WD 2007/ 003746 PCT/ FR2006/ 001466 1 PROLONGED RELEASE FORMULATI ON FOR

ACTI VE PRI NCI PLES OF MEDI CAMENTS [ 0001] The present invention relates to a
novel prolonged-release formulation 5 which can be used for various active
i ngredi ent's WO 2e07/@08Tdat s. [ 0002] The invention rel atRGT/FR2@G6/001A66ar to a
novel fornulation suitable for the prolonged release of active ingredients
whi ch exhibit a pH dependent solubility and which are used in the form of

a base or of PRAOUONGED SRELEASE IATFMIUDASEIN ROR|I M@EBIVE RRIECIPUES ORvention
relates to a Eril ongeq_-rel ease formul ati on which can be used with

zol pi dem bUMEPLAMENTPri ted to this active I ngredi ent al one. [0003]

Zol pidemis a short-acting hypnotic agent suitable for the use of the
formul ation according to the invention. 15 Zol ¢)I demis n active redi ent

derived froni0PAH Ehe mresant inventign selatgspioga /el PE¥GNged- r?f-a%»es %{mﬁ'?ﬂ'Pgt er ed
orally indhgnbtees 88 used APV Sloud 204 Ingfliditd emmagicameaRri dly, with a

duration of action ranging up to 6 hours. The pharnacodynam ¢ and
phar macoki neti ¢ data show that zol p| dem has both a rapid 20 absorption and

a rapid bi Oaigab%fsﬁé Hv)ént.épﬁ'e%t% !aMnculZP% 8fn (jivaﬁfomhahgﬁguna%s@v&l thabl e

after oral tration at t erapeutlc ose used, which ranges
bet ween 5 aneolbbdeg r¢lﬁassaoni/enweowgredmﬁwhwhhgmmtxa mhﬂ@w%{@ﬁai ekt r at i on

i s reached %H’\ﬁﬁeh gréus%@ggﬁ‘[é"%g@%f ?%%sé Bot Mlt[onl dait€ of in¥Be basexhort, with

an average o hour s nedi at e-rel ease adm nistrati on forns
of zol pi dém larparidularathe ioMention relgtes) taas |psolongrs-fetgasal fatmidatianowdirkicAb egr at e

rapidly in e, aaskiPldiigsh! Bl hQRlited'td mighaRBlingpliBnt Jgnd | ul ds of 't he

tract, allowng the active ingredient to sor and to produce
its phar macol ogi cal effect by'inducing sleep in the 30 patlent [0006] A

pr ol °”ged'rfﬂgﬁé‘§]‘9g e 3 ra&ﬁé}[‘a&\ﬁ}rpﬁ nggiel AELitadis Cr{i‘ 'EFEJ:) tHBOSSi ble

to rel ease rve | ngredl corrpatl b t he
desired sl edprmpaaiimdaaodindtthe étyentied for the el i mnation of the

medi canents f7.0m,.35 & hg, NUBRR BRGYHich? ALRBIKIAM- the chemical family of

imidazopyridines. It is administered orally in the form of a tablet.

[0004] Zolpidem acts rapidly, with a duration of action ranging up to 6 hours. The
pharmacodynamic and pharmacokinetic data show that zolpidem has both a rapid
20 absorption and a rapid bioavailability. Specifically, 70% of the zolpidem is
available after oral administration at the therapeutic dose used, which ranges
between 5 and 10 mg in conventional forms.
The maximum plasma concentration is reached between 0.5 and 3 hours and the
half-life time is short, with an average of 2.4 hours.
25 _
[0005] Immediate-release administration forms of zolpidem are aiready known.
They allow the formulation to disintegrate rapidly in the gastrointestinal tract, to
dissolve in the fluids of the tract, allowing the active ingredient to then be
absorbed, and to produce its pharmacological effect by inducing sleep in the

30 patient.

[0006] A prolonged-release administration form of zolpidem, which makes it
possible to release the active ingredient over a period compatible both with the
desired sleep period and that required for the elimination of the medicament from

35 the human body, is also known.



WO 2007/ 003746 PCT/ FR2006/ 001466 2 [0007] Such a prolonged-release formis
in particular described in docunent EP-A-1 135 125, which describes a

prol onged-rel ease tablet conprising a single |layer containing the active

i ngredi ent enpgsidegr/btmidee mass of a cellul ose-based [RCY/AFR2006/001466 al . 5
This polymeric material, which, on contact with aqueous nedia, forms a
matrix, nakes it possi bI eto sI ow down t he2di ssol ution of the active

i ngr edi ent @%&d t riBsAiQUArcdéschbé@ah dBeument ol y.
[ 0008] Docunm‘)%z}?%%e? glggaﬁ 'léqsé(;%sgeﬁgrﬁpgels ot h Ier ren‘osodl ments of eio
pr ol onged- r el EBse1fi86M2bawhishslestribasi pipdeongerdeleara i@, COMRAsng ¢ g

tablet in I:?g c S06 |r71ﬁ§th\%gﬂ\)esin@rgﬁﬁzﬁpEmb@d&%’@unQHé 'rﬁa‘s@%f addllulose-based

i medi at e- r el €38BT exanpl e external, and a
pr ol onged- r el paigmesntriatgrial.whi ch is for exarrpl e inter nal S descrl bed. 15

[0009] The prol gnagd.d gl 66 d.&%ﬁn@fa Ralrer i ¢
mat eri al , |EE Eh?tq%iy %rfc @gﬁﬁ'ﬁf \'ch')és% Pase %S’ﬁthaa%l wﬁnq{] r'el eases t he
anount of zohtakelemptolaabieltb stontaim shendissolgiopvfythe Retivetingrediont AYNigECane| ease
entity. Accorﬂ‘é] t hi s g‘ﬁ EJI f the two zol pi dem doses
contained in ag’ﬁ fgﬁ? >ph§ %%éﬁ%tégﬁ%&%%@ts 08% that it is desired to
adm nister to the patient. 20 [0010] In order to ensure a mcro-pH
sufficiently o.mai nt ai e fnﬁ] %I ' o] nrepsngent of
the pH of theto&waiasPP%“ngi%aﬁ'gﬁci hl eél%x %gﬂrtr%%t %QERA- 5 125
descri bes 1dneme@a r@l@a@é:ifcdh‘fu]fétlngs af emtpiddnor Faxampipe, afmwiilaydrctallet in
tartaric acid or |c ac In the.pr e ch t he
term "l ocal nt8K8 tB%rZO tem 15095'3?3'%@ e ghitfésy %ﬁg'lng‘% 2 (??%Lee'l%%%hé %Vﬁﬂ
exists in theis foreskadipe emrnra»namta pfoldriyed-rélease leatifyo mhichis isi fOfcﬁX§§tﬂ|G/es in
the gastrointestinal fract:; in particular, in a non- disintegrated portion
of the fornul g8 IS C”t?f"ql\,hl ch water has already penetrated at a gi ven
time. 30 [0011] These acidifying agents have t he drawback, however,
being able to react under certain Qns vvi | yl ed
pol y?rer(s) %r&"@ Tihe p nged- Feledse en .P compnsés anelI %? c%% of &ﬁﬁngﬁé

material, in particular a cellulose-based polymer, which releases the amount of

zolpidem that it contains more slowly than the immediate-release entity.

According to this embodiment, the total of the two zolpidem doses contained in

each entity corresponds to the dose that it is desired to administer to the patient.

20
[0010] In order to ensure a micro-pH sufficiently low to maintain the solubility of
the zolpidem independent of the pH of the digestive media encountered,
document EP-A-1 135 125 describes the use of an acidifying agent, for example
of citric acid, tartaric acid or furmaric acid.

