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It is therefore desirable to improve observance of the treatment by means of
a racecadotril formulation allowing administration twice a day.
Nevertheless, because the half-life of racecadotrilate, the biologically active

~metabolite of the pro-drug racecadotril, is only three to four hours, it is necessary



A priori, racecadotril seens particularly inappropriate for the
preparation of tablets. In fact, the crystalline formthereof,
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scale and which are fully acceptable to and effective in patients. Despite these

disadvantages, the present inventors have found that some tablets containing
racecadotril meet these various criteria.



The coating of the core consists of one or nore conventionally used
excipients, in such a way as to mask the sul phurous aroma and
bitterness of the active ingredient. The coating fornul ati on may

i nclude viscosifying agents, such as po8yvinyl al cohol; opacifiers,
such as titanium dioxide; hydrophilic plasticizers, such as nol ecul es
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racecadotril; 20 to 40 % | actose nonohydrate; 7 to 15 % carnell ose
cal ci um In accordance with another feature, the racecadotril tablets according to the

invention comprise from 20 % to 50 % by weight of racecadotril.

Preferably, said tablets consist of a coated core, with the core containing
racecadotril. The tablet has a weight of between 350 and 600 mg.

Said core contains, in addition to racecadotril, various conventionally used
excipients, such as:

- optionally one or more fillers: for example lactose monohydrate, which
allows the tablet to be prepared by wet granulation, in particular lactose of the “200
mesh” or “110 mesh” type, which exhibits a defined particle size distribution, or
even lactose monohydrate of the “Flowlac®” type in the form of powder dried out
by vaporisation; another possible filler is microcrystalline cellulose (for example of
the Avicel® PH102 type). Mannitol or sorbitol may equally be used. As a filler,
lactose monohydrate of the “200 mesh” or “110 mesh” type, in particular “110

< | mesh”, or of the “Flowlac®” type is preferred, or even microcrystalline cellulose (for
example of the Avicel® PH102 type).

- optionally one or more binders such as hydroxypropylcellulose or
polyvidone; it is preferable to use hydroxypropyicellulose, for example of the
Klucel® EF type, in the granules and the external phase;

- optionally one or more disintegrants, such as carmellose calcium, cornflour
or pre-gelatinised starch; carmellose calcium in the granules and the external
phase and/or pre-gelatinised starch in the external phase are preferable;

- optionally one or more lubricants, such as magnesium stearate, for
preventing the mass of compacted powder from sticking to the equipment;

magnesium stearate is most particularly preferred in the external phase.



2 to 10 % hyroxypropylcellulose; - 5 to 10 % mcrocrystalline
cellulose; 2 to 10 %pre-gelatinised starch; 0.5 to 5 % nagnesium

Stearate. Even nore preferably, the cores of the tablets
according to the invention are of the fdllow ng conposition: - 175 ny
racecadotril; 5 - 144.1 ny |l actose nonohydrate; 41 ng carnell ose
calcium 18 | : ) ] C rﬂﬁ’t' I
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as molecules of the Macrogol type (for example Macrogol 3350) which improve the
flexibility of the film; and colouring opacifying agents such as talc.

To prepare the coating, these various coating ingredients may be dispersed
in purified water. Particularly advantageously, the ready-to-use mixture Opadry®
may be used, comprising:

- 40 % polyvinyl alcohol,

- 25 % titanium dioxide,

- 20.2 % Macrogol 3350, and

- 14.8 % talc.

In accordance with a preferred feature, the racecadotril tablets according to
the invention have a core of the following composition:

- 20 to 50 % racecadotril;

- 25 to 50 % filler(s);

- 9 to 25 % disintegrant(s);

- 2 to 10 % binding agent(s);

- 0.5 to 5 % lubricant(s);

and more preferably:

- 20 to 50 % racecadotril;

- 20 to 40 % lactose monohydrate;

- 7 to 15 % carmellose calcium;

- 2 to 10 % hyroxypropylcellulose;

- 5 to 10 % microcrystalline cellulose;

- 2 to 10 % pre-gelatinised starch;

- 0.5 to 5 % magnesium stearate.

