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Sefiora Jefe,
DIVISION DE NUEVAS CREACIONES

Superintendencia de Industria y Comercio

E. S. D. ‘

Referencia : Expediente N° 08 127744/

Asunto : Oposicion a la solicitud de patente de Invencion titulada

| “FORMA DE DOSIFICACION FARMACEUTICA DE

LIBERACION SOSTENIDA QUE CONTIENE
FENILEFRINA" :

Solicitante : SCHERING CORPOR?A(ON

Opositora : GYNOPHARM S.A.

Publicada en la Gaceta” dc la Propiedad/ln/dustrial
N° 603 del 30 de Abril de 2009

Yo, ELIANA ISAURA MORENQ BOHORQUEZ, abogada en ejercicio, identificada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Consejo
Superior de la Judicge@ra, en mi condicion de apoderada de la sociedad
GYNOPHARM S.A.  conformada bajo las leyes de la Republica de Colombia y
domiciliada en la ciudad de Barranquilia, Colombia, atentamente manifiesto que
estando dentro del término de ley y por orden expresa de mi representada, presento
oposicion a la concesion del registro de la Patente de Invencion titulada “FORMA DE
DOSIFICACION FARMACEUTICA DE LIBERACION SOSTENIDA QUE
CONTIENE FENILEFRINA” cuyo titular es SCHERING CORPORATION., y

Carrera 13 Ne 11995, Of. 104 Tel. (571)213 12 13 -6 20 50 21 - Fax. (571)6 12 19 79
E-mail: negocios@optimunico.com - www.optimum-<co.com
Bogota Colombia
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pido a Usted declarar fundada esta oposicion y en consecuencia negar el registro de la

patente solicitada.

1. INTERES PARA ACTUAR/

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del término estipulado por la ley, manifiesto el legitimo interés
de nuestra representada para oponerse al registro de la patente de la referencia,
atendiendo a que la solicitud pretendida no cumple con los requisitos dispuestos en la
ley como se analizard mas adelante v de ser concedida afectaria directamente la
comercializaion d;gigﬁms productos de mi representada, que contienen, en
particular FENILEPRINA. Por lo tanto, solicito respetuosamente a ese Despacho se
sirva tener en cuenta la presente oposicion dentro del tramite administrativo que se

surte en esta Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1.  La solicitud objeto de la presente fue presentada el 1 de diciembre de 2008
reivindicando prioridad bajo la soliciud US2006081002 1P del 2006-06-01; v fue
publicada en Colombia, en la Gaceta de la Propiedad Industrial N° 603 del 30 de
Abril de 2009, cuya publicacién internacional corresponde a la WO2007143155
del 2007-12-13.

2.2.La solicitud colombiana 08 127744 objeto de la presente oposicion, se refiere a una
composicion farmacéutica en la forma de una dosificacion sélida para

administracion oral, la composicién comprendiendo un nucleo que comprende

Carrera 13 Ne 11995, Of 104 Tel. (371321312 13 - 6 20 50 21 - Fax. (571)6 12 19 79
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fenilefrina o una sal farmacéuticamente aceptable de-la.misn;na en una matriz de
liberacion sostenida y que comprende ademas uno o mads polimeros hidrofilicos o
hidrofébicos fuera del nucleo; en donde la matriz de liberacion sostenida
comprende hidroxipropilmetilcelulosa; en donde el nucleo exhibe un incremento
en la resistencia a la desintegracion v erosién en el tracto gastrointestinal para
permitir la liberacion de la fenilefrina o una sal farmacéuticamente aceptable de la
misma durante al menes un periodo de tiempo de 8 horas.

2.3.Ahora bien, con base en el articulo 14 de la Decision 486 de la CAN consagra lo
siguiente: “Los paises miembros otorgardn patentes para las invencioﬁe.s, sean de producto o
procedimiento, en todos los campos de la tecnologia, siempre que sean nuevas, tengan nivel
inventivo y sean susceptibles de aplicacion industrial”. Asi las cosas, las invenciones
objeto de patente deben ser nuevas y tener nivel inventivo. Bien, pues antes de la
fecha de prioridad de esta solicitud se encuentran los siguientes documentos que

afecta la patentabilidad de la presente solicitud:

e D1:US2005095288 publicada el 5 de mayo de 2C05.

2.4 Ahora bien, el documento DI, particularmente en la descripcion revela una
formulacion de pastilla oral farmacéutica de liberacién sostenida que contiene un
expectorante y un descongestionante. Como tal, esta anterioridad D1, revela una
forma farmacéutica de liberacion de hasta 20 a 25 horas después de su ingestion,
que comprende un descongestionante tal como fenileprina y un expectorante tal
como guaifenesina como se ilustra en el parrafo 0003. La tableta segin esta
anterioridad D1, comprende una tableta de matriz recubierta que comprende
hidroxipropil metilcelulosa en una matriz de liberacion sostenida como se define

en los parrafos 0022 y 0026. Este documento D1 también revela que el nucleo
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puede recubrirse con una cubierta de entrega inmediata de un ingrediente activo
como se define en los parratos 0032 a 0036. Por lo tanto, la presente solicitud a los -

- ojos de la anterioridad D1, no comprende Novedad dado que con anterioridad se
revela una dosificacion solida para administracion oral, donde la composicion
comprende un nucleo de fenilefrina en una matriz de liberacion sostenida y que
comprende ademas uno o mas polimeros hidrofilicos o hidrofobicos tuera del
nucleo; en donde la  matriz de liberacion  sostenida comprende
hidroxipropilmetilcelulosa.

2.5.En consecuencia y de acuerdo a lo descrito anteriormente, se deriva que la solicitud
colombiana 08 127744 no puede pretender un monopolic por patente toda vez
que lo que pretende no cumple con uno de los tres requisitos necesarios para su

proteccion.
2.6.Que por consiguiente, respecto a la solicitud pretendida se tiene que:

2.6.1. CARECE DE NOVEDAD: Segun la decision 486 de la Comunidad Andina de
Naciones, Articulo 16.- “Una invencién se considerard nueva cuando no estd
comprendida en el estado de la técnica. El estado de la técnica comprenderd todo lo que
haya sido accesible al piblico por una descripcion escrita u oral, utlizacién,
comercializacion o cualguier otro medio antes de la fecha de presentacion de la solicitud
de patente o, en su cdso, de la priovidad reconocida.”. A la fecha de prioridad, 1 de
junio de 2006 ya era conocido, pues como se demostro, era parte del arte
anterior con base en el documento D1, una dosificacién solida para
administracion oral, donde la composicién comprende un nuacleo de fenilefrina
en una matriz de liberacion sestenida y que comprende ademds uno o mas

polimeros hidrofilicos o hidrofobicos fuera del nucleo; en donde la matriz de
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liberacion sosterida comprende hidroxipropilmetilcelulosa, sobre el cual busca

proteccion en el capitulo reivindicatorio

2.7. Dado lo anterior, es posible deducir que la solicitud y lo reivindicado no es
objeto de patentabilidad pues es contrario a lo que dicta la Decision 486 de la
Comunidad Andina de Naciones, Articulo 14.- “Los Paises Miembros otorgardn
patentes para las invenciones, sean de producto o de procedimiento, en todos los campos de lu
tecnologia, siempre que sean nuevas, tengan nivel inventivo v sean susceptibles de aplicacion
industrial.”. La solicitud pretendida no cumple con uno de los tres requisitos de

patentabilidad.

2.8.  Por todo lo anterior, atentamente solicito a usted que se sirva declarar fundada
la presente oposicion v negar el registro Patente de invencion denominada
“FORMA DE DOSIFICACION FARMACEUTICA DE LIBERACION
SOSTENIDA QUE CONTIENE FENILEFRINA ”, cuyo titular es SCHERING
CORPORATION, solicitud Colombiana que aparecié publicada en la Gaceta de
la Propiedad Industrial N® 603 del 30 de Abrilde 2009.

3. PRUEBAS

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

como prueba en este asunto los siguientes:
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o D1:US2005095288 publicada el 5 de mayo de 2005.

4, FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguientes:
4.1.  Numeral 1 del articulo 586 del Cédigo de Comercio.

4.2.  Articulo 42 de la Decision 4806 de la Comision del Acuerdo de Cartagena.

—
4.3.  En las demds normas concordantes. g::‘ r\\_\\

5. ANEXOS

" Para’los efectos correspondientes anexo al presente escrito los siguientes documentos:

—

Poder para actuar en el presente.

Documento que acredita al representante legal de GYNOPHARM S.A.

(g

Recibo de caja del respectivo pago de tasa.

el

Copias de los documentos:

7

e DI1: US2005095288 publicada el 5 de mayo de 2005.

e

.. . .'
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6. NOTIFICACIONES
Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer 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 N° 119.95, Of. 104 de esta ciudad de Bogota.

Setnor Superintendente,

O et [

ELIANA ISAURA MORENO BOHORQUEZ .- S .
s Y \"’ — ! F o ‘;'“':v.\ ' n\.
C.C. 51'975.664 de Bogota e L e
T.P.A. 83823 del CS.dela).
/‘/ ~ ' E
/'/ g ; ~ ’ é
1/’ /// i
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O
i ‘ ,u/.r/’
] | e
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e
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' CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE BARRANQUILLA

FECHA: 2009/07/30 HORZ: 12:34:26

OPERACION: 10ERPQ730125 PAGINA: 1

P R A I i R O I ke b b SR I e TR R 2 e L O i I P i O S e i U i R T e A O S R S

CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTQOS. . .
EL SUSCRITO © SECRETARIO DE LA CAMARA DE COMERCTIO DE'EARRANQUILLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:
CERTTIUFEFICA
Que por Escritura Publica No. 3,351 del 17 de Dic/bre de 1997,
otorgada en la Notaria 3a. de Barranguilla, inscrito(as) en esta
Camara de Comercio, el 18 de Dic/b de 1997 bajo el No. 72,5965 del
libro respectivo, fue constituiga lg sociedad--—=-—---=-----------———~
anonima denominada GYNOPHARM S.A. ——=-=--—~=r-———mmmmo o mm oo
o '7 CERTTIF I.CA N
Que dicha sociedad ha sido refeormdda por las. siguientes escrituras
" y/o documentos privados: . ,
Numero aaaa/mm/dd . - Nétarié\;\ Nof/igsé o Reg aaaa/mm/dd
532 1999/03/25 Notaria 3a. de Barranquilla”™ 80,373 199%/04/13
e U CERTIFICA .
" Que de acuerdo con la(s) escritura(s) arriba citada(s), la sociedad
se rige por las siguiegtes disposicioqes: S
DENOMINACION O RAZON SOCIAL: e R . -
GYNOPHARM S, B, === == == m s mim s Lo e e
DOMICILIO PRINCIPAL: Barranquilla.
NIT No: 802.006.273-4.
MATRICULA MERCANTIL: 245,470.
CERTIFICA
Direccion para notificaciones judiciales:
CR 45.C No 80 - 125 OF 512.
De la ciudad de Barranguilla.
CERTITFICA
DURACION: El1 término.Me duracién de la sociedad se fijdé hasta el
16 de Dic/bre de 2047. ’
CERTIFTICA
OBJETO SOCIAL: a) La fabricacion de capsulas y otro productos simi-
lares a partir de materiales tales como gelatinas u otros de distin-
ta naturaleza, gque puedan ser utilizados como envases o recipientes
de productos v sustancias quimicas, farmaceuticas y cosmeticas, para
*+v CONTINUA ***

IMPRESO POR CLANMARANSO 5.4 NIT 860013 711.5 10684 01.3009
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CERTIFICADO NACIONAL

CAMARA DE COMERCIOC DE BARRANQUILLA

FECHA: 2008/07/30 HORA: 12:34:26

OPERACION: 10ERPQ0730125 PAGINA: 3
L O e L R U R e S A S S G e
general, realizar cualquier acto o0 negocio que sea necesario o con-
veniente para el desarrollo de su obhjeto social y para la mejor pro-
teccion de sus intereses corporativos o lo de SuUS SOCLOS.-=——=m————n
' CERTTIFTICA

CAPITAL Nro Acciones Valor Accldn
Autorizado

$‘{'****.{-*i**4’000’000’000 *******-&*****4r000’000 :*rir*-%**‘k****‘*:*****l'ooo
Suscrito

$*‘f***:‘::¢***2’672’646’0(}0 **********:‘:**2,672’646 *****************1’000
Pagadeoe .
$*’k'k"k'k-k*'\***2,672’6461OOO.»**-k**‘*_}iiﬂk‘kk*‘k2;67_672'64\6“'*):‘k\‘,i‘;'r'k*‘k*;k’k*******1’OOO

., CERTTIF Ca SO _
" ADMINISTRACION: Se;an‘funciones Qe la‘junta dirgctiya, entre otras:
Autorizar cualquier acto o contrato cuya cuantia sea superior al
equivalente en pescs Colombianos a cifcuenta mil dolares de los Es-
tados Unidos de America (US$50.000.00); liguidados a la tasa de cam-
bio representativa del mercadd vidente el dia en que se surta la
aprobacion y para engjenar 0 gravarkpienes inmueb}és y demas activos
fijos de 1la sociedad,” cualquiera que sea-14 cuantia de la transac-
cion. Las demas que le sean propias v no esten atribuidas a otro or-
gano social vy las que le correspondan en virtud de la ley. la sccie-
dad tendra wun Gerente General, quien ejercera la administracion y
representacion legal de la sociedad y tendra las siguientes atribu-
cicnes, -entre otras: ‘Ejercer la representacion legal de la sociedad
en todos los actos y contratos que se reguieran para el desarrollo
del objeto social, de conformidad con lo previsto en las leyes y en
los presentes estatutos. Aprobar y celebrar en nombre de la sociedad
tode acto o contrato cuya cuantia sea igual o inferior al equivalen-
te en pesos Colombianos a cincuenta mil dolares de los Estados Uni-
dos de BAmerica (US5550.000.00), liquidados a la tasa de cambio repre-
sentativa del mercado vigente el dia en que se surta la aprobacion o
celebracicen del acto. Para enajenar, a cualquier titulo, bienes in-
muebles de la sociedad o constituirx gravamenes sobre los mismos, de-
bera obtener la aprobacion de la junta directiva, cualquiera que sea
la cuantia de la transaccion; o las demas funciones que le corres-
*xx CONTINUA ***

SA NIT 8500137115 10684 412009

INPRESQO POR
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CERTIFICADO NACIONAL
CAMARA DE COMERCTO DE BARRANQUILLA

FECHA: 2009/07/30 - HORA: 12:34:26

OPERACION: 10ERP0730125 PAGINA: 5
R D e B T T O i O e O L S
Junta Directiva en Barranquilla, de 1la sociedad: GYNOPHARM S.A.
cuya parte pertinente se inscribid en esta Camara de Comercio, el
11 de Marzo de 2008 bajo el No. 138,342 del libro respectivo,
fueren hechos los siguientes nombramientos:

Cargo/Nombre ‘ Identificaciobn
Suplente del Gerente.
Mollajoli Centurion Andres Fernando CE.****&*+%*35] 283

CERTIVFICA
Que segun Acta HNo. 19 del 30 de aAbril de 2009 correspondiente a la
Asamblea de Accionistas en Barranguilla, de la sociedad: GYNOPHARM
S.A. cuya parte Eertipénte“gg inscr}@ib.én\ésta\cémara de Comercio,
el 27 de Mayo de 2009 bajo el MNo. 149,314 del libro respectivo,
" fueron hechos los siguientes nombramientos: ‘

