~ WD 2007/ 003746 PCT/ FR2006/ 001466 1 PROLONGED RELEASE FORMULATI ON FOR
ACTI VE PRI NClI PLES OF MEDI CAMENTS [ 0001] The present invention relates to a
* novel prolonged-rel ease forrrul ation 5 which can be used for various active

i ngredi ents [ 0002] The invention rel at ar to a
novel forrrul@l{q gﬁﬂém Ie for the prolonged release P?”E@%&@Z‘S‘Wébedl ents
whi ch exhibit a pH dependent sol ubili ty amd V\/m ch are used in the form of

a base or of addition salts of these bases. articular, the i nvent i on

rel ates to aPPELPNERR- RELBASE FOIRMVEATION mﬁ@@h HVELERINEIPLGES HO

zol pi dem bujsepscAQENTSM ted to this active ingredient al one. [0003]
Zol pidemis a short-acting hypnotic agent suitable for the use of the _
formul ati on according to the invention. 15 Zol pidemis an active ingredient

derived fronpgphe ?Hé’rﬂrééélnt fu%)@n'tnb)’n Qélatdsrﬁ‘odélzd?.)%lr b%‘ldﬁ?éd nlzlfeaéeS fcﬁﬂmdﬁbﬁt ered

orally in the formof a tablet. [0004] Zol pidemact$ rapid

duration df woiehean bangedhipr ypriaus astive (ngsedierte of rmadlpmgbtéynam c and

phar macoki neti c data show that zol pi dem has both a rapid 20 absorption and
a rapid bioavailability. Specifically, 70% of the zolpidemis avail able
after oral al@R02] She drveotoratelatbe in partisplauts e yskeforse@tiomisuitavle Engbs |
between 5 a 0 0 h tration
e reached DoPhAgdY stagh BY SBhEURBled i Raich Bk s IR ENdotR SRR (7 |
an aver age ofnd2whicineter issed2s tHe0 0B jof bibasel pavfaduitioazads atitmese bamt ion forns

of zol pi dﬁfn Iﬂer?agasl{aefa% #ﬁog n re-gtﬂgsy aé'p?&otiéhsso as Ifﬁ\%\#lﬁ&lo& chTt: egrate

rapidly int roirntestinal of the
tract, all ovbengsedhetraztipidem) Mnsadmtémtetido thizactlye ingrbdientmdahe. and to produce
its phar_macol ogi cal effect by inducing sleep in the 30 patient. [0006] A
prol onged-rel ease adm ni stration form of zol pidem which makes it possible
to rel ease t[@003icEZolpeenm iy adshart- aa:i'mgr hyprpéc iagent soipsttie brethHeotse wf tthe t he

dez: (r:g(rjrefl![ eﬁggﬁﬁa Io%dac%ggd”%gh% the m en oend for the elimnation of the

15 Zolpidem is an active ingredient derived from the chemical family of
imidazopyridines. 1t is administered orally in the form of a tablet.

- [0004] Zoipidem 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 already known.
They allow the formulation to disintegrate rapidly in the gastrointestinal tract, to
dissolve in the fluids of the tréct, 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.



. 35 the human body, is also known. WO 20071003746 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 tabl et conprising a

single lay t he active ingredi ent enbedd of a
cel | ul ose-ba ed%ﬁ)@%& c material. 5 This polyneri c%ﬁlﬁﬁéﬁfwg
contact with aqueous nedia, forns a matrix2 nakes it p055| ble to sl ow down

the dissolutjon_of the active ingredient, which can produce its
phar macol ogi t:?gp TLAPER 2 RERiRNIsIdRIease [f@GESG] IbRaiiaet @C&’eﬁ %9@-‘%‘?@0

descri bes ot ppIa-¢AB5dR5ERAish Yescrifésy Bﬂow?ﬁég-‘rél%@eaﬁa%lét RbMptisihh @NSngk
zol pidem For exanple, a nultilayer tablet in which the zol pidemrIs

present in tA¥eSANaniag th%?Fthﬁﬂ@iP‘a?@tq@q’@é’@é 2 f1iq Mgss ahe eplluiese-asedexanpl e
external, angb@n@ﬁco,lng@,gd rel ease entity, which is for exanple internal,

S descrlbed 0009] The prol onged-rel ease entity conprises | ayer or
core of pdi yﬁ@? |p@ym¢é+péwt§rlal whicha PR icontast W&h(ﬁgPPW%%dﬁai@mspﬁ)IﬁWﬂ whi ch

rel eases t hemﬁﬁ&u’@bo&flble 4&5@\»«%% iﬂatd.gsbLI gnfgatﬂésadmé wédmti/wh.eﬁr&aﬁhe

i medi ate-rel ease entity. Accord g nmbodi ment otal of the
two zol pi denﬁ"'d%ﬁ@uﬁ%ﬁﬁﬁha@'@ﬁmh’gm@ effectmore §lowly r esponds to the dose that
it is desired to administer to the patient. 20 [0010] In order to ensure a

m cro-pH sufficiently low to maintain the solubility of the zol pi dem
i ndependent [9P08hDgumsint t EE-AH1gS5t 12%e alandi dessribesnetber dembertimantsntof EP- A- 1

135 125 dﬁfcﬁrb*&ﬁ@?%%e fo%u%ﬂor@scbfjkélgg&l%h%%ﬁ%&%m@%r 2SRRI\ Er tdblietGhtr i C

acid, tartaric a or turmaric acld sent pa nt application,
the term "| okhkich meczcdptpem i§ presend aiwopetifies,san immediateceleaserentityt whichH t hat

exists in th ?esf‘ég Bfeeeﬂgr‘ﬁ'af OAHEEQtpr%Pg&ereléé%%”é’ﬁtﬁ}'ﬁmch e é%¢ ??é da&' ves in

t he gastroin trac n part portion
of the forrruh@mahmdbmrlbled whi ch wat er has already penetrated at a given
time. 30.

