaceuti cal vehicles and adapted for oral
or parenteral adm nistration. Acid addition salts of
t he [ o V,
be. propara] Ty He S8 TONe, b AR Ao FF e PyERton can be
apgergatet froncth, sa:ljs biréhejapblicatianoor adapiatipn afikmowsf methods.

wn net hods. Fpr exanpl g, th acid additign salt
08 " CABbiEn g B oM BB g o RS bl SRV can be
k?é%é}ﬁ&ﬁﬁioe%o%tthéfr Qtfddbéélﬂbﬁlébﬂtst be {fréﬁﬁné}ﬂsﬁnthnan alkali, e.g.
er or aqueous al cohol solution or other suitab
fojueens sodivim hiodirpenatasolpiondpraciesus Enamania $@Jdtl<am i ng
the salt by evaporating the solution, or by reacting
the free base and acid in an organic solvent, in which

case TheeadivbtingRiinasrit &F tit frehtiyn @hnqﬁlré@;@n@b&t@dr’fﬁtﬂn hieir base
concentration of the solution. Sonme suitable acids for

@sldition &eﬂ@ by teaarplicationror adentalion: of kiowmpeteds. of peexample,
[ r

361 OO EafF oot RS btchn, S B fegperated from
Sh@h base addition sltishy wédtrient adihdan acidpe @nihgdesdhdoric acid.
succinic acid, benzoic acid, tartaric acid, fumaric
acid, mandelic acid, ascorbic acid, malic acid,
nmet h -' t
hoi d?ﬁ%%gél%dg@ sQﬁgl na# Bélflascor h%% ﬁqaég‘egr tpo‘:.n"\le useful according
lte rine negentioonadetairise azcabexy gy@jmpmnaamﬁwmpﬁl;omtobc bioisostere.

i BE80S tichy 6an bt risedl fif rReaare, diibasa AdaKRBasals include
@@%agy%wem‘néwnaﬁﬁucel y%éﬁpmﬁé& VRIHET el free  acid,

val at panpbat e, pectinate, persulfate,
Whaayemaaﬁymptattlalsa&y,amt ¢, salts whose cations are non-toxic to

ﬁl_ggn%pgt hgllpgor]qeqs#ul fc%ﬂﬁ{;%l’ ndecﬁgﬁgtggltgal Cﬂ&ﬁtgﬁg%eneﬂcnal inhibitory

“e?f@@féelhﬁéférﬁ matife fraBhRENGE ot TiRtES b? spftditfb &8 sxatibable to the
of the active ingredients of the invention can be

roagens;r thadmiacebtically a@ﬂetpiahig selte, mgpdirathese derived from alkali

@6@2 e &%Etpﬁrrﬁ%% S }@?\{no t}%g 9%%ﬁ?h%ﬁr?ve§‘ﬁlog include those

ro%@ﬁeéfw fHeonl’otlbsﬁlrfg ms@saddsbdmm saYdiiddy sodium hydroxide,
treatnment with an alkali, e.g.
potassium hydroxide, calcium hydroxide, aluminum hydroxide, lithium

hydroxide, magnesium hydroxide, zinc hydroxide, ammonia, ethylenediamine,
N-methyl-glucamine, lysine, arginine, ornithine, choline, N,N'-dibenzylethyl-
enediamine, chloroprocaine, diethanolamine, procaine, N-benzylphenethyl-
amine, diethylamine, piperazine, ftris(hydroxymethyl)-aminomethane, tetra-

methylammonium hydroxide, and the like.

The active ingredients of the invention may be conveniently prepared, or
formed during the process of the invention, as solvates (e.g. hydrates).