25 In the present patent application, the term *local micro-pH® (or “local pH") is
intended to mean the pH that exists in the immediate environment of the
formulation, as it dissolves in the gastrointestinal tract; in particular, in @ non-
disintegrated portion of the formulation, but in which water has already penetrated
at a given time.

30
[0011] These acidifying agents have the drawback, however, of being able to
react, under certain conditions, with the cellulose-based polymer(s) present in the

formulation.

35 [0012] It has thus been noted, when the formulation is exposed to heat and to
moisture, that the acidifying agent can cause partial hydrolysis of the cellulose-



formul ation. 35 [0012] It has thus been noted, when the fornulation is
exposed to heat and to noisture, that the acidifying agent can cause
partial hydrolysis of the cellul ose WD 2007/ 003746 PCTI FR2006/ 001466 3
based pol ynenyeonsizidoayueg the matricial excipient of POI/FR20A6/QATASE,
resulting in shorter polyneric chains. Thig degradati on of the pol yner by
the acidifying agent can then result in reddced stability of the

fornul ations,,and &RMdrUonstithitey RMbREINEREpEAL SE®e Tommdation, séguiltrigein
storage conditions, wth respect to heat and noisture, or to provide for a

packagi ng systhenet PRlyMPEC pRAIS.ai rti ght /watertight. [0013] The aimof the
| nvention is f}rﬁ? aﬁé{‘éﬁaﬁdﬂ&tﬁé ﬁ&(gﬁa@kbymé @Y fndcadirehosgfdn red gasie
a i

formul ation t kes It possible to maintalnaloc?l H 10 sufficiently

| ow to ensur estabifp| eibihtei fojmutations ard a8 fafegr diof dPRNY ?ﬁﬁ@ﬁéﬁﬂerﬁf:o%‘metnﬁe pH,
and wi't houls deia0abiag ﬁndgipﬁ?,pg&rg#&?ﬁ@tr@mft ahd ridiQuRBLF toX provTdedtoy a

negative effe on 't sta f the active ingredient. [0014] A first
subj ect of t heackagiegsysemrtbatis gwre airigitivateriedl onged- rel ease 15

formul ation. [0015] The fornul ati on of the invention for prolonged-rel ease
of an active ingredient having a pH dependent solubility conprises a
matrici al exddpi@nfThbasied of dhe ainvgrdioopisi ta solyel e drawhask. S¥nPRVIINGa 3gi ven
dose of active_ in Lent., Iy terd | B thabtaint aCRERN beies one
or nore aci diqrgkﬁgé(g'géelg S {oﬂ'ﬂ}qj@e‘é?g@%{;% k%% ﬁadcq%gﬂ?laﬁ of tgir? gr S’g[i gﬂaci d.
The aci d sl tsufficidriily lawitdienpirega sglehtitycafthef antive ingipdient inderandaet af 881 ¢ of
citric acid, artari.c | i | W LG OL ' led, and
i xt ur ee t herRtbyonouitiybigtapip R i Bplher HEEhOnnaFidkuClor BRY negdtle

aci di fyi ng agsfeicton tite $tebifitglofl thg adtive pgsedigtte to maintain a | ow | ocal pH,
and thus to ensure release of the active ingredient independent of the pH,
do not cause any degradation of the hydrophilic polyneric matrix with

whi ch they ar[@ol4] @ofitsicsubj@® ¢fOBE7 jnvERtepIreletesf tarsuslei aliff9IPRGEEIRIPASE n t he
f or m of ansta(a:{j d satt are nonopotassiumtartrate (or potassiumbitartrate),
monosodi unt®t dPIPYEES™ nonosodi um citrate, bisodiumcitrate, and/or mxtures
t hereof .

[0015] The formulation of the invention for prolonged-release of an active

ingredient having a pH-dependent solubility comprises a matricial excipient based

on a hydrophilic polymer which contains a given dose of active ingredient, and is
20 characterized in that it comprises one or more acidifying agents in the form of an

acid salt of an organic acid.

The acid salt of the acidifying agent can, for example, be an acid salt of citric acid,

tartaric acid, fumaric acid, succinic acid or malic acid, and mixtures thereof.

25 [0016] It has in fact been discovered that such acidifying agents, while making it
possible to maintain a low local pH, and thus to ensure release of the active
ingredient independent of the pH, do not cause any degradation of the hydrophilic

polymeric matrix with which they are in contact.

30 [0017] Examples of an acidifying agent in the form of an acid salt are
monopotassium tartrate (or potassium bitartrate), monosodium tartrate,
monosodium citrate, bisodium citrate, and/or mixtures thereof.

Among the acid salts above, monopotassium tartrate also has the advantage of
not having any effect on the stability of the zolpidem tartrate or hemitartrate.

35
[0018] The percentage of acidifying agent is between approximately 2% and




Anong the acid salts above, nonopotassiumtartrate al so has the advantage
of not having any effect on the stability of the zolpidemtartrate or
hemtartrate. 35 [0018] The percentage of acidifying agent is between

appr oxi mat el ywyeaorod¥748007/ 003746 PCT/ FR2006/ 001466 HACHFPRR0g6/001486/ 10%
by weight, calculated relative to the total weight of the fornulation, for
exanpl e between approxinately 4% and approxi"'matel y 8% by wei ght 5 [0019]

|1 goes wi t hogdnrs@iaddy 1084 Byh@v Yeeabaatédsrémtvel tdnithee dotap tf&r g ation
of zol pi dem &her active in lents whose solubility depen on the

surroundi ng plaregiatien fonsxamp Pﬁé’eéﬁrﬁpé’kqx”ﬂﬂte%é% ﬁ%ﬁPPW'maFﬂV§°4"sb5’t he

case in partlﬁggﬂ. of basic active ingredients present in the fornulation
in the form of ree base or of a salt, these 10 active ingredients being
i nsol ubl e or weakly sol uble in agueous nedia at neutral pH, and when the

pKa val ue le @038} Rlgobd Aindut da0e that iR ifERIB R ndRlifftbd & e BrrhilghiGHHbEN S

that can be u he I nve on are

N-[ 2-[ (4- ani eadgid@mny| ) pyri i din-2-yl]anminolethyl]-2-[[3-[4-(5-chloro-2- 15
th h I

b P neny! Rl eEAs @géed%ér‘r}%@uvﬂggé LAbRg! dpehl Bhks 4ufaiRMy M n be

ro- 1, 4- benzodiisexi ln-tBeycbmteSt@flth(emelmhml'B‘(m;sl thpi gaseiinliparticulpr pf basic active

1, 3, 4- oxodi az . 1 de,
7 %1 uor o- 2- Oxgg%dfe&g{&reggﬁ |E¥%{ %?rgblg{né»rgﬁ\ the form of a free base or of a salt, these
c] pyri di n-% yadtive prgredients lbejig msblyble-dr, weakihyaulig un aqluéous- hedie et aweitrel

cl opi dogr el nd V%@‘%“af’%é’%n"\?ﬁ%t'.ggﬁ értﬁgﬁzact I ve ingredients that can be

used in the cont can eXist in the formof a base, of
an addition salt, in particular an acid salt, of a hydrate or of a

SOl a1 lsbdpt B GBI L8 TG 4R GTBL DB A7 bl
be used in her:mat art r ablg2-{(@ramind DR yI)piremidon-2ryl|arhinofetiof]-2-[i8-[4-(Brefmoroedr
rthaecye I E e TR R ML
hydrophilic prMrmrz 3ngintdren, 4abyhzbdioriadiyipB-[ t-¢P-phbogethdperidin-4-yl]-
1,3,4-oxodiazole-2(3H)-one  hydrochloride,  7-fluoro-2-oxo-4-[2-[4-(thieno[3,2-
clpyridin-4-yl)piperazin-1-yljethyl]-1,2-dihydroquinocline-1-acetamide,  clopidogrel
and mizolastine.
20
[0021] The active ingredients that can be used in the context of the invention can
exist in the form of a base, of an addition salt, in particular an acid salt, of a
hydrate or of a solvate, i.e. in the form of associations or of combinations with one
or more molecules of water or with a solvent.