15 [0009] The prolonged-release entity comprises a layer or core of polymeric
material, in particular a celiulose-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
gach 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 a non-
disintegrated portion of the formulation, but in which water has ailready 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-



[ 0011] These acidifyi ng agents have the drawback, however, of being able to
react, under certain conditions, with the cellul ose-based pol ymer (s) _
“present in the forrrul ation. 35 [0012] It has thus been noted, when the

f or mul atlon o heat and to noisture, that agent
| %qb? ﬂ&?@%ﬂoﬂﬁo\i W8

can cause par ro ysis of the cellul ose WO 2007

PCT/ FR2006/ 001466 3 based pol yrrer constitati: ng the matricial excipient of

t he fornmul ation sulting.in orter. |ns Thi s deqgradation

of “the pol yriasipoler oo bbb e, o B frituanche ettt %

stabil ity ofshbher pemedicaéhamzs, and can force the manuf acturer to recomend
ture,

5 stricter orage conditions, wth res t o heat or to
orovi do. for e GeRORIA Sy BaEhG i ia0 ZOPtT G Pem R Iue 01 3)
The ai m of tsltmaulityl\/cﬂnmeomrmslatm§oéndecéﬂinfsmér ﬂdébarfdﬁufablsm@f @ iréédmgmand

prol onged.rel ease formulation t @&eamq?s It poss to maintain_a | ocal pH

10 suf fi cPerISe YAaP8 OALIPRS. 19 jred aqdnglogﬁ{rg,\,%r torRsPude dofta

i ndependent pakkidity HidterashtVd nbRLAIntjBOwWakkaighen of the pol ymer present in
the matrix, or any negative effect on the stability of the active

ingredient. [0014] A first subject of the invention relates to such a

pr ol onged- rQb@ﬁ.ﬂeThéﬁlﬁobM@tlh\@htlorﬂ 098] SJ‘U@ tiﬁlgrtﬁ'ﬂébvﬁéttl@rblffprcSMng nyention

for prolonged-rel ease of an active ingredient havin dependent

sol ubi 1ty dsAipPaaskeslensaaiormuiption diadi prkes ibasesible da @amfﬂ'a oqamqal Prhol ymer

whi ch_conbaisifficntl V& i¢lereursfa alibitg dfriﬁé %@ﬂ\%%?re%%t iseBdndiAaher | zed
inthat it conprises one or nore aci d agents I n formof an acid

salt of an Gfg&Adwvikevidegradatignicd tl’!?aﬂ’Q‘Y"B?" l?rﬁéefﬁdn ier ’V?tﬁ'ﬁ %{g%'thetgéﬁVe for

exanpl e, be facAs ﬁe%?d&ht;%f tﬁbfaEﬁ\Fe n%@'e@rent.t artaric acid, fumaric acid,
succinic acid or malic acid ures thereof. 25 [0016] It has in fact

been di scovered that such aC|d|fy|ng agents, while making it possible to

i Al & HANAIORIPRunRRO oS hOeRRAUIEE!8I8RI0E bhRrBELIYEa:

I ngredi ent i ndependent o 0 not cause any degradation of the
hydr ophi I1Bc forpullatioeri ¢ mat ri x W|th which they are in contact.

[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 poiymer 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 thai 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 tarirate,
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 tarfrate or hemitartrate.

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




30 [0017] Exanples of an acidifying agent in the formof an acid salt are
nmonopotassiumtartrate (or potassiumbitartrate), nonosodiumtartrate,
' nonosodiumcitrate, bisodiumcitrate, and/or m xtures thereof. Anobng the

acid salts Y/ tassiumtartrate al so has the f, .. NOt

havi ng any Z\B e@omﬁ stability of the zol pi dem tar?'ﬂ-yfa@@gfooqme
hemtartrate. 35 [0018] The percentage of 4cidifying agent is between
approxi mately 2% and 007/ 003746 PCT/ FR2006/ 001466 . 4 approxi mately 10%
by wel gt CHRPESHTEREY 118100 VHSBR: 12 PR e BF YR WRGRI! ab% on, f or
exanpl e bet vigenula, dui BRdrpiy HEHvedr approkitdteR t4e) \an8%diroximBieghBy% by [ 0019]
It goes without saying that the invention is not limted to the fornul ation

of zol pi deWe@fther active i ngr edi ents whose sol ubility depends on the
surroundi ng pH can be wused in the context of the invention. This is the
case in particular of basic active ingredients present in the fornulation
in the foPmIBP1Y I} gers withaut gayieg that dhy inventipade neldinytad tpdhe fymuatiaRof bei ng
i nsol ubl e or,y y soluble in aqueous nedia at neutral pH and when the
pKa value is greater than 2. [0020] For exanple, other active ingredients
t hat can be @®edadiverngmnedieptswsfnseoiplubiite depends on the surrounding pH can be

N 21 (4. am aah ok b b ibe ) I 0O b b B el -2+ 15
met hoxyphenyl) pi perazin-1-yl ] propyl | am no Pyrl m di ne- 4- car boxi m de,
5- (8- am no 7ngRAens-mresendimperfermulatidndn thedform of a free base or of a sait, these

I 0Xi N-5- ) -35ild s : | el -~ s : ! +24 3H) - one
nydr ochi o) deivg T IR8YeR Mop e B Wep Sekibls i aqtebud KRS En S
c] pyri di n- 4-pH. apd pheazhe pia yalpedhgiepter thand?.hydr oqui nol i ne- 1- acet am de,

cl opi dogrel and m zol astine. 20 [0021] The active ingredients that can be
used in the context of the invention can exist in the formof a base, of
an addi t i on [0820] Farrexpanpte;, otlleaactive mgrediands that oén &e uspdvathetheinventien

el et o ot SRl RSB Ly BB ps ko e o
15 methoxyphenyl)piperazin-1-yl]propyllamino]pyrimidine-4-carboximide, 5-(8-amino-
7-chloro-2,3-dihydro-1,4-benzodioxin-5-yl)-3-[1-(2-phenylethyl)piperidin-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-yllethyl]-1,2-dihydroquinoline-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 hydroxypropylmethylcellulose (hypromeliose),
hydroxyethylcellulose, hydroxypropylcellulose 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. '



" 25 For exanpl e, the zol pi dem can be used in henitartrate form [0022] The
formul ati on of the invention conprises a matricial excipient allow ng
* prol onged rel ease of the active ingredient. By way of exanples of a

mat ri ci al %Oﬂqﬁgged on a hydrophilic pol yner, %&ﬂbo%ﬁ&rmde of

cel | ul ose an I ves thereof, for exanple
hydr oxypr opyl net hyl cel | ul ose (hypronell ose§, hydroxyethylcell ul ose,
hydr oxypropyl cel | ul ose or carboxynethyl cel | ul ose, plant guns

d
derivatives thr dB8, oangation: chdne IBweNiGA: Fare SOMRFEE Angr Bh TRIE E'I'E‘}emrsat i ves

thereof. 35 §ifdygad gaTH? a@éﬁ!soﬂ%érsr ﬂbﬁ@éﬁsfﬂﬂmké}ﬁlé@t@ ahd E8BuliRY 85ériten al so
conpri ses the conventional |ngred|ents used in this type of formulation.