Hydrates of the active ingredients of the present invention may be conveniently
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aqueous sodi um bi carbonate sol uti on or agueous anmmoni a
solution. The active ingredients of the invention can

wheoosegsser ated fromtheir base addition sal t SPO)IB20€5/000351

application or adaptation of known nethods. For

uggf
o o e O B 2R SOnEeidure, using
oagarsc splventasnenas mlcbdanatetaxhydroferagt Ommhﬂﬂﬂlor ic
aci d., Bas dition sal
corm AR RE 1 e SEesait ivarionn e nRralR e P S -foArReabiity of the
CBhLPRtH BFRhe Oatctﬁesmbféoﬁématémrec b?béenlt" .ﬁtérqﬁtre f&-achieve an
The bases which can be“used to prepare the base
&ffect ithat isanok ekadeddey jpnyfefr Hisl activedrgradiartis tﬂfbdac@Nn or to

‘gg@gop\f tﬁ% eqfeaqt o?'tam%&%w rgae@ ﬁgt’ @eﬁ?&ﬁé@%&é@g on jts own or the

Reldet ®ffcet bPehtie apiid P@edidntohar maceuti cal doses of
the salts, so that the beneficial inhibitory effect

i nheMare prafarnbly; famasaisic'sieéersde the abdite of §or@bmatlon of the
I I
FEEBIEPIRATTE Sl 6, MR I IR AR bhect of cach
@@dv@idgatédmatearth metal salts, within the scope of
the invention include_ those der| ved fromthe foll ow n

base&iTesbdnetHfiRg diptagical RRUHY hgdvaxipgeoUp dRhasiased dyndmics or
BYOBENESIor EALEIATLIYAERHeAR, al um num hydr oxi de,

I um hy roxi-de, magnesi um hydroxi de, zinc
hydr OXi de ammoni a, et hyl enedi ami ne,
| ucam ne, si ne, ‘regq ni ne, orn

Chot e, TEloR G DR cengiveR eﬁnr%rese#ra&wsp@'af&an% limitative
?SEEE@(FF}@%\;%“OW ocai ne, N-benzyl phenet hyl anm ne,
I ethy

am ne, pi perazine,
tris( hydr oxymet hyl ) - am nonet hane, tetranethyl anmoni um

hyd and the Jike.. Th di f th
velorBIRa We BN TRE RSt B e

duri ng the process of the invention, as solvates (e g.
hydrates). Hydrates of the active |ngred|ents of the

pr esdife mxtetandtm ragiivite obrihenicembinationsaraddths invention was
ﬁ%\pgal N S n?;pagﬁ]%@]eﬁggf %%ﬁerﬁ%ht%“%@thg)e O%S@%blnatlon of the

tmterrﬂtbyid/t@é éf/émaﬁafd G@trt@a@étor Sitaiudendidi®hd & irPrs eddcording to
i nvention, "synergistic" refers to the ability of the

Niemesaersost @h‘ (Ameeiartfiogech. HgreqiRest, s1 G, 2AN®r Eent
| nvegdt? Rgegvéa Mn%\é%sgﬂaﬁ ébelctn(ﬁ]@ er\]r% s 5&%%50%%@(3&0 mg/kg,

any ctrve I'ngredients

ip1p.) omemirtisteedd etigetisrai Tieid \wtriblm@m Qa‘llcttda@ acheudy complete

n%redi ents on its own or the
niidiarrheal effect for 6 — 7 h.

As comparative examples, ondansetron and racecadotril were also
administered alone at the same dosages.

Ondansetron (0.1 mg/kg, p.o.) was found inactive on this model when
administered alone.

Racecadotrit (40 mg/kg, p.o.) administered alone induced a partial
protection for 4 h on this model.

Furthermore, ondansetron at 1 mg/kg was also found inactive on this

model but, when associated with 0.1 mg/kg dexecadotril, completely prevented
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added effect of each active ingredient. Mre
preferably, "synergistic" refers to the ability of the

w@e vbioresd on of the present invention to achi eREI/EBR005/000351
effect superior to the added effect of each active
itRgoedlIgBhce Bf HRFoeBUH RS mddel @ehdrahs /ekb¥addtril alone was only
advant ageous pharmacodynani cs or properties, or
edii@tyi isactre)si de effects. The fol l owing exanple is

gi ve represent ati.ve. Lmtatlve.aspect, of. .

