Novel composition based on gamma-hydroxybutvric acid The present invention relates to a novel
composition based on gamma-hydroxybutyric acid or one of its pharmaceutically acceptable salts, as well
as the method of preparation of the aforementioned composition. Gamma-hydroxybutyric acid (or GHB) is
regarded as an endogenous neuromodulator or néurbtransmitter present in the human brain. Itis a
metabolite of Gamma-aminobutyric acid (GABA). Thus the medicament XyremO comprising as active
constituent a sodium salt of GHB, namely sodium hydroxybutyrate (or sodium oxybate, Na-GHB), is used
for the treatn}@&;eq)[‘,m@ggﬁyo%d%té%ﬁ%gh'ﬁggﬁia@'gigng:ﬁ%tgaﬁaxy. GHB is also used as an anaesthetic.
It also has analconol-mimetic effect on the central nervous system. Thus clinical studies have already
shown the effectiveness of GHB in the treatment of alcohol dependency. However, the major drawback of
GHB in termsrAg ffestiveneenisrinkpetioisnlvenaselinstiasemtle  RRnBLRaR,B @A S bfe, a high
plasma concentration peak, with fast elimination and variab%%pw) bioavailability as a function of feeding.
For example %85 ®n R RRENEsaHISRIY ASSEIER PR S 2 AE LRSS 1HArIAY ggﬁﬂ?éaé'ggtr‘&femgric
system with aimaxieutioreestoni@pionimately 30-45 minutes after its administration and that it has a half
life of approximately 20-25 minutes. Moreover, it is eliminated very quickly (in approximately 4 to 5 hours).
This pharmacokinetic profile therefore involves the administration of a substantial daily dose of 4 t0 9 g, in
doses repeatédreuenhgdioxybolyrs; andl ifqpa@dBlarsinegerdwddés efidoganghs foenamcoldpititopatients,
which results o JFBHER RPEINEHRSH e R Wit VA RSB A L B FRASEANBHRR AS MG as a risk
of intolerance due to these same variations. The existing galenic forms do not allow this )f)ro ile to be
improved. FotG@&Mple, oral solutions are restrictive in terms of observance and can give rise to problems
of stability and preservation. Moreover, since GHB is unstable in an acidic environment it is not possible
to exclude the possibility of degradation of the GHB in the gastric environment and therefore a reduction

of the bioavail&bfityer HeeokREtEN the 5B AP APERIIEN 38 BOHHET R hEvEPHMEnRAbAh F4Rd on
gammahydroxyiiélyrisoakich Hyarsxphiigreedtsdinspaitieubx sagdilemByhishiseakes theassHdiecie @fcumvent
the aforemention%d drawbacks. Thus an (hb'ect of the present invention is to provide a novel galenic form
based on gafiih4 ?B?Hﬁ?tﬂﬁi@ﬁ'@%ﬁ&t&% BPACalaRS¥kich makes it possible to reduce the daily dose
and the number of times it is taken per day, increasing the apparent half life and the bioavailability of the
active constitg?_gg..ThPS% an ocp'éect of the g{ees“ecnt invention is to provide a novel galenic form based on

gammahydroxy u{flriac Scid of one bf 18 salts Which makes it possible to reduce or eliminate the

secondary effects by reducing the plasma concentrations used. Thus an object of the present invention is

to provide a 'PPX@ogﬁE‘s!“%f%ﬁ%Pﬁﬁ%i@%ﬁ%dfﬁéymgﬁ%e@ds%t%? Oﬁ'lﬁ?ssgﬁ’rﬁé’é{h duakes it

possible to improve the patient's comfort and the monitoring o treatment by reducing the number of
daily doses, ingyarataptyasamnderifrrtiveness AldhtiBrHUBRMenjetediahel grrassieRtention is to
provide a novel galenic form based on gammahydroxybutyric acid or one of its salts which makes it

possible to improve the safety of the product by a stable galenic form and which avoids or reduces the
diversions of'dewever, the major drawback of GHB in terms of efifeeness is linked to its

pharmacokinetic profile. For GHB has a short tiédf, a high plasma concentration peak,
with fast elimination and variable (low) bioavailily as a function of feeding. For example,
it is known that sodium hydroxybutyrate is absorked quickly by the gastroenteric system
with a maximum peak of approximately 30-45 minwdéier its administration and that it has
a half life of approximately 20-25 minutes. Moreoyit is eliminated very quickly (in

approximately 4 to 5 hours).

This pharmacokinetic profile therefore involves #uministration of a substantial daily dose
of 4 to 9 g, in doses repeated every 3 to 4 hamndg,in particular in the middle of the night
for narcoleptic patients, which results in a linditeffectiveness due to the wide variations in

plasma concentration as well as a risk of intoleeasiue to these same variations.



pharmaceutically acceptable salts, characterised in that it comprises a solid core on which is supported
the gamma-hydroxybutyric acid or one of its salts. The active constituent used is preferably in the form of
salt, and more particularly in the form of sodium salt (sodium salt of 4-hydroxybutyric acid or sodium
oxybate). The expression "granulate” designates a pfeparation consisting of dry solid grains, each
forming an aggregate of powder particles having sufficient solidity to allow various manipulations.
Granulates are generally present in the form of small grains of irregular angular shape. The granulates
according to the present invention have the characteristic that they have a shape which is quite regular,
homogeneous and quasi-spherical. From the physical point of view the granulates are aggregates of
various crystafS&XisHRBHSRLL PaRvdR PRERIeIN BHIHRAGIBRRENEording to the present invention are
intended for oral administration, and more particularly intended to be swallowed just as they are. The
granulates according to the present invention have a characterjstic structure of éhe core/shell type,
wherein the 4o 7R GHrEIAhPAMRLSTBRE R LEIVE BBt SSUARSo AL AR ing to
particular empadilerast, dhatabiliyofidind grasertedésmaypwvicoeryerceoMbBséspanstdéofn an acidic
gamma-hydr mﬁ ic acid. or ' S t : i-layer st re. For the
active constit%en (@@%’ﬁﬁéﬁu%@g %%.tﬁ!:éggde g&@ﬁ%%ﬁ%@%&%@@%@%@éﬁ@ r({#wj h(lé %%rg ﬁ?ﬁ#erefore
forms a layergastéaenyvieposind drddbetivie adesolisupftogvailiakiltvre of the granulates may also be
regarded as being a support on which the particles of the active constituent become fixed. The core

