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\Derecho de la Competencia, Propiedad

Opt imum “ Industrial y Comercio Exterior

PH”, cuyo tntu r es SANOFI AVENTIS, v pldo a Usted declarar fundada esta

oposicion y er’q,; 8 nsecuenua negar el registro de 1a patenl:e solicitada.
s 2

1. INTERES PARA ACTUAR v

a lo dispuesto en el articulo ‘42 de la Decision 486 de 2000 de la

CAN, estando ddntro del término estipulado pcljvr la ley, manifiesto el legitimo interés
de nuestra remsentada para oponerse al regsstro de la patente de la refercncia,
atendiendo a quella sgficitud pretendida no cumple y(los requisitos dispuestos en, la
ley como se agnéiizaré mas adelante y de ser concedida afectaria directary& la
comercializaciomn Vgunos prodmtos de nqx rcpreﬁentada, que contiencn, con

particular zolpidet®. Por lo tanto, sohuto respetuosamente a ese Despacho se sirva

tener en cuenta fajpresente oposicion dentro del tramite administrativo que se surte en
i v - |

esta Superintenidentia.
i 3

2. FUNDAMENTOS DE HECHOS
2.1, la solici‘- 4l objeto de la presente fue ércsentada el 11 de enero de 2008
reivindicandp prioridad bajo la solicitud FR?0050006539 del 2005-06-28; y fue
publicada en Colombia, en la Gaceta de la prpicdad Industrial N° 602 del 31 de
)  , cuya publicacion internacional corresponde a la WO2007003746
del 20070111,

2.2.1a solicitud ml mbiana 07 136831 objeto de lha presente oposluon, se refiere a una

& .

formulacion ngeva para una liberacion prol«pngada de un prmupw activo que

presenta una splubilidad dependiente del plﬂ. La formulacion de la invencion

1‘.
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Sefiora Jefe,

Referencia

Asunto

Solicitante

Opositora

domiciliada én{la

estando dentro el término de ley y por orden expresa de mi representada, presento

G

Derecho de la Competencia, Propiedad
_ m Industrial y Comercio Exterior

2 MUEVAS CREACIONES

ih de Industria y Comercio

/

: Oposicion a la solicitud de patente de Invencion titulada
“FORMULACION DE LIBERACION PROLONGADA
DE PRINCIPIOS ACTIVOS QUE PRESENTAN UNA
SOLUBILIDAD DEPENDIENTE DEL PH”

. SANOFI AVENTIS
. GYNOPHARM S.A. /

:+ Expediente N°® 07 136831

-

.Publicada en la Qa/ceta de la Propiedad Induyrhl

N° 602 del 31 de Mmo de 2009

{URA MORENO BOHORQUEZ abogada en ejercicio, identificada

Judicatyrd, en mi condicion de apoderada de la sociedad

M S.A. “conformada bajo las leyes de la Republica de Colombia vy

ciudad de Barranquilla, Colombia, atentamente manifiesto que

oposicion a 13 concesion del registro de la Patente de. Invencion rirulada

“FORMULACIO

ACTIVOS QUE PRESENTAN UNA SOLUBILIDAD DEPENDIENTE DEL

N DE LIBERACION l:E’ROLONGADA DE . PRINCIPIOS

: |
i |
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comprende un excipiente matricial a base de polimero hidréfilo que contienc una

dosis detepminada del principio activo, y también comprende uno o varios agentes
acidificantes *‘,n forma de una sal acida de un 4cido organico.

on base en el articulo 14 de 1#1 Decision 486 de la CAN consagra lo

2.3.Ahota bien,

siguiente: “Las paises miembros otorgardn patentes para las invenciones, sean de producto o
{)rocedimieﬁto': en todos los campos de la tecnngia, siempre ue sean nuevds, tengdn nivel
inventivo 31 wan susceptibles de aplicacion ind;ustrial”. Asi las cosas, las invenciones
objeto de ;:p:a. ente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prigridad de esta solicitud se encuentran los siguientes documentos que

afecta la patentabilidad de la presente solicitud:
* DL WOP033835 publicada el 15 de junio de 2000,

2.4.Ahora bien, el documento D1, particularmente en la descripeion se relaciona con

formas dei

dosificacion de liberacion controlada de zolpidem o sus sales para liberar

zolpidem dtbte un periodo de tiempo predeterminado, segun un perfil bifisico de

4

disoluciopiddonde la primera fase es una fase de liberacion inmediata y la segunda

fase es unalfase de liberacion prolongada, Particularmente, en la descripcion se
definen comprimidos de liberacion controlada que comprenden zolpidem, un

derivado dej celuldsico y un dcido orgdnico seleccionado de dcido tartrice, acido

malico, acidb fumarico, acido lactico, écidoj citrico, acido adipim y acido succinico,
asi como sus sales. Esto se define claramente en dicha anterioridad D1 en la pagina
8, a partir ¢de la linea 4 donde se define?su disolucion independicnte del pH vy
donde los 4cidos orgénicos aceptables de 1a misma se cjemplifican a partir de la
linca 11 a ka linea 17 de dicha pagina 8.;Asi las cosas, como lo evidencia dicho
documento] D1, la presente solicitud nq» es novedosa pues lo revelado ya se

encontraba en el estado de la técnica.

‘ e N,
Ner L1995, 01, 104 Tel. 5(57!)\2 151213-6205021 - Fax (571) 6 1219 79
Tl negocios@optimum-co.coth - www.optimum-co.com
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2.5.Por lo tanto,
evidenteme@é de NOVEDAD.

i O

te documento objeto de oposicion a la luz del documento DI carece
(

I
I

2.6.En consecuendgia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud

colombiana: 07 136831 no puede pretender un monopolio por patente toda vez

que lo que prq%t’ende no cumple con uno de los tres requisitos necesarios para su

proteccion. |

\
l

2.7.Que por consiguiente, respecto a la solicitud #retendida se ticne que:

2.7.

2.8,

: L s . .
1. CARECEDE NOVEDAD: Segtin la dec1?510n 486 de la Comunidad Andina de
Naciones, | Articulo 16.- “Ura invenciéni se considerard nueva cuando mno estd
comprendid en el estado de la técnica. El estado de lal técnica comprenderd todo lo que

haya sido | accesible al piblico  por wna descripcion escrita w oral, utilizacion,

ixqcion o cualquier otro medio antes de la fecha de presentacion de la solicitud

activo que

objeto de paf
Conumidad _
patentes pard 4

tecnologia, siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion

i:

oy

o 11995, Of 104 Tel. (571) 2131213 -6 2050 21 - Fax. 57D 6 1219 79
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industrial.”. Lalsolicited pretendida no cumple con uno de los tres requisitos de

patentabilidad

2.9.  Por tode kb anterior, atentamente solicito|a usted ‘que se sirva declarar fundada
|

la presente oposicion y negar el registro |Patente de invencion denominada

"OU'E PRESENTAN UNA SOLUBILIDAD DEPENDIENTE DEL
PH”, cuyof.ti tlar es SANOFI AVENTIS,§ solicitud Colombiana que aparccio
publicada en §a Gaceta de la Propiedad Inqilustrial N° 602 del 31 de Marzo de
2009,

i

3 PRUEBAS

stpaidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prueba ep @ste asunto los siguientes:

o D1 WOM33835 publicada el 15 de junio de 2000.