S he. DRy ARERAbiEABr BOM ¢ipTldbl S RSAGS s Yicited an
bty algaplyss @ferion eo ity eldtic@aclibity @8 lesibhAabitng aRfdnt \ddhyinistered
of the conbinations of the invention was evidenced on

ongi e cophinations ek e inveRlien thusexhiliba synergistic effect.
conbi nation of the invention was eval uated on the
castor oil-induced diarrhoea in rats, according to

Ni emegeers et al. (Arnmeim-Forsch. (Drug Res), 1974,
24 No. 10). Rats received ondansetron (0.1 ng/Kkg,
p.o0.) and racecadotril (40 ng/kg, p.o.) adm nistered
together. This conbination elicited a nearly conplete
antidiarrheal effect for 6 - 7 h. As conparative
exanpl es, ondansetron and racecadotril were al so
adm ni stered al one at the sanme dosages. Ondansetron
(0.1 ng/ kg, p.o.) was found inactive on this node
when admi ni stered al one. Racecadotril (40 ng/ kg, p.o.)
adm ni stered al one induced a partial protection for 4
h on this nodel. Furthernore, ondansetron at 1 ng/kg
was al so found inactive on this nodel but, when
associated with 0.1 ng/ kg dexecadotril, conpletely
prevent edt he occurrence of diarrhoea on this node
(whereas dexecadotril alone was only partially

i nactive). Consequently, the conbination of both

cl asses of active agents elicited an activity clearly
superior to the added activity of each active agent
adm ni stered al one. The conbi nati ons of the invention
thus exhibit a synergistic effect. CLAI M5

Conmbi nations of an antienetic agent with an
enkephal i nase
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inhibitor. 2. The conbination according to claim1,
wherein said anti enetic is a 5-HT3 receptor

wa@pagmssest . 3. The conbi nation accordi ng to cPEI/mB2895/000351

wherein said 5-HI3 receptor antagonist is selected
fromthe group consisting ofanpdgnsetron and

grani setron. 4. The conbi nati on accordi ng to anyone of
the preceding cl ai ms wherein said enkephal i nase

inhiQitor is selected fromth r Qup _cansi sti ng of .
r acegadot r icforgﬁlaxa %%c%ftrj&nr iqn%e&e?ﬁ ﬁﬁgpfra‘@tr&t ggaﬁnkephalmase
GiSHTBiRSH. t 1 on conpri sing the conbi nati on according to

anyone of the preceding clains, and a pharmaceutically
accept abl e Tehe@meingtior gecpiding to glaimhb whercimsais arthemetic is

0 Yy ing toclaim5, wherein said
&%g&ﬁ?ﬁtgﬁ%ﬁg Esgi tion is for sinultaneous,
sepamat e oirheewdpntinalioradagovrgihgatd oblairh 9ai wherein said 5-HTs;
enkephal i nase i nhi bitor and said antienetic agent. 7.
TeeeriAb ARtRIONSicE seleftpd Iram dhe edP FH§igtindcPhpRe@Nssatron and
g’ram&r@iln sai d pharmaceutical conposition is suitable

or oral ‘adm ni stration. 8. The pharmaceuti cal
conpdsi t i o hac comtbiretiono aecyrdimge tofargloaemsf Ghé opréceding claims

erejn said pharmaceutical conposition is . in the form .
dherawl said. e@%ﬁmhegwn@%m\sa dgcissutiem the grgpp consisting of
atd fiti on according to anyone of

g?@éé&%gmtaor&gé}eﬁgaer Sl

al ms el n said pharmaceutical conposition
of tBe i nvént pharmacquticaks comipasition50c@npridig ntheof combination

sai d enkephal i nase | q bi t or r dosage unrit;} for .
26PTG P CORYRG i g BEReEng, cBRlTIvg 41 bBapharmaceutically
‘é{%bgﬁt‘a_bféj{/emtiié&*%i;ﬁém babi es. 10. The pharnmaceuti cal

conposition according to anyone of clains 5 to 9 '
wher 6i n sailtheppharmeaaeatiiticabhicoowasdisin aceorsiirgtd segim 5, wherein

bet n 1 and.8 of a.5-HI3 antaqgoni st per dosage .
379 Bhamafiiic Sutiafial il R aoeisbust Separg o seauenti
RethinisBabh of 8aidcénKephainaseinhatos aind said antiemetic agent.