25 For example, the zolpidem can be used in hemitartrate form.

[0022] The formulation of the invention comprises a matricial excipient allowing
prolonged release of the active ingredient. By way of examples of a matricial
excipient based on a hydrophilic polymer, mention may be made of cellulose and
30 derivatives thereof, for example hydroxypropylmethylceliulose (hypromellose),
hydroxyethylcellulose, hydroxypropyicellulose or carboxymethylcellulose, plant
gums and derivatives thereof, alginic acid derivatives, and starch and derivatives

thereof.

35 [0023] The prolonged-release formulation of the invention also comprises the

conventional ingredients used in this type of formulation.



30 derivatives thereof, for exanple hydroxypropyl nethyl cel | ul ose
(hypronel | ose), hydroxyethyl cellul ose, hydroxypropyl cel |l ul ose or

car boxynet hyl cel | ul ose, plant guns and derivatives thereof, alginic acid
derivatives, wol200n008746nd derivatives thereof. 35 [ OPRBIFRRI0E6/001466
prol onged-rel ease fornmul ati on of the invention also conprises the
conventional ingredients used in this type 3f formul ati on. WD 20071003746

PCT/ FR2006/ 00%A&S the TdiHilatibheof eidmivehiié cah Edfplidey @Rk i &M nfedd didampts se
one or nore diluents, disaggregating agents, binders, |ubricants, f1 ow

exci pi ents, afi§2gYeaaingad %rﬁ@der&ﬂé%"&?”ﬁ S SSRIENEH AT $AYTNGROSNS | | ed

in the art. 50?5&%34]0n5ihdé/ékn%n%%ﬂé§ﬁllléﬁm%éﬁﬂntS mention may be made of
|l actose and derivatives thereof, for exanple |actose nonohydrate,

cel lul ose and derivatives ther eof for exanple mcrocrystalline cellul ose,

manni tol . cal mioghy BydLagen examaéefatcﬁmeﬁt%' b Tha)1B8 RAAIS of fetldtbliiRd

sul phate, and starch and derivatives hereof, in particular pregel atized

starch and cr@éerdlativiee theseedr & e@mpﬂ@mwwomﬁw@ateewwﬂ@sa dgyiviatiesss

mention may b e 0 t
| ose and derl@aﬁ%}sesf&{ héé(rge(g?g) rﬁ%HJc stal e%ﬁ\%g%ocgﬁ?“?& Fb\é“:étdrﬁ rE})dvﬁ‘tsj&lnes
for exanpl e Kefhdspbete, Ka@alciurs FPWBB?’(BBSZEMW (sﬂlpba@rnﬂhdsﬁt@mhcﬁf@a@@'w@@‘mﬁ ng

agents, nenti fPi@r P%%{tar %ﬁp@gela’iﬁz%? ?‘%L‘i‘ﬁ?ﬁ%f’é olﬁ&édl% rdnnereof, for exanple

sodi um car boxyne Ccros croscar nel I ose, and | ow
nol ecul ar i ght hydroxypropyl cell ulose. 20 [0027] By way of exanpl es of

| ub t t

Lubri sant s TRBLPBY TR, B°oiBNIR. oLy Sha8k il A6 Skt 0bube!
behenat e. [OO\QBIthyhym@rxwfopsdmetpj/Ieeiludm‘sef | aonal eiea:wapﬁneat ﬁheraefnt lefn elxagnptﬁe made
OS2 g Rofl e Bhd KETgbIE! Rl Bl IRERSE" Y ous ool 0/ 0

Silie I OXI By way of exanples of
col ouring agents, nention may be made of netal oxides, for exanple iron,
in particular red or yellow iron, oxides, indigotine,

15 [0026] By way of examples of disaggregating agents, mention may be made of

starch and derivatives therecf, for example sodium carboxymethyl starch,
crosslinked povidone, croscarmellose, and Jow molecular weight

hydroxypropylcellulose.

20 [0027] By way of examples of fubricants, mention may be made of stearic acid
and salts thereof, for example magnesium stearate, sodium stearyl fumarate, and

glyceryl behenate.

[0028] By way of examples of flow excipients, mention may be made of silica and
25 derivatives thereof, for example anhydrous colloidal silica, colloidal silicon dioxide,

and talc.

[0029] By way of examples of colouring agents, mention may be made of metal
oxides, for example iron, in particular red or yellow iron, oxides, indigotine,
30 curcumin, riflavine, tartrazine, azorubine, carmines, erythrosine, red 2G, patent
blue V, chlorophylls, copper complexes of chiorophyll, carotenoids, extracts of
paprika, anthocyans, fitanium dioxide, aluminium, silver, gold, and other

pharmaceutically acceptable colouring agents.

35 [0030] According to one embodiment, the formulation of the invention comprises



30 curcumn, riflavine, tartrazine, azorubine, carmnes, erythrosine, red
2G, patent blue V, chlorophylls, copper conpl exes of chlorophyll,

carotenoi ds, extracts of paprika, anthocyans, titani um dioxide, alum nium
si lver, gol d, wando@t/bes74erhar maceuti cal ly accept abl e coPOWIFR2906/06M466 35

[ 0030] According to one enbodi nent, the fornulation of the invention

conpri ses WO 2007/ 003746 PCTI FR2006/ 001466 66 a fil mcoati ng | ayer. This
filmcoating Laygr rise one or nore opacifiers, plasticizers, dyes,
and al so one é?]}fﬁrrf):?e |I%gérq’)orrri ng pol ynmer excipients. 5 [00314@The e

i ngredi ents affbisdHoseoating daer [#65 cHRMBIRA A6 PhEwEe SRATIIEE, Plgsy f%rffy.es: By

way of exanpl ?ﬁd glg?%g‘?%ir“o% ﬁ"m‘%m{ﬁégﬁ‘?’.'%ﬁ& deig@de of titani um oxide; by

way of exanples 0 asticizers, n may be made of pol yethyl ene
glycol and derivatives thereof; by way of exanples of excipients, nention

may be made, Oﬁqgsgf,“fﬁé’éeeinﬁ%%ie‘?ﬂ .jflr‘éaéﬂo}‘.@? frf:F?ﬁ?nSQé kndvt tEHBEPLRIIARILAS Brt.
nonohydr at e” way of exanples of fiI'mtormng pol yner excipients,
mention may bBymmgefekamhied vdrpasiipy eettionceay b owsiead dtagsiny OKidgi byawabhol .
[0032] In general. the foroyl atio the i nyvepti c&m:g'

prol onged-rel 8é§éam%lﬁ§iqff1§#ﬁ,%tspﬁ%g I@?y ;b\r% Pﬁmorlgg?fat e- rt%)ﬁ%zesglygﬁt ??ci/ 15
[ 0033] Accor dienyaticed treréofy Bpnwiagmf examptesr of excipiands, anentios) may dednade ¢F | s

i ntended t | Sj ' ' di ate-rel
active i ngr cCGHE S EAvaRE Hi LR SRatBR EHRHT oo RRab TTCC FLE L or
pel l et, or1GeRemaly of eixamipisefdindsrmiiog pulyaee dxdipieatsgeleatidmmay fgsopee 6f a
t abl et; i iate-rel Q i X | et; i di ate-rel
ayer | n a mingpRpepfenedtts il AdBiease Soating | ayer in a
coated tablet. [0034] The term "prol onged-rel ease entity” is intended to

q s . ol rel :
maredient. o QEHZhE Geherd) BieBinyiaRi8ne sRniar EonBlfR A p Rk S reeres .

doses for mul akefly aAd 2orgiehally, Be immpsialesretrasa entityl et ; a prol onged-r el ease
matrix in ;rl tablet; a prolonged-release layer in a nultilayer tablet.
[ 0035] The Unit administration forms of the formul ation of the invention

conprise [0033] According to the invention, the term “immediate-release entity” is intended
to mean a dose comprising a given amount of an immediate-release active

ingredient, such as, for example, an immediate-release tablet or pellet, or several

of these doses formulated in a gelatine capsule or a tablet; an immediate-release

20 matrix in a tablet; an immediate-release layer in a multilayer tablet; an immediate-

release coating layer in a coated tablet.

