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agents may cause extrapyram dal Synptoms. Mre recently, two novel classes
of druts wifedhesatening manifestationl, mayiresulhg t he various nmanifestations of

gastroenteritis :_enkephal | nas i.e..neprilysin EP) inhibitaors, , e.g.
racecadotril oéoroae%&ga@gﬁ ﬁ's "ﬁ?ﬁt'ﬁ)HS idljﬁﬂa%ﬁtwf%%gurﬁét Xh}eeléstel gfachlatses (or
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M crobi al Agents 2000, 14, 81) and 5-HT3 receptor antagoni sts which prevent
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cl asses of agents is able to prevent sone synptons of gastroenteritis, they
are unabl esmall prastion of hikier cadsall aggnts; mehydrakier selrtions, oplhaughn dighly event

nausea and.yam Ll 0o W 8 Ydo not shorten the duration of the disease and tend to

augment nausea and vomiting. Sometimes, dopamine antagonists with a
predominant peripheral action, e.g. domperidone or metoclopramide, are
20 associated with the antidiarrheal treatments in order to prevent nausea and
vomiting but such agents may cause extrapyramidal symptoms. More recently,
two novel classes of drugs were experienced for alleviating the various
manifestations of gastroenteritis : enkephalinase, i.e. neprilysin (NEP) inhibitors,
e.g. racecadotril or dexecadotril, which inhibit the net intestinal hypersecretion
25  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).
30 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-HT3; receptor antagonists are currently not approved in
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i nventors have now unexpectedly found that such a conbination greatly

i mproves the9% r@a(ﬂ%e?ﬁ("gq")gast roenteritis. 15 More precisely, it has been
found that the association of a 5-HT3 receptor antagonist, such as
ondansetron or granisetron, and an enkephalinase inhibitor, such as
racecadotril orhuetesedes béen a pedjudies againsh esipgcl-bi ; sgceptgy antagoaistsli ngl vy,
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identified present inventors: e conbi nat1ons o e I nvention
exhi bi t acinhibitoyyhé® neithér bheetedisgosed n@bsuggasted or andsageah| ve conpl enent ary

i bi t od by EOth PERBEE BrOHgEncEve: 1Y cFerietieh (O S8l aiheir al
mechani snsc@fbinati®f gPEARIySmpréVdsane troatiBAf 8gadtRbritaitl. are used together. In
agreenent, serotonin, via its 5-HT3 receptors, exerts a pro-secretory
15 More precisely, it has been found that the association of a 5-HT3 receptor
antagonist, such as ondansetron or granisetron, and an enkephalinase inhibitor,
such as racecadotrii or dexecadotril, realizes an unexpected synergy.
Accordingly, said combination allows to suppress main or all manifestations of
acute gastroenteritis.
20

Without to be bound by any theory, the following unexpected advantages
of the combination of the present invention have been identified by the present
inventors:

1) The combinations of the invention exhibit activity for a broader germ

25 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

30 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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prevented di arrhoea. 15 Acute gastroenteritis often involves séveral gerns
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combination of the present invention makes it possible to systematically
associate two drugs with antisecretory activity elicited against different germs
and via distinct mechanisms.

20

2) The combinations of the invention allow inhibition of 'the major
manifestations of gastroenteritis.

Emesis, a cardinal manifestation of gastroenteritis, particularly in children,
is significantly reduced by 5-HT3 antagonists as shown in the case of

25 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.).

30 Unexpectedly, however, the inventors have found that the combination of
an enkephalinase inhibitor with a 5-HT3; antagonist potentiates the antiemetic
effect of 5-HT3; 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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of the pr é%“@ﬁph? \Pesr‘?t'ﬁ@ﬁ't%%{'i"@ﬁsﬁ ear"f‘%'?ﬁ) antienetic agent together with an
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15 treatment and sometimes leads even to hospitalization and intravenous
rehydration (Inserman et Lemg, Can. Fam. Physician 1993, 39, 2129). Hence,
administration of a combination of the present invention provides a synergistic
effect and facilitates the administration of oral rehydration solutions in addition
to enkephalinase inhibitors.