4. FUNDAMENTO DE DERECHO

Fundamento estaj observacion en las normas legales siguientes:

4.1. Numcl%_a-lj‘l.del arriculo 586 del Codigo de Comercio. -

11995, Of 104 Tel. (571)2 13 12 18 - 62050 21 - Fax. (571D 6. 12 19 79
Famaili negocios@optimum-co.com - www.optim um-o.com
Bogota Colombia
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6. NOTIFICACIONES

Para e

de notificaciones que por disposicién del articulo 50 del Decreto
01 de 1984 |

hacer su Despacho, informo que mi representada y la suscrita

JRA MORENO BOHORQUEZ .ot
C.C.51'975.664 e Bogoth i

L I .
Mo .comm - W optimumeo.com

Bogota Colombia



PODER ESPECIAL

Yo, LUIS PALACIOS ARAGON, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en el
presente documento g¢tiia en calidad de Representante Legal de la sociedad
GYNOPHARM 8.A. sociedad legalmente constipuida y domiciliada en la ciudad
de Barranquilla (Colombia), por el presente documento otorgo a la doctora
_ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, -
identificada como aparece al pie de su firma, con tarjeta profesional No. 83823

del C.S. de la J., poder-especial, amplio y suficiente, para formular .

oposiciones u observaciones a la solicitud de patente No. 08 136831, itulada

“FORMULACIONES DE  LIBERACION PROLONGADA DE

PRINCIPIOS ACTIVOS QUE PRESENTAN UNA SOLUBILIDAD

- DEPENDIENTE DEL PH?”, #fiyo titydr es SANOFI AVENTIS, publicada
en la gaceta No. 604 del 31 de marzo de 2009. - .

Nuestro apoderado queda facultado, de manera expresa, para realizar todo tipo
de actos necesarios para llevar a cabo el trdmite de la oposicién, incluyendo, sin
limitacién, preparar y presentar solicitudes, hacer declaraciones, pagar tasas,
contribuciones e impuestos, recabar los titulos o certificados. Asimismo quedan
autorizados para impugnar administrativa y judicialmente todo lo que fuere
resuelto en el expediente a que se hace expresa referencia en el presente poder,
con todas las facultades generales'y especificas que fuera requerido para ella,

De la misma manera, ademés de las facultades que le confiere la naturaleza del
presente mandato, se encuentran facultados para recibir, desistir, transigir,
sustituir, y reasumir e} presente poder, incoar acciones, interponer recursos y.

2 . B T ; ‘
- v ] !

‘Acepto:

Bl detc

" FLIANA ISAURA MORENO BOHORQUEZ
C.C. 51°975.664 de Bogota . Lo
T.P.A. 83823 del C.S. dela J.
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(57) Abstract

(54) Title: CONTROLLED-RELEASE DOSAGE FORMS COMPRISING ZOLPIDEM OR A SALT THEREOF

The present invention relates (o controlled-release dosage ft,i:rms of zolpidem or salts thereof adapted to release zolpidem over a
predetermined time period, according to a biphasic profile of dissolution, where the first phase is an immediate release phase and the second
phase is a prolonged release phase and particular embodiments thereof intended to avoid abuse.
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release p eparation which has'd biphasic release profile of
a pharm&c;logical]y active agedt, comprising a core
containing the active agent an& a coating applied thereon,
wherein the coating consists o# a film-forming polymer
which is [insoluble in water and gastro-intestinal fluids
and a wa;ér-soluble pora-creatﬁng material also including
the actiye agent. |
EP 361940 discloses granulesfwhich have a spray-dried
substahc: carrying an adsorbe@ pharmaceutical and a layer

release| (i.e. release after a predetermined delay)
pharmaceutical preparation c#mprising a core coated with a
hydropheobic material and a sdrfactant.

is a suitable short acting hypnotic for the
uled-release dosage form according to. the present
tion. Zolpidem is a hypnotic from the therapeutical
¢f imidazopyridines. It is administrated crally by
¢f a tablet or other #olid dosage form.

m acts rapidly. Indeéd pharmacokinetic and
mapodynamic data show that zolpidem has both a rapid
absaﬁj ion and onset of hypﬁotic action., Its
bioagiilability is 70% folléwing oral administration and
demd@ftrates linear kineticﬁ in the therapeutical dose

jé, which lies between 5 and 10 mg in conventional

- peak plasma concent#ation‘is reached at between 0.5
hours, the eliminatiqn half-life is short, with a

5f 2.4 hours and a duration of action of up to 6



10

15

20

30

35

K

,X<8(

w0 00/338‘_135 PCT/EP99/10454
2

hours. [

For reasons of simplicity, in the absence of contrary

indicatg.n, within the whole déscription "zolpidem" or the
“drug” means zolpidem per se as well as its salts.

The prefgrred salt of zolpidem{is zolpidem hemitartrate.

| |

Up to now4 according to the rapidity of action of zolpidem,

only immadiate release dosage forms were developed, which

disintegsy
dissolve

éte rapidly in the ga@tro—intestinal tract,
in the fluid of the gastrointestinal tract and

underga
pharma@m

The new

xystemic absorption, where zolpidem, can exert its
ogical effect and induce sleep of the patient.

:osage forms accordlnq to the present invention

enable t¢ sustain release ovexr a period compatible with the
desxreq time of sleep and theitlme needed for elimination
of the;@kug from the human body to a sufficiently low
level. 1
Thereforﬂ, as a first object,\the present invention
prov1d¢a
zolpldam or salts thereof adapted to release over a
predeterglned time period,

of dissy

controlled-release d@sage forms comprising

according to a biphasic profile
ution, where the first phase is an immediate

releasbfphase and the second phase is a prolonged release
phase.’ i

|
The "totlal amount of drug" mehns the quantity by weight of

the dﬁuj comprised in the who&e dosage form according to
the invention.
The f;x t phase or immediate Telease phase is that part of

the dls'olutlon profile from 0 to 30 minutes in a suitable
in vx@r} ~dissolution test. A}sultable dissolution test is
for example one of the method described in example 1:
methodﬁfhere measurement is carried out in a type II
dissoL ¢ion apparatus according to U.S. pharmacopoeia in
aqueoy; buffer at 37°C, or v#riations on this as well known
to on& ho is skilled in the art The proportion of the
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drug dissg¢lved during this phase is the proportion of the
total amegnt of the drug which is dissolved at 30 minutes.
In an advantageous embodiment df the dosage forms according
to the prgsent invention 20% or more of that part of the
drug allotted for the first phase is dissclved in 20

minutes and more preferably in 15 minutes.

The second phase or prolonged release phase is that part of
the diss‘lution profile which ib after 30 minutes, measured
in a sulﬁable in vitro dlSSOlUthﬂ test, such as described
in example 1. The present 1nvent10n then proposes dosage
forms of the drug whose complete dissolution time for the
secondrp\ase is between 2 and‘6 hours, and preferably
between{’.ZE and 3.5 hours.
The prbﬂ'le of the second, prolonged release phase is
definqﬁw y the percentage reléased at times T;, T, and T3,
as follows. ;
T, is the beginning of the se&ond phase of drug release,
and ig #gual to 30 minutes. j
T, is ndar the end of the secbnd phase of drug release, and
is the jlme at which 85% of the drug allotted for the
second;nhase is released.
T, is the time at which 50% Qf the drug allotted for the
seconﬁg hage is released. For example, if 50% of the total
amount. jof drug is released at 30 minutes, there is 50%
remahnfng for the second phase of release. T3 is therefore
the tiMe for 92.5% dissolution [50% + 0.85x50%], and T, is
the time for 75% dissolution.

