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10 provide it with activity in the central nervous system and, more especially, in the treatment

of major depression, seasonal affective disorder, sleep disorders, cardiovascular
pathologies, pathologies of the digestive system, insomnia and fatigune due to jet-lag,

appetite disorders and obesity.

Agomelatine, its preparation and its use in therapeutics have been described in European

15 Patent Specifications EP 0 447 285 and EP 1 564 202.

In the following, “agomelatine” is understood to mean agomelatine, and also its hydrates,

crystalline forms and addition salts with a pharmaceutically acceptable acid or base.

Agomelatine may be administered by the oral route in the form of immediate-release tablets to
be swallowed with half a glass of water. Such agomelatine tablets are of use especially in the
treatment of major depression, seasonal affective disorder, sleep disorders, cardiovascular
pathologies, pathologies of the digestive system, conditions of insommnia and fatigue
20 resulting from jetlag, appetite disorders and obesity, and all pathologies associated with

deregulation of circadian rhythms.



Phar macoki netic studies in humans have shown that the bioavailability
of agonelatine by the oral route is very lowin relation to the
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accept abi idutv}é ingredient to the sublingual mucous membrane, which is considered to be the most

permeable mucous membrane of the oral cavity.
20 Moreover, orodispersible pharmaceutical forms are known to improve the compliance and
comfort of the patient in view of their rapid disappearance from the oral cavity without the

need for liquid and without the problem of swallowing.

It has rapidly become apparent, however, that that formulation has a disadvantage

stemming from the active ingredient used, agomelatine, which causes a pronounced irritant
25 sensation in the mucous membranes of the oral cavity.

When the sublingual route is specifically targeted, that stinging effect is exacerbated

because of the increased local concentrations of agomelatine, resulting in very poor patient

acceptability.

The use of gustatory compounds corresponding to the 5 descriptions sweet, salty, sour, bitter



The use of gustatory conpounds corresponding to the 5 descriptions
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preferably in less than one minute.
The Applicant has now developed a new pharmaceutical composition that allows the
20 irritant problem of the active ingredient to be overcome, while at the same time allowing
an orodispersible formulation to be obtained that delivers the active ingredient by the
sublingual or oromucosal route and without association with a local anaesthetic or with

another pharmacologically active compound.

The present invention relates more especially to a solid pharmaceutical composition
25 composed of :
* a central core or a central layer comprising agomelatine and excipients that allow an
orodispersible formulation to be obtained,

* an orodispersible coating.

The pharmaceutical composition according to the invention is formed especially by an

orodispersible central core comprising agomelatine, and an orodispersible coating.



orodi spersible fornul ati on to be obtained, * an orodi spersible
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Other diluents may be used, optionally in association with disintegrants, provided that they

impart orodispersible properties with adequate hardness and low friability.
The lubricant, the flow agent and, where applicable, the disintegrating agent are selected
15 from the respective classes of those different excipients. The lubricant is preferably

magnesium stearate or sodium stearyl fumarate.

The orodispersible powder coating according to the invention is preferably composed of a

diluent, a lubricant, optionally a flow agent, optionally a disintegrating agent and
20 optionally a desensitising agent which is diluted in the coating.

Advantageously, the orodispersible coating according to the invention contains a

desensitising agent, such as, for exemple citric acid, menthol or aspartic acid.

More especially, the orodispersible coating will be obtained with a specific diluent for an

orodispersible or with a conventional diluent to which one or more disintegrating agents
25 have been added. Advantageously, the orodispersible diluent used will be based on

granules obtained by co-atomisation of lactose and starch and marketed under the name

