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- 1 COMBI NATI ON OF A LONG ACTI NG HYPNOTI C AGENT AND A
SHORT- ACTI NG HYPNOTI C AGENT AND THERAPEUTI C USE
THERECF The invention relates to a conbination of at

| east one 5 |ong-acting hypnotic agent and of at | east
one short- acting hypnotic agent. The invention also
relates to a conposition &oﬁtaining it and to its

t herapeutic use. A certain nunber of hypnotic agents

with varyi ng nndes 10 and durati ons of act.i

beenC@WéF\T e@No P& At REONGrESrIINGA HYh TI%atpg%&i;%g\ﬁj A
hypoetrie.cagent SYCEOIIIst AGENT RoTe THERAPEATIIOMISE THEREOF
duration of action. In the text 15 herei nbelow, the

term"short-acting hypnotic agent" neans a conpound
thiae¢ aovenmipnl yedsit@ss|twepa i adubbnatipneofa adomrftd one
thak o agLk s e fOreant gpiingd n{© 15RASLSIRRP short-
pﬂgltél .gégl%ugj?%?gltg‘i%de%?s a short-acting hypnoti CS
aehing WhvBHOt A6t 2085t (GABA- AYSRELPDr 2hBAuFEIGTes to a

Zobrbdem bshopgstatpihfeicl ana eb ipbdarepypediiesuse.
and 1s admnistered orally in the formof an

i mredi ate-rel ease tablet or in a galenical form

ah | evrpgidenayder el edseond@bi Zobpedem adtd quimking medes
absgr bed el Ande g, 8 orbi 0ayal kgl 140y O od036 oTRe the
nean dose, "between an 10" ng in a conventi onal

fyemu$ ati on, induces a maxi num plasmatic

concentration that is reached between 0.5 and 30 3

hours, the half-life_ is short, with a mean va

ue
2 A ThEEEs Atedurafi Srartict iacﬁ?ri%gFﬂﬁsﬁﬁLFo OQIIG those
heufs. @ heshexanpkesadfiomhorsf actichdohypnatic apent scext

re 35 zaleplo whi ch belgngs to the cl . "
g?ﬁ’é%ﬁ?%‘ﬁﬁ?‘f’m driee. ESEBI o Sg%‘glg%n%c%%@%pi%‘g’l%i% PRt
betang to ddwpasirabstivit cackepyrarigiloness anglglepo inducer,
dfféya£'¥SBpBQﬁ&eeﬁat acts on the time for entering into

the sleep phase.

Thus, zolpidem is a short-acting hypnotic agent, which
acts as a GABA-A receptor modulator. Zolpidem belongs
to the class of imidazopyridines, and 1s administered
orally in the form of an immediate-release tablet or in

a galenical form allowing delayed release.

zZolpidem acts quickly, is absorbed well and has a
bicavailability of 70%. The mean dose, between 5 and
10 mg in a conventional formulation, induces a maximum
plasmatic concentration that is reached between 0.5 and
3 hours, the half-life is short, with a mean value of
2.4 hours and a duration of action ranging up to

6 hours.

Other examples of short-acting hypnotic agents are
zaleplomn, which kelongs to the class of
pyrazolopyrimidines, zopiclone and eszopiclone, which
belong to the class of c¢yclopyrrolones, and also

derivatives thereof.
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- 2 Long-acting hypnotic agents have al so been
devel oped. In the text hereinbelow, the term

"l ong-acting hypnotic agent" means a conpound that
acts mainly on the quality 5 and/ or mai ntenance of
sl eep, especially the phases af . deep sl eep. Such a
| ong-acting hypnotic agent is, for exanple,
eplivanserine. Eplivanserine i s a SHT2A receptor 10

hi bit or. t hat _act t hout Ki
EDITRTRET TG, PRREATS of SPAFE: P Hof 851 Bepp developed.

esmct]adal yedesherbédbe odoc wientt &R A IPr87H@98g hypnotic
se [ 0
o SLVLT T abefive 8 FoafpRARh ERES, Wine sl R P the quality
be&m@é@rlmamdtmange igflusdser  meaRRH a5 nk g?cphases of
c n that is reached between 2 and 6 hours,
t he haIf-Ii e time being relatively long, with a nmean
val ue of 50 hours. 20 O her |ong-acting hypnotic

agaptls af eldner-sexdiR ehypgahdxadegeand psegabati nexample,

d al so_deri vat theregf. 25 Th i
Ge T GRFSEE: ol FoW iR Wor HBrs T 0 BELEPogr otk PEOF

es:pﬁmlaiiiqa:l nsdmat a. dHoweveryithwher easobdwrinact |Cifgpamlne
ﬁe%m ggfﬂ? act i NIy ON thEn LALE Yorh N Ochdi€eot, i

ep %ése %ng a%rtg?ng g%not%ea entso act rat hoer s

onesm%: Gedped | HeploganeRt aHB fBn376hd78 -

hypnoti c agents may, especially when they are

adm nj st ered, at h| h dos have a negative npact. .qn

t P LW e Dds, ?n pﬁi??cul S‘%Sf)ﬁg’le%afol e&\ﬂz ng t"ﬁlt% @

t&kﬂd@veﬁfl&tlﬁtﬁlﬂﬂi}dl caifent 8085 | tTHes t hosventlibnal dosage,

desligble Lo hayg ayg Jngb' € AauERWPOS! iR A GRAhematic

uce or aln repa
concentratlon that 1is reached between 2 and 6 hours,
the half-life time being relatively long, with a mean

value of 50 hours.

Other long-acting hypnotic agents are, for example,
gaboxadol and pregabaline, and also derivatives

thereof.

The hypnotic agents described above allow sleep
disorders to be treated, especially insomnia. However,
whereas short-acting hypnotic agents act mainly on the
entry into the sleep phase, long-acting hypnotic agents

act rather on the phase of deep sleep.

In addition, the hypnotic agents may, especially when
they are administered at high doses, have a negative
impact on the awake periods, in particular that

following the taking of the medicament.

It 1ig thus still desirable to have available a
composition that can induce or maintain repairing

sleep, and that can do so at a low dose.
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sl eep, and that can do so at a |low dose. - 3 The aim
of the invention is to overcone this arawpack, by
proposi ng a conbi nation that nakes it possible to
conbi ne the actions of short-acting and | ong-acting
hypnoti c agents, further inpr?ang the quality of
sleep 5 and the respective effects of the short-acting

o | ONg- 36t ipg hyRNONI G, ANt 8o W EDEUkea cREGAtdMEDaCK,
ef ect on the patient’' s awake phases. A first SUb%%ie fo

ofbxt h@rpmémﬂgorﬁ t ROELEBAEEPRS tahatiomelsﬁﬁu ndt i BRSE

tWQHﬁ%ﬁﬂQtHﬂmﬁgaﬁEionénobBersﬁubteaétbﬁgtfﬁndmnmﬂngfnutlng
ncerns, a harnac

cal conpositio |
C R S BT T ot BT CBBERELT ThEARSEgr Y. OF sleep
Sl.smcemtl-m‘ tsl@eplen\t&rm oefcenter neft hehaselgirttdgsing and
nbl nati.on f FE%EE%?&I On v&ftkﬁ)d@décﬁ@%gttlve effect

% actJtnog

cordin a t'he invention rélates to
adh)uhﬁﬂpauﬁemﬁ1&ﬁawakeh¥®m%¢$c agents. The

conbi nation of the invention conprises at |east one

short-acting hypnotic agent and at | east qne | ong-
ad i g #tpnctud eifentot 25 0% c ST G oﬂ:g1 ccf%h%%]fns @

t hesrghiatd a6t | 0 hypnNokbtot Bgesndenss present in a
gal enical formsuitable for inmmediate or sustained

rel ease, and the long-acting hypnotic agent is
pmmﬂﬂﬁeﬁr1zﬁqﬁﬂeﬂﬁcaloforntbaitabh@enggoﬂoriQﬁﬂQﬁ%ﬁ%a a

ﬁlhea él![tlh@asl b@?ﬂgggaﬁggﬁr edntH3eGidd cal b¥mblihation of

b1 nat 1 on o ort-acting hypnotic agent with

atWQNhyRﬂﬁﬁkﬁyﬂqﬁﬂﬁﬁ1c agent makes it p035|ble to

obtain 35 a beneficial effect on the patient's sleep,

dthat  Lhis eff han t hat_of
R i et S e e

this combination for the preparation of a medlcament.

According to a first aspect, the invention relates to a

combination of two hypnotic agents.

The combination of the invention comprises at least one
short-acting hypnotic agent and at Ileast one long-

acting hypnotic agent.

According to one embodiment, the short-acting hypnotic
agent 1is present in a galenical form suitable for
immediate or sustained release, and the long-acting
hypnotic agent is present in a galenical form suitable

for immediate release.

It has been discovered, specifically, that the
combination of a short-acting hypnotic agent with a
long-acting hypnotic agent makes it possible to obtain
a beneficial effect on the patient’s sleep, and that
this effect is greater than that of each of the two

hypnotic agents considered individually.

According to a first aspect of the invention, the
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According to a first aspect of the invention, the - 4
short-acting hypnotic agent and the |ong-acting
hypnoti c agent are released i nmediately. The two
agents then appear in the plasma according to their
respective pharmacokinetic chracterlstlcs Thus, the
short-acting 5 hypnotic agent "appears in the plasna

beéﬁe;fttggtiﬁgt @égsh&@l@yp%gge ag%@ﬁi AEﬁQrd'ﬂgnépactlng

t hi'S ‘enbodi ne agent its nechanl smo
achyemot i t hganéynﬁﬁgirﬁtlle@s@fdf ééfﬁnetﬁéta\ﬁé@rl’ 1the He'? v@gents

ag@r‘?éﬁ égfdhﬂgth@ B1385RANG RSNRRGINPTLd hﬁlémefﬁéﬁ@cctlve
t he o -acting ﬁanotl c agent is releas

SUSHRTTRAP FaRheS SHETERECTORGLAE A prigl? HlgehTacting

i Slqﬂﬁh@@ﬁcedaéénftm’@q:be’ﬁﬁ yinActes dbgsh®d bbifsre the long-
enbodj ne the,action_time of the short-acting

hfp‘f‘fbltl?% ?1S 7ACPEased, with a |onger residence

time in the plasma. Thus, the two agents may act at

t @?ccc‘c?f@ #wﬁﬁo?ttqﬁaégt %ﬂfﬂbgﬁl?meﬁ}fner&cﬁ{ ' Sggﬁéeﬁte’vea.%ps its

ypnotic agents” that_ may
u%h@lm eéneekd opf, t"fﬂethr n?eRYPERJAFE 165 Edieslt )Petween

GABRs A& Cegd0F < Modul at or s, benzodi azepi nes,
phenot hi azi hes, nel atonin deri vatives and rrel atonin

25 receptor agonists. For exanple, the short-acting
h)@pfm:tz'r@im@erﬁo may becoﬁBOSﬂpmtpe(dﬂl lthef r bnvention, the

Zo'}ﬁ% oe'ﬁctz %ongbtlﬁ,sz%% Q: on§ fggggﬁnln a sustained

nin am 3 etirzo
b restrirvest aﬁnén¢hmdlpm@nacandgalfwrdéﬂwmlg@é‘é igndyokeased

M P ES: LB €0k - EXarPle S Of thﬁ%g @f%d)@ﬂn&y@nokh% action
agents that 'may be wused in the context of th

e
i Midit i BR &M@ e%%‘é%i‘-a???lngshé’ﬁf@&%c%%?%? is increased,

aREagoNs St ongoBA-&s Tdaeps otimeduatttis, plasma. Thus, the
benzodiazepineg and, cal ciumjon modul 310LS: again with a

synergistic effect.

Examples of short-acting hypnotic agents that may be
used in the context of the invention are especially
GABA-A receptor modulators, benzodiazepines,
phenothiazines, melatonin derivatives and melatonin

receptor agonists.

For example, the short-acting hypnotic agent may be
chogen especially from zolpidem, zopiclone,
eszopiclone, zaleplon, melatonin, ramelteon, triazolam,
etizolam, brotizolam and indiplon, and also derivatives

and/or mixtures thereof.

Examples of long-acting hypnotic agents that may be
used in the context of the invention are especially
S5HT2A receptor antagonists, GABA-A receptor modulators,

benzodiazepines and calcium-ion modulators.

