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® ANEXOS

Comprobante de pago de la tasa.

Paderes, si tuere ¢l caso.

Pruebaz de los furidamentos de la oposician.

Documentos que acrediten el legitimo interes, si fuere el caso.

Documento que acredita fa existencia y representacion legal de las partes, cuando sean
personas juridicas.

HOBGQE

Instrucciones para el difigenciamiento del presente formudana, verreverso de esta paging.




Derecho de la Competencia, Propiedad

Optlmum Industrial y Comercio Exierior

Senora Jefe,
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

E. S. D.

/

Referencia : Expediente N° 08 127736

Asunto : Oposicion a la solicitud de patente de Invencion titulada
“FORMULACIONES DE LIBERACION PULSADA DE
FENILEFRINA Y COMPOSICIONES
FARMACEUTICA”

Solicitante : SCHERING CORPORATION

Opositora : GYNOPHARM S.A.

Publicada en la Gadera de la Propiedad Industrial

N° 603 del 30 de Abril de 2009

/
Yo, ELIANA ISAURA MORENO BOHORQUEZ, abogada en ejercicio, identificada
como aparece al pie de su firma, con tarjeta profesional No. 83823 del Conscjo
Superior de la Judicap#a, en mi condicion de apoderada de la  sociedad
CYNOPHARM S.A. tontormada bajo las leyes de la Republica de Colombia vy
domicitiada en fa ciudad de Barranquilla, Colombia, atentamente manifiesto que
estando dentro del rmino de ley v por orden expresa de mi representada, presenco
oposicion  a fa concesion  del registro de la Patente de Invencion rirulada
‘“FORMULACIONES DE LIBERACION PULSADA DE FENILEFRINA Y
COMPOSICIONES FARMACEUTICA”, cuyo titular es SCHERING
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Derecho de la Competencia, Propiedad

optlmum Industrial y Comercio Exterior

CORPORATION., y pido a Usted declarar fundada esta oposicién y en consecuencia

negar ¢l registro de fa patente solicitada.

{. INTERES PARA ACTUAR

Conforme a lo dispuesto en el articulo 42 de la Decision 486 de 2000 de la
CAN, estando dentro del témmino estipulado por la ley, manifiesto el legitimo interés
de nuestra tepresentada para oponerse al registro de la patente de la referencia,
atendiendo a que 1a solicicud prerendida no cumple con los requisiros dispuestos en la
ley como se analizari mds adelante 7 de ser concedida afectaria directamente la
cmm%;;alizac.i('m de }W)s productos de mi representada, que contienen, en
particular FENILEFRINA. Por lo tanto, solicito respetuosamente a ese Despacho sc
sirva tener en cuent 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 enero de 2009
reivindicando prioridad bajo la solicitud US20060810018P del 2006-06-01; y fue
publicada en Colombia, en la Gacera de la Propiedad Industrial N° 603 del 30 de
Abril de 2009, cuya publicacion internacional corresponde a la W(QO2007143156
del 2007-12-13.

2.2.La solicitud colombiana 08 127736 objeto de la presente oposicion, se refiere a una

formulacion de liberacion pulsada o una composicion farmacéutica que comprende

fenilefrina. La composicion farmacéutica comprende un componente de liberacion
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inmediata  y  un componente  con recubrimiento  entérico  formulados
conjunramente va sea en forma sélida o en una suspension. El componente de Ia
cubierta entérica comprende micracristales semb:ados con  fenilefriny  como
componente activo y recubierto con una cubierta sensible al pH para retardar Ia
liberacion de la fenilefrina. La composicion farmacéutica puede comprender
ademds por lo menos un componente a:ctivo seleccionado del grupo que consiste
en un anptihistaminico, un analgésico, un antipirético, un anti-inflamatoric no

esteroide y mezclas de dos o mas de dichos componentes activos.

[y}
[

3.En primera instancia, se debe advertir que algunas reivindicaciones también se
reficren a un método de tratamicento y no sélo a la composicion farmacologica o a
un mérodo de fabricacton mediante la cual se obtenga un producto tangible vy
segtin la legislacion, decision 486 de la Comunidad Andina de Naciones, Articulo
[4.- “Los Paises Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento (...)7, los usos no estin contemplados como patentables; y, Articulo
20.- “No serdn patentables (...} d) los métodos terapéuticos o quirirgicos para el tratamiento
himane o animal, asi como los métodos de diagnostico aplicados a los seres humanos o a
animalzs”. Solo seran patentables los productos o procedimientos. Por lo tanto a luz
de [a norma, dicha materia referente al uso y 2 un método de tratamiento no seria
-
patentable.
2.4.Ahora hien, con base en el articulo 14 de Ia Decision 486 de la CAN consagra lo
siguicnte: “Los paises miembros otorgardn patentes para las invenciones, sean de producto o
procedimiento, en todos los campos de la tecnologia, siempre que sean nuewvas, tengan nivel
inventive 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

atecta lu patentabilidad de la presente solicitud:
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o [ USZ005266032 publicada el 1 de diciembre de 2005.

2.5 Ahora bien, el documento D1, particularmente en la descripeion revela un dosis
especifica a pardr de una solucion o suspension la cual comprende un primer
fitwiaco y un segundo firmaco, donde ambas estan seleccionadas a partir dc
canridades de descongestionantes donde uno de estos es fenileprina y donde sc
define que el primer firmaco es de inmediata entrega micntras que el segundo pues
comprender un activo de fiberacion controlada, donde el activo de liberncion
controlada esti recubierta de hidroxipropilcelulosa o copolimeros con acidos
metacrilateos y metacrilicos tal como Eudragit. Particularmente en los parrafos 007,
008, OO];/, 0024 v Q067 define que puede comprender una solucion o una
suspension en la que la fenileprina pued:: entregarse de manera controlada en una
forma de liberacion controlada v donde: el activo de liberacion controlada esta
recubicrio a parrir de hidroxipropileelulosa. Para cualquier persona versada en 1a
materia a partir de csto puede desarrollar y encontrar que la forma pueda incluir
microcristales pues estos pueden ser meramente una form_a alternativa para obtener
polvo o grannlado. Asi las cosas, como lo evidencia dicho documento DI, la
presente solicitud no comprende ALTURA O NIVEL INVENTIVO pues lo
revelado se deriva de manera evidente del estado de la téenica

2.6.En consecuencia v de acuerdo a lo descriro anteriormente, se deriva que la solicitud
colombiana 08 127736 no puede pretender un monopolio por patenre toda vez
gue lo que pretende no cumple con dos de los tres requisitos necesarios para su

protecetdn,
2.7.4ue por consiguienie, respecto a la solicivud pretendida se ticne que:
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2.71.1. CARENCIA DE ALTURA INVENTIVA. Sequn la Decision 486 de la

