1 ORODI SPERSI BLE PHARMACEUTI CAL COMPOSI TI ON OF AN ANTI THROVBOTI C COMPOUND The
present invention relates to a solid orodi spersible pharmaceutical formfor
the admnistration of an antithronbotit conpound or a pharnaceutically
accept abl e s@RoDISPERSIBLE PMARRRCEURIC AL cOMBESITIONGE AN ANETIROMBBTRTDOL i C
conpound, hereinafter referred to agsompoguNpnd A, which is 5 described in
patent specification EP 648 741, is the conmpound of fornmula (1) : (CH2)Z CO2H
Conpound A Benpresenhdovention eeletts By a bdidoomdispensibée phartrheeifticaihnfooi foashets to be
swal | owed with .half a gl ass. of ter. The doses.of conpound A d t he oral
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pharmaceutical conpositions of the present invention nmake it possible not only
to solve the known problens of a tablet forgmmthat has to be swal |l owed but
also to offer a superior 3 eINH spegiial ly allows the quality
of life of patients to pe i g sper si bl e pharnaceuti cal
conposition of conpound dvant age that el evated (.asma | evel s of
active ingredient %re SIVING dly and, noreover, by

3

(CH,);—CO,H

Compound A can be administered by the oral route in the form of tablets to be

swallowed with half a glass of water.

The doses of compound A used by the oral or parenteral route to obtain the therapeutic
10 effect generally range from 10 mg to 30 mg per administration, one or more times per

day, in the form of an immediate-release tablet.

Many people have difficulty in swallowing conventional tablets, the size of which is
often not negligible. The problems associated with the ingestion of medicines
(choking; suffocation as a result of obstruction of the throat) are often the cause of

15 poor compliance with dosage regimens or, indeed, of discontinuation of treatment.

The pharmaceutical compositions of the present invention make it possible not only to
solve the known problems of a tablet form that has to be swallowed but also to offer a
superior medical service which especially allows the quality of life of patients to be

improved.

20 The orodispersible pharmaceutical composition of compound A has the advantage that

elevated plasma levels of active ingredient are obtained rapidly and, moreover, by




=2 virtue of its rapid disintegration, makes it possible to limt the
variations in absorption, which my be caused by various factors. The

or odi spersi bl e pharmaceuti cal conposition according to the invention has the
particul ar characteristic of requiring neither water nor chewing in the course
of its 5 admnistration. It disintegrates very rapidly in the nouth,
preferably in less than three mnutes and even nore preferably in less than
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That disintegrating agent is indispensable to the formulation of the orodispersible
tablets and has to be used in conjunction with a direct-compression excipient. The
difficulties encountered in the manufacture of such tablets reside in the fact that it is
very difficult to obtain tablets having physical characteristics that are constant and

15 reproducible and compatible with the customary handling requirements of tablets.

However, the customarily used mixtures result in tablets of very considerable hardness

which is completely unsuitable for rapid disintegration in the oral cavity.

Other orodispersible forms can be produced by using lyophilisation, resulting in very
porous solid forms called "oral lyophilisates”. Those forms require the use of a highly
20 specific and complicated industrial process which is lengthy to carry out, yielding a

medicament form which has a high cost price.

The present invention enables those problems to be solved. It relates to a solid
orodispersible form of compound A, optionally in the form of an optical isomer, or a
pharmaceutically acceptable salt thereof, comprising a single excipient of natural
25 origin which allows rapid disintegration and which has a neutral flavour and agreeable

texture. The said excipient acts both as binder and as disintegrant. It allows a simple



pharmaceutically acceptable salt thereof, conprising a single excipient of
natural 25 origin which allows rapid disintegration and which has a neutral
flavour and agreeable texture. The said excipient acts both as binder and as
disintegrant. It allows a sinple -3 formulati on of conmpound A to be obtained,
havi ng excellent suitability for directs_conpression, resulting in tablets of
low friability and of a hardness that is conpatible wth customary handling
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configuration (R). 10 Preference is given to conpound A being in the formof a
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starch in the manufacture of solid orodi spersible pharmaceutical conpositions
of

Compound A preferably has the absolute configuration (R).