consists of solid particles and the active constituent supported by the said core is also in solid form.
Therefore thel PfeSBIRGhEARBPISTRELSIEINTRE (o VeI FHNEIRBEL 908l GfalThESEE R IAMaT hus the

original featupg@biyB dejive RIGEEHashBesE RONRIRES @ paMaRdedniendrs faTapedl adpysigiiation,
enabling the administration of (r:;amma-hydr gqt/)utyric acid or one of its salts in sufficiently substantial

doses to req S BRAKFBHE S A6 RAN ST AIBHO P day, the granulate according to the invention being

highly concentrated in active constituent. The granulates according to the present invention have the

advantage of nablin%g redu H}on for th .Ratient of t epr]:umbero da]i(l%d es. bAccod'din to agreferred
. us.ah obiect 0 ebﬁ)r?sen invertion is {0 mieva nove galenic Torm basp or}%amm -
embodiment, the core of the granulates according to the'invention consists of particles of & compound

chosen from h}'dm?gﬁtumécga@ubamvmsﬂhQ%ﬁ@tﬂy&tﬂ@um@mibﬁdp sedbitel fraadeit dosgl&od lactose,
dicalcium phesphaie,CRHRARAe S RIEkaT saldul iﬁ%FBQE%@pB?P@ﬁ?HHH FRBAGHES TRAYARSH

i
carbonate or sodium carbonate, gluconates, silicates, in particular magnesium amino silicate (E}éusilinO),
sugar crystal8f f2artives@nsilitiedlerivatives and starch derivatives. According to a particularly preferred
embodiment the core of the granulates according to the invention consists of mannitol. Preferably, the

core of the granulates does not consist of neutral cqre. ) )
Thus an object of the present invention is to gtewva novel galenic form based on gamma-

hydroxybutyric acid or one of its salts which makegossible to reduce or eliminate the

secondary effects by reducing the plasma concéemsused.

Thus an object of the present invention is to pieva novel galenic form based on gamma-
hydroxybutyric acid or one of its salts which makegossible to improve the patient's
comfort and the monitoring of the treatment by g the number of daily doses, in

particular avoiding taking them at night.
Thus an object of the present invention is to gtewva novel galenic form based on gamma-
hydroxybutyric acid or one of its salts which malktepossible to improve the safety of the

product by a stable galenic form and which avoideeduces the diversions of use.

The present invention relates to a granulate of ngashydroxybutyric acid or one of its



Therefore the present invention preferably relates to granulates comprising gammahydroxybutyric acid (or
one of its salts) deposited on a core consisting of particles of mannitol. According to a particularly
advantageous embodiment, the core of the granulates according to the present invention does not include
a cellulose compound. According to a preferred er'nb%dl'ment, the aforementioned granulates also include
a binder. The role of the binder is to bind the particles to one another, that is to say to perfect the
cohesion of the granulate. Thus the binders make it possible to ensure good cohesion of the active

consituent e ERis ) S0BRHRIEScTAS 18 hUTRGiRlle 3 RSLY S BRI Al epesitee

around the core of the granulates. As binders, mention may be made of the majority of hydrophilic
excipients WkﬁHH@V@Q/%@S&%@BMMH@@QHW&'I%BMCPQQWEEacamh, methylcellulose and
carboxymethylcellulose, gelatin, starches, maltodextrins, PEG 4000 and 6000 in alcohol solution,
polyvidone in_aqueous or alcohol solution, and also saccharose, glucose or sorbitol sojutions. The binders
o1 the granuidIds SELEH ARGPIG-ETY FRSHRPTEIR BTN R BhoRLr RO R SR RO OB ting o
starch, sacchefreseiugusala(abdivipodyitingwyryotcianetiFAvdobrspdliymdmyeptbydroxypropylmethylcellulose
(HPMC), shellac, hydroxypropylcellulose (HPC), cellulose, polyols or alginates, polyglycolysed glycerides
(Gelucire()) or macrogolglycerides, in particular stearoyl macrogolglycerides, also acrylic derivatives, as
well as mixtuliée tiexpressipnorgranttatpolgdetiomniaton vraparmsiiting mirttyisobd roenitobarbitol,
maltitol or xy fipin G AR dRGRE" 1 8, IRP LIRS tRaRIARISH: SSSlih S0raA s Begording to
the present invention are not cellulose compounds. They are therefore preferably chosen from amongst
the group comHRYAARSkyvinylpyrrolidone, shellac, polyols or alginates, polyglycolysed glycerides
(Gelucire0) or macrogolglycerides, in particular stearoyl macrogolglycerides, as well as mixtures thereof
Use may also be made of a binder chosen from amongst the groups referred to ahove for particular
properties, foP ERMATS R BE IGbRIFRS ol ShF dER MBS PRSI RS SROREITE £100 or
shellac as binglenuldses ciquolyiityr aysed ghsEaridasdttiel cikeet rascrigstibaetree ddoe thaihape

hydrophobic ckr\]?lcrﬁulzter. I,tbéc%)rdlun F[]% a rgf%rrﬁgl gnrgb%(gr?_(%%tr}e granulates according to the invention
are coated. The coated gran%llla?és QonSist 6P grains 53R ERVIT one or more layers of mixtures of various

excipients. Thus the preferred coated granulates according to the present invention comprise the active

constituent depgsitaeh onaEOLE GORBISHNGER] %tigﬁﬁaé@éfﬁt%?ég%’%e‘%e&%ﬂ&%dgiﬁi&’f&ﬂléééfe&

consisting of the coating agent. According to a preferred embodiment the granulates according to the
invention hav@MPrRNRHfapeVEsURANEISRd consist of a core, preferably based on mannitol, on which are
deposited the active constituent (GHB) and the binder which are themselves coated with one or more

layers of coating agentfs?. _ _ o o _
The granulates according to the present inventrenirdended for oral administration, and

more particularly intended to be swallowed justiresy are.