The &agand phase can represent a profile of release

prop@r ional to the square root of time, according to the
equat;xn proposed by T.Higuchi, J.Pharm.Sci. 52, 1145 '
(196@}, sometimes called matrix release, where (T, - T;) =
0. 35%-5 - T,). More advantageously the second phase can be
flrauforder release where (T, - Ty) = 0.37(Ty - Ty{). Still
mora fdvantageously the second phase can represent a
profl:e of order zero or a sigmoidal profile. A profile of

ord@@_zero is one where the release rate is constant or

el
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near-condtant, and (T, ~ Ty) = 0.59(T; ~ T,). A sigmoidal
profile ”s one where the release rate in the second phase
acceleraties so (T, - T;) > 0.59(T, ~tT1). profiles
intermegdiante between these different types are also
covered: ' |

The rapi@?release in the first phase induces the immediate
sleep of the patient and the second phase allows the drug
blood lev‘l to be maintained at or below the peak level,
but hlgh@ than the level obtamned with an immediate
release de¢sage form, at the saMe time after dosing, with
the OijC”lve of maintaining sLeep.

The presest invention then proposes dosage forms of
zolpide@f*r a salt thereof whose complete dissolution time,
defined a4 the time for release of 90% of the total amount
of drug ig between 2 and 6 hours and preferably between

2.25 and ‘ 5 hoars.

40 to 70%i f the total amount of drug can be released
during the immediate release ph#se, preferably between 50

and 60%.

An examplefof such an in vitro release profile is given in
figure l},{here 60% of the total amount of drug is released
during the! immediate release phase, and the second phase is
zero ordéf}with 90% of the total amount of drug dissoclved
in 3 hou#a_ Further examples of such profiles are shown in
figure Zﬁfihere 50% of the total amount of drug is
dissolved-éuring the immediate release phase, and the
second pmale release is according to three other types of
proflle,Jrflease proportional to sguare root of time
(matrix Qg;ease), first order release, and a sigmoidal
release ﬁﬁ fila.

As a secopd object, the present invention provides
controlla@

release dosage forms of zolpidem or salts
racterised in that they comprise two kinds of
cal entities of drug: |one immediate release

thereof,
pharmaceuf

i
"

i

PCT/EP99/10454
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entityla'd one prolonged release entity. The drug dissolved
during, the immediate release phase (before 30 minutes) is
contained within the immediate release entity, and that
liberated in the prolonged release phase (after 30 minutes)
is contained within the prolonged release entity.

small gyantities of the drug in a formulation for rapid
jcan be retained in the formulation and thus may be
at a time after 30 minutes from the beginning of
V'folution, and are thus included in the prolonged
releasa‘phase Similarly, small quantities of the drug
‘ated in the prolonged release pharmaceutical entity
:eleased before 30 minutes, and thus form part of
_Jldiate release phase.

;f g to the presént invention, the proportion of the
coptained within the immediate release entity and

ived within 30 minutes is at least 90%. And the
propor@ion of the drug contained within the prolonged
release entity and released within 30 minutes is comprised
betweeri 0 and 35%, and preferably between 0 and 25%.

release

incorpo
may be

Among dosage forms able to match the requirement of a
biphasic profile and to comprise the two kinds of
pharmageutical entities defined above, the following may be
cited:;capsules, tablets, m@ltilayer tablets, multicoated
tabl@t#.

ediate release entity shall be understood in the
invention as a singie pharmaceutical immediate
gp unit like for example an immediate release tablet
or péllet, or several such units formulated into a capsule
or aﬁﬁablet ; as an immediate release matrix in a tablet ;
as an immediate release lay?r, that can be incorporated in
a mqitilayer tablet ; as anjimmediate release coating layer
in aﬁﬂulticoated tablet or pellet.

The;piolonged release entity shall be understood in the
t invention as a pharmaceutical prolonged release
unit:guch as, for example, a prolonged release tablet or
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:
-br several such unltstormulated into a capsule or

a tablétl, as a prolonged release layer, that can be
1ncorp0r“ted in a multilayer &ablet ;oas a prolonged

igéd release entity are administered simultanecusly
3¢rately are also encoﬂpassed in the present

. Lo J

invention. }

; |

|

Figuﬁe‘l shows an exahple offa in vitro biphasic release
profild, where the immediate}release phase is 60% of the
total @mount of zolpidem, anb the second phase is zero
ordeﬁf&ith 90% of the total Fmount of zolpidem dissolved in
3 ho@ﬁ}. |

Flgure*? shows an examples @f biphasic in vitro release
profil.s, where 50% is dlssalved in the first phase, and
ﬂ‘ond phase release is (i) proportional to the sqguare
rouﬂé'of time (continuous line), {ii) first order (dotted
liné};,and (1ii) a sigmoid #elease profile (dashed line).

-;comparlng the 1mmed;ate tablet formulation of exawpla
. the combination of an immediate release tablet and a
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spows the dissolution proflle cf a mixture of

lmmedlatag elease and prolonged release sphercids ol

example ﬁ,

Figure T

in 0,01 M hydrochlorlc acid.

JhOWb bilayer and multllayer tablets. (a) Rilayer

tablet da&sistlng of one immediate release layer and one

prolonqu release layer.

(b) Trlple layer tablet consisting

of two du&er immediate release 'layers and one inner

prolongéﬁ release layer.

(c) Triple layer tablets

conalsting of an outer 1mmedlate release layer, an inner
prolongad release layer, and an outer layer not containing
active supstance, modulating t@e release profile. (d)

Triple }f
releasei Yayer, an outer prolon
inner 1@y
releas@ﬁ\
Figurejﬁ{
tabletﬁ&{
6.8 and&fﬁ_?.s phosphate buffers.

Figureig

rer tablets consisting of an outer immediate

ﬁed release layer, and an
r not containing actﬁve substance, modulating the
irofile. |

5
shows the dissolution profile of the bilayer
“example 6, in 0.01 ¥ hydrochloric acid, and in pH

|
|

shows the dissolution profiles of the bilayer

tablet: and of the combination of an immediate release and a

Figure .},
tablet{ﬁ
acid and

Figur@f]
table@;ﬁ

i

release tablet of comparative example 2, in

“widrochloric acid.

0 shows the dissolutipn profile of the bilayer
in 0.01 M hydrochloric
in pH 6.8 phosphate buffer.

f comparative example 3,

1 shows the dissolution profile of the bilayer
f example 8, in 0.0lgM hydrochloric acid.

The d@a&ge forms according té the invention typically

contain

from 4 to 16 mg of z¢lpldem as zolpidem base, and

prefepably 6 to 12 mg of zolﬁldem as zolpidem base. The

;.‘may be incorporatedﬁas the base, or as a
f’futlcally acceptable

alt of zolpidem. Among dosage
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base, according to thé invention, those comprising
hemitartrate are espe#ially preferred.

:

ageous embodiments, d#sage‘forms may be formulated
to obtain in the second phase a dissolution

indepeﬁ@@nt of the pH. The prekerred manner to achieve such

a dissaoly
to . add ‘g

tion, in the case of basic drugs like zolpiden is
pharmaceutically acceptable organic acid into the

dosage ‘fdrm, according to methods known from one skilled in

the art..

Such dosage forms are preferred.