Cargo/Nombre N el / T o /// Identificaciédn
Revisor Fiscal. S - .
PENALOSA AUD;;ORES,& ASOQ{ADOS sjAL/ u\'*\\gi.*****830,095,635
_ f " CERTIFICA S :
Que por Documento Privado del 11 de Mayo sde, 2009, otorgado en
Bogota por Peﬁaldéa\ﬁAuditoreé7 & AEOQiados/'a,A. inscrito en esta
Cimara de Comercio, el 27 de Mavyo déw2009'béjo el Nro 149,315 del
libro respectivo, fueron hechos los siguientes nombramlentos:
Cargo/Nombre Tdentificacidn
Designado: Revisor Fiscal Ppal
Padilla Romero Ivan Dario CC.***++%80 025,798
Designado: Revisor Fiscal Suplente
Gomez Preciado Clara Judith CC.**x*+x*52 544 226

. CERTIFICA

Que segun Documento Privado de fecha 10 de Octubre del 2.000, ins-
crito en esta Camara de Comercio el 23 de Noviembre del 2.000 hajo
el No. 1.872 del 1libro repectivo, consta gue el senor RUBEN MINSKI
GONTOVNIK C.C. No. 7.463.982, actuando comc Presidente y represen-
tante legal de la sociedad GYNOPHARM S.A., otorga Poder Especial,
Amplio .y Suficienta a KAREN JENNIFER FIGUEROA GARCIA C.C. No. 32.-
732.070, para que en nombre y representacion de la sociedad suscri-
ba todas las declaraciones cambiarias a que esta obligada GYNOPHARM

***_CONTINUA Bl

IMPRESO POR BAMARANIC §.A. NIT. 960 013 711-5 10684 01-2009
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CERTIFICADO NACIONAL

CAMARA DE COMERCIO DE BARRANQUILLA

FECHA: 2009/07/30 HORA: 12:34:26

OPERACION: 10ERP(Q730125 PAGINA: 7

Ahkhh Ak bk dkFh bk d ok khk kb khkhhkhr A v hh vhdhk kR Ak b hrhhhd b dhkhook ok hkkdkhkohhdhhkkkd ok kok
Que en esta Camara de Comercio no aparecen lnscripciones posteriores
de documentos referentes a reforma, disolucidén, liguidacidén o
nembramientos de representantes legales de la expresada sociedad.

' CERTTIZFICA
Que su Ultima Renovaciéh fue el: 31 de Marzo de 2009.
La informacidén sobre embargos de
Certificados de Matricula, la de
Certificados Especiales.

establecimiento se suministra en
contratos sujetos a registro, en

CERTIEFICA

Que los actos cde registro aqul certificados quedan en firme cincoe
dias héabiles despues de la. correspordiente “inscripcidn, siempre
que, dentro de dicho’ término} no’ sean objeto\de los recursos de
" reposicidn ante esta entidad, vy/o de apelacidn para ante la

Superintendencia dé\lndustria y;éomer&igd o ‘//

—_— P N
ST “erﬁQLE#—"—-} N
-

SA. NIT BED.DI3 T11-5 10634 01-2000

IMPRESQ POR
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Gynopharm  roper esprcrar

The primary support
for the woman s health specialist ., 7~

1o—-LUIS—PALACIOS—ARAGON*mayor de-edad-y-vecino—de-la—ciudad—de
Barranquilla (Colombia), jdentificado como aparece al pie de mi firma, quien en el
presente documento ;zgua en calidad de Representante Legal de la sociedad
GYNOPHARM S.A?sociedad legalmente constituida 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 127744, titulada
“FORMA DE DOSIFICACION FARMACEUTICA DE LIBERACION
SOSTENIDA QUL CONTIENE FENILEFRINA”, cuyo titular
es SCHERING jaL.OUGI-I HEAL'S}—ICARE PRODUCTS INC, publicada en
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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, ademas de las facultades que le confiere la naturaleza del
presente mandato, se encuentran facultados para_ recibir, desistir, transigir,
sustituir, y reasumir el presente poder, incoar acciones, interponer recursos y
demas facultades conferidas por la ley.

Dado y Firmado en Barrgnguilla {Colombia} a los ___ dias del mes de ____ de
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DECONGESTANT AND EXPECTORANT TABLETS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Patent Application Ser. No. 60/516,983 filed Nov. 3, 2003.

FIELD OF THE INVENTION

[0002] The present invention relates to the field of oral
dosage forms and in particular to oral dosage tablet formu-
lations that provide an extended release of an expectorant
and a decongestant and an immediste release of an expec-
torant and/or decongestant.

BACKGRQUND OF THE INVENTION

[0003] The present invention relates to a twelve to twenty
four hour unit dosage form comprising an expectorant and a
decongestant. The unit dosage form is useful in treating
patients for relief of nasal congestion due to the common
cold, hav fever or other upper respiratory allergics, and nasal
congestion associaled with sinusitis; (0 promole nasal or
sinus drainage; for the symptomatic relief of respiratory
conditions characterized by dry nonproductive cough and .n
the presence of tenacious mucous and or mucous plugs in the
respiratory tract.

[0004] One preferred expectorant in the present invention
is guaifencsin, which is known chemically as 3-(2-methox-
yphenoxy)-1,2-propane-diol. Guaifenesin 15 a drug thal
increases respiratory tract fluid secretions and helps to
loosen phlegm and bronchial secretions. Guaifenesin
increascs the efficiency of a cough reflex and of ciliary
aclion in removing accumulated secretions from trachea and
bronchi by reducing the viscosity of secretions. Guaifenesin
is readily absorbed from the intestinal tract and is rapidly
metabolized and excreted in urine. Guaifenesin has a typical
ptasma half-life of approximately one hour. The currently
known immediate release dosage tablets of guaifenesin
provide only a short window of therapeutic effectiveness for
patients due 1o the rapid metabolization and excreiion of
guaifenesin. This is a deficiency that the present invention
seeks to alleviate.

[0005] Some common combinations of expectoranis and
decongestants are guaifenesin and phenylephrine sold com-
mercially  under the  tradenames  DECIBSAL®,
SPRINKLE®, ENDAL® AND SINUPAN®, another
known combination is guaifenesin and pseudoephedrine
sold commercially under the tradenames CONGESTAC®,
DECONSOL® and SINUFED®.

{0006] Phenviephrine, a decongestant, 1s known chemi-
cally as (aR)-3-hydroxy-o-{(methylamino)methyl]benzen-
emethanol. Phenylephrine is considered a potent pure alpha
agonist drug that increases venous as well as arterial con-
striction. Phenylephrine has been found to provide excellent
decongestion of the nasa! mucosa by exerting its ct-1 medi-
ated vasoconstricting effect on the mucosal blood vessels.

This directly opposes the histamine-mediated vasodilation '

and reduces mucosal edema and vascularity. It is commonly
administered as phenylephrine hdrochloride.

[0007] Pscudoephedrine, a decongestant, is known chemi-
cally as (aS)-a{(18)-1-(methyamino)ethylJbenzenemetha-
nol. Pseudoephedrine, as well as pharmaceutically accepl-
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able acid addition salts thereof such as the hvdrochloride and
sulfate salis, is a sympathomimetic drug known by those
skilled in the art as a safe therapeutic agent for treating nasal
congestion. It is commonly administered orally and con-
comitantly witk an antihistamine for treatment of nasal
congestion for the treatment of allergic rhinitis. It is com-
monly administered as pseudoephedrine hdrochloride.

[0008] Twice daily controlled release formulations con-
taining a combination of puaifenesin and phenylephrine or
pseudoephedrine have been descnbed. U.S. Pat. No. 6,462,
064 describes compositions consisting of phenylephrine
{annate and guaifenesin, and United States Patent Applica-
tion No. 20030049318 describes sustained release formula-
tions of guaifenesin and additional drug ingredients. This
patent and application are incorporated hercia by reference.
The formulations described in this patent and application
can be undesirable for many reasons including deficiencies
in safety, effectiveness and ease of manufacture.

[0009] In order to encourage high patient compliance the
expectorant/decongestant dosage unit should be prepared in
a unit dosage form that is taken once or twice daily. These
formulations should be stabie, economical and easy 10
manufacture. These formulations should also be small
enough for the patient to easily swallow.

[0010] It is tberefore an objective of the present invention
to provide a safe and effective twelve to twenty four hour
expectorant and decongestant tablet formulation.