For example, the long-acting hypnotic agent may be

chosen especially from eplivanserine, temazepam,
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For exanple, the long-acting hypnotic agent may be
chosen especially fromeplivanserine, tenmazepam 5

cl onazepam gaboxadol and pregaualine, and al so
derivatives and/or mxtures thereof. The short-acting
or long-acting hypnotic agents _5 described above may
conprise one or nore asymmetric carbon atons. They

ey ddisegach st igagdiedar m eing en@meggmuau@r auu  als0
di ast er eoj somers. These enantio

cﬂ@Eﬁ%ﬁ%ﬁﬂ%ﬁﬁmﬁ%d/%ﬁdm%FEBrﬁ§xFHE5§°?hereof i ncl udi ng

racen1c n1xtures forn1part of the |nvent|on 10 The

S e o TR nei PPk Lpadc hgprotper | Pefencs
acimbca:dmeed omlsale smaguchompbi sRorPTRI ©F f BPEEpaSYTpgtric

SEENtd @ﬂT 15 rhgse @l t sy %%1%Eep§h€dtﬂbthform of
pharnaceutlcaET acceptable acids. The short-actin
%%s and

oren@htgl%mmgonymﬁt@rﬁ&ﬁ%w% dEQEF‘Fbé‘W%d\?é“

al $i10s $d Bl o i Sorhdies f 0aAKOfa l@tﬁflﬂiﬁﬁur QE Shletaicds, ineluding
in the form of associpati ons or nat|?lg§g th one
uc

OIF AR R B R SOt BT P bt REath SOl ISR h

hydrates and sol vates also formpart of the

|qﬁ§nt|o Of%saﬁﬁfﬁggln%ﬁto ?pgﬁ'gekgﬂgntahyﬁﬂot95n105gents

'S nv&RTSh i na conprises zolm
esbamzﬂbgd|@bohenmpgrpﬁ@ggwasﬁ BN §H8rt9§ﬂ|q&;bases or

hypnot L¢ qsagdant «i8Ad sLld vagseh nRidiesireci ahlysi form part
fumarate form as long- 30 acting hypnotic agent.

Aridinglr et her aspect, the invention relates to
phar maceuti cal conpositions conprising, as active

Principl e, oL, eash oBg SBOLLAE "GP & AR cically

acceptable acids.

The short-acting or long-acting  hypnotic agents
described above may also exist in the form of hydrates
or solvates, i.e. in the form of associations or
combinations with one or more water molecules or with a

solvent. Such hydrates and solvates also form part of

the invention.

According to one implementation form of the invention,
the combination comprises =zolpidem, especially in
hemitartrate form, as short-acting hypnotic agent, and
eplivanserine, especially in fumarate form, as long-

acting hypnotic agent.

According to another aspect, the invention relates to

pharmaceutical compositions comprising, as active
principle, at least one short-acting hypnotic agent and
at least one long-acting hypnotic agent. The

pharmaceutical compositions of the invention contain an
effective dose of at least one short-acting hypnotic
agent and of at least one long-acting hypnotic agent,

or a pharmaceutically acceptable salt of these agents,
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35 at |l east one |long-acting hypnotic agent. The

phar maceuti cal conpositions of the invention contain

an effective dose of at |east one short-acting

hypnoti c agent and of at |east one |ong-acting

hypnotic agent, or a pharmaceutically acceptable salt

of these agents, - 6 a hydrate or solvate of said
agenhydrane arsedleasie ofiesphdr maeedtsd,calby aiow we svwst

ACEoP P RG T o PHB R A A Rt PP PP RS ho

desired node of admnistration, fromthe usua

eXfEQ|enE§CEBE@EtEO hase %mdééﬁi|n é@@oﬁ&ingTheto the

short-acting’ noti c agent and t he Ion act|$ d £
hym@rm@cagéhﬁa §@r6hosé‘ﬁldfrorﬁl?qﬁose YREET bedmo e ©

hes@habeveatIhg, phafﬂﬁceuhécahsaampoaxtupﬁeotsthknown to
i nvention e fog treating and preventing

s|%%%sal§%%3é?§ lTS fi fh&-context of the present

patent application, the term"sleep disorders”

esﬂ?&' al4l y. ETEQJ}? 4 S%%H&lc hYRRLSOMY Ry  RALASPBRGAacting

sl eep apne I SO prlnar% |nsonn|a s| eep bed
ey RABHE e ag@,@ﬁmraam nBermFRoseNas §5eMat EHOﬁFt hdgscribe

mepd 8l 5 dhsgase, and insomia induced by a drug such
as caffeine, alcohol, anphetam nes, opioids or

anxiolytics. The appropriate unit adm nistration forns
coﬂméis@haﬁﬁa@éatitQMtecémpnsismoh asft abhet sinvention 1s

LA, GO0 Pl AL OBt St

1t
so1f ge apsul s, granules and
oral solutions or suspen3|ons and subllngual or

bugcal nadm L@t Len tl’ﬂceorgfﬁ.sesé’a@t ApalkditNG il it ion, the
inpl ementation form the |ong- actlg%J_hypnotlc agent

arehe SHOPEPacFLRGTRESSOL i CSRFSH means dyssomnia,

hypersomnia, parasomnia, sleep apnea, insomnia, primary
insomnia, gleep maintenance insomnia, insomnia
associated with a mental disease, and insomnia induced
by a drug such as caffeine, alcohol, amphetamines,

opioids or anxiolytics.

The appropriate wunit administration forms comprise
oral-route forms such as tablets, especially coated
multilayer tablets with a core, soft or hard gelatin
capsules, powders, granules and oral solutions or

suspensions, and sublingual or buccal administration

forms.

According to one implementation form, the long-acting
hypnotic agent and the short-acting hypnotic agent

present in the composition according to the invention

are released immediately.

According to another implementation form, the long-
acting hypnotic agent present in the composition
according to the invention is released immediately and

the short-acting hypnotic agent 1is released in a
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present in the conposition according to the invention

are rel eased i medi ately. 35 According to anot her

i mpl enentation form the long- acting hypnotic agent
present in the conmposition according to the invention

is released i medi ately and - t/he short-acting hypnotic

agent is released in a 7 - sustained manner. The

I nBesht 21 ged elhgaserspeci es may consi st of an

i mredi ate-rel ease unit of a pharmaceutical product,

for 5 instance an i medi ate-rel ease tablet or ge
caﬂﬁmle;mmedyana%ﬂekﬁaaémsap@nles|lm¢me torpiof aof an
@B&g g3 d 0Lt EféggeIﬂnﬁtggk %aQﬁﬂhﬁmaééﬁ%lcal product, for

e re ease matrix of a'‘tablet; an
i nxm@m@er@nea@@eﬁaylée rﬁﬁ@éﬁ&ort@tké@q Pra IRt tFIRSRTE, ©OF

ta@é\%raPneo?r FRE8e lUnGeati ne | ayes s fidymd t@bl ed otablet
pell et._ The_sustai ned -rﬁlease Sfe0|es may, consi st of

SUSRETMERIE PR ebBe @ni 99D PR Fracetf cat™protiict retease
f afiati st arce aasustabngﬂ rebeaselmmbﬁeateFrgébase layer

I I t I
soeamearared “BIS ) By bdTakel’) a1 8" more

i ceatmngilayers imbhetabletusrabrédefel ease core or a
coating layer incorporated in a nmulti-coat tablet;
sustai ned-rel ease pellets inside a disintegratin

t dBret . SPE A 9bHERATHg RPFREESe aPdht aﬁgﬂil lhge':g
SrﬁﬁétéﬁﬁéﬁgrehaﬂgétUﬁlﬁgamtam@hdxmédHUEﬂdﬁkﬁbroduct for

CCrA 01 LIS 4 Lol e,
MEHWEMEMtDﬁakhanqxumit@nﬁozauﬂate@rmﬂt@nggéspapsule: a
£ e%&ﬂ d%&ﬂé‘&%‘é' ala MR SRk Viia the Riftilayer

Se of ~actjve principle present in a
cdﬁﬁ@gﬁtio@-a@@éﬁé#ﬁ@dréeﬂﬁésﬁnv@ﬁF?oﬁxf a coating layer

incorporated in a multi-coat tablet; sustained-release

a

pellets inside a disintegrating tablet.

The long-acting hypnotic agent and the short-acting
hypriotic agent may be formulated according to the
invention in a single pharmaceutical composition or,
alternatively, in separate pharmaceutical compositions

for simul taneous, separate or sequential

administration.

Via the oral route, the dose of active principle
present in a composition according to the invention
ranges from about 0.1 to about 30 mg of long-acting
hypnotic agent and from about 0.1 to about 30 mg of

short-acting hypnotic agent.

For example, a composition according to the invention
contains from about 0.2 to about 15 mg and especially
from 1 to 10 mg of eplivanserine in base form, and from
about 0.2 to about 20 mg and especially from 1 to 10 mg

of zolpidem in base form.
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30 ranges fromabout 0.1 to about 30 ng of |ong-acting
hypnoti c agent and from about 0.1 to about 30 ny of
short-acting hypnotic agent. For exanple, a
conposition according to the invention 35 contains
fromabout 0.2 to about 15 nggand especially froml
to 10 ng of eplivanserine in base form and from

ab@t’e’('ér& %atyo ﬁ@o%tpe?egamg éﬁgegsnﬁﬁ' ﬂrh':l.&ﬁhf rl@i@]ﬂefoolso lower

of zol pidemin base for
p‘é‘&"f’%‘?e%a@é@ s LaRiods h.ﬂﬁrapr %?S?%%rarﬁogégtes%ﬁ%lde the
SusdGbéd e; oFuchtiosagaseaceocnot Guicimiiridie tscopthef usual
the i nvention., Acc rdln t he usu
hgsn VRS OTendl o o8told (0dlC LRI AoL EBELLEE: EOF each
debatr pemed ilsy Cﬁeheendromrad @ycotmnglw@%eacmﬁélﬁg to the
adpl gl shEa ?&Enl%Q% lght éHEj&%fgﬁ€SQHHS%H@:ré%ﬁdhse of

patient. |nent of e conpositions
ao%%#@lEQF¥%ﬁ¥he 10 invention consists of a ge
capsul e conpr|3|ng one or nore innediate rel ease
tabl et s cont ai the _short - actln% notlc agent

arfd oreHBP lW dPgtE FeFEISES CEHEM ny the
tmmﬂenmndmtcngshypmﬁdﬁ:aggeﬂ dﬂbskﬁﬁheompnbsdnUEMne or

COI’]SI Xt g-%[;?e all geOF}ESelaeC $e§ d't%%l hSon‘tQ\_’LE@LHgonthe short-

capsul e corrprl SI ng one or nor e
sistimediyehente aaphbt sndopng Ptngadfe SHwpdiagrratpase

fU%HBﬁéééEEEHEafﬂﬁn?nEh@r1SH§EabHﬂﬁﬁ'H&ﬁnb@h@aégent.

tabl ets containing the |ong-acting hypnotic agent. 20

Anot her enbodi nent of the conpositions according to

t ot ngiiepdtaest st eheacgaboedpivne eampurrddimg tao the

f di I ] f
aéﬁP”§§H§Bho¥$§Sé§ Rt © anggg gﬁneet e- ré$£ gggééP'(¥ne oF

25ncofetIa;etslt@ng}eaie{nai@dgﬁpn@tabdeagenconMthég the short-
e@ﬁ&ﬂjﬁ? ot e &8§H935£ oBﬁea%EOHQfEJJﬂhédEéte release

i nvention consists a gel capsule conprising a
tablets containing the long- actlng hypnotic agent.

Another embodiment of the compositions according to the
invention consists of a gel capsule comprising a
mixture of immediate-release pellets of the short-
acting hypnotic agent and of immediate-release pellets

of the long-acting hypnotic agent.

Another embodiment of the compositions according to the
invention consists of a gel capsule comprising a
mixture of sustained-release pellets of the short-
acting hypnotic agent and of immediate-release pellets

of the long-acting hypnotic agent.

Another embodiment of the compositions according to the
invention consists of a tablet containing immediate-
release pellets of the short-acting hypnotic agent and

of the long-acting hypnotic agent.

