


ANEXOS 

Comprobante de pago de la tasa, 
Podem, si lume el caso. 
Ptuebas de los fundamentos de tic opo 

13 Documet-dos quo. acredken el Wgftlmo li 
Documento quo actedita la existencia y 
josonasJurkicas. 

L-

hme P.1 caso. 
entacion. legal de kis parto, mando wan 



Opth Dorecho de la Competencia, Propiedad 
Ind"Orial v Compmin Fvtprinp 

PH cuy,,) es SANOR AVENTIS, y 
i i pido a Usted declarar fundada. esta 

oposi.66n y en osecuencia negaT el registro de la patente solicitada. 

1. INTERtS PAPUA? ACMAO/ 

Confo, a to dispuesto en el. articulo 142 de lit Decisi6D 486 de 2000 de to 

CAN, estando,4, ntro del tdrniino estipulado por la ley, manifiesto el legitimo inter6s 

de nuestra re entada para oponerse at registro de la patente de la refermcia., 

atendiendo a que la ud pretendida no cumpl. s requLsit.os dispuestos, ej la 
/Sim /Ci t e XCI 0 

ley conio se an izarA mAs adelante y de ser concedida afectairia directat;z, 

cotnercializac!66 de gunos productos de n?i repre$entada, que contienen, en 

particular zolpicte Por to tanto, so4cito respetuosamente a ese Despactio se sirw 

tener en cuenta la presente op6stci6n dentro del. trAmite administrativo que Se SUTte CTI 

esta Superinten, fia?’ 

2. FUNDAMENTOS DtE HECHOS 

2.1. La solic objeto de la presente fue presentada el 11 de enero de 2008 

rcivindicand,o rioridad bajo la soiicitud FRI?0050006539 del 200.5-00-28; y ftle 

publicada en. lombia, en la Gaceta. de la Pr opiedad Industrial N’ 602 del 31 de 

marzo de cuya publicad6n internacional corresponde a la W02007003746 

del 2007-0 1-11’. 

2.2.1-a solicitud col nibiana 07 136831 objetc, de, ll? presente oposici6n, se refietea una 
i 

formulacOn eva para una liberacOn prolp?ngada de tin principio activo que 

Presenta una lubilidad dependiente del pR La f6rmuladem de la invenc-i6n 

,I 19-95,’Of 1,04 Td. (51, 1) Z 13 12 13 - ?6 20 50 21 - Fax. (57 t) 6 12 19 79 
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Sefiora Jefe, 

DIVISION DENVEVAS CREACIONES 

de Industria y Comercio 

E. S. 
H 

Perecho do la Competencia, Pr9piedad 
Industrial y Comerclo Exterior 

Referencia : Expediente NO 07 1368? 1 

Asunto : Oposici6n a la solicit4d de Patente de Invenei6n fitulada 

"FORMULACION DE LIBERACION PROLONGADA 

DE PRINCIPIOS ACTIVOS ? QUE PRESENTAN UNA 

SOLUBILIDAD DEPENDIENTE DEL PW 

Solicitante - SANOFI AVENTIS 

Opositora - GYNOPHARM S.A. 

Publicada en la V/aceta de la iPropiedad Ind 

NO 60Z del 31 de M=o de 2009 

?da Yo, ELMNA,?04URA MORENO BOHORk)UEZ, ab< cin cjjercicto, identificada 

corno aparect -41 pie de su firma, con tarjet? profcsional No. 83823 del Conscjo 

Superior de 11 Judicat a, en mi condicie)n de apoderada’ de la sodedad 

GYNOPHAJO!’ S.A. con.formada bajo las leyes de la. Repabfica de Colonibia y 

domiciliada On, la ciudad de Barranquilla, Colombia, atentamente manifiesto que 

estando dentio, del t6rmino de ley y por ordep expresa de mi representada, presento 

oposici6n a h 

TORMU LAC 

concesift del regisstro d e la Patente de Invenci6n titulakla 

[ON DE LIBERACION PROLONGADA DE PPJNCIPIOS 
ze 

ACTIVOS QUE PRESENTAN UNA SOLUBTLIDAD DEPENDIENTE DEL 

Ca Qt 1-?N’ I Of 104Tcl.?571) 13 12:i 13 -620 50 "1 1--ax.(571)6 12 19 79 
E-111,1ji; CiOS(( -CO.( ntgo ’bOPfi1n11t11 ’0111 Cf - WVAV.OPd111U111- ).CO111 
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Op 

comprend 

dosis; dete:? 

Derecho de la Competencia, Propiedad 
Um Industrial y Comercio Exterior 

excipiente matricial a base de polimero hidr6filo que contiene una 

del principio activo, y tambi6n comprende uno o varios agentes 

ganico. acidificant0s ?.n forma de una sal ?Icida de tin Acido or ’ * 

2.3.Ali(-)Ta. bien, on base en el artfculo 14 de 14 Decisi(5n 486 de la CAN consagra lo 

Sigruiente. paises miembros otorgardn patentes para Las invenciones, sean tie producto o s 

s 

proceditnietwo’en todos los campos de la tecno??gia, siempre que sean nuevas, tengan nivel 

inventivo y,, n susceptibles de aplicaci6n industrial". Asi las cosas, las invenciones 

objeto de pa ?p ente deben ser nuevas y teneunivel inventivo. Bien, pues antes de la 

fecha de p??ridad de esta solicitud se enc6 entran los siguientes documentos que 

afecta la pate?ntabilidad de Ia. presente solicitud-

0 DI: 3383.5 publicada. el 15 de jun:io de 29001 

2.4.Ahora bien, el documento D1, particularinente en la descripci6n se retaciona con 

formas de Oficaci6n de liberaci6n controlada de zolpidem o sus ,ales para liberar 

zolpidem un periodo de tieinpo pred:eterminado, seg?in un perfil bifilisico de 

W ie le rl n 

disoluci6q,,:? Onde la primera fase es Lina fiw de liberaci6n inmediata y la segunda 

Ll 

fase CS una fase de liberaci6n prolongada Particularmente, en la descripck)n se 

definen co primidos de libetacOn contiolada qUe comprenden zolpidern, tin 

derivado de elul6sico y tin Acido orgAnico seleccionado de Addo tartrict), iddo 

]I-lAlico, 
A&
 

furnArico, Addo lActico, Acido citrico, dcido adipiw y ?cido succillico, 

asi cot-no su sales. Esto se define claramente en dicha anterioridad D.1 en la pAgina 

8, a partir e la linea 4 donde se define,su disoluci6n independiente del p1l y 

dondelos cidos orgAnicos aceptables de,la misma se ejemplifican a partir de I’t 

linea 11 a linea 17 de dicha pigina 8. Asi las cosas, corno lo evidencia dicho 

documento. D1, la presente solicitud ng: es novedosa pues lo revelado ya se 
I 

encontraba, n et estado de la tknica, 

CA f 3 N- 119,95, Of. INTeL(570-1 131.2,13 - 6205021 -Fax.(571)6 1219 79 
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2.5.Por to tanto, a 

evidentemeare 

2.6.En consecuem 

c0lombiana:.01 

qLW 10 qUC PTI 

protecei6n. 

2.7.Qtie. por 

2.7-1. 

Derecho de la. Competencia, Propiedad 
Industrial y Comercio Exterior 

a doctimento objeto de oposic?6n a la Itiz del docurnento 1) 1 catece 

le NOVEDAD. 

L y de acuerdo a to descrito ant,eriormente, se deriva que la solicitud 

136831 no puede pretender ?un nionopolio por patente toda vez 

nide no cumple con uno dei:?los tres requisitos necesarios para sti 

, respecto a. la solicitud pretendida se tiene que: 

Seg(in la decisi6n 486 de la Comunidad Andina de 

Nacionts,’ Articuto 1.6., "Una invencOw! se considerard nueva cuando no estd 

comPrendW t en el estado de la tdcnica. El estqdo de la?: ticnica comprenderd todo to que 

haya sido. accesible al p4blico pm una descripcOn escrita u oral, utilizaci6n, 

conwrcWh ci6n o cualquier otro medio antek: de la fecha de presentaci6n de la solicitud 

dL patente.

 

en su easo, de la prior" reconocida.". A la fecha de prioridad, 28 de 

junio &1 5 ya era conocido, pues co:nio se demostr6, cra parte del arte 

anteri(*’om base en el docuniento D1, la dosis de liberaci6n controlada de tin 

activo qm comprende adeniAs tin excipiente matricial a base de pohmem) 

hi&446 

le 

co*inprende uno o variosagentes acidificantes en forma de una sal 

dcida de. 
n 

Acido orgdnico, sobre el. Mat busca proteccOn en el capittilo 

2.8. Dado 1.0 nterior, es posible deducir que la solicitud y to teivindicado no e, 

objeto de pa ntabilidad. pues es contrario ?a lo que dicta la Decisi6n 486 de la 

Cotmjnid?d ndina de Naciones, Articulo 14.- ’Los Paises Miembros otorgardn 

patentes Patal invenciones, sean de producto o de procedimiento, en todos los campos de let 

temologial Prill
 que sean nuevas, tengan nivel inventivo y sean susceptibW de etplicacOu 

Ca N- 119-95.0f. 104TeL(571) 2 13 1213 -6 205021 - Fax.(5706 12 19 79 
E-mail: rtwcioscipoptillititll.,to.c?)tn 1: www.optiti)(Im-Coxotil 
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betecho de la Competencia, Propiedad 
Industrial y Comercio Exterior 

industrial.". 1-a solicitud pretendida no cumole con uno de los tres requisitos de 

patent-abilidad 

2.9. Por todo
 
6 anterior, atentamente solicitol? a usted ?que se sirva declarar fundada 

la presente Sici6n y negar el. registm ’i Patente de invencift denominada 

FORMULA ONES DE LIBERACION PROLONGADA DE PRINCIPIOS 

E PRESENTAN UNA SOLUBILIDAD DEPENDIENTE DEL ACTIVO& 

PH "Y cuyo ti-alar es SANOFI AVENTIS,?solidtud Colombi-ana que aparccj6 
i 

publicada en. Is Gaceta de la Propiedad Industrial N’ 602 del 31 de Marzo de 

2009. 

3. PRUEBAS 

[ad con lo dispuesto por las normas vigentLs, solicitoa usted tener 

asunto los siguientes-

,835 publicada ef 15 de junio de 2000. 