The granulates according to the present inventiame ha characteristic structure of the
core/shell type, wherein the core is of a differeature from the active constituents which

form the shell.

According to a particular embodiment, the core leg granulates may however comprise

particles of gamma-hydroxybutyric acid or one efgalts.

Thus these granulates have a multi-layer structuf@r the active constituent (gamma-
hydroxybutyric acid or one of its salts) is depedion the core and therefore forms a layer (or

shell) deposited around this core (or support).



The granulates according to the invention are preferably coated with a coating agent chosen from
amongst the group consisting of shellac, polyvinylpyrrolidone, polyethylene glycol (PEG), cellulose
derivatives such as HPMC or HPC, saccharose, alginate, glycerides of fatty acids and methacrylic
polymers. According to a particularly preferred embodiment, the granulates according to the invention are
coated with shellac. anti-blocking agents. The granulates according to the invention may also include an
enteric coating for gastric protection. Such granulates are therefore gastro-resistant. Such a coating is

obtained using,eQHRGLAGRNE £ANSEUNEL) RREIEH!R Ririkahds R QsBe R ARy Ieslidesq,phthalate

- hypromellose phthalate) or methacrylic polymers, in particular EudragitO L, or shellac. The presence of
this enteric cHRiAGIRGINAIILREE RREHISAVEhbility of the active constituent (GHB or Na-GHB), in
particular avoiding degradation thereof in an acidic environment. The granulates according to the

[ ti Iso include ; tained-rel ting. Such lat bl dified or delayed
elease of e B SHETEHRL FABLAGA G 00 413 HENES) s PBOAA L L APGEE Lo coating

agents consislgwimspédicutar of copolymers of methacrylates and acrylates, EudragitO S100, shellac,
cellulose derivatives, in particular ethylcellulose, and acrylic derivatives. The presence of this
modified-release coating influences in particular the apparent half life of the active constituent (in
particular GHBherefeCHEB nrEseny iaMenties iscbaseih@tottiridpesahiohacmiei aral migs-priticle a
lubricant andfgf4 flavouring and/or a sweetener and/or a colouring. Amongst the lubricants used within
the context of the present invention mention may be made in particular of talc, magnesium stearate, silica
derivatives (in particular Aerosil0) or waxes. Amongst the flavourings used within the context of the

present inventiqgy fﬁ@'@ﬂ%ﬂﬁ]&&aﬁﬁr@‘éﬂm@f@ﬂﬁﬁ firuesrieaseayeRtinalydestdnieataddbivesy The
sweeteners used within the context of the present invention are in particular those listed in the directive

941351EC o@@ﬁﬁﬁ%@’t‘@@zl%@r%‘@ﬂwmﬁ SRSHEHO I (RS RSP HID ASIE R eﬂ‘adaﬁaa B@”Fhe
directive 20061l 2offsienflp dubsRPB6). ddues mentqoinaynie sadednemiitsiaitiohaspartaas BER51,
sorbitol E420 mar]n'tol E421, acesulfame-K E950 or saccharine E954. The colourings used within the
context of thSTUENT RSB 194N BFRAA PE0d S R RSO SRRt 26 July 1005

concerning colourings which can be used in foodstuffs (modified by the directive 2006133/EC of 20 March

2006). Thus W@B?&hm%?%&?&%@tBa}HECH@EQM%&H&MW&%&QQ&%@&?&Mng a reduction,

for the patient, of the number of daily doses.

According to a preferred embodiment, the core efdhanulates according to the invention
consists of particles of a compound chosen fromraysiothe group consisting of polyols
such as mannitol, sorbitol, maltitol or xylitol,clase, dicalcium phosphate, carbonates such
as calcium carbonate, potassium carbonate, magnesarbonate or sodium carbonate,
gluconates, silicates, in particular magnesium ansilicate (Neusilin®), sugar crystals,

saccharose, silica derivatives and starch deriestiv

According to a particularly preferred embodimerd tiore of the granulates according to the
invention consists of mannitol. Preferably, theecof the granulates does not consist of

neutral core.

Therefore the present invention preferably relates granulates comprising gamma-
hydroxybutyric acid (or one of its salts) deposited a core consisting of particles of

mannitol.



In order to avoid unintentional intake of GHB within the context of diverted uses, it is particularly
worthwhile to incorporate into the granulates according to the invention a colouring which is released if
the said granulate is dissolved or crushed. Insoluble excipients may also be used in the formulation of the
granulate in order to avoid the total solubilisation of tﬁe'granulate for diverted and malicious use. The
granulates according to the invention may also contain one or more plasticisers such as those
conventionally used by the person skilled in the art. A granulate according to the present invention
preferably comprises at least 35% by weight of gamma-hydroxybutyric acid or one of its salts, and
preferably at least 45% by weight of gamma-hydroxybutyric acid or one of its salts. Moreover, the core of

a granulate aCEEPERTIPLED APTVEHAEY IISAHIERPHSPERIHEIBHT 260 8 GIBNHIRIES Heterdipy fom 30%

to 55%, evenhopiedaih Inertib Ry yaiant Ietaitve dedhadgtiova@ht of the said granulate. The granulates
according to the invention preferably comprise from 0 to 10%, and preferably from 4 to 8%, by weight of

binder. The granulates according to the invention preferably comprise from 10% to 45%, and preferably
from 20% to 3Qeordiyigveighirefareadiegnbodinieht)ehgrafiutainme epardirgeo de invrikon frekerably
comprise less than 3% by weight of flavouring. The granulates according to the invention preferably
comprise less than 2% by weight of colouring. The granulates according to the invention preferably
comprise lesd iearole 3%othg Wwisidgt isf sweistbitiee. Tdrtaigsoitdateothecotbaigedaheninte mivtegiréfierably

comprise IeS%éH@Qi(ﬁp/‘?PWQ’ AP Rl 0RERRLENG aRU %’ﬁﬁf&! %“&%Fg?gﬁ‘ﬂ?r%gﬂé‘sﬁﬁﬁyoﬂﬁ% include

a plasticiser, in particular triethylcitrate, in a proportion of less than 3% by weig e present Invention
also relates 8% theeRriteeRicand dersRiththeaphidiig Yranulates as defined above. - 10 - The present
invention also relates to the granulates according to the invention as defined above for use in weaning

from alcohol. , _ . . ,
Thus the binders, like the active constituent,dmgosited around the core of the granulates.