Another embodiment of the compositions according to the

invention consists of a tablet containing sustained-
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m xture of sustained-rel ease pellets of the short 30
acting hypnotic agent and of imedi ate-rel ease pellets
of the long-acting hypnotic agent. Another enbodi nent
of the conpositions according to the invention
consists of a tablet containing imediate- 35 rel ease
pellets of the short-acting hypnotic agent and of the

| ongs actin Qt i t t : ' . of
cohpeettt ons ABNE: g R shePel ACETORYHRENS adsp, and
t ablreedcore ar el egssusiadiletes - 0§  thed edsagparténg diypnotic
thﬁé{p@yt -acting hypnotic agent and i nmedi ate-rel ease
pelTets of the |ong-acting hypnotic agent. 5 Another
enbodi nent of the conpositions according to the

| et hon SEBSESHENEf o@ sust abipdsieliease aderditrg to the
coated tablet co rksingfinnediat 'Le|%§§eﬂ¥%§‘ﬁ5%ﬁ§eric—
t MY Ohg- et i ﬁﬁn%‘gﬁ Bt i Etagént ST S TEdiat 616 ease
petdatasd ot abietshootpatting hypratiiet cageiteaskd prdilkés of
e i t. of t.he c ILion ording to the o _rel

i %gegt iqg%gc%rﬁ:stltlis}fegs g’%gl%éﬁ}? c%gtgg téaj%(?etltr@énpri sPT nrge aeaSe

szt ol eferl-a | Wae eshomer aebred clovipnRe hi fgagfetshort -
acting hypnotic agent and an i medi ate-rel ease coati ng

15 layer containing the | ong-acting hypnotic agent.
Trfél%%}%ﬁrﬂb%gn%%eof’gi RSt 6°MRES; ﬁ&é’ﬁﬁ &F jjg to the
priapesred ac cobds DgtEooffthe nefhodsakadwnabdetheseprising a

skilled in the art, 20 Thus, gel C%%%??%?%m@h% Nhort -

one BT E ST 15 | BT AL eSTEMeaSe L ab .
cantbing nyyphet i ongagsotti mnpd hypnomingdagsst redg¢asse Grating
MorR, SRl e'ar%ﬁ- A At End €] &35 Cact AR BhPpoPL 81 abegLt he
shdra%ft-act inng ypn%tt?}?’: agen arlr%y 5 %% prepar%d in the
foll owi ng manner. The i medi ate-rel ease tablets may be

preRar edmpysdidietls according to the invention may be
prepared according to the methods known to those

skilled in the art.

Thus, gel capsules comprising one or more small
immediate-release tablets containing the long-acting
hypnotic agent and one or more small immediate-release
tablets containing the short-acting hypnotic agent may

be prepared in the following manner.

The immediate-release tablets may be prepared by direct
compression of mixtures of the active principles in the
form of Dbase or of salts with diluents, such as
migrocrystalline cellulose, mannitol, sorbitol or
lactose. Other excipients, such as disintegrants oxr

lubricants, may be added.

The choice of these functional excipients and of these

diluents is well known to those skilled in the art.

According to another implementation form, the tablets
may be prepared by granulation with water or with

solvents of a mixture of the active principle(s) with
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conpression of mxtures of the active principles in
the formof base or of salts with diluents, such as
30 microcrystalline cellulose, mannitol, sorbitol or
| act ose. Other excipients, such as disintegrants or
| ubricants, may be added. The choice of these
functional excipients and of J(ﬁe”se 35 diluents is

1] _k h d
Vbl Rcbe LIpse, SHLILSE, 0 h06s Bt Ly afEROr 180 Saans

prephyeer by ftylinwed i dy wiced Weredricsy winch dwméntgf the
Ofglaaﬁ%.i(éyée F:\ttall?le@a'é[ﬁdp“a%ﬂ%ll%(ns) Mtha 10ipih€ant,
agg opriate diluents, disintegrants and bi ndi gg

p e?wecﬁowoq@a%%%a@nb@at@oﬁaaﬁatawgn@as PRe
granul-at e obtai ned and addition of a |ubricant,

faol | oned conpression on a _tahlettin chine he
ne?m%dg‘eﬁgégsagggeéfenﬁﬁl Eﬁnﬁﬁ{i@ Yqddit esﬁrf‘ﬁgé s Fhe
| i lereatatere f orfcaxagprbepBe B3. Shet IShaEh J FBaddelBandelin,
Ry JFyp Sh Co I Jab n Phar d&HMical
DRag Fo@ﬂ%n%ﬁ' 'H?an%%sﬁesds ’c? 'i‘glgﬂat% 2hy ﬁ@&ﬁkﬁ ica
Li RepeagranF omos an'ﬂahlﬁaéhrﬁiﬁl be k ek tg; \by (f&g@e) Liglperman
Capsy! © S, LML ST HEI08L Q! Wor e1588) | i medi at e-
rel ease tablets containing the |ong-acting hypnotic
agent and one or nore small sustained-rel ease tablets
153@pnba'pahm@st heombot a6t ionge hypn@ﬁdm ageaf lmaymrbediate-
red i efollovmn nanner a
ta%%g?as coqi WY (e orjtn%cttflh% th&{p%g%%ﬂ% Sﬁaypnouc
rmz}getret pan@amﬁe bgrcmmmgsmaﬁfedsaﬁﬁalz-@dréleé@@ée tablets

t gijest?ﬁé be h@PQVQ? ah&/bﬁbttﬁ@ @.gfefﬂt5| @fky Dbe
po yner coa Po Ners hi s~ pur pose may be
CHYSRHRFGDMD I e IE%%?%’/rrers and al so net hyl

net hacryl ate 25 poI ymers, such as the products sold
%g&%ﬁ%ggﬁfa N Eudra blégw ngn%aiggggagkﬁeWWQﬁg%J)acting
hypniotic agent. may' be prepared by coating immediate-
release tablets as described above with a limited-

diffusion polymer coating.

Polymers for this purpose may be chosen from
ethylcellulose copolymers and also methyl methacrylate
polymers, such as the products scld under the names
Budragit ™ RS®, Eudragit ™ RL® and Eudragit T™ NE®.

The coating methods may consist in spraying a solution
of the polymer onto the tablets, in a coating machine

or a fluidized-bed device.

The solvent may be organic or agueous, depending on the

nature of the polymer wused. Coating methods are

described especially in J. M. Bakan,
Microencapsulation, in L. Lachman, H. Lieberman and
J. L. Kanig (Eds) , The Theory and Practice of

Industrial Pharmacy, Lea & Febinger, Philadelphia, USA,
1986; J. M. Mc Ginity, Agueous Polymer Coatings for
Pharmaceutical Dosage Forms, Dekker NY, 1989.
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The coating nmethods may consist in spraying a solution

of the polyner onto the tablets, in a coating nachine

30 or a fluidized-bed device. The sol vent nay be

organi c or aqueous, depending on the nature of the

pol ymer used. Coating nethods.are described

especially in J. M Bakan, 35 croencapsul ation, in

L. Lachman, H Lieberman and J. L. Kanig (Eds), The
Theory and Practice of [Industrial Pharmacy, Lea &

FeBhageus tRhinestelglittase Uspbletggmay]). aso Mpegnyggared by

AQHEQH§E§95 %YCDﬁht99§ E%&mlﬂ r mgeubi eaksDosageo the
For ns 1989. - 11 e sust al ned- reIe

{ aBPEIRS g oBY 6 t5dipite ¥t UM BYIT RREor BERERIAE O matrix-
mateixifigr Bikagpexaitg entss HydxogHhiel 1 & gpelfmeron, especially

ifh di si I f 5

080 ST CEXAIRLER O TR AGE Pt 1utcone
hyandxpdopyyeehinitedliulosss, vﬁydﬁnxywﬂﬂhyﬂvetIﬁm@Beare in
a”%ﬂﬂ&?W&EW' %;g!édﬂsosf aghaﬁzﬁe%l\@ﬁe%&he&oﬁﬁﬁol the

contact with ueous gui ds and which can contro
thé91?@ﬁ@as<ef oftheheaaew@e EE)JFJth‘éHBJr‘é s t hee swollen
SV\_@&i?ﬂe%OntE@hM!}Er eebhgréscc@i@aat@gﬁ@ eﬂstéétt al@ &S edmount,
in _an anou res as ent.a
abeﬁ@ree%ﬁ agphgutrel P&rﬁ‘%%%geo t‘ﬁf: alc%‘%‘h’i gﬁ%ﬁi {ﬁ’ about
of 30hertdbt ete Ebethattbxaﬂoweuggtemflphentabaﬁtalso
be a lipid 15 substance, such as hydrogenated castor
oil or carnauba wax, used in an anount, expressed as ,
a Tet ghmatpercénrayay f eomiabent 10%+ o difsut kywa 1lipid

ref@bivente t Becnt Qlaln el ghdnHfed heakablebs 126 hearnauba
sust ai ned-rel ease tablets may be fornulaned |n the weight

ca&¥*of BESFc ddti VAP pr PACMISes, SHRTCSFS
phes reectideal Fyomcepptiabllesorgariboacidbec haskrt fv@no the

t hose jndi cat ow,, sp.as to maintain the pH of the
ta%?%?idu?+%5tl?g %h%sgfg% gn under the neutral pH 25

conditions of the small intestine.
The sustained-release tablets may be formulated, in the
case of basic active principles, with a

pharmaceutically acceptable organic acid chosen from
those indicated below, so as to maintain the pH of the
tablet during its dissolution under the neutral pH

conditions of the small intestine.

Examples of organic acids that may be used include
maleic acid, tartaric acid, malic acid, fumaric acid,
lactic acid, citric acid, adipic acid and succinic
acid, and acid salts thereof when they exist, in the

form of racemates or isomers.

Gel capsules comprising a mixture of immediate-release
pellets of the long-acting and short-acting hypnotic

agents may be prepared in the following manner.

The immediate-release pellets of long-acting and short-
acting hypnotic agents may be prepared by depositing
the active principle suspended in water with, for
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Exanpl es of organic acids that may be used include
mal eic acid, tartaric acid, malic acid, fumaric acid,
lactic acid, citric acid, adipic acid and succinic 30
acid, and acid salts thereof when they exist, in the
formof racemates or isoners. SEI capsul es conpri si ng
a mixture of inmediate-rel edsé pell ets of the

lon%é%% %23ﬁ§$¥ﬁ%§ﬂ%§ﬁ%¥iéﬁ%y ég¥ﬁdfq%35o§gﬁgﬁ%ﬂ¥a¥rganic

be® nner . e

i nretivahe- rselcdasas peltherslof ponydenti ny @b tgry t suitable
act POQLE o agEn beRELERALEHRY HAPRFatinG .
th%bgg??%eggééﬁ%i% ehéaggéﬁdéa O e T e
exanpl e, hydroxypropyl nmet hyl cel I ul ose or in an organic

SO VEDNLi §UsB3aBeqt BaROk ngPawideae 1@r ganeiaan ysuisisahl e
pol ynmer acting as binder, onto a spherical granule. 5
A fluidized-bed coating device is generally used. The

parhéclgsrobylbe aggyedatedatigréganedpheoci chbrm spherical
granul es or pellets, in a high-.spe n S PLXek;
orgléaﬂlg?%i ?gd-poeg értost’ar:3L/nag"jlgltho:L ra o%@%%%{xj@%a@bf HRSL
me¢hodsf nediesdrbbddrohaky WoolbzematAr-M Meht a,

Int. J. Phar. Tech & Prod. Mr. 6 18-24, 1985. The

pellets may al so be prepared by bul k or_ wet-nelt h
extReRi BAthefsores BEsspR&EGhiiFatt ol - ¥ crt bdd; Mehta,
forndb5 exanpher.i nrdeh Ver vaesd. L.MBaert & 8-248, RE®En, The
Int. . J. Pharm 116 (1995) 131-146. .The excipiepts .

U BFES ( yBFLal T3S0 hoRE (REEORACE oBba Dprkorse vet-melt
quakttheson sfichlasedi byoepistairiizes icel | WostesQOiked, for
manni Smal | a of ;a Rl rd Gy bigdefo b 1nt. J.
gé%g%% ?’aggegf gg??%%?én%% E%E as sodiun1d%decyl "
sufhizxre- nblb als®9bk 1hAtotpbrated to facilitate the
extrusion. 25 CGel capsules conprising a m xture of

i atestelease, el L6 8l e | ongrasti N R Sgoo

plastic qualities, such as microcrystalline cellulose
and mannitol. Small amounts of a polymeric binder are
generally added. Surfactants such as sodium dodecyl
sulfate may also be incorporated to facilitate the

extrusion.

Gel capsules comprising a mixture of immediate-release
pellets of the long-acting  hypnotic agent and
sustained-release pellets of the short-acting hypnotic

agent may be prepared in the following manner.

The immediate-release pellets may be prepared as

described hereinabove.