Comunidad Andina de Naciones, Articulo 18.- “Se considerard que una’ invencién
tiene nivel inventivo, si para una persona del oficio normalmente versada en la materia
técnica correspondiente, esa invencion no hubiese resultado obvia ni se hubiese derivado
de manera evidente dei estado de la téenica.”. A la fecha de prioridad, 1 de junio de
2000, a pactir del documento DI, puede llegar de manera evidente a una
formulacion  de  liberacion que puede comprender una solucion o una
suspension en la que la fenileprina puede entregarse de manera conrrolada en
una forma de liberacion controlada v donde el activo de liberacion controlada
esta recubicerto a pardr de hidroxipropilcelulosa y que obviamente la forma
pueda incluir microcristales pues ¢stos pueden ser meramente una forma
alternativa para obrener polvo o granulado, sobre el cual busca proteccion en el

capitulo reivindicatorio,

2.7.2. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 1o siguicnte: “Los paises miembros otorgavdn patentes
para las invenciones, sean de producto o procedimiento, en todos los campos de la
tecnologia, siempre gue sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial”. La presente solicitud carece de aplicacion Industrial ya que
como se demosird anteriormente, algunas clausulas reclaman ¢l método
terapéutico y estos no son aplicables industrialmente porque primero no se
obdene un producto o proceso; y segundo no es reproducible o repetible a
escala industrial. Por lo tanto, ¢l objeto de la presente invencion referido a los
usos y métodos trerapéuticos, no cumplen con el requisito de la aplicacion

industrial.
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2.8, Duado lo anterior, es posible deducir que la solicitud y lo reivindicado no cs
objeto de patentabiiidad 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 la
tecnologia, siempie que sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion
industrial.”. La solicitud pretendida no cumple con dos de los tres requisitos de

patentabilidad.

2.9. Por todo lo anterior, arentamente solicito a usted que se sirva declarar fundada
fa presente oposicion y negar el registro Patente de invencion denominada
“FORMULACIONES DE LIBERACION PULSADA DE FENILEFRINA Y
COMPOSICIONES FARMACEUTICA”, cuyo titular  es  SCHERING
CORTORATION, solicitud Colombiana que aparecié publicada en la Gaceta de
la Propicdad Industrial N° 603 del 30 de Abril de 2009. '

3. PRUEBAS

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

como prueba en este asunto los siguientes:
o D US2005266032 publicada el 1 de: diciembre de 2005.

4. FUNDAMENTO DE DERE.HO
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Fundamento esta observacion en las normas iegales siguientes:
4.}, Numera! 1 del arriculo 586 del Codigo de Comercio.
4.2, Articulo 42 de la Decision 486 de Ia Comision del Acuerdo de Cartagena.

~ R .
4.3. En las deimas normas concordantes.

5. ANEXOS
Para los cfectos correspondientes anexo al presente escrito los siguientes documentos:

{. Poder para actuar en el presente.

i~

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

()

Recibo de caja del respectivo pago de tasa.

4. Copias de los documentos:

o [ US2005260032 publicada el 1 de diciembre de 2005.
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Optimum
6. NOTIFICACIONES
Para efectos de notificaciones que por disposicion del articulo 50 del Decreto
01 de 1984 debe hacer su Despacho, informe que mi representada v la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 N2 119.95, Of. 104 de esta ciudad de Bogota.

Senor Superintendente,

ELIANA ISAURA MORENO BOHORQUEZ ..~~~ T . e
C.C. 51'975.664 de Bogota B P | R . ‘

e . : ; >

T.P.A.83823 del CS.dela]. .~
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Gynopharm

The primary support P ODI?/ESP E CIA.L

for the woman s health specialist

I

Yo, LUIS PALACIOS ARAGON; mayor de edad v vecino deé 13 ¢iiudad deé
Barranquilla (Colombig); identificado como aparece al pie de mi firma, quien en el
presente- documento tua én 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 127736, titulada
‘FORMULACIONES DE LIBERACION PULSADA-DE FENILEERINA Y
COMPOSICIONES FARMACEUTICAS”, cuyo};itular es (?ZﬁERING
CORPORATION, publicada en la gaceta No. 603 del 30 de abril de 2009.

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

De la misma manera, 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
2009.
GYNOPHARM S.
il / .
Cédula de Extra : No. 319788.

NIT: 802.006.27
Representant

Acepto: _ OAJ\IQ

ELIANA ISAURA MORENO BOHORQUF/
C.C. 51’975.664 de Bogota
T.P.A. 83823 del C.S.dela J.

R

Principal Begot AN 0~04 - 44 Torre B pifh 7 - PBX: 236 8495 Fax: 236 8506
Barranquilla£(Giis R Z56E542 Centro Médico Continental - Telefax: (5) 373 8280
Medellin: Cra 4 0 Comercial Monterrey - Telefax: 352 3419 - 352 4080

Cali: Av Pa
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CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE BARRANQUILLA

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

OPERACION: 10ERP0730125 PAGINA: 1
E i R R I e R R e o I I g o o T SR e ot o
CERTIFICADO DE EXISTENCIA Y REPRESENTACION LEGAL O DE INSCRIPCION DE
DOCUMENTOS . .
EL  SUSCRITO - SECRETARIO DE LA CAMARA DE COMERCIO DE‘BARRANQUILLA, CON
FUNDAMENTO EN LAS INSCRIPCIONES DEL REGISTRO MERCANTIL:
CERTIVPICNA
Que por Escritura Publica No. 3,551 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/lre de 1997 bajo el No. 72,965 del
libro respectivo, fue constituida Xa sociedad-——---—==—c--—m—m—m—mmme o
anonima denominada GYNOPHARM S/A.
/ CERTIFILCA _ ~.
Que dicha sociedad ha sidokféformdaa por lﬁé\sfguienpes escrituras
" y/0o documentos privadoés:

AN / /

Numero aaaa/mm/dd\\‘ Nétariﬁi;; , No./Iqsé o Reqg aaaa/mm/dd
532 1999/03/25 Notaria 3a. de BarrahQuilLa”/' 80,373 1999/04/13
- CERTIFEICTA .
" Que de acuerdo «con la(s) escritura(s) arriba citada(s), la sociedad
se rige por las sigulientes disposiciones: s / '
DENOMINACION O RAZON SOCTAL: -~ A —

GYNOPHARM . A . — o= m e oo e e e e e e
DOMICILIO PRINCIPAL: Barranquilla. '
NIT No: 802.006.279-4.
MATRICULA MERCANTIL: 245,470.