20

4) The combinations of the invention significantly improve the action of
enkephalinase inhibitors administered alone.

Transit through the human colon is delayed by administration of 5-HT;
antagonists (Gore et al., Aliment. Pharmacol. Ther., 1990, 4, 139)

25 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

30 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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significantly dininished by treatnent with enkephal i nase inhibitors such as
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ondansetron) and enkephalinase inhibitors (in particular racecadotril or

dexecadotril) partially prevent these pain manifestations when administered
alone but completely prevent them when the two classes of compounds are
20 combined.
Hence there is a clear synergy regarding visceral pain, a major symptom
in gastroenteritis.

6) The combinations of the invention exhibit optimized pharmacokinetics.
25 Pharmacokinetics and drug metabolism data of enkephalinase inhibitors,
such as racecadotril (or dexecadotril) and 5-HT; 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
30 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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15 Thus, according to a first object, the present invention provides
conbi nations of _an antienetic agent with an enkephal i nase i nhibitor.
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grani setron. 20 According to another preferred aspect, said enkephalinase

' nhi blltsor 'S Thus, according to a first object, the present invention provides
combinations of an antiemetic agent with an enkephalinase inhibitor. According
to a preferred aspect, said antiemetic agent is a 5-HT3; receptor antagonist.
According to a still preferred aspect, said 5-HT3 receptor antagonist is chosen
from the list consisting in ondansetron or granisetron.

20 According to another preferred aspect, said enkephalinase inhibitor is
chosen from the list consisting in racecadotril or dexecadotril.

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

25  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.

30 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,



chosen fromthe list consisting in racecadotril or dexecadotril. According
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provi des t he ulecanflinghte a still preferred aspect, said pharmaceutical composition
comprises the combination of the invention in the same dosage unit.

According to another object, the present invention provides the use of the
combination of the invention in the preparation of a pharmaceutical composition
according to the invention for the treatment of acute gastroenteritis.

20 According to a preferred aspect, the present invention provides the use of
the combination of the invention in the preparation of a pharmaceutical
composition according to the invention for the treatment of acute diarrhoea
associated with emesis.

According to a still preferred aspect, said diarrhoea is chemotherapy-

25 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

30 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.



conbi nation of the invention in the preparation of a pharnmaceutical
conposition according to the invention for the treatnent of acute
gastroe jbd 20 According to a preferred aspect, the present invention -
pr ovi deg{x’t ieoﬁad@gsa f the conbination of the invention ll’(ﬁT/ﬁﬂ%%fW%’ﬁér ation of
a pharmaceutical conposition according to the invention for the treatnent

of acute di ar Awserdingide oz i skilleturthier rmdwaptigeouscaljedt, nilet prasest iinvensioaf er r ed
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Vi ruses orpmaskiiRal | soragedition ol Irdhtfiy AcubayRiroeitemisdidig diderhveat her

preferred aspect, said treatnment conprises oral admnistration, preferably
two to fowssotiates withigmesisccordi ng to particul arly advant ageous object, the

present. i nventjon .3 rqvi nbj nati ons of, racegadotril and ondansetron.
Accordi'ng to f‘qcﬂfd["#grtga&?htﬁ@iﬂggﬁd\’@ﬂfaggpﬁst Rgegﬁe %tpﬁeﬁ%ﬁt'?\fﬂﬁlﬁpovi des
phar maceutdredties eomoiiations of derdcadotrilGndasieizmdetroh] and ondansetron,
preferably for simultaneqgus, separate or sequential adm nistration. 7 WD

2005/ 079850 PEwcPmingty aherisar fageeys object sthe| present inventianypievisgsous

obj ect, t kN t 1 QR Rl OV I he -:AC dog i

ondanset r G BECE el EofloBtions. At ddxEloriF CBRAC Sridaheidn.

treati ng guefetalgpidrsimaltanediss sepaditaor sepaentiabadminisiedtion.t h enesis. 5