The sustained-release pellets may, in the case of basic
active principles, contain a pharmaceutically
acceptable organic acid or an acid salt of such an
organic acid, to maintain the local pH inside the
pellet throughout its dissolution under the neutral

conditions of the small intestine.
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sust ai ned-rel ease pellets of the short-acting hypnotic
agent may be prepared in the follow ng manner. 30 The
i mredi at e-rel ease pellets may be prepared as

descri bed herei nabove. The sustained-rel ease pellets
may, in the case of basic acti;ve principles, contain
a pharmaceutically 35 acceptable organic acid or an

achdrsahktaleaych @ReOrgaNiL ACkEy tHe TRIHRIN When a pu-
|l ocal pH.inside the pellet, throughout its djssoluti ion
Leae? PhiE able

un88RStfid Vive R aNGo FARGHTEL M § RO SHAFF FREEstPnEC
13atA|h%bQ&%ﬂve@H tiel pelmedsnestyl be svatedidith pH, for

ensi ti menbr ont ain a | yaer is
soﬁﬁﬁégncgt % rﬁréaﬁzﬂu;gréﬁégg%blgﬂa a0|%ﬁﬁgh allows
fonmprngednceetmeapnoducbfEudh&glaCIMWS(rprlwﬁn@ﬁe at pH

albggﬁeé'égngﬁada aglog fobfSeRCht¥E R NCAP| @educed

val ues at an ove to conpensate for the

releéealls§wu@|fl it @nflnﬁfép&rei WéFéFé’l iiliafieh Fhe&B$H
zones. Tablets conprising several inmediate-release

pellets of 10 the | on actl noti ¢ agent and
PhERBIEEE. SorPr] iR ase A fe e ke fl (pf  1ets of
thehéOﬂbﬁ@A&@UﬁﬂgﬁhypndﬂmbVagEnUSdmﬂ|aﬁsth®ysbert ~acting
e N trix Qr [, el

ogg$§g8?ﬁ8 §8ﬁgtpayagen%ggpfgg#h ét ﬁ% ébﬂﬂa&fﬂgﬂﬁaﬂher

di sintegrate while they are in contact MAth a fluid,

fe&ﬁésbaglbﬁ% 3fhi1RE PrifF i Ph eeBbalkY, 19 4 NMeatrix or the
i mredi ate-rel ease pellets, or fromthe goatln% of th

i n‘ﬁ%ElFé’t‘elFéﬁégs@aﬁeFPQFélnzé’n‘PaE’l Lot
nore i medi ate-rel ease pellets of the |ong- actlng

not nt .and _one or ai ne rele
th
ﬁ? gagiggﬁed§ﬁé egEPFﬁgw%Hﬁpnoﬁl adg%t ggﬁtaCt wi
pr@pﬁleddtnreheabmhboWhﬁgammmng prizigiple qulckly, or the
immediate-release pellets, or from the coating of the

immediate-release pellets.

Tablets comprising one or more immediate-release
pellets of the long-acting hypnotic agent and one or
more sustained-release pellets of the short-acting

hypnotic agent may be prepared in the following manner.

1) The tablet may consist of a mixture of immediate-
release pellets and sustained-release pellets
comprising the active principles, embedded in a

matrix not containing any active principle.

2) Alternatively, the pellets containing the two
hypnotic agents may be embedded in a matrix which

itself contains one of the two therapeutic agents.

According to another form, the sustained-release
pellets may be coated with a layer comprising the
active principle and excipients, allowing immediate
release from this coating layer, embedded in a matrix

free of active principle.
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1) The tablet may consist of a m xture of immedi ate-
rel ease pellets and sustai ned-rel ease pellets
conprising the active principles, enbedded in a
matri x not containing any active principle. 30 2)
Alternatively, the pellets gog aining the two
hypnoti c agents may be enbedd in a mtrix which
itself contains one of the two therapeutic agents. 35
According to another form the sustained-rel ease

pefhet safay. xbeswoarwed kg hthel Bkl eghpiFsifegmdated such

aCEFlél@ F%‘fh!é”%@ﬂnﬁréﬁglgﬁc'nﬁit%‘t %abia._lelt@:W' dikgeé_ meedi A ®rerfere
rel ease fromthis coatln edded in a natri x

f rektlor Heg | \ﬂéltp‘%q%wm ' REDRENFI xS hE PO Hrdg the
t heePebtets i s f or mul at ed such that the conpression

into tablets does not interfere wth the integrity of

the nenbrane surrounding the 5 pellets. The tabl et

diBiet egbaets dilsiingegtraitesi wividrg att @it hna cofitgicd, with a
" e 284 19 e 0ngr AEhbna agend gyﬁgk@@ieﬁaoaqu&n@ from
MRt r1x or fromthe i medi ate:rel ease lets %

f rigHe t n@tc,réact i pgs farom héhem@éram%éﬂeatr%ﬂ%%}@w pefdets, or
angk-orh h’@tge r@ilag\a&hag lt)Fe t&@or:l_trmr@%!ﬁ_la%@@@.@aséc D ldws, and
sust ai ned-rel ease pellets armaceutic

cOHS T T FoRear De | TRt FBR e tiB0a AOTA o FRGm  the
f(Hunuﬁlnﬁdﬂwéléayerpéhbé@$. Such a multilayer tabl et
conprises: one or nore i medi ate-rel ease | ayers, each

20 containing a dose of |ong-acting hypnotic agent
afhopiteradceut igsle gompesrittigat | F hybRotievengeen ; may

ong L POr#L Susd aFhed- 6§|§3f§@l_£ﬁl/§%§r eachet 25
contai ning a dose of short-acting hypnotic agent; and

Such a multilayer tablet comprises:

- one or more immediate-release layers, each
containing a dose of long-acting hypnotic agent
and optionally a dose of short-acting hypnotic
agent;

- one or more sustained-release layers, each

containing a dose of short-acting hypnotic agent;

and

- optionally an additional layer not containing any
active principle but comprising hydrophilic
polymers such as cellulose derivatives, for
example hydroxypropylcellulose,
hydroxyethylcellulose or hydroxymethylcellulose,
or soluble diluents such as lactose, sorbitol or
mannitol, one or more other hydrophilic polymers
and/or one or more other soluble excipients, this
layer modifying the release of the active

principle from the sustained-release layer.
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optionally an additional |ayer not containing any
active principle but conprising hydrophilic 30
pol ymers such as cel |l ul ose derivatives, for exanple
hydr oxypr opyl cel | ul ose, hydroxyethyl cel | ul ose or
hydroxymet hyl cel | ul ose, ~or_spluble diluents such as
Iactose sorbitol or mannito one or nore other

hi ol I n or,

"YHAOAN L5 0L BN 91 FULBL e, O A BBEpronce . o
ofalh@wwpp@e CORATRA T B f rbwfhféa%a@{laﬁﬁé’dbrléidé-a@e of the
| aygkier 15 Each | ayer optionally contains other
exci pients, to allow good conpression, |ubrication
and binding of the tablet. 5 Another enbodi nent
comﬁbshsrokmbaﬂumammnpbhsﬁagstth shoctracthongprising the
hypn C._age ph hcal | y.
ac%%p?%b?eg%?aanlc ghkThe %%?g 8% ?ﬁgim? Mlth @
I@ﬂﬁrmmcgotyﬂellEo@K&GﬂUﬁPh&mOk@ﬂQlCwﬁQkQ}h?bﬁoﬁQ¥e is
ag@@éte@i\h'uﬁrﬁﬂ S r ei%?éled oFui 5K} ymet 1o taEdi 2 ekneON ong-

contact with f whereas the short- _acti

hyRFiet RS é@@ﬂoqﬂscré'igéé’é:ed VRt h%sco?eé-eas(%? gHaFkyY ©F

t hemeod £a 88Tyt Be %Qﬁiﬂdtg: | vayeEem ﬂwllae fublonglaat ecthd oshort -

allow release jn the colon. g ﬁ %onst%huen% gf the

nu??Fl%%aPy?QBFé? ﬁ%?ngoﬁﬁng eagF t&Rciprent’s

al  ow good conpression, lubrication and blndlng

Pr @féﬁéli? p{}?@ardd’% 'QH&' It er cB%QlJ.%bS Qagier may be
i-coat tablets are describ 20 especially’in W

C. f@mgbaite@ohgr@%@@nr@ba%a aﬁdthﬁaffévﬂwam ets in
pharnaceutlcal dosage forns: tablets, Vol 1, edited
A. Li eberman a

H ke
(f§§6§ CQ@SE&&HﬁPE §hﬁaLaC£tfﬁ€°§Ff§@%§e8fHFHE comprise

CQWﬁMﬁﬁthﬁxﬁﬁp&en@ﬁBA renﬁptoalmnﬁula@@méand afmpression,

SF{rzlﬁa‘r{ga(.:*gfct)r?r and binding. Processes for preparing
multilayver tablets and multi-coat tablets are described
especially in W. C. Gunsel, Compression coated and
layer tablets in pharmaceutical dosage forms: tablets,
Vol 1, edited by H. A. Lieberman and L. Lachman, Dekker
N. ¥. (1980).

Example 1. Study of the effects of the combination of a
GABA receptor modulator and of a B5HT2A receptor

inhibitor on gleep.

For this study, four groups of male Sprague-Dawley rats

are used, each group comprising from 5 to 9 rats.

Group A receives eplivanserine (oral route,

hemifumarate) at a dose of 3 mg/kg p.o.

Group B receives zolpidem (oral route, hemitartrate) at

a dose of 3 mg/kg p.o.

Group C receives (orally) in combination 3 mg/kg p.o.

of eplivanserine hemifumarate and 3 mg/kg of zolpidem




i nhi bitor on sleep. For this study, four groups of
mal e Sprague-Dawl ey rats 30 are used, each group
conprising from5 to 9 rats. G oup A receives
eplivanserine (oral route, hemfumarate) at a dose of
3 ng/ kg p.o. 35 Group B receivgs zol pidem (oral route,
hemtartrate) at a dose of 3 ng/kg p.o. Group C
' CReies A alAld Ve mawaﬂﬁa@ﬂdé BRLkg Qdﬂllnl%fcereo. wich
eplivanserine hem fumarate and 3 ng/ kg of zol pi dem -
16 ahdRiteiirlated, X MU conpounds bei ng admi ni st er ea
vvlth an interval of 5 mnutes. Finally, group D
ei ves zol pi dem(oral route, 5 he trat
(0SS0 o g kG, o8 THESHRELeRr o ZPMEITEY ofCHRy oTouES:
5 (chetmalamtaya)t,e JWaemn & ki searmifivdl (s meeGay e only a
vehicle (distilled water and nethyl cellul ose) and on
day 1 when the aninals receive 10 the active
pr Thei gleds are daterded pacdeded foromtFolrdaghchwhen the

da)émhﬁ@sac}é&é@lvef'&ﬁy' @S Qéhﬂgléd”‘(c@i§i§ﬂ§@d15vater and
m nutes_before the start of recording 15 The risults

obPEth¥d cqld udioapen ianradt edfY el B‘Wen eAPIRpbFprRCSIVE

10 G eHp BcGiowppCiGeduiida. Duration of sleep - 3% - 2% -
18% ° - 20%* Duration of NREM 0% + 4% + 50%* +
33%* sleep Lag tinme of + 0.6 min- 6 mn- 1 mn -
1. Zhei datappesr aneeovfedREM sbedpurkbaraurdy ontbe active

32ﬁ§1nclg%%§ sﬁéqﬁg 3480 stbeakerd 9dsof , NREMRI®RER.  the
start of recording.