7. The pharmaceutical composition according to claim 5 or 6,
wherein said pharmaceutical composition is suitable for oral administration.

8. The pharmaceutical composition according to any one of claims 5
to 7, wherein said pharmaceutical composition is in the form of tablets, capsules
or granulated powder.

9. The pharmaceutical composition according to anyone of claims 5
to 8, wherein said pharmaceutical composition of the invention comprises
between 50 and 100 mg of said enkephalinase inhibitor per dosage unit for
adults and corresponding doses according to body weight for children and
babies.

10. The pharmaceutical composition according to anyone of claims 5
to 9 wherein said pharmaceutical composition comprises between 1 and 8 mg
of a 5-HT3; antagonist per dosage unit for adults and corresponding doses
according to body weight for children and babies.

11. The pharmaceutical according to anyone of claims 5 to 10 wherein

said pharmaceutical composition comprises between 2 and 8 mg of
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I I . The pharmaceutical according to anyone of clains
5 to 10 wherein said pharnaceutical conposition

W@ opnTses between 2 and 8 ng of ondansetron pePCHIBRAG#00351

unit for adults and cotrespondi ng doses according to

lndunseirghtpdratosalel uhieforamtliteadie sorrédporidlfy doses according to
phar maceuti cal conposition accordi ng to anyone of

Qpdy yeeight for childigheand baligs.d phar maceut i cal
iti ' . .of .
corpapL!| OTEOTRERAS S ] EeBBIRY o smyone of clims

tord espersinregidphasnmacaicdl cgmposition owiiries Hedveen 1 and 4 mg
ggl | dr.en, and b 13 arnmaceuti cal

bi es. .. Th h
SFYUPEH M PRE 38%9‘?1 § nttcforaﬁ%ﬁ%aw cerrgshgngdinggloges according to
wog Wé]?ﬁﬁoqcﬁﬁ@@;{aaq%é&@é_ conposi tion conprises the
co

ination of the Invention in the sane dosage unit.
14. U8e of Theeplamiziceaticalrcapositomactordiny tmangbne of claims 5

[ AgoRtreh St A RgEeOiaR haPestion SPRIPTSE hesagpination o

tRinveAbARNthePdarRE WoBagathitoent eritis. 15. Use of the
conbi nation according to anyone of clainms 1 to 4 in

t he pfepar Bsemf the camitiraticncacadrding tocamyosietafataims 1 to 4 in the

or.di. nyone of clainms 5.to 13 for the _
BRESAAAT of  RRPERaRlsd rDbiPosliastacistin rwppsiof claims 5 to
16 folthe tastaiaht ) abOteCdaitiBehierither ei n sai d di arrhoea
IS chenDtheraFylnduce di arrhoea, carcinoid diarrhoea,

t r avabi blsesoliitgr cambinationaacaesdingeto anyane bf cleimisolido 4 in the

j: ' ' .17, lUse. di t .
PRt of bR eRb AR BoSriohyacaRAnB G R ERe of Baims 5 to
¢Bipr fheetteatiraint af At uiesdiamhbod asS6GhrRUaRIY ez 0 four

a day. 18. Use according to anyone of clains 14

tinme y . ! A ONe A
to 1%6 Weeragqerding dot ¢laim Hon wheseinr said wiadhpea 43 chenwtherapy-

: I tion. ae ' t ne of clai 5to ..
b8 FAPRASS ARLRRE e YBIOPE Bl Hnien acnea
byyarieus baclesiansirlsed or ddtasitéwr ei n sai d conbi nati on
corrpijZSﬁS dexecadotril and ondansetron for the

a

prep PErAGIANG HAr3OBE: Plc@Rrined ot 1P owhersintseid treatment
LB brflachiHRalan! SORILEN dloto Muplith pagpus

act i V& Usgraatioeding.to anyone of claims 14 to 17, wherein said treatment
comprises administration of the composition according to anyone of claims 5 to
13 two to four times a day.

19. Use according to anyone of claims 14 to 18, wherein said combination
comprises- dexecadotrii and ondansetron for the preparation of a
pharmaceutical composition for the treatment of acute gastroenteritis by
simultaneous, separate or sequential oral administration of the active

ingredients.
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