Even more preferably, the cores of the tablets according to the invention are
of the following composition:
- 175 mg racecadotril;



The first step involves: (i) granulation; (ii) drying out the

obt ai ned granul es; (H )adding and m xi ng the external phase; and
(iv)conpressing the final mxture. The granulation is carried out
by the granul ati on nmethod known as wet §ranul ati on. The granul ation
step involves: a) preparing an internal phase mxture; b) adding and
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The first step involves:

(i) granulation;

(ii) drying out the obtained granules;

(iii) adding and mixing the external phase; and

(iv) compressing the final mixture.

The granulation is carried out by the granulation method known as wet
granulation. The granulation step involves:

a) preparing an internal phase mixture;

b) adding and mixing granulation liquid into the internal phase.

Apart from the racecadotril, the internal phase generally consists of filler(s)
and disintegrant(s). Preferably, the internal phase consists of racecadotril, lactose -
monohydrate, carmellose calcium and/or optionally cornflour.

The granulation liquid contains the binding agent, preferably
hydroxypropylcellulose, and water. '

The external phase generally constitutes lubricant(s), filler(s), disintegrant(s)
and/or binding agent(s). Preferably, the external phase constitutes lactose
monohydrate, microcrystalline cellulose, carmellose calcium and magnesium

stearate, and optionally pre-gelatinised starch and hydroxypropylcéllulose.



The granulation liquid is prepared by nmeans of a propeller-type
“stirrer by dispersing the binding agent in the water until a clear
solution is obtained. Generally, stirring continues for 10 to 30

m nutes, and the speeds are of between #00 and 1000 rpm preferably
-approxi mately 15 minutes at 500 rpm The quui d i s subsequently added
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approximately 15 minutes at approximately 30 rpm or approximately 5 minutes at
approximately 10 rpm.

Preferably, the magnesium stearate is sieved in advance on a 0.315 mm
sieve; it is added only after mixing the other ingredients of the external phase with
the granules, and then the whole is mixed for approximately 1 to 5 minutes.

To compress the final mixture, equipment parameters such as the mass and
the compression force as well as the compression speed may be adjusted in such

a way as to obtain the tablets desired. Compression may be carried out on any



Lact ose nonohydrat e1l00 Carnel | ose cal ciunB5 G anul ation |liquid
Hydr oxypr opyl cel | ul osel2 Purified watersq External phase Lactose
nonohydr at e44 M crocrystalline cellulose32.5 8 Carnell ose calcium®6
Magnesi um stearate 2.5 Pre-gel atinised $tarch
type of machine for the preparation of tablets, in particular apparatuses of the
Frogerais or Courtoy R190 type, equipped with stamps of the 11R11 or 12R12
type. The hardness is set to approximately 80 N.
The cores are then transferred onto a coating platform (for example of the
Accela Cota type) and heated (preferably approximately 40 °C) during the coating
by pulverisation of the coating suspension disclosed above. Pulverisation is

continued up to a weight gain of approximately 10 mg.

In accordance with another subject-matter, the present invention also relates
to the use of racecadotril for the preparation of a tablet for the treatment of
diarrhoea for administration twice a day, preferably allowing the administration of
175 mg of racecadotril per tablet. '

Said tablet is as defined in accordance with the tablets according to the

invention disclosed above.

The following examples are provided as a non-limiting illustration of the

present invention.

Example 1

The racecadotril tablets were prepared with the following composition:

Internal phase

Racecadotril 175
Lactose monohydrate 100
Carmellose calcium 35

Granulation liquid
Hydroxypropylcellulose 12

Purified water ' sq

External phase
Lactose monohydrate 44

Microcrystalline cellulose  32.5



~ 25 Hydroxyl propylcellulose 6 Coating Opadry(r) Wite 10 Purified
water sq The quantities indicated above are given in ng.

Alternatively: 175 ng racecadotril; 144.1 ng | actose nonohydrate;
41 nmg carnel | ose cal ci um 8

Carmellose calcium 6

Magnesium stearate 2.5

Pre-gelatinised starch 25

Hydroxylpropylcellulose 6

Coating
Opadry® White 10
Purified water sq

The quantities indicated above are given in mg.