15
The results obtained are given in Table I below.

Table I
Group A Group B Group C Group D
Duration of sleep - 3% - 2% - 18%" - 20%""
Duration of NREM 0% + 4% + 5087 + 33%7
sleep
Lag time of + 0.6 min | - 6 min -~ 1 min - 1.2 min
appearance of NREM
sleep
Mean duration of + 32%" - 15% + 58%" + 31%""
the periods of
NREM sleep
Mean number of - 23%" + 19%" - 5% + 1%
periods of NREM
sleep
20
* r > 0.05
o p < 0.01
In Table I, the results are expressed as percentages
25 relative to the contrel groups receiving only the

vehicle,

unless otherwise indicated.
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Mean nunber of - 23% + 19% - 5%+ 1% periods of
NREM sleep 20 p > 0.05 p <0.01 In Table I, the
results are expressed as percentages 25 relative to
the control groups receiving only the vehicle, unless
otherwi se indicated. - 17 -_NREM Non-Rapid Eye
l\/bvemsnt Duration of sleep: total duration of sleep
t r f ing. Duration of NREM
sI eep t%%ﬁj?&atié%% I(/)[ gI\Iﬁlgléél(li!/lts,I eep 5 during the 6
hdM B oFon eebr 8L RGP : LA§ LRl nBUsAtapPe ATafdE S TREMS the 6

S|1ﬁﬁprstdf‘refé‘@@§(§|{1@§ fromthe start of the recording
up_.to the

d NRE
VOIS | G T Ehe S38FPods 814 NRERFEregs. s SCran 51ocP

ofduﬁ:img\lF%EM st e‘tecpxﬁﬁslnhérreéopdm@ds of NREM sl eep
|ng t 0 t gengfram 4
Ta 1% ove th Qj{eal{o(%ﬂ b oggREo Sg%l% kgto measure

epﬁmnan@ee i m@amsoﬁotbﬁf serosiither upn tchdhel magiaret i Gn the
of £ Sl 8EROF 1 A & heysibmati @8,0f NREM sl eep, but |nduces

an i ncrease I n the nean duratlon of t he erlods

NRESATS | S8R E0m &E r BAGCPPBROMR  Pho NEEY, S %Fatlon of

p&tRmdSsmegb\RﬁMﬂséﬁe@f panZdbpbdeMRa:M a1dege dufridg the 6
n‘ﬁil doe not have a significant statistical effect

0 ?/%‘Tf H¥es either, except for an increase

in the rrean nurrber of periods of NREM sl eep. 25 The

g?f% patiQn. of replhi vanses i pe 33 “914519 and ZOlPi deBe of

/ kg indlices an increase in the NREM s] eep tine
assad /Atedofi 9Pl vaneppinachagseq neffigct eltheér on the

duration of sleep or on the duration of NREM sleep, but
induces an increase in the mean duration of the periods
of NREM sleep (and a reduction in the mean number of

periods of NREM sleep).

zolpidem at a dose of 3 mg/kg does not have a
significant statistical effect on the sleep variables

either, except for an increase in the mean number of

periods of NREM sleep.

The combination of eplivanserine at 3 mg/kg and
zolpidem at 3 mg/kg induces an increase in the NREM
sleep time associated with a strong increase in the
mean duration of the periods of NREM sleep, the mean
number of periods of NREM sleep remaining wvirtually
unchanged. The hypnotic effect lasts for aboﬁt 3 hours

in the rats.

The combination of doses of eplivanserine and zolpidem
that are ineffective when they are used individually,
thus makes it possible to obtain a pronounced hypnotic
effect in the rats, similar to that observed with a

higher dose of zolpidem used alone.

Furthermore, blockage of the B5HT2A receptors with
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mean duration of the periods of NREM sl eep, the nean
nunber of periods of NREM sl eep remaining virtually 30
unchanged. The hypnotic effect lasts for about 3 hours
in the rats. The conbi nation of doses of eplivanserine
and zol pidem that are ineff i ve when they are used
i ndividually, 35 thus nmakes it possible to obtain a

pr gﬂ aunged. . . trdx%n{?c;% £t g tt'%%a‘i’x%tes' 0%l Nthar $@ases orf

observe I gher_ dose of  zol pi dem used
alw FuPeRer st elsbidekayelyt tie SAFIA3FECept oFfe mean
W ak8 orf I Mads §5diieodds o tgisEMed négpance of the
phases of NREM sleep, as is shown by the increase in
the nean duration of the periods of NREM sl eep. 5 The
Cary nadmitimeanfi drheof Nvleat innenhilsnnmakes imekessditblmssible
tqQ obt p03|t|ve ef ect, e d
qaca i t%to lnsI eep, ]‘ltsl et f ec n‘{] k?é?n%{%at ai ne t:,orh and
aquﬁhuﬁxadﬁuﬁﬁm¢m,ag®ns edfentanch hﬁgﬁ@rqy§§éneﬁ)W1th a
DA Ty AR Ad Ot OloReged CansilRe £ 0RbSL NI N
epl i vanserine and Zol pi dem A gel capsul e contai ni ng,
in the formof a small tablet, eplivanserine funarate
a&'..ﬂdﬂﬁg:eﬁlctal ngphﬁbaﬁhltﬁ.onl5oﬂgeﬂt gell acanaof chrthining
“d_zololden1ﬁ?n1t-r1 al e as short-acting hypnotic
A4 fose—o—-—22Hr S prepared bel ow. The
epllvanserlne t abl et contalns the ingredients 20
yed 5E§u§%|ecbht$§h9W' Ta@he £ﬁe|ngéﬁﬂ' a small
Perc tage wei ght) "M croni zed
ertlahlaﬂ’ise@m?el‘zal%e{h?é? o§§mﬁ6ﬁ6ﬁy dHat &png7agging hypnotic
Calatii z8d stapeh2 oF 150 ug CrAs§arBebliaedd hdmitartrate

Magnesi um stearate_ 0.5
é% short- act{ng hypnotic agent, at a dose of 6.22 mg,

is prepared below.

The eplivanserine tablet contains the ingredients

indicated in Table II below.

Table II
Ingredient Percentage (%) (weight/weight)
Micronized eplivanserine 2.36
Lactose monchydrate’ 87.14
Gelatinized starch?
Sodium croscarmellose® 2
Magnesium stearate 0.5
1 . Pharmatose DMV
¢ : Staxch 1500
> . Ac-di-sol (FMC)
The mixture of eplivanserine fumarate, lactose

monohydrate, gelatinized starch, sodium croscarmellose
and sodium stearate is first prepared. The mixture is
then placed in a biconical mixer for thirty minutes.

The homogeneous mixture is then compressed using a
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25 1 : Pharmatose DW 2 : Starch 1500 3 : Ac-di-so
(FMO) The m xture of eplivanserine fumarate, | actose
30 nonohydrate, gelatinized starch, sodi um
croscarmel l ose and sodium stearate is first prepared.
The m xture is then placed in a biconical mxer for
thirty m nutes. The honbgen s mxture is then

308 5L, ot S AR Ll SR HRDIBI B 0

hmmbkﬂﬁsaie tabl et has the conposition 5 indicated

in Table Il below. Table Il Ingredient Percentage

(9 i ght/wei ght) Zol pidem hem tartrate 10.
Léf&tenséoéeuﬂem MremberysTalei fellal uhesed 9. (YomPOSltlon
HUH PR PV eyl et t1lgseow. 1 6065 Sodi um
carboxynet hyl cel |l ul ose 3.2 Magnhesium stearate 0.6 10

a : Avicel (FMC) 5 : Pharnacoat 606 (Shin-Etsu) The

zol pidem hem tartrate, | atabie, IMLcrocrystalline

cel | ul ose, hydroxypropylnethylcellulose and sodlun1 15

Garbexyrethyt-eeH-ul-ese—are—mxegtogether—and—the

mxture i s tnegmediemtul at ed wit h| wat er . PFReegfagrul e
i|s then dried and calibrated. [The grapwgggﬁafhglgﬂep
mxetd—wrth ||ug||l:b| o stearate amnd comnpr BSSEd 10 a

nmass _ofolebtdery heay teabrete using a ratary t180B4Etting
rmachi ne. 20 The.dpkl ets containjng a 1. 18- g .dase of
Epl I Vd[lb&fl me

Microcrystalline cellulose® 10.0

Hydroxypropylmethylcellulose 2.1
606°

Sodium carboxymethylcellulose 3.2

Magnesium stearate 0.6

4 . Avicel (FMC)
° . Pharmacoat 606 (Shin-Etsu)

The zolpidem hemitartrate, lactose, microcrystalline
cellulose, hydroxypropylmethylcellulose and sodium
carboxymethylcellulose are mixed together and the
mixture is then granulated with water. The granulate is
then dried and calibrated. The granulate is then mixed
with magnesium stearate and compressed to a mass of

60 mg per tablet, using a rotary tabletting machine.

The tablets containing a 1.18-mg dose of eplivanserine
fumarate and a 6.42-mg dose of zolpidem hemitartrate

are then introduced into a hard gelatin gel capsule.

The dissolution profiles of the gel capsules may be
measured by using a machine II from the US Pharmacopea,

with two dissolution media:

- 900 ml of 0.01 M hydrochloric acid, and
- 900 ml of 0.05 M potassium phosphate buffer at pH
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fumarate and a 6.42-ng dose of zol pidemhemtartrate

are then introduced into a hard gelatin gel capsule.

25 The dissolution profiles of the gel capsules may be
measured by using a nachine Il fromthe US

Phar macopea, wth two dissgla@ign medi a: 900 m of

0.01 M hydrochloric acid, and”30 - 900 m of 0.05 M

pot assi ph ; f at,-pH_+_2 , it ai

Bt 37 47 80 g@,ﬂw%%ﬁp{#i e (kb rg%f’%a%t@ SkR8fring
Prepar atPBnrBf) a gel capsule conmprising an 5

i mredi at e-rel ease eplivanserine tablet and a

sust ai ned- _rel ease zolgégen1tablet The risi an
| nBEORRIS. Jo| EERPRSATIORCEE Mo Fiia PAPENLS T IFIRT

pr bpacdilanecpelieaget eplicapmueardse dedddthethd na §¢@stained-
Exa a h ai ned-rel ease zol pi dem

heﬁ$¥%$?%a §9¥§%?§t€?§igkfepared according to the

nmet hod described in Exanple 2 above to obtain a

ta@%gt ﬂﬂﬁé@%?ﬁggrQQQEQéiFéB@iv&ésEQ@h%at9&m&9a€éb|@ablets
IV e 0

el ow. Ta 'V I'ngredi ents Percentage , ,
(VRFQhtPVRRIRT  KSIGH U heifl t &S aPECTSSF  fig8FEdRed 1n

nmopehygr at £6aB8sv4. Hydr oxypropyl nmet hyl cel I ul ose 25.0
4000 nmPa.s' Mcrocrystalline cellul osee 20.0

Pot assi um hydrogen tartrate 8.0 Magnesi um stearate .
1. th€olshusitdan cgiredrezsse sibitpadem? héui fdy ek wat dabdet 1is

quﬁbﬁﬁﬁé&HQQéSréEky)thE%EO%%E%Eﬁ*HEEEﬁﬁﬂEdFEHSﬂ%ample 2
above to obtain a tablet having the composition

indicated in Table IV below.

Table IV

Ingredients Parcentage (%)

(weight /weight)
Zolpidem hemitartrate 12.4
Lactose monohydrate® 33.4
Hydroxypropylmethylcellulose 25.0

4000 mPa.s’

Microcrystalline cellulose® 20.0
Potassium hydrogen tartrate 8.0
Magnesium stearate 1.0
Colloidal anhydrous siiica 0.2
Purified water as

¢ . Pharmatose {DMV)
7 . Metologe 90SH4000 (Shin-Etsu)

8 . Avicel PH 102 (FMC)

The same wet-granulation and compression methods as
those described for =zolpidem hemitartrate in Example 2
above are used. Gel capsules containing one or more 50-

mg sustained-release tablets containing 5 mg of base
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8 Avicel PH 102 (FMC) The sanme wet-granul ation and

conpression nethods as 25 those described for

zol pidemhemtartrate in Exanple 2 above are used.

Gel capsul es containing one or nore 50- ngy

sust ai ned-rel ease tablets con giging 5 ng of base - 21

zol pi dem (corresponding to 6. ng of zol pi dem

hem te) re ngg i ppediatespel e
%}%ﬁsﬁéﬁnta{%@%r8§303&1$8b sggepllvanse i ne ot #5fpiden

(cl@emesmmahg) t @n_t_i 1<gnﬁgoesf Bp ¢ vaRsEw nerefd B eyelease

ééﬁlgﬁgpafegntlhﬁlha V'ﬁrﬁgd'sﬁﬁﬂUtVBHbé”(ﬁéﬁﬁiwéﬁserlne
capsules th prepared _nmay be establlshe%pmgrate)

us ‘ﬁ‘@r’Eﬁ%P‘Pr%‘tih]a@I thos dr-t5oda nOéxaﬁB%VQHEBB%Be 1

Exanpl grdpaPegparati on of a gel capsule conprising a
m xture of imedi ate-rel ease eplivanserine pellets and

of i mMmedi ate-rel ease zol pidem pellets. 15 A suspension
of T®® dnofvigptd v@hsmlwm‘eibnrr@mtféle(scmf espan@iaig ¢apsules

(F$adon§Q%§%f%%!l ?rlqg%¥%g QQ ano QQM@dQﬂ@’ method

pr@%%@é@be¢50ngEﬁmmEh$323@§9%ﬂ3|on are then sprayed
onto 1060 g of mcrogranul es of size 16-18 nesh, u5|ng

R LR R I s
zahpicherd afid ikG@da) atfe- MEMeeﬁPiudnaeri{ﬁél dP2llets and
Eﬁp )Meéfé’tg—:?élgéé‘é”%%fd&ﬁ % epLepared. 750 g

hi's"Suspensi on are onto 1060 g of
m crogranul es of size 16-18 nesh u3|ng an air

flui digzedhed A yeps Ag@ ur%fof k flwﬁse@hhsts fiSnarate
prepare in a ratio of art yWEI

epl FRAEFREBIHEIIUNE? ab @ ﬁePfsbﬁgﬁ erlipeans 1@@11] and 100 g
t agt rpbeiddhes (pLytvhe K9/ B, 0BKS) | fho630 bBard ethanol

ge{satzlj{’]e aregapsfgloeg o% gcﬁlles asztlgltagxlﬂ.sfgr?ugtre()fthen sprayed
onto 1060 g of microgranules of size 16-18 mesh, using

a fluidized-bed dryer.