As binders, mention may be made of the majorityhpdirophilic excipients which give
viscous solutions: gum arabic and gum tragacanthethyicellulose and
carboxymethylcellulose, gelatin, starches, malttiiez, PEG 4000 and 6000 in alcohol
solution, polyvidone in agueous or alcohol solutiand also saccharose, glucose or sorbitol

solutions.

The binders of the granulates according to theritive are preferably chosen from amongst
the group consisting of starch, saccharose, gumicrgolyvinylpyrrolidone (PVP or
polyvidone), hydroxypropylmethylcellulose (HPMChedlac, hydroxypropylcellulose (HPC),
cellulose, polyols or alginates, polyglycolysedoglsides (Gelucire®) or macrogolglycerides,

in particular stearoyl macrogolglycerides, also/bcderivatives, as well as mixtures thereof.

Amongst the polyols mention may be made in pamicaf mannitol, sorbitol, maltitol or

xylitol.

According to a particular embodiment, the bindeseduin the granulates according to the
present invention are not cellulose compounds. yHre therefore preferably chosen from
amongst the group consisting of polyvinylpyrroliéggnshellac, polyols or alginates,

polyglycolysed glycerides (Gelucire®) or macroggtgirides, in particular stearoyl



The granulates according to the invention may be packaged in individual containers, for example in
sachets, sticks, paper bags or bottles, and preferably in plastic ampoules. The granulates according to the
present invention have the advantage of reducing the number of daily doses. Thus since the granulates
according to the invention contain high doses the C]ugnﬁty of y-hydroxybutyric acid (or one of its salts) per
unit dose (that is to say per individual container containing the granulates, in particular a plastic ampoule)
is preferably greater than or equal to 500 mg, advantageously greater than or equal to 1 g, and preferably
greater than H{a%%’g"élﬁ?y%e?i@es-f he granyiates:areordErgdo the present invention may be ingested directly
or may be dispersed in a solution, or mixed in a dietary support such as a yoghurt or a compote. The
present invention also relates to a method of preparation of a granulate as defined above, characterised

in that it comprésemaystgsoobarniaationyinevdeaitge oftbm dahuhehyeipsyRusYriciaeihpo @ goef its salts
on a solid particulat'%;stﬁg%%rt._ The method of the invention therefore consists of mixinbg the acftive
d

constituent gBﬁ{H?é{ ic?%rcﬁf(w RetdPit¥ glt‘é? fBHﬁdSP% rGA9R Bﬁ%sc'gﬁ 5f solid
particles as sBppRAGITE theolid psiiclkes httee. sugpart peigifed glgosadss \(GathcireRpantgles of the
active constitglgntbaere rd?(%)r(r)é;(ijt?d. 'tlhrglar?ggptu e tc)llf tCe gar}zél{éulates according to the invention is therefore
linked to the mﬁemgn ation of this par CUTAY Thethod Which makes it possible to obtain granulates with a
core/skin structure. - 11 - obtained concerning the granulate itself are satisfactory with regard to the

appearance, fiaBilif sl Aisspluione HENRYER R rantlaies aRig et oL Betbaddave a very

high specific surface area necessitating substantial quantities of coating polymers according to the
techniques which are conventionally used. Thus the granulates of the present invention are characterised

in that they hae adawspegiflitatyfasesrias Jareritciandnsiarieadiiay arariRtalvebr saath and
have a quite regular shape. The aforementioned step of powdering of the method for preparation of the

granulates a Bm@t?o the invention may also include a step of spraying of an alcoholic or hydroalcoholic
or aqueous solution of a binder. This step of spraying and the step of powdering are preferably carried out

simultaneously or alternately. The aforementianed step of . powdering.is preferabl carriet?] out .
Smutancoucis fle pieed R EIaRe SHER ARSI R BRI At h o dbive
steps makes ¢opetisipie teposited goat cukexionisfibeobgdrofanatinioht as Wl esrandddtigzalulates.

Thus an adv%ggg&&gé%l%mﬁgt@gmgf g-method according to the invention consists of applying the
active constituent in the form of powder on the aforementioned particulate support (or core of the

granulates) by alternating the sequences of spraying of the binder in the form of a solution. The method

according to mm&%“@”d‘@?é’fé\'&ﬁ%{%@m@émr_tﬂéegﬁmI@mﬁ@riﬁ%eﬂﬁ\@hﬂw ffierRs Al goating of

the granulate, in particular by depositing the coatln? agaentl(js) in the form of films on the granulate by

lamination. layer structure and consist of a core, preferableld on mannitol, on which are deposited the
active constituent (GHB) and the binder which &eniselves coated with one or more layers

of coating agent(s).

The granulates according to the invention are pabfg coated with a coating agent chosen
from amongst the group consisting of shellac, polgwpyrrolidone, polyethylene glycol
(PEG), cellulose derivatives such as HPMC or HRCclsarose, alginate, glycerides of fatty

acids and methacrylic polymers.

According to a particularly preferred embodimehg granulates according to the invention

are coated with shellac.