[0034] The term “prolonged-release entity” is intended to mean a dose comprising
a given dose of prolonged-release active ingredient, such as a proionged-release

25 fablet, or several of these doses formulated in a gelatine capsule or a tablet; a
prolonged-release matrix in a tablet; a prolonged-release layer in a multilayer
tablet.

[0035] The unit administration forms of the formulation of the invention comprise
30 oral forms such as tablets, in particutar muitilayer, coated tablets with a core; soft

or hard gelatine capsules.

[0036] According to one embodiment, the formulation of the invention consists of
a multilayer tablet, in particular a two-layer tablet.

35
[0037] The first layer is an immediate-release layer and comprises one dose of



30 oral forms such as tablets, in particular nultilayer, coated tablets
wth a core; soft or hard gelatine capsules. [0036] According to one
enbodi ment, the formulation of the invention consists of a nultilayer
tablet, in papid ssdB60Fra6W0-1 ayer tablet. 35 [0037] ThePGT/FRR00G0@T466s an

I medi at e-rel ease | ayer and conprises one dose of WD 2007/ 003746

PCT/ FR2006/ 001466 7 zol pidem which deli vefs, by rapid disintegration upon

contact wth 8Em, Ahlent dive OFPiréjﬁcﬁndf%grhﬁorpgﬁéﬁb&&acﬁ\bi% saeendl treyer is
a prol onged-release’ l'ayer and also contains one dose of zol pidem which

gradual | y del zolpidemtthat ibearitaies.i ngr edi ent by erosion and diffusion. 5 The
contents of agfive | ' L haytBnd 2% Sorftaifls \eMeYdodenof
‘f{)éeg,g%&c@%agm fh AbioRgedrdade Byl o

general, the doses™ are”substant i _of the sanme order of
magni t ude. [ 08&sHeRowhick amadually teliversihe dichivesingidians By PERRGN FWHAIEGHRE n from
40% to 55%

formul at i ong,)f FB% %Q%ﬁ%ﬁééf %&?E ir%ec‘%}%ﬁti alfeeaiCH%Qﬁé 4l ta@e&t & ! R gdirral,

active 1 ngredient, and the
prol onged- r el #hegesperjies doses aresubstantially of hemamse @des SfMagnitudgt al dose of
active ingredient contained in the fornulation, for exanple 52% [0039]
Thus, according to one enbodinent, the fornulation of the invention 15
conprises: - (0B8] Fbr éxameée,aheimmediaterclemge layeo apnt ceitalg feam 46% tpd5% of
i ngredi ent whgse lubility. i.s pH depend i t he
Frst | ayer o BRAFPS® ebhtieagtenn o pnas 15 ipfalin TH Seshie A%
di luents, 4 sapgeReahyrgicrgeais thd plmorgedirslease layet canicegtaiydions 45%ota

second prol on -rel ease er, .adjacent t I : I | §hNg an
active ingr edg&z’t Oﬁﬁ%got?l)%ﬁ? I?ft ét'i"g lﬂbleggeaﬂerﬁc 8]% "Fe%f)hrleq%éra f%r@jem%f g?l?yi ng
agents in thexdapiesets.an acid salt, and one or nore matricial excipients,
the second | ayer optionally containing one or nore other excipients such
as diluents, binders, |lubricants or colouring agents. 25 [0040] According

to one enbodi [Ee] THae, Ghesttingnuedhatembeiirmarste thefemulation of the Invention

15 comprises:

- a first immediate-release layer comprising an active ingredient whose solubility
is pH-dependent, and one or more binders, the first layer optionally containing
one or more other excipients such as diluents, disaggregating agents, lubricants
or colouring agents;

20 - a second prolonged-release layer, adjacent to the first layer, comprising an
active ingredient whose solubility is pH-dependent, one or more acidifying agents
in the form of an acid salt, and one or more matricial excipients, the second layer
optionally containing one or more other excipients such as diluents, binders,
lubricants or colouring agents.

25
[0040] According to one embodiment, the first immediate-release layer

comprises, as percentage by weight relative to the total weight of the layer under
consideration:
- from 1% to 10% by weight of zolpidem hemitartrate,
30 - from 50% to 95% by weight of diluent,
- from 0% to 10% by weight of disaggregating agent,
- from 0% to 5% by weight of binder,
- from 0.5% to 2.5% by weight of lubricant,
- from 0% to 0.5% by weight of flow agent,
35 - from 0% to 1% by weight of colouring agent.



conprises, as percentage by weight relative to the total weight of the

| ayer under consideration: - from1l %to 10% by wei ght of zol pi dem
hemtartrate, 30 - from50%to 95% by wei ght of diluent, - fromO0%to 10%
by wei ght of Woaggriesstdeng agent, - from0%to 5% by peT/gFRR2006/001488er , -
fromO0.5%to 2.5% by weight of lubricant, - fromO0%to 0.5% by wei ght of
flow agent, 35 - fromO0%to 1 % by wei ght of col ouring agent. WO

2007/ 003746 Pﬁﬂé?ﬁ%ﬂ@&@é&?@%%n@ £AB4dineh€ CIedsBEbridO pRi6N 288 Nfayer he

second prol onged-Tel ease Tayer conprises, as percentage Ty wei ght relative
to the total omnplgesoss persehiagebyurrieht relabye fabedetabweight ef thmiaxsy 1gdens by
wei ght of zol Qégiyggﬁﬂitart rate, 5 - from40%to 80% by wei ght of dil uent,
- from20%to o by weight of matricial excipient, - from5%to 15% by
wei ght of aci di f-yi figmaidete 10% tyrweiglt. B Zplpislem momitastrakgi ght of | ubricant, -
fromO0%to H.5% by [ of | 0 [ 0042] According to this
enbodi nent ,é)t he fofrrg\nﬁltg!ta/‘lt’ gogﬁ%éﬁgyez%ﬂc%g%ﬁége a film coating | ayer,
coating the first ton 20%etsE0% iy weighdof mattidial ek¢ipigrcoat i ng | ayer can be

made from commer_ci o ' L r exanple the products
sol d under the nan@é%é)@éf%ﬁ?;yﬁ&@%g%@;ﬂﬁ%ag%ﬁ'adry(r) 15 YS-1-1418, and
general Iy conpr i-seBpomds5%de 2.5% by ediight 06 lubdcdnt| | er exci pient, a polynmeric
bi nder, an opaci fi b Gl Lng agent and a sol vent.

[ 0043] The exci pi eﬁ%@ c?/&ﬁi g’?’ﬁ"e@ﬁ'ﬁ@h@@%%&%nd the second | ayer may be

I dentical 1@o0 or different fromone another, with the exception of the

be. pr epar o SERAPARETE0 Dt RGRERRORY 1B RrBEERET cAf D i falsRif o o2
coating layer, coating the first and the second layers.
This film-coating layer can be made from commercially available compositions, for
example the products sold under the names Opadry® Il 32F20797 and Opadry®
15 YS-1-1418, and generally comprises, as main ingredients, a filler excipient, a

polymeric binder, an opacifier, a plasticizer, a colouring agent and a solvent.