WO 2007/ OOSWSWPPQQQ?%&WWGG os siilgd in theak or nul ati on of the invention

can conprise one or nore diluents, dlsaggregatlng agents, binders,

| ubricants, flow excipients, and coI ouring agents chosen fromt hose known
to those $il0P24 Bw V\tah’eOfa@famF!*ae?t Qbﬂﬂll]e"ﬁ/ meRtions may Hephade of lapteseeand

nention miyoc%‘? 55@%@ tﬂére'or‘cffnggga@ﬁlg Ia&@gé Woﬁgcﬁ'afeh%m%se R4 d@ﬁ@éfﬂ{e@

| act ose non rate, cel erirvative t hereo or exanple
m crocryst altherﬁéf cHr| axasele migracryeiplling a¢alilione.hyornoieln cmwphmr@gen

tri cal eium pipSPRAL CyicaRlA WHbSIHARNAfoiuAN Sl A chhPBdrieEhy Bblvies

thereof, in 'particular preg ed starc starc

[ 0025] By wdherepf, éxpantitdar pregélatinedrstarchrend ctsskinkgdistarelade of | ow nol ecul ar
wei ght hygy oxypropyl met hyl cel | ul ose and derivatives thereof, for exanple
Met hocel (r) E5, and povi dones, for exanple Kol lidon K30. 15 [0026] By way
of exanpl es [002%]i Byygy ef @xamgleagériindersreneition may bbenadaief v motegrieh and
derivatives {€ f r \/ r i nked
povi done, cr‘%és? ch xgﬁroﬁgﬁw%ygc\ﬁﬁ@rg %%’ﬁd;ragméﬂﬁsh the%tofoq!grpr%)Fap éce I

u lose. 20 [Mﬂﬁ@’t}e[%ﬁSvm;d pividexasfbesxaniplé l:{blhdmaKB@s mention may be nade of
stearic acid and salts thereof, for exanpl e nagnesium stearate, sodium
stearyl fumarate, and glyceryl behenate.

15 [0026] By way of examples of disaggregating agents, mention may be made of
starch and derivatives thereof, for example sodium carboxymethyl starch,
crosslinked  povidone, croscarmellose, and low molecular weight

hydroxypropylcellulose.

20 [0027] By way of examples of lubricants, 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, coiloidat 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, chiorophylls, copper complexes of chlorophyll, carotenoids, extracts of
paprika, anthocyans, titanium dioxide, aluminium, silver, 'goid, and other

pharmaceutically acceptable colouring agents.

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



' [0028] By way of exanples of flow excipients, mention may be nade of silica _
and 25 derivatives thereof, for exanple anhydrous colloidal silica,
*colloidal silicon dioxide, and talc. [0029] By way of exanples of

col ouring aosd 5o fg@dy? n may be nmade of netal oxi de?”qf lL.e.iron,
I n particul ar eqo 1 y4ﬁl ow i ron, oxides, indigotine, ﬁ%‘f‘f@mﬁ%ﬁ%ﬁ

riflavine, tartrazine, azorubine, carmnesg erythrosine, red 2G patent

bl ue V, chl org g(!? Ico per conpl exes of chlorophyll, carotenoids,
extracts of ﬁﬁb EIA g ‘hocyans, titani um di oxide, aI um ni um silver,

gol d, and ottres fnmiaaamw:ayéﬂ €4 bumpﬁgeebh@larenmldﬂabma@ mné@erSSEyésOOSO]
Accordl ng to q enbodi nent H} TTF| ation of the invention conprises WD
2007/ 003746 %@i? SRR RY HOEA8E- O%T"”S PPIYIME YRR | ayer. This fil mcoating

| ayer can conprise one or nore opacifiers, plasticizers, dyes, and also
one or nore filmformng ynmer excipients. 5 [00311 These |ngred|ents are

chosen f ro:’m[PH%QeTWE\AWQr?&e'Etﬁ@é%CQ%Q"I feqin thpserkaowp o those siilled B¥ thesagimpl es of
opaci fiers, mprhy Qﬂe%Ypl&eofr@ﬁ%inrs Fﬂeﬁ‘nﬁ&'l Hﬁk%' rAsde Mnén'ﬁdm oRfdecyppRy es of

pl astici zers, nmention ma?/ made of | ene tg and derivatives
thereof ; by We8XaptPles.ahp aé@l%ﬁrs.emnmremay bwmdeoﬁ ﬁ@!yetbﬂeﬂmércgf and act ose

and deri vat i yegativagrteerof; ft@rwé‘y( éﬂ@ia‘?ndlé& bpé%lﬁi@ﬁ‘t@h%‘éhﬁé@rrﬁ}(be%akﬁ@%f of

exanpl es of filmformng tg exci prents, nention é
hydr oxypr opﬁﬂ‘é??ﬁ/ﬁ%wwaﬁ‘é@ pigop deryaxample lartosaGIonohpBa® | n general , the

formul at i n & whiiSr biAfsed BIAOBRA B IBNAAALS 03% ATy tﬁa“hb&%eﬁ“d

optional Iy, dan inmediate-rel ease e Accor gtot

i nvention, thydrexgpriepylethvisaliiese ansl rodednybalcPigl” i s intended to nean a dose
conprising a given anount of an i medi ate-rel ease active ingredient, such
as, for exanple, an inmedi ate-rel ease tablet or pellet, or several of
these doses [P@37hin geaeral. ihexfogetiatiomef thegsvanson comptisgsl @ prolenged-release

i Ztyir Riegiali -tk "aﬁ“g?edﬁﬁ?eﬂézsei%amdl aver in'a coated tablet.
[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 seve_ral
of these doses formulated in a gelatine capsule or a tablét; 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 prolonged-release

25 tablet, 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 muitilayer
tablet.

[0035] The unit administration forms of the formulation of the invention comprise
30 oral forms such as tablets, in particular 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




[ 0034] The term "prol onged-rel ease entity"'is i ntended to mean a dose
conprising a given dose of prolonged-rel ease active ingredient, such as a
* prol onged-rel ease 25 tablet, or several of these doses formulated in a

gel ati ne cagﬁkg bl et; a prol onged-rel ease mat gix.,d lL.eL;