:  CERTIFICA
Direccion para notificaciones judiciales:
CR 49.C No 80 - 125 OF 512.
De la ciudad de Barranquilla.

' CERTIFICA
DURACION: El término ¢ duracion de la sociedad se £ij0 hasta el
16 de Dic/bre de 2047. ’
CERTIFTICA _
OBJETO S50OCIAL: a) La fabricacion de capsulas y otro productos simi-
" lares a partir de materiales tales como gelatinas u otros de distin-
ta naturaleza, que puedan ser utilizados como envases o recipientes
de productos vy sustancias guimicas, farmaceuticas y cosmeticas, para
**x CONTINUA *** i

£ANIT, B80.012.711-5 10634 01-2000

BAPRESO POR

13



CERTIFICADO NACIONAL
CAMARA DE COMERCIO DE BARRANQUILLA
Al
FECHA: 2009/07/30 HORA: 12:34:26

OPERACION: 10ERP0O730125 “ PAGINA: 2
B ik A I I b e b I S g R I H i R U U S U I O R U S I S R R S R I b S I Y A Sy (R VA SR
uso y consumo humano y veterinario. b) La investi&acion, desarrollo
y fabricacion de toda clase de productos y-sustancias quimicas, far-
maceuticas y cosmeticas para uso y consumo humano, aﬂimal y vegetal.
c) La- compra y venta de meterias primas , insumos y productos inter-
medlos necesarios para 1los procesos de fabricacién de sustancias
quimicas, farmaceuticas vy cosmeticas, asi como la comercializacion
interna vy externa de los productos terminados. d). La compra, venta,
importacicn, exportacion y distribucion de toda clase de elementos
instrumentales vy equipos, medicos, quirurgicos, odbntologicos y hos-
pitalarios para la salud humana y animal. e) Actuar como represen-
tante o agente de//personas\ naturales 2 jurldlcas nacicnales y ex-

tranjeras en la /%eallzac1on de operac1ones o*@ransaCCLOﬂes relacio-
nadas con la 1ndustr1a_ farmaceutlca y en espec1al con cualesquiera
de las actividadeg\ descrltas en los\llterales’gp/ b), ¢) y d) antes
transcritos. £) Prestar los serviciod- de - asesor%a y consultoria en
las areas admlnlstratlva, - de. mercadeo, anallkls clinica, asistencia
tecnica, lnvesthac1on, cosLos Y prOduCClOH evPortaCLones, lmporta-
ciones, ventas, relac1onadas con 1guales 0 51mllsres actividades a
las que constltuyen el objeto,de GYNOPHARM S<A. h/a51 como los de pu-
blicidad vy promoc10n “de productos qulmlcos, cosmeticos y farmaceuti-
cos para uso humano, animal o industrial. g} Adguirir, operar, admi-
nistrar vy explotar, a cualquier titulo,empresas:o establecimientos
dedicados a la in&estigacion, desarrollo, fabricécion o comerciali-
zacion de productos quimicos, farmaceuticos, hospitalarios o cosme-
ticos. En desarrcllo . de su objeto pLanlpal la’ sociedad podra to-
mar interes social como accionista, socio o fundador de empresas que
tengan igual o similar objeto; comprar, vender, :importar y exportar
maguinarias, 1nsumos y repuestos requeridos para el desarrollo de
sus actividaces; tomar dinerc en prestamo, financiar y garantizar las
operaciones comerciales que celebre con terceros relativas a su ob-
jeto; celebrar vy ejecutar todo tipo de actos y contratoc necesarios
para desarrollar sus operacioes; girar, aceptar, - otorgar 'y protestar
todo tipo de titulecs wvalores e instrumentos négociables; comprar,
vender y constitulr gravamenes sobre bienes muebles e ilnmuebles; de-
signar representantes o apoderados en el pais y en el exterior y, en

| *x% CONTINUA *** ‘
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general, realizar cualquier acto 0 negocio que sea necesario o con-

veniente para el desarrollo de su objeto social y para la mejor pro-
teccion de sus intereses corporativos o lo de sus S0cios.-—=———=———=—==
‘ CERTIZEFICA
CAPITAL Nro Acciones Valor Accidn
Rutorizado
S**'&****ﬁ**.4’OO0,000,000 ****1—*:‘:******4’000,000 *'k%******:‘:**:&***ﬁ'l'OOO
Suscrito '
sﬁ:*k*******2'672’646’000 **#******&**'k2’672,646 ﬂr**v‘:*.****-k*******llooo
Pagadoc .
S-k-k’k*'k:(-***-kz’672,646’0O0 *'kt}.-%‘!,:*\(:ir‘kﬂk*'k"cz}.6721 64\6_ ‘*‘k\.l—-i:'k*-i’k’kii’****-)\,-**llOOO
S CERTIFEACA - 0N )
" ADMINISTRACION: Seran funciones de la junta directiva, entre ctras:
Autorizar cualquiér\ acto o .céntraﬁo‘cuya cuéntié sea superior al
equivalente en pescs Colombianos a ciﬁtuenta'mil dclares de los Es-
tados Unidos de America (US$50.000.00); liquidados a la tasa de cam-
'~ bio representativa d€l mercadd vidente el dia en que se surta la
aprobacion vy para enajenar o gravar bienes inmuebles y demas activos
fijos de 1la sociedgd}- cuslguiera que sea lé cuantia de la transac-
cion. Las demas que le sean propias y no esten atribuidas a otro or-
gano social vy las que le correspondan en virtud de la ley. la socie-
dad tendra un Gerente General, quien ejercera la administracion vy
representacion legal de 1la sociedad y tendra las siguientes atribu-
ciones, -entre otras: Ejetcer la representacion legal de la sociedad
en todos los actos vy contratos que se requieran para el desarrolle
del objeto social, de conformidad con lo previsto en las leyes y en
los ©presentes estatutos. Aprcobar y celebrar en nombre de la sociedad
todo acto o contrato cuva cuantia sea igual o inferior al equivalen-
te en pesos Ccolombianos a cincuenta mil dolares de los Estados Uni-
dos de America (US$50.000.00), liquidados a la tasa de cambio repre-
sentativa del mercadoe vigenté el dia en que se surta la aprobacion o
celebracion del acto. Para enajenar, a cualguier titulo, bienes in-
~muebles. de la sociedad o constituir gravamenes sobre los mismos, de-
bera obtener la aprobacion de la junta directiva, cualquiera que sea
las cuantia de la transaccion; o las demas funciones que le corres-
*kx CONTINUA *** '
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poncdan  como representante legal por disposicion dé 1a ley, de estos
estatutos o de 1la junta directiva. El Gerente General tendra un su-
plente, designado por la djunta directiva, quien lo reemplazara con
identicas facultades en sus faltas temporales, absolutas o meramente
acciedentales, sin gue sea necesario para ello acréditar la ausencia
del principal . ——mmmm oo