4. FUNDAMENTO Df DERECHO 

Fundamento esp observaci6n en las normas legalles; siguientes: 

4.1. N umet0l; del articu to 586 del C 6digo d Comercio. 

Carr ??,ti9,95,0?104TI,(571)’Lt.’?12i3-6205021-F-ax.(57J)6121?)7() 
Ellmd: negocios(a)optinitilil-C.O.COIII www.optitil Lfm-coxom 

Bogota Colombia 



Derecho de la Competencla, Propleclad 
Industrial y Comercio Exterior 

6.NOTMCAqONES 

Para efirl ci’s de notificadones que por d isposicf6n del articulo 50 del Decreto 

01 de 1984 $e& bacer su Despacho, informo que mi representada y la suscrita 

recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas, 

en la Carrera 13,11? ql 119,95, Of. 104 de esta ciu4d de BogotA. 

Sefior Su perinti ente, 

I ? 
ELLANA ISAVI?& MORENO BOHORQUEZ 

’ 1 C.C. 51’975.W?e Bogod 

T.P.A. 83823 d? C.S. de ]a 1. 

10411.1, (571) 2 13 1113 - 620 5021 -Fox. (5706 12 19 79 
,?t kc,Y,?)p Li111UnW0.00M - www.optimum-coxom i,liTA 

BogotA C01Dv6:sa 
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PODUR P ,;SPIIIUL4L 

Yo, LMS PALAaO$ APAGON? mayor de eaad y vecino de, la ciudaq de 
0 d 

: 
al -pie de nd firma, quien en el Barranquilla( *mbia)XJentifica ocom6aparece. 

presente. docuri 4444 en calidad de ?, Representante Legal de la smiedad 
GYNOPHARM S.A. sociedad legalmentepons#V4dda y domiciliada en la ciudad 

I A? +,,,.. 
- 

. ... 

ue narranquiva k?,vjoiubia), por e., prese w uOvulur-11tv vtvQv a a C 

EIJANA ISAURA MORENO BOHORQUEZ, . abogada en ejercicio, 
identificada como, aparece al pie de-su flrma? con tarjeta profesional No. 83823 
del C.S. de. la J., poder especial, ?,mplio y sufIciente, para fb?muiar 
oposiciones u observacione 

. 
s a la so 

. 
licitu4 de patentp No. og 13683i/fitulada 

TORMUIACIONES IDE LIBERkCION PROLONGADA DE 
PRINCIPIOS ACTIVOS QUE PRE’ NTAN UNA SOLlUBIIJDAD 

o tit es SANOFTAVENT.1% publicada DEPENDIENTE D/EL PIIII?? 
en la gaceta No. 602 del 31 de rharzo de 2o 6 9. 

Nucstro apodcrado qued4 facultado, de manera expresa, Para re alizar todo tipo 
dp actos necesarios para Ilevar a cabo el tr6mite de la oposici6n, incluyendo, sin 
limitaci6n, preparar y presentar ? solicitudos, hacer declaraciones, pagar tasas, 
contribuciones 

, 
e impuestos, recabar los titulos o certificadosi Asin-,dsmo quedan 

autorizados para impugnar adm 
’ 
inMrativo y judicialmente todo lo que fuere 

resuelto en el expediente a que se hace expresa referencia en el presente poder, 
con todas las facultades generalesy especific,as que fuera requerido para ella. 

De la misma manera, ademas.de las facult?des que le confiere la naturaleza del 
present,e mandato, se encuentraln facultados par’a recibir, desistir, trans,igir, 
sustituir, y reasumir el presente poder, inc’oar acciones, interponerrecursos y 
demds fac-ultades con fdas por la. ley. 

Dado y Firma en ranquilla (Colombia) a los dias del mes de de 
20094 

V-VVnPUA-RVrA-A.11 
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D1 WNW 09. WGM CAMARA DE COMERCTO DE BARRANQUILLA 

FECKA, HORA I 2009/06’/19 3?: 1.1 

OPERACION; 10ERP0619107 PAGINA: I 

C14ATMCADO DE FX?9TENCTA Y REPRE$ENTACION,LEGAL 0 DE INSCRTPCION DE 
DOCUMENTOS’? 

,EL §U8CRTT_,6 S E, C’R COMERQI0 DE BARRANQUTLLA, CON ?ARI 0 DE LA CAMARA D? 
FUNDAMENTO’? EN -LAS SCRIPCIONES PEL REGISTRO MEACANTTL: 

Z_ R. I. 
F I C A 

-Que por? Escritura, Pftlica 31551 del- 17 do, Dic/bre de 1997, 
otorgada en la Xtaria 3a Barranquilla, inscrito(as) enesta 
Camara de Comer o, (E!l 1:8 Pic/br de 19,97 bajo el No. 72,965 del 
iibro resp’e’ativo’ Fu6 const?4’?d* la - /sociedad ? - ----------------- ---

-nima .,.denominad? GYNOPHARM, 8,?A. - ------- 7 -------------------------

-E T,T F I -C-A›

Que -,dicha sociedad ha’- sido reiormad? por las siguientes escrituras 

Numero aaaa/mm/dd" ’.’Notaria No- Tnsc o Reg aaaa/rWdd 
532 1999/03/25 Noitairia-Sa. ck? Ba?rrari-cpxilla› 80,373- ?P??Vo I 

Z R I T T F I -C- A---
Q’ue de acuerdo 6on la(s) escriLra(s) arriba,?citada,(s), la sociledad 
se-rige por las si’ " t di5posiciones: giiien es 

DENOMINACION 0 RAZON SOCIAL: 
GYNOPHARM S A?7-.›?›+j››; ----- � ----------- ------------ ---------

DOMICILIO 
..NIT No: 8 02.006.A,11,; 
"MATRICULA MERCAVtl?il? 2‘45,470. 

C -T I F I C A 

tiiiecci-on para,noti:?icacionos. J?Udiciales: 
CR 49 C No 80 12?1 OF 5121. 
De la ciudad de Ba?ranquilla.;: 

F R T I F I ?C- A 

El t6rmino duracift de la sociedad se fij6 hasta--el-
do
 Dic/bre de 2q4 -Y. 

C E R T I F I A’? 

-08 TO SOCIAL: a) La fabricacion de capsulas y otro productos?simi-, r ?d 

a parti tateriales tales como gplatinas-u otros de distin-

naturaleza, q e puedan scr,utilizados como envases o recipientes 

.de productos y Su 
! 
stancias quimicas, farmaceuticas- y cosmeticas, _p.ara 

CONTINUA 
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I D4.;QOMERCIQ DF, BARRANQUIL A 

3?8CH
 
. 
A:. 9/6?/l"§’ 

?b 
;Ti 

’,’16 i?p AGT A 2, 

uso Y; consumol., ma4:) veteii’n a ",,ig, a:l_nyestigac,;.o’ _rrol 
"y f abricacion dei,?toda,claso die› oductos y sastahciao quimic f ar-

S, 

marOuticas y cosp?, .4ca p4ra,usd, CQnsumo h’ n Urnano, a, ima y’ ve, tail?’.’ 
ay’,’ La. compra _,iventa de meteria3 primas insu=8 Y: produ t% inter-s 

necesarlios paca, 104’Pro sos f _?, a ric.aici d ustancaas 
far?laceutic s -y’.’cosM2 .1ca J s ea s i aomo, ?,l a c omet c i a, 1 i zza’ 

lo -e’’xtlern ’da? 0 odu ?:’ :"? os? , 

_e 

t6?c n?ido?, 

v 

?ta 
pr,., Acjon,,,? exportaoion.; y ›di s s il?u 

:a 

cioa::,de-,,tada? clase de ?,e emento 
I . I I I ? 6 › ’’ ?’d 

rg. 

t I ,r 6s p a 11 la 1 ?h p.a, uc? t?ma’ i y: a 4n im I qar como, pre.se n. 
’fdhte, 6 ag6ntle: ::de ersobas na _urale.? ?ridicas nac?ibn"&’ 6 ’’a 

en, ?la rea??Iizaclon de )P(?? clones, c) tj? 6: , ansaccion. 
?ft li -’n Ada s ?’c, indust?ria farmace" ; ; 

a? iti a y"en espec’’ial c 6 n 
- 
c a’ aqtaer 

.?O acti v d4d s 4esc ritas.e IQI I _1 t?rai b), te 
tos -Prestar _i0s s de asesoria Y’ Corlml or a e 

as "area’s a ind.-t-altival 

’’,. 
ds rc?adeo;’,?nalisia 

;:tecni,,ca,, inv’e tigacicf?n Costos V?p 
14 

oduccion expoj:ta-cione?6’,,’,, Urn t’’ po.r. a. 
ven?a rela cionadas lr_ a quales c similares: a6t]_V? &iaes 

la s ??,que coni?ituycnlei objeto. c GY DPHAPJ4 S.A? asi co ’’d mo, - o, J e, 
b 1- T ci da.d p 0 ?or4’Qj . on -d :?,r C) dUct 

C 5 t imicos’- Cosme lcos Yl.?’"?’i?_’ apelati., 
-pa,ral? uso;?humano.i anima.? oAr 4ust-rial,. g), Adquirir b el r, a adm :a 

t ek 1p’t a "a’ ua C, 

?i 

e e ?L e;s e :to 
aq? J 6a -!a ??Ja ›?nvE atlgac?onj, p,?axrollo,: ?:f abrica-cion. o. ?"com ’r"ciali., _i?L6i 

o 
. 
n pr?duct6?:, i qu mlposr I ?I’ceuticos-,_,. oppitala o me 

de ol?c ?4.rr de::, _,..p;:inct pal 

mar lnbates’ ?,o6ial ’’c omo:- Acci nj 0 
7 

?Qcllp’ .p?-nd?Ldl r e e, a: :.qu. 
t al an igl? ?Simj x ?0’ la ?j _Gto; ’9m) )rar,?,; vendex,,, importar yl xporta, 
tnaquinarias,?" roq ueri op para e a, a r ’ic ?1, o. d-

vid n i. sus:?-.Iacti to r nero di E i pre?staj?,o, f inanp-:?ar y:’gar4mt zar a:’ 
".’operaciones.?’ c M,??rcial es: - -qua, do br6’:,con 

t. 
erc 

, 
eror s rela’tivia6’_’? ’S’U O’b: 

e ecu.a t?’d( t r:,:’’ 0 ; 1 d?, ectos?’y CQntrat e:par’lo I.. ’’. 
para ar: suc.:!opdracioe".’. 