According to parti cul arlg/ aﬁv nt ageous obj ect, the present inyention

provi dfs” conbi/ &P tera ¢ @!ﬁ@l@i rdqvapiRgesHa PRIgE: dhe REasShbimPNtiona

further  ABE03RY A lof dexdcBof SHEN bn MEHd ol Y EparaRlf ggeut | ca

conposi tions conprising dexecadotri| and ondansetron, reterably for

si mul t ane@rarmaepatical ecamposttiore nfor atreaithy @cate agastroent€ritisc oor diandioea a stil |

further advant.a%eou object, the present invention provides the use of

dexecadot 35084 Ao RE€Ston for the preparation of a pharnaceutical .

conposition fqfhetﬁr%?érféiﬂeﬁfﬂéﬁﬁ'ngﬁt%td@&]é%@&'Héréino_éb&}é‘éhBRﬁ%e/réﬁslﬂélb@_t ed with

enesis. The preferred enbodi ments di scussed herein above and/or herein bel ow
15 are to be understood on a separate basis or in combination with one another.

According to the present invention, pharmaceutical composition means a
composition comprising one or more active ingredient as discussed above and
at least one component selected from the group comprising pharmaceutically

20 acceptable carriers, diluents, adjuvants, excipients, or vehicles, such as
preserving agents, fillers, disintegrating agents, wetting agents, emulsifying
agents, suspending agents, sweetening agents, flavoring agents, perfuming
agents, antibacterial agents, antifungal agents, lubricating agents and
dispensing agents, depending on the nature of the mode of administration and

25 dosage forms. Examples of suspending 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,

30 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

monostarate and gelatin. Examples of suitable carriers, diluents, solvents or

8



15 are to be understood on a separate basis or in conbination with one
another. According to the present invention, pharnmaceutical conposition
nmeans a Sj1l.on conprising one or nore active ingredient as di scussed
above anégagﬁb%éggf one conponent sel ected from the gr Gy RIMIPININg
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agent s i ncoirgiciunHigarhetal Easrpies of disinfegmiingsadets yosyde slarehealgitio; t ol

and sorbitan ] f al ljne I : i i de,
bent oni te, 2agSnEfCertd EORPISCHRARE° Exifplet B BonGatt AU AR
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anti bacterial and antifungal agents, for exanple, 30 parabens,

chl or obut aR8lYetiRNGEIyCcRlsr bi ¢ acid, and the like. It may also be desirable
to include isotonic agents, for exanple sugars, sodiumchloride and the

| i ke. Prol onged absorption of the injectable pharmaceutical formcan be
brought about Phatrhaceidicatlj azgepiabledrieans rtgatiisisy pithimthe scopex afrpband

el oS50 B e 08P AR e oo™
sol vent's o 1 er,

et hanol, p i) bt : r i i 2 kS olive
ethancl . Paals il SRl oL ARABR! 8Rbrgi RARIONBE arel 18 IKESHAd oo

exci pi ent s commerserataavitis a reasdriabiubenefitsiskiratio.ci t rat e, cal ci um car bonat e,

di cal ci um phosphate. Exanpl es of disintegrating agents include starch,
alginic 5 acids and certain conplex silicates. Exanples of l|ubricants

i ncl ude magnesRéptestnaial € dsRPeU s | e Phafmabbad@l Eahposifisndedf tRs hi gh
nol ecul ar wei ght = pol yet hyl ene col s. Pharmaceutical |y acceptabl e neans

Iy
t hat id5i sjnvention rinqlmemm@(amp?@dahlats.mag@eﬁ,cmiwcmaga&edrrs, swups difuid f or use
in contact _with the c éhmans and. | ower. wi t hout u%due

ells.of h ani nal g
toxicity, PF‘?R%"%*{‘?%,'“&H‘J@E\QQPE eé?b%}?sépéﬂ#’t'ﬁga%%, 02H89% MU s ur at e
with a reagen@bhe Hanaldst capsiies dindosuppositories, as well as liquid preparations

for injections, including liposome preparations, tablets, dragees, powders, elixirs,
syrups, liquid preparations, including suspensions, sprays, lozenges, emulsions,
20 solutions, granules, capsules, more preferably tablets, capsules or granulated
powder. Techniques and formulations generally may be found in Remington’s
Pharmaceutical Sciences, Mack Publishing Co., Easton, PA, latest edition.