[0011] It is an objective of the present invention 1o provide
a safe and effective twelve to twenty four hour dosage tablet
formulation containing both an expectorant and a decongpes-
tant in which the tablet core is a single layer or homogeneous
core that can be prepared by simple tabletting techniques
such as direct compression and is therefore casy to manu-
facture.

SUMMARY OF THE INVENTION

[0012] The present invention is an oral dosage lablet
iormulation that provides release of the active ingredients
for up to twelve L:ours. ’

{0013] The core of the tablet can be a matrix, a controlled
release coated core or an ofmotic tablet,

[0014] The final tablet dosage form should provide an
immediate release amount of the expectorant andior the
decongestant. For example if the tablet core is a matrix or
osmotic tablet, a seal coal may optionally be applied to the
tablet core followed by the application of an immediate
release expectorant coating. The expectorant coating may
then optionally be seal coated and a second immediate
release coating comprising a decongestant may be applied to
the seal coat. The decongestant coating also may be applied
directly to the expectorant coating if a seal coating is not
employed. The order in which the two immediate release
coatings are applied can be reversed or the expectorant and
decongestant may be combined into a single immed:ate
release coating. Depending upon how the core is formed an
immediate release decongestant or expectorant coating may
not be needed. For example the matrix lablet may be
formulated in a manner that allows for a therapeutic amount
of expectorant or decongestant 1o be released in less than 2
hours, preferably ‘ess than 1 hour.
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[0015] The finat tablet dosage formulation may be option-
ally coated with a final seal coating and/or a polishing agent.

[0016] As used herein the (erms “immediale release coat-
ing” or “immediate release amount” means a therapeutic
amount of the expectorant and/or decongestant is released
from the final dosage formulation within 2 hours, preferably
within 90 minules or less, and most preferably within 60
minutes or less when the dosage form is placed in 200 ml of
simulated intestinal fluid, 37° C. and tested using a United
States Pharmacopoeia Type 11 apparatus at 75 rpms.

[0017] Preferred embodiments of the present invention
will comprise cither 600 mg of guaifenesin and 15 mg of
phenylephrine, 800 mg of guaifenesin and 20 mg ot phe-
nylephrine or 1200 mg of guaifenesin and 30 mg of phe-
nylephrine. Additional preferred embodiments of the present
invention will comprise either 600 mg of guaifenesin and 60
mg of pscudoephedrine, 800 mg of guaifenesin and 80 mg
of pseudoephedrine or 1200 mg of guaifenesin and 120 mg
of pseudoephedrine. The immediate release portions of the
present invention should comprise about 10-65% of the total
amount of the active ingredieni(s) in the final dosage for-
mulation, preferably about 15-55% of the total amount of the
active ingredient{s) in the final dosage formulation and most
preferably about 20-50% of the active ingredient(s) in the
final dosage formulation. For example in the preferred
embodiments described above the immediate releasc
amount of guaifenesin will comprise about 200 mg, 265 mg
and 400 mg respectively of the total guaifenesin in the final
dosage formulation.

DETAILED DESCRIPTION OF THE
INVENTION

[0018] A preferred expectorant is guaifenesin, other pos-
sible expectoram include, but are not limited to, iodine
products, lerpinhvdrate, ammonium chloride, beechwood
creosote, potassium, guaiacolsufonate, syrup ipecac as well
as pharmacologically acceptable salts thereof. A number of
other expectorants are identified in Reminglon’s 18* Edition
and incorporated herein by reference.

[0019] Preferred decongestants are phenylephrine and
pseudoephedrine. Other possible decongestants include, but
are not limited to, phenylpropanolamine, ephedrine, epi-
nephrine, naphazoline, xylometazoline, oxymelazoline and
phenylpropanolamine and other sympathomimelic drugs as
well as pharmacologically acceptable salts thereof. A num-
ber of other decongestants are identified in Remington’s 18
Edition pp. 870-888, and are incorporated herein by refer-
ence.

[0020] The term *“pharmacologically acceplable salts”
encompasses both organic and inorganic acid addition salts
including, for example those prepared from acids such as,
sodium, hydrochloric, hydrofluoric, sulfuric, sulfonic, tartic,
fumaric, hydrobromic, glyoolic, citric, maleic, sulfate, phos-
phoric, succinic, acetic, nitric, benzoic, ascorbic, p-toluene
sulfonic, benzenesulfonic, naphthalenesulfonic, propionic,
and the like. Embodiments wherein the decongestant is
pseudoephedrine as opposed to phenylephrine will comprise
between 2 and 10 times the amount of decongestant per
dosage unit, and preferably between 3 and five times the
decongestant per dosage unit.

[0021] The tablet core can be any type of controlled
release lablet core provided it is easily manufactured, con-
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trols the release of the active ingredients to provide thera-
peutic levels of the active ingredients for at least 12 hours
after administration and is small enough to be easily swal-
lowed. The tablet core can be a matrix, a controlled release
coated core or an osmotic lablet.

[6022] Maurix Tablet Core

[0023] If the tablet core is a matrix, it should comprise the
expectorant, the decongestant and a matrix forming agent
which can be a wax, a hydrogel forming material such as a
hydroge! forming polymer or a combination of the two. The
matrix core will control the release of the expectorant and
decongestant by a combination of diffusion of the active
ingredients from the matrix and erosion of the matrix. The
amount of diffusion and erosion will depend upon the
materials selected for the formation of the matrix.

[0024] In one embodiment the matrix core is prepared by
blending the following materials:

TABLE 1
INGREDIENTS PREFERRED MOST PREFERRED
Expectorant 10-80% 20-70%
Decongestant 10-50% 20-40%
Hydrogel Forming polymer 50-90% 55-75%
Filler 0-20% 5-15%
Antiadherent 0-5% 0.01-2%
Lubricant (s) 0-10% 0.01-5%

[0025] The above perceniages are based on the total
weight of the matrix core. Once the ingredients are blended
they can be pressed or extruded into a core using conven-
ticnal tabletting techniques as described in Remington’s
Pharmaceutical Sciences 18™ Ed. which is incorporated
herein by reference.

[0026] The hvdrogel forming polvmer is preferably a
single pharmaceutically acceptable polymeric substance
such as hydroxypropyl methylceilulose. The hydroxypropyl
methylcetlulose of the present invention is the U.S.P. sub-
stitution type 2208 and should have an average molecular
weight above 100,000, preferably above 200,000. The
methyoxy content of the hydroxypropyl methylcellulose
shouid be approximately 19-24 weight percent and the
hydroxypropyl conteat of the hydroxypropyl methylcellu-
lose should be approximately 7.5 to 8.5 weight percent. A
suitable grade of hvdroxypropyl is available from Dow
Chemical CO. of Midland, Mich. Under the irade name
METHOCEL KLOOM which exhibits a viscosily in a 2%
agueous solution ", f approximately 100,000 cps.

[0027] Other hydrogel forming polymers (bat can be used
include carboxymethylcellulose calcium, carboxymethyl-
cellulose sodium, guar gum, hydroxyethyl celluiose,
hydroxypropyl cellulose, methyl cellulose, acrylic acid
crosslinked with polyalkenyl ethers or divinyl glycol,
sodium alginate and poly(ethylene oxide) (POLYOX™).

[0028] The preferred filler (or diluent) is lactose monohy-
drate (spray dried}. Other commonly used fillers or diluents
are starch, dextrose, sucrose, hydroxvpropyl cellulose,
microcrystalline cellulose and the like.

[0029] A fumed cotloidal silicon dioxide such as CAB-O-
SIL®, M5 may be used as the glidant.
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[0030] A tablet lubricant may be added to the compressed
core matrix. Examples of suitable tablet lubricants include
magoesium stearate or glyceryl mono-stearate. EAST-
MAN® 600P is a commercially available material that may
also be used as a lubricant. In a preferred embodiment the
lubricants are passed separately through a mesh screen and
then blended with a mixture of expectorant, decongestant,
hydrogel forming polymer, filler and glidant which has been
passed through & Comil.