These pha

rmaceutically acceptable organic acid can be

chosen f¢r example among maleic, tartaric, malic, fumaric,
lactic, ¢itric, adipic or suchnic acid and their acid
salts whére these exist, in tﬁe form of racemates or
isomers, | where these exist. According to the invention,
acids p&pticularly preferred are tartaric, fumaric, citric,
and suééinic and their acid salts.

| |
Variou§3formulations, not 1im%ting the scope of the present
invention, illustrating the inention are described
hereaftqr: |

(1) A;Cépsule comprising one or more immediate releasc
tableﬁsfand one or more prolonged release tablets:
Immediéte release tablets may be prepared by direct
compréééion of mixtures of tﬁe drug or salts thereof with
diluentsg, such as microcrystdlline cellulose, mannitel,

sorbitol, and lactose. Other functional excipients such as
disinig rants and lubricantsfcan be added. Choice of these
functiopal excipients as well as diluent is well known to
anyonefikilled in the art. Aiternatively tablets may be
prepa;eﬁ'by granulation with?water of a mixture of the drug
or sa1§‘ thereof with suitabie diluents, disintegrant and
binding polymer ; calibratioﬁ and drying of the granulate ;
' ;_' of a lubricant, followed by compression on a
tableﬁi g machine. The metho@s used are those generally
descr@f d in thke pharmaceutical literature, see for
exam§§;g B. B. Sheth, F. J. Bandelin and R. JF. Shangraw,
sgsed Tablets, in Pharmaceutical Dosage Forms:

24

vt
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Tablets, Vol 1. edited by H. A. Lieberman and L. Lachman,
Dekker N.Y.|(1980).

Prolonged release tablets can be prepared by coating
immediate release tablets with a diffusion limiting polymer
coating. Suitable polymers can be chosen among ethyl
cellulosé, methyl methacrylate cbpolymers, such as

3, Budragit® RL, Eudr%git® NE commercialized by
Rohm Pharm . Coating methods cad‘consist in spraying a

the polymer on the ﬁablets, either in a pan
fluid bed coating aéparatus. The solvent may be
organic or agueous, depending oﬁ the nature of the polymer
used. Coafjing methods are descr;bed in the follow1ng works:
J.M. Baka ‘ Mlcroencapsulatlon,{ln L. Lachman, H.
Lieberlmmgn and J.L. Kanig (Eds.) The Theory and Practice
of Indust ial Pharmacy, Lea & Febinger, Philadephia, USA,
1986 ; J.M. McGinity, Aqueous ﬁolymer coatings for
Pharmaceutical Dosage Forms, Dékker NY, 1989,

Alternatively prolonged release tablets can be prepared by
incorporating matrix-forming ekcipients into the

Budragit®

solution. o
coater or

formulatjon, and omlttlng disi ntegrants Such matrix-
forming excipients may be hydgophllic polymers, which
include ydroxypropylmethylce@lulose,

thylcellulose, hydro#yethylcellulose, and which

swell in contact with aqueousfliquids, and control release
of the drug by diffusion through the swollen polymer
network; and are incorporated at a level between 10 and 30%

by weight with respect to that of the prolonged xelease
tablet.|

Otherwijse the matrix forming;excipient may be a lipidic
substarce, such as hydrogenated castor 0il, or carnuba wax,
incorpgrated at a level between 10 and 40% by weight with
respect to that of the prolqhged release tablet.

Prol@n{ed release tablets can be formulated, as zolpidem is
a basi‘ drug optionnally wmth a pharmaceutlcally acceptable

(2)?ﬁ{¢apsule comprising agmixture of prolonged release
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pellets aﬁ” immediate release pellets:

The immediate release pellets may be prepared by deposition
of the druf suspended in water ¢r an organic solvent such
as ethanpl) with hydroxypropylmeihylcellulose or povidone or
another & itable polymer to actfas_a binder, onto a
spherical [granule. A fluid bedﬁéoating apparatug is
generallyjused. Particles may be agglomerated to form
sphericall granules or pellets,;in a high speed mixer
granulatgr, or rotary fluid bet! agglomerator. These methods
ibed by K.W.Olson andvA.M.Mehta,

rm.Tech&, Prod.MEfr. 6?18—24, 1985. Pellets may be
ared by extrusion offwet masses or melts followed
onisation, for examplé as described in C. Vervact,

4 & J. P. Remon Int.J.Pharm. 116 (1995) 131-146.

ts used are typicallﬁ those with plastic qualities

as| microcrystalline celiulose, but also mannitol.
juantities of a polymekic binder are generally added.
Surfédlants such as sodium qbdecyl sulphate may also be
incorperated to give easier extru31on. |

are desc
int.J.Ph

Prelonged release pellets are prepared by coatlng immediate
releage pellets in the same way as described for the
tablets. Coating may be carried out, for example, in
coating pans or in fluid bed coater-driers. The amount and
compopition of the coating is adjusted from that used in
the fablet, to reduce the permeability of the coating in
order to take into éccountfthe far greater surface for
diffpsion in the pellets.

Prolpnged release pellets can, as zolpidem is a basic drug,
cdn ain a pharmaceutically acceptable organic acid so as to
m&i_tain the micro~pH of the interior of the pellet during
d@sfolution in the neutral pH conditions of the small
iﬁﬂfstine.

Ai;ernatively, as zolpidem is a basic drug, prolonged
wefease pellets may be coated with a pH sensitive membrane,
ce taining polymers soluble at neutral pH and impermeable

an acid pH, such as Eudrag1t® S, allowing increased
rmeation by the drug at pH 5 and above, to compensate for

;t e decreased so]ublllty of the drug at higher pH values.

Ajternatively sustalned release pellets and immediate
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weler .

pt comprising a number of prolonged release
lets comprising the dﬁug imbedded in a matrix
ising the drug: |

ply the tablet may coﬁsisf of a mixture of
release coated: pellet$ and of immediate release
pellets comprising the drug, imbedded in a
matrix.

:’ly the prolonged release coated pellets may be

coated with a layer comprising the drug and
ients allowing immediate release from that
dded in a drug-free matrix.

surrounding the pelléts should preferably be
so that the compression into tablets does not

with the integrity ofgthe membrane surrounding

s. On contact with fluid the tablet

the pelléﬁ

intestine.

(4) A muld]

(1) on
drug j
derivyg
(ii} @
the;dt
and pd
{11k
compr
hydﬁai
hydyas
lacuq;
and w'

ites, releasing the drﬁg rapidly, from the matrix,

diate release pellets, or from the immediate

' flaintain the micro-pH bf the pellet during

n in the neutral pH conditions of the small

ilayer tablet comprising:

e or two prolonged release layers, comprising the
nd a hydrophilic polyﬁer {preferably a cellulose
tive}, ,

ne or more immediate release layers
ug, ‘

¥ssibly, .

lanother layer not comprlslng the drug, but
sing hydrophilic palymers, such as
ypropylcellulose, hyd&oxypropylcellulose,
yethylecellulose or soluble diluents,
e, sorbitol, mannltol or hydrophilic polymers

comprising

such as

luble excipients, Whlch layer modulates release
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of the| drug from the prolonged release layer.
Each layés contains other excip@ents, so as to give
suitable groperties for compresbion,alubrification, binding
as is well known to one skilled in the art. Examples of
such bilayer and multilayer tabﬁets are shown'in figure T7a-
d, where immediate release laydrs are designated by i,
prolongedjrelease layers by p #nd layers modulating the
release piofile by m. '

(5) A mul:icoated tablet comprising:
(1) a) core comprising the ?rug and as zolpidem is a
basic'drugs, optionnally a pharmaceutically acceptable
organic acid to maintain 4 nstant pH,
(ii) ja polymer coating layﬁr giving slow release of the
drug:/from this core, |
(iii)| a coating layer comprising the drug which is
relegsed rapidly or immediately on contact of the
dosage form with fluid. ;’
Each poruion of the tablet, 1q particular the inner core,
can contain other excmplents,lso as to give suitable
propertig¢s for compression, ]qbrlflcatlon, and binding as
is well known to one skilled gn the art. Methods for making

both mulpilayered and multicoated tablets are described by
W.C. Gungel, Compression coated and layer tablets in
Pharmag,ftlcal Dosage Forms: Tablets, Vol 1. edited by H.
A. Liebmpman and L. Lachman, Dekker N.Y. (1980).