[0043] The excipients contained in the first and the second layer may be identical
to or different from one another, with the exception of the acidifying agent.
20
[0044] The compositions according to the invention can be prepared according to
methods known to those skilled in the art.
The immediate-release tablets can be prepared by direct compression of mixtures
of the active ingredients in the form of a base or of salts with diluents, such as
25 microcrystalline cellulose, mannitol, sorbitol or lactose. Other excipients, such as
disaggregating agents or lubricants, can be added.
The choice between the functional excipients and also these diluents is well

known to those skiited in the art.

30 [0045] According to another embodiment, the tablets can be prepared by water-
granulation of a mixture of the active ingredient(s) with the appropriate diluents,
disaggregating agents and binding polymer, then calibration and drying of the
granulated material obtained, and addition of a lubricant, followed by compression
on a tablet-compressing machine.

35
[0046] The methods used are generally those described in the literature, for



The i medi ate-rel ease tablets can be prepared by direct conpression of

m xtures of the active ingredients in the formof a base or of salts with
di luents, such as 25 microcrystalline cellulose, mannitol, sorbitol or

| act ose. O hegy®sa0RDEN4S such as di saggregati ng agenpGTHFR2006/00¢468 S,
can be added. The choi ce between the functiaonal excipients and al so these
diluents is well known to those skilled in%he art. 30 [ 0045] According to

anot her e”b()dé)@?ﬂ[% e 8.8 éﬁégeFSJCg?n&é%nﬁRegﬁr Sﬁar@fa%t@ﬁmre@k{s@d‘%@éﬂsom of a

m xture of the active 1ngredient

ropriate uent s
di saggr egat i nﬁha@mwgh%dlobﬁgﬂﬁ%@sp’dﬂ@)ﬁfﬁr Vot hef?FP QIHYH?' abi BRbEMANGERA hg of

the granul at t\3ihg and addition of a lubricant, foll owed by
conpr essi on E%Hﬁrggegke@gn\gr(esést? ng nachi ne. 35 [0046] The met hods used

are generally those described in the literature, for WD 2007/ 003746

PCT/ FR2006/ 90 i
Conpr essed f)cfbg'? g ﬁ}eeé?tgﬁ@reer?ggtlae%[s SE]I%H(gosage P o@%@:g'%lﬂigyeﬁcorb\g/roﬁtélq?Blg(r:l?}t,ved
by H A Li ebewirioial aadipients listohtmenforDetatien, Mthoat qiggR0a0atipng [ auea. Sueh

prol onged-rel eas rﬂé%?éﬁ%ﬁ}sg%% b eB{a tetﬂeat?'g(drl&gﬁﬂ% %?fﬁr‘ér?@e?énbe%ﬂch@' al

exci pients i nt's I’ng agent's
matrici al excfopleaamsleaba,edfmrcﬁmba@,l wh:cm Bwelhydmmpcbﬂtaﬂ:towtto\IVMaBd teleass bed

above, ~ for eﬁ_%gg%@ ﬁﬁire(al%np écféleh[tgicﬁﬁ%g Qﬁgﬁr?en nlfusW'tﬂhrsg@" gfet Fbelé?’: wat er

and rel ease roloh manner usi on

t hr ough t h#0 spalyinennetd@ripol ynmer net wor k. [0048] The nmethods for preparing
tablets with several |layers or wwth several coatings are described by W
C. GQunsel, conpression coated and | ayer tablets in pharmaceutical dosage
forns: Tabl et p048pIThé, methotis dobyrépariAg tablebe with nsexvaral IJayer&&rL\aid’hﬁaveraDekker

b 28 my dose GAMISER disrost Bydhol Sbad claSi e Sthind BhF Iy Bl P EId 2
indi cated in dierheickutival avedge formeaTatets AUCIot,ciditgd tby H.he. tlebdsrmamuam:i L.
described gboye. —n DekkerN.Y.(1980)

Example 1. Preparation of a two-layered tablet containing a 6.25 mg dose of

zolpidem

20 [0049] A tablet having the composition indicated in Table | below is prepared

accarding to the techniques described above.



WO 2007/ 003746 PCT/ FR2006/ 001466 10 Table | Constituents Wi ght
(percentage by layer) |Imedi ate-release |ayer Zolpidemtartrate 2.4

Lact ose nonohydrate 70.05 M crocrystalline cellulose 20.0 Sodi um

car boxymet hyl wst aoshio837@6 Hypronel lose 6 mPa.s 2.5 MREBEFRAMVG0MEH e 1.0

Anhydrous colloidal silica 0.2 1Iron oxide O0.049 Purified water g.s.

Subt otal 100.00 Prolonged-rel ease |ayer Zo1°pi demtartrate 2.6 Lactose

nonohydrate 38.2 Hypronell ose 4000 m Pgae BO. 0 M crocrystalline cellul ose

20.0 Monopotassiumtartrate 8.0 Magnesium stearate 1.0 Anhydrous

(col | oi dal dsi lica 0.2 Purified water g.s. Subtotal 100.00 Table I
conti nued) Frimrcoak] = 0Se nononydr alvgictit By 15

m Pa.s 28.0 [[itanium O&)’(ﬂbﬁ%ﬂty&ﬁ% Pol vet hgl en‘e’ﬁéﬁr(g?rd’é’}%ﬁ% 10 !\mﬁ)

immediate-release layer

Zolpidem tartrate 2.4
Lactose monohydrate 70.05
Microcrystalline cellulose 20.0
Sodium carboxymethyl starch 3.8
Hypromellose 6 m.Pa.s 2.5
Magnesium stearate 1.0
Anhydrous colloidal silica 0.2
lron oxide 0.049
Purified water g.s.
Subtotal 100.00
Prolonged-release Iéyer
Zolpidem tartrate 2.6
Lactose monohydrate 38.2
Hypromeliose 4000 m.Pa.s 30.0
Microcrystalline cellulose 20.0
Monopotassium tartrate 8.0
Magnesium stearate 1.0
Anhydrous colloidal silica 0.2
Purified water qg.s.
Subtotal 100.00

Table | (continued)

° Film-coating
Lactose monchydrate 36.0
Hypromellose 15 m.Pa.s 28.0
Titanium oxide ' 24.63
Polyethylene glycol 3350 10.0
fron oxide 1.37
Purified water g.s.
Subtotal 100.00




Iron oxide 1.37 Purified water gq.s. Subtotal 100.00 WO 2007/003746

PCT/ FR2006/ 001466 11 Total mass of the tablet (ng) 260.00 Exanple 2.
Preparation of a two-layered tablet containing a 12.5 ng dose of zol pi dem
5 [ 0050] A t aWOe200v48037Tg6t he conposition indicated i n PABI/ERROOGIBD BAGE S
prepared according to the techniques descrhbed above. Table 11

Constituents Wi ght (percentage by |ayer) nmedi at e-rel ease | ayer Zol pi dem

tartrate 4.8 La¢5&$ﬁ,d§%m}nugw§| q)6° crocrystal bemeocel | ul ose 20. 0
Sodi um car boxynet hyl starch 3 ypronel lose 6 mPa. s 2.5 N

stearate 1.0 Anhydrous col | oi daI silica 0.2 Iron oxide 0.049 Purified
water g.s. Sy thaquﬁ&l L@@&mé@aﬁfta.aﬂ, T2Rb& b desnés nued)
Zol pi demtart%wfgﬁa})‘se nono ydﬁ{lﬁte 40. 6 Hypronel | ose 4000 m Pa. s
25.0 M crocrzddpideim ne cel | ul ose 20.0 Mbnopotassiumtartrate 8.0 Magnesi um
stearate 1.0

5 [0050] A tablet having the composition indicated in Table Il below is prepared

according to the technigues described above.