[0031] Depending upon the ingredients selected for the
matrix, a pre-compression step may be needed prior 10 actual
compression in order {0 obtain a better 1ablet yield. A typical
pre-compression force should be between 1 10 7 kp prefer-
ably 2 to 5 kp. The pre-compression can reduce premature
capping around the edge. In order to prevent the compressed
tablet cores from sticking 10 the tooling, the hardness of the
cores should be greater than 18 kp, preferably 20-24 kp.

[0032] Once the matrix tablet core has been compressed
and formed into a tablel it may optionally be seal coated. A
seal coal is a coaling or layer that iis soluble or rapidly
disintegrating in water and does not materially affect the
release of the active ingredients from the 1ablet core. The
most common seal coatings comprise low molecular weight
hydroxypropyl methylcellulose or polyvinyl atcohol. Some
lypical seal coals are described in U.S. Pat. No. 4,786,505;
6,099,859 and 5,314,697, which are incorporated herein by
reference.

f0033] An immediate release coating, preferably guaifen-
esin, can be coated directly onto the matrix corc or applied
over the sealed coated matrix core. The immediate release
coating comprises an active ingredients(s), preferably an
expectorant and a film forming material or binder and
optionally other conventional additives such as lubricants,
fillers and antiadherents.

[0034] The immediate release coating may be applied by
any conventional technique such as pan coating or spray
coating, In the preferred embodiment the immediate release
coating is applicd by spraying an aqueous solution or
suspension over a pan containing the mairix core fablets,
After the immediate release coating is applied to the matrix
core the twelve (o twenty four hour matrix tablet will
comprise:

TABLE 2
INGREDIENTS PREFERRED MOST PREFERRED
Compressed matrix core 40-100% 75-95%
Immediate release expectoramt  1-207% 2-15%
Binder 0-20% 0.5-10%
Glidant 0-10% 0.1-5%
Lubricant 0-10% 0.1-5%

[0035] The above percentages are based upon the total
weight of the twelve to twenty four hour drug formulation or
matrix tablet.

[0036] The film forming material or binder employed in
the immediate release coating is preferably a water solubie
or rapidly dispersing material such as a low molecular
weight hydroxypropyl methylcellulose or povidone.

[0037) The matrix tablet core with or without an imme-
diate release coating(s) can be coated with a polishing agent
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such as candellila wax or a color coating by any of the
conventional coating techniques described in Remington’s
Pharmaceutical Sciences 18th Ed which is incorporated
herein by reference.

[0038] Controlled Release Coated Tablet Core

[0039] If the tablet core is a controlled release coated
lablet core, it should comprise a unitary, homogenous or
single layer tablet core that is coated wilh a controlled
release coating. The unitary core comprises a blend of the
following materials:

TABLE 3
Materials Preferred Most Preferred
Expectorant 10-30% 15-25%
Decongestant 1-25% +15%
Filler 65-50% 75-85%
Glidant 0-2% 01-1%
Lubricant 0-2% 0.1-1%

[0040] The above percentages are based upon the total
weight of the unilary core.

[0041] In forming the unitary tablet core the expectorant,
decongestant and any excipients are mixed together using
standard techniques known in the art. The blend is then
compressed into tablets using lechniques commonly used in
the art.

[0042] The filler should be a water soluble or rapidly
dispersible inert material such as those described above,

[0043] The preferred glidant is colloidal silicon dioxide.
Other glidants commonly used in the art may be used as
well.

(0044] The preferred lubricant is magnesium stearale.
Other examples of siitablé tablet lubricants include calcium
stearate, stearic acid, hydrogenated vegetable oils, polyeth-
ylene glycol, falc, glycerol behenate and glycerol
monoslearate.

[0045] Once the unitary tablet core is formed, it may
optionally be seal coated prior to the application of the
controlled release coating.

[0046] The controlled release coating of one embediment
of the present invention comprises the following materials:

TABLE 4
Materials Preferred Most Preferred
pH sensitive potymer 15-60% 25-45%
Plasticizer 0-15% 210%
Anti-adherent A-75% 40-65%

[0047] The weight percentages are based on the total
weight of the controlled release coating.

[0048] The conirolled release coating is applied by con-
ventional coating techniques, such as pan coating or fluid
bed coating using solutions or suspensions of polymers in
waler or suilsble organic solvents. The controlled release
coaling should be applicd so that the pharmaceutical active
ingredient present in the core or tablet is released only after
the dosage form has passed through the stomach. To insure
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that the pharmaceutically active ingredient present in the
core is not released until the dosage form has left the
stomach, the conirolled release coating should be designed
to dissolve at a pH greater than 4.5, preferably greater than
5.5 and most preferably greater than a pH of 6.

[0049] Preferably, the pH dependent polymer employed in
the controlled release coating is sclected from the group
consisting of zein, methacrylic acid copolymers, cellulose
acelate phthalate, hydroxypropyl methylcellulose phthalate,
hydrexypropyl methylcellulose acetate succinate, cellulose
acetate trimellitate, polyvinyl acetate phihalate or mixiurces
thereof. A mixture of zein and methacrylic acid copolymer
is most preferred. The methacrylic acid copolymer 1s
selected from the group of pH dependent coating polymers,
preferably Eudragit S, and most preferably Eudragit S100.
The preferred concentration of zeir is 10-40%, most pref-
erably 15-30% of the total weight of the controlled release
coating. The preferred concentration of Eudragii §100 is
0-30%, most preferably 8-18% of the total weight of the
controlled release coating.

[0050] The controlled release coating may also preferably
comprise plasticizers. Plasticizers which may be used
include any of those known to those skilled in the art,
including but not limited 10 acetyltnibutyl citrate, triacetin,
acetylated monoglycenide, rape oil, olive oil, sesame oil,
acetyliriethyl citrate, glycerin sorbitol, diethyloxalate, dieth-
ylmalate, diethylfumerate, dibutylsuccinate, diethylma-
lonate, dioctylphihalate, dibutylphthalate, dibutylsebacate,
triethyl citrate, tributylcitrate, glyceroltributyrate, pelyeth-
yleoe glycol, propyvlene glycol and mixtures thereof. The
preferred plasticizer is acetyl tributyl citrate in an amount
ranging form 0 to about 15%, and most preferably at 3-10%
based on the total weight of the controlled release coating.

[0051] The controlled release coating may further prefer-
ably include an anti-adherent such as those selected from the
group consisting of tale, colloidal silicon dioxide, magne-
sium stearate, magnesium silicate, glvcerc! monostearates,
calcium stearate or steric acid. The preferred anti-adherent is
tale in an amouni ranging from about 30-75%, and most
preferably 40-65% based on the total weight of the con-
trolled release coating.

[0052] 1n another embodiment the controlled release coat-
ing may comprise:

[0053] (i) a pH dependemt polymer;
[0054] (ii) a water insoluble polymer; and
[0055] (iii) a lubricant or dusting agent.

[0056] The ratio of the pH dependent polymer to the water
insoluble polvmer should be about 1:1 to 2:1, preferably
1.25:1 10 1.75:1 and most preferably about 1.5:1. These
preferred ratios are based upon the weight of the pH depen-
dent polymer to the weight of the water insoluble polymer.

[0087] Suitable pH dependent polymers are described
above.

[0058] Suitable water insoluble polymers are pclymers
that are permeable to stomach andsor intestinal fluid and
comprise polymers such as ethylcellulose, cellulose acetate,
cellulose propionate, cellulose acetate propionate, cellulose
acetate butyrate, cellulose acetate phthalate, cellulose triac-
etate, polymethyl methacrvlate, polyethyl methacrylate,
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polybutyl methacrylate, polyisobutyl methacrylate, poly-
hexyl methacrylate, -poly isodecyl methacrylate, polylauryl
methacrylate, polyphenyl methacrylate, polymethyl acry-
late, polyisopropyl acrylate, polyisobutyl acrylate, polyoc-
tadecyl acrylate, polyethylene, polypropylene, polyethylene
oxide, polyethylene terephthalate, polyvinyl isobuty] ether,
polyviny! acetate, polyvinyl chloride, polyurethane ar mix-
tures thereof. [n the preferred embodiment of the present
invention, the water insoluble polymer is ethylcellulose.