Alternatively:

- 175 mg racecadotril;

- 1441 mg lactose monohydrate;

- 41 mg carmellose calcium; _

- 1'8 mg hydroxypropylcellulose;

- 32.5 mg microcrystalline cellulose;
- 25 mg pre-gelatinised starch;
-44 rhg magnesium stearate;

- 10 mg of coating (Opadry® white)

Example 2
The tablets from example 1 were prepared in the following manner: the

ingredients of the internal phase were mixed in a stirrer of the Erweka type for 3
minutes at 180 rpm. A 7.5 % (weight/volume) hydroxypropylcellulose solution was
prepared in water in order to improve the bonding propertiés. The granulation
liquid obtained was added to the powder mixture obtained previously, with stirring
at 180 rpm. In accordance with the feature relating to the granules, the granulation
was completed with purified water.

The granules were dried in an oven at 40 °C until a loss of 1 to 3 % was
obtained and the dried granules were sized on a 0.8 mm sieve.

The ingredients of the external phase, with the exception of the magnesium
stearate, i.e. the lactose monohydrate of the Flowlac® type, the microcrystalline

cellulose of the Avicel® PH 102 type and the carmellose calcium, were added to



- 18 ng hydroxypropyl cellulose; 32.5 ng mcrocrystalline cellul ose;

25 ng pre-gelatinised starch; - 4.4 ng nmagnesi um stearate; 10 ng of

coating (Opadry(r) white) Exanple 2 The tablets fromexanple 1
were prepared in the follow ng manner: 9he ingredients of the

i nternal phase were mxed in a stirrer of the Erweka type for 3
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properti epagnésuny stearatej sieved ahiod dhman, neas added ddtiedvamst then sdiweerfor 5
m xture obtained previously, with stirring at 180 rpm In accordance
with the 'T‘E‘_é‘ﬁ%ﬁ-e relating to the granules, the granulation was

conpl et ed W tthePHRhF hagtureteds compré_é'&cﬂbﬂnb”tﬁﬁle‘tﬁff ntdHite iguibeRd Rith

at 40 Cuntil a loss of 1 to 3 %was obtained and the dried granul es
were si zet2R12 stams.nm si eve. The ingredients of the external

phase, with t eptl nesi J.e .the | actose
nonohydr at e cﬁ‘] R?'Wé %Ifg%%ﬂ%§c\(ﬁﬁi"§ th ?eﬁjaggg tvﬁé] %@céé%?@g ‘Zfﬁ'ﬁerfﬁ"‘é@rﬁ ?ﬁnéisé'ngf‘)f
t he Avi ceddlyvinfraldéolt Yitmlimddibhi@e,CMdﬁ?bg@lS%mbﬁﬂbtmc,Wﬁr&d@ﬂﬁﬁéugpress
9 the granules and m xed with a stirrer of the Turbula type for 1

ni nut es. traa@remgans the flavesr of the micegadotal. 0. 315 mm was™ added
afterwards then stirred for 5 m nutes. The final m xture was
conpressed on a tabletting nachi ne equi pped with 12R12 st anps.

Finally, a cdaiamgesas prepared with the Opadry(r) Wiite m xture

consi sting of polyvinyl alcohol, titanium dioxide, Microgol 3350 and
talc, in order to suppress the aroma and the flavour of the

racecadot ri | giGxaRbRitBcHInpAYEd kb il MeSRPREREN \OIiNEs N heal thy

human vol unt €ers-

The double-blind crossover trial was carried out on eight healthy volunteers in
order to compare the relative bioavailability Qf the new formulation in the form of
175 mg racecadotril tablets with the control formulation (100 mg racecadotril
capsules).

The tablets were administered twice a day, morning and evening, and the
capsules three times, morning, noon and evening, in accordance with current
recommendations. Consequently, patients received the tablets and capsules at a
total dosage of 350 mg per 24 hours and 300 mg per 24 hours respectively. The
bioavailability was evaluated by measuring the levels of racecadotrilate, the active
metabolite of racecadotril, in the blood serum, at different points over a 24-hour
‘period. For this purpose, a test confirmed as highly precise and highly sensitive,
based on HPLC/MS evaluation of racecadotrilate of pre-column derivatisation, was
used. Numerous observations indicated that surprisingly, the formulation in the
form of tablets exhibits a superior bioavailability profile, and specifically:

- the average Tmax values, i.e. the period required to observe the peak in
blood levels after injection, were 1.15 hours and 1.66 hours for the tablets and the
capsules respectively. This is surprising insofar as capsules generally allow the

active ingredient to be made bioavailable more rapidly.