.prol onged-re ea@e&?‘%@?e. namultilayer tablet. [003?%#@@&?@4%

adm ni stration forms of the fornulation ofzthe invention conprise 30 oral
forms such ast particul a tilayer, coa bl

core; soft  TIPHEPavEEn IR i BaRkSiestaBl Kopciiidey B W @%E%n ment

t he fornul atzo]p“idegﬁ tﬁaﬂ& conmt | on con5| sts of a nultilayer tablet,
particul ar er table heflrst | ayer .is an

t WO-
P i o ST Set i layerag s DrRioacBitghe HKes ang: SlsgyconieoeE ggse of

PCT/ FR2006/ G, ﬂhumgﬁddﬁmdmrg mqed@éﬂvwﬁg&edxbm byaRbsloslasd BfFRSIHAL | on upon
contact with water, all zol %ﬁdemt at_1t contains. The second | ayer is

a prol ongéd- & @%[g%r’t§é’y@Pt“’§n'ﬂgr§Fj t ebRed) Akthgfwodawsss 6an vagh B 8@falwhi ch

gradual |y dehé Y&pschiveeioaes bk@suuswnasiwﬂthélyarﬁéesdéaaf ARgnitlidef usi on. 5 The
contents of active ingredient of each of the two |ayers can vary; in

general, the respective doses are substantially of the same order of
magni t ude. [[ﬁ@@ﬂ]Fd:%&aﬁF@”WeanQaﬁatéJﬂé@ﬁe%Férrc%h%ﬁ%ﬂ RO 1409240 Wﬂb@' n from

40% to 55% of he total dose of active ingredient contained in

- fornul at i on,the detaledasemiacigsingiasiest capteingd In ity Emulietion.datexaeple 48%
pr ol ongedqy edroasies I,@f@@eﬁta%nﬁqm %'rél? émefeﬁéétl%e?%oéoﬁtﬁﬁ fioh Asogl@se of

active i ngredl ent contai ned tion exanpl e 52% [ 0039]
Thus, accor di%y Qfothén@t%nfﬂﬁiél ﬁ%ﬁ?fl\fet ingrecdientucaitaioed o thﬁefotfﬁ!#@ﬁ*ﬁﬂ. ar 15

conpri ses: -g@nfhld §3o,1 Medi at e-rel ease |ayer conprising an active
I ngredi ent V\/nose sol Ubi | i ty is pH dependent, and one or nore binders, the
first layer optionally containing one or nore other excipients such as

diluents, disagifr PR | MoREH IS onk UGhbERARERL, tRE BAMAMINEr 3% Hvantion
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; '

- a second prblonged-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. |

[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,

- 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,

- from 0% to 1% by weight of colourihg agent.




20 - a second prolonged-rel ease | ayer, adjacent to the first |ayer,
conprising an active ingredient whose solubility is pH dependent, one or
*nore acidifying agents in the formof an acid salt, and one or nore

mat ri ci al e second layer optionally co | 0l nor e
ot her exci pi\@lﬁf%%wég di l uents, binders, |ubri can?@%’%@&emﬁﬁ%
agents. 25 [0040] According to one enbodingnt, the first immediate-release
| ayer conprises, as percentage by weight relative to the total weight of

the |ayer ur@8¢T] ASrding: &2 i e embadipent. dhe oSerand LRrolRBsedrelense, (VST dem

heni tartrat egomptles, 49 Qar-aiah éey%fﬁlr@velmbgbtth@foté#'v&é@ﬂtof the lay& g L0 10%
by wei ght of di sagagregatl ng agent - from0%to 5% by wei ght” of binder, -

from 0. 5% t FoPsKeiYPNNei ght of |ubricant, - fromO%to 0. 5% by wei ght of

flow agent, 35.- f4q OB 1% By e t%i&é]&erﬁfheﬁﬂbﬁkéﬁé ng agent. WO
2007/ 003746 PCT/ FR2006/ 001466° 8 According to one enbodi ment, the

second pr & onged- F@Péaé’éola@s/ebywétﬂﬁb@f jleent, as per centage by weight relative
to the total wei q[:grﬂgb% tB%O%M@WeFQ@?&FTaQQBP%%fH&H' on: - from1%to 10% by

wei ght of zol pidem hemtart Yot o 80% by wei ght of diluent,
- from20%to 50%%195\@091&% bvwmhﬁ ptacidifyimgdgenbnt, - from 5% to 15% by

wei ght of acidifywdh9o i 2 59 5% by wei ght of lubricant, -
fromO0%to 0.5% by V\B(%/e /ﬁ R%oﬁi’(&ﬁrf&iﬁt [0042] According to this

enbodi ment, the ffmmrm’/cah%%dynw%w@@fﬁgwwgeete a film coating |ayer,
coating t1la,e first and the second layers. This filmcoating |ayer can be

made from commercially avail abl e conpositions, for
[0042] According to this embodiment, the formulation can also comprise a film-

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® || 32F20797 and Opadry®
15 ¥S8-1-1418, 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 ingredienté 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 fubricants, can be added.
The choice between the functional excipients and also these diluents is well
known to those skilled 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



. exanpl e the products sold under the nanes Qpadry(r) Il 32F20797 .and
Opadry(r) 15 YS-1-1418, and generally conprises, as main ingredients a
*filler excipient, a polyneric binder, an opacifier, a plasticizer,

col ouring aos | vent. [0043] The excipients he
first and the s conaﬁ gger may be identical to or di Pﬁﬂﬁdﬁ?ﬁb&f#gﬁ

another, with the exception of the acidifyang agent. 20 [0044] The

COTPOS! 1 On RS HL I8 St 1 ) TR B BB SR 58
can be pr epa:*mmbyselmcéeaésa@ermrnwsna@mtef\fdmmeun@.ﬁby of AL hesbaghavend L.
ingredients in the {) SLYaﬁg‘%ﬁe or of salts with diluents, such as 25

m crocr yst al {¥3°hBagePeklies tol, sorbitol or |actose. Cher

exci pients, such as disaggregating agents or lubricants, can be added. The

choi ce between the functional excipients and al so these dlluents is well
known to thd9848kiThe eproigncedseigase tapetsooambeadkenaieth % dcarrsrafian of

enbodi ment, higickprkebie gamtd)q},é)rf&ﬂqn b t f xture
of the actl ve |?1Igre |Eeln{1(s) W t m{}r )gmr{lagttegls?igéégni@ be%}?tés)agg?ﬁengatl ng

agents and HD F'ﬁbe’&?'?ﬁérafertfﬁéﬁx%'aplieb r@th!ﬂﬁoww RRIYMerg dsfscribps alpvanul at ed
mat eri al obtgg} %plé'&@sé@gh "clel‘ll]hs%f w‘ﬁ;éh%e'll%'&h coﬁ%%i \ﬁ?é\‘ggra@‘ ahB'TRkS ' 0”

a tabl et -conpressing machi ne. 35 [0046] The netho are generall

those descr itBedchiye ﬂngéeqi'efﬂtenﬂa@mr@ongqs# mapnen vy diffesian twewglrrmzewﬂeu% 9

exanpl e Bg Bondhgilatwdik. J- Bandelin, R JF. Shangraw, Conpressed tablets,

in Pharmaceut’i cal dosage fornmns: Tabl ets, Vol 1, edited by H A Li eberrran

and L. Lachnan, Dekker N, Y. (1980). 5 [0047] The prol onged-rel ease

tabl ets can (ggad)r M2 nsdnds FdiC kiktof Egng% [ to the

formul ati on, V\ngtqhout nSFquaggr egls)ép‘%r'%t enttgs) W e |g}!er§><&l Wé@g&?ﬂé‘ﬁts are,

for exanple Coﬁhfégsi'@fémpn‘lbadcbyp\bﬂ ﬁrﬁtmsalescmpmdoamaled anﬁdﬂy%iﬁtﬂﬁ'&m based

on cel lul os 0 r d active
&h amé%t;émf‘dd a#g%}n% '?’%B‘IQE }Q‘]puli' G b%‘ﬁgﬁ F{eﬁ@ﬁ'ﬁ’ar‘ %J{'@ LS

ingredient in pr ol onge sion thr € SWO
15 Lachman 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
according to the techniques described above.