CERTIUPFICA ‘
Que seguin Acta No. 15 del 18 de Febrero de 2008 correspondiente a
la Asamblea de Accionistas en Bogota, de la sociedad%
GYNOPHARM S A T e S e e e bbbkttt
cuya parte pertlnente se ‘1nscr1blo//en esta Camara de Ccmercio, el
25 de Febrero de 2008 bajo el N&% 137/919 del llbro\respectlvo, fueron
hechos los 51gu1en$es nombramientos: / }

CLASE: o N~ JUNTA DIRECTIVA,n,_./'///ﬁ

Principales — e ! e _
1. Llobet Poal Manuel e e N CC.***4%%x14 670,196

1

i

. C
- / i . \\;
2. Zanatta Rehefman LeonaLdo Anares " CC.,xxx*%xxD 760,271
¢

3. Munoz Marroqu1n Diego SC L EFrxRxx] 588,292

4. Montealegre bon;alez Pndres Leonardo- - SGC xxar x5, 050,262
Suplentes T b I )

1. Agudelo Pelaez Luis Hernando CC.******14,238,997

2. Aroca Almanza Arleth Avelina . CC.xkwx*x36,718,415

3., Penaranda Urbina Adriana Paola CC.***x*x**53 120,683

4

tovar Vasquez Ruth CC.******52,175,756
CERTIFICHA
Que segun Acta No. 18 del 30 de Octubre de 2003 correspondiente a
la Junta Directiva en Barranqgquilla, de la sociedad: GYNOPHARM S.A.
cuya parte pertinente se 1inscribidé en esta Camara de Comercio, el
06 de Nov/bre de 2003 bajo el HNo. 107,783 del libro respectivo,
fueron hechos los siguientes nombramientos:

Cargo/Nombre . N Jdentificacidn
Gerente General. : :
Palacios Aragon Luis Alberto [CE rxxdxdxxx379 788

CERTIFICA
Que segln Acta No. 49 del 03 de Marzo de 2008 correspondiente a la
*x* CONTINUA ***
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Junta Directiva en Barranquilla,. de la sociedad: GYNOPHARM S.A.
cuya parte pertinente se inscribidé en esta Camara de Comercio, el
11 de Marzo de 2008 bajo el No. 138,342 del libro respectivo,
fueron hechos los siquientes nombramientos:

Cargo/Nombre ldentificacién
Suplente del Gerente.
Mollajoli Centurion Andres Fernando CE.,*****x*%x%351 283

CERTIZFICA
Que 'segin Acta No. 19 del 30 de Abril de 2009 correspondiente a la
Asamblea de Accionistas en Barranquilla, de la sociedad: GYNOPHARM
S.A. cuya parte pertinente se inscribid en esta Cédmara de Comercio,
el 27 de #Mayo de 2009 baso> el No. 149,3I4\d$1\1ib;o respectivo,
" fueron hechos los siguientes nombramientos: :

J

Cargo/Nombre \\‘ » g \i T ’/J Identificacidn
Revisor Fiscal. - 1 T
PENALOSA AUDITORES & ASQOCIADOS S.A. _— \-\Ni.*****830,095,635

_ CLCRTIFICA
Que por Documento Pgivado del 11 de Mayoﬁ;de/'2009, oﬁorgado en
Bogota por Penalosa Auditcres & Asociadoes” %,A. inscrito en esta
Camara de Comercio, el 27 de Mayo de 2009 bajo el Nro 149,315 del

libro respectivo, fueron hechos los siguientes nombramientos:
Cargo/Nombre 7 ldentificacidn
Designado: Revisor Fiscal Ppal
Padilla Remero Ivan Darlo CC.*¥*****x80, 025,798
Designado: Revisor Fiscal Suplente
Gomez Preciado Clara Judith CC.*#***+x0D 544,226

o CERTIFICA
Que seqgun Documento Privado de fecha 10 de Octubre del 2.000, ins-
crito en esta Camara de Comercio el 23 de Noviembre del 2.000 bhajo
el No. 1.872 del 1libro repective, consta que el senor RUBEN MINSKI
GONTOVNIK C.C. No. 7.463.982, actuandc como Presidente y represen-
tante 1legal de la sociedad GYNOPHARM S.A., otorga Poder Especial,
’,Amplio 'y Suficienta a KAREN JENNIFER FIGUEROA GARCIA C.C. No. 32.-
732.070, para gque en nombre y representacion de la socliedad suscri-
ba todas las declaraciones cambiarias a que esta obligada GYNOPHARM
*+% CONTINUA *** SR
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S.A.,, en el giro normal de sus negociocs y operac1ones socliales.--—--

CERTIE®PICA
Que segun Documento Privado de fecha 10 de Octubie del 2.OOO,Iins—
crito en esta Camara de Comercio el 12 de junio del 2.002, bajo el
2.164 del 1libro respectivo,consta gue el senor‘AJORGE CASTELLANOS
MARTINEZ, identificade con C.C.No.19.460.089,actuanao como represen-—
tante legal de la socledad GYNOPHARM S.A, otorga Poder Especial Am-
plio vy Suficiente a KAREN FIGUERCA GARCIA, identificada con la ce-
dula de ciudadania No.32.732.070 de Barranqu1lla, mediante docu-
mento privade de octubre 10/2000, Tinscrlto en la Camara de Comer-
cio de Barranquilda’ bajo ‘el No.1. 872~ del "Iibrd respectivo, para
que en representaCLOn de GYNOFARM S.A, gﬁScrlba las declaracio-
nes cambiarias & los que esta obligada GYNOPARM S.A. en el giro
ordinario de sus\ncaoczos Vo oééraclqggs ngLa%gsf ——————————————————