Table Ii
Constituents Weight (percentage by layer)
Immediate-release layer
Zolpidem tartrate 4.8
Lactose monohydrate 67.65
Microcrystalline cellulose 20.0
Sodium carboxymethyl starch 3.8
Hypromellose 6 m.Pa.s 2.5
Magnesium stearate 1.0
Anhydrous colloidal silica 0.2
Iron oxide 0.049
Purified water q.s.
Subtotal 100.00
Prolonged-release layer

10

Table |l (continued)

Zolpidem tartrate 52
Lactose monchydrate 40.6
Hypromellose 4000 m.Pa.s 25.0
Microcrystalline cellulose 20.0
Monopotassium tartrate 8.0
Magnesium stearate 1.0
Anhydrous colloidal silica - 0.2
Purified water _ g.s.




Anhydrous colloidal silica 0.2 Purified water gq.s. W 2007/003746

PCTI FR2006/ 001466 12 Subtotal 100.00 Filmcoating Lactose nonohydrate
36.0 Hypronellose 15 mPa.s 28.0 Titanium oxi de 20.54 Pol yet hyl ene gl ycol
3350 10.0 | ndicp200o76037446 Purified water q.s. Subtot #CTIPR2006/0TD468 nass
of the tablet (ng) 260.00 Exanple 3. Preparation of a two-layered tabl et
containing 12.5 ng of zolpidemtartrate anf tartaric acid 5 [ 0051] A
tabl et havi ng—the conposg [k ndicated T Tabl'e TTT Rehow I's prepared
according tol the techniques described above. Table 111 Constituents W ght
(percentage py | ayer) Filmeshitage-rel ease |ayer Zolpidemtartrate 4.8
Lact ose nonopydrate—6+-65—10—Tablet+t+H{conttnued)—Mgrocrystatitne
cellul ose 20, 0 SodiLaFﬁoé%mSQWf@?tﬁyl starch 3.8 I—Iypron%?'Pose 6 mPa.s 2.5
Magnesi um st ear at e Hypfbmehoby db enBagol | oi dal silica 0.2280on oxi de 0. 049
Purified water—g-s-

Titanium oxide 20.54
Polyethylene glycol 3350 10.0
Indigotine 5.46
Purified water g.s.

Subtotal 100.00

Total mass of the tablet (mg) 260.00

Example 3. Preparation of a two-layered tablet containing 12.5mg of

zolpidem tartrate and tartaric acid

5 [0051] A tablet having the composition indicated in Table Ill below is prepared

according to the techniques described above.

Table 111
Constituents Weight (percentage by layer)
Immediate-release layer
Zolpidem tartrate 4.8
Lactose monohydrate 67.65

10

Table lil (continued)

Microcrystalline cellulose 20.0
Sodium carboxymethyl starch 3.8
Hypromellose 6 m.Pa.s 25
Magnesium stearate 1.0
Anhydrous colloidal silica 0.2
Iron oxide 0.049
Purified water q.s.




WD 2007/ 003746 PCTI FR2006/ 001466 13 Subt ot al

100. 00 Prol onged-rel ease

| ayer Zolpidemtartrate 5.2 Lactose nonohydrate 40.2 Hypronell ose 4000

mPa.s 25.0 Mcrocrystalline cellulose 20.0 Tartaric acid 8.4 Magnesium
stearate 1.0 wnbygFoesraeel | oidal silica 0.2 Purified WeCEFR086/00B488 ot al
100.00 Filmcoating Hypronellose 15 mPa.s 68.0 Titanium oxide 21.6
Pol yet hyl ene gl ycol 3350 8.0 Iron oxide 1.413 Polysorbate 80 1.0 Purified

water gq.s. S

4. Study of

stability of
with that of
experi ment al
medi um 500
t enper at ur e:
contai ner -

10

15

btot-at—160- tat—massof Tthe tabl et (@glpoZ60. 00 Exanpl e
St abi ity o Sybtold R0 i

ornmul ations|of the invention [0052] The

the walbhgédaehaeetayedl ng to the |nvent|on |s conpar ed

on._nrenared. acecor-di

b

L a formigtl :
Cco—atC C oyt T O I_/\(J.II[JI IIIU
condi t i ofeiPidest e8| oys: bﬁcket appar%gus - _dissol vi

ng

m—of d%@@ggqndhdﬁgzdﬁgtej—m - fotational spded 100 rpm 10

37C,_ Q. 5C - test Sanple: nne_.t_a,bl—epp—t—e——be—g%eﬂ—y—z—ed—pel_
di ssdfixarergelase#008 mrg’érss 25.

Microcrystalline cellulose 20.0
Tartaric acid 8.4
Magnesium stearate 1.0
Anhydrous colloidal silica 0.2
Purified water g.s.

Subtotal 100.00

Film-coating

Hypromellose 15 m.Pa.s 68.0
Titanium oxide 21.6
Polyethylene glycol 3350 8.0
fron oxide 1.4
Polysorbate 80 1.0
Purified water g.s.

Subtotal 100.00

Total mass of the tablet (mg) 260.00

Example 4. Study of stability of the formulations of the invention

[0052] The stability of the formulations according to the invention is compared
with that of a formulation prepared according to Example 3.

The experimental conditions are as follows:

- bucket apparatus

- dissolving medium: 500 mi of degassed 0.01 M HCI

- rotational speed: 100 rpm

- temperature: 37°C, 0.5°C

- test sample: one tablet to be analyzed per container

- dissolving time: 6 hours

- sampling: continuous

- reading: every 5 minutes up to 30 minutes, then every 15 minutes up to 6 hours
- assay: by UV spectrophotometry at 295 nm (cuvette: 10 mm, filter: 0.22 ym)



- sanpling: continuous - reading: every 5 mnutes up to 30 mnutes, then
every 15 mnutes up to 6 hours 15 - assay: by WV spectrophotonetry at 295
nm (cuvette: 10 mm filter: 0.22 pm W 2007/ 003746 PCT/ FR2006/ 001466 14 -

st andar d: SOIW?&, 9%3gh0/ | of zolpidemtartrate exprrRCHER2006/0&1466 of
anhydrous tartrate, wor k| ng standard, in 0.01 Mof HC. [0053] The results
obt ai ned are represented in Figures 1 and 214 in which Figure 1 5
represents the h u r S netieffs Off t1 Ne,
obtai ned wi tH°F 'o f {'|%tn%5%%§$éd£%@§%@ ‘Pértréfe grg?ﬁ)édej 3 (12.5 ny
zol pi dem tablmhydtm:sttauitna'teagvdﬂang atandardcind. @ﬂs!\/h@” *fyl ng agent), and Figure
2 represents the evolution of the dissolution profiles as a function of
tine, obtained with the fornulation prepared according to Example 2 (12.5

ngy zol pi dem t bEE}ITl@@rdsaltmnmgmeﬂi(arermmesm‘emynmwraﬁt1rai1d62 awhiehdiigyredg
agent) . [0054?l It appears ey and
noi sture st alSPI9SePtsy 5 Eﬁvghy?%gf]n}eh‘& SOl 'oﬁﬁegﬁ%ér)%r%%pﬁ%hﬁpoﬁe@ge?ggt accor di ng
to Exanple 3.wilh theCthnMétioﬂ prﬁﬁavbd)@gemfdmgltee{'seanﬁme Bu(12t5 mg zoipiders dablgle used
wi th an active ingredi hayi H-de t a
matricial excfPi %ﬁ'ﬁgﬁ%ﬂg ‘?:E*FY 38'3\195'&9 8% H c@%we {ert?gmrsfgﬁér@vaé?dw