10 polyner network. [0048] The nethods for preparing tablets with several
| ayers or with several coatings are described by W C. QGunsel, conpression
*coated and |l ayer tablets in pharmaceutical dosage forns: Tablets, Vol 1,

edited by H. ' n and L. 15 Lachman, Dekker N : anpl e
1. Prepar ati‘g?%@@&ﬁggl ayered tablet containing a 6'?‘?5)([?-@()]&%@03}189?

zol pidem 20 [0049] A tablet having the cofposition indicated in Table |
bel ow i s prepared according to the tercg i qgues descri bed above. WO
2007/ 003746 PCT/ FR2006/ 001466 10 TabI—@—P—e IConstituents Wei ght (percentage

by layer) Imrediate-rel ease |ayer Zolpidemtartrate 2.4 Lactose
nmonohydr at 70.05 Mcrocrystalline cellulose 20 0 Sodium carboxynethyl

starch 3.8 | Hypronel I%%%St'ﬁﬁﬁﬁ't_ﬁe}. s 2.5 I\/Egné@!ﬂgll‘i‘i Q%&?%GQPY@WN@H)US
Pr ol onged- el casal e SIee e e 2 6 Lactose monohvdrate sb.2
Hypromel | osle 4000 mdedpider8@arateM crocrystal li ne cel | ukdse 20.0 '
.l\/bnopot assium tartf:éb"’tgsegmgnohri’/%%?é%i tm-stearate—16——- =
| Microcrystalline cellulose | 20.0
Sodium carboxymethyl starch 3.8
Hypromeliose 6 m.Pa.s 25
Magnesium stearate 1.0
Anhydrous colloidal silica 0.2
iron oxide ' 0.049
Purified water q.s.
Subtotal 100.00
Prolonged-release layer
Zolpidem tartrate 2.6
Lactose monohydrate 38.2
Hypromellose 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 . : g.s.
Subtotal 100.00
Table | (continued)
5
Film-coating
Lactose monohydrate 36.0
Hypromellose 15 m.Pa.s 28.0
Titanium oxide 24.63
Polyethylene glycol 3350 10.0
Iron oxide 1.37
Purified water _ q.s.
Subtotal 100.00




Anhydrous colloidal silica 0.2 Purified water g.s. Subtotal 100.00 Table
| (continued) 5 Filmcoating Lactose nonohydrate 36.0 Hypronell ose 15
"mPa.s 28.0 Titanium oxi de 24.63 Polyethylene glycol 3350 10.0 Iron oxide
- 1.37 PBurifi v?&oe, Subt ot al 100. 00 WO 2007/ 003 001466
11 Tot al ma?goo t[]oéﬂfg% et (ng) 260.00 Exanple 2. Pr éﬁiﬁpﬁﬂgﬁ}%@ﬁﬂ@é
two-|ayered tablet containing a 12.5 ng ddse of zol pidem 5 [0050] A tabl et

havi ng t he cerposition—inpeiecpted-in—Tabletl—below-is prepared—accofding

Az ava ey

St fet—e A p-epad
to the techni qubda mass oh the ablRtdmaYapi d 11 const i t AR nei ght (per¢entage
by layer) Tnmediate-release layer Zolpidemtartrate 4.8 Lactose
monohydrate 67.65 Mcrocrystalline cellulose 20.0 Sodi um carboxynet hyl
starch 3.8 BXampla2 Prepargtion phadwe-layencddablet gantaining & 2.3 my de$s ef ous

col | oi dal Siﬂoilﬁi@eﬂ- 2 Iron oxide 0.049 '

- & [0050] A tablet having the composition indicated in: Table Il below is prepared
according to the techniques described above.

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

10

Table |l (continued)

Zolpidem tartrate 5.2
Lactose monohydrate 40.6
Hypromellose 4000 m.Pa.s - 25.0
Microcrystalline cellulose ' 20.0
Monopotassium tartrate 8.0
Magnesium stearate 1.0
Anhydrous colioidal silica 0.2
Purified water _ gq.s. |




Purified water g.s. Subtotal 100.00 Prolonged-release |ayer 10 Table I
(continued) Zolpidemtartrate 5.2 Lactose nonohydrate 40.6 Hypronell ose
" 4000 mPa.s 25.0 Mcrocrystalline cellulose 20.0 Mnopotassiumtartrate
8.0 Magnesi 1.0 Anhydrous colloidal silic wat er
q.s. WO oo B A Rgs . o160 32 cubtotal 1oBCOlRAGRIddTARE, ng
Lact ose nonohydrate 36.0 Hyprorrel | ose 151 Pa.s 28. 0 Ti t ani um oxi de 20. 54
Pol yet hy| ene nl \lr\nl 335010 hdi gnf -ne—-5-46 Purifi ed wat er—g—s-
Subtotal 100.00 Total sr\’é’é%tagf t he tabl eft (rrg) 260. Om%parrpl e 3.
Preparati o of a {WO- FfitddaBingall €t contfai ni ng 12.5 mg of  zol pi dem
tartrate . an ' ' : I [t
i ndi cated ijn Tabl eLagtpsebmpboehyidsater epar ed according t38.@ he techni ques

descri bed above: ﬁ?&fr’loﬁei"&éle JFSJHﬂQé'_gucllt serght—(pet bczg.ﬁxgc by—tayer)

Titanium oxide 20.54
Polyethylene glycol 3350 10.0
Indigotine 5.46
Purified water _ q.s.‘

Subtotal : 100.00

Total mass of the tablet (mg) 260.00

Exampie 3. Preparation of a two-layered tablet containing 12.5mg of
zolpidem tartrate and tartaric acid

5 [0051] A tabiet having the composition indicated in Table Il below is prepared
according to the techniques described above.

