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USE OF AGOMELATI NE | N OBTAI NIl NG MEDI CAMENTS | NTENDED
FOR THE TREATMENT OF PERI VENTRI CULAR LEUKOVALACI A -1-
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and also its hydrates, crystalline forns and addition
salts with a pharmaceutically 5 acceptable acid or
base, in obtaining nmedicanmenis intended for the
treatnment of periventricular |eukomal aci a.

Agonel at.i ne,. or )
Tll%qi‘%s-ef‘%-‘ﬁ%é?ﬁlé}%%yf FatRu it AYT ) BEhYT | RGN Ge, O h 4514 Hemethoxy-1-
napl@iyD@yl]sdeainaat ef fosinul (Df bei ng, on the one hand, an

agoni st of receptors of the nelatoninergic system and,

on the other hand, an antagoni st of the 5-HT2 receptor.

These properties to provide it with activity in the

central nervous system and; norec@gpecially, in the

treatment of g@por depression, seasonal affective

di sorder, sleep di's R, 2 ar di ovascul ary, pat hol ogi es,

pat hol ogi es of the @ g system insonmmia and

fati gue due to jet-Dag appetite di sorders and

obesity. Agonelatine, its preparation and its use in

t herapeuti cs have been descri bed in European 15 Patent

andigg“g: {S%ﬁ}%’tdi:?g%? ﬁg%tgggégogrﬁgta% gagl;:cgp%q ?sggs g\glt ! aTr}gEarmaceuticaHy
accéptalhl@- fcfd "Bt MAXY - In- RBRMRY | helilYhints 2588k 0@r -thaNFeatment of

also its hydrates, crystalline forms and addition salts
periventricplar [sukemalegat i cal |y acceptabl e acid or base - has

val uabl e properties allowing its use in the treatnent

of periventricul ar | eukonal acia. 20 Periventricul ar
Agbgelsongl act a V$2-{ henesly- F-hamuenetis@de®atidecenabr athe  double

pal sy in premature infants. This early neonatal ) )
chagpciiste of | being @nt he ta9e Handnar jaganist o5 resgptersop! gl mplgiaainergic

i,OnS y f [ ri cul [ ) .

svsEE o orE g, SE b o PRk E RN € APy Bebal Wk properties
provide 1t 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 fatigue due to jet-lag,

appetite disorders and obesity.

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

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

The Applicant has now found that agomelatine or N-[2-(7-methoxy-1-naphthyl)ethyl]-
acetamide - and also its hydrates, crystalline forms and addition salts with a
pharmaceutically acceptable acid or base - has valuable properties allowing its use in the

treatment of periventricular leukomalacia.

Periventricular leukomalacia is the most frequent cause of cerebral palsy in premature
infants. This early neonatal disorder is due to the formation of single or multiple lesions of
the ring of periventricular white matter, occurring during prenatal or neonatal life, between

20 and 34 weeks post-conception, exceptionally even up until term. Periventricular
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20 and 34 weeks post-conception, exceptionally even up
until term Periventricular -2- |eukonalaciais
responsible for the mpjority of nmotor sequel ae of
prematurity. Neverthel ess, other neurol ogical sequel ae
or other conplications, althegugh less frequent, may be
observed, indicating extension of the |esions beyond

h I tricular ite matter: _growth anomalies of i
e B ET VSRS P B, TR o e R oSGt
NeOértHeldds, 2otRéOhduk @bgichI0R A BF ofhePE&RFHQRAY, aﬂﬁ&&%’ fe&S frequent,

intellectual deficit secondary to an associated . .
mayobe pesgrvednsndieatingpexténsion of thor deipss beyadviak qeniwattricular white

. SEOLTEREEHS e B L S S 20 o

profif@stionghdehegtesdbn bhGerdesd intSIREEAA) deficHERSdary to an associated
deficits, albeit exceptlonaf, secondary to insults of

corfindl iBgy SRR oMisqrens A devlonineng aEfectingronieput ebiwedor three children

' . deat h, Added to, the )
R L L e R T
sensenyrdefionyd, aleitercptions, sacondaintd insultedtie AlditbRedrividli fadiations;
i.s the Eelplessness of a _nmedical teamwhich is
an JBFHSREH efgauency 9toguddgn etifang dsgtivi Afdacdhio thp pesiering eofoparents
corfRIn@ISW N (HREFbYIERL Jﬂn‘éﬁllo%giéa?g R AT Wit tﬁe f&QD 3{' %%irvgﬁﬁd is the
soneti mes have no ot her conpltcations of prematurity:
helplgssnasst of memedicgl ¢eam erttitly in@otipbatelpenta dost watedycedhaith the
Kk [ ible to . nt or to.limt the extension
DR PG Er b PRSP BiroR TG TR Ko E AR 15 PRS0 SCalimes have no
othbF ESHEINGY 0RS of'yfeﬁﬂa]@lrtﬁﬁ:gfnelﬂ@@mgfeeﬁ RRdn@ Iﬁ'e tﬁé}gl%e%ﬁ? g;gfl‘gclegy that
0

further |owering imts of viability

malesefrgrogyible tafpravent ar do dissitithd ejernsipnaof swbgesised Furthermore, the

o i.h the .ingi.dence of .periventricul .