10 Preference is given to compound A being in the form of a sodium salt.

The composition according to the invention may also comprise, for reasons of
manufacture, one or more lubricants and a flow agent and, for reasons of masking taste

or bitterness, flavourings and sweetening agents as conventionally used.

In order to improve masking of the bitterness of compound A, the latter may
15 optionally be associated with excipients such as cyclodextrins or coated with
excipients using technologies known to the person skilled in the art such as, for
example, coating in a fluidised-air bed, atomisation, coacervation, prilling and spray-

congealing.

The invention relates also to the use of granules consisting of co-dried lactose and
20 starch in the manufacture of solid orodispersible pharmaceutical compositions of

compound A.

The term "orodispersible” is understood to refer to solid pharmaceutical compositions
which disintegrate in the oral cavity in less than 3 minutes, preferably less than one

minute.




conmpound A. The term "orodi spersible” is understood to refer to solid

phar maceuti cal conpositions which disintegrate in the oral cavity in |ess
than 3 mnutes, preferably less than one mnute. -4 The said granul es present
tn the solid pharmaceutical conpositions according to the invention
correspond to the conpositions describeg.in Patent Application EP

00/ 402159. 8. Those granul es are characterised by a spherical structure and an
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10 most suitable for the formulation of orodispersible tablets (dissolution, in bringing
about an increase in the viscosity of water, slows down its penetration into the tablets)
and yet the said granules contain a large amount of highly water-soluble lactose.
Moreover, the starch contained in the said granules is not a "super-disintegrant” agent
as used and described in the orodispersible forms of the prior art.

15 The second is based on the finding that the disintegrant properties of an excipient
(used in a tablet), when determined in water using conventional methods, cannot be
extrapolated to the behaviour of the same tablet in vivo, in saliva. Disintegration rates
in water are measured (in accordance with the European Pharmacopoeia) in an amount
of water that is sufficiently large not to reach saturation level in terms of dissolution,

20 whereas in vivo, by virtue of the small volume of saliva, the excipients are at saturation
level. Furthermore, the stirring to which the tablets are subjected in the customary test
does not reflect disintegration in the mouth. The Applicant accordingly found, during
comparative tests, that certain excipients which are known as good disintegrants are
not suitable for the preparation of orodispersible forms. Conversely, certain excipients

25 that exhibit average disintegration in water may exhibit advantageous properties in

Vivo.

The Applicant then found, surprisingly, that the said granules rendered the tablets
highly suitable for disintegration in the mouth, that being the case over a wide range of

tablet hardness, whilst maintaining a low level of friability, which is especially



20 whereas in vivo, by virtue of the small volunme of saliva, the excipients
are at saturation level. Furthernore, the stirring to which the tablets are
subjected in the customary test does not reflect disintegration in the nouth.
The Applicant accordingly found, during conparative tests, that certain

exci pients which are known as good di sigtegrants are not suitable for the
preparation of orodispersible fornms. Conversely, certain excipients 25 that

exhi bit avera i S t| on wat e exhi dvant ageou erties in
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case over a Wi de range of tablet hardness, whilst naintaini ng a lTow | evel of
friability thewiskof thstaélﬁpémmmrytlngSaSr@naakabS kandiadsand daksaiovpef its pAck. f or ns of
the prior art which disintegrate rapidly in the nouth are highly friable,
which is reflected in the need to use a specific packaging and the risk of

the tabl et 1disséspecigyptdnigkatfie 180 Ih@abdve-héntidasd ceitbriarst dramegsergunupﬁndts pack.
It is espeC| ally remarkabl e that the above-nentioned criteria of

or odi sher silev| friahilighare maintapedrovuepia Widg range ofptahlehhardnessy that #s 0 ¥ fPhnge of
tabl et har ST shaving a hardness of from15 to
30 Newt onsqg‘ﬁﬁghaﬁng%é%@ll}h&cal °$?56%§¢ﬂ8ﬁg&accordl ng to the invention are
preferably characterl sed in that they conprise, in relation to the total