[0059] In this embodiment of the presem invention the
controlled release coating applied to the unitary core will
have the following composition:

Preferred Most Preferred
COATING:
PH dependent polymer 20-70% 25-45%
Water inscluble polymer 15-40% 20-35%
lubricant 25-75% 30-60%.

[0860] The perc:ntages listed in the above table are based
on the total weight of the coating.

[0061] Generally, the coating layer will comprise from
about 1% to about 20% and preferably about 1.5% 1o about
15% based on the total weight of the core and coating and
can be applied using conventional coating techniques such
as pan coating or fluidized bed coating,

f0062] Once the controlled release coating has been
applied to the unitary tablet core it may be scal coated or an
immediate release layer(s) or aclive ingredient(s) may be
applied to the controlled release coated unitary tablet core.
Tn the present invention, the immediate release coating will
comprise the expectorant, a binder and optionally conven-
tional processing aids such as a plasticizer, a surfactant and
an anti-adherent. A decongestant may be incorporated into
the expectorant immediate release coating or a separate
decongestant immediate release coating may be applied onto
or below the immediate release expeclorant coaling.

[0063] The binder emploved in the immediate release
coating(s) is preferably a pharmaceutically acceptable
water-soluble pol-mer or rapidly dispersing material. The
hinder can be any type of binding agent commonly known
in the art such as sucrose, polyvinyl pyrrolidone, bydroxy-
ethyl cellulose, hydroxypropyl cellulose, OPADRY® Clear
and low molecular weight hydroxypropyl methylcellulose
(HPMC). In a preferred embodiment of the present inven-
tion, the binding agent is a water-soluble polymer such as
hydroxypropyl cellulose.

[0064] Osmotic Tablet

[0065] Ifthe tablet core is an osmotic lablet, the core of the
osmotic lablet can be prepared with or without a getling or
swelling polymer and should comprise a core comprising an
expectorant, a decongestani and at least one pharmaceuti-
cally acceptable excipient. The osmotic core is then coated
with a semipermeable membrane.

[0066] In one embodiment of the present invention the
osmotic core includes the expectorant, the decongestant, a
binding agent and ar: absorption enhancer. The osmotic core
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is preferably coated with a polymeric coating to form a
semi-permeable membrane around the tablet and drilled to
creale one passageway on cach side of the membrane.
Preferably the csmotic tablet core of the present invention
will comprise the following ingredients:

TABLE §
INGREDIENTS Preferred Most Preferred
Core
Active ingredients 50-58% 15-95%
Binder 0.1-40% 3-15%
Absorption Enhancer 0-20% 2-10%
Lubricant 0-5% C.5-1%
Coating
Semi-Permeable Polymer 50-99% 75-95%
Flux Enhancer 0-40% 2-20%
Plasticizer 0-25% 2-15%

[06067] The binding agents used in the osmotic core are
any conventionally known pharmaceutically acceptable
binders such as polyviny! pyrrolidone, hydroxypropyl cel-
luiose, hydroxyethyl cellulose, hydroxypropyl methyleeliu-
lose, ethylcellulose, polymethacrvlate, polyvinylalcohol,
waxes and the like. Mixtures of the aforementioned binding
zgents may also be used. The preferred binding agents are
water soluble. materials such as polyvinyl pyrrolidone hav-
ing an average molecular weight of 25,000 to 3,000,000. The
binding agent may comprise approximately about 0% to
about 40% of the total weight of the osmotic core and
preferably about 3% 1o about 15% of the total weight of the
osmolic core.

[0068]) The osmotic core may also optionally comprise an
absorption enhancer. The absorption enhancer can be any
type of absorption enhancer commonly known in the art
such as a fatty acid, a surfactant, a chelating agent, a bile salt
or mixtures thereof. Examples of some preferred absorption
enhancers are fatty acids such as capric acid, oleic acid and
their monoglycerides, surfactants such as sodium lauryl
sulfate, sodium taurocholate and polysorbate 80, chelating
agents such as citric acid, phytic acid, ethylenediamine
tetraacetic acid (EDTA) and ethylene glycol-bis(B-aminoet-
hy! ether)-N,N,N,N-tetraacetic acid (EGTA). The osmotic
core may comprise approximately 0% to about 20% of the
absorption enhancer based on the total weight of the osmotic
core and most preferably about 2% to about 10% of the total
weight of the osmotic core.

[00697 Inone embodiment of the present invention, which
does not employ a gelling or swelling pelymer, the core of
the present invention is preferably formed by granulating the
expectorant and decongestant with a binding agent and
compressing the granules with the addition of a lubricant
and absorption enhancer into a tablet. The osmotic core may
also be formed by dry granulating the osmotic core ingre-
dients by passing them through a roller compactor and
compressing the granules with the addition of a lubricant
into tablets. Direct compression may also be employed for
tabletting. Other commonty known granulation procedures
are known in the art. Additionally, other excipients such as
lubricants, pigments or dyes may also be employed in the
formutation of the subject invention,

[0070] The term gelling or swelling polymer refers 1o
polymers that gei, swell or expand in the presence of water
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or biological fluids. Representalive examples of gelling or
swelling poelymers are high molecular weight hydroxpropyl
methylcellulose (such as METHOCEL® K100M, which is
commercially available from Dow Chemical} and high
molecular weight polyethylene oxides (such as POLYOX
WSR 301, W3R 303 or WSR COAGULANT). Other gelling
or swelling polymers are described in U.S. Pat. No. 4,522,
625 (which is incorporated herein by reference).

i0071] The osmolic core can optionally be seal coated
prior to the application of 2 membrane, preferably a semi-
permeable polymeric coating membrane. The semiperme-
able membrane is permeable to the passage of an external
fluids such as water or aqueous biological fluids and is
impermeable to the passage of the active ingredients in the
osmotic core. Materials that are useful in forming the
semipermeable membrane are ethylcellulose, celiulose
esiers, cellulose diesters, cellulose triesters, cellulose ethers,
cellulose ester-ether, cellulose acylate, cellulose diacylate,
cellulose triacylate, cellulose acetate, cellulose diacetate,
cellulose triacetate, cellulose acetate propionate and ceflu-
lose acetate butyrate. Other suitable polymers are described
in U.S. Pat. Nos. 3,845,770, 3,916,899; 4,008,719; 4,036,
228 and 4,612,008 (which are incorporated herein by refer-
ence). The most preferred semipermeable membrane mate-
rial is cellulose acetate comprising an acetyl content of
39.3% 10 40.3%, and is commercially available from East-
man Fine Chemicals.

[0072] In an altemative embodiment, the scmipermeable
membrane can include one of the above-described polymers
and a flux-enhancing agent. The flux enhancing agent can
increase the volure of fluid imbibed into the core to enable
the dosage form 12 dispense substantially all of the active
ingredients drug through the passageway and/or the porous
membrane. The Hux-enhancing agent can be a water-soluble
material or an enteric material. Examples of the preferred
materials that are useful as flux enhancers are sodium
chloride, potassium chloride, sucrose, sorbitol, mannitel,
palyethylene glveol (PEG), propylene glycol, hydroxypro-
pyl cellulose, hydroxypropy! methycellulose, hydroxypro-
pyl methveellulose phthalate, cellulose acetate phthalale,
polyvinyl alcohols, methacrylic acid copolymers, poloxam-
ers (such as LUTROL Fé68, LUTROLF127, LUTROL F108,
which are commercially available from BASF) and mixiures
thereof. A preferred flux-enhancer is PEG 400.