I 
ivitar",??:aceptarr’ 

11 . 1. . _. 
otorgar y, p ot’6stla 

to 0, ti, po- e It it u c s, ya, lorps tru e tosl’negp -P ""’, 

ra’ 

n MP’ 
"Nender y? .,con t?tui. gravamienes b r D ’bi P_ n e; s, m, u’’ ?11 b 1 e s e: i ntftii e-b ??_’s de 
s,i,. 6,ar, repres ritantep .jo Q, et i ap p _n, e pi?i,$, y :el. 104-;ll?rl., r. 
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CERTIFICADO NACION L? 

CAMMA 
CAi??RA DE COMERCIO DE, BARRANQUTLL&: 

FECHA: 2?09/06/19 HORA: 13:11:00 

OPERACION. IGERP0619107 PAGINA: 3 

general realizar cti? tialquier acto o neg-ocio que sea necesario o con -l. 
veniefte para el idesarrollo de Isu objeto social y para la mejor pro-
?-teccion de ?us ?,r -----------*ereses corporativos o lo de aus.socios’. 

C B R’T-i F 11C A 
CAPITAL Nro-Acciones c 
Autorizado 

Valor A 
I 

cion 

000 $ ***41000,0p,0,000 *************4fl000t 00.0, 

$**-********2, 6-72,;, 646, 000 *************2,‘G72,646 
Pagado 

6 05 64’ 
1,000 

C E RT I C A 

funciones d -1,,, junta ?ilrectjVa’, entre ?otra’s;’, 
Jkuto r i z a r cualqu?*,e*’i. a c t o cuantia Sea Super-i 

, 
or, al, 

*V?lente en e S 0 a n t-1 i,-d I dolares-de os E 
i,tados Unidos d tE?s-?- tasa 
?.b?lo, representat7v#,? di?? I Mercado el dia ep que ’se siarta la’r’ 
?4probacion y pl*ra ?n,?-,Jenar o-grav@i- bienos inmu’ebles?y dema-s activos 
fijos de la cualqui?-,:r,?? cjue- sea?la-cuantia de la transac-l. 
cion.. Las dema? 

que
 j 

-6,4--b-Oan Y no esten atribuidas a otro orom 
gano social y ’I’las qu8 le correspon6an en virtud de la ley. la -socie-7;? 
dad te-ndra unj Gereinte General, quien ejercera la admi nistracion y 
’reptesentacion llegall?.de la sociedad y tendra las siguientes atribu-’’ 

entre lotz.as; Ejerco.r la representacion leqal de la sociedad 
los illactos y-cont:?atos que se requieran para el en 

sopial, de-cont rmidadl con lo previsto-,en las 1-eyes,?. 
- 
y, ?,en,,-pbj elt.o 

’A d ’pre’’Sontes estatuto’lolli,; bAr y celleb’tar en - no?Lbre de la.,?vbpip ad 

t ato cuva-c ea igual 0 in-ferlor al?’eqiakvalen-t 4ct?.o, o gon r a 

t -dS -te-. eni‘,?’, pesos Colombiano? ’a cincue a ?ftil’dolares de lb?s S‘A&? 

dos?,de, Ameri?,a (US$50.000 ?o), Ji4 d(ps a -1,a, tasa d6--, qam-bio,, -repre-

sentitiva dell’ mercado vigette el ? xl?, ? -n, que Se Surta la apr6badion 0 
vl 

a, cualquier titu’10-t:? wenes pelebracion ld?? . acto. :Para enaJ in 

6; fftubbles - de 1? socieds?d o constitu i -4tava ml? itbs,’ d menes 8obre 
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ZOLPIDEM OR A SALT THEREOF 

The present invention relates to controlled-release dosage forros of zolpidem or salts thereof adapted to release -iolpidem over a 
predetemined 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 ftroof intended to avoid abuse. 
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The prese: 
-t
 invention relates to controlled-release dosage 

5 forms com 
rising zolpidem or salts thereof. 

EP 173 92? discloses an oral pharmaceutical controlled 

release eparation which has a biphasic release protilo of 

a pharmac logically active agent, comprising a core 

1C containin the active agent an(? a coating applied thereon, 

wherein, 
I e coating consists o a film-forming polymer 

which is insoluble in water and gastro-intestinal fluids 

and a waUr-soluble pore-creat ?ng material also including 

the acti 
. 

e agent. 

15 

EP 361?’?
 

discloses granules : ?which have a spray-dried 

substafic carrying an adsorbed pharmaceutical and a layer 

compris?i’g a pharmaceutically? acceptable excipient and a 

pharma;c utical. 

20 

GB 2 24 492 discloses an ora ?Iy administrable programmed 

release (i.e. release after a?predetermined delay) 

pharmac utical preparation comprising a core coated with a 

hydroph bic material and a surfactant. 

25 

Zoipi?d."
 

is a suitable short:acting hypnotic for the 

contro led-release dosage fokm according to the present 

1 

inventJon. Zolpidem is a hypnotic from the therapeutical 

t o 

class f imidazonvridines. It is administrated orally by 

f 

30 means, f a tablet or other $ ?olid dosage form. 

Zolptd m acts rapidly. Indeed pharmacokinetic and 

pharoa odynamic data show that zolpidem has both a rapid 

absop ion and onset of hypnotic action. Its 

bioavk1ability is 70% following oral administration and 

35 demm?trates linear kinetico’ in the therapeutical dose 

ranqej, which lies between 5??an?d 10 mg in conventional 

form. peak plasma concentration is reached at between 0.5 

and,31hours, the eliminatign half-life is short, with a 

mean,?f 2.4 hours and a duration of action of up to 6 



For reasons of simplicity, in the absence of contrary 

1 indicat,icn, within the whole description "zolpidem" oL Lhe 

"’drug" ineans zolpidem per se a’s well as its salts. 

5 The preferred salt of zolpidemlis zolpidem hemitartrate. 

Up to nouj according to the ra pidity of action of zolpidem, 

only immtdiate release dosage forms were developed, which 

disintag.?ate rapidly in the ga?stro-intestinal tract, 

10 dissolve in the fluid of the gastrointestinal tract and 

undergo systemic absorption, Where zolpidem, can exert its 

pharma6ological effect and induce sleep of the patient. 

The new dosage forms according to the present invention 

15 enablelto sustain release over a period compatible with the 

desireOlime of sleep and the?time needed for elimination 

of the dpug from the human body to a sufficiently low 

level. 

20 Theref?r, as a first object,?the present invention 

providoicontrolled-release dosage forms comprising 

zolpidem or salts thereof adapted to release over a 

predetell ined time period, according to a biphasic profile 

of dis 9 1 ution, where the first phase is an immediate 

25 releasle Ohase and the second phase is a prolonged release 

phase. 

The 11total amount of drug" means the quantity by weight of 

the dr,,tag 
i 

comprised in the whole dosage form according to 

30 the invention. 

i 

The fi? x t phase or immediate release phase is that part of 

the dis’olution profile from 10 to 30 minutes in a suitable 

in vitr dissolution test. A suitable dissolution test is 

35 for e4a- ple one of the method described in example 1: 

method, here measurement is carried out in a type II 

dissolu ion apparatus according to U.S. pharmacopoeia in 

aqueol,ks)buffer at .37’C, or v?riations on this as well known 

to o4 ?ho is skilled in the?art. The proportion of the 
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3 

drug diss,ilved during this phase is the proportion of the 

total amo,’nt of the drug whichlis dissolved at 30 minutes. 

in an adv ntageous embodiment of the dosage forms according 

to th:,pr, ent invention 90% or more of that part of the 

5 dr 

ug 10 
t 

ed for the first phase is dissolved in 20 

minutes a d more preferably in.15 minutes. 

The seco d phase or prolonged release phase is that part of 

the diss’lution profile which 
: 
is after 30 minutes, measured 

10 in a sLiitlable in vitro dissolu, tion test, such as described 

in exaral

 

e 1. The present invention then proposes dosage 

forms oi,?the drug whose comple 
: 
te dissolution time for the 

secon&p ’ase is between 2 and 6 hours, and preferably 

between .25 and 3.5 hours. 

15 

The prof 

- 

of the second, prolonged release phase is 

def ined’? y the percentage released at times T1, T2, and T3, 

defined as follows. 

T, is ,t, beginning of the second phase of drug release, 

20 and is qual to 30 minutes. 

C T3 is,,,n ar the end of the sec ! 6nd phase of drug release, and 

is tho ime at which 85% of the drug allotted for the 

seconO phase is released. 

T2 -1 
s 

t e time at which SO% of the drug allotted for the 

25 
8’aCon?’

 hase is released. For: example, if 50% of the total , I 
amoun?’ f drug is released at 30 minutes, there is 50% 

remaJ??nl’ng for the second phase of release. T3 is therefore 

the t,:J.e for 92.5% dissolution [50% + 0.85x50%j, and T2 is 

e 

the td,e for 151 dissolution. 

30 41 

The t?? ond phase can represent a profile of release 

propor?
 
ional to the square root of time, according to the 

equati6n proposed by T.Higuqhi, j.pharm.Sci. 52, 1145 

(19631?, sometimes called matrix release, where (T2 - TO 

35 0. 3510(?3 - Tj). More advantageously the second phase can be 

f irs,t?order release where (T2 - TI) - 0. 37 (T3 - TI) . Still 

moro.ldvantageously the second phase can represent a 

profi. e of order zero or asigmoidal profile. A profile of 

ordttlzero is one where the release rate is constant or 
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near-co h tant, and (T2 - TI) - 0. 59 (T3 - TI) . A sigmoidal 

prof ile one where the release rate in the second phase 

accelera- s so (T2 - TI) > 0.59(T3 TO . Profiles 

intermedi te between these different types are also 

covered. 

The rap?o. release in the first !,phase induces the immediate 

sleep of, he patient and the second phase allows the drug 

blood 14v I to be maintained at or below the peak level, 

but highe than the level obtaj-,ned with an immediate 

released sage form, at the same time after dosing, with 

the obj 4??c, ive of maintaining sleep. 

The prese?t invention then proposes dosage forms of 

zolpidem,dr a salt thereof whose complete dissolution time, 

defined a the time for release? of 90% of the total amount 

of drug i’ between 2 and 6 hours and preferably between 

2.25 and, .5 hoars. 

40 to 70% f the total amount of drug’can be released i 11 i 
during the immediate release phase, preferably between 50 

and 60%. 