Preferred formulations include tablets, dragees, powders, elixirs, syrups,

liqguid preparations, including suspensions, sprays, inhalants, lozenges,
25 emulsions, solutions, granules, 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

30 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

9



Represent ati ve dosage of the pharnmaceutical conpositions of the 15
i nvention includes for exanple, tablets, dragees, powders, elixirs, syrups,

liquid reparations, including suspensions, sprays, inhalants, |ozenges, -
emul si on‘gO 28@&%%’&%, granul es, capsul es and supposi tR§r/B200SQ80378| | 35
liquid preparations for injections, including |iposone preparations,

tabl ets, ddugrtageops\tdarse, lactasei and highymalsculai weight modyetindene rglycdisicl udi ng

suspensi o sprays, | ozenges, enul| si 20 sol utions, anul es,. capsul es,
mor e prer 4T SApERe SUSPEIN A bred) avi can GO SEIsHId ATEEOTand
formul ati ggan@enghish! Yadhatdesdspensionn Bruémgt @ch aBhaueRzeyt efifdnopci ences,
Mack PubliShing Co., Easton, PA, |atest edition. Preferred formnul ations

i ncl ude t ablysthylens agjveq), nrepwlens, givealxiglycerel ramgs chlarefgimdoprepdurssi ons,

i ncl udi.ng Lan rays, inhalants, |ozenges, 25 enulsions,

sol uti Snstﬁegggﬁﬂﬁkégdcgggﬁgés nore preferably tablets, capsules or

granul at ed popggiatricl formbRitioas 0&.gvepowtiersangrargatednipeniders, @ztdpse grubst ance

in the vehicle _are generally determned in accordance with the solubility
and cheni HPENSiQper¢quid Be Prapasd i Yaing oRRB\ehy, Sadsbaaset iasulaardilieis of

adm ni st r%bLLR,gng 49&’[376?13 Péé?g—in?é-é?(ﬂgég%rﬁg observed i n pharnmaceuti cal
npl €, C

practi ce. I exa exci prents as |lactose, sodiumcitrate, calcium
car bonat e, di Salidicompositipkanay alsd bedermployedraatfillegs mgsoft snd hald-fikedst ar ch,

al ginic aci %s, and certain conplex silic teg} conbjned with Ieglbri cants such
as nadHesOgAliBIcaRsYles usingisueH BXIRIGNSAR IgRtase OrdniK 897, ARyvallasBigh f or

Do o Sai IRl BORRRA ORRTK Ao e . 0 Y0 SOOSLITOESY
pol yet hyl ene glycols. Wen aqueous suspensions are used, they can contain
stor ose. ethatBF, PhBEIIEAGRL AOMACHIGS GRBpDEAETONSER 1Bl foshbpblnd
o g pov e O e e B f it epar ed
usi ng lhamiojuding closalos inhatationdl, | vestal, nagaluv bucealansublinguabl @arestesalmaski ng
ﬁgng fs i FZihicchjld%%@uooscju aj\rﬁjer})susp}i ra?rltuss%u a?, iRtH l/é’Xc‘?Ss)?‘ﬁt, \];villl tl)eeégprier&ia%é)é 1-thé’natnd
the preferred route may vary with, for example, the condition of the recipient.
Preferably, the pharmaceutical compositions of the invention are suitable
for oral administration to adults, children and babies.
20 According to the present invention, a pharmaceutical composition suitable
for oral administration means a pharmaceutical composition which is in a form
suitable to be administered orally to a patient. The composition may be
presented as discrete units such as capsules, cachets or tablets each
containing a predetermined amount of the active ingredient; as a powder or
25 granules; as solution or a suspension in an aqueous liquid or a non-aqueous
liguid; 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
30 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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ingredient in a free-flomng form such as a powger or gr l es, optionally