_ The doubl e-blind crossover trial was carried out on eight healthy
volunteers in order to conpare the relative bioavailability of the

new formulation in the formof 175 ng racecadotril tablets with the
control formulation (100 ng racecadotril0 capsul es). The tablets
were adm nistered twice a day, norning and evening, and the capsul es
three tines, | , n

recommendat i o@éqéonéaunggﬁtl Y, (a‘?é{[gldgﬁtggCP@CZ?&%EQ?H@%ﬁ&@%ﬁ%m nM.h,
capsul es wierea4669 zﬂnddaéég;éomthésﬁbleﬂg et c@dsuiesirespattiveal) cogrespon@ifg to

SR RSN TS I AT e S
in the b'tﬁ@%é@ééﬂatrllawaéjhfcfrérrﬁ@ﬁl l%f?/'aﬂéﬂecﬁye% % %‘e*ﬁ%?mﬂﬁté&’% tHeDform of

this purpose, a test confirmed as highly precise and high

sensi t i veableisthanon thpmmrdmpaalemﬂmveﬁtlmajkydm rilat e of
pre-columm derivatisation, was used. Numerous observations indicated
that surprisingly, the fornulation in the formof tablets exhibits a

superior bi oavpklimprdvdd/bivackildlsiity uTdhe pasibfd ®ak allowed admidigratioer dBe
Tmax values, i.e. the period required to observe the peak in blood

level s afqapsules; iéee ardaynby €ompasises with iricurrest admirisiration Hyee times a

t abl et
capsul os et SRREMHEL M ST YShdenuabfis o piteBatgufie’ 2 Hdths Hter
bi oavai | aidrmnlmraeon&mtﬂé)tablew(and mmedtehl@lytbﬁfade NeCfovlawires admirsistration)

nder cur hours, expressed.in re 466 .and 2552 for
;Jhe t abré/{’/ earﬁi'ﬁ a&s@m'@léﬂw eQ}Q@EtQaPBF‘?)‘"I“@Eﬁ'Y e§p ] nkp t ki athey nigegeted
t he curv I
the 1 acecinePhafineBaing WhEh SHILISRERFIANE oY 2 ol r INEAGRE Ffetehelie.

t he form of tabI ets than in the standard capsul e conventional ly used.
- the imrov%&g&gilabi lity of the tablets thus all owed

adm ni strati capsules twice a day by conparison with the
current administration three tinmes a day. Consequently, the serum
concentrations_ of racecadot ri I ate 12 hours after admnistration of
‘the tabl ets ((inical effe e wang admnlstratlon)

were still c g ap

targeted enk;r{ohh%ﬂ Fﬁ@?éﬁgﬁé Qvea(s \Aﬁérﬂéb tH? s awﬁ a—bnﬂi c}oén%klﬁ)*aggbo
the acti \n&ulﬂeérambtdd? onfzamdmbulaﬁry adohlsubj‘efccslﬁufﬁérmgﬂfrem adfuteeir@ﬂ@oea
di arr hoea conparjson was carried out a doubl e-hbli

doubl e- pITél?eBBt'WPtre@SW?F’eem%f@ e mt%l?ﬁhp’&’%r%/ d@cYu(“OsQB}'%tﬁk or the

sufferin t h

abl o T uoRLCGE A0 o CaEtle fitEe RFhesd Bal TIFS BRIy oinel ohterialor
three ti mnxsiusiodawem1thqoemjdelans)app§a5armei péracutéodiarrideasi defivezt ebyt Hie
sudden appear ance cute dia rh defi t he occurrence of at
oast nEBEOITEHGE 6 ot TR n s g s AR Le oV R eie cddg Tha st
hour s a”@40N@£rsaarﬁP6Vé}da %?loam%ﬂcﬁgdﬁé fE’Hbﬁrs e & tlehﬁrfbﬁnf)ﬁflnclusmn
non-incl usion included the presence of pus I n the

novenent snclgdegthe peesemcerdfdloddor ipdgdn the bowehmqvarmerﬁsaameil ea chronic
criterion wa}i t he nunber of diarrhoea, bowel novenents which had

t aken pl éléaé' Eteen the start of treatnent and recovery, or day 7 if

the patients Tihed main beRuatitrederitddht vaRal ther ifunibér | 6] dideHoé&e bowel
per cent age recovery upon the final visit, the duration of the

di ar r hoednovareentswehieh magttaken mwvx@@n§9ﬁ§¢mf treptmerteand egcovery, or
ddi t t t t
201 1 OnBlay! 7o TRL" pafllifls R PEbE HD Sured bl LS. HANRES the