Starlac®, or will be formed by an atomised polyol, such as, for example, sorbitol or



desensitising agent, such as, for exenple citric acid, nmenthol or
aspartic acid. Mire especially, the orodispersible coating wll be
‘obtained with a specific diluent for an orodispersible or with a
conventional diluent to which one or m)r_g_di sintegrating agents 25
have been added. Advantageously, the orodispersible diluent used wll
be based on granul es obtained by co-atom sation of |actose and starch
and nar kePSB{HJOF Bhe sraptemissdampxdure, hased onyipplyokse spel msd fasy exgmple, the

atom sed polyBhu Bl ch B (REATPLAA =GRl RS manni tol, or by

a co-atoms m xture based on po S, suc , Tor exanple, the

exci pi ent Othreadietmsman be nsédy eptiamtly iPasdoelation with ditiategmbis) soyided that they
Q her diluents y be used, optionally in association w.th

di si nt egr 4pRAT Org&%waé RpRRIUgwifh a@?ﬁ‘)‘é‘iet% 3 AdP¥itHrElily operti es

wi t h sadeqypt GppRESD I {yfbic! dpp¥icable, b 'aﬂg fdeRWed
agent5 and, where abgll%is%‘%ggé%rﬁ\t%ﬁg’ gﬁgenygg?%t?’ng@gggg%érar asgeeflggrteghg ©
fromt he frespéet respeativasdasenfof tthose ddfehére r excipients i Phee ddtsicaifthés preferably

| ubricant is preferably nesi u tearate or sodium stearyl

f unar ate.mﬂ\%‘%ﬁu’i’ ﬁtéar_a{esqrﬁgfgg?‘asct?%g‘ BeRS t hat can be used in

accor danc&ninghné H%iﬂt@%’@tﬁﬁg Q%nﬁshﬁﬁﬁcannﬁé’u&% ieRkdaRRd WinPaR RagRB¥nARere
sodi um gl ycol ate starch, such as, for exanple, Prinojel(r) or

Expl ot ab(mpy bomeptiged thpsedrasebov safowm glynoebite siarchf uch e, dnpé@mple, Primojel®

Kol |'i dori or,a@l so those based on L:HPC (| ow subst.i.t ut

nydr oxypr 8oy iPSEp Pt detst e B Foatomeh ducieb e S Tl ar atso those
accor di ngbdsed bh&-HPEERW-Qbstitutel hydlbb:Slprafyepelf@skepy a conpression
coating process. The conpression coating process has al ready been
described 10 in the case of non-orodispersible tablets with the aim
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case of tReetsap2@4, 9¢SOBi0Ay to the invention having a central core,
the coati ngthg ¥:ase of the coated tablet according to the invention having a central layer, the first
coating layer is pre-compressed and constitutes a bed of powder on which the central layer
15 1s deposited. The second coating layer covers over the central layer prior to the final step of
compression.
In the case of the tablet according to the invention having a central core, the coating by
compression requires the use of a central core that is sufficiently resistant to support the
coating step. Such a coating process is not recommended, a priori, in the case of
20 orodispersible cores generally exhibiting a moderate resistance to crushing and a non-
negligible friability. In the case of the present invention, the central core can be coated by
compression without any difficulty using a conventional industrial compression press
suitable for compression coating.
The present invention thus also relates to a process for obtaining the solid orodispersible
25 tablet having a central core, which process is characterised in that the constituents of the
central core are mixed and then compressed, and then the constituents of the coating layer

are mixed, and coating is carried out by compression of the resulting powder mixture
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dministration carried out in that way enables the hepatic first-pass effect to be limited,

and thus allows the bioavailability of the active ingredient to be increased and the inter-

individual variation, observed with conventional agomelatine pharmaceutical compositions

intended for enteral administration, to be decreased.

20 The pharmaceutical compositions according to the invention are preferably characterised in
that they comprise, in relation to the total weight of the tablet :
- from 0.02% to 5% by weight of agomelatine
- from 70% to 99.88% by weight of Starlac® or mannitol for direct compression

- from 0.1% to 3% by weight of magnesium stearate.

25 Even more especially, the pharmaceutical compositions comprise, in relation to the total
weight of the tablet :
- from 0.02% to 5% by weight of agomelatine

- from 70% to 99.88% by weight of Starlac® or mannito] for direct compression
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15 The dosage used i1s adaptable according to the nature and the severity of the disorder, the

administration route and the age and weight of the patient. The dosage varies from 0.1 mg

to 1 g of agomelatine per day in one or more administrations.