As othe.
scope aa

particular embodiments encompassed within the
the present invention, pharmaceutical compositions

1ntendaw to avoid abuse may be cited.
Indeeq 4t is known that some drugs and in particular
hypnoﬁiwg intended for legltlmate oral use have the

1l for abuse.

One way‘of substantially reduc;ng or even eliminating this
potenﬁ&}l for drug abuse for the pharmaceutical
formulallons that are objects of the present invention is
to prp
admin
of:

Tde pharmaceutical compositions for oral
fratlon comprising zolpidem capable at the same time

A
P
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~ libétating the active principle according to a biphasic
in vitdo profile as described above, following normal
administration and,

- if it].is introduced in a drink, whether or not containing
alcohol], generating visual change or changes in the

rence of the drink. Thi# visual change or changes are
I to avoid administration of the active principle to

in the saild drink without his or her knowledge.

These viisual changes, according to the present invention
includel all means of indicating the presence of the said
composition in a drink. The followimg nay be cited as
methoﬁs-for inducing wvisual ¢hanges: inclusion of coclouring
excipients, floating of the éomposition at the surface of
the dripik, formation of insoluble particles on the surface
of the drink, on the brim of the glass, in the drink and/or
on the pottom of the glass or a combination thereof.

The drink, eventually with alcohol, may for example consist
of cofiﬁe, tea, wine, fortif@ed wine, spirits, liqueurs,
old chocolate-flavoured drinks, all gaseous
alcoholiic or not-alcoholic diinks, all cocktails or

hot or

: utical composition at the surface of the drink.
iscosity may be obtained by one or more gelating
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is set forth beneath.

The composition according to this particular embodiment of
the present invention can liberate particules even if the
compositieh does not float or not immediately.

The effervkscence generator can be a carbon dioxide
generator, system. It can comprise a suitable carbon dioxide -
generator pgent and a pharmceutically acceptable acid.

The carbon dioxide generator agént is normally a carbonate
or bicarbgnate of an alkali or alkaline earth metal or an
amino acid. Calcium carbonate, sodium bicarbonate,
potassiumicarbonate, potassium bicarbonate, L-lysine
carbona@&_ arginine carbonate or sodium sesguicarbonate may
be cited &s carbon dioxide generator agents.

The acid may be an acid anhydride, a monocarboxylic acid, a
polycarba\yllc acid or a partial salt of a polycarboxylic
acid. More particularly CitrlCﬂ tartric, ascorbic, fumaric,
nicotinic; acetysalicylic, mal@xc, adipic, succinic, malic,
malonic

cid may be chosen or glutaric anhydride, citric
anhydridd, monosodium citrate and succinic anhydride.

The carben dioxide generator abent may be constituted by a
mixture ¢f carbon dioxide generating agents cited above.

In such & carbon dioxide geneﬁator system, the content of
acidic§gimpound is generally @hosen such as the ratio
betwaep;\he number of moles in the said acidic compound
with réﬁ ect to the number offmoles in the said carbon
dioxidg generator agent is between 1 and 2.

The g@ﬂﬁforming substances cab consist of one or more
f;“lic excipients provoking the swelling of the

compo$itlon and the trapping,bf the gas released.

In ord&: to form insoluble particles, one or more

lipop§§¢@c excipients are added to the hydrophilic

The pp; ess of effervescence and formation of partlcles
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viscous agglomeratesjwhich float and stick to the

his process can last between 0.5 and 25 minutes
dependin

h on the type of drink.

pophlllc exciplents the following may be cited:

glycerbl stearates, palm;tost@arates and behenates;
hydrog%nated vegetable oils and their derivatives;

" and animal wax and their derivatives;
j f.ted castor oils and their derivatives and cetylic
esters: and alcohols. ‘
Among‘h'drophillc excipients the following may be cited:
cellulose derivatives, hydroxyethylcellulose,
hydroxypropylcellulose (molecular mass from 50 to 1250
kDa}, hydroxypropylmethylcellulose {molecular mass from 10
to 1500 ] kDa}, carboxymethylcellulose and sodium
_\ethylcellulose, vegetable gums and their
itives; derivatives of dlginic acid;
hyleneglycols and their derivatives; starches and
rivatives; silica, polymethacrylates and acrylic
\7;methacrylate copoplymers..
f $he constituants of the gel forming substance can be
chosen.#&s being less soluble in alcohol.

ting exciplent can be%advantageously added as giving
rise to,visual change prevenﬁing abuse, It can colour
peously the liguid or}the particles or one

antly of the other.

‘stiitable colouring excipients the following may be
indigotine, cochineai carminic acid, yellow orange
S8, allura red AC, iron oxideé, cucurmin, riboflavin,
tartrazine, quinoline yellow; azorubine, amaranth,
carmines, erythosine, red ZGL patented blue V, glittering
blue FQF, chlorephylls, coppér complexes of chlorophylls,
gxeen $; caramel, glitteringiblack BN, carbo medicinalis
veget&bilis, brown FK and HT} carotenoids, Annatto
extracts, paprika extracts, iycopene, lutein,
cantdﬁﬁanthin, beetroot red,}anthocyanes, calcium
carb@ﬁﬁte, titanium dioxide, aluminium, silver, gold or
litholgubin BK or any other colouring excipient suitable

A coloul
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for anlpgal administration.
These yibual means of preventing abuse may comprise a
e :
distin;ﬁ_pharmaceutical entity, not containing active
substaﬁ@f, along with the immediate release and the

release entities, that comprise the

sustaipied
pharma&djtical form, or they may be incorporated in one of

these yﬂy entities. Yet a third method is to incorporate
11 or;”~rtain of them into a separate entity and at the
same time add certain to the immediate or sustained releasc
entltyJ“

The me':»d of incorporation of abuse resistance as

';;ﬁ above will depend oh the type of formulation. In

; of tablet formulations descrlbed above, including

3 abuse resistance conferlng substances, Such a
j ﬁy be added to the sustained release tablet or
tablet& W1th1n a capsule proVLded the said tablet is
formulaved as a matrix and Lq not coated with a coating
confe%izg the sustained rele#Se properties.

In théf?ése of a capsule containing controlled release
pellets!and immediate‘releasd pellets or granulate, abuse
resiséﬂfce confering substanqes with the exception of an
efferﬁﬁicent couple may be idcorporated in the immediate
relea&e}entity or added sepaﬁately.

The exf

ples which follow iliustrate the invention without
llmltéh

it 3
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prolonged release tablet comprising 10 mg

‘ V_ hemitartrate.

The fiﬁit four of the following materials were mixed

W) a4

PCT/EP99/10454

togethe,, granulated with water, dried and calibrated. The

r

granula e was then mixed w1th the magnesium stearate and

comprew

ed to a mass of 120 mg per tablet,

tableﬁlug machine.