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

10

Table |l {continued)

Microcrystaliine cellulose 20.0
Sodium carboxymethyl starch - 3.8
Hypromellose 6 m.Pa.s - 2.5
‘Magnesium stearate 1.0
Anhydrous colloidal silica 0.2
tron oxide 0.049
Purified water g.s.




| medi ate-rel ease | ayer Zolpidemtartrate 4.8 Lactose nonohydrate 67. 65
10 Table I'l'l (continued) Mcrocrystalline cellulose 20.0 Sodium
* carboxynet hyl starch 3.8 Hypronellose 6 mPa.s 2.5 Magnesiumstearate 1.0
Anhydrous c j jJd.Ca 0.2 lron oxide 0.049 Purifj . WO
D007 005748 WS BEEIAE0 T 105" 15 Bunt ot ol 100,00 Py ﬁ%ﬂ%@@@?‘gﬁ@ﬁ | ayer
Zol pidemtartrate 5.2 Lactose nonohydrate340.2 Hypronell ose 4000 m Pa. s
25. 0 M cro ruof alline-cellulose-20-0 Tartaric acid 8 4 '\/hﬂhQQlllm stear at e

1.0 Anhydrpus col | oi daUPtalca 0.2 Purified water q1%0008ubt otal 10Q. 00

Fil mcoating Hyprpmb,l,egcg e'l?aé@l'é’ s ©08. 0 Trraniant oxi de 2L. 6 Poryethyl ene
gl ycol 3350 Olron oxid A gelvsorb te 80 1.0

Zolpldem tartrate . 52
Lactose monohydrate 40.2
Hypromellose 4000 m.Pa.s ' 25.0
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
Iron oxide 1.4
Polysorbate 80 ' 1.0
Purified water qg.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
o with that of a formulation prepared according to Example 3.

The experimental conditions are as follows: '

- bucket apparatus

- dissolving medium: 500 ml of degassed 0.01 M HC!

- rotational speed: 100 rpm
10 - temperature; 37°C, 0.5°C
| - test sampie: one tablet to be analyzed per container

- dissolving time: 6 hours

- sampiing: continuous

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



' Purified water g.s. Subtotal 100.00 Total mnmass of the tablet (ng) 260.00
Exanpl e 4. Study of stability of the formulations of the invention [0052]
*The stability of the formulations according to the invention is conpared 5

wi th that of jon prepared according to Exanpl T

experi ment alwg)o%@%ggébare as follows: - bucket ang'Fi{'ﬁ%ZQ“%quééﬁﬁvi ng
medi um 500 m of degassed 0.01 M HCI - nHatational speed: 100 rpm 10 -

t enper at ur e: S3?70 ). 5C - test_sanple, one tablet to be anal yzed per

cont ai ner viergtien t: 28 MeduPs zolnidam arpte comresrgeul tersad ng:
every 5 m NurdydidRs tsHrée, WomkiHestandd?8Nn OUSIrM ok Rigri nutes up to 6 hours 15 -
assay: by UV spectrophotonetry at 295 nm (cuvette: 10 mm filter: 0.22 /inm
WO 2007/ 003746 PCT/ FR2006/ 001466 14 - standard: solution at 25 ng/l of

zol pi dem t ar[bb&?ger@?la&lﬂﬁﬁcﬁﬁaihéh ggﬁr rrégrégtentearwgfu%& BRd oI iﬁt\ﬁqicﬁfﬁ;h}enﬂ

standard, in 0.01 Mof HCl. [0053] The results obtained are represented in
Fi gures 1 9arf@presents thg pydiutiangefite dissglutieppifiestas a functiapitimercdsinehe

b epar ad accatine Bindgich biéBalscduBlaing B cxaithRl 8525 Wd bl GbRLT 1 on
tartaric acic@nteining tadiafigiapy a@g@iﬁlfyi,némnm ang Elgarer 2 rapessentssthe lexoletion ut i on
of the diss L Qf; i : i i : in A .
Formitati on > pre Sesifioh g6 o8 4 iR bt me. Sandd Nl 68 Mhlielidf,

cont ai ni ng Prepaiethopotadion uie t Examplee 2s(1RH thgf yotpidemg e tabjet [OOBAing t

appears t@atméﬁpfag i @h}é@gagg%ﬁgﬁ%%‘%ﬁghas a heat and noisture

stability grea an that o tion prepared according to
Exanpl e 3. WO 2007/ 003746 PCT/ FR2006/ 001466 15

[0054] it appears that the formulation of Example 2 has a heat and moisture

stability greater than that of the formulation prepared according to Example 3.



CLAIM5 1. Prolonged-rel ease fornulation that can be used with an active
I ngredi ent having a pH dependent solubility, conprising a matrici al

* exci pient based on a 5 hydrophilic polymer, the matricial excipient
cont ai ni ng ' of active ingredient, charac | in t
conprises on o)f{g%éj@ggi difying agents in the formfg’gfé%% Qé'g%%’ of an
organic acid. 2. Formul ation according to14él aim1, characterized in that
the acid salt of the 10 acidifying agent is an acid salt of citric acid,

tartaric acid, fumaric acid, succinicCA®% or malic acid, and nixtures
thereof. 3. Fornul ation accordi ng to Claim2, characteri zed in that the
acid salt of the _acidifying S m)nopot assiumtartrate, nonosodi um

tartrate, nohosodiiqlanged reje@qea U'BF'%H]aﬁﬁﬁﬁlblerléﬁeé witthan getive ingradient
thereof . 4. Weigihaii-aBpdHenf gbngmfyocﬁnghaﬁ % Riatribial SRR @a%%&%n'é‘ that

t he percentage f aci di fyi ng agent en appr oxi Yo and
appr oxi mat%l Ryd FQRWFpr'V\VB?@Hhe meﬁrm@k&mpeﬂb@@m@@mgappglm mﬂﬁsequ apfyand

appr oxi mat el .M%.%cﬁ\ehv chafcliRi-8dtn fhel ﬁfcbmgnéé% Sior bR aémfyg@talg%fnté gnhe

formul ati on. Formul ati on accord any one of

char act er i z@mM Rf amagid Sﬁﬁ@faﬁ,@fgﬂé'qa@& edient is chosen from zol pi dem
N-[ 2-[ (4-am nocar bonyl ) pyri md in-

2-ylJam no] et hyl]-2-[[3-[4-(5-chl oro-2-met hoxyphenyl ) pi perazin-1 25
yl ] propyl] arﬂ no] gyarmiaipmecaprdiag b Haiindle characterized in that the acid salt of the

5- (8- am ngy dr‘d?n
benzodi OXI n @boag[%T fgé@ﬁgﬁy alttﬁy? t)mp:)lapc):gjr‘ |tad?anlc4ac>'/q ]fuTagc Ec % SEUYS) - 2(3H
)-one hydr @rmalg: acid, and mixtures thereof.