An example? of such an in vitro release profile is given in 

figure 1k. here 60% of the total amount of drug is released 

during tht-?immediate release phase, and the second phase is 

zero order’ 

’ 

with 90% of the total amount of drug dissolved 

in 3 hou?s. Further examples of such profiles are shown in 

figure 2,’ bere 50% of the total amount of drug is 

dissolve(f, uring the immediate release phase, and the 

second phate release is according to three other types of 
I 

profile; r1lease proportional to square root of time 

(matrix ee??ease) , first order release, and a sigmoidal 

release 

35 

As a secol 

controlle 

thereof, 

pharmaceu 

e. 

ject, the present invention provides 

ease dosage forms of zolpidem or salts 

ct-erised in that they comprise two kinds of 

entities of drug:?Ione immediate release 
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entity a d one prolonged release entity. The drug dissolved 

during;?t, e immediate release phase (before 30 minutes) is 

contaiOe within the immediate release entity, and that 

libera,,t in the prolonged release phase (after 30 minutes) 

5 is cont ined within the prolonged release entity. 

Small.q antities of the drug in a formulation for rapid 

release?can be retained in the formulation and thus may be 

release at a time after 30 minutes from the beginning of 

10 the diSolution, and are thus:: included in the prolonged 

release phase. Similarly, sma, 11 quantities of the drug 

incorpo ated in the prolonge? release pharmaceutical entity 

may bO eleased before 30 minutes, and thus form part of 

the imn?diate release phase. 

15 Accoroi?q to the present invention, the proportion of the 

drug contained within the immediate release entity and 

dis5o?v?d within 30 minutes is at least 90%. And the 

propoj:’?iion of the drug contained within the prolonged 

rele4?.entity and released within 30 minutes is comprised 

20 betwe,,ei_i3O and 35%, and preferably between 0 and 25%. 

Among: osage forms able to match the requirement of a 

biphasic profile and to comprise the two kinds of 

pharma 
, eutical entities defined above, the following may be 

25 cited:,capsules, tablets, multilayer tablets, multicoated 

tablet 

The ediate release entity shall be understood in the 

presen invention as a single pharmaceutical immediate 

30 relea, unit like for example an immediate release tablet 

or pe"I et, or several such units formulated into a capsule 

or a?? blet ; as an immediate release matrix in a tablet 

as ap’’immediate release layer, that can be incorporated in 

L 

a mal-ilayer tablet as an,limmediate release coating layer 

35 in A?,Iulticoated tablet or pellet. 

T ’P. he;’Violonged release entity shall be understood in the 

prege 
I 
t invention as a pharmaceutical prolonged release 

unit -ouch as, for example, a prolonged release tablet or 
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pellet,.. r several such units ’formulated into a capsule or 

a tablf?t as a prolonged re%ase layer, thaL can be 

incorporoted in a multilayer tablet ; as a prolonged 

release ?-,ore or a prolonged release coating layer in a 

5 mul ic ed tablet ; as prolonged release pellets within a disjnt?:a?t 

ating tabl6t. 

Dosage orms where the immediate release entity and the 

prolongi
 
d release entity are administered simultaneously 

10 but s rately are also enco?passed in the present 

inven?i n. 

List of?figures: 

15 Figure?l shows an example ofila in vitro biphasic release. 

prof?.-111 where the immediate? release phase is 60% of the 

total, mount of zoipidem, and the second phase is zero 

order’ ith 90% of the total mount of zolpidem dissolved in 

3 ho*.r. 

20 

Figure12 shows an examples of biphasic in vitro release 

prof?ljes, where 50% is dissolved in the first phase, and 

the ae?oond phase release is::(i) proportional to the square 

rout’le, 
-1 
of time (continuous line), (ii) first order (dotted 

25 line’),,and (iii) a sigmoid release profile (dashed line). 

Figur 3 shows an in vitro :dissolution profile of the 

tabie 

‘ 

6 of example 1, in 0.’01 M hydrochloric acid and in pH 

6.8. osphate buffer, as described in example 1. 

30 

Figpre 4 shows an in vitro dissolution profile of the 

tabl#ts of comparative example 1, in 0.01 M hydrochloric 

acid, 
I 
and in pki 6.8 phosphate buffer, as described in 

COA?P?rative example I. 

35 

Fj?vie, 5 shows the results of a single dose pharmacokinetic 

st?d comparing the immediate tablet formulation of exa%ple 

2 *n the combination of an immediate release tablet and a 

prpl, nged release tablet of example 3. 
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Figure fl’s?ows the dissolution profile of a mixture of 

immediatle, ??elease and prolonged? 
! 
release spheroids of 

i 
example 4,1 in 0.01 M hydrochloric acid. 

5 Figure 4?hows bilayer and mult:ilayer. tablets. (a) Bilayer 

tablet do4sisting of one immediate release layer and one 

prolonge?,d release layer. (b) Triple layer tablet consisting 

of two C )U er immediate releasellayers and one inner 

prolong6d??release layer. (c) Triple layer tablets 

10 consisti4 of an outer immediate release layer, an inner 

prolongr;,d ?,re lease layer, and an, outer layer not containing 

active su stance, modulating the release profile. (d) 

Triple la er tablets consistin of an outer immediate 

release, yer, an outer prolon?ed release layer, and an 

15 inner 1,ay?r not containing active substance, modulating the 

releasei. 0’rof ile. 

Figure .8 ’shows the dissolution profile of the bilayer I I 
tablet o example 6, in 0.01 ? hydrochloric acid, and in pH 

20 6.8 and Oh.7.5 phosphate buffers. 

Figure; shows the dissolutio? profiles of the bilayer 

tablet. d of the combination i ’of an immediate release and a 

prolong:e? release tablet of comparative example 2, in 

25 0.01 M h?drochloric acid. 

Figure I 
, 

I 
? shows the dissolution profile of the bilayer 

tab 

l 

et,, f comparative example 3, in 0.01 M hydrochloric 

acid ri in pH 6*1 phosphate buffer. 

30 

Figur, I shows the dissolution profile of the bilayer 

tablet’. f example 8, in 0.01!M hydrochloric acid. 

The dos, 
, 
ge forms according to the invention typically 

35 contain from 4 to 16 mg of zolpidem as zolpidem base, and 

prefera?ly 6 to 12 mg of zol?idem as zolpiderr, base. The 

zolpi may be incorporated??as the base, or as a 

pha utically acceptable alt of zolpidem. Among dosage 

prising a salt of zplpidem rather than the f orm m 
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zolpidem ase, according to the invention, those comprising 

zolpidem emitartrate are espe( pially preferred. 

In advant?, geous embodiments, dosage forms may be formuiated 

in order’,to obtain in the second phase a dissolution 

independ,nt of the pH. The preferred manner to achieve such 

a di5:sq,,1 tion, in the case of basic drugs like zolpidem is 

t 

a a 

o pharmaceutically acceptable organic acid into the 

dosage f rm, according to methods known from one skilled in 

t n t 

the art. Such dosage torms are preferred. 

These ph 

’’ 

rmaceutically accepto i 
ble organic acid can be 

chosen r example among maleic, tartaric, malic, fumaric, 

lactic! itric, adipic or sucoinic acid and their acid 

salts wh re these exist, in the form of racemates or 

isomers, where these exist. According to the invention, 

acids pa?ticularly preferred are tartaric, fumaric, citric, 

and suca nic and their acid salts. 

Various. ormulationst not lim?ting the scope of the present 

invent 
. 

10

 

, illustrating the i vention are described 

hereaft r: 

(1) A c psule comprising one pr more immediate releasc 

tablet land one or more prolonged release tablets: 

Immedla’e release tablets may’be prepared by direct 

compres,tion of mixtures of the drug or salts thereof with 

diluenti, such as microcrysta lline cellulose, mannitol, 

sorbito L and lactose. Othertunctional excipients such as 

disinte rants and lubricantsi:can be added. Choice of these 

functiQ al excipients as well as diluent is well known to 

anyone ikilled in the art. Alternatively tablets may be 

prepareO by granulation with?water of a mixture of the druq 

or salt thereof with suitabje diluents, disintegrant and 

binding’polymer ; calibratioft and drying of the granulate 

additil of a lubricant, foll.owed by compression on a 

tablet’ 
1 

9 machine. The methods used are those generally 

descri d in the pharmaceutical literature, see for 

examp.li B. 8. Sheth, F. J. Bandelin and R. it’. Shangraw, 

Compo sed Tablets, in Pharmaceutical Dosage Forms: 

#Nd 
,jr- I 

Tge 
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Tablets, Vo 1. edited by 11. A. Lieberman and L. Lachman, 

Dekker N.Y..(1980). 

Proionged r-lease tablets can be prepared by coating 

immediate r lease tablets with a’diffusion limiting polymer 

5 coating. S itable polymers cart be chosen among eLhyl 

cellulose:, methyl methacrylate copolymers, such as 

EudragitO S, Eudragit5 RL, Eudragit"* NE commercialized by 

R6hm Pharm . Coating methods can consist in spraying a 

solution o the polymer on the tablets, either in a pan 

10 coater or fluid bad coating apparatus. The solvent may be 

organic o, aqueous, depending on the nature of the polymer 

used. Co a ing methods are descr ibed in the following works: 

J.M. Bak 
. 
a , Microencapsulation,;in L. Lachman, H. 

Lieberlrnm n and J.L. Kanig (Eds:.) The Theory and Practice 

15 of Indust ial Pharmacy, Lea & Febinger, Philadephia, USA, 

1986 ; J. . McGinity, Aqueous polymer coatings for 

Pharmace ical Dosage Forms, Dekker NY, 1989. 

Alternatively prolonged release tablets can be prepared by 

incorpor ting matrix-forming ex!cipients into the 

20 formulat on, and omitting disintegrants. Such matrix -

forming xcipients may be hyd?ophilic polymers, which 

include ydroxypropylmetbylcellulose, 

hydrox, thylcellulose, hydrokyethylcellulose, and which 

swell i contact with aqueous?! liquids, and control release 

25 of the rug by diffusion through the swollen polymer 

netwoik, and are incorporated at a level between 10 and 30% 

by wejg t with respect to that of the prolonged release 

tablet. 

Otherw*,,se the matrix forming excipient may be a lipidic 

30 substa’ ce, such as hydrogenated castor oil, or carnuba wax, 

incorp rated at a level between 10 and 40% by weight with 

respoc to that of the prolonged release tablet. 