The Examples below illustrate the invention but do not limit it in any way :

20 EXAMPLE 1

Fermulation : Finished tablet of 320 mg

Constituents Amount (mg)
Central core
Agomelatine 1
Starlac® 67.65
Sodium stearyl fumarate 1.35
Coating
Powdered anhydrous citric acid 7.5
Starlac® 238.75
Acesulfame potassium 2.5
Sodium stearyl fumarate - 1.25




The Exanples below illustrate the invention but do not limt it in

any way :
‘Consti tuents Anpunt (ng)

20 EXAMPLE] Forrmul ation - Finished tablet of 320 ng
Central core Agonelatine 1 Starlac(r) 67.65

Sodi um stearyl fumarate 1.35 Coating Pog&_jered anhydrous citric acid
i

7.5 Starlac(r) 238.75 Acesul fanme potas
fumarate 1.25 -8- EXAMPLE 2 Fornmul ation :
Constituents Anmount (ng)
48. 75 MagrResi earate 0.25 Coating Powdered anhydrous citric
acid 10 W 282 Aspartam 3 Acesul fame potassium 3

um 2.5 Sodi um st earyl
Fi ni shed tablet of 350 ng
Central core Agonelatine 1 Starlac(r)

Magnesi um stearate 2 5 The central core is prepared by mxing the
consti tuent s phAhh R : PinBhéLEHIGUTRESHR ON.

10

15

Constituents Amount (mg)
Central core
Agomelatine 1
Starlac® 48.75
Magnesium stearate 0.25
Coating
Powdered anhydrous citric acid 10
Starlac® 282
Aspartam 3
Acesulfame potassium 3
Magnesium stearate 2

The central core is prepared by mixing the constituents followed by direct compression.
The hardness of the cores of Examples 1 and 2 is about 15 Newtons with a friability of less
than 1%. The constituents of the coating layer are mixed and then coating is carried out by
compressing the resulting powder mixture around the cores.

The coated tablets of Examples 1 and 2 have a target hardness of 40 Newtons and a
friability of about 1%. The in vitro disintegration times are less than 3 minutes (European

Pharmocopoeia).

EXAMPLE 3

Formulation : Finished tablet of 320 mg

Constituents Amount (mg)
Central core
Agomelatine 1
Mannitol for direct compression 68.3
Magnesium stearate 0.7
Coating
Powdered anhydrous citric acid 7.5
Mannitol for direct compression 235
Acesulfame potassium 2.5
Aspartam . 2.5
Magnesium stearate 2.5




The hardness of the cores of Exanples |I and 2 is about 15 Newt ons
with a friability of less than 1% The constituents of the coating
| ayer are m xed and then coating is carried out by conpressing the
resul ting powder m xture around the coreg The coated tabl ets of
Exanples 1 and 2 have a target hardness of 40 Newtons and a 10
friability of about 1% The in vitro disintegration tines are |ess
than 3 m nutes (European Pharnocopoeia). EXAMPLE 3 15 Formul ation :
Fi ni shed gg@@&k%g%%SZO ng Constituents Amount (ng) Central core
Agonel at i itol for direct conpression 68.3 Magnesium
stearate 0.7 Coating Powdered anhydrous citric acid 7.5 Mannitol

for direct cpgmﬂgﬁgbgnp%ﬁ@mﬂﬁgggybfgﬂyg&ptassiun12.5 Aspartam 2.5

Nhgne5|un1st§5T§F€"2” ormul ation : Finished tabl et of
320 nE Constit uent $AmTDUM Central_fayery Agonmeiatine 2
Starlac(r) 67.65 Nagnesi um ?Eﬁﬁﬁ‘é’gs 0.35 Coal i nfnepnidmgdr | ayers of
125 nyg Central layer