inct 365 SRS SefubnlS o oL FErBroi foyfchs FYehebedevrgne of the

limite ofi @tabilngio$ highly PenaLSs @sfamb atdRsltife I8 tedd@Ni8ed increase in the
recently been established as being multi- factorial:

incylence: P c BFTYEBHICUl o letkemnalagig, yereas athef nurapal ohaflebge facing
' i f ' l.esj.ons. dur i . .

ned g%ggg%%e "Ig{é c%)apgetshdg t@?gisﬁﬂieg ga\geg retcﬁrgd ggﬁegcﬁs%Fggieﬁ & ebeﬁxgymultl-

factogiahgme-camegtiors piramttd aind fpei‘imlﬁ)leaatogssmhﬁ (1S llihwﬁt)l\(fjdﬂrﬁﬂCtﬁé fé¥ehation
I nbal netic factors, disorders related to )

of %F‘Bg\ti ‘r‘]f?‘gﬁiﬁil"cyggipm?ﬁf 8% g briinf Agong Haose dagipmsithige impyehecmsrtioned

epiSote® & REp X LHERLAR, en%?f&ﬁ%l"ﬁrﬁmfa‘ﬁﬁesp gé}ieitigffgﬁmg@rﬁgrs related to
agents, etc.. These nultiple risk fdactors have conmon

gromlh dantdrar matearil fisfsttdrisorsylties preekakss yytokine gsodietiemsexpoture to

pro%)ﬁﬁhlgn%tagorry ggrer:]n s? e dﬁ'xe?enqmlﬂgglreeggkedfactors have common molecular

manifestations, especially excess release of excitatory amino acids and increased

production of reactive oxygenated species.

The Applicant has now found that agomelatine has a neuroprotective effect which has the
effect of promoting repair mechanisms of secondary lesions of the periventricular white
matter. Agomelatine accordingly constitutes a new approach to the treatment of
periventricular leukomalacia. In addition, agomelatine has the characteristic of being very
well tolerated and of not having problems of drug interactions, making it a treatment that is

especially suitable in this indication.
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25 production of reactive oxygenated species. The
Appl i cant has now found that agonel ati ne has a
neuroprotective effect which has the effect of
pronoting repair mechani snms of secondary |esions of the
periventricular white matter,. Agonel ati ne accordingly
constitutes a new approach £ the treatnent of
periventricul ar | eukormal acia. In addition, agonelatine
has the characteristic of being very 30 well tolerated
0 I of _dr I nt ractlo S,, Mmaki
e HioRChecBhelR PIRE RN ol fYde iR oPR aing 3 Blrores,
cryistatlireafoinan .and dditioa sahy evith 9 phaceREicay YcéspkleaciiQr base, in
the use of a atine, and also its hydrates,
obiajiing 4 Pﬂ%’eg%ﬁscw%%ﬁ tintsAdedh et thg ttrpament of periventricular
leuRbBaLBBeuUt i cal |y acceptable acid or base, in obtaining
pharmaceuti cal conpositions intended for the treatnent
of periventricular | eukomal acia. 5 The invention
of aganel atine obtain

g fniin TRER e bl T e eS8 Bpai e PaeisAg in oryataine form I
desdHBEd GAPAtOR E—Epli'caﬁ@rﬂE@olz 564 DOP klh%b@lﬁ‘iﬁﬁ?)hg@gagﬁt%al Sgﬁlposmons

conpositions Intended for the treatne

intensleql feirihe freatment ¢fqekivendtiadaaleukdmealpdiar maceut i ca
conpositions will be presented in forns suitable for
adm nistration by the oral, parenteral,