exci pi ent congfitpl AidsEutitny grfikesss of fuacliorvef tlrrmgrc@ﬂalmtt W|tb hhe d@mlatm in
that it conprises one or ac in ts o]

salt of an or§&RAEd ac*?‘i‘for‘%})% ] né’faﬁ'ea/%cgda(gg% M3t Q?#?e aci %”B;/l frclaﬁtgb i's
NONOPOt ass{dMrbAbpdtassium tareaRSadadidireyr dgeatie, nonosodi um citrate, bisodi um
citrate, and/or mxtures 10 thereof. 2. Fornulation according to Caim1,

characterized in that the percentage of acidifying agent is between
approxi nmatel y o%%upndam@wmamwImrnma@dmyomex@hpue 2 fras @haaphed beigigen

approxwrately 4% ‘and approximately 8% b relative e total
wei ght of t heStﬁbﬁf'MFQ@tﬁbwanéhatlfﬁF'%%Jfloﬁw%wrh@% RERARFCPSING thE% ;f%lég
characterized in that the active ingredient is chosen from zol pi dem

N-[ 2-[ (4- am nocar bonyl ) pyri m di n- 2-



yl Jam no] et hyl]-2-[[3-[4-(5-chl oro-2-net hoxyphenyl ) pi perazin-1 20

yl ] propyl ] am no] pyri m di ne-4- car boxi m de,

5- (8-am no- 7-chl oro- 2, 3-di hydro-1, 4-

benzodi oxi n-5-yl)-3-[]-(2-phenyl et hyl ) pi peridin-4-yl]-1, 3, 4- oxodi azol e- 2( 3H
)-one hydrochl ori de,

7-fluoro-2-oxo-4-[2-[4-(thieno[3, 2-c] pyrisdi n-4-yl ) pi perazin-1-

yl]ethyl]-1, 2-di hydroqui nol i ne-1- acstgm fe, cl opi dogrel and m zol astine. 25
4. Fornul ation according to any on ains 1 to 3, characterized in that

the acid salt of the acidifying agent is nonopotassiumtartrate, and in
that the active ingredient is zol emhemtartrate. 5 .F [Lon
accordi ng 10 an@fomeé'ﬂelﬁﬁ f?gmplai'gﬂ%‘ cﬁqarg@fc'ﬂ%q‘{‘ﬁ'@bapr?q%eo : %@ rit

pol ymer f oy E?éﬁdeﬁﬁt %bluﬁ?ﬁﬁy‘ beﬁiﬂ)hsmg a:h@&cﬂalfémplemlbasbdm and
derlvatlves t ere

|. net hyl cel |
hydr oxyet higydseshilia @Q'émeﬁyg‘égﬁ‘ﬁﬁpﬂ)ﬁx&@l%g E "{Srrﬁg apﬁgQ c#’eg hYl Ve Ll ose,

plant gung @E%n‘fl HaYébttér\é%a inh Wﬂ@omﬁb@ﬂs Bhé€ ofifriote dadlfwm bgeds irathd st arch
and derivat PVes er eof ormul ati on according to any one of
Claims 1 tfors, of@nacmlcscaétrqffé@r%ﬂ“i figid. whereBonpri ses one or nore dil uents,

di saggregating ggeni.sy glthﬁr%e | Hidwdifyirgntagent | memcxplotaselutrs tadrade.col ouri ng
agents. 5 7. Fornulation according to_a

n
char act er i metiosadiym atartrate, WP@'B@ C'“aég/ f P'F%‘i"”mnﬁ’é@# St %&drlérré@gurﬁsayer

conprlsh g fegtCtive ingredient whose solubility is pHdependent, and one
nor e ers, the first layer optionally containing one or nore other
ex0|p|ents such as diluents, disaggregating agents, |ubricants 10 or

col ouring ggent Formuiétlcﬁ\egéh'a%uﬁﬁ & oRgRd; cRhearfizédirethat thej ererrtageoot he fir st

| ayer, conprising an active ingredient ose sol ubi L 0 endent,
one or nor emeltfvlm agentds Kguvaes anpfpwmétew&% 5(5‘5 amR" %pategyy % bglwc?q@ﬂe or nore

matrici al Cel)@ mfeBﬁ éﬁyﬁﬁb&m@até@wfs an@l@bpmmhétyly@%bwwmm reiativeor nor e
ot her exciprents suc ents, binders, 15 lubricants or colouring

agents. 18. tCFmertuiahWBlcht@fdb@)fQIm‘\'&“PB Claim 7, characterized in that the

first imedi ate- rel ease | ayer conprises, as percentage by weight relative
to the total weight of . . :
3. F%rmulation according to Claim 1 or 2, characterized in that the active

ingredient is chosen from zolpidem, N-[2-[(4-aminocarbonyl)pyrimidin-2-
yl]amino]ethyl]-2-[[3-[4-(5-chIoro-2-methoxyphenyl)piperazin-1-

20 yl]propyl]amino]pyrimidine-4-carboximide, 5-(8—amino—?—chioro-2,3-dihydro-1,4—
benzodioxin-5-yl)-3-[1 -(2-phenylethyl)piperidin-4-yt]-1 ,3,4-oxodiazole-2(3H)-one
hydrochloride, 7-fluoro-2-oxo-4-[2—[4-(thieno[3,2~c]pyridin-4-yl)piperazin-1-
yllethyl]-1 ,2-dihydroquinoline-1-acetamide, clopidogrel and mizolastine.

25 4. Formulation according to any one of Claims 1 to 3, characterized in that
the acid salt of the acidifying agent is monopotassium tartrate, and in that the

active ingredient is zolpidem hemitartrate.

5. Formulation according to any one of Claims 1 to 4, characterized in that
30 the polymer forming the matricial excipient is chosen from cellulose and
derivatives thereof, for example hydroxypropylmethylcellulose,
hydroxyethylcellulose, hydroxypropylceliulose or carboxymethylceliulose, plant
gums and derivatives thereof, alginic acid derivatives, and starch and derivatives
thereof.
35



the | ayer under consideration: 20 - from1l %to 10% by wei ght of zol pi dem
hemtartrate, - from50%to 95% by wei ght of diluent, - fromO0%to 10% by
wei ght of disaggregating agent, - from0%to 5% by wei ght of binder, -
fromO0.5%to 2.5% by weight of lubricant, 25 - fromO0%to 0.5% by wei ght
of flow agent, - fromO0%to 1% by wei ght of colouring agent. 9. Fornul ation
according to Caim7, characterized in tRhgt the second prolonged-release
| ayer conprises, as percentage by weight relative to the total 30 weight
of the |ayér undermotation decerting o any pne el Clamsd tpoBoabpragtargat ek b pi dem
hem tartrat b fa rs, IiBrRAMEOHoW 0 50% by
wei ght of trnrpnseé ORgxoi?'p@%q{"ﬁQr(& %{is gé}%t![ng 1 ‘%%?ﬂvdvgl ght of aci di fy| ng
agent, 35 -extipEmts) abélcobpusingagentswei ght of lubricant, - from0%to 0.5% by
wei ght of flow agent. 17 10. Formul ati on according to Claim?7,
characterized in that it conprises a film formng |ayer co
mai n i ngbedl.ent Foramufativh eccadinigdp @y ona gh &ligimer | 10 6&“@6@9“7-3 'rbﬁ'%i'f:ﬂf ie
pl asti ci zer,, géourl ng agent and a solvent. 5 11. Fornul ation accordl ng
to any one o I'ms 1 to 10, characterized in that it conprises;
first i med afistinhedate-regase leysrmmomnsrsing %k9@@%@@%&@%%&%%@5@"‘% \/\/el ght
relative ta_th h . Half carhiBindem
henitartrat'g, Pﬁd%‘%@gﬁﬁ%"% 6“ érs‘ie%(r?r%%ﬂtogdg e ﬁrStJ*g{)er éptfé “n%: crocrxgt alline
cel | ul ose, eneloBtord omedewpleahsmml;rraétdﬂyentgtﬁ'ﬁ@%rﬁgatWQS%%‘Fs lubricant
hydroxyp1r00p(}/r 3 ounXb%SQﬂgl ose 6 mPa.s, 15 - 1.0% of magnesi um stearate,

a

- a second prolonged-release layer, adjacent to the first layer, comprising an
active ingredient whose solubility is pH-dependent, one or more acidifying agents
in the form of an acid salt, and one or more matricial excipients, the second layer
optionally containing one or more other excipients such as diluents, binders,

15 lubricants or colouring agents.