m xed vii5t h custimalyr pHantmaceatical vekicless afid uadaptegr ésrerorat i are, parentesiale
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invention may be prepared by reaction of the free base with the appropriate
acid, by the application or adaptation of known methods. For example, the acid
addition salts of the compounds useful according to this invention may be
20 prepared either by dissolving the free base in water or aqueous alcohol solution
or other suitable solvents containing the appropriate acid and isolating the salt
by evaporating the solution, or by reacting the free base and acid in an organic
solvent, in which case the salt separates directly or can be obtained by
concentration of the solution. Some suitable acids for use in the preparation of
25 such salts are 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,
30 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,
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conmpounds noi stened with an inert liquid diluent. The tablets may aptionally
be coated or scored and nmay be fornulated so as to provide slow or -
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undecahbvat e, rB32%s Additien sAlsMAY b%f@m%whsrﬁtf@ CorBRanpA LseTU aepasting e,

AP oo B freih SREkS B3R G/ @Ry boble oRidetEe
The bases which can be used to prepare the base addition salts include
preferably those which produce, when combined with the free acid,
pharmaceutically acceptable salts, that is, salts whose cations are non-toxic to

20 the patient in pharmaceutical doses of the salts, so that the beneficial inhibitory
effects inherent in the free base are not vitiated by side effects ascribable to the
cations. Pharmaceutically acceptable salts, including those derived from alkali
and alkaline earth metal salts, within the scope of the invention include those
derived from the following bases: sodium hydride, sodium hydroxide,

25 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, tris(hydroxymethyl)-aminomethane, tetra-

30 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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5 regenerated fromthe salts by the application or adaptation of known
nmet hods. For exanpl e, parent conpounds useful according to the invention
can be regenerated fromtheir acid addition salts by treatment with an
al kal i, &Q200547¥8bus sodi um bi carbonate sol uti on or afGEAB0NAMSHI a
solution. 10 The active ingredients of the invention can be regenerated from
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hydr oxilde, attiveéxrediehl:dr oxi de, zi nc hydroxi de, ammoni a, et hyl enedi ani ne,
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N-benzyl pheyighéitibs, airedactich 6f vk affeBR. Pi per azi ne,

tris(hydroxynet hyl)-am nonet hane, tetra- 30 nethyl ammoni um hydr oxi de, and
the like. The active ingredients of the invention nay be conveniently

Py at o5 . " rydie, Ediohq pekabiiie U6 NS o & Db Al Re B R on ey
be convgni ezbkyt oftRe \Myetlidn/ 079850 PCT/ |1 B2005/ 000351 prepared by

recrystallisation froman aqueous/organic solvent m xture, using organic
sol vents such as di oxan, tetrahydrofuran or methanol. According to the

present inventiggn, etk stiviy Jrihé tombhdtiBhs BPiHe ihVeRfior N

-

The outstanding activity of the combinations of the invention was
20 evidenced on an animal model of experimental diarrhoea. A combination of the
invention was evaluated on the castor oil-induced diarrhoea in rats, according to
Niemegeers et al. (Armeim.-Forsch. (Drug Res), 1974, 24 No. 10).
Rats received ondansetron (0.1 mg/kg, p.o.) and racecadotril (40 mg/kg,
p.o.) administered together. This combination elicited a nearly complete
25 antidiarrheal effect for 6 — 7 h.