wei ght of e bl et rom2.5.%to 20 .% by ght of. conmpound_A a
phar maceut i ¥ a'é‘&"é’&'b'ﬂ“é‘[ﬂ gommpgsitions acfAIAiDg towff@f RPN eI 10 o -

from 75 % tefa@dtchiedatin ity BmpREARh Aison tom@wtm@%m{eqhﬁm conprise from

0.1 %to 3 % by wei ght ubrlcatlng agents such as nmgnesi um st earate,
pr ef er abl y -ffram26. % t%ZDc% bysveightaftompornd Aloros ml@xma%ubyally acceptable salt
10 thereof, preferably from 5 % to 10 %,

- from 75 % to 95 % by weight of STARLAC®.

They may optionally comprise from 0.1 % to 3 % by weight of lubricating agents such
as magnesium stearate, preferably from 0.5 % to 1.5 %, and from 0.1 % to 3 % by
weight of a flow agent such as colloidal silica, preferably from 0.5 % to 1.5 %.

15 The following Examples illustrate the invention without limiting it in any way.

The orodispersible tablets were produced using the (R) isomer of compound A, in the

form of a sodium salt.




wei ght of a flow agent such as coll oi dal

conmpound A,

in the

-6 EXAMPLEI :

limting it
i somer of
For mul ati on :

silica, preferably fromO0.5 %to 1.5
% 15 The follow ng Exanples illustrate the invention w thout
any way. The orodi spersible tablets were produced using the (R
formof a sodiumsalt.

in

Fi ni shed tablet of 100 ma ConstituentsAdsunt (ng) Conmpound A, sodium salt10*

Starl ac(r)88.25 Magnesi um st earatel Anhydrous col | oi dal

Aspart ane0.

base EXAI\/PEE"Z"""B"'F"_ r rrul at ion :

col | oi dal

10

silica0. 25

seiif;ame KO. 25 * expressed as conmpound A in the formof the

Constituents

Amount (mg)

Compound A, sodium salt
Starlac®

Magnesium stearate
Anhydrous colloidal silica
Aspartame

Acesulfame K

10*
88.25
1
0.25
0.25
0.25

EXAMPLE 2 :
Formulation : Finished tablet of 300 mg

* expressed as compound A in the form of the base

Constituents

Amount (mg)

Compound A, sodium salt
Starlac®

Magnesium stearate
Anhydrous colloidal silica
Aspartame

Acesulfame K

30*
264.75
3
0.75
0.75
0.75

* expressed as compound A in the form of the base

The tablets are prepared by mixing the constituents, followed by direct compression.

The hardness of the tablets of Examples 1 and 2 is about 15 Newtons and 30 Newtons,

respectively.

In order to determine the disintegration time in the mouth, the orodispersible tablets of

compound A described in Examples 1 and 2 were placed in the mouth. In these tests it

was found that, for each of the formulations tested, the disintegration time in the

mouth was less than 1 minute.

Fi ni shed tabl et of 300 ne Constituent sAmount
g plit® Mmeg264. 75 Magnesi um st ear at e3 Anhydr ous
sili caO 75 Aspartarreo 75 Acesul fane KO. 75



* expressed as conpound A in the formof the base The tablets are prepared by
m xi ng the constituents, followed by direct conpression. The hardness of the
tabl ets of Exanples 1 and 2 is about 15 Newtons and 30 Newtons, respectively.
10 In order to determine the disintegration tinme in the nouth, the

orodi spersible tablets of conpound A dgscribed in Exanples 1 and 2 were
placed in the nmouth. In these tests it was found that, for each of the