Prolo+d release tablets can be formulated, as zolpidem is 

a baoi, drug optionnally with a pharmaceutically acceptable 

35 orgap acid, chosen from the list given above so as to 

mair?,,t in the micro-pH of the tablet during dissolution in 

the ,,’n,lutral PH conditions of Lhe small intestine. 

(2) 
A,
 

capsule comprising a1mixture of prolonged release 
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pellets an immediate release pellets: 

, The immedi te release pellets may be prepared by deposition 
t 

, of the dru suspended in water or an organic solvent such 

as ethanol?with hydroxypropylme?hylcellulose or povidone or 

5 another s itable polymer to act::as,a binder, on.to a 

spherical granule. A fluid bed !coating apparatu3 is 

generally used. Particles may be agglomerated to form 

spherical granules or pellets, i lin 
a high speed mixer 

granulat r, or rotary fluid be d agglomerator. These methods 

10 are desc ibed by K.W.Olson andA.M.Mehta, 

Int.J.Ph rm.Tech&.Prod.Mfr. 6;;?18-24, 1985. Pellets may be 

also pre ared by extrusion of ’!wet masses or melts followed 

by sphe onisation, for exampl 0? as described in C. Vervact, 
i 

L. Baer & J. P. Remon Int.J. ’Pharm. 116 (1995) 131-1.46. 

15 Excipie ts used are typically those with plastic qualities 

such as microcrystalline cel?ulose, but also mannitol. 

small,’;? antities of a polymeric binder are generally added. 

Surfac ants such as sodium Oodecyl sulphate may also be 

incorp’rated to give easier :?extrusion. 

20 Proloned release pellets are prepared by coating immediate 

relea e pellets in the same way as described for the 

table s. Coating may be carried out, for example, in 

coati g pans or in fluid bed coater-driers. The amount and 

compo, ition of the coatinglis adjusted from that used in 

25 the ablet, to reduce the permeability of the coating in 

orde to take into account? 
: 
the far greater surface for 

diff sion in the pellets.,, 

Prbl, nged release pellets:can, as zolpidem is a basic drug, 

c6n-ain a pharmaceutically acceptable organic acid so as to 

30 mailtain the micro-pH of the interior of the pellet during 

distolution in the neutral pH conditions of the small 

in pstine. 

A4,’ernatively, as zolpidem is a basic drug, prolonged 

release pellets may be coated with a pH sensitive membrane, 

35 co?taining polymer$ soluble at neutral pH and impermeable 

at?acid pH, such as EudragitO S, allowing increased 

4 meation by the drug at pH 5 and above, to compensate for J r 

the decreased solubility of the drug at higher pH values. 

?’,AXternatively sustained release pellets and immediate 
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release powder. 

(3) A tabl’4 comprising a number of prolonged releas e 

coated ppl ets comprising the drug imbedded in a matrix 

5 also comprising the drug; 

Alternativply the tablet may consist of a mixture of 

prolongeO release coaLed’pallets and of immediate release 

non-coatC?, 
, 
d!pellets comprising the drug, imbedded in a 

drug-frep inatrix. 

10 Alternativiely the prolonged release coated pellets may be 

furthermor?,e coated with a layer comprising the drug and 

other excilpients allowing immediate release from that 

layez, imbedded in a drug-free matrix. 

The matrix surrounding the pellets should preferably be 

15 formulate ’so that the compression into tablets does not 

interferie ?ith the integrity of?,the membrane surrounding 

the pellets. On contact with fluid the tablet 

disintegrates, releasing the drug rapidly, from the matrix, 

or the ir*ediate release pellets, or from the immediate 

20 release pellet coating, and then releasing the drug from 

the prollorl-ged release pellets s?owly. The pellet may be 

formulate? with a pharmaceutically acceptable organic acid 

so as to,’.,Oaintain the micro -pH of the pellet during 

dissoluti4n in the neutral pR c9nditions of the small 

25 intestine 

(4) A mij 1 ilayer tablet comprising: 

(i)?one or two prolonged release layers, comprising the 

drug and a hydrophilic polymer (preferably a cellijlose 

30 deriv4tive) , 

(ii) cne or more immediate release layers comprising 

the d ug, 

and p ssibly, 

(iii) ?Ianother layer not comprising the drug, but 

35 compr sing hydrophilic polymers, such as 

hyd2;.oiypropylcellulose, hyd’,roxypropylcellulose, 

hyd?,G.Jyethylcellulose or soluble diluents, such as 

lact?o e, sorbitol, mannitol::, or hydrophilic’polymers 

and?’s luble excipients, which layer modulates release 
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of the drug fr’om the prolonged release layer. 

Each laye contains other excip ients, so as to give 

suitable roperties for compresbion,,,Iubrification, binding 

as 

is w 

known to one skilled !?in the art. Examples of al 

5 s uch bi er and multilayer tablets are shown in figure 7a -

d, where mmediate release layers are designated by i, 

prolonged. release layers by p and layers modulating the 

releaselp.-ofile by m. 

1.0 (5) A mul icoated tablet comprising: 

(i) a core comprising the drug and as zolpidem is a 

basic drugs, optionnally a,?,pharmaceutically acceptable 

orgo 

n c acid to maintain constant pH, 

(n) 
i 

polymer coating layOr giving slow release of the 

15 drug ?rom this core, 

(iii) a coating layer comprising the drug which is 

rele sed rapidly or immedi 
: 
ately on contact of the 

dosa e form with fluid. 

Each por, ion of the tablet, in particular the inner core, 

20 can cont in other excipients,?so as to give suitable 

properti s for compression, ).?brification, and binding as 

is well nown to one skilled in the art. Methods for making 

both mul, ilayered and multico4fted tablets are described by 

W.C. Gun, el, compression coated and layer tablets in 

25 Pharmaq tical Dosage Forms: Tablets, Vol 1. edited by H. 

A. Lieb man and L. Lachman, Dekker N.Y. (1980). 

As oth,e particular embodiments encompassed within the 

scopei’d., the present invention, pharmaceutical compositions 

30 intend.’ to avoid abuse may be cited. 

Indeeo, t is known that some drugs and in particular 

hypno,ti s intended for legitimate oral use have the 

potentill for abuse. 

One way"
 

’of 

y 

substantially reducing.or even eliminating this 

35 potentl,?l for drug abuse for!’the pharmaceutical 

formulations that are objects of the present invention is 

to 
prov

 

de pharmaceutical cothpositions for oral 

admin ration comprising zolpidem capable at the same time 

of: 
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- lib 
: 
4ating the active princ.’*Lple according to a biphasic 

in vit? profile as described above, following normal adminj 

__ 

r 

ation and, 

- if it,is introduced in a drink, whether or not containing 

5 alcohol, generating visual change or changes in the 

appeatence of the drink. This visual change or changes are 

intended to avoid administration of the active principle to 

a person in the said drink without his or her knowiedge. 

10 These sual changes, according to the present invention 

1 include all means of indicating the presence of the said 

composition in a drink. The following may be cited as 

methods for inducing visual changes- inclusion of colouring 

excipients, floating of the composition at the surface of 

15 the drink, formation of insoluble particles on the surface 

of the Irink, on the brim of the glass, in the drink and/or 

on the’Dottom of the glass or a combination thereof. 

The dii ak, eventually with alcohol, may for example consist 

of coffee, tea, wine, fortified wine, spirits, liqueurs, 

20 hot or cold chocolate-flavou;ed drinks, all gaseous 

alcoholic or not -alcoholic drinks, all cocktails or 

mixtures of fruit juice, milk, cream, 

Float?.ng of the composition can be achieved by an 

25 efferv-1ecence which can be obtained by means of a 

effery cence generator, as described hereinafter. 

In addi ion to these effervescent properties, the 

composition can present viscosity increasing properties 

appearing on contact with the drink. Thus when the bubbles 

30 are f ormed, they are "trapped" and the composition swells. 

The 1 
. 
owering of the density contributes to maintaining the 

pharmaceutical composition at the surface of the drink, 

Such o.viscosity may be obtained by one or more gelating 

subst4nces. Hydrophilic excipients are particularly 

35 suitable as gel-forming substances as set forth beneath. 

Particl)?,-s may be obtained by!association of a lipophilic 

and a ,-*drophilic excipient, useful for the floating as 

descrj*td above. A list of si’iiitable lipophilic excipients 
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is set fortlh beneath. 

The compos tion according to this particular embodiment of 

the presen invention can liberate particules even if the 

5 compositio does not float or not immediately. 

The effery scence. generator can!’be a carbon dioxide 

ger.erato.r,, ystem. It call comprise a suitablecarbon dioxide 

generator gent and a pharmceutically acceptable acid. 

10 

The carbo dioxide generator agent is normally a carbonate 

or bicatb’nate of an alkali or alkaline earth metal or ar, 

amino aci . Calcium carbonate, sodium bicarbonate, 

potassiim carbonate, potassium bicarbonate, L-lysine 

15 carbonate arginine carbonate or sodium sesquicarbonate may 

be cited s carbon dioxide generator agents. 

The acic3l , y be an acid anhydride, a monocarboxylic acid, a 

polycarbo,ylic acid or a partial salt of a polycarboxylic 

acid. Mot particularly citrici? tartric, ascorbic, fumaric, 

20 nicotiniQj acetysalicylic, maloic, adipic, succinic, malic, 

malonid cid may be chosen or lutaric anhydride, citric 9 

anhydr?,d,’, monosodium citrate and succinic anhydride. 

by The carb n dioxide generator a gent may be constituted a 

25 mixture f carbon dioxide generating agents cited above. 

In such :carbon dioxide generator system, the content of 

acidic,? 

C 

Mpound is generally chosen such as the ratio 

betweeh the number of moles in the said acidic compound 

30 with ms??ect to the number of 

’ 

??moles in the said carbon 

dioxidie generator agent is between 1 and 2. 

The gol forming substances can consist of one or more 

hydrophllic excipients provoking the swelling of the 

35 compo4i ion and the trapping 
: 
of the gas released. 

In or(oe? to form insoluble particles, one or more 

lipop]Kj?ic excipients are added to the hydrophilic 

excipi t. 

The p? e ess of effervescence and formation of particles 

A 
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generate:?viscous agglomerates which float and stick t0 Lhe 

glass. This process can last between 0.5 and 25 minutes 

depending on the type of drink, 

5 Among i??Pophilic excipients the following may be cited: 

glyceroI stearates, palmitostOarates and behenates; 

hydrogen: ted vegetable oils and their derivatives; 

vegetabl?e and animal wax and their derivatives; 

hydrogerAted castor oils and their derivatives and cetylic. 