-C- ER TIIFI C A" :
Que por Eburltura/fpubllca TNo. ! 2 404"661 28\ de Mayo de 2009,
otorgada en la Notafla la. Vae BogoLa cuya\ pérte pertinente se
inscribidé en esta Camara de Comerc1o, el 02/de Jullo de 2009 bajo
el No. 3,948 del llbro respectlvo,——%—ir:t::r—*—j;:~ ——————————————————
consta que el senor‘“LUIS ALBERTOQ! PALACTOS™ ARAGON con CE No.319788,
en su calidad de Representante Legal de GYNOP&ARM 5.A., manifesto
que confiere poder general, amplio y suficiente a la Doctora —--—----
CAROLINA MARIA ROMERO CERON, identificada con cedula de ciudadania
numero 52.352.190, para que en nombre de la ro1edad GYNOPHARM ——----
S.A., promueva y defienda 1los intereses de la”5001edad judicial y
extrajudicialmente, en toda especie de gestlones y actuaciones ante
las autooridades administrativas o jurisdiccionales en especial ----
para: a) Recibir notificaciones de cualesqguiera tipo de actos -—-—----
emanados de las autoridades administrativas o judiciales. b) -------
Presentar recursos por la via administrativa o:judicial, renunciar
a terminos, desistir, conciliar, transigir vy modificar. c} Elevar
peticiones y solicitar informacion a las autorldades ———————————————
administrativas vy Jjurisdiccionales. d) Presentar demandas ante las
autoridades administrativas y judiciales.--—---=----——-—r———————————

CERTIFICRA ;
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Que en esta Cémara de Comercio no aparecen inscripciones posteriores
de documentos referentes a reforma, disolucidn, liguidacidén o
nombramientos de representantes legales de la expresada sociedad.
CERTIVFTICA
Que suv ultima Renovacién fue el: 31 de Marzo de 2009.
La 1informacidn sobre embargos de establecimiento se suministra en
Certificados de Matricula, la de contratos sujetos a registro, en
Certificados Especiales. '
CERTTIUEFICA
Que los actos de registro aqui certificados quedan en firme cinco
dias habiles despues de la _correspondiente ~inscripcidn, siempre
e - . N PO R ~
que, dentro de dichd término, no  sean objetode los recursos de

" reposician ante esta entidad, vy/o de apglac%én para ante la
Superintendencia de.lndustria y.-Comercio. T
- R o7 . :}\ \
S ekl 1 Qon I

»
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7 ABSTRACT

A pharmaceutical dosage form comprising a first drig and a
second drug, both »f which are selected from decongestants,
antitussives, cxpcctorants, analgesics and antihistamines,
The dosage form provides a plasma concentration within a
therapeutic range of the second drug over a period which s
coextensive with at least about 70% of a period over which
the dosage form provides a plasma concentration within a
therapeutic range of the first drug. This Abstract is neither
intended fo define the invention disclosed in this speeitica-
tion nor intended to limit the scope of the invention in any
way.
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DOSAGE FORM CONTAINING MULTIPLE DRUGS
CROSS-REFERENCE 10 RELATED
APPLICATIONS
[6001] The present application is 4 continuation-in-part of
U.S. patent application No. 10/736,902, filed Dec. 17, 2003,
Ser. No, 10/798.884, filed Mar, 12, 2004, Ser. No. 107910,
800, liled Aug. 4, 2004, Ser. No. 107930351, filed Sep. 14,
2004, and Ser. No. 11/012.267, filed Dec. 16, 2004, The
cntire disclosures of these applications are expressly incor-

porated by reference herein.

BACKGROUND O THE INVENTION
[0002] 1. Field of the Invention

[6003] The presemt invemion relates to a pharmaceutieal
dosage form which comprises a first drug and a sccond drug,
bath of which are sclected from decongesiants, antitussives,
vxpeclorants, analgesics and amtihistamines. The dosage
form relcases the first drug and the second drug so as to
provide pharmaceuticatly elfective plasma concentrations of
these drugs over similar periods of time. The present inveu-
tion also relales to a process for manufacturing the dosage
form and 1o methads for alleviating conditions which can be
alleviated by a combination of thése drugs.

[0004] 2. Discussion ol Background Information

[0065]  Conditions such s colds and allergies are accom-
panicd by a variety of symptoms which frequently can not
sansfactorily be amcliorated or treated with a single drug but
require the administration of two or more drugs. Drugs
which are indicated for the amehioration of cold and allergy
related symptoms often belong Lo at least one o the follow-
wg classes: antihistamines, decongestants, antitussives,
cxpectorants and analgesics. ‘To facilitaie and simplify the
administration of the dilferent drugs that are required for the
amelioration of the various svmploms that a patient is
experiencing it would be expedient to administer a1l of these
drugs in a single dosage form, or at least in as few dosage
forms as possible. However, in many cases these different
drugs have signiticantly differem pharmacokinetic proper-
ties. For example, a single dose of a firsi indicated drug may
provide a therapeutically effective plasma concentration for
a period of nime which 1s significantly longer than the
therapeutically cfleclive plasma concentration that is pro-
vided by a single dose of a second indicated drug. As a
resull, there appears to be virtually no benefit in combning
the first drug and the second drug in a single dosage torm
because with a corresponding comuination, the first drug
would still provide the desired therapeutic efiect when the
other drug, bas ceased 1o be effective and would have 1o be
adminislered again. )

[0006] Accordingly, it would b desirable if patients suf-
fering from symptoms for which a first drog is indicated
would alsn oblain relief, over a simitar time period, from one
or imore symptoms for which one or more sccond drugs are
indicaled, by adminisicring a single dose of a dosage form
such as, c.g., & fablet, liquid, syrup, suspension, get, capsule,
suppository amd the hke. In cther words, it would be
desirable to have available a dosage form which provides the
therapeutic effects of drugs with significantly ditfercot phar-
macokinetic propertics over a similar period of time.

SUMMARY OF THLE INVENTION

[0007]  The present invention provides a pharmaceutical
dosage form which compriscs 4 first druy and o second drug,
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both of which arc selected from decongestants, antitussives,
cxpectorants, analgesics and aotihistamines and preferably
belong to different classes of drugs. The dosage form
provides a plasma concentration within the therapeutic range
of the second drug over a period which is coextensive with
at least about 70% of the period over which the dosage form
provides a plasma concentration within the therapeutic range
of the first drug,

{0008] In oné aspect of the dosage form, the first drug may

" comprise a decongestant. By way of non-limiting example,

the decongestant 1.1ay comprise phenylephrine and/er pseu-
doephedrine and/ur one or more pharmaceutically accept-
able salts of one or both of lwo decongestants.

[0009] In another aspect of the dosage form, the first drug
may comprisc an antiussive. By wav ol non-limiung
cxample, the antitussive may comprise one or more of a
morphine derivalive such as, c.g., codeine, dibydrocodeine,
hydrocodone and hydromorphone, dextromethorphan, car-
betapentane, chlophedianol, benzonatate, caramiphen, nos-
capine and/or one or more pharmaceutically acceptable salts
of one or more of these antitussive drugs.