1 Pha%@@coat 606,

Tabletggwere coated,

suffi@i

1 Ethogel,

The in

|zolpidem hemitartrate

B.3 %
|lactose 86.6 %
leitric acid 2.5 %

:j;hydroxypropylmethylcellulose 606 1 2.1 %
‘nimagne31um stearate 0.5 %

commercialized by Shin-Ensu Co

using a rotary

in an Accelacota pan coater, with a

nt gquantity of the following mixture to obtain the
desired|dissolution profile.

lethylcellulose !

| 2.0 %
‘.idiethylphthalate 0.4 %
Ll?hydroxypropylmethylcellulose 606 2.0 %
" '|isopropanol 47.8 %

ldichloromethane 47.8 %

commercialized by Dow Chemical Co.

itro dissolution profiles of the tablets were

establibhed using the Apparatus II of the United States

Pharm&c

close?hystem). The results are shown in figure 3.

poeia

Two dissolutiwn media were employed:

800 ml
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e : prolonged release tablet without
“? prising 10 mg zolpidem hemitartrate.

were manufactured according to the same method as
examglﬁ 1, having the following composition:

[  lpidem hemitartrate

; droxypropylmethylcellulose 606
agnesium stearate

8

C

8.
9.1
2.1
0.

3

5

ol e

o0

o

They wfre coated with a polymer mixture comprising 50%
hydrowﬁ ropylmethylcellulose and 50% ethylcellulose. Their

in vits

The rex lts are shown in figure 4.

dissclution profiles of the tablets were
establilhed by the method of example 1.

They show that prolonged

releasm tablets comprising acid present a profile of

ukion independent from the pH.

Immediate release tablet comprising 10 mg

dosed at 10 mg zolpidem hemitartrate and with

E,Eﬁmgtgg#;
zolpi@a'.hemitartrate.
Tablets

unitary

method:

mass 120 mg were manufactured according to the same

- golpidem hemitartrate
lactose ‘
microcrystalline cellulose !
- Hydroxypropylmethylcellulose 606
;Qi dium carboxymethylcellulose

.magnesium stearate

el,

., commercialized by EMC

commercialized by Avebe

8.3 %

2
3.
0

oy B B
dp oP oo

75.8 %
10.0 %

£s example 1, having the following composition:

;;iolutlon of the tablets was tested according to the




10

15

20

25

30

35

WO 00/33835 -

ik

PCT/EPY9/10454

19

immediate |release tablet were releasad in less than 30
minutes,

The obtai:ed immediate release;tablets were administered
orally £¢ 6 healthy volunteersfin a pharmacokinetics study.
Two tabi‘ts were administered orally to each volunteer in
a singL@fdose study. Blood samples were taken at 30 min, 1,
2, 3, 4,6, 8, 10 hours, and analysed for zolpidem. The
results fmedian zolpidem plasma levels) are plotted in
figure 5| (closed sguares). | '

3: Pharmaceutical form consisting of an immediate
ablet comprising 10 mg zolpidem hemitartrate
accor@i g to example 2, and a prolonged release tablet

release |

carried out. One immediate release tablet and one prolonged
release tablet each comprising 10 mg zolpidem, as described
‘Were administered to the same 6 volunteers as in the
jescribed in example 2. The results {median zolpidem
1 levels) are plotted in figure 5 (open squares). The

above
study

result$ show rapid increaseﬁin zolpidem levels to give a
peak at 30 minutes, the same as for the immediate release,
but plfsma levels from 3-6 hours after dosing which are

ex] than those obtained with the same dose (20 mg) of
immediate release formulation. The whole quantity of
i‘;em is released in a maximum time of about 8 hours.
issolution profile was identical to that of the
tion of the dissolution profiles of example 1 and 2.
s the immediate and prolonged release pharmaceutical
ent&ﬁ*es each contained 10 mg zolpidem hemitartrate {30%)
andfﬁ ¢ immediate release phase was 12.2 mg (61%) and the
prd@;nged release phase was 7.8 mg (39%). The complete
di@éflution time (90% released) was 2 h. The profile
paﬁq;aters are : Ty =2,12 h ; T, = 1.19 h ; (T, ~ Ty) =
O;§$?T3 - Ty}, the profilefbeing close to zero-order.

i
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E;amgigféﬁ Capsule comprising a mixture of immediate

release p

A suspens

100 g pov
K29/32 by

bllets and coated prolonged release pellets.

ion comprising 100 g ZOlpidém hemitartrate and

idone, commercialized under the reference Plasdone
|

BASF, in 670 g ethanol was prepared. 750 g of

this susgension was sprayed onto 1060 g of 16-18 mesh

microgran

wles in a fluid bed drier.

Dissolution of zolpidem

was test

gd in 0.01 M hydrochloric acid, according Lo the

methodyi% example 1.80% was d;SSOlved in 2 minutes, and
100% was|dissolved at 30 minutes.

A soluﬁiﬁn comprising 25 g of methacrylate copolymer
Eudragitf RL100, 143 g of methacrylate copolymer
Eudragité RS100 (both commercialized by Réhm Pharma) and

1180 g ol

ethyl citrate commercialized under trademark

® py RShm Pharma as plasticiser, was prepared in

a 60:40 m/m isopropanol/acetone mixture. Pellets

comprising zolpidem were coatpd with this polymer mixture,
by spfaylng in a fluid bed dryer, the final amount of

coating:

being 20% by mass of the uncoated pellet mass.

After maturation of the pelléts at 35°C for 24 hours, a

mixtuxe|o

f these coated pelléts and the uncoated pellets

previgugly described was prepared in the proportion 1 : 1
by zolp;dem content, and were filled into gelatin capsules

to givela
capsu@g
capsui

)

resulti g
Thus t“~
entltl;
Becad&Q;o
'W]fd

and % p
to tﬁf-en
relegged)

W

ﬁs each contained

; T, = 1.68 h ;

total amount of zolpldem hemitartrate content per

£f 15 mg (12 mg zolpidem base). The dissolutlion of

a5 was tested by the méethod of example 1, the

profile being shown in figure 6.

immediate and prolonged release pharmaceutical

7.5 mg zolpidem hemitartrate (50%).

f the lag-time of about lh before release from the
release entity, tne immediate release phase (60%)
rolonged release p&ase {40%) corresponded exactly

tities. The compleﬁe dissolution time {(90%
was 3.17 h. The pﬁoflle parameters are : T3 =
(T, - Ty) = 0.44(T3 - T;) and the
as sigmoid in shap%.

|
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Tablet comprising ceoated prolonged release

pelletsgdbmprising 5 mg zolpidem hemitartrate within a

fast-disig
[
hemitartry

Prolongéd7
describ%ﬁ
using tha»

mlrrocrysﬂalllne cellulose.

tegrating matrix comprising 7.5 mg zolpidem
te,

release coated pelleﬂﬁ were manufactured as

in example 4. The péllets‘were then spray-cecated
same method with a layer of 20% by mass of

A granule of the following

compos;timn was then prepared, by wet granulation:

353pidem hemitartrate

8.4 %
la'l:tose 20.0 &
mig¢rocrystalline cellulese ! 62.9 %
hy@roxypropylmethylcellulose 606 3.0 %
crospovidone 2 | 5.0 %
magnesium stearate 0.7 &

1 Avicel, |
? Kollidpd CL,

This was
parts of
of ZOlpiQ,'

commercialized by FMCE
commercialized by BASF

aixed with the coated pellets in the proportion 3
‘gdranulate to 2 parts of coated pellets

{in terms

gm content) and the mixture compressed into

tablets dssed at 12.5 mg zolpldem hemitartrate{equivalent

to 10 mg

E &amp ! e i:‘ﬁ‘d‘
Hat

comprising

Granulates

the folyﬁ;
that desg

Jolpzdem base) .

Bilayer immediate/prolonged release tablet
12.5 mg zolpidem hemitartrate.