The granulates according to the invention may #&leocoated with a coating film which

includes one or more excipients such as lubricasdkurings, sweeteners, plasticisers or



- 12 - Thus the small specific surface area of the granulates according to the invention makes it possible,
in the case of coating, to reduce the quantity of coating agent used and therefore to dilute the active
constituent less in the said coated granulates. A preferred embodiment of the method according to the
invention consists of a method including, after the'stgp of coating, a step of mixing with a lubricant and/or
a flavouring and/or a sweetener and/or a colouring, which may themselves be prepared in the form of
granulates in order to be finally mixed with the active granulates. However, the lubricants, flavourings,
sweeteners aqgd; GRLuli ¥ also be added before the aforementioned step of powdering. If
necessary, the aforementioned method may also include, before the step of powdering, a step of crushing
of the active constituent (GHB) in the presence of a diluent. When the method includes a step of crushing,
this may be folewsad yacsier edaddjtiontat lwicridis, fayonsngs SyasienrTanthgoleugagSicT hus
according to a preferred empodiment the methofg of preparation of the granulates according to the
invention corﬁﬁg}gggotﬂ'e 3 Fﬂj‘%tﬁé: are thg B”afgéé)sﬁéaﬂbn of y-hydroxybutyric acid (or one of its

pharmaceutically acceptable salts), mixed with at least one diluent, by powdering on a solid particulate

support, compjned wit p.of i fana lic li i ' in order to
cbiain 2 granting, he S SEEHER. P "l S RRE % AL IRY SRR, oo
on which parficyesoxss/epattiethgioatititosspatealiRipositgerorosthnbtorlaier o spthat vtiathalyofatse

granulate obl‘iﬂ(ijragﬂimjm(ﬁ%?q&@g%?gﬁmggposition of the coating films by lamination, in order to

obtain a coated granulate; and” - 13 - and/or a colouring, which may or may not be in the form of
granulate. EXAMPI FS Example - Detailed descri ition of a'referred embodiment of Br Baration of

anulates ThetRgradissiscar weighedieradingneayheildiRant e-napsusihis detrdusestitnkna cubic
mixer. The quantity of diluent is weighed in its turn (mannitol 160) and introduced into the mixer. The

mixer is then &t BNRL6E) TR ARG Breihded adaimersofdn ARrardis AHIRES S te mixture is

then introduced into a Forplex PLO mill and all of the mixture is crushed in such a way as to reduce the

particle size qf tger\évrmlaet activ(e) ?nnsEig ﬁnt. r;rvgri]lngr]1tl)h Trg%@]gkgssit spigf%i jreefoggccz%%?% the difference in
size of the parﬁclgs otfanmitol (rsup%org approxmate?)y uf}anc‘J BrIhe Crasihed msture (less than 100
p and preferably 25 u). The following step of the method is a step of powdering in which the equipment

used is a Co@ﬁgﬁi(ﬁ?%ﬁﬁmgeenable a modified or delayed relefshe active constituents (modified-

release granulates).

Such a coating is obtained using coating agentsistimg in particular of copolymers of
methacrylates and acrylates, Eudragit® S100, shetiallulose derivatives, in particular

ethylcellulose, and acrylic derivatives.

The presence of this modified-release coating @mfaes in particular the apparent half life of

the active constituent (in particular GHB or Na-GHB

The granulates according to the present inventi@y miso include a lubricant and/or a

flavouring and/or a sweetener and/or a colouring.

Amongst the lubricants used within the context ledé present invention mention may be
made in particular of talc, magnesium stearateasierivatives (in particular Aerosil®) or

waxes.



Thus the mannitol which serves as support is introduced into a vessel, this latter is then set in rotation
(approximately 20 rotations per minute) and the mixture A is deposited by sequential powdering on the
mannitol support, alternating with phases of sprayingBé)f the binder solution (PVP/HPMC/OH/H20). This
step is carried out sequentially in order to enable the“evaporation and the drying of the granulates. - 14 -
At the end of the drying step the product is sieved in such a way as to select the particles obtained. The
mixture is then returned to the vessel. The following step is the step of coating. The solutions (or

suspensions),GRARKHRIRGRAHIE FRBBLHRFMPIRE RO HESERISHESEH MIRNIRIESPIIRiIYARG) Sypjected to

agitation. The mass of granulates oObtained is then placed in the vessel of a fluidised-air bed and the

coating solutiRESRE thi A1 SHvessivealy ascot P98Iy 8%anner onto the granulates. Steps of

drying/coating may also be carried out. An apparatus of the fluidised-air bed type (or similar technology) is

preferably used for the step of coating.due to itﬁ%teélf %ﬁectivenes_s in terms of evaporation, which makes
. DIf

it possible to CORSHERIBIPTRATEE LMY FePRESRRLIBP GRS AES S8 plstRfbed which
each play a particelatiraltye 20M8%/EONnsblgatinmep raditmmoffasysepleabimtaydsdcdounse, in
onersater MGAEAL A ST SR eoE e R St T

, : gs and colourings which may or may naot be inthe form of granulates may
be added to tinadganylattslinraomasparkmnee dsdste parbiisistdafintidalibuiiy deesyitammate£RE0 oidividual
packages sugla%?]glﬁlgigg'gmpoules or sachets. The following tables describe examples of granulates
obtained within the context of the present invention. Exam les 2 to 6- Pre aration of anulates acco din to
the invention - 15 - FORMULA N 1 Designation Function

The colourings used within the context of the pnésevention are in particular those listed
in the directive 95/45/EC of 26 July 1995 concegnitolourings which can be used in
foodstuffs (modified by the directive 2006/33/EC28f March 2006). Thus mention may be

made in particular of the colourings E100 to E180.

In order to avoid unintentional intake of GHB withthe context of diverted uses, it is
particularly worthwhile to incorporate into the grdates according to the invention a

colouring which is released if the said granulatdissolved or crushed.

Insoluble excipients may also be used in the foathah of the granulate in order to avoid the

total solubilisation of the granulate for divertaad malicious use.