{0010] In another aspect of the dosage lorm, the first drug
may comprise an antihistamine. Non-limiting cxamples of
antihistamines for use in the present invention include
acrivastine, astemizole, azalading, azelastine, bromodiphen-
hydramine, brompheniramine, carbinoxamine, carcbastine,
cetirizine, chlophedianol, chloreyclizine, clemastine, chio-
rothen, chlorpheniramine, cyclizine, cyproheptadine, des-
carbocthoxyloratadioe, desloratading, dexbrompheniramine,
sdexchlorpheniramine, dimcthindenc,  dipheahydramine,
diphenylpyraline, doxylamine, ebastine, epanastine, cfleti-
rizine, fexofenadiae, hydroxyzine, isothipendyi, ketotifen,
loraladine, meclizine, methapyrilene, mizolastine, mequita-
zine, mianserin, montelukast, noberastine, norastemizole,
picumast, phenindamine, pheniramine, phenylioloxamine,
promethazine, prophenpyridamine, pyrilamine, temelastine,
lcrfenadine, thenyldiamine, thonzylamine, trimeprazine,
tripeleanamine, triproliding, and pharmaceutically accept
able salts thereof. By way of non-limiting example, the
antihistamine may comprise at least one of promethazine,
diphenhydramine, chiorpheniramine, carbinoxamine and
pharmaceutically acceptable sahs thereof.

[0011] In yet another aspeet of the dosage form, the first
drug may comprise an analgesic. By way ol non-limiting
cxample, the analgesic may comprise one or more of aspirin,
acetaminophen, ibuprofen, ketoprofen, naproxen, sodium
naproxen, meloxicam, hydrocodone, oxyeodone, marphine,
meperidine and fentanyl.

[(0012] In a still further aspect of the dosage form of the
vresent invention, the first drug may comprise an expecto-
rant such as, c.g., guaifenesin andfor a pharmaceutically
acceptable salt thereof.

f0013] I[n another aspect of the dosage form of the present
invention, the second drug may comprise a decongestant
and/or an antitussive and/or ap antihistamine and/or an
analgesic andfor an expectorant. Non-limiting  specific
cxamples of these drugs include those which are given
above as non-limiting cxamples of the first drug.

[0014] In another aspect of the dosage form, the plasma
half-life of the second drug may dilfer from the plasma
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half-life of the first drug by at least about 2 hours, e.q., by
at least about 3 hours, or by at feast about 4 hours.

[0015] In vet anolber aspect of the dosage form of the
present invention, the plasma concentration within the thera-
peutic range of the second drug may be coextensive with at
least about §0%., «.g., at least about Y0%, or at least about
95%, of the period of a plasma concentration within the
therapeutic range of the first drug.

[0016] in a still further aspect of the dosage form, the
dosage form may comprise a tablet such as, ¢.p., a bi-layered
tablet. By way of nop-limiting cxample, the tablet may
camprise 4 matrix which comprises the first drug or the
second drug and has dispersed therein particles which com-
prise the other one of the first drug and the second drug.

[0017] 1n anather aspect of the dosage form, the dosage
form may comprise a solution or a suspension.

[0018] The present inveation also provides a bi-layered
tablet which comprises a first layer and a second layer. The
first layer comprises a {irst drug which is sclected from
decongestants, anlifussives, expeclorants, analgesics and
antihistamines, and the second layer comprising a second
drug which is also selected from decongestants, anhitussives,
expectorants, analgesics and aniithistamines but is diffecent
from the first drug and preferably belongs to a different class
than the first drug, The bi-lavered tablet provides a plasma
concentration within the therapewtic range ol the second
drug over a period which is coextensive with at feast about
70% of the period over which the bi-layered 1ablet provides
a plasma concentration within the therapeutic range of the
first drug. .

[0019] Inone aspect of the bi-layered tablet of the present
invention, the first laver and/or the sccond layer may com-
prise 4t least one drug that is selected from phenylephring,
pscudoephedrine, eodeine, dibydrocedeine, hydrocodone,
dextromeihorphan, carbetapentane, chlophedianol, benzo-
natate, caramiphen, noscapine, guaifenesin, acrivastine,
astemizole, azatadine, azslastine, bromodiphenhydramine,
brompheniramine, carbinoxamine, carebastine, celirizine,
chlophedianod, chloreyeliziae, clemastine, chlorothen, chlo-
rpheniramine, cyelizine, cyprohepladine, descurboethoxylo-
ratading, desloratadine, dexbrompheniramine, dexchlorphe-
niramine, cimethindenc, diphenhydramine,
diphenylpyraline, doxylamine, chastine, epanastine, cfle-
rizine, fexolenadine, hydroxyzine, isothipeadyl, ketotifen,
loraiadine, meclizine, methepyrilene, mizolastine, mequita-
Zine, mianserin, montelukast, noberastine, norastemizole,
picumast, phenindamine, pheniramine, phenyiloloxamine,
promethazioe, prophenpyridamine, pyrilamine, iemetasting,
terfenadine, thenyldiamine, thonzvlamine, Irimeprazine,
tripelepnamine, triprolidine and pharmaceuiically accept-
able salis thereof, aspirin, acetaminophen, ibuprofen, keto-
profes, naproxen, sodium naproxen, nicloxicam, hydroc-
edone, oxycodone, morphine, meperidine and fentanyl,

[0020] Inanother aspect of the bi-lavered tablet, the period
of a plasma concentration within the therapeusic range of the
seeand drug may be coextensive with at least aboul 80%,
c.g., al least about V0%, or at least about Y5%, of the period
of a plusma concentration within the therapeutic range of the
first drug,

[0021] In yot another aspect of the bi-layered tablet, the
plasma half-iife of the second drug may differ from the
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plasma half-life of the first drug by at feast about 2 hours, for
cxample, by at least about 3 hours.

[0022] In a still further aspect of the bi-layered tablet, the
first or the second layer may be an immediate release layer,
or the first and the second layers may both be controlled
release layers.

[0023] The present invention also provides a mulli-layered
tablet which comprises at least a first layer and a secend
layer. The first fayer comprises a lirst drug which is sclected
lrom decongestanls, antitussives, cxpectorants, analpesics
and antihistamines and the sccond layer 15 2 controlled
release laver and comprises a second drug which is selected
lrom decongestants, antitussives, expectorants, analgesics
and antihistamines and is different from the first drug and
preferably belongs to a different class than the first drug,

[0024] In one aspect of the multi-layered tablet. the first
taver may be an immediate release layer andfor the sceond
faver may be a ccatrolled release layer.