As comparative examples, ondansetron and racecadotrii were also
administered alone at the same dosages.
Ondansetron (0.1 mg/kg, p.o.) was found inactive on this model when
30 administered alone.
Racecadotril (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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conmbi nation of the active ingredients of the present invention to achieve an
S effect that is not exerted by any of the active ingredients on its own, or
to inpr ect obtained with each of the activ i on its”
own or to%g) Z%Q’z"ﬂg%r)ef f ect of each active ingredient. M;er}dg’?%i g‘%”’%%?
“synergistjc" refers t ability of t conbi nati on, of the res
i nvention e eroyrense '?\9@? o {hks F‘Gpe{]&"'ﬁ?@a% gxecadqtalaloge y 10
active ing ect includes biological activity, advantageous
pharnacodyﬁ%ﬁ?@gthﬁaéropert|es or reduction of side effects. The follow ng
exanpl e i s gi véansequentlgpthestambinatien ahbiotharasdesi efadtive agehtasficitad afi t he
i nventi on. nple: In vivo activity of .the onblna ions of the ipvention
The out ot 2R G, PURErr 18 e b et of 8Ach REUYS Rosnt amisters
evi denced Ql'c‘m@”Tﬁ@'cESPA J(ﬂ?i@ﬁ& o@ih&?ﬁﬂ@hﬁcﬁf?ﬂﬁ:@'eﬁﬁﬁf & B%@rgnéhccéff@it”a“ on of the
i nvention was eval uate he castor oil-induced diarrhoea in rats,
according to N enegeers et al. (Arneim-Forsch. (Drug Res), 1974, 24 No.
10). Rats received ondansetron (0.1 ng/ kg, p.o.) and racecadotril (40 ng/Kkg,
p.o.) adm nistered together. This conbination elicited a nearly conplete 25
antidiarrheal effect for 6 - 7 h. As conparative exanples, ondansetron and
racecadotril were also admnistered alone at the sane dosages. Ondansetron
(0.1 ng/ kg, p.o.) was found inactive on this nodel when 30 admi nistered
al one. Racecadotril (40 ng/kg, p.o.) adm nistered al one induced a parti al
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 ny/kg
dexecadotril, conpletely prevented 13 WD 2005/079850 PCT/|B2005/ 000351 the
occurrence of diarrhoea on this nodel (whereas dexecadotril alone was only
partially inactive). Consequently, the conbination of both classes of active
agents elicited an
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activity clearly superior to the added activity of each active agent

adm nistered 5 alone. The conbi nations of the invention thus exhibit a
synergistic effect. 14 CLAIMS 1. Conbinations of a 5-HI3 receptor

antagoni st with racecadotril or dexeéeﬂmléi | . 2. The conbi nation according
to claim1, wherein said 5-HT3 recept®r —antagoni st is chosen from
ondansetron, granisetron. 3. A pharnmaceutical conposition conprising the
conbi nati on according to anyone of the preceding clains, and a

phar maceut i cql lopABmaRbAS! & YEBLEHTS RiceptsFidtitagbnist witle micecadenl igial
conposition according to claim3, wherein said “pharnmaceutical conposition

is for sdexecadetrils, separate or sequential admnistration of said agents.
5. The pharmaceytical conposition according to claim3 or, 4, erein, said
har aceut] 81 HSBSEIERPT SCOMIRG| B [ATr il WAFA: Serair s eoept
phar maceut.i. I%‘r?,q 10Sd 44 PG I t a?.pq of claimse 3 to 5, wherein
sai d pha%h’wia e&'{sﬁca‘ (Zéoérgpfggl ton"rgl‘se‘ﬂ%rq’g%e' e(;[fBr:rf'of tabl ets, capsul es or

granul at ed pgwgebharmadé\@ica ToBRRitidre ebmprishrs tid eondsiaatich Rrecbadiagene of
clainms 3 to 6, wherein said Iphar maceuti cal conposition of the invention

conpr i se@npenewsd theopregadingoolaims o and aa qhwdaaceltically eceepleble ivehile alosage
unit for adults and correspondi ng doses according to body wei ght for
chi | dren®3H8'%%bi es. 8. The phar maceutical conposition according to anyone

of claims 3 4O The WhRkMaBeafiddl BOAPBBIEBH! h6GrdFRITRES tidin 3¢ OWREISR SsAigt ween

1 and 8 ng of a 5- HI3 antagonist Inhibitor per dosage unit for adults and

cor r espoptangackitical soowosition tis biody simuijanedus, cepataten and seguertial 9.
to anyone of clains 3 to 8 wherein said

The pharmgceutj cal agccardin

phar mce%ﬂ'&'#@@%Bﬁ??'p&g fipri ses between 3 and 8 ngy of ondansetron per
dosage unit BorThrdghagnaciditieal E6HRBERIOAKRERFERgABCARINM Bof 4, Rpibrelesgit for
children and babies. 10. The pharnaceutical conposition according to anyone
of cl ai mpharmaceutical composition is suitable for oral administration.