I'rs € pPa S were al so

observed p@lﬁceiﬁagé @edvery dgon/ tieediinedvisie, ftihé | duratien dofirtiie deizerhioeanghe
i ons. The 11 average nunber of diarrhoeal bowel novenents

th
befe Io; esil@a@went f agsesiated syemtems; Hie peedferaddilienakleatipantsang, tbe
for the tp%%éﬂtﬁgg?éoﬁ}aloﬁ il the Higdtriddq t he capsul es. The conparison of

The treatments began on the first visit; the patients were also observed on

day 3 and on day 7 and had to fill in a diary describing their symptoms. The



_ Mre specifically, the analysis of the duration of the diarrhoea
showed that the admi nistration of tablets twice a day all owed the
duration of the diarrhoea to be reduced significantly by conparison
with the adm nistration of capsules thrHe tines a day (13.73 h vs.
17.48 h; p = 0.0238). It may therefore be concluded that the new

treat rrent \Le?r g%’rrﬁnﬁf)éle?ﬁ Srhdel 8 I%BV@:’?\EBE‘BH& %E%%r 3Rd the main

exhibits t vant ages O easlier admnistration and an | ovenen

i n the obsréenamof eﬁedtulvenéssaauaem + B8 foarthectabists i verpad lﬁeﬂltismmm:fothe
not wish to |nterrr1pt t hei r _ dai Id%/ routine. 12 CLAIMS 1. A
r acecadot$3RSUSsh| dhec sipsRATSey off dhessutwrluedrby &ganscorfe otuarai feot

racecadot gdstondtiorahBOAGHSRRSATOF e LOVEHGI AR the WARNEER RAI babLhe

cont ai ns bet ween and raceca ril per ta
A tabl et simmdjthaj the tegatiment ¢wigkena Hagrwith &ablets, wasnswpnsm\gly, significantly

t f dot taplet. 4. bl et
ccor di ner REvaR® e BPVERISTH SEBungate R Hiee Bake:a APke harepous (S
50 % by vepabi). ofhé ase6HRiry | riteA® Shdwedbihg!t sarfePtehdéhdiSs 8nd QRE Bhly
the preceding clains, wherein the core contains, in addition to the

r acecadotunfayouableppcqisrancesovereantner seenaraliyiconnented ito ghe patholigydiatier

e m s, RARTAMEIREMOR oo, 1711 ers are selected from 20l actose

nonohydrat e, Mo gp&sificalyl ithe anelysid 66 the @RMtICNObS Bl dR@MYekoshowed that

. the administration of tablets twice a day allowed the duration of the diarrhoea to be
reduced significantly by comparison with the administration of capsules three times
aday (13.73hvs. 17.48 h; p = 0.0238). ,

It may therefore be concluded that the new treatment is more effective than
the conventional treatment and exhibits the advantages of easier administration
and an improvement in the observance of the treatment, in particular in patients
who do not wish to interrupt their daily routine.



7. A tablet according to claim5, wherein the binding agent or agents
are sel ected from hydroxypropyl cel | ul ose and pol yvidone. 25 8. A
tabl et according to any one of the preceding clains, wherein the
coating consists of one or nore excipieg%s sel ected from viscosifying
agents, pacifiers, hydrophilic plasticizers and col ouring opacifiying
agents. 9. A tablet according any one QfAIN® preceding clains, wherein
the core 30 conprises, by weight: 20 to 50 % racecadotril; 25 to 50
%filler(s); 9 to 25 %disintegrant(s); 13 2 to 10 % bi ndi ng

agent(s); .5 tR x%c%/%éd&ﬁi ¢aB16{ Sdnsidfhd of P! Rlatetf B4l %dt Qor%nﬁoﬁ’t@ﬁ\%;

of the preceding clains, wherein the core 5 conprises, by wel
to 50 % r d&e€ teil | ; 20 to 40 % | act ose nonohydr at e;

5
2. A tablet according to claim 1, wherein said tablet contains between 170 and

180 mg of racecadotril per tablet.