[0025] In another aspect of the mulii-layered tablet, the
second drug may have a plasma half-lifc which diflers from
the plasma half-life of the first drug by at least about 2 hours,
for example, by at least about 3 hours.

[0026] In yetanother aspect of the multi-laycred tablet, the
lablet may provide a plasma concentration within the thera-
peutic range of the second drug over a peried which is
cocxtensive with al least about 907 ol the period over which
lhe tablet provides a plasma concentration within the thera-
peulic range of the first drug,

[0027] In a still further aspect of the multi-layered ablet,
the layers thereef may be discrete zones which are arranged
adjacen: 10 each other, or onc of the first and sccond layers
may be partially or completely surrounded by the other one
of the first and second layers.

(0028] The present invention also provides a pharmaceu-
tical dosage form which comprises a fiest drug which is
<glected from antihistamines and has a first plasma half-life,
and a second drug which is sclected from decongestants,
antitussives, analgesics and expectorants and has a secomd
plasma half-life thai differs from the first plasma half-lite by
ut least about 3 hours. The dosage form provides a plasma
concentration within the therapeutic range ol the second
drug over a period which is coextensive with al least about
R0% of the period over which the dosage Torm provides a
plasma concentration within the therapeutic range ol the lirst
drug.

[0029] In one aspect of the dosage form, the first plasma
half-life may be longer by at least about 4 hours, ¢.g., longer
by at least about 6 hours, than the second plasma half-lfe.
In another aspect, the first plasma half-life muy be at least
about 8 hours.

[0030] In another aspect of the dosage form of the present
invention, the period of a plasma concentration within the
therapeutic range of the a1 least one second drug, may be
coexlensive wilh at least about 90, .., at least about 955,
or about 100% of the period of a plasma concentration
within the therapeutic range of the first druy.

{0031] In yet another aspect, the dosage form may be
associated with instructions to administer the dosage form
three or fewer times per day, €.¢., once or twice per day.
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[0032] In o still further aspect, the dosage form may
comprise a tahlel.

[0033] In another aspect of the dosage Torm, the second
drug may comprise a decongestant,

[0034] In another aspect, the antihistamine may be
selected [rom acrivasting, astemizole, azatadine, azelastine,
bromodipheahydramine, brompheniramine, carbinoxamine,
carchasting, cetirizine, chloreycelizioe, elemasiine, chlo-
rothen, chlorpheniramine, cvelizing, cyprobeptading, des-
curbocthoxyloratadine, desloratadine, dexbrompheniramine,
dexchlorpheniramine.  dimethindene,  diphenhydeamine,
diphenylpvraline, doxylamine, chastine, cpanastine, effeti-
rizine, fexofenadine, hydroxyzine, isothipendyl, ketotifen,
loratadine, meclizine, methapyrilene, mizolastine, mequita-
Zine, mianserin, montelokast, noberastine, norastemizole,
picumast, phenindamine, pheniramine, phenyitoloxamine,
promethazine. prophenpyridamine, pyrilaming, temelastine,
terfenading, thenyldiamine, thonzyvlamine, trimeprazine,
tripelennamine, triprolidine, and pharmaceutically aceept-
able salts thereol.

[6033] “The present invention also provides dosage forms
as sel forth above, including the varjous aspeets thercof,
which dosage forms are substantially free of amibisiamines
(andjor contam less than therapeutically effective amounts
thereof).

[6036] ‘The present invention also provides a method of
alleviating a condition which can be alleviated by adminis-
tration of an antihistamine and a1 least one other condition
which can be alleviated by adnnnistration of a drug which s
at least one of a decongestanl, an antitussive, an expectorant
and an analgssic, whercin the method comprises adminis-
tering a dosage form of the prosent invention, including the
various aspects thereof, (o a subjeet in need thereof.

[0037] The present invention also provides a process of
making a pharmaccutical dosage form of the present inven-
tion, wherein the method comprises preparing a first com-
position which comprises the first drug and a second corm-
position which comprises the second drug, and combining
the first and the second compusitions, for cxample, by using
a lablel press.

[0038] 'The pharmaceutical dosage forms of the present
invention comprise at least two drugs, L., @ first drug and
a second drug. Hois noted that the terms ~a fiest drug” and “a
seeond drug”™ do nor exclude, but rather include the presence
ol more than one first or second drug. For example, the
dosage form may comprise one first drug and two or more
{¢.i2., threg, Tour, five, ete.) seeond drugs. In this case, the
dosage furm desirably provides plasma concentrations
within the therapeutic ranges of alt of the sccond drugs over
periods of time whizh individually are coextensive with at
least abouwt 70% (e.g.. at least about 80%, al lcast about 90%,
at least about 954, or at least about H00%) of the period of
time over which the dosage Torm provides a plasma con-
centration within the therapeutic range of the finst drug,
Morcaver. in cases where the dosage form comprises wore
than ane first drug and more than one second drug, the first
drug with the longest period of a plasma cencentration with
the therapeutic range is the standard, i.c., preferably all other
drugs that are present in the dosage {orm show plasma
concentrations within the therapeutic ranges thereal over
periods of time which are coextensive with at least about
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70% (e.g., at least about 80%, at least about 908, a1 least
about 95%, or at least about 100%) of the period for the first
drug with the longest period of a plasma concentration with
the therapeutic range.

| 6639] The pharmaceutical dosage form which constitutes
one aspect of the present invention comprises first and
sccond drugs which may be present in the form of a
phamaceutically acceptable salt thereol. The term “phar-
maccutically acceptable salt” as used hercin and in the
appended claims refers to those salts of a particular drug that
are not substantially toxic al the dosage administered
achieve the desired effect and do not independently possess
significant pharmacological activity. Fhe salts included
within the scope of this term are pharmaceutically aceept-
able acid addition salts of a sunable inorganic or organic
actd. Non-limiting examples of suitable inorganic acids are,
for example hydrochloric, hydrobromic, sulfuric and phos-
phoric acids. Non-limiting examples of suntable organic
acids include carboxylic acids, such as acclic, propionic,
tannic, glveolic, lactic, pyruvic, malonic, succinic, fumaric,
malic, tartarie, citric, cyclamic, ascorbic, maleic, hydroxy-
maleic, benzoic, phenylacetic, 4-aminobenzoic, 4-hydroxy-
benzoic, anthranillic, cinnamic, salicylic, 4-aminosalicyclic,
2-phenoxvbenzoic, 2-acetoxybenzoic and mandelic acids, as
well as sulfonic acids, such as methancsulfonic, cthane-
=ulfonic, and f-hydroxycthanesulfonic acids.