The granulates according to the invention may atsttain one or more plasticisers such as

those conventionally used by the person skillethénart.

A granulate according to the present inventiongreddly comprises at least 35% by weight of
gamma-hydroxybutyric acid or one of its salts, gmdferably at least 45% by weight of

gamma-hydroxybutyric acid or one of its salts.

According to another preferred embodiment, the @etas according to the present invention

comprise from 35% to 65% by weight of gamma-hydkaryric acid or one of its salts.



Formulae Percentage (%) GHB Active constituent 48.6 EudragitO L100 Binder 3.12 saccharose Core
(support) 20.77 Aspartame Sweetener 0.15 Shellac

-9 -

Moreover, the core of a granulate according toitkention preferably represents from 20%
to 80%, more preferably from 30% to 55%, even fi@BRo to 55% by weight relative to the

total weight of the said granulate.

The granulates according to the invention prefgrabmprise from 0 to 10%, and preferably

from 4 to 8%, by weight of binder.

The granulates according to the invention prefgratdmprise from 10% to 45%, and

preferably from 20% to 30%, by weight of coatingag

The granulates according to the invention prefgraiomprise less than 3% by weight of

flavouring.

The granulates according to the invention prefgraioimprise less than 2% by weight of

colouring.

The granulates according to the invention prefgrabimprise less than 1.5% by weight of

sweetener.

The granulates according to the invention prefgraioimprise less than 4% by weight of

lubricant.

The granulates according to the invention may afsdude a plasticiser, in particular

triethylcitrate, in a proportion of less than 3%\gight.

The present invention also relates to a pharmam@utomposition, comprising granulates as

defined above.

The present invention also relates to the gramnsilatzording to the invention as defined

above for use in the treatment of catalepsy icalaptic patients.



Coating 19.23 NeusilinO (Seppic) Diluent 4.22 Talc Lubricant 3.85 Colouring Colouring 0.06 TOTAL
100.00 FORMULA N 2 Designation Function

- 10 -

The present invention also relates to the gramsilatzording to the invention as defined

above for use in weaning from alcohol.

The granulates according to the invention may bekgged in individual containers, for

example in sachets, sticks, paper bags or bo#ttespreferably in plastic ampoules.

The granulates according to the present inventse lthe advantage of reducing the number
of daily doses. Thus since the granulates accgrttirthe invention contain high doses the
quantity of y-hydroxybutyric acid (or one of its salts) per udibse (that is to say per

individual container containing the granulatesparticular a plastic ampoule) is preferably
greater than or equal to 500 mg, advantageousbtayréhan or equal to 1 g, and preferably

greater than or equal to 1.5 g.

The granulates according to the present inventi@y fime ingested directly or may be

dispersed in a solution, or mixed in a dietary suppuch as a yoghurt or a compote.

The present invention also relates to a methodegaration of a granulate as defined above,
characterised in that it comprises a step of aaptin by powdering of the gamma-

hydroxybutyric acid or one of its salts on a sg@aiticulate support.

The method of the invention therefore consists @fimg the active constituent gamma-
hydroxybutyric acid (or one of its salts) in therrfo of powder in the presence of solid
particles as support. Thus the solid particleshef support used form a core on which the

particles of the active constituent are deposited.

The structure of the granulates according to theerition is therefore linked to the
implementation of this particular method which makepossible to obtain granulates with a

core/skin structure.

By carrying out comparative tests of preparationgofnulates by a method of direct

granulation with different excipients usually usedyranulation, it was found that the results



Formulae Percentage (%) GHB Active constituent 34.57 PVP Binder 5.00 Gelucire (Gattefosse) Diluent
10.00 NeusilinO (Seppic) Support 21.79 Hypromellose

- 11 -

obtained concerning the granulate itself are satiefy with regard to the appearance,
friability and dissolution. However, the granukatebtained by such a method have a very
high specific surface area necessitating substantantities of coating polymers according to

the techniques which are conventionally used.

Thus the granulates of the present invention aagacierised in that they have a low specific
surface area. Moreover, in appearance they aa¢ivelly smooth and have a quite regular

shape.

The aforementioned step of powdering of the metfmdpreparation of the granulates
according to the invention may also include a stdpspraying of an alcoholic or

hydroalcoholic or aqueous solution of a binder.

This step of spraying and the step of powderingpaegerably carried out simultaneously or

alternately.

The aforementioned step of powdering is preferablyied out simultaneously with a step of

spraying of a binder in the form of a solution.

The combination of these steps makes it possiblensure good cohesion of the active

constituent on the core of the granulates.

Thus an advantageous implementation of the methodrding to the invention consists of
applying the active constituent in the form of pewddn the aforementioned particulate
support (or core of the granulates) by alternathreg sequences of spraying of the binder in

the form of a solution.

The method according to the invention may alsouikie] after the step of powdering, one or
more steps of coating of the granulate, in pariicbly depositing the coating agent(s) in the

form of films on the granulate by lamination.



Pre-coating 2.00 EudragitO L30OD Coating 21.89 Triethylcitrate Plasticiser 2.19 Talc Lubricant 2.50
Colouring Colouring 0.06 TOTAL 100.00

- 12 -

Thus the small specific surface area of the graeslaccording to the invention makes it
possible, in the case of coating, to reduce thetifyeof coating agent used and therefore to

dilute the active constituent less in the said @daranulates.

A preferred embodiment of the method accordinghte invention consists of a method
including, after the step of coating, a step of imaxwith a lubricant and/or a flavouring
and/or a sweetener and/or a colouring, which mayntelves be prepared in the form of

granulates in order to be finally mixed with théiae granulates.

However, the lubricants, flavourings, sweetenets@iourings may also be added before the

aforementioned step of powdering.

If necessary, the aforementioned method may alslode, before the step of powdering, a

step of crushing of the active constituent (GHBbhe presence of a diluent.

When the method includes a step of crushing, tldg be followed by a step of addition of

lubricants, flavourings, sweeteners and colourings.