A suspension of 62.2 g of zolpidem tartrate
(corresponding to 50 g of base =zolpidem) and 100 g of
povidone (Pladone K29/32, BASF) in 670 g of ethanol is
then prepéred. 750 g of this suspension are then
sprayed onto 1060 g of microgranules of size 16-18

mesh, using an air fluidized-bed dryer.

A mixture of the two pellets is prepared, in a ratio of
1 part by weight of eplivanserine fumarate per 5 parts
of zolpidem tartrate. This mixture is introduced into a
hard gelatin gel capsule, to give a total amount of
1 mg of eplivanserine in base form (corresponding to
1.18 mg of eplivanserine fumarate) and 5 mg of zolpidem
in base form ({corresponding to 6.22 mg of =zolpidem
tartrate). The amount of each of the pellets may be
modified to adjust the dose.
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1 nmg of eplivanserine in base form (corresponding to
1.18 ng of eplivanserine fumarate) and 5 ng of

zol pidem 35 in base form (corresponding to 6.22 ng of
zol pidem tartrate) . The anpbunt of each of the
pellets may be nodified to adjust the dose. - 22 The
in vitro dissolution profilés2 f "t he gel capsules

thus prepared ma stablished. using th
de@%?' éﬁ'Vh %&aﬁb?éo U5h8%e P ?ﬁﬂ%k %hSrébara?a%ﬁules
ofthugelpﬁepsnéd coapr i bengeatabixthed ofising the method

Q&%& &elgaﬁxa ghlv ngggb e pellets and of
sus alned-release z empellTets. The

i medi at e-r el ease epllvanserine fumarate pellets 10

ar gy phsPar & aﬁal':gﬁ§§£t.|?89 IdE Eéaggélle dapbeYe. coapidERg a

lets are ared as descri,bed

hemtartrate

EXBIBFEE Sovmmedi st et |§P&F¥B§F86188n1?ﬁ]g1‘ﬂ’gs and
2508 Qﬁsaﬂhaﬂnyéaéesecnamb;mam peadeagi.t TM RL 100,

Rohm Pharma), 143 g of nethacryl ate copol yner

(Eudragit TM RS 100, Rohm Pharma) and 18.7 g of ethyl
ciThateu@ﬁ@diatexréleaﬁbhnethaana?rin8118@m@r@tea.pellets

6%%@ 1{;:?8%5198%6 gL/ QQEEQESedZ?Pghé%B Hbe e WeLghievei ght ) .

e zo mtartrate pe a e coated with this
pol ymer m xture, by spraying in a fluidized-bed dryer,

t heoihNd@bmanBMNtatraeat bed 16eRr eseNting 24 ks Wk ghtibed
25,  of _the ? of uncoated pellet. After maturation of

t P pErPmeLeaf 3BeV®or 24 hours, a nixture of the

coated zol pidemhenitartrate pellets and of the

epl i yanset ”elf“('ﬁaxfe%dagr c?'&&‘n E.ll.glﬁ ang'o o%qpé%ﬁé@f‘ylate

(epllvanserlne V4 are
rn&@m@bwm%rlﬁﬂm@a@@e&|TWcﬁ@e1@@rn39§m(ﬁ%ﬁ%W%k tg43 g of

9l N Bl AFDIE p%oﬁéiyﬁ@psul ?E&@f£§§9°ndrb@9R§. 0140  Rohm
of  base ‘epli_vanserine and al pi_dem

THNG &) t #BdditSsdl Gt i%9n %?farlr nggtsﬁt?héEaéFaéEb‘slﬁb%s Rohm

Pharma) in 1180 g of a 60/40 isopropanol/acetone

mixture (weight/weight).

The zolpidem hemitartrate pellets are coated with this
polymer mixture, by sprayving in a fluidized-bed dryer,
the final amount of coating representing 20% by weight

of the mass of uncoated pellet.

After maturation of the pellets at 35°C for 24 hours, a
mixture of the coated zolpidem hemitartrate pellets and
of the eplivanserine fumarate pellets in a 1:2
proportion (eplivanserine/zolpidem) is prepared, and
this mixture is introduced into gelatin gel capsules to
give an amount per gel capsule corresponding to 5 mg of

base eplivanserine and 10 mg of base zolpidem.

The in vitro dissolution profiles of the gel capsules
thus prepared may be established using the method

described in Example 2 above.




t hus prepared may be established using the nethod
described in Exanple 2 above. - 23 Exanple 6.
Preparation of a tablet conprising inmediate-release
epl i vanserine pellets and i nmedi ate- rel ease zol pi dem
pellets. 5 The eplivanserine %gn@rate and zol pi dem
hemtartrate pellets are prepared according to the

scrg bed g Eéﬂﬁ&l ov e Qbmgb
rmi@ g én MEIg ratio of 1 giOAtE%?Eg £fsing
epimm;,eteneeleﬁaeateelaeﬁr@qﬁr% 991%91:& @Q immediate-
h%i@éééaéslbfa&aeaaif&tsand 0. 1% of nagnesi um
stearate is added. The mixture is then placed in a
bi coni cal m xer for 30 m nutes. 15 The honbgeneous
M X el %ﬁl&.\f&hﬂéﬁl&f& ettt résiengand stabgdaddmr dtanitartrate

tablettin ve a Iabl nt
rqf%§%%ﬁﬁ|95ﬁs€ﬁ%9?ﬁﬁ§é§ ?Ord%%%rr855§%n@?€w&§é§ sgeribed
ofirepxaramber4 nebovebase fornm) and 12.44 ng of

zol pidem hem tartrate (corresponding to 20 10 ng of

- zolpidemin base form. The_in vitro dissolution
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privf mizsuse e §BP dagsuPedletRusinrepaie@hfayrdelico of 1
esiabl i shedphy vdsishgihae meihate deser tbedrts D@ Epidem
2 .above. 25 Exanple 7. PQ&E %atlon of i%blet esium
&Hﬂ?*%@%@ra?%neélateQ?%? &E epPrivanserife H&I1 1297
anﬂ:sﬁilﬁdt&h ndd- n@lledse 7ok pdertped | ébs. tBEnTipgdaced in a
[ CO U {el %gg §$ ¥@qﬁfﬁugg funarate pellets are

prepar e Hecor e process described in
Exanpl e 4, and the sust ai ned-rel ease zol pi dem pel |l ets

Al DI SR SLLACH0E didgedO-d hej Process desstébest i lusing  a

Exanple 5, 35 A mxture of the t pellets in a MEIgt

r atfadprd rotary tabletting machine, to give ablet
containing 5.9 mg of eplivanserine fumarate
(corresponding to 5 mg of eplivanserine in base form)
and 12.44 mg of zolpidem hemitartrate (corresponding to

10 mg of zolpidem in base form).

The in vitro dissolution profiles of the gel capsules
thus prepared may be established by using the method

described in Example 2 above.

Example 7. Preparation of a tablet comprising

immediate-release eplivanserine pellets and sustained-

release zolpidem pellets.

The immediate-release eplivanserine fumarate pellets
are prepared according to the process described in
Example 4, and the sustained-release zolpidem pellets
are prepared according to the process described in

Example 5.

A mixture of the two pellets in a weight ratic of 2
parts of eplivanserine fumarate per 6 parts of zolpidem
hemitartrate is prepared, and 0.2% of magnesium stearyl
fumarate is added. The mixture is then transferred into
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parts of eplivanserine fumarate per 6 parts of
zol pidem hemtartrate is prepared, and 0.2% of
magnesi um stearyl fumarate is added. The mixture is
then transferred into - 24 a biconical mxer for 30
m nutes. The honogeni zed m'xéure Is then tabletted

using a standard rotary tabl £t ing machine, to obtain

t abl cont ai ni n ta unt o 4.72 0
bt vERCERT ALl erEFe BOFcolDocBbRALRS | ST aEmhgpogen: zed
basEpri:evamserthebl andb144t88 nysbdhgzobpi deandard rotary
di
DeAbIELE R, (RACAERRErLg0 U0kald MoBloPEseepniining
geto*éfabsuﬁ@@un!&o Pius pridpaiced fay del Esiagpriped fumarate

USK:E‘:Qr{rQ@pHEEEJﬁS @%SC@Q%d igF EX9Y e & BbP¥eserine) and
Exa Preparati on of sust ai ned-rel ease enteric-

8.
c o]a‘% e%l3 tB8| ePL coRPFPEFRY | ?ﬁ‘ﬁﬁ?%\’t’ BrfbPeaborygsponding  to

epl: vafser i pespekbepsdang .i nmedi at e-r el ease zol pi dem

pell ets. Tablets conprising both eplivanserine

fumarate and zol pidemhemtartrate are prepared

actioe diimg it zdedi@Bopubiess paedddidgsedof ntE)earq:ﬁle ézpsules

Th&&sbug&%pﬁsdt hen,c e%é&&ﬂ;ﬁgmdt o?g g Pl O6ESSnethod

descri b w. 25 A solution o hacryl ate
c opR GREPed Bl r Byrer 19 VE RpROTE - Rohm Phar ma), 295 g of
net hacryl ate copol yrrer (Eudr agit T™ RSlOO Rohm

BB 87, 9 of W BBt W Pl
mogaked (wei glttah&atght) [ som;ﬁﬁ:.pllngar ed. iﬁhﬁed:a#t@-t-:selease
c pl i S d

B T blelh) |80 Slins 0016000 ipicen

pcl?%ﬂe?tﬁ'n xture, by spraying in a 35 system of
‘coating pan" type, the final anobunt of coating being

from5%to 10% by wei ght of the_mass of
Tablets comprising  both eplivanserine fumarate and

zolpidem hemitartrate are prepared according to the

process described in Example 6.

The tablets are then coated according to the process

degcribed below.

A solution of 46 g of methacrylate copolymer (Eudragit
T™ RL100, Rohm Pharma), 295 g of methacrylate copolymer
{Eudragit TM RS100, Rohm Pharma) and 40 g of ethyl
citrate (Fudrafex TM, Rohm Pharma) in 2280 g of a 65/35
isopropanol/acetone mixture (weight/weight) is

prepared.