‘were prepared by wet, granulation according to

ing compositions. Thel granulating process was

iibed in example 1 :

ULATE 1 (Immediate release)
21_~1dem hemitartrate 4.4 %
lggtose 150 mesh 68.3 %
mﬁﬁnocrystalllne cellulose 20.0 %
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i{fhydroxypropylmethylcqllulose 606 2.5 %
. isodium carboxymethylcellulose .8 %
- |magnesium stearate 1.0 %
’ :GRANULATE 2 (prolonged release)
4zolpidem hemitartrate 5.6 %
- {lactose 150 mesh | 40.0 %
“dmicrocrystalline cellulose 20.0 %
ltartaric acid | 8.4 %
f}?hydroxypropylmethylcellulosel 25.0 %
. magnesium stearate 1.0 %
! Metplose 90SH4000, commercialized by Shin-Etsu

gtures were then compressed into bilayer tablets of

gm. shown in figure 7(a) using an alternative tablet

: ﬁEach tablet contained: 12.5 mg zolpidem hemitartrate,

?A?st immediate release layer with 125 mg of granulate

1 co@é#ismng 5.5 mg of zolpldem hemitartrate, and the

prolo@w-d release layer with 125 mg granulate 2 comprising
Zolpidem hemitartrate. The in vitro dissolution

dlssofigion media were employed: hydrochloric acid 0.01 M,
a pH 6.8 potassium phosphate 0.025 M buffer, and a pH 7.5
potaskilm phosphate 0.015 M buffer. The volume of

:f;ion medium was 5C0 ml, maintained at 37 % 0.5°C.
Stirr{hj was by the paddle method (75 rpm). A grill was

let to the glass surface. The percentage dissolved
J~frmined by measurement of the UV absorbance at
_J”continuous sampling by a peristaltic pump in a

i System). The results are shown in figure §. The
!-\ion profile is almost independent of pH between pH
T i8. Zolpidem continues to be released at pH 7.5,
‘fft a significantly reduced rate.

The iﬂﬁ}diate release entity?contained 5.5 mg zolpidem
jttrate (44%) and the pﬁolonged release entity

7.5 mg zolpidem heMLtartrate (56%). The complete
on time (90% releaseb) was 2.14 h. Because of
{from the prolonged reﬁease pharmaceutical entity

n the bottom of each vessel, to prevent sticking of

\§\~33‘
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from 0 £¢ 0.5 h, the corresponding immediate release phase
was 7.$fmg (60%) and the prolonged release phase was 5 my
(40%) . THe profile parameters ére : Ty =2.23h; 7y -
1.38 h 4 (T, - Ty) = 0.51(T, ﬂ;Tl), the profile being zero-
order.

!
i
|

|

Compantson of the dissolution

Granulates were prepared by wét granulation according to
the folllowing compositions. The granulating process was
that degcribed in example 1:

 GRANULATE 1 (Immediate release)

golpidem hemitartrate 6.0 %
lJactose 150 mesh | 66.7 %
‘microcrystalline cellulose 20.0 %
Rydroxypropylmethylcellulose 606 2.5 %
- godium carboxymethyleellulose 3.8 %
“Hagnesium stearate : 1.0 %
| BRANULATE 2 (prolonged release)
-golpidem hemitartrate 4.0 %
_lactose 150 mesh | 55.0 %
,é icrocrystalline cellulose 20.0 %
- “hydroxypropylmethylcellulose?! 20.0 %
| agnesium stearate 1.0 %

1 Meuoxose 90SH4000, commercialized by Shin-Etsu

A pottﬂon of each granulate‘was compressed into bilayer
table?u‘of the form shown in figure 7(a) using an
alte}fytlve tablet press. Each tablet contained 12.5 nmg
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tion profile was tested using the Apparatus 2 of the
$tates Pharmacopeia. The dissolution medium was

The

was 500 ml and stirring was by the paddle method
(75 rpmJ.

The percentage dissolved was determined by
ment of the UV absorbance at 310 nm (continuous
0 by a peristaltic pump in a cleosed system). The

are shown in figure 9. The pH of the dissolution

media had a marked affect on the profile, increased pH
depregsing the dissolution rate.

7.5 mg
tablet
dissolu
methdd

mediate release tablet:

lcomprising 5 mg zolpi@em hemitartrate.

(granulate 1) comprising
zolpidem hemitartrate, and the prolonged release

The inp vitro
tion profiles of the tablets were established by the

lof example 1.

The regulting profiles are shown on figure 9. Surprisingly,

the pre
effect
prolonq
the dla
of the
rele&é@
than iy

E

profile’
hemitar

sence of the immediaté layer had,a significant

jon the dissolution of*the hydrophilic matrix

ed release layer in the bilayer tablet, and whereas
solution profile of the separate tablets was the sum
profiles of the separate tablets, the prolonged
phase of the bilayer tablet was considerably slower
the case of the separate tablets.

1 pH dependence of the dissolution
of a bilayer tablet icomprising 12.5 mg zolpidem
trate without acid iﬁfthe prolonged release layer

Gran&if
only d
prol@”
replg?

tes similar to those 'of example 6 were prepared, the
fference being that in the case of granulation 2
ged release) the tartaric acid was missed cut and

d in the formulation by lactose (48.4%). The

#hs were then compressed into bilayer tablets of the
shown in figure 7¢

u?mng an alternative tablet
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press, ap tor example 6. The in vitro dissolution profiles
of the tlblets were established as for example 6, using two
dissolufjion media : hydrcchloric acid 0.01 M and pH 6.8

potassiym phosphate 0.025 M buffer. The results
5 in figufe 10. The dissolution profile in 0.01 M

are shown

hydro&ﬁ oric acid is very close to that of the formulation
with adid {example 6), but the rate at pH 6.8 is much

decrq&y@d.

10

ing 12.5 mg zolpidem:hemitartrate.

: Three-layer immediate/prolonged release tablet

15 Grapulates were prepared by the method of example 1

LAYER 1 (immediate 'release)

zolpidem hemitartrate 5.0
20 lactose 150 mesh 67.7
microcrystalline cellulose 20.0
hydroxypropylmethylcellulose 606 2.5
sodium carboxymethylcellulose 3.8
magnesium stearate 1.0

25 /

LAYER 2 (non-actiwve)

lactose (spray dﬁied) 60.0

microcrystalline [cellulose 24.0

tartaric acid - 10.0
0
0

hydroxyethylcelluiocse 5.
magnesium stearate 1

30

LAYER 3 (prolonged release)

zolpidem hemitartrate 6
lactose 150 mesh 40
microcrystalline cellulose 19.
tartaric acid | 9
hydroxypropylmethylcellulosel 25
magnesium steaiate 1

f

{

of¢

o0 of of o of SR o 90 dE oo

g0 do o° IR of of

\°"€I%

o
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compriising 100 mg of the granulate 1, with 5 mg zolpiden
?§trate, layer 2 (the middle layer) comprising 100 mg
¢/ granulate 2, ahd layér 3 comprising 125 mg of the

it : Coated bilayer immediate/prolonged release
tabié. comprising 10 mg zoipidem hemitartrate and
contéining an efferevescenﬁ couple and a dye in the
immaafate release layer.

es were prepared accerding to the compositions shown
The powder mixture 1 for the immediate layer was

ing three ingredients are than added. The granulate 2
e prolonged releasejlayer was prepared by granulation
with|water of the first five components, the reamining two

cotpbnents being mixed with the granulate after drying and

sié;ing. ‘

| POWDER MIXTURE 1 (Immediate release)
zolpidem hemitartrate
anhydrous lactose
microcrystalline cellulose
povidene K30
tartaric acid
sodium bicarbonate
sodium carboxymethylcellulose
Indigotine W6004
sodium dodecyl sulphate
colloidal silica
magnesium stearate