Agomelatine 2

Starlac® 67.65

Magnesium stearate 0.35

Coating (2 outer layers of 125 mg

each)

Powdered anhydrous citric acid 7.5

Starlac® 238.75

Sucralose 2.5

Magnesium stearate 1.25

The constituents of the different layers are mixed using a mixer by tumbling, and the
powder mixtures obtained are then placed in the feed hoppers of a compression machine
comprising a plurality of compression stations. The first layer of coating (125 mg) is pre-
compressed and constitutes a bed of powder on which the central layer is deposited. The
second layer of coating covers over the central layer prior to the final step of compression.
The coated tablets obtained have a target hardness of 40 Newtons and a friability of about

1%. The in vitro disintegration times are less than 3 minutes (European Pharmocopoeia).

EXAMPLE S

Acceptability

An acceptability study was carried out in 12 healthy male volunteers by administering in a
single dose either a conventional orodispersible compoéition containing 3% citric acid and
1% agomelatine diluted in the mass (finished uncoated orodispersible tablet of 320 mg), or
a finished orodispersible tablet of 320 mg having a central core and containing 1 mg of
agomelatine in the core and 3% citric acid in the coating.
The study carried out showed that the coated orodispersible tablet was liked well or
moderately by 67% of the volunteers as compared with only 50% for the conventional

orodispersible tablet.



each) Powdered anhydrous citric acid 7.5 Starlac(r) 238.75

Sucral ose 2.5 Magnesium stearate 1.25 The constituents of the
‘different |layers are m xed using a m xer by tunbling, and the powder
m xtures obtained are then placed in the({eed hoppers of a
conpressi on machine conprising a pIura1} y of conpression stations.
The first layer of coating (125 ng) is pre- conpressed and
constitutes a bed of powder on which the central |ayer is deposited.
The second | ayer of coating covers ellshe central layer prior to
the final step of conpression. The géﬁggggtablets obt ai ned have a
target hardness of 40 Newtons and a friability of about 1 % The in
vitro disintegration tines are |l ess than 3 m nutes (European

Phar nocopoeia). EXAMPLE 5 5 Acceptability An acceptability study
was carried out in 12 healthy male volunteers by admnistering in a
singl e dose either a conventional orodispersible conposition

cont ai ni n#r 3% ated solid aidispensible pRéarmganmkait dong odition tof dgormelttivee, BB&Scterised
(finished uncogted or odi spersi ble tablet of 320 ng), or a finished
or odi sper si bt #FhFUPPIEIS 320 g having a central core and cont ai ni ng
1 ng of agonelatine in the core and 3%citric acid in the coating.
The study carT# 68Nt corgs At HAay e Kemprsing dgomediing ardexsinienty plleying an
was i ked wel | . . %.0f. t he vol unteers as conpared
withonly 50% ?‘%EISP%%E%%\%@%‘%Q% %bﬁ%é’ig‘ﬁs]’per sible tablet. -10-

CLAI M5 |- Coatrecrodsbérdible @dtisger si bl e pharmaceuti cal conposition of
agonel atine, characterised in that it conprises : a central core or a
central |ayer conprising agonel ati ne and excipients allow ng an

2- Pharmaceutical composition according to claim 1, characterised in that agomelatine is

obtained as crystalline II form.

10
3- Pharmaceutical composition according to claim 1, characterised in that it contains a
central core.
4- Pharmaceutical composition according to claim 1, characterised in that it contains a
15 central layer.
5- Pharmaceutical composition according to claim 1, characterised in that the central core
or layer comprises a diluent imparting an orodispersible property.
6- Pharmaceutical composition according to claim 5, characterised in that the diluent
used in the central core is based on granules obtained by co-atomisation of lactose and
20 starch.

7- Pharmaceutical composition according to claim 1, characterised in that the central core

or layer comprises a diluent and a disintegrating agent.

8- Pharmaceutical composition according to claim 1, characterised in that the

orodispersible coating comprises a diluent imparting an orodispersible property.