The tablets comprising 3.3 mg of eplivanserine
fumarate and 12.44 mg of zolpidem hemitartrate are
coated with the polymer mixture, by spraying in a
system of “coating pan” type, the final amount of
coating being from 5% to 10% by weight of the mass of
pellet without coating.
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pel l et without coating. - 25 Exanple 9. Preparation
of a two-layer tablet conprising an inmmedi ate-rel ease
eplivanserine |ayer and an immedi ate-rel ease zol pi dem
layer. 5 Granulates A are prepared by dry-m xing and
granulates B are prepared by_wet-m xing as described
in Exanple 2, and according £3 the corrp05|t| ons
i ndicated ign ble V belo 10Tab VI e
o AR L. 2o R AT ) T ARTF 5 BAPREL *Bblprising
Ephnvansmmeﬁgataﬁaeéeesg 95&plxvama§raae nokaysxir ataa@l  an
8211?&1ed€%€395:%&'e@s€e§o§.ﬁ Croscarnel | osell

00 Sodi um car boxynet hyl ce It?l ose12 3.80 Magnesi um
stearatel3 0.54 G anulates B Zol pidemhenmitartrate
6. @2anh§§t@§ePUQ%Q@yﬂféb§9e53b§8dﬂ%iﬁﬁwf t@haiﬁeanulates
cellul oselq4 14. dr oxypr opy! met hy ceII e, 60615
2. % a§8dP6ﬁP@§Fﬁ%§%’ 1@%§)Qﬂ(f¥é1 %cﬁl gh%s?ﬁﬁ?ple 2
steaﬁabecaﬁaﬂhgF%&uﬂméosempswwﬁléﬁsSMmaﬂmaﬁaﬁ)1n Table V

rcon) 15 11 Ac-di-sol (FMC) 12 Bl anose (Aqual on)

13 %renf ag AG 14 Avicel PH 102 (FMC) 15 : Phar macoat
606 (Shin-Etsu) 20

Table V
Ingredients Percentage {%)
{weight /weight)
Granulates A '
Eplivanserine fumarate 2.95
Dry lactose monohydrate® 8§2.71
Pregelatinized starch?® 8.00
Croscarmellose! 2.00
Sodium carboxymethylcellulose®® 3.80
| Magnesium stearate™? 0.54
Granulates B
Zolpidem hemitartrate 6.22
Lactose monohydrate® 73.88
Microcrystalline cellulose® 14.0
Hydroxypropylmethylcellulose 606° 2.1
Sodium carboxymethylcellulose®? 3.2
Magnesium stearate'® 0.6

% . Pharmatose {DMV)
1% . Starch 1500 (Colorcon)
1 Ac-di-sol (FMC)

2 . Blanose {Agualon)

13 . Brentag AG
¥ . Avicel PH 102 (FMC)

15 . Pharmacoat 606 (Shin-Etsu)

The mixtures are then tabletted as a two-layer tablet

using an alternating tabletting machine, the first
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The m xtures are then tabletted as a two-|ayer tabl et

using an alternating tabletting machine, the first -

26 inmedi ate-rel ease | ayer of a mass of 200 ngy of

granul ate A conprising 5.90 ng of eplivanserine

fumarate (corresponding to 5 gg of base eplivanserine)

and the second i nmedi ate-reledSe | ayer of a nass of 5

200 d?ét raaylate Bcomorisipg 12. 44 & of 2Ol RSASH o

hemtarirate (Coriésponding to 10 ng 01°Das8

zoppidehfite The i rcanmrissidigssolbutilomapr obifl eseplivaeserine

gekuﬁéPéHEGQCO&E%%EB& Hed ey he e%t ahldshed BYanserine)
ho 0 de

usi ng the met scribed i n Exanpl e 2 above.

Ex3RPl £1E0. SPEepar at el iRta- Faberagerlavgyl et a mass of
COPPO | B NG Fang AMETH 8¢ B Al AgHel SRld vanseni fg |y etolpidem
and a susta neg-release olglde Iaﬁer. 1E)C}anulat S

C BeniHRERAREA BGORFSSRPRANGOANE GPalldl AfeBass grapidem) .

prepared by wet-m xi ng as described in Exanple 2 and

a di. e Ltions._indi.cated:i a \

el o 190 AL SFEFRETELbABeHIER R ol Wapsules
(velight prebgiier  1@andeat estab Epthedndar i weing mihat enethod

2. @5 cPXyed ach 08L-APNEhY dsBted6 84.00 Pregel atini zed
starchy 7.70 Croscarnellose'8 2.00 Sodi um

carboxynet hyl cel | ul ose' 9 3.4 Magnesi um st earate2l
0.Bédam¥eanuliat .es Prépagiatdoemenoifart aat ecwo+bayédact assblet

15&0@1{131&5’ 7az§5immediate -release eplivanserine layer and

a sustained-release zolpidem layer.

Granulates C are prepared by dry-mixing and granulates
D are prepared by wet-mixing as described in Example 2

and according to the compositions indicated in Table VI

below.
Table VI
Ingredients Percentage (%)
{(welilght /weight)
Granulates C
Eplivanserine fumarate 2.95
Dry lactose monohydrate® 84 .00
Pregelatinized starch®’ 7.70
Croscarmellose®® 2.00
Sodium carboxymethylcellulose®® 3.4
Magnesium stearate?® 0.54
Granulates D
Zolpidem hemitartrate 7.75
Lactose 150 mesh®® 37.85
Microcrystalline cellulose®? 20.0
Tartaric acid (23} 8.4
Hydroxypropylmethylcellulose?®? 25.0
Magnesium stearate?® 1.0
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M crocrystalline cellul ose22 20.0 Tartaric acid (23)
8.4 Hydroxypropyl nethyl cel |l ul ose22 25.0 Magnesi um
stearate23 1.0 27 - 16 Pharnmatose (DW) 17 Starch 1500
(Colorcon) 1s Ac-di-sol (FMC) 5 19 Bl anose (Aqual on)
20 Brentag AG 21 : Avicel PH 92_(FN(3 22 Metol ose
90SH4000 (Shin-Etsu) 23 : Bréntag AG 10 The m xtures
are tabletted as a two-layer tablet using an
alternating tabletting machine, the first inmediate-

r el’eas@hpayetose {DA8Ss of 150 ngy of granulate C
compri 99 -h- 4390 RfiBRidMmanserine fumarate 15
(Qgrresponalng to 3.75 ng of base eplivanserine) and
the $e®BndisEstailf&¥)rel ease | ayer of a mass of 200 ny
of?gr apubkabeeD (@efienicsiing 15. 50 nmy of zol pi dem
hegitartrate (carresponding to 12.45 ng of base
zolpfdéﬁfPE§§ %ﬁe in vitro dissolution profiles of the
gel' capstibed PHhA®2pri@gpkned may be established using
the mephod, (deSehishad don (AR &)above. 25 Exanpl e
11, Preparation OP a three-lTayer tablet conprising an
i medi Brentebed&e eplivanserine layer, an inactive

| ayer and a sustained-rel ease zolpidemthird |ayer.

30 Granul ates E and F are prepared by dry-m xin nd .
gratfi| BHEEUESSr 816y éﬁ&ﬂ&f@%ﬂe VR - i %rx’ﬁ’glgé’e&esfﬁg‘?ﬁ%fd using
i ran Exaretea?iagdtabtecding tmachieecompesifimss immediate-

Ir%%fégégj layer of a mass of 150 mg of granulate C
compriging 4.425 mg of eplivanserine fumarate

(corresponding to 3.75 mg of base eplivanserine) and
the second sustained-release layer of a mass of 200 mg
of granulate D comprising 15.50 mg of zolpidem
hemitartrate (corresponding to 12.45 mg of base

zolpidem) .

The in vitro dissolution profiles of the gel capsules
thus prepared may be established wusing the method

described in Example 2 above.

Example 11. Preparation of a three-layer tablet

comprising an immediate-release eplivanserine layer, an

inactive layer and a sustained-release zolpidem third

layer.

Granulates E and F are prepared by dry-mixing and
granulates G are prepared by wet-mixing as described in
Example 2 and according to the compositions indicated

in Table VII below.




in Table VII below. 28 - Table VII Ingredients
Percentage (0) (weight/weight) Ganulates E
(i medi ate rel ease) Eplivanserine fumarate 2.36 Dry
| act ose nonohydrate2l1 87.14 Pregelatinized starch25
8.0 Croscarnel |l ose26 2.0 Sod'bﬁ/rhn_
car boxynet hyl cel | ul ose27 3.8 gnesi um st ear at e28

0.54 Ganulates F (inacti act ose

nonohydrate24 60.0 Mcro ﬁ/aeg o Ii e cellul ose29 24.0
Tartaric acid30 10.0 Hydroxyethylcellul ose 5.0

bgnesi um st ear at diettsG anul ates G (qustpal-R8Rrage (%)

el ease) Zol pidemhemtartrate 5.0 Lactqgse 200 nesh24
7.7 _Mcrocrystalline cellulase?29 20 0 (weight/weight)

y dr oxgps.aphd Rt BY k ahddd NS X3968deP. 5  S0di um
Aar DOXYTMET YT CEelrTuroseZ27_3. 8 ivagnesrum gtearateZd. 1.0
M@mrm?#m‘%ﬁa{tﬁ 1500_(Coliorcon) 220
c- di - sol fkMPhcRds Bl s a-Agudl on) 28 |Brent ag7AG429
vicer PR 10Z (FNVC) 10,30 Br Sntag AG 3T |Phar macqal

i n. I

88scribed inlExanple9 are— —

abletted as cCroscarmellose?® 2.0

TSP PEPNO TOT Z

Sodium carboxymethylcellulose27 3.8

Magnesium stearate?®® 0.54

Granulates F (inactive)

Dry lactose monohydrate24 60.0
Microcrystalline cellulose®” 24.0
Tartaric acid®® 10.0
Hydroxyethylcellulose 5.0
Magnesium stearate®® 1.0

Granulates G (sustained release)

Zolpidem hemitartrate 5.0
Lactose 200 mesh?? 67.7
Microcrystalline cellulose?® 20.0
Hydroxypropylmethylcellulcse 60631 _ 2.5
Sodium carboxymethylcellulose®’ _ 3.8
Magnesium stearate?®® ' 1.0

“4 . Pharmatose (DMV)
5 % . gtarch 1500 (Colorcon)
%% . Ac-di-sol (FMC)
Z7 . Blanose (Agqualon)
2% Brentag AG
# . Avicel PH 102 (FMC)
10 0. Brentag AG

31 . Pharmacoat (Shin-Etsu)

The mixtures as described in Example 9 are tabletted as
a three-layer tablet, an outer laver with a mass of
15 125 mg of granulate E comprising 2.95 mg of

eplivanserine fumarate (corresponding to 2.5 mg of base
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a three-layer tablet, an outer layer with a mass of

15 125 ng of granulate E conprising 2.95 ng of
eplivanserine funarate (corresponding to 2.5 ng of
base - 29 eplivanserine), an internediate |layer with
a mass of 125 ng of granul atg F and a third outer
layer with a nmss of 300 ny 7 granul ate G conpri sing

15 . 0f zolpidem hem. tartrat.e or ngdj. t
12?%%%n%?rl§egasg nzof'%? EW%&EE%%npj{aé?%. q}ﬁ?glpaé)atnllaoslns of
0f125 dny obatmthrmabite Fcomstisi siadzApidlemlpiiggr with a
CORL &N AN XY IANSRY | B8 anQUkRle COALLBRAPri8ing 15 mg of
G anul ates are prepared’in the manner  described i
ExEppEen  relHeA bas?se of (EPEr BBRPBLI R onsCi n Pellpeme of
| baAsb| £oMbidehel ow. 15 Table VIII Ingredients

Percentage (%9 (weight/weight) Inner core (sustained

rel ease) Zol pidemhenmtartrate 15.55 Lactose

mExdyplat 61200 MeEBRr@6las Mcr oor ydrul | iosated  tablet
ce L 180 Eﬁ%{ p c ul :
Taér‘% ﬁo%%% da31z . %g%%%%ﬁc{%arg{lg%ﬂi %?:g?er:.ne
comten geamiTat e rel ease) Eplivanserine fumarate

1.96 Lactose nonohydrate 150 nmesh32 52. 00

M crocrystalline cellul ose33 39. 84 bed 3
mﬁtﬁ%%%ﬁﬂ Aty PESRaNSsk e 1606352, Banggy; (dpscribed in

cathmpret byl ¢l |theospidegisd. bf Migsesiompostiedcaise 3ndifated

B%anﬁﬁgﬁgcgfif[@éQow.