=

RS I e
O OO O O O 0 C W W

NN
o NS W W s e W

oF of o° o P &° o

o

*

0

e

o o

GRANULATE 2 (prolonged release)
zolpidem hemitartrate

lactose 150 mesh

tattaric acid
microcrystalline [cellulose
hydroxypropylmethylcelluloset

w
QO ;D
O O o O

o8 o o

W M
o o

aem
1

R

e

~

o

%ﬁ

[FaN
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i
tolloidal silica
iagnesium stearate

- O
oo o

Lo 2N L0

! Metolose 90SH4000, commercialized by Shin-Etsu

The mi iures were then compressed into bilayer tablets of
the fofm shown in figure 7(a) using a Manesty BL tablet
5. Each tablet contained 10 mg zolpidem hemitartrate,
the fxqst immediate release layer with 125 mg of powder
letU‘G 1 comprising 4.5 mg: of zolpidem hemitartrate, and
the p 9longed release layer with 125 mg granulate 2
ising 5.5 mg zolpidem hemitartrate.

press.

coating (4% with respect to tablet mass) of the
ing composition, wasfapplied as a 20% dispersion in
e alcohol, using a coating turbine (Glatt GC300).

copovidone? , 12 %
ethylcellulose 5 12 &
titanium dioxide ‘ 46 %

%

| Talc ‘ 30

'kollidon VA64, commercialized by BASF

The dissolution profile of the tablets was determined in
0.01M hydrochloric acid, bsing the apparatus and method
desgdibed in example 6. The results are shown in figure 11.

vared by dry mixing of the first eight ingredients. the
gining'three ingredients are than added. The granulate 2

W h water of the first five components, the reamining two
ponents being mixed w;th the granulate after drylng and
ving.
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“'POWDER MIXTURE 1 (Ivnm#diatef release)

“golpidem hemitartrate | 4.0 %
hicrocrystalline cellulose 36.4 %

.. povidone K30 | 5.0 %
tartaric acid } 23.0 %
bodium bicarbonate { 25.0 %
sodium carboxymethylcéllulose 3.0 %

“black iron oxide i 0.3 %

I’ndigotine | 0.8 %
sodium dodecyl sulphake 1.0 %

“seolloidal silica ( 1.0 %

[Jmagnesium stearate f 0.5 %
POWDER MIXTURE 2 (Antl abuse)
mlcrocrystalllne cellulose 40.4 %
pov1done K30 5.0 %
tartarlc acid 23.0 %
sodlum bicarbonate 3: 25.0 %
sodlum carboxymethyl¢ellulbse 3.0 %
black iron oxide | 0.3 %
Indigotine j 0.8 %

_ sodium dodecyl sulph%te 1.0 &

'_c01101dal silica 1.0 %

| magnesium stearate 0.5 %
fGRANULATE 3 (prolonged release)
zolpidem hemitartrate 4.0 %
‘lactose 150 mesh | 36.0 %
‘tartaric acid | 8.4 %

| microcrystalline cellulose 20.4 %
: hydroxypropylmethyldellulose1 30.0 %
colloidal silica 0.2 %
i magnesium stearate 1.0 %
I Metplose 90SH4000, commarcialized by Shin-Etsu
The mixtures were then compressad into trilayer tablets of
the, form shown in figure 7(d) - the layer not containing
zolpidem, that is of granulate 2, being designated by m -
using a Manesty BL tablet;press. Fach tablet contained 10
mg z¢lpidem hemitartrate. Each layer comprised 125 mg
granglate or powder mixtu#e, and the immediate release and
-




10

15

20

25

30

35

WO 00/3383: | PCT/EP99/10454

30

Claims

1. A phé*maceutical composition comprising zolpidem or a
salt th reof characterised in that it consists of a
contrqlled—release dosage form adapted to release zolpidem
or its 'galt over a predetermined time period, according to
a biphafic in vitro profile of dissolution when measured in
a type I1 dissolution apparatus according to U.S.
Pharm@quoeia in aqueous buffer at 37°C, where the first
phase;ii an immediate release phase and the second phase is
a prolopged release phase.

2. A pharmaceutical composition according to claim 1,
characferized in that the first phase has a maximum
durati¢n of 30 minutes.

3. A pharmaceutical composition according to claim 1 or 2
|

characterized in that the second phase has a profile of
zero’ order release.

4. A,fharmaceutical composition according to claim 1 or 2
charagterized in that the second phase has a profile where
the release is proportional to the sguare root of the time.

5. A pharmaceutical composition according to claim 1 or 2
characterized in that the second phase has a profile of
first oxder release.

6. Ai{pharmaceutical composition according to claim 1 or 2
chargcterized in that thefsecond phase has a sigmoidal
relepse profile.

7. 1pharmaceutical composition according to any one of
claims 1 to 6 characterized in that 40 to 70% of the total

ci,{ms 1 to7 characterlzed in that the time for release of

"
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90% d%fthe total amount of zolpidem is between 2 and 6
hour§Qf'

harmaceutical composition comprising zolpidem or a

salt‘t‘éreof characterized in that it comprises two kinds
of phagmaceutical entities: one immediate release entity

and pnk prolonged release entity.

10. A pharmaceutical composition according to claim 9
chan&% erized in that it consists in a dosage form chosen
amongicapsules, tablets, multilayer tablets, multicoated
tablegs.

ll.EA?pharmaceutical composition according to claim 9 or 10
chakafterized in that it consists of a capsule comprising
oneio( more immediate releése tablets and one or more
proibiged release tablets.

12. A pharmaceutical composition according to claim 9 or 10

chdracterized in that it consists of a tablet comprising a
nugiber of prolonged release coated pellets comprising the
drug]|imbedded in a matrix also comprising the drug.

14;:” pharmaceutical composition according to claim 9 or 10
charhcterized in that it c¢onsists of a multilayer tablet
compirising:
fﬁ(i) one or two prolonged release layers, comprising the
“”drug and a hydrophilic polymer (preferably a cellulose
‘7jderivative)r
fﬁ1(ii) one or more immediate release layers comprising
. ithe drug,
and possibly,
{
“{comprising hydrophilic polymers.

iii) another layer not comprising the drug, but

G e
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+ pharmaceutical compoéition according to claim 9 or 10
bterized in that it consists of a multicoated tablet
”-fsing:

} & core comprising the drug and optionnally a
armaceutically acceptable organic acid to maintain
nstant pH,

i) a polymer coating layer giving slow relecase of the
ug from this core,

ii) a coating layer comprising the drug which is
leased rapidly or immediately on contact of the

psage form with fluid.

16. Eipharmaceutical composition according to claim 8
chamépterized in that the immediate release entity and the

prolopged release entity are administered simultaneously
butxagparately.

.f.jpharmaceutical composition according to any one cf

s 1 to 16 characterized in that the prolonged release
ity comprises a pharmacéutically acceptable organic acid
whigh can be chosen among tartaric, malic, fumaric, lactic,
citrii, adipic or succiniciacid and their acid salts, in
the

orm of racemates or isomers.

A pharmaceutical composition according to any one of
1 to 17 characterized in that it is capable of
vating visual change if it is introduced into a drink,
er or not containing élcohol,

{ pharmaceutical composition according to claim 18
gcterized in that the visual change consists of release
jcluded colouring excipients, or floating of the
Jsition at the surface of the drink, or formation of
wluble particles on the surface of the drink, on the
bri@f@f the glass, in the drink and/or on the bottom of the
glﬂﬁgjor a combination thereof.

20433 pharmaceéutical composition according to claim 19

chargcterized in that it comprises an effervescence
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