8. Formulation according to Claim 7, characterized in that the first immediate-
release layer comprises, as percentage by weight relative to the total weight of
the layer under consideration:
20 - from 1% to 10% by weight of zolpidem hemitartrate,
- from 50% to 95% by weight of diluent,
- from 0% to 10% by weight of disaggregating agent,
- from 0% to 5% by weight of binder,
- from 0.5% to 2.5% by weight of lubricant,
25 - from 0% to 0.5% by weight of flow agent,
- from 0% to 1% by weight of colouring agent.

9. Formulation according to Claim 7, characterized in that the second
prolonged-release layer comprises, as percentage by weight relative to the total
30 weight of the layer under consideration:
- from 1% to 10% by weight of zolpidem hemitartrate,
- from 40% to 80% by weight of diluent,
- from 20% to 50% by weight of matricial excipient,
- from 5% to 15% by weight of acidifying agent,
35 - from 0.5% to 2.5% by weight of lubricant,
- from 0% to 0.5% by weight of flow agent.



- 0.2% of anhydrous colloidal silica, - 0.049%of iron oxide, - Q.Ss.

purified water, - a second prol onged-rel ease | ayer conprisin expr
percentage by 20 weight relative to the meightyof thgpsecong’laygr?sfeg ggb
of zol pidemhemtartrate, - 40.6% of |actose nonohydrate, - 25.0% of -
hydr oxypr opyl net hyl cel | ul ose 4000 mPa.s, - 20.0%of mcrocrystalline
cellul ose, 25 - 8.0% of nonopotassiumtarqfrate, - 1.0% of magnesi um
stearate, - 0.2% of anhydrous colloidal silica, - g.s. purified water, - a

filmcoating |ayer conpri si ng, expressed as percentage by weight relative

to 30 the )Ma' ggr-’gorgw ?ﬁ rox%qatdla 'fac‘ﬁ‘éfactenzé@ wQ%ant cbﬁ:ﬁph@éaea film-

nonohydr at e, pr opy | cel | ul ose 20. 54%
of OIt i t?nl unfooringelayer mmpp;slog g@lryemh';ng@ﬁl@n@ y%cf!"eB%@p'engSa POYMRLIE, o ’

i ndi goti ne, ccording t
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I mredi at e r el ease | ayer conpri sing, expressed as percentage by weight 5

rel ative to llclack By tony cAUSH Clam3 148 10f chgrbprerest namatiiar {rat e

- 70. 05% of facto noh % of m crocrystalline
cel | ul ose, -
3. 8% of sodcmmrmsboxyrret hyI starch, 10 - 2.5% of d

hydr oxypr opy l st I l et wlté’ lrglggs |a%#D Eomprising, JexBroéSQéd BE pefntigehereight,
relative to the total weight of the said layer:
10 - 4.8% of zolpidem hemitartrate,
- 67.65% of lactose monohydrate,
- 20.0% of microcrystalline cellulose,
- 3.8% of sodium carboxymethy! starch,
- 2.5% of hydroxypropylmethylcellulose 6 m.Pa.s,
15 - 1.0% of magnesium stearate,
- 0.2% of anhydrous colloidal silica,
- 0.049% of iron oxide,
- g.s. purified water,
- a second prolonged-release layer comprising, expressed as percentage by
20 weight relative to the weight of the second layer:
- 5.2% of zolpidem hemitartrate,
- 40.6% of lactose monohydrate,
- 25.0% of hydroxypropylmethylceilulose 4000 m.Pas,
- 20.0% of microcrystalline cellulose,
25 - 8.0% of monopotassium tartrate,
- 1.0% of magnesium stearate,
- 0.2% of anhydrous colloidal silica,
- g.s. purified water,
- a film-coating layer comprising, expressed as percentage by weight relative to

3

o

the weight of the film-coating layer:
- 36.0% of lactose monohydrate,
- 28.0% of hydroxypropylmethylcellulose 15 m.Pa.s,
- 20.54% of titanium oxide,
- 10.0% of polyethylene glycol 3350,
35 - 5.46% of indigotine,
- g.s. purified water.



- 0.2% of anhydrous colloidal silica, - 0.049%of iron oxide, - g.s.
purified water, 15 - a second prol onged-rel ease | ayer conprising, expressed

as percentage by weight relative to the weight of the second layer: - 2.6%
of zol pidemhemtartrate, - 38.2%of |actose nonohydrate, - 30.0% of

hydr oxypr opyl net hyl cel | ul ose 4000 mPa.s, 20 - 20.0%of mcrocrystalline
cellul ose, - 8.0% of nonopotassiumtartrafge, - 1.0% of nagnesi um stearate,
- 0.2% of anhydrous colloidal silica, - q.s. purified water, 25 - a

filmcoating |layer conprising, expressed as percentage by weight relative

to the wei gi?t Of orhrfiffatioh| ¥R 1 Gink AEToF Clairdé 108010f charaétesfedintisdtydr at e, -
28. 0% of hydroxypropyl nethyl cel'lul oSe 15 mPa.s, - 24.63%of titanium

oxi de, 30 -cHOPBESof pol yethyl ene glycol 3350, - 1.37%of iron oxide, -
T2 char act ofi e e e ey e, Tor oxanpl ¢ a
coat ed, rful tElatiye &9 theawpiaht afithenfirst BYele: of a soft or hard gel ati ne capsul e.
- 2.4% of zolpidem hemitartrate,
- 70.05% of lactose monohydrate,
- 20.0% of microcrystalline celluiose,
- 3.8% of sodium carboxymethyl starch,
10 - 2.5% of hydroxypropyimethylceliulose 6 m.Pa.s,
- 1.0% of magnesium stearate,
- 0.2% of anhydrous colloidal silica,
- 0.049% of iron oxide,
- q.s. purified water,
15 - a second prolonged-release layer comprising, expressed as percentage by
weight relative to the weight of the second layer:
- 2.6% of zolpidem hemitartrate,
- 38.2% of lactose monohydrate,
- 30.0% of hydroxypropylmethylcellulose 4000 m.Pa.s,
20 - 20.0% of microcrystalline cellulose,
- 8.0% of monopotassium tartrate,
- 1.0% of magnesium stearate,
- 0.2% of anhydrous colloidal silica,
- g.5. purified water,
25 - a film-coating layer comprising, expressed as percentage by weight relative to
the weight of the film-coating layer:
- 36.0% of lactose monohydrate,
- 28.0% of hydroxypropylmethylcellulose 15 m.Pas,
- 24.63% of titanium oxide,
30 - 10.0% of polyethylene glycol 3350,
- 1.37% of iron oxide,
- g.s. purified water.

13. Formulation according to any one of Claims 1 to 12, characterized in that it
35 s in the form of a tablet, for example a coated, multilayer tablet with a core; of a

soft or hard gelatine capsule.