Thus according to a preferred embodiment the metbfogreparation of the granulates

according to the invention comprises the followstgps:

- a step of application of-hydroxybutyric acid (or one of its pharmaceutigall
acceptable salts), mixed with at least one dilugppowdering on a solid particulate support,
combined with a step of spraying of an alcoholichgdroalcoholic solution of a binder, in
order to obtain a granulate, the said granulatesising of a core corresponding to the

aforementioned support on which particles of thezaconstituent are deposited;

- one or more steps of coating of the granulateaiobt in the preceding step by

deposition of the coating films by lamination, irder to obtain a coated granulate; and

- an optional step of mixing with a lubricant and#o flavouring and/or a sweetener



- 16 - FORMULA N 3 FORMULA N 4 Formulae Designation Function  Percentage (%) GHB Active
constituent 48.6

- 13 -

and/or a colouring, which may or may not be infdren of granulate.

EXAMPLES

Example 1- Detailed description of a preferred embodimdmgreparation of granulates

The ingredients are weighed one by one, then ttigeamonstituent is introduced into a cubic
mixer. The quantity of diluent is weighed in itgrt (mannitol 160) and introduced into the
mixer. The mixer is then set in operation. The&tore obtained (A) is satisfactory after 10

minutes.

The mixture is then introduced into a Forplex FL@® and all of the mixture is crushed in
such a way as to reduce the particle size of thelevfactive constituent + diluent). This
makes it possible to increase the difference ie siz the particles of mannitol (support)

(approximately 300 p) and of the crushed mixtuesgIthan 100 yu and preferably 25 ).

The following step of the method is a step of posvdgin which the equipment used is a

conventional turbine.

Thus the mannitol which serves as support is intted into a vessel, this latter is then set in
rotation (approximately 20 rotations per minutedl #ime mixture A is deposited by sequential
powdering on the mannitol support, alternating vplttases of spraying of the binder solution
(PVP/HPMC/OH/HO).

This step is carried out sequentially in order nalde the evaporation and the drying of the

granulates.

At the end of the step of powdering, a drying phiasearried out in order to cause hot air at

approximately 40°C to circulate over the mass ahgtates for approximately 14 hours.



EUD L100 saccharose Neusilin(r) (Seppic) Eudragit(r) L100 Triethylcitrate Talc Colouring Binder Support
(core) diluent Coating Plasticiser Lubricant Colouring 2.9 20.83
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At the end of the drying step the product is sieireduch a way as to select the particles

obtained. The mixture is then returned to the eless

The following step is the step of coating. Theutiohs (or suspensions) containing the
coating agents are placed successively in a loaspre vessel subjected to agitation. The
mass of granulates obtained is then placed in ¢lssel of a fluidised-air bed and the coating
solutions are then sprayed successively in a cooti®t manner onto the granulates. Steps of

drying/coating may also be carried out.

An apparatus of the fluidised-air bed type (or samtechnology) is preferably used for the
step of coating due to its great effectivenes&ims of evaporation, which makes it possible

to considerably reduce the coating time.
Different types of coating may also be producedcileach play a particular role, namely:
consolidation, production of a hydrophobic layexotring, bitterisation, modification of the

release of the active constituent...

Afterwards, the additives such as sweeteners,dabts, flavourings and colourings which

may or may not be in the form of granulates magdieed to the granulates in a mixer.

The last step consists of distributing the gramslanto individual packages such as plastic

ampoules or sachets.

The following tables describe examples of granslaibtained within the context of the

present invention.

Examples 2 to 6 Preparation of granulates according to the itisan




4.37 18.351.92.30.75 TOTAL 100.00 - 17 - Designation Function
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FORMULA N° 1
Designation Function Formulae
Percentage (%)
GHB Active constituent 48.6
Eudragit® L100 Binder 3.12
saccharose Core (support) 20.77
Aspartame Sweetener 0.15
Shellac Coating 19.23
Neusilin®(Seppic) Diluent 4.22
Talc Lubricant 3.85
Colouring Colouring 0.06
TOTAL 100.00

FORMULA N° 2
Designation Function Formulae
Percentage (%
GHB Active constituent 34.57
PVP Binder 5.00
Gelucire (Gattefossé) Diluent 10.00
Neusilin®(Seppic) Support 21.79
Hypromellose Pre-coating 2.00
Eudragit® L30D Coating 21.89
Triethylcitrate Plasticiser 2.19
Talc Lubricant 2.50
Colouring Colouring 0.06
TOTAL 100.00

~—



Formulae Percentage (%) GHB Active constituent 46.33 GLDB (shellac) Binder 4.55 Mannitol Core
(support) 19.85 Neusilin0 (Seppic) Diluent 4.17 HP550 (hydroxypropyl-

- 16 -

FORMULA N° 3

Designation Function Formulae
Percentage (%
GHB Active constituent 45.09
PVP Binder 451
Calcium Carbonate Support/buffer 10.48
Mannitol Support (core) 11.27
Hypromellose Pre-coating 2.00
Hypromellose Phthalate Coating 21.89
Triethylcitrate Plasticiser 2.19
Talc Lubricant 2.50
Colouring Colouring 0.06
TOTAL 100.00
FORMULA N° 4
Designation Function Formulae
Percentage (%
GHB Active constituent 48.6
EUD L100 Binder 2.9
saccharose Support (core) 20.83
Neusilin® (Seppic) diluent 4.37
Eudragif L100 Coating 18.35
Triethylcitrate Plasticiser 1.9
Talc Lubricant 2.3
Colouring Colouring 0.75
TOTAL 100.00

FORMULA N° 5




methylcellulose phthalate) Coating 19.19 Triethylcitrate Plasticiser 1.92 Aspartame Sweetener 1.2 Talc
Lubricant 1.34 Sepisperse green Colouring 0.5 TOTAL 100.00