10 estersl? aind alcohols. 

Amonghydrophilic excipients the following may be cited: 

cellulose derivatives, hydroxyethylcellulose, 

hydroxy 
. 
propylcellulose (molecular mass from 50 to 1250 

kDa),.bNdroxypropylmethylcell ulose (molecular mass from 10 

15 to 1500 
: 

kDa), carboxymethylce,llulose and sodium 

carho:4y,%ethylcellulose; vegetable gums and their 

deriva 
, 
V6ves; derivatives of alginic acid; 

polyet’hyleneglycols and their derivatives; starches and 

their’derivatives; silica, polymethacrylates and acrylic 

20 acid an methacrylate copoplymers.. 

One of.the constituants of the gel forming substance can be 

chosem,&s being less soluble,in alcohol. 

A colo?qing excipient can be:?advantageously added as giving 

25 rise t o, visual change preventing abuse. It can colour 

simultaleously the liquid or::the particles or one 

indepondantly of the other. 

Among,?aaitable colouring excipients the following may be 

cited?,. indigotine, cochineal carminic acid, yellow orange 

30 S, allu a red AC, iron oxides, cucurmin, riboflavin, 

tartrpz,ine, quinoline yellow’ azorubine, amaranth, 

carmislie:s, erythosine, red 2G patented blue V, glittering 

blue FCF, chlorophylls, co pppr complexes of chlorophylls, 

green caramel, glitteringiblack BN, carbo medicinalis 

35 veget,,4bilis, brown FK and HT: carotenoids, Annatto 

extrac s, paprika extracts, ?ycopene, lutein, 

cantbaNanthin, beetroot red,?anthocyanes, calcium 

carbqn?te, titanium dioxide,i aluminium, silver, gold or 

lithallubin BK or any other colouring excipient suitable 

=I 

M 
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for an"o?al administration. 

Thesen*i7l means of preventing abuse may comprise a 

disti q1t,
 
pharmaceutical entity, not containing active 

5 substan along with the immediate?release and the 

sustaia release entities, that comprise the 

pharma?-e’?atical form, or they may be incorporated in one of 

these t entities. Yet a third method is to incorporate 

all or- rtain of them into a separate entity and at the 

10 same t’l, add certain to the immediate or sustained releaso 

entity 
The met d of incorporation of abuse resistance as 

describ,?,’ . 714 above will depend on the type of formulation. In 

the cas- of tablet formulations described above, including 

15 that of.tablets enclosed inside a capsule, the abuse 

resist,arce confering substances (colouring matter, 

efferve Qent couple...) may b 6 included within the 

release entity of the formulation. 

Alterne ively in the case of multilayer tablets and 

20 immed??a e tablets within a capsule they may be incorporated 

layer not containing active substance, but 

with th(,abuse resistance con?fering substances. Such a 

layer rrt?.y be added to the sus itained release tablet or 

tablets within a capsule provided the said tablet is 

25 formula td as a matrix and i-s!! not coated with a coating 

conferi 

lase 
g the sustained release properties. 

In the of a capsule cont aining controlled release 

pellets*d immediate release pellets or granulate, abuse 
L 

resist4ce confering substances with the exception of an 

30 efferveiRcent couple may be incorporated in the immediate 

releaoel,entity or added sepa?ately. 

The eya les which follow illustrate the invention without 

lim ti it: 

35 
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Examgle?l: prolonged release?tablet comprising 10 mg 
I 

zclpide? hemitartrate. 

The fir?t four of the following materials were mixed 

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

granuta?e was then mixed with the magnesium stearate and 
I 

compres ed to a mass of 120 mg per tablet, using a rotary 

tableti g machine. 

10 zolpidem hemitartrate? 8.3 % 

lactose 86.6 % 

acid 2.5 % ’citric 
hydroxypropy1methylce!l1ulose 6061 2.1 % 

magnesium stearate 0.5 % 
is I 

I Pharm?coat 606, commercialized by Shin-Ensu Co 

Tablets,?were coated, in an Accelacota pan coater, with a 

20 suffiti, nt quantity of the following mixture to obtain the 

desirt’d dissolution profile. 

N?thylcellulose 2.0 % 

?diethvlphthalate 0.4 % 

25 hydroxypropylmethylcellulose 606 2,0 % 

isopropanol 47.8 % 

.dichloromethane 47.8 

Ethocel, commercialized by Dow Chemical Co. 

30 

The in vitzo dissolution profiles of the tablets were 

estabf?5hed using the Apparatus II of the United States 

Pharm?c;>poeia. Two dissolution media were employed: 900 ml 

35 hydro?h,,Loric acid 0.01 M and’900 ml of a pH 6.8 potassium 

phospiinie 0.05 M buffer, maintained at 3V – 0.50C. Stirring 

was 41the paddle method (50’rpm). The percentage dissolved 

was dot rmined by measurement of the UV absorbance at 

270 no continuous sampling by a peristaltic pump in a 

40 clo 

s 

ed ystem). The results are shown in figure 3. 
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ve exam?21e-j: prolonged release tablet without 

rising 10 mg zolpidem hemitartrate. 

were manufactured according to the same method as 

1, having the following composition: 

I I 
. z?olpidem hemitartrate 8.3 % 
?,lactose 89.1 % 
Idroxypropylmethylcellulose 606 2.1 % 

gnesium stearate 0.5 % 
They weilre coated with a polymer mixture comprising 5.0% 

hydroX,*)ropylmethylcellulose and 50% ethylcellulose. Their 

in vitx?o dissolution profiles of the tablets were 

estab? hed by the method of example 1. 

The re Its are shown in figure 4. They show that prolonged 

release?tablets comprising acid present a profile of 

dissolution independent from the pH. 

rimnleI2- Immediate release tablet comprising 10 mg 

zolpioem-hemitartrate. 

Tablets:dosed at 10 mg zolpidem hemitartrate and with 

25 unitary mass 120 mg were manufactured according to the same 

method’, s example 1, having the following composition: 

olpidem hemitartrate 8.3 % 
ctose 75.8 % 

30 icrocrystalline cellulose 10.0 % i 
1i 

I 
vdroxypropylmethylcelIulose 606 2.1 % 
1- 2 ,.%odium carboxymethylcellulose 3.2 % 
I 

.*gnesium stearate 016 

35 Avioe?? commercialized by FMC 
2 PritO lel, commercialized by Avebe 

The dj5 
I 
lolution of the tablets was tested according to the 

metho4., eiscribed in example in the 0.01 M hydrochloric 

40 acid se ium. 90% of the amount of zolpidem contained in the 
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immediate release tablet were released in less than 30 

minutes,, 11 

The obtai’ed immediate release,:tablets were administered 

5 orally to, 6 healthy volunteers:in a pharmacokinatics study. 

Two tab,l ts were administered?orally to each volunteer in 

t a singl?e dose study. Blood samples were taken at 30 min, 1, 

2t 3f 4, 6, 8, 10 hours, and analysed for zolpidem. The 

rn 

results median zolpidem plasma leviels) are plotted in 

10 figure:S’ ?closed squares). 

EL<ample 0: Pharmaceutical form consisting of an immediatc 

releasO. ablet comprising 10 mg zolpidem hemitartrate 

accordl g to example 2, and a,prolonged release tablet 

15 compri.sing 10 mg zolpidem hemitartrate according to example 

1, with n a gelatin capsule. 

A phar’, cokinetic study of a coadministration of a 
21 ? 

prolotq d release tablet and a immediate release tablet was 

20 carried out. One immediate release tablet and one prolonged 

releas’ tablet each comprising 10 mg zolpidem, as described 

above. ere administered to the same 6 volunteers as in the 

study escribed in example 21. The results (median zolpidem 

plasma,,. levels) are plotted in figure 5 (open squares) . The 

25 result.’ show rapid increaselin zolpidem levels to give a 

peak a. 30 minutes, the same as for the immediate release, 

but pl? sma levels from 3-6 hours atter dosing which are 

higheIX than those obtained with the same dose (20 mg) of 

thei: ediate release formulation. The whole quantity of 

30 zolpi.em is released in a maximum time of about 8 hours. 

The d*ssolution profile was,identical to that of the 
I 

addition of the dissolution profiles of example I and 2. 

Thu# he immediate and prolonged release pharmaceutical 

enti, ’es each contained 10 mg zolpidem hemitartrate (50%) 

35 andi. Fie immediate release phase was 12.2 mg (61%) and the 

prol4nged release phase was 7.8 mg (39%). The complete I ? 
di,s?s lution time (90% released) was 2 h. The profile 

pa?a eters are T3 - 2.112 h ; T2 = 1.19 h ; (T2 - TI) 

0.43IT3 - Tj), the profile?being close to zero-order. 



WO 00/3383$ PCT/EP99/10454 

20 

E;Z;aMpIei:_ 

t 

Capsule comprising a mixture of immediate 

release,, llets and coated prolonged release pellets. 

5 A suspeps 

"on

 comprising 100 q zolpidem hemitartrate and 

100 g pol done, commercialized’under the reference Plasdone 

K29/32 b BASF, in 670 g eLhaaol was prepared, 750 g of 

this sq,pinsion was sprayed onto 1060 g of 1 6-18.mesh 
1 

microg;alules in a fluid bed drier. Dissolution of zolpidem 

10 was testod in 0.01 M hydrochloric acid, according to the 

method,iA example 1.80% was di i ssolved in 2 minutes, and 

100% W4.81dissolved at 30 minutes. 

A soluti(b’n comprising 25 g of methacrylate copolymer 

Eudragit., RLIOO, 143 g of methacrylate copolymer 

15 Eudragit 
; 

RSIOO (both commercialized by R6hm Pharma) and 

18.7 g of ethyl citrate commercialized under trademark 

EudrafoO by Rdhm Pharma as plasticiser, was prepared in 

1180 g o* a 60:40 m/m isopropanol/acetone mixture. Pellets 

compris4ng zolpidem were coated with this polymer mixture, 

20 by spraXing in a fluid bed dryer, the final amount of 

coatini;’Ibeing 20% by mass of ’the uncoated pellet mass. 