[0073] The flux enhancing agent comprises approximately
0% 1o about 40% of the total weight of the membrane
coating, most preferably about 2% to about 20% of the total
weight of the membrane coating. The flux enhancing agent
dissolves or leaches from the semipermeable membrane 10
form paths in the semipermeable membrane which enables
duid 1o enter the osmotic core and dissolve the active
ingredient. : : :

[0074] The semipermeable membrane may also be formed
using a commonly known excipicnt such as a plasticizer.
Some commenty known plasticizers include adipate, aze-
late, enzoate, ciirate, stearate, isoebucate, sebacate, triethyl
citrate, tri-n-butyl citrate, acetyl tri-n-butyl citrate, citric acid
eslers, and those described in the Encyclopedia of Palymer
Science and Technology, Vol. 10 (1969), published by John
Wiley & Sons. The preferred plasticizers are triacetin,
acetylated monoglyceride, grape seed oil, olive oil, sesame
oil, acetyltributylcitrate, acetyltriethylcitrate, glycerin sorbi-
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tol, diethyloxatate, diethylmalate, diethyifumarate, dibutvl-
succinate, diethylmalonate, dioctylphthalaie, dibutylseba-
cate, tricthylcitrate, tributylcitrate, glyceroltributyrate and
the like. Depending on the particular plasticizer, amounts
from about 0% to about 25%, and preferably about 2% to
about 15% of the plasticizer can be used based upon the total
weight of the membrane coating.

[0075] Generally, the membrane coating around the core
will compnise from about 1% 10 about 5% and preferably
aboul 2% 1o about 3% based upon the total weight of the
corc and coating.

[0076] Ina preferred embodiment, the membrane coating
surrounding the core further comprises a passageway that
will allow for controlled release of the drug from the core.
As used herein the term passageway includes an aperture,
orifice, bore, hole, weakened area or an erodible ¢lement
such as a gelatin plug thal erodes te form an osmotic
passageway for the release of the active ingredients from the
dosage form. Passageways used in accordance with the
subject iovention are well known and are described in U.S.
Pai. Nos. 3,845,770; 3,916,899; 4,034,758; 4,077,407,
4,783,337 and 5,071,607,

[06077] Animmediate release coating(s) may be applied to
the semipermeable membranc. The immediate release coat-
ings are described above and may be applicd by, but would
not be limited to, the processes selected from ihe group
consisting of drug lavering, lamination, dry compression,
deposition and printing. In a preferred embodiment, a seal
coal is applied 1o the semi-permeable membrane before the
immediate release layer is applied.

[0478] The formulation prepared in accordance with the
present invention will preferably exhibit the following
expectorant/decongesiant dissolution release rate when
tested in 900 ml of simulated intestinal fluid using a United
States Pharmacopoeia Type I1 apparatus al 75 rpm and 37°
C.

TABLE 6
EXPECTORANT DECONGESTANT
Amount Amounl
Amount Dissclved Amount Dissolved
Dissolved  (Most Dissolved  (Mosl
Time (brs)  (Preferred)  Preferred) (Preferred)  Preferred)
1 0-30% 10-23% 0-30% 5-25%
2 S3G% 15-33% 5-40% 10-35%
4 15-55% 20-50% 10-55% 20-50%
3 30-75% 35-70% NIT 60%  NLT 65%
12 NIT65%  NLT70%  NLT70%  NLT $0%

NLT = Not Less Than

[0079] The present invention will be described in detail by
reference to the following prophetic Examples.

EXAMPLE 1

[0080] An oral dosage formulalion in accordance with the
presenl invention is prepared by: (I) forming an immediate
release tablet core comprising 800 mg of guaifenesio, 90 mg
of pseudoephedrine HCI, lactose monocbydrate, colloidal
silicon dioxide and magnesium stearate; (1) coating the
immediaic release tablet core with a confrolled release
coating comprising Eudragin S 100, Zein, aceiyl tribuiy}
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citrate and talc; (IIT) applying an immediate release expec-
torant and decongestant coating to the controlled release
coating comprising 400 mg of guaifenesin, 30 mg of pseu-
doephedrine, hydroxypropyl methycellulose, polyethylene
glycol and tale; (1V) seal coating the immediate release
coating with OPADRY® White YS-1-7003; and (V) apply-
ing a polishing coat to the seal coated product comprising
Candelilla Wax. -

EXAMPLE 11

[0081] An expectorant/decongeslant tablet is prepared as
described in Example I wherein the core comprises 400 mg
of guaifenesin and 30 mg of pseudoephedrine HCI and the
immediale release coaling comprises 200 mg of guaifenesin
and 30 mg of pseudoephedrine HCL

EXAMPLE II1

[0082] An expectorant/decongestant tablet is prepared as
described in Example I wherein the core comprises 535 mg
of guaifenesin and 50 mg of pseudoephedrine HC} and the
immediate release coating comprises 265 mg of guaifenesin
and 30 mg of pseudoephedrine HCL.

EXAMPLE 1V

[0083] An oral dosage formulation in accordance with the
present invention is prepared by: (1) forming an immediate
release tablet core comprising 800 mg of guaitenesin, 90 mg
of pseudoephedrine HCI, lactose monobydrate, colloidal
silicon dioxide and magnesium stearate; (II) coaling the
immediate release tablet core with a contiolled rejease
coaling comprising Eudragit S 100, Zein, acetyl tributyl
citrate and tale; (I1T) applying an immediate release expec-
torant coating to the controlled release coating comprising
400 mg of guaifenesin, hydroxypropyl methycellulose,
polyethylene glycol and talc; (IV) seal coating the immedi-
ate release expectorant coating with OPADRY® White
YS-1-7003; (V) applying an immediate release decongestant
coating 1o the seal coat comprising 30 mg of pseudeephe-
drine, hydroxyprooyt methycellulose, polyethylene glycol
and talc; (VI) seal coating the immediate release deconges-
tant coating with OPADRY® White YS-1-7003; and (VII)
applying a polishing coat 1o the seal coated product com-
prising Candelilla Wax.

EXAMPLE V

[0084] An expectorant/decongesiant lablet is prepared as
described in Example IV wherein the core comprises 400 mg
of guaifenesin and 30 mg of pseudoephedrine HCl and the
immediate release coatings comprises 200 mg of guaifenesin
and 30 mg of pseudoephedrine HCL.

EXAMPLE VI

[0085] An expectorant/decongestant tablet is prepared as
described in Example IV wheremn the core compnises 535 mg
of guaifenesin and 50 mg of pseudocphedrine HCl and the
immediate release coating comprises 265 mg of guaifenesin
and 30 mg of pscudoephedrine HCL.

EXAMPLE VII
[0086] Anoral (:osage. formulation in accordance with the
present invention is prepared by: (1) forming an immediate
release tablet core comprising 860 mg of guasfenesin, 20 mg
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of phenylephedrine HCl, lactosc monobydrate, colloidal
silicon dioxide and magnesium stearate; (1) coating the
immediate release tablet core with a comirolled release
coating comprising Eudragit S 100, Zein, acetyl tributyl
citrate and 1alc; (111} applying an immediate release expec-
torant and decongestant coating to the controlled release
coating comprising 400 mg of guaifenesin, 10 mg of phe-
nylephrine HC, hydroxypropyl methycellulose, polyethyi-
enc glycol and talc; (1V) seal coating the immediate release
coating with OPADRY® White YS-1-7003; and (V) apply-
ing a polishing coat 1o the seal coated product comprising
Candelilla Wax.

EXAMPLE VI

{6087] An cxpeclorant/decongestant tablet is prepared as
described in Example VII wherein the core comprises 400
myg of guaifenesin and 10 mg of phenylepherine HCI and the
immediate release coating comprises 200 mg of guaifenesin
and 5 mg of phenylephrine HCI.