3. A tablet according to either claim 1 or claim 2, containing approximately
10 175 mg of racecadotril per tablet.

4. - Atablet according to any one of the preceding claims, containing from 20 %
to 50 % by weight of racecadotril.

15 5. A tablet according to any one of the preceding claims, wherein the core
contains, in addition to the racecadotril, one or more excipients selected from

filler(s), binding agent(s), disintegrant(s) and lubricant(s).

6. A tablet according to claim 5, wherein the filler or fillers are selected from
20 lactose monohydrate, microcrystalline cellulose, mannitol and sorbitol.

7. A tablet according to claim 5, wherein the binding agent or agents are
selected from hydroxypropylcellulose and polyvidone.

25 8. A tablet according to any one of the preceding claims, wherein the coating
consists of one or more excipients selected from viscosifying agents, opacifiers,
hydrophilic plasticizers and colouring opacifiying agents.

9. A tablet according any one of the preceding claims, wherein the core
30 comprises, by weight:

- 20 to 50 % racecadotril;

- 25 to 50 % filler(s);

- 9 to 25 % disintegrant(s);



7 to 15 %carnellose calcium 2 to 10 % hyroxypropyl cel | ul ose; 10-5
to 10 % mcrocrystalline cellulose; 2 to 10 % pre-gel atini sed starch;
0.5to 5 % nmagnesium stearate. 11. A tablet according to any one of
t he preceding clains, wherein the core gconpri ses: 175 ngy

a

racecadotril; 144.1 ng | actose rmnohydr e; 41 ng carnellose cal cium
18 ng hydroxyprznyho%lbxddiﬁ@agé’:&(ﬁz ng mcrocrystalline cellulose;
25 ng pre- gel at rch;,, 4.4 ng magnesi um stearate. 12. A process
for preparing a gP?ﬁ’”t%m et according to any one of the

25pr ecedi ng clalns, conpr|3|ng the steps of:
10. A tablet according to any one of the preceding claims, wherein the core
5 comprises, by weight:
- 20 to 50 % racecadotril;
- 20 to 40 % lactose monohydrate;
- 7 to 15 % carmellose calcium;
- 2 to 10 % hyroxypropylcellulose;
10 - 5 to 10 % microcrystalline cellulose;
- 2 to 10 % pre-gelatinised starch;
- 0.5 to 5 % magnesium stearate.

11. A tablet according to any one of the preceding claims, wherein the core
15 comprises:

- 175 mg racecadotril;

- 144.1 mg lactose monohydrate;

- 41 mg carmellose calcium;

- 18 mg hydroxypropylcellulose;
20 - 32.5 mg microcrystalline cellulose;

- 25 mg pre-gelatinised starch;

- 4.4 mg magnesium stearate.

12. A process for preparing a racecadotril tablet according to any one of the
25  preceding claims, comprising the steps of:

1) preparing of the core containing the racecadotril, then

2) coating said core.

13. A process according to claim 12, wherein step 1) involves:
30 (i) granulation;

(ii)  drying out the obtained granules;

(i)  adding and mixing the external phase; and

(iv)  compressing the final mixture.



1) preparing of the core containing the racecadotril, then 2) coating
said core. 13. A process according to claim112, wherein step 1)

i nvol ves: 30(i)granulation; (ii) drying out the obtained granules;
(iii1) adding and m xing the external phase; and (iv) conpressing the
final mixture. 14 14.Use of racecadotrif4for the preparation of a

tablel Lor tuhe UkAoHemcepdsHip bR oteHardidh rsd tB0ke ol he SrdlefiBt o

15. Tabl et of racecadotril according t erern sai
i s def i neddiatrhagsedion aderinistretionyicera dayai ns 1 to 11.

15. Tablet of racecadotril according to claim 14 wherein said tablet is defined in

accordance with any of claims 1 to 11.