After,;aituration of the pelle ?ts at 35*C for 24 hours, a 

mixtu4elof these coated pellets and the uncoated pellets 

previou ly described was prepared in the proportion I : I 

25 by zojp?dem content, and were filled into gelatin capsules 

to give a total amount of zolpidem hemitartrate content per 

capsule?,of 15 mg (12 mg zolpidem base). The dissolution of 

capsu le?p was tested by the method of example 1, the 

resul?i?’g profile being shown in figure 6. 

30 Thus t, immediate and prolonged release pharmaceutical 

entit* s each contained 7.5 mg zolpidem hemitartrate (50%). 

Becatia’ of the lag-time of about Ih before release from the 

prolq,n d release entity, the immediate release phase (60%) 

and #h, prolonged release phase (40%) corresponded exactly 

35 to t4e.entities. The complete dissolution time (90% 

relets’d) was 3.17 h. The ptofile parameters are T3 

3. 17 bi - T = 1. 668 h , (T TI) - 0. 44 (T - Tj) and the 2 2 3 

prof? was sigmoid in shapl. 
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Examp.L_Q_L5 Tablet comprising coated prolonged release 

pellets cvmprising 5 mg zolpidem hemitartrate within a 

fasL-di$i. tegrating matrix comprising 7.5 mg zolpidem 

5 hemitartr te. 

Prolong1d release coated pellet?s were manufactured aq 

describ4&in example 4. The pellets were then spray-coated 

using the’same method with a layer of 20% by mass of 

10 microcrysialline cellulose. A granule of the following 

compositilM was then prepared, by wet granulation: 

zo pidem hemitartrate 8.4 % 

laltose 20.0 % 

15 roicrocrysta 1 line cellulose 62.9 % 

hy(iroxypropylmethylcellulose 606 3.0 % 

Oki?spovidone 2 5.0 % 

roa nesium stearate 0.7 % 

20 Avicel,,,’, commercialized by FMC! 

2 Kolli*r’ CL, commercialized by BASF 

This was,’*xed with the coated pellets in the proportion 3 

parts of , ranulate to 2 parts olf coated pellets (in terms 

25 of zolpiAlm content) and the mixture compressed into 

tablets d sed at 12.5 mg zolpid6m hemitartrate(equivalent 

to 10 mg, olpidem base). 

30 Exa=12_4? Bilayer immediate/prolonged release tablet 

comprisil 12.5 mg zolpidem hemitartrate. 

Granulat, 
. 
e were prepared by wet?lgranulation according to 

the follquing compositior,s. The?granulating process was 

35 that de0q?ibed in example 1 

G ULATE I (Immediate release) 

Z idem hemitartrate 1 4.4 % 

I ose 150 mesh 68.3 % 

40 M? ocrystalline cellulose 20.0 % 
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?hydroxypropylmethylcolllulose 606 2.5 % 
!sodium carboxymethy1cellulose 3.8 % 
magnesium-stearate 1.0 % 

IGRANULATE 2 (prolonged release) 
zolpidem hemitartrate 5.6 % 

-jactose 150 mesh 40.0 % 
microcrystalline cellulose 20.0 % 
tartaric acid 8.4 96 
hydroxypropylmethylcellulosel 25.0 % 
magnesium stearate 1.0 % 

Meto 6se 90SH4000, commercialized by Shin-Etsu 

The mi?tures were then compressed into bilayer tablets of 

the fo shown in figure 7(a) using an alternative tablet 

pre8S.iEach tablet contained:112.5 mg zolpidem hemitartrate, 

the fixst immediate release iayer with 125 mg of granulate 

I compti.sing 5.5 mg of zolpidem, hemitartrate, and the 

prolo d release layer with’125 mg granulate 2 comprising 

mg Z 1pidem. hemitartrate. The in vitro dissolution 

profile of the tablets were:established using the 

Apparat, s 2 of the United States Pharmacopeia. Three 

t dissol ion media were employed: hydrochloric acid 0.01 M, 

a pH potassium phosphate::0.025 M buffer, and a pH 7.5 

potas?i?m phosphate 0.015 M buffer. The volume of 

dissoW ion medium was 500 ml, maintained at 37 – 0.5’C. 

Stirrin was by the paddle method (75 rpm). A grill was 

placed n the bottom of each vessel, to pre-vent sticking of 

the tab et to the glass surface. The percentage dissolved 

was dot rmined by measurement of the UV absorbance at 

310 nm ’continuous sampling by a peristaltic pump in a 

closed ystem). The results are shown in figure 8. The 

dissolution profile is almost independent of pH betweer, pH 

1 andi"618. Zolpidem continues to be released at pH 7.5, 

thougl? at a significantly reduced rate. 

The i diate release entity,contained 5.5 mg zolpidem 

hemito.;?, r,ate (44%) and the prolonged release entity 

f-4d 7.5 mg zolpidem hemitartrate (56%). The complete conta?’. 
di5so‘ ion time (90% release?id) was 2.14 h. Because of 

rele*olfrom the prolonged re??lease pharmaceutical entity 

EN 
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from 0 to 0.5 h, the corresponding immediate release phase 

was 7.5- g (60%) and the prolonged release phase was 5 m? 

(40%). r e profile parameters are T3 = 2.23 h ; TL, 

1.38 h (T2 - TI) 0.51(T3 31) , the profile being zero -

5 order. 

Camnara7tlye g?xdmDl?D_? Comparison of the dissolution 

’ 
I 

, 
i 

profile f a bilayer immediato/prolonged release tablet 

10 comprisi’g 12.5 mg zolpidem hOmitartrate with that of an 

immediat release and a prolonged release tablet of the 

same CO, osition 

t 

Granul?t s were prepared by wet granulation according to 

15 the fal wing compositions. The granulating process was 

that 

(30 

cribed in example 1: 

20 

0 25 

30 

35 

I me 

NULATE I (Immediate release) 

olpidem hemitartrate 

.iactose
 150 mesh 

icrocrystalline cellulose 

ydroxypropylmethylcellulose 606 

odium carboxymethylce,l1ulose 

?.,*agnesium, stearate 

,RANULATE 2 (prolonged release) 

olpidem hemitartrate:! 

;actose 150 mesh 

icrocrystalline cellulose 

?ydroxypropylmethylcejlulosel 

?agnesium stearate 

6.0 % 
66.7 % 

201.0 

2.5 

3.8 % 
1.0 % 

410 % 

55.0 % 
20.0 % 

20.0 % 
1.0 % 

90SH4000, commercialized by Shin-Etsu 

A port?on’of each granulate,?was compressed into bilayer 

table4 of the form shown iri figure 7(a) using an 

alte tive tablet press. Each tablet contained 12.5 mg 

zolp?c?m hernitartrate, the first immediate release layer 
with
 5 

mg of granulate 1 comprising 6.5 mg 

’ 

of zolpidem 

hemilt rtrate, and the prolonged release layer with 125 mq 

graqu 2 comprising 6 mg zolpidem hemitartrate. The 

40 
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dissolu tion profile was tested using the Apparatus 2 of the 

United?.States Pharmacopeia. The dissolution medium was 

hydroch,Loric acid 0.01 M, maintained at 37 – 0.50C. The 

volume,qas 500 ml and stirring was by the paddle method 

5 (75 rpm). The percentage dissolved was determined by 

measurenent of the UV’absorbance at 310 nm (continuous 

sampling by a peristaltic pump in a closed system). The 

results are shown in figure 9. The pH of the dissolution 

media had a marked affect on the profile, increased pH 

10 depress,,inq the dissolution rate. 

The remaining portions of ea(?h granulate of comparative 

examp?e 2 were each compressed into tablets mass 125 mg, 

the immediate release tablet (granulate 1) comprising 

15 7.5 mg zolpidem hemitartrater? and the prolonged release 

tablet comprising 5 mg zolpidem hemitartrate, The in vitro 

dissol, tion profiles of the tablets were established by the 

method’of example 1. 

20 The re-sulting profiles are shown on figure 9. Surprisingly, 

the presence of the immediate layer had a significant 

effea,ton the dissolution ofl:the hydrophilic matrix 

proiqnqed release layer in the biiayer tablet, and whereas 

the d i -solution profile of the separate tablets was the sum 

25 of t?,e profiles of the separate tablets, the prolonged 

rele4s phase of the bilayertablet was considerably slower 

than.il the case of the separate tablets. 

30 QoMj2gr,?ktiya ggamqla-2 : pH dependence of the dissolution 

profile of a bilayer tabletcomprising 12.5 mg zolpidem 

hemi?artrate without acid in the prolonged release layer 

Grani,141?tes similar to those’of example 6 were prepared, the 

35 only di.fference being that in the case of granulation 2 

(prolo?qed release) the tartaric acid was missed out and 

repl#6?d in the formulation?by lactose (48.4%). The 

mixttar?s were then compressed into bilayer tablets of the 

formi?siown in figure 7(a) ujing an alternative tablet 
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press, a, for example 6. The ?n vitro dissolution profiles I i. 
of the, t blets were established as for example 6, using two 

dissolu-ion media - hydrochloric acid 0.01 M and pH 6.8 

potassi.,m phosphate 0.025 M buffer. The results are shown 

5 in fijqp 10. The dissolution profile in 0.01 M 

hydro6hbric acid is very close to that of the formulation 

withlia id (example 6), but the rate at pH 6.8 is much 

decrea Od. 

10 

-layer immediate/prolonged release tablet _Mn 7: Three 

Compr4ing 12.5 mg zolpidem:hemitartrate. 

15 Granu 

acco c 

C 

20 

25 

30 

ates were prepared by the method of example 1 
1 ing to the following:compositions: 

LAYER I (immediate:?release) 
zolpidem hemitartrate 5.0 % 

lactose 150 mesh 67.7 % 

microcrystalline c,bllulose 20.0 % 
hydroxypropylmethylcellUose 606 2.5 % 

sodium carboxymethylcellulose 3.8 % 
magnesium stearate 1.0 % 

LAYER 2 (non-acti,,Ive) 

lactose (spray dried) 60.0 % 
microQrystalline?cellulose 24.0 % 

tartaric acid : 10.0 % 
hydroxyethy1celluliose 5.0 % 

magnesium stearate 1.0 % 

LAYER 3 (prolonged release) 
zolpidem hemitartrate 

35. lactose 150 mesh 40.0 % 

microcrystalline cellulose 19.0 % 

tartaric acid 9.0 % 

hydroxypropylm4thylcellulose 25.0 % 

magnesium stearate 1.0 % 
4 Oli? 