EXAMPLE IX

[0088] An expectorany/decongestant tablet s prepared as
described in Example VII wherein the core comprises 535
mg of guaifenesin and 15 mg of phenylephrine HCI and the
immediate release coating comprises 265 mg of guaifenesin
and 5 mg of phenylephrine HCL

EXAMPLE X

{60897 An oral dosage formulation in accordance with Lie
preseni invention is prepared by: (I) forming an immediate
release tablet core comprising 800 mg of guaifenesin, 20 mg
of phenvlephrine HCI, lactose monohydrate, colloidal sili-
con dioxide and magnesium stearate; (II) coating the imme-
diate release tablet core with a controlled release coating
comprising Eudragit S 100, Zein, acetyl tributyl citrate and
talc; (I11) applying an immediate release ¢xpectorant coating
to the controlled release coaling comprising 400 mg of
guaifenesin, hydroxypropyl methycellulose, polyethylene
glycol and tale; (IV) seal coating the immediate release
expectorant coating with OPADRY® White YS-1-7003; (V)
applying an immediate release decongestant coating to the
seal coat comprising 30 mg of phenylephrine HCI, hydrox-
yprapyl methycellulose, polyethylene glycol and talc; (V1)
seal coating the immediate release decongestant coating
with OPADRY® White YS-1-7003; and (VII) applving a
polishing coat to the seal coated product comprising Can-
delilla Wax.

EXAMPLE XI

[0090] An expectorant/decongestant tablet is prepared as
described in Example X wherein the core comprises 400 mg
of guaifenesin and 10 mg of phenylephrine HCl and the
immediate release coatings comprises 200 mg of guaifenesin
and 5 mg of phenylephrine HCI.

EXAMPLE XII

[0091] An expectorant/decongestant tablel is prepared as
described in Example X wherein the core comprises 535 mg
ol guaifenesin and 15 mg of phenylephrine HCl and the
immediate release coating comprises 265 mg of guaifenesin
and 5 mg of phenylephrine HCI.
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[0092] While certain prefered and alternative embodi-
ments of the invention have been set forth for purposes of
disclosing the invention, modifications 1o the disclosed
=mbodimenis may occur to those who are skilled in the art.
Accordingly, the appended claims are intended to cover all
embodiments of :he invention and modifications thereof
which do not depart from the spirit and scope of the
invention.

We claim:
1. An oral pharmaceutical tablet formulation comprising:

(A} A compressed core comprising:

(i) an expectorant or pharmaceutically acceptable salt
thereof;

(i) a decongestant or pharmaceutically acceptable salt
thereof;

(1i1) optionally a filler;
(B) 2 controlled release coating on said compressed core;

(C) at least one coating applied to said controlled release
coating that allows for the immediate release of a
therapeutic amount of an expectorant and/or a decon-
gestant.

2. The pharmaceutical formulation defined in claim !
wherein coating (C) comprises: I) an expectorant immediate
release coating comprising: (a) an expectorant and (b) a
water soluble or rapidly dispersible binder and II) a decon-
gestant immediate release coating comprising: (a) an decon-
gestant, (b) a water soluble or rapidly dispersible binder, and
(c) a surfactant.

3. The pharmaceutical forrulation defined in claim 2,
further comprising a seal coat beiween the expectorant
immediate release coating and the decongestant immediate
release coaling.

4. The pharmaceutical formulation defined in claim 1,
wherein the expectorant is guaifenesin.

5. The pharmaceutical formulation defined in claim 1,
wherein the decongestant is pseudoephedrine or phenyleph-
rne.

6. The pharmaceutical formulation defined in claim 1,
wherein the decongestant is a pseudoephedrine sall selected
from the grotp consisting of sulfate, sodium, phosphate, ot
hydrochloride.

7. The pharmaceutical formulation defined in claim t,
wherein the decongestant is a phenylephrine salt sclected
‘rom the group consisting of sulfate, sodium, phosphate, or
hydrochloride.

8. The pharma:eutical formulation defined in claim 1,
wherein the controlled release coating comprises a pH
dependent polymer selected from the group consisting of
zein, methacrylic acid copolymers, cellulose acetate phtha-
late, hydroxypropyl methvlcellulose phthalate, hydroxypro-
pyl methylcellulose acetate succinate, cellulose acelate tri-
mellitate, polyvinyt acctate phthalate or mixtures thereof.

9, The pharmaceutical formulation defined in claim 8,
wherein the pH dependent polymer is a combination of zein
and methacrylic acid copolymer.

10. The pharmaceutical formulation as defined in claim [,
wherein the delayed release coating or immediate release
coatings further comprises a plasticizer.

11. The pharmaceulical formulation according to claim 1
comprising 1200 mg/dose of guaifenesin and 120 mg/dose
of pseudoephedrine hydrochloride.
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12. The pharmaceutical formulation according to claim 1
comprising 800 mg/dose of guaifenesin.

13. The pharmaceutical formulation according to claim 1
comprising 600 mg/dose of guaifenesin and 60 mg/dose of
pseudoephedrine hydrochloride.

14. The pharmaceutical formulation according to claim 1
comprising 800 mg/dosc of guaifenesin and 20 mg/dose of
phenylephrine hydrochloride.

15. The pharmaceutical formulation according to claim 1
comprising 600 mg/dose of guaifenesin and 15 mg/dose of
phenylephrine hydrochloride.

16. A controlled release pharmaceutical formulation con-
sisting essentially of;

(A) a compressed malrix core comprising:
(1) an expeclorant,
(i1) a decongestant;
(iif) a hvdrogel forming polymer;

(iv) 0 1o 20 weight percent based upon the total weight
of the matrix core of a filler;

(v) 0 to 5 weight percent based on the total weight of
the matrix core of a glidant;

(vi) 0 to 10 weight percent based on the total weight of
the matrix core of one or more lubricants;

(B) an immediate release coatirg on said compressed
matrix core which comprising:

(i) an expectorant;

(ii) a pharmaceutically accepiable binder which allows
for immediate release of the expectorant; and

{C) optionally a polishing agent or color coating that coats

the immediate telease coating.

17. The pharmaceutical formulation as defined in claim 16
wherein the hydrogel forming polymer is hydroxypropyl
methvlcellulose with an average molecular weight of 180,
000 to 220,000.

18. The pharmaceutical formulation according to claim 16
comprising 1200 mg/dose of gnaifenesin and 120 mg/dose
of pseudoephedrine hydrochloride.

19. The pharmaceutical formulation according to claim 16
comprising 600 mg/dose of guaifenesin and 60 mg/dose of
pseudoephedrine hydrochloride.

20. The pharmaceutical formulation according to claim 16
comprising 800 mg/dosc of guaifenesin and 80 mg/dose of
pseudoephedrine hvdrochloride.
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21. The pharmaceutical formulation according 10 claim 16
comprising 1200 mg/dose of guaifenesin and 30 mg/dose of
phenylephrine hydrochloride.

22. The pharmaceutical formulation according 10 claim 16
comprising 800 mg/dose of guaifenesin and 20 mg/dose of
phenylephrine hydrochloride.

23. The pharmaceutical formulation accerding to claim 16
comprising 600 mg/dose of guaifenesin and 15 mg/dose of
phenylephrine hydrochloride.

24. An osmotic dosage form comprising:

{a) a bomogeneous compressed core comprising;
(1) an expectorant;
(ii) a decongestant;
(ii) a binder;
(1) optionally an absorption enhancer;
(iv) optionally a lubricant; and

(b) a membrane coating which completely covers said
core tablet which comprises a mixture of a:

(i) a semi-permeable polymer;
(ii) optionally a flux enhancer; and

(iii) optionally a plasticizer.

25. The osmotic dosage form according to claim 24
comprising 1200 mg/tose of guaifenesin and 120 mg/dose
of pseudoephedrine hydrochloride.

26. The osmotic dosage form according to claim 24
comprising 600 mg/dose of guaifenesin and 60 mg/dose of
pseudoephedrine hydrochloride.

27. The osmolic, dosage form according to claim 24
comprising 800 mg/dose of guaifenesin and 80 mg/dose of
pseudoephedrine hydrochloride.

28. The osmotic dosage form according to claim 24
comprising 1200 mg/dose of guaifenesin and 30 mg/dose of
phenylephrine hydrochloride.

29, The osmolic dosage form according to claim 24
comprising 800 mg/dose of guaifenesin and 20 mg/dosc of
phenylephrine hydrochloride.

30. The osmolic dosage form according to claim 24
comprising 600 mg/dose of guaifenesin and 15 mg/dose of
phenylephrine hydrochloride, *

* * ¥ ¥ ¥
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