Tht phataruéaReDeEapIiamak will 86 fp?éselﬁéd REfokh 91‘&%15 Y LEmiBRFhtion by
especially in the 10 formof injectable preparations,

t et%{B]I @ﬁl@ntesqlb1r?%@@ane%1amaé@1s rectfll 9 petlingsal rgeteagridhespecially in the
forﬁlaeﬁ WhiE&able gﬂpﬁalﬂ%ltﬁ)%s a%ge?sg %?%Iéne%ua Ea %Itégé}égs%{'t?sh egeflqnlr;}ecapsules,

nts,

capphm rtezeages, sqtpo@mafmsmduﬁsqsmaﬁﬁ@trs,dddmat gld &e.. i nvention
conprise one or nore excipients or carriers selected

fromdiluents, |ubricants, binders, disintegration

Bes?g&rﬂg%me%@ rtﬁ@ ?Eéma@&dt&h‘]{ }%’Sltl%% %c%{}ﬁﬁ%%ﬁb? (i)ﬁﬁ/eeét%nchomprise

way Of non-| i ng exanpl e there ma
onexeyr ruplleuagmpgents draatros e seleltod framalilusits rlob@canmahiﬁﬁélﬁj disintegration

sorbjt el.l ul ose | ycerol, as lubricants : silica,
agetngﬁ’ g‘?sog?e?ffr Flowants, %‘{YF% eS8 SGgnesi um and cal ci um sal t s,
pol yet hyl ene gl ycol,

By way of non-limiting example there may be mentioned :

* as diluenis : lactose, dextrose, sucrose, mannitol, sorbitol, cellulose, glycerol,

* as lubricants : silica, talc, stearic acid and its magnesium and calcium salts,
polyethylene glycol,

* as binders : aluminium and magnesium silicate, starch, gelatin, tragacanth,
methylcellulose, sodium carboxymethylcellulose and polyvinylpyrrolidone,

* as disintegrants : agar, alginic acid and its sodium salt, effervescent mixtures.
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as binders : alum nium and magnesium silicate, starch,

gelatin, tragacanth, 20 nethylcellul ose, sodi um

car boxynet hyl cel | ul ose and pol yvi nyl pyrrol i done, as

disintegrants : agar, alginic acid and its sodium salt,

ef fervescent m xtures. -4- The useful dosage varies

according to the age and wei ght of the patient, the

adm tratlon r ou natu t di sorder and. .
g P Bty pr i B° 4Rl Rl of Grpatet tho adpmisuation
rouftd) 119 nAGR BT dl@&d&eind%yrh@éﬂcﬁateﬁﬁ'@aftxﬁéﬁb bid reIn @s ﬁ@i'nl Ymg to 50

dose of agonelatine will "be 25 ng per day, w
mgdggpbelatingpesf24 I®uincr easi ng to 50 ng per day.

Phar maceuti cal conposition Forrmula for the preparation

of 1000 tabl ets each containing 25 ng of active
PreféigblgditendailyNtds@ of ‘agomtiaany will baist iy Ipeetdhy, Jale eteapddmility of

Formula far.the preparation of 1000.tablets each. containing 25 mg of.active ingredient :
9 g Anhydrous colloidal silica

N-[2- (7-methoxy-1-naphthyl)ethyl]acetarmde s 0039 Cellulose . 25¢g
sodi um gl'ycol a

Lactose MONONYATALE. ......ccccrvuiereseasnseaeseseseseisesonsesesensesonsesesensesonseseseessgensegenengegensege . o J 62 g

Meghesitmm Steatate .. ..ot 00, 9 Stearic acid oy 5

Povldone ------------------ Bodasbodooelodeehsdontmaladanbadoshaloatelodoetolodmeladedtolodtelededtiolanhalodeelndesteldedtalia” » " 9 g

15 Pharnacolbgical study The neuroprotective
Ath@@Bigﬂﬁﬁﬁ%gwﬁ%{atlne ‘vwer-e-observedi-i--5--day--ol-d-baby 0.3 8

Celli68 dddix g{@gggoxb{ gsions of the white matter of the brain,

were produ y intracerebral i'njection of "i'bot'enat e.
Stehrforeddat.el.y..aft.er...t he.adm.ni.st.rati.an..of..10.g..0f........... 26¢

i botenate, there are injected by 20 the i.p. route, in

a final volume of 51, fromO0.005 to 5 ng/kg of

agonel atine, 10 ng/kg of fluoxetine used as standard

anti depressant control, or the solvent alone. In a

Phagguaerdogiedprdyrent, the i.p. injection follow ng the

intracerebral injection of ibotenate is carried

The neuroprotective effects of agomelatine were observed in 5-day-old baby mice in which
lesions of the white matter of the brain were produced by intracerebral injection of
ibotenate. Immediately after the administration of 10 pg of ibotenate, there are injected by
the i.p. route, in a final volume of 5 pl, from 0.005 to 5 mg/kg of agomelatine, 10 mg/kg of
fluoxetine used as standard antidepressant control, or the solvent alone. In a second
experiment, the ip. injection following the intracerebral injection of ibotenate is carried
out 2 hours, 4 hours or 8 hours later.