Metolose 90SH4000, commercialized by Shin-Etsu 
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re compressed as described in example 6 into 3 layer 

, of the form shown i,n figure 7(d) layer 1 

ing 100 mg of the granulate 1, with 5 mg zolpidem 

trate, layer 2 (the middle layer) comprising 100 mg 
I 

granulate 2, and layer 3 domprisinq 125 mg of the 

te, 3 and 7.5 mg zolpidem hemitartrate. 

=11. Coated bilayer immediate/prolonged release 

10 tabtj comprising 10 mg zolpidem hemitartrate and 

containing an efferevescent couple and a dye in the 

imve- ?ate release layer. 

Mi"t 

es were prepared accprding to the compositions shown 

15 belo The powder mixture I for the immediate layer was 

t 10 

pr4p ed by dry mixing of?the first eight ingredients. the 

r im]ollaa three ingredients are than added. The granulate 2 

fok e prolonged release:!layer was prepared by granulation 

with,?qater of the first five components, the reamining two 

20 co hents being mixed with the granulate after drying and 

25 

30 

35 

sietng. 

POWDER MIXTURE I (Immediate release) 
zolpidem hemitartrate 
anhydrous lactose 
microcrystalline c 

! 
ellulose 

povidone K30 
tartaric acid 
sodium bicarbonate 

sodium carboxymethylcellulose 
Indigotine W6004 ? 

sodium dodecyl suiphate 
colloidal silica 
magnesium stearate 

GRANULATE 2 (prolonged release) 
zolpidem hemitartrate 
lactose 150 mesh, 
tartaric acid 
microcrystalline?cellulose 
hydroxypropylmethylcellulosel 

3.6 % 

11.3 % 

24.3 % 
C’. 0 % 

23.0 % 

25.0 % 

3.0 % 

0.8 % 

2.0 % 
1.0 % 

110 % 

4.4 % 

36.0 % 
8.4 % 

20.0 % 

30.0 % 
40 
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?olloidal silica 0.2 % 
agnesium stearate 1.0 % 

Meto ose 90SH4000, commercialized by Shin-Etsu 

The mi t1ures were then compressed into bilayer tablets of 

the to kn shown in figure 7(4) using a Manesty BL tablet 

press. (Each tablet contained 10 mg zolpidem hentiLarLrate, 

the f* -q st immediate release?layer with 125 mg of powder 

10 mixtu a I comprising 4 mg! of zolpidem hemitartrate, and 

t he longed release layer with 125 mg granulate 2 

compr41ng 5.5 mg zolpidem?hemitartrate. 

A til coating (4% with respect to tablet mass) of the 

15 follo, ng composition, was?applied a5 a 20% dispersion in 

absol e alcohol, using a coating turbine (Glatt GC300). 

copovidonel 12 % 
ethy1cellulose 12 % 

20 titanium dioxide 46 % 
Talc 30 % 

,’K ’Kol idon VA64, commercialized by BASF 

e 

s 

s 

25 The issolution profile of the tablets was determined in 

0 1’ 

h0
 

yn

 

i 
0

 

0 

d 0.01 hydrochloric acid, -Osing the apparatus and method .d 

e 

S 

bed des ibed in example 6. The results are shown in figure 11. 

Coated trilayer immediate/prolonged release 

30 t4?b et comprising 10 mg :?olpidem hemitartrate and 

a j 

can aining an effervesceilt couple and a dye. 

M?.%’?ures were prepared according to the compositions shown 

b Pw. The powder mixture 1 for the immediate layer was 

35 

pj:.I 

. 

a red 

by dry mixing of the first eight ingredients. the 

ri aining three ingredient5 are than added. The granuiate 2 

4’o the prolonged release layer was prepared by granulation 

C2 
i Oi,b water of the first;five components, the reamining ’two 

c6thponents being mixed With the granulate after drying and 

40 ?A?ving. 
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)CWDER MIXTURE 1 . (Imm?diate’ release) 

’?:’olpidem hemitartrat 
microcrystalline cell?lose 

,,povidone K30 

artaric acid 
odium bicarbonate 
’odium carboxymethylc6llulose 

lack iron oxide 

Indigotine 
sodium dodecyl sulpha 

i 
te 

...colloidal silica 
jn?agnesium stearate 

PCT/EP99/10454 

4.0 % 

36.4 % 

5.0 % 

23.0 % 

25.0 % 

3.0 % 

0.3 % 

0.8 % 

1.0 % 

1.0 % 
0.5 % 

40.4 % 

5.0 % 

23.0 % 

25.0 % 

3.0 % 

0?3 % 

0.8 % 

1.0 % 

1.0 % 

magnesium 5tearate 0.5 

GRANULATE 3 (prolonged release) 

zolpidem hemitartrate 4.0 % 

lactose 150 mesh 36.0 % 

tartaric acid 8.4 % 

microcrystalline cellulose 20.4 % 

hydroxypropylmethyloellulosel 30.0 % 

colloidal silica 0.2 % 

?magnesium stearate 1.0 % 

M*t lose 90SH4000, commarcialized by Shin-Etsu 

The ixtures were then compressed into trilayer tablets of 

th6,., orm shown in figure 71?(d) - the layer not containing 

t 

zolp’dem, that is of granulate 2, being designated by m - 

blet press. Each tablet cont us3.n a Manesty BL ta ained 10 

mg z 1pidem hemitartrate. tach layer comprised 125 mg 

gran, late or powder mixture, and the immediate release and 

POWDER MIXTURE 2 (Ant?i-abuse) 

r nicrocrystalline cellulose 

?ovidone K30 
tartaric acid 
s,odium bicarbonate 
sodium carboxymethylcellul6se 
black iron oxide 
Indigotine 
.sodium dodecyl sulphate 

colloidal silica 
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Claims 

1. A phalmaceutical composition comprising zolpidem or a 

salt t eof characterised,in that it consists of a 

5 controql?ed-release dosage form adapted to release zolpidem 

or its,- alt over a predetermined time period, according to 

* bipbs:’ ic in vitl.-ro profile of dissolution when measured in 

* type I dissolution apparatus according to U.S. 

Pharmoc,poeia in aqueous buffer at 37*C, where the first 

10 phase;i’ an immediate release phase and the second phase is 

a pro.jaged release phase. 

2. A?’p armaceutical composition according to claim I., 

charac,.erized in that the first phase has a maximum 

15 durati n of 30 minutes. 

3. Alp..’armaceutical composition according to claim 1 or 2 

charac’erized in that the second phase has a profile of 

zero, der release. 

20 

4. AI-1harmaceutical composition according to claim I or 2 

chara,,Iterized in that the second phase has a profile where 

the r lease is proportional to the square root of the time. 

25 S. A harmaceutical composition according to claim I or 2 

cha,r, terized in that the second phase has a profile of 

f i rl-8:t order release.. 

G.A"hoharmaceutical composition according to claim 1 or 2 

30 char*cterized in that the second phase has a sigmoidal 

rele’ - se profile. 

r 
7.,,N 

t 
pharmaceutical composition according to any one of I 

clai?is I to 6 characterizOd in that 40 to 70% of the total 

35 amOnt of zolpidem is released during the immediate release 
i ? 

8.4,pharmaceutical composition according to any one of 

ciaims I to 7 characteriied in that the time for release, of 
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90% 4fjthe total amount of zolpidem is between 2 and 6 

9. A,p armaceutical composition’comprising zolpidem or a 

5 salt t ereof characterized in that it comprises two kinds 

of pha,maceutical entities: one immediate release entity 

and 6n? prolonged release entity. 

10. ?k harmaceutical composition according to claim 9 

10 chara 
E 

erized in that it consists in a dosage form chosen 

amon q ?capsules, tablets, multilayer tablets, multicoated 

tabl,e?$. 

1I.A pharmaceutical composition according to claim 9 or 10 

15 chara?,terized in that it consists of a capsule comprising 

one??O I more inmediate release tablets and one or more 

projo.ged release tablets. 

A 0 

12. A pharmaceutical composition according to claim 9 or 10 

20 chara, terized in that it consists of a capsule comprising a 

mix t. re of prolonged release pellets and immediate release 

pel’I ts. . I 

13..’. pharmaceutical composition according to claim 9 or 10 

25 chAr cterized in that it consists of a tablet comprising a 

num, r of prolonged release coated pellets comprising tho 

drug’imbedded in a matrix also comprising the drug. 

14,-’, pharmaceutical composition according to claim 9 or 10 

30 ch?ricterized in that it Consists of a multilayer tablet 

I 

co, ising: 

i) one or two prolonged release layers, comprising the 

rug and a hydrophilit polymer (preferably a cellulose 

derivative), 

35 .?(ii) one or more immediate release layers comprising 

ithe drug, 

J,?and possibly, 

11(iii) another layer not comprising the drug, b ut 

,comprising hydrophilic polymers. 
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pharmaceutical composition according to claim 9 or 10 

terized in that it consists of a multicoated tablet 

sing: 

) a core comprising the drug and optionnally a 

armaceutically acceptable organic acid to maintain 

cbnstant pH, 

a polymer coating layer giving slow relcase of the 

dl’:ug from this core, 

(iii) a coating layer comprising the drug which is 

10 ri ?Ieased rapidly or immediately on contact of the 

ftsage form with fluid. 

16. Npharmaceutical composition according to claim 9 

chapa??-terized in that the immediate release entity and the 

15 pro?opged release entity ate administered simultaneously 

but apparately. 

1?..,;?,pharmaceutical composition according to any one of 

claims 1 to 16 characterized in that the prolonged release 

20 entity comprises a pharmaceutically acceptable organic acid 

whid],?Ican be chosen among tartaric, malic, tumaric, lactic, 

citriib, adipic or succinic?acid and their acid salts, in 

the +rm of racemates or isomers. 

25 18.,,N pharmaceutical composition according to any one of 

clai 1. to 17 characterized in that it is capable of 

genat"ting visual change if it is introduced into a drink, 

whet er or no containing alcohol’, 

30 19.,I? pharmaceutical composition according to claim 18 

cha-racterized in that the visual change consists of release 

of 

i "tition 

luded colouring excipients, or floating of the 

co mo at the surface?of the drink, or formation of 

insoluble 
Is 

particles on the surface of the drink, on the 

35 briM 
i 

10 
f the glass, in the drink and/or on the bottom of the 

glaii??’or a combination thereof. 

20., pharmacbutical compopition according to claim 19 

cha, x cterized in that it comprises an effervescence 

1?? I I , 
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