7-f1luoro-2-oxo0-4-[2-[4-(thieno[3, 2-c]pyridin-4-yl)pi pera2|n 1-
yl]ethyl]-1, 2-di g%groqw nol i ne- 1- acet am de, cl opi dogrel and m zol astine. 30
6. Fornul atidn a mdiation aecaiging de &laim ichinastetizedinBhattharasict saltiofdee i n t hat

e 2010 Saldodlinh " il oHoBBOEA. ok BORBAOL A B AL BBt 11

that the activ edi ent em tar ormularion
‘accor di nd3t citeaty. tisediun cioatd, mdfprmtﬁeSMBdct erized in that 35 the
polynmer formng the matricial excipient is chosen fromcell ul ose and
derivatives thereof, for exanple hydroxypropyl net hyl cel |l ul ose, WO

2007/ 003746 4°CT/ FrpooeliQD 1amgerdirkp to Claims -2 or 3, characterized in that the

percentage of acidifying agent is between approximately 2% and approximately
10% by weight, for example between approximately 4% and approximately 8% by
weight relative to the total weight of the formulation.

5. Formulation according to any one of Claims 1 to 4, characterized in that
the active ingredient is chosen from zolpidem, N-{2-[(4—aminocérbonyl)pyrimidin-
2-ylJamino]ethyl]-2-[[3-[4-(5-chloro-2-methoxyphenyl)piperazin-1-
ylpropyllamino]pyrimidine-4-carboximide,  5-(8-amino-7-chloro-2,3-dihydro-1,4-
benzodioxin-5-yl)-3-[1-(2-phenylethyl)piperidin-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-
yllethyi]-1,2-dihydroquinofine-1-acetamide, clopidogrel and mizolastine.

6. Formulation according to any one of Claims 1 to 5, characterized in that
the acid salt of the acidifying agent is monopotassium tartrate, and in that the
active ingredient is zolpidem hemitartrate.

7. Formulation according to any one of Claims 1 to 6, characterized in that
the polymer forming the matricial excipient is chosen from cellulose and
derivatives thereof, for example hydroxypropylmethyiceliulose,




hydr oxyet hyl cel | ul ose, hydroxypropyl cel |l ul ose or carboxynet hyl cel | ul ose,
pl ant guns and derivatives thereof, alginic acid derivatives, and starch
-and derivatives thereof. 5 8. Formulation according to any one of Clains 1

to 7, charac hat it conprises one or nore

di saggr egat i Wﬁ@ﬂ?@4 I nders, lubricants, flow exmpg*ljéﬁggﬁosslé%mggl ouring
agents. 9. Fornul ation accordl ng to any ong of Clains 1 to 8, characterized
in that it rises: - a first imredi ate-rel ease | ayer: conprising an

Rt iy aTseliass L BrdpBproRyEeTb R SEn GuEOR ARG IuIaRY TR

bi nders, thegirhé shd lgah@sitiveP st AyirfOadididBiiviives tHhdVtartR Ad YeR@4tives
exci pi ents such as diluents, dlsaggregatlng agents, lubricants or

col ouring ag@ﬁfeé’ 15 - a second prol onged-rel ease | ayer, adjacent to the
first layer, conprising an active ingredient whose solubility is
pH dependen one_or nore acidifying agents in the formof an acid salt,

and one ord ndre nE@MUAtign assemifgdnrsy onRef LdaivRd 10 eharasiarized 4 that it
contai ni ng OfngHseBRINe Rthse cﬁlﬁ@ﬁt@' 8!@5@@@5’([?\9%%9“'@ Bdefs, Il.mrf&gﬁtrssﬂow

| ubricants or colouring agents. of mul*at on according to Caim9,
char act er i ze®KARERtHANDIINLUFING §Qeﬁtﬁned| ate- release |ayer conprises, as
percentage by weight relative to the total weight of the layer under
consideration: - from1l %to 10% by wei ght of zol pidemhemtartrate, 25 -
from 50% t o 95% bfermeiagian asecrdingemny onefof §8isot 1§ & ohamgtefiged it thet it

di saggregﬁjlﬁgnﬁgﬁ - from0%to 5% by weight of binder, - from0.5%to
2. 5% by wel ght ubricant, - fromO0%to 0.5% by wei ght of flow agent, 30
- from0%to qfl%twmdlagewfelaﬁsed@mmomv@sageaﬂ active ingrediatll whosensaidilBy di ng to

Comor as. LSS ol AoDAEERRA R CRIAE SRR SNl
| ayer under @®ne mereael ghexmplents such as diluents, disaggregating agents, Iubrlcants
or colouring agents; _ '

15 - 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.

20 _ _

10.  Formulation according to Claim 9, characterized in that the first immediate-
release layer comprises, as percentage by weight relative to the total weight of
the Iayer under consideration:
- from 1% to 10% by weight of zolpidem hemltanrate
25 - from 50% to 95% by weight of diluent,
- from 0% to 10% by weight of disaggregating agent,
- from 0% tc 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,
30 - from 0% to 1% by weight of colouring agent.

1. Formulation according to Claim 9, characterized in that the second
prolonged-release layer comprises, as percentage by weight relative to the total
weight of the layer under consideration: |
35 - from 1% to 10% by weight of zolpidem hemitartrate,
| - from 40% to 80% by weight of diluent,



35 from1%to 10% by wei ght of zol pidemhemtartrate, - from40%to 80% by
wei ght of diluent, WO 2007/003746 17 PCT/ FR2006/ 001466 - from 20%to 50%
*by weight of matricial excipient, - from5%to 15% by wei ght of acidifying

agent, - 5% by wei ght of [ubricant, %Db
ng ght of f|%28€7@630’é 120 )Iéorrrulgatlon accordi ng toPéﬁFh?@ﬁl&OMﬁ% i

characterized in that it conprises a f| | mq7f ormi ng l'ayer conprising, as
main ingredients, a filler_ excipient, 8@%&(%“ ¢ binder, an opacifier, a
pl astici zer, a cofremraq{gt%%tbvmféoéma exdpient3. For mul ati on accor di ng

to any one of CIafraﬁl5b,<,ftc91éa%bngmﬁ=saaﬁﬁﬁbagbrﬁhat it conprises: - a
first inmediate-rel ease | ayer onprising, expressed as percent age by wei ght

relative to the tBpmI0.%itg t5°/0f3yt”ﬁ@h§aﬂélbmfa'3§"br - 4.8% of zol pi dem
nei tart rat e, | 15omh §98650] v AELASE WIRRKIT at e, - 20, 0% of

m crocrystal line cellul ose, - 8% of sodi'um carboxyrret hyl starch, - 2.5%
of hydroxypropyl methyl cel lul ose 6 mPa.s, - 1.0% of magnesi um stearate, 20