5 orodi spersible fornulation to be obtained, an orodi spersible
coating. 2- Pharmaceutical conposition according to claiml,
characterised in that agonelatine is oWbt-ained as crystalline |
form 10 3- Pharmaceutical conposition according to claiml,
characterised in that it contains a central core. 4- Pharmaceutica

conposi ti ongac ' i | al m.: racter | in that. 1dt. t.ai a
15 Cont ral oy cpuralod clrilbn ARG ARG, HusPBlinds p R B Hudh
characteri sed ugdtihalie ¢daging enbasall 08 @ hulddroblaayelr byceiplohS€sioa oflldctaBland
i nparting an orodispersible property. 6- Pharnaceutical conposition
according to cf@ih 5, characterised in that the diluent used in the
central core is based on granul es obtained by co-atom sation of
| actose and 20 starch. 7- Pharnaceutical conposition according to
claim 1, chhi-aBh@masadicaln commabsitibe weotlingl tcarl@m di, dhayetercodmini g@s the
di luent and a di inte% ating agent. 8- Phar.naceutical conposition
according to cWQ?ﬁPT?l%Hﬁ?ﬂgg8&?9@@59ﬁ6$ﬁ§¥m¥%@gaﬁrodispersibIc
coating conprises a diluent inparting an orodi spersible property.
-11- 9- Pharnmaceutical conposition according to claim8,
char act eri skt Pharmhegutichle coinpossiion @semdding tohelagnat 0, ngharsctérissé dinothat the
granul es obtaiged b%.co-atgnigatL?n of ,lactose and starch. 10-
Pharnaceutical‘?%%% %?%?%%}5%36§ﬁlﬁﬁwﬁ% claim1l1, characterised in
that the orodispersible coating conprises a desensitising agent. 11-
Phar maceuti cal _conposition according to claim10, characterised in
that the dbsePlsimpesitiepl sepapasitipgagedrding fa daim la chatactarized pPhhatteosnrises lin
conposition ac i t i ised in that it conprises,
in relation t%ﬁj{uﬁlelQ(?g]teg?&@#%hﬁf&@%@(%gkﬁ%si tion:

- from 0.02% to 5% by weight of agomelatine

- from 70% to 99.88% by weight of granules consisting of lactose and starch

dried by co-atomisation or mannitol for direct compression

- from 0.1% to 3% by weight of mégnesium stearate.

13- Pharmaceutical composition according to claim 1, characterised in that it comprises, in
relation to the total weight of the composition:
- from 0.02% to 5% by weight of agomelatine
- from 70% to 99.88% by weight of granules consisting of lactose and starch
dried by co-atomisation or mannitol for direct compression
- from 0.1% to 3% by weight of magnesium stearate

- from 0.5% to 5% by weight of a desensitizing agent.

14- Pharmaceutical composition according to claim 1, characterised in that it contains one

or more lubricants, and also a flow agent, and one or more sweetening agents.

15- Pharmaceutical composition according to claim 1, characterised in that it is presented

in the form of a tablet having a central core.

16- Pharmaceutical composition according to claim 1, characterised in that it is presented

in the form of a three-layer tablet.



- from0.02%to 5% by wei ght of agonelatine - from 70%to 99. 88% by
wei ght of granules consisting of |actose and starch dried by
co-atom sation or mannitol for direct coppression - fromO0.1 %to 3%
by wei ght of magnesi um stearate. 13- Pharmaceutical conposition
according to claim1, characterised in that it conprises, in
relation to the total weight of the conposition: - fromO0.02%to 5%
by wei ght 13 Maglorde|odt pbiginingf themphegsaceut®sl 88%ppsitiorei agherduls & lnedS,
consi sting of i