Table VIII
Ingredients Percentage (%)
(weight /weight)
Inner core (sustained releasge)
Zolpidem hemitartrate 15.55
Lactose monohydrate 200 mesh® 36.05
Microcrystalline cellulose® 18.0
Hydroxypropylmethylcellulose® 21.0
Tartaric acid® 8.4
Magnesium stearate®® 1.0
Outer coating (immediate release)
Eplivanserine fumarate 1.96
Lactose monohydrate 150 mesh* 52.00
Microcrystalline cellulose?®® 39.84
Hydroxypropylmethylcellulose 606 2.2
Sodium carboxymethylcellulose®® 3.0
Magnesium stearate’ 1.0

32 . Pharmatose (DMV)
33 . Avicel PH 102 (FMC)
34 . Metolose 90SH4000 (Shin-Etsu)

** . Brentag AG
36

: Blanose (Aqualon)
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33 Avicel PH 102 (FMC) 20 34 : Metol ose 90SH4000
(Shin-Etsu) 35 Brentag AG 36 : Bl anose (Aqual on) - 30
The granulate form ng the inner core is tabletted as
smal | tablets using an alternating tabletting nmachine,
bef ore perform ng the dry-cga%bng operation with the 5
second | ayer. This operation ves 80-ng sust ai ned-
rel ease tablets containing 12.44 ng of zol pi dem
hemtartrate (corresponding to 10 ng of base
zdlpe dempnulfte gfermiage tg-m ninpger hegwt eks cdallgted as
! 11%&%,&@@' qldiefs UshNg1RekAkRk Nt ablielditithg machine,
machi ne, nmaking it possible to in¢clude the small th
t dFEREE oPANFHRTIS e LheTHRI ¥ IERRE I AT e OHRFS H Fhs W15 the
30Ued@n@nd pont ai N5ih. DpEradficepl gieeser 0emfunBunateined-
(corresponding to 5 f .base epli,vgnseri ne 15 :
Ac'%%jl:%"i‘%ﬁ td:agchlﬁ rng:fmi%taslrﬁg‘p%ct %,2'%qu jec%)fof Fpepidem
i rivent tantrat ¢ hécoseespontiihgasd dAembond- kesengolpidem) .
hypnotic agent in conbination with at | east one short-
acting hypnotic agent, for the preparation of a 20 )
nedicanpntbater efenning afdor MteRt i fPadiigep laver 1s
di sy der Se@sudengr bbed igrei paboreciegPaecaling, making it
insomja. 31 - | AH#?ﬁ 1, A conﬁina%%gn of a Leas&, core
0RO SHR 1 akfi PSS ISHndtte TNt CRESET S rdm e .
z ot detszopilelere, hapszepimdsane ofzaBépl og, and contains
onin,.ranelteon, .triazol et '
et 3 0 ot 5 SBERvERRert Bh Eed e (R RS XS mg
satft basairepkivanssolvat e, and al so derivatives and/or

m xtures 10 thereof with at |east one | ong-acting

hypnoti c .
%&cording to another of its aspects, a subject of the

invention 1s the use of at least one long-acting

hypnotic agent in combination with at least one short-

acting hypnotic agent, for the preparation of a
medicament for preventing and/or treating sleep
disorders as described hereinabove, especially

insomnia.
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agent chosen from eplivanserine, temazepam

cl onazepam gaboxadol and pregabaline, in the form of

base or of addition salt, hydrate or solvate, and

al so derivatives and/or m xtures thereof. 15 2. The

conmbination as clainmed in claiml1l, <characterized in

that the short-acting hypnotic agent is present in a

gal enical formulation suitable for imedi ate or

sustai ned rel ease, and 20 the3zliong-acting hypnotic

agent is present in a galenical fornulation suitable

for immediate release. 3. A pharnmaceuti cal

conposi tion, characterized iRhatdf that it conprises,

as active principle, at |east—uome short-acting

hypnotic agent chosen from zol pi dem zopi cl one,

teS.i.OIOI Fhoneaor@@ixr?&&.@@nb e atalwl n,le[ja@’eﬂ t&98, shorth acting
riazo am eti,zol am rotizol am and i in the

form of IYRELLIC oPISBEadeRPFTH rﬁfglﬁglt%% zopiclone,

sol vat egsangiallsme, derlzea]tepﬂe:mand/ melm:mhtunes ramelteon,

t her eof andoﬁt o east, ope.! o%&ctégparyygﬂgt 'ﬁ@ﬂﬁf&n, in

chosen FF&M“°&8fNvansefrna™ t eazepam ¢l onazep
gaboxadthe aiﬂrﬂprfe@ababﬁn@r iaft ﬁddflctrlmnofsa)b‘ée bYd§ﬁt€ or

35 addi tL9Ra8alt, dydralesor sotyaieivald ghsfor mlxtures
derivatives and/or m xtures thereof, and also at -

| east oRGSERREMAWEERi caf | v eRBepQRA - & WEiFA Hid hzypnomc
The ﬁon‘agﬁrﬂtl gncﬁ&s@hal NEgotn cle@umv&nse&ﬁa;react erc!ezmepam,
i n that e_short-acti not i ent . i s_zolpi

or o aFLORABRRET AR HERA SheTaagbakifre iR 18T form
hypnot i ofagerste i sreplifi \eedvsigriore enlta é&fdrattrﬁerfeof scgvate,
The compasi Lhag A8 9LALTRRL Bl it Olc el al Bhnekedf.

and 4, characterized in that ort-acting

2. The combination as claimed in claim 1,
characterized in that the short-acting hypnotic
agent 1is ©present in a galenical formulation
suitable for immediate or sustained release, and
the long-acting hypnotic agent is present in a
galenical formulation suitable for immediate

release.

3. A pharmaceutical composition, characterized in
that it comprises, as active principle, at least

one short-acting hypnotic agent chosen from

zolpidem, zopiclone, eszopiclone, zaleplon,
melatonin, ramelteon, triazolam, etizolam,
brotizolam and indiplon, in the form of base or of
additrion salt, hydrate or solvate, and also

derivatives and/or mixtures thereof, and at least

one long-acting  hypnotic agent chosen from

eplivanserine, temazepam, clcnazepam, gaboxadol
and pregabaline, in the form of base or of
addition salt, hydrate or solvate, and also

derivatives and/or mixtures thereof, and also at
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hypnoti c agent and the |ong-acting hypnotic agent are
rel eased i medi ately. 6. The conposition as clained in
any one of claims 3 15 to 5, characterized in that
the short-acting hypnotic agent is released in a
sustai ned manner and in thatsthe |ong-acting hypnotic
agent is released imediately. 20 7. The conposition

as cl ai ﬂ@gsknOEEYpHH§mQEeﬁlt§bE§1§ aEQ:e@tdQﬂ%r aclanized .
inthat it consists of a gel capsule conprising one

or nore inmmedi ate-rel ease tablets containing the
short - athéeng byppekiciagent asand dreingsd Morin claim 3,

innediat rel ease tagblets ain'n t . .

Iong-ac? 6aﬁ§8ﬁ6?? aﬁ%ntth%% s coﬁpgglgﬁgﬁngs hypnotic
cl ai nedagenanysoneobpidémi o8 32 tale, Chereet eahdedr nthat
that it 6ONSLAES a0 i Bg0PkprEARTL IR ANt Al NPD: PllesOFine or

nore sustaine tablets contalning t

short - a@t$ﬁbth9bﬁ6?95 agent and one or nore

I medi at e-rel ease tablets containing the | ong-acting
hypnoti ¢ _agent. 9. The conposition as clained

orBl ot EpEP ERiipoRss 0GB LRLPAERRr (Fbct HiThaPT L Phims 3
consi stsnaf 4, geéhaﬁa@seere@ntﬁhnln@aa ntheurehait acting
i mredi af e-rel eas Il et ti
hypnotldy%g§%%8a§86§$ %ﬁéﬁa rignéleaté:é&‘l el'T"et Otﬁc agent
t he Ion@r%01$h§ase@SlmMﬁépﬁb?iE agent. 10. The

conposition as clainmed in any one of clains 3 to 6,
characterized in that it consists of a

el
cohmpri sTRY SOMPRELEACBT a8, LR TRRe] 1 P o3UE a&r% Ge Cglralms 3
the shotd - asfi nghhypaetirgzagentirandieft the short-acting

i mmedi at e-rel ease pellets of ,the l.ong-actin
bgent . HPAGEES BoBR Lot « FEACAE e dhe PSS APER ifner
cl ai 8 8ndt orb, tdlsar acher i Zedoi-acthay i hypontist saggny 1s

released immediately.

7. The composition as claimed in any one of claims 3
to 6, characterized in that it consists of a gel
capsule comprising one or more immediate-release
tablets containing the short-acting hypnotic agent
and one or more immediate-release tablets

containing the long-~acting hypnotic agent.

8. The composition as claimed in any one of claims 3
to 6, characterized in that it consists of a gel
capsule containing one or more sustained-release
tablets containing the short-acting hypnotic agent
and one or more immediate-release tablets

containing the long-acting hypnotic agent.

9. The composition as claimed in any one of claims 3
to 6, characterized in that it consists of a gel
capsule containing a mixture of immediate-release
pellets of the short-acting hypnotic agent and of

immediate-release pellets of the long-acting
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tabl et containing i medi ate-rel ease pellets of the
short-acting hypnotic agent and of the |ong-acting
hypnoti c agent. 15 12. The conposition as clained in
any one of clains 3 to 6, characterized in that it
consists of a tablet contaLn%gg_sustained-release
pellets of the short-acting hypnotic agent and

i mredi af 8516l easgqesf pellets of the |ong-acting
hypnot i c” agent . 1%. The conposition as clainmed in any

one of claine 3 to 6, characterized in that it
cong| stshef campsstaohety el easeedni gl bayCoaled abl&ims 3

conpri sjng 25 i.tmedi at e-rel ease pellets of the

ong- ackPng’ HIFASCaget hhd Pittedt 't GoPEl 8k8e OF @ 9ol
pel | et scapsulbe colpitisdcty g Mypnorec cgeswstdinedheslease
compositipncps gleaiviRd L0, ANV, 006 Of nELALTE 3 aclhd Guna of
6, characterirzed in that it consrsts a nultilayer
tabl et tonpdistagrelaysene relkete | mfedi &he-rel@ageacting

| ayers, n£368: 1 60RE8hRi ng a dose of |ong-acting
hypnoti ¢~ 35 agent and optionally a dose of
short-acting hypnotic agent, (b) one or nore

sust ai negler ebgpseikayer ss efchimed4in canyaionengfa aosiens 3

of short-acting.hypnatic agent d.optional|y. a

inactiv%olé@@rqﬁg%%g%ﬁgﬂ%r gjﬁ%y%ﬁ§%hoﬁFc égnéé%%%. 8¢ a
15. Thetabhpostbnoaingngl ammedian camplonscofal et 3 the
to 6, c lgégﬁﬁg hiohBaicl LoepRsisis Hf éh@rYBn%EFcting

coated tablet, aracterized 1n that 1t conprises
an i nnefYRRREHF ngSREl ease core containing the
short-acting hypnotic agent and in that the

| ppdi e T elease £9ah! e | AR PN 21 0%yt B8 ¥ c1aims 3
to 6, characterized in that it consists of a
tablet containing sustained-release pellets of the
short~acting hypnotic agent and immediate-release

pellets of the long-acting hypnotic agent.

13. The composition as claimed in any one of claims 3
to 6, characterized in that it consists of a
sustained-release enteric-coated tablet comprising
immediate-release pellets of the long-acting
hypnotic agent and immediate-release pellets of

the short-acting hypnotic agent.

14. The composition as claimed in any one of claims 3
to 6, characterized in that it consists of a

multilayer tablet comprising:

{a) one or more immediate-release layers, each
containing a dose of long-acting hypnotic
agent and optionally a dose of short-acting

hypnotic agent,

one or more sustained-release layers, each



acting hypnotic agent. 15 16. The use of at |east one

| ong- acting hypnotic agent chosen from zol pi dem
zopi cl one, eszopiclone, zaleplon, melatonin,

ramel teon, triazolam etizolam brotizolam and

i ndi plon, in the form of basg or of addition salt,
hydrate or solvate, and 20 al % derivatives and/ or

m xtures thereof,.in__conbi | on Wi oNgy - -
short-actingcoﬁg%ﬁ%%Pg é@eﬁ?ﬁ% oggn %?8%% =82%hg notie
epl i vanser i negent enarépaptichehdyepam gaboxadol and
pregabaline, in the formof base or of addition salt,
hydrate 25 or solvate, and al so derivatives and/ or :
m xt ur e6C) t ek edRACESI et REYSEe FatatiBH T et dFnpotic
for preventiggnand/ or treating sleep disorders,

especi ally dyssommi a, hypersomi a, parasomia, sleep
apnea, insomia, primary insomia, sleep 30

med it endine econposiitapni msonTiisiess ooh atey wieh of claims 3
ment al gl sgasey and NS0 & ndueediby Bolides Yk ary-
as caffeine, alcohol,  anphet'am nes, opioids or ,
anxi ol ytézsed tablet, characterized in that 1t comprises

an inner sustained-release core containing the
short-acting hypnotic agent and in that the
immediate-release coating layer contains the long-

acting hypnotic agermnt.

The use of at least one long-acting hypnotic agent
chosen from =zolpidem, zopiclone, eszopiclone,
zaleplon, melatonin, ramelteon, triazolam,
etizolam, brotizolam and indiplon, in the form of

base or of addition salt, hydrate or solvate, and

also derivatives and/or mixtures thereof, in
conbination with at least one short-acting
hypnotic agent chosen from eplivanserine,

temazepam, clonazepam, gaboxadol and pregabaline,
in the form of base or of addition salt, hydrate
or solvate, and also derivatives and/or mixtures
thereof, for the preparation of a medicament for
preventing and/or treating sleep disorders,
especially dyssomnia, hypersomnia, parasomnia,
sleep apnea, insomnia, primary insomnia, sleep
maintenance insomnia, insomnia associated with a
mental disease, and insomnia induced by a drug
such as caffeine, alcochol, amphetamines, opiocids

or anxiolytics.