Results : After the administration of ibotenate, the infant mice develop cortical lesions and

also lesions in the periventricular white matter. Co-administration of agomelatine is
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out 2 hours, 4 hours or 8 hours later. Results : After
the adm nistration of ibotenate, the infant mce
devel op cortical lesions and 25 also lesions in the
periventricular white matter. Co-adm nistration of
agonel atine is 5- reflected gy dose- dependent reduction
of the lesions of the white fmatter reachlng 59 %

f@% actlgn for adm nistration of 5 %nlflcant

re erdemendent guctm %@Mﬁﬁl@@ Oﬁrﬁlﬁt\@bltq gaigiseachipg 59 %
duBridrlFor GARAniGkar A TRl 0

e slolventr al onle 1 PBS Vk? Qgﬁ ereke:%&)égf thﬁgﬁ%?(SnSSéﬂllﬁg white

mafteis @pravetini thﬂ caio wfadmmmtkatmg aftlakétire dedsaasealone (PBS :

wp W t he.admnj.stration is carried out between 0 and 4
PMEgﬁﬁegPﬁﬂngﬁ ajection of ibotenate and then

Thé I r@#tdpréiddtion HERRRAT QiR CidoRRIdiHie " &3tAEQAWABE Ihd RBministration is
adm nistration is carried out 8 hours after the

Carrlﬂﬂi et ibetwvesh G bod dnlaawes aftbrethecigjdction @f ebcpﬂamﬁtet eod Wednowignificant

neulo]e)r% O{IO%elgll‘gs 8relg Whelbibemgf}n%gg%}hﬁgggﬁefﬁ}lF% é)@[ 584218}%9211161' the
mjé@loﬂimlm@w Fheaetsimd sk plRkdibBRenat e devel op | esions
whose size increases for the first 24 hours foll ow ng

the injection and then stabilises. In the animals
co-t r eabiedf wietin agonel ati ne (concomitantly or after a
peri od 8?W§mﬁﬁﬁh@)_1he sane | esions are observed for

400 -
*

200

*  p<0.05

f=1
[
Toh (10) —
*
H

T2h (10)
T4h (6)
T8h (7)

** <0.01

PBS (13)

agomelatine
5 mg/kg

The animals administered ibotenate develop lesions whose size increases for the first
24 hours following the injection and then stabilises. In the animals co-treated with
agomelatine (concomitantly or after a period of 8 hours) the same lesions are observed for

the first 24 hours, followed by very major regression over the next 4 days.
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the first 24 hours, followed by very major regression

over the next 4 days. -6- CLAIMS 1- Use of agonel ati ne,

or N-[2-(7-methoxy-I-naphthyl)ethyl]acetam de, or one

of its hydrates, crystalline forns and al so addition

salts with a pharmaceutically_ acceptable acid or base,

i n obtaining a nedicanent intended for the treatnent of
periventricular s |eukonalacia. 2- Use according to
claim1, characterised in that the agonelatine is

obtained in crystalline gprafvis. 3- Pharnaceutica

conposi tions conprising agomerati ne, or one of its
hydrates, crystalline forns and also addition salts

with a pharmaceutically acceptable acid or base, on its

10 own or in conbination with one or nore

PO GRGEHhERANE, Yord maﬁétﬁo@gnap}ﬁgyl?ethjqaeetuﬁ@del, ridiR of its
manuf acture of a medi canent intende or the treatnment
diydpates, eeystallimufoams ahd aleo rdilition saltywithriaphaspaceutiealy acceptable
copposition cording to claim3 ar.acter.is F D .
CREP 6 b T PR Bisteed Mefosd RRLRF MEkRaf ol Py yicuter
SeulAgedamdiat i ne or

N-[ 2- (7-met hoxy-1-naphthyl)etlryl]acetam de or one of

its hydrates, crystalline forns and al so addition

S@Let %u%r&ilﬂg a}]op Q%Elﬁaf,e %%r&&%ﬁs)éd aGC ot a[Hé eﬂg%ﬁ'feﬂitiﬁé P3G ained in
for use rn-the treat’ment of periventriculmar

| @ykoliiat &ahell. 6- Crystalline form 11l of agonel atine for

use in the treatnent of periventricular |eukomal aci a.

3- Pharmaceutical compositions comprising agomelatine, or one of its hydrates, crystalline

6-

forms and also addition salts with a pharmaceutically acceptable acid or base, on its
own or in combination with one or more pharmaceutically acceptable excipients, for use
in the manufacture of a medicament intended for the treatment of periventricular

leukomalacia.

Pharmaceutical composition according to claim 3, characterised in that the agomelatine

is obtained in crystalline form II.

Agomelatine or N-[2-(7-méthoxy-1-naphthyl)ethyllacetamide or one of its hydrates,
crystalline forms and also addition salts with a pharmaceutically acceptable acid or base

for use in the treatment of periventricular leukomalacia.

Crystalline form II of agomelatine for use in the treatment of periventricular

leukomalacia.