| a .a a . i - at j o) j 1t
Cor airect ooMsRGBRE R i MRyl SF gic0ad Rkd aht HdonFRRAYY
stearate - f doest@obfrdsdorn%nldythareihgonaftuaatsdeSthe sodtingi lager agemixed bdd the
Phar maceuti cal .(:orr.gosi fi,on %ccordi ns(c%. t o%fclhai m i charc?ct‘e.r' sed in
that it cont &H@edR&amst LY Fmprsion € the ierulingoPa e W ige Armd
one or nore gyeetening agents. 15- Pharnaceutical conposition

according to claim1, characterised in that it is presented in the
formof a tablet having a central core. 16- Pharmaceuti cal

conposi ti QB L€ QF Giblel orflsBhfot 1acfRBLAFHETH 3R b cbABImibdtioh Snd of citric
presented in the formof a three-layer tablet. -12- 17- Method of
obt ai ni ng t hecighHarthmoeutfacate ofonpetingifomsdidcopdisneesible comapsiias having a
characterised i.n,t t 1S Qf . ] X . n
compr essed byt Fagpr il B U RRac g U Gu Pl AEHBR R
coat i ng | ayemauteinressalthnahe nhieutescoating i s carried out by
conpression of the resulting powder m xture around the cores. 18-
Use of granul es consisting of |actose and starch dried by

co- at oni sgbhi g akdrddfg & thine 18aghdeihthd Benumabkaat ssh@alofayer SOAbIRBtne
for solid orodi sper si_%l e conpositions having a central core or
central | ayefisigtesimisie hsmmetsh Hlesttroyetynefai m 1 that disintegrate
inthe nmouth in less than three mnutes. 19- Use according to claim

18 wherein the central core or central |ayer of agonelatine
20- Solid orodispersible pharmaceutical composition having a central core.or central layer

of agomelatine according to any one of claims 1 to 16-for use in the treatment of major
depression, seasonal affective disorder, sleep disorders, cardiovascular pathologies,
pathologies of the digestive system, conditions of insomnia and fatigue resulting from

jetlag, appetite disorders and obesity, and all pathologies associated with deregulation

of circadian rhythms.

21- A use of a pharmaceutical composition according to any one of claims 1 to 16 in the
manufacture of a medicament for treating major ’
depression, seasonal affective disorder, sleep disorders, cardiovascular pathologies,
pathologies of the digestive system, cbnditions of insomnia and fatigue resulting from
jetlag, appetite disorders and obesity, and all pathologies associated with deregulation
of circadian rhythms.



disintegrates in the nouth in less than one mnute. 20- Solid

or odi spersi bl e pharmaceuti cal conposition having a central core or
central |layer of agonel atine accordi rg3to any one of clains 1 to
16for use in the treatnent of mmjor depression, seasonal affective
di sorder, sleep disorders, cardiovascul ar pathol ogies, pathol ogies
of the di geshiph@msNeitRE cdiditditiohaREor@ihg tH SRR seb3thntially GLigeréin Feickibed
from jetlag, appetite disorders_ and o%esi ty, and all pathol ogi es
associ at ed vmvmreé@m@@mwmmpéﬁthé@%adi an rhythns. 21- A use of a
pharmaceutical conposition according to any one of clains | to 16 in
the manufacture of a nedicanment for treating maj or depression,
seasonal 2a8f&aidthe adeadingde clagh éépsumtmilaﬂjeﬁ%her@aldmcdbafgwﬁh gference to any
pat hol ogi es, a}eh[gérg&i es of the digestive system conditions of

i nsomi a and” I'gué ' réesulting from jetlag, appetite disorders and
obesity, and all pathol ogi es associated with deregul ati on of

circadian_rhythms. 13- 22- A rmaceut i cal osition accordi,ng t.
claimi, %ﬁl%t‘&ﬁt?cﬁ?rﬁylga? ﬁ@Pgi 8%§E31“P d S“ﬁﬁ?%ﬁlaﬁ%faérléﬁﬁ?g SRy with
exanpl e therggtenceddrank dxBhpRAnaegording to claim 17, substantially as
herein described with reference to any exanple thereof. 24- A use

according to claim18 or claim2l, substantially as herein described
with reference to any exanple thereof.