- 17 -
_ ) _ Formulae
Designation Function
Percentage (%
GHB Active constituen 46.33
GLDB (shellac) Binder 4.55
Mannitol Core (support) 19.85
Neusilin®(Seppic) Diluent 4.17
HP55® (hydroxypropyl- _
Coating
methylcellulose phthalate) 19.19
Triethylcitrate Plasticiser 1.92
Aspartame Sweetener 1.2
Talc Lubricant 1.34
Sepisperse green Colouring 0.5
TOTAL 100.00




- 18 - Claims 1. Granulate of gamma-hydroxybutyric acid or one of its pharmaceutically acceptable salts,
characterised in that it comprises a solid core on which is supported the gammahydroxybutyric acid or
one of its salts. 2. Granulate according to claim 1, characterised in that the core is chosen from amongst
the group consisting of polyols such as mannitol, 'sofltﬁto'l, mailtitol or xylitol, lactose, dicalcium phosphate,
carbonates such as calcium carbonate, potassium carbonate, magnesium carbonate or sodium
carbonate, gluconates, silicates, sugar crystals, saccharose, starch derivatives and silica derivatives. 3.
Granulate acggrding to either claim 1 or claim 2, characterised in that it comprises a binder, chosen in
particular from amongst the group consisting of starch, saccharose, gum arabic, polyvinylpyrrolidone,
hydroxypropylmethylcellulose, shellac, hydroxypropylcellulose, cellulose, polyols, alginates,
polyglycolysed glycesidrsi e agiglseiismhuty haiisldr ssaateypnaneeittureridespiébferanulate
according to any one of claims 1 to :E characterised in tha, it is coated in particular itﬁ a coating agent
chosen from §%¥Bn Eﬁﬁ&tﬁﬂaﬁﬁl&ﬁ %ttngC(?fré[Héﬁﬁfc,%é&&FﬁﬁﬁByw | }FE,SHBR%fﬁg;Ié & Waéellulose

derivatives sighiragsydiMic acit BCGorsaothareses, alginate, glycerides of fatty acids and methacrylic
polymers. 5. Granulate according to any one of claims 1 to 4, characterised in that it includes an enteric
coating, in particular consisting of methacrylic polymers, shellac or HPMCP, and/or a modified-release
coating, cons?sting i@neattistdrcodbubipo liesof nuktvactgliaet airitieacoyiaie shelselaicoon epllongse

derivatives. §,SppHlEASRAINS LBRNENS RACRIMA auAla0 GkiNg IWhifamapdlor 2

flavouring and/or a sweetener and/or a colouring. - 19 - 7. Granulate according to any one of claims 1 to
6, characteriSbeRIf #TAPRATIPIRS ERORASE T 95 Welg HERBYRNIPRIFURbLPHAPALE aB1aBIES MEOf its
salts and in tRgihRAOT R CRIBRAAITABBNARY YRBOYARY Waighldgiativa Leibe Laiinuright Qlitien

granulate. 8. Pharmaceutical compasition, comprising granulates according to any one of claims 1 to 7.
9. Granulate Se%RIMES A/ I6AEHIGHENES 1 to 7, for its use in the treatment of catalepsy in narcoleptic
patients, or for its use for weaning from alcohol. 10. Method of preparation of a granulate according to

any one of claims 1 to 7, ?haracteri ed in that it c?m rises 7 ste%)f application Ipé%powderi(lri]’%01‘ the
gammahydroxybuty HEHE 6 B1r8 61N 't 6h S4Bl ShtBUEE TGt s Qid Al I PBiESRg
possibly compinsiag thesprayipgueicataatoeoas)@gehthie grdupdistigobbbtasciyttansafaadsadgum1l.
Method according to claim 10, characterised in that i ises, after the step of powderi step of
coating of theabar%gﬁlj%%‘ , Iﬂylgq) I’rt%l;é]llj ar yWegg%X éﬁ@ﬁﬁ@ﬁ%g‘%éﬁ‘t‘e #]a 5 %E%y rgq‘ﬁéeﬁ]#?g%granulate
by laminatiorgethillonedas lip|sroplditates: deleglyeblysrih@hres olumicargelalcsridéRvioupadiciialor a

sweetener angar & CRI94IBBIglycerides.

4. Granulate according to any one of claims 1 toh&racterised in that it is coated in
particular with a coating agent chosen from amornbst group consisting of shellac,
polyvinylpyrrolidone, polyethylene glycol, cellulesderivatives such as HPMC or HPC,

saccharose, alginate, glycerides of fatty acidsmethacrylic polymers.

5. Granulate according to any one of claims 1 tohé&racterised in that it includes an
enteric coating, in particular consisting of metigc polymers, shellac or HPMCP, and/or a
modified-release coating, consisting in particuts#r copolymers of methacrylates and

acrylates, shellac or cellulose derivatives.

6. Granulate according to any one of claims 1 tal§o including a lubricant and/or a

flavouring and/or a sweetener and/or a colouring.



7. Granulate according to any one of claims 1 toh@racterised in that it comprises at
least 35% by weight of gamma-hydroxybutyric acidooe of its salts and in that the core

represents from 20% to 80% by weight relative ottital weight of the granulate.

8. Pharmaceutical composition, comprising granslaiecording to any one of claims 1
to 7.
9. Granulate according to any one of claims 1 tdor,its use in the treatment of

catalepsy in narcoleptic patients, or for its umeWeaning from alcohol.

10. Method of preparation of a granulate accordiagany one of claims 1 to 7,
characterised in that it comprises a step of aaptin by powdering of the gamma-
hydroxybutyric acid or one of its salts on a sglatticulate support, said step of powdering
possibly comprising the spraying of an aqueousphaltic or hydroalcoholic solution of a

binder.

11. Method according to claim 10, characterisedhst it comprises, after the step of
powdering, a step of coating of the granulate,artipular by depositing the coating agent in
the form of a film on the granulate by laminatiéol|owed if appropriate by a step of mixing

with a lubricant and/or a flavouring and/or a sveeetr and/or a colouring.