6. The pharmaceutical composition according to any one of claims 3 to 5,
wherein said pharmaceutical composition is in the form of tablets, capsules or
granulated powder.

7. The pharmaceutical composition according to anyone of claims 3 to 6,
wherein said pharmaceutical composition of the invention comprises between 50
and 100 mg of racecadotril or dexecadotrii per dosage ‘unit for adults and
corresponding doses according to body weight for children and babies.

8. The pharmaceutical composition according to anyone of claims 3 to 7
wherein said pharmaceutical composition comprises between 1 and 8 mg of a 5-

HT; antagonist inhibitor per dosage unit for adults and corresponding doses
according to body weight for children and babies.

9. The pharmaceutical according to anyone of claims 3 to 8 wherein said
pharmaceutical composition comprises between 3 and 8 mg of ondansetron 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 3 to
9, wherein said pharmaceutical composition comprises between 1 and 4 mg of
granisetron per dosage unit for adults and corresponding doses according to body
weight for children and babies.
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9, wherein said pharmaceutical conposition conprises between 1 and 4 ng of
grani setron per dosage unit for adults and correspondi ng doses according to
body weight for children and babies. 15 11. The pharnaceutical conposition
according to anyone of clains 3 to 10, wherein said pharnmaceuti cal

i 112, Lot 1D phA APk @Rotich el NG L' Ao of BafAES §7TOF o

pr epar ati@rwieérein ghat pharnbcadticat copgsiditicon cempoisds rthet corabirationodf tHeai ns 3
to 11 for the treatnent of acute gastroenteritis. 13. Use of the

conbi natifentiaecprtae sgnedesaasenibf claims 1 or 2 in the preparation of a
phar maceut i co hE i i ng e } 3. tp - f t he
t r eat nent oﬁzﬁacut e 8| g{; Frﬁg]oggﬁgg{s%grﬁa?%%@m%ﬁge%&?’? gflll. "08e' gi‘?ozrndﬁ]eg to

cl ai m 13repheitionrof saplarthasaukioglecoraposition bbesraing to adieredoficlaimsGes,11
carcinoid diarrhoea, traveller's diarrhoea, diarrhoea elicited by various
bact er i 4O therreamesit o aedts gasiroenteritisse according to anyone of claims 12 to

14, wherein [ r nri 1 ALSt ' ref grab two to
four tines a1%ga€.8é 1%%%5@6%19%%%8?0({82 gﬁ%&%léﬁ%@%ﬁ ?oc‘;\rlg,'ﬂ Heér ein
sai d tr gaepardtionadrpphaesacedtical cdmpdsition atcolhgtonogirtd ohclaieoBdond t o
anyone of clains 3 to 12 two to four tines a day. 17. Use according to
anyone der thedreatmentoh agate digehepa asspaiatashwith #Mesis. conpri ses racecadotri |

o e e g B R BICR ARS8 PR AR L0 e
oral adrhaiusdd didreiveal chlinsidtdizg@hbsgr eaveliet's . did®hoea, diarrhoea elicited by
various bacteria, viruses or parasites.
15. Use according to anyone of claims 12 to 14, wherein said treatment
comprises oral administration, preferably two to four times a day.
16. Use according to anyone of claims 12 to 15, wherein said treatment
comprises administration of the composition according to anyone of claims 3 to 12
two to four times a day.
17. Use according to anyone of claims 12 to 16, wherein said combination
comprises racecadotril 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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