formul ations tested, the disintegrat} ! in the nouth was |ess than 1
mnute. -7 CLAIMS 5 1- Solid orodi spgt‘li?lry'éerephar maceut i cal conposition of
conmpound A of formula (1), optionally in the formof an optical isoner, or a
phar maceutical ly acceptahble salt thereof : (CH2)z CO2H, characterised in that
"t conpr i sdsSoid ogesismstiele Aharmapeptical rfawaflfléam%fogtp@&ﬁ?ahﬁ femmilafer cof, -
granul es C 8Py g @F forndss %ﬁobﬁ&ﬁ q8Giné&Ner ﬁl’iz_ﬁﬂxac&’ticﬁb%&@%ﬁ%ﬁlé e
conposition accofding to claim 1, characterised in that ™10 conmpound Ais in

t he form othemepfopti cal isomer of configuration (R). 3- Pharnaceuti cal
conposition according to either claiml1l or claim?2, characterised in that it
conprises, inrelation to the total weight R conposition : - from2.5 %
to 20 % by wei ght of co nd (*)aNpISE);1re a1 accept abl e sal t

t her eof

@,
H,C
s (CH,);—CO,H
characterised in that it comprises :
- compound A or a pharmaceutically acceptable salt thereof,
- granules consisting of co-dried lactose and starch.
2- Pharmaceutical composition according to claim 1, characterised in that
10 compound A is in the form of an optical isomer of configuration (R).
3- Pharmaceutical composition according to either claim 1 or claim 2, characterised in
that it comprises, in relation to the total weight of the composition :
- from 2.5 % to 20 % by weight of compound A or a pharmaceutically acceptable salt
thereof,
15 - from 75 % to 95 % by weight of granules consisting of co-dried lactose and starch.
4- Pharmaceutical composition according to claim 3, characterised in that it comprises
from 5 % to 10 % by weight of compound A or a pharmaceutically acceptable salt
thereof.
5- Pharmaceutical composition according to any one of claims 1 to 4, characterised in
20 that compound A is in the form of a sodium salt.

6- Pharmaceutical composition according to claim 1, characterised in that it also

comprises one or more flavourings, and sweeteners.




15 - from75 %to 95 % by wei ght of granules consisting of co-dried | actose
and starch. 4- Pharmaceutical conposition according to claim3, characterised
inthat it conprises from5 %to 10 % by wei ght of conpound A or a
pharmaceutically acceptable salt thereof. 5- Pharmaceutical conposition
according to any one of clainms 1 to 4, _.gharacterised in 20 that conpound Ais
in the formof a sodiumsalt. 6- Pharnmaceutical conposition according to claim
1, characterised in that it also conprises one or nore flavourings, and
sweeteners. -8 7- Pharmaceutical composition according to claiml,

char act er i SE(Phafindceatical tcoalpdsitiofi O4ER6IAHRS tod REaiAr 1,7OlRadterived Cianthat analsa f | ow
agent. 8- Pharnaceutical conposition according to any one of clains 1 to 7,
char act er | <Omprises enear marelubricants gad p loW agenty "t apl et . 5 9- Tabl et according to
claim8, characterised in that it is obtained by direct conpression. 10-

Tabl et according to claim9, characterised in that its hardness is from15 to
30 Newt ons.8- Pharmigeutidal gompoditicn aoading tonanyodnead-cthimed tb & theyactensgddsn ar ch i n

t he manuf act ur.e. of 0 so%i d.orodi spersi bl e conpositions of compound A, which
di si nt egr atBatibisghthefgmm AT pfablets s ( han three minutes, preferably |ess than one
m nute, for oral or buccal admnistration. 12- Solid orodispersible

phar maceuti cal conposition of conmpound A according to claim1, or a

phar negeut i%dlablet sascendinghite elaim §,hehasaaterisedr inoithati iti isg obtainedt by hdieeboti ¢ 15

medi cament ‘compression.

10- Tablet according to claim 9, characterised in that its hardness is from 15 to
30 Newtons.

11- Use of granules consisting of co-dried lactose and starch in the manufacture of
10 solid orodispersible compositions of compound A, which disintegrate in the mouth in
less than three minutes, preferably less than one minute, for oral or buccal

administration.

12- Solid orodispersible pharmaceutical composition of compound A according to
claim 1, or a pharmaceutically acceptable salt thereof, for obtaining an antithrombotic

15 medicament.