- 0.2% of aanrOP&nﬁPAt’oﬂ c?‘é@&rd |tb im cﬂa%%%(&@é irl @0t BShHfses a fims-

purified water, - secon ease er conprising, expressed as
per cent age bf)@rmwsu @M@f ﬁ@nnatlslm a@ TBENE Iml‘eglﬁ%ﬂtsofa fifkey sxmmnm! lzapelymeps - 5. 2%

Pyl oxypr oyl o oh Ebifer 2 pedfiift Qk'bﬁ"ﬁﬁ@@ﬁé’ﬁ*ﬁ“ﬁ#ﬁr ocrystalline
cel | ul ose,
10 13.  Formulation accordlng to any one of Claims 1 to 12, characterized in that it
comprises:
- a first immediate-release layer comprising, expressed as percentage by weight
relative to the total weight of the said layer: '
- 4.8% of zolpidem hemitartrate,
15 - 67.65% of lactose monohydrate,
- 20.0% of microcrystalline cellulose,
- 3.8% of sodium carboxymethy! starch,
- 2.5% of hydroxypropylmethyicellulose 6 m.Pa.s,
- 1.0% of magnesium stearate,
20 - 0.2% of anhydrous colloidal silica,
~ 0.049% of iron oxide,
- ¢.s. purified water,
- a second prolonged-release layer comprising, expressed as percentage by
weight_ relative to the weight of the second layer:
25 - 5.2% of zolpidem hemitartrate,
- 40.6% of lactose monochydrate,
~ 25.0% of hydroxypropylmethylceliuiose 4000 m.Pa.s,
- 20.0% of microcrystaliine cellulose,
- 8.0% of monopotassium tartrate,
30 - 1.0% of magnesium stearate,
- 0.2% of anhydrous colloidal silica,
- q.s. purified water,
- a film-coating layer comprising, expressed as percentage by weight relative to
the weight of the film-coating layer:
35 - 36.0% of iactose monohydrate,
' - 28.0% of hydroxypropylmethylcellulose 15 m.Pa.s,



- 8.0% of nonopotassiumtartrate, 30 - 1.0%of magnesium stearate, - 0.2%
of anhydrous colloidal silica, - g.s. purified water, - a filmcoating

*layer conprising, expressed as percentage by weight relative to the weight

of the film ' : 35 - 36.0% of |actose nono : % of
hydroxypropyF‘S‘-rrti\;,}?Rd;sll“lglgg.‘%/‘tgﬁr ose 15 mPa.s, WO 2007/ 00374?%@?%3@? 1466
18 - 20.54% of titanium oxide, - 10.0% of1gol yet hyl ene gl ycol 3350, § -
5. 46% of i ndi gotin - (.S, purified water. 5 14. Fornul ation according to
any one of O ains gof’%o/"gbﬁﬂaéﬁé{?%'f’%rl zed in that it conprises: - a first
| mmedi at e-r el ease- h(aa.u%rofqmmlthywrﬂ@yc@xmaﬁsed as percentage by wei ght
relative to the vvegggé(qmcﬁhe first layer: 10 - 2.4% of zol pi dem

% Of

hemtartrate, - IgtiNSse nonohydrate, - 20.0% of mcrocrystalline
cel l.ul ose, - 3.8% gk. patiedWar boxynet hyl starch, - 2.5% of

, hydroxypr rﬁyl met hyl cel lulose 6 mPa.s, 15 - 1.0% of nagnesium stearate, -

. 2% of arthydrous colloidal silica, - 0.049%of iron oxide, - g.s.
pur|f|ed wat 4., --F@nﬁ%@mc@mlr@tg%yroﬁé%aeﬁa;méx%momyrééiéﬂm it Rssed as
percentage b 20 weight relative to the weight of the second l'ayer: - 2.6%
of zol pi dem ¥f§ﬁﬁ’rﬁ§Pt rate,

- a first immediate-release layer comprising, expréssed as percentage by weight
relative to the weight of the first layer:
10 - 2.4% of zolpidem hemitartrate,
- 70.05% of lactose monohydrate,
- 20.0% of microcrystaliine cellulose,
- 3.8% of sodium carboxymethyl starch,
- 2.5% of hydroxypropyimethylcellulose 6 m.Pa.s,
15 - 1.0% of magnesium stearate,
~ 0.2% of anhydrous colloidal silica,
- 0.049% of iron oxide,
- q.8. purified water,
- a second prolonged-release layer comprising, expressed as percentage by
20 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,
- 20.0% of microcrystalline cellulose,
25 - 8.0% of monopotassium fartrate,
- 1.0% of magnesium stearate,
- 0.2% of anhydrous colfoidal silica,
- g.s. purified water,
- a film-coating layer comprising, expressed as percentage by weight relative to
30 the weight of the film-coating layer:
- 36.0% of lactose monohydrate,
- 28.0% of hydroxypropylmethylcellulose 15 m.Pa.s,
- 24.63% of titanium oxide,
- 10.0% of polyethylene glycal 3350,
-1.37% of iron oxide,
- g.s. purified water.,



- 38.2% of | actose nonohydrate, - 30.0% of hydroxypropyl nethyl cel | ul ose
4000 mPa.s, - 20.0%of mcrocrystalline cellulose, 25 - 8.0% of
"nonopotassiumtartrate, - 1.0% of nmagnesium stearate, - 0.2% of anhydrous

col | oi dal si {y . purified water, - a filmcogd
conpri si ng, g"g?%%@%” 5@ per cent age by wei ght rel ati V?qﬂpR%@%?#l%‘%I ght of

the filmcoating |ayer: - 36.0% of | actosetgronohydrate, - 28. 0% of
hydr oxypr opyl net hyl cel l ul ose 15 mPa.s, - 24.63% of titanium oxide, -
10. 0% of pol yet hyl ene glycol 3350, 35 - 1.37% of iron oxide, - (Q.s.

purified wat€s. VEdRUbtion@374Qingdd ahR3AO6F BRIMSE to 19, dHaradtsrize|iRtizen
accordi ng toi an¥h Offwje of qﬁg#g\% 1 toé4, characterized in that it_ is in the
formof a tabl"ethe WEP o2 ARkl Tar examnleya qhated, multlaver Jahletwilthy 3 gore: ebRe: of a
soft or har dsafiedraiard gelatiis tdpuled e !
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