[0040] Non-limi.ing examples of drugs for use in the
present invention in the form of their pharmaccutically
acceplable salls include codeine phosphate, codeine sulfate,
hydrocodone bitartrate, dibydrocodeine bitartrate, carbetap-
cnlane citrate, pseudoephedrine hydrochloride, phenephrine
hydrochloride, azatadine maleate, bromodiphenhydramine
HC, brompheniramine maleate, carbinoxamine malcate,
cetirizine HCI, chloreyelizine HCL clemastine fumarate,
chlorothen citrate, chlorpheniramine maleate, dimethindene
maleate, diphenhydramine HCl,  fexofepadme  HCL
hydroxyine HCI, isothipendyl HCI (theruhistin), methapy-
rilene fumarate, methapyrilene HCl, montelukast sodium,
phenindamine tarirate, pheniramine malcale, phenyliolox-
amine citrate, promethazine hydrochlonde, propheapyridar-
ntne maleate, pyrilamine maleate, thenyldiamine HCL tri-
meprazine tartrae, iripelennamine HCl and triprolidine HC.

[0041] The dosage form of the present invention will
usually provide a plasma concentration withia the therapeu-
tic range of the second drug over a period which is cocx-
lensive with (overlaps) at least about 70%, more preferred at
teast about 80%, e.g., at least about 90%, at least about 95%;,
or about 100%, o’ the period over which the dosage form
provides a plasma concentration within the therapeutic range
of the first drug. The term “therapeutic range™ as used herein
and in the appended claims refers to the range ol drug levels
{including active metabolite levels) within which most
patients will experience a significant therapeutic effect
{including alleviation of symptoms) without an undesirable
degree of adverse reactions. 1t is noted that the term “coex-
tensive with” does not exclude, but rather includes, cases
where a part of the period over which the plasma concen-
tration of the second drug (and/or active metabolites thercol)
is within the therapeutic range is outside the period over
which the plasma concentration of the first drug is within the
therapeutic range. In other words, even il the corresponding
peried for the second drug is 1o overlap, for example, 70%
of the corresponding period of the first drug, a certain
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pereentage (prederably oot more than abowt 30%, c.g., not
moare than about 209, aot more than about 10% or even ot
mare than aboul 3%) of the wtal period over which 1he
plasma concentration of the second drug s within the
therapeutic range may be oulside the period over which the
plasma concentration of the first drug is within the thera-
peutic ranrge.

[0042] The period over which the therapeutis rang: of a
particular drug may be provided in & given case depends, at
least i part, on 1he plasia half-hife of the drug andior active
metabodites thereol. The term “plasma half-life” as uscd
ticrein and in the appended ¢laims efers Lo the time required
for the plasma drug coneentration to decline by 50%. The
shorter the plasma half-life of a particular drug, the shorter
will be the period within the therapentic range of the drug
which is provided by a single administered dose of the drug.
Ia one preferred aspect of the dosage form of the present
invention, the plasma ball-life of the second drug will be
shorter than the plasma Ball-life of the first drug, by at least
about 2 hours, e, by at least abouwi 3 hours, by at least
ahout 4 hours, by at least about 5 hours, by ol least about 6
hours, by at least about & hours, or even by at least about 10
hours,

[0043] A preferred, although non-jimiling, embodiment of
the dosage form of the present invention s a tablet, in
particular. @ bi-layered tablet. Non-imiting examples of
other embodiments of the dosage form of the invention are
capsuies, pills, chewable tablets, sospensions, solutions,
syrups, and suppositorics.

[0044] “[he bi-layered 1ablet which forms one of the
aspeats af the present inveniion comprises two lavess. The
first layer comprises a lirst drug which is selected from
decongestants, antitussives, cxpectorants, analgesics and
antihistamines. The second layer comprises a second drug
which is differeat from the first drug and is sclected {rom
decongestants, anhiussives, expeclorants, analgesics and
antihistamines. Specifie and non-limiting examples of such
drugs are given above. Particularly for the treatment of
cowditions which are associated with ihick tenacious. mucus
exudutes it is preferred for (he bi-layered tablet or any other
dosage form of the present invention to he substantially
antihisiamine-free, i, neither the lisst nor the second drug
comprise ntore than insignificant amoewnts of amihistamines
or any other drugs which have a substantial drving action.

[0045]  The layers of the bi-lavered tablet of the present
invention may individually be immediate release lavers or
controlled release favers, The term “controlled release layer”
as used berein and i the appended craims refers o any layer
that is not an immediate release kaver, Le., does not release
all of the active ingredients contained thersin within a
relatively short time {for example, within tess than 1 hour,
e.g.; Jess than 0.5 hours, following ingestion of the dosage
torm). Accordingly, this term is a generic term which
encompasses, eg., sustained (extended) release layers,
pulsed release layers, delayed release layers, and the like,

Preferably, the controlled release tayer releases the one or

more drugs contained therein continuously ar intermvittently
and, preferably, in approximately equal amounis per time
unit (L., zero order release rale), over an extended perid
of time such as, .2, at leasi about 2 howrs, af least about 3
hours. al least aboul 4 hours, or a least about 6 hours. 'the
desirable kength of the time period of continuous or inter-
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mittent (c.g., pulsed) release depends, inter alia, en the
plasma half-life of the drug andfor an active mctabolite
thereot.

[0046] The first and second layers of the bi-layered tablet
of the present invention will usuallv contain the first and
sccond drigs in amounts which are commensuratle with the
intended duration of action but will not give rise to over-
dosing when present in the intended form (c.g., a particular
pharmaceutically acceptable salt) and the intended release
matrix (e.g., immediate release, controlled release, ele). In
this regard, il is noted that a drug may be present in both the
lirst layer and the second layer (and any additional layer, il
present), for example, in order 10 obtain an as {ast as possible
release and, thus action of the drug (c.g.. by using an
immediate releasc matrix) and to at the same time extend the
duration of the action of the drug (e.g., by using a controlled
release matrix that releases the drug at a Jower rate and/or at
a later time than the immediate release layer), ln the [ol-
lowing, preferred ranges of amounts of selected drugs for
us¢ in the bi-layered tablet and other dosage forms of the
present invention arc given for illustrative purposes only.

[0047] Promethazine: at least about (.1 mg, c.g., a1 keast
about 5 mg, at least about 6 mg, at least about & myg, al least
about 12 mg, or at least about 25 mg, but nol more than
about 90 mg, e.g., not more than about 75 myg, not more than
about 70 mg, not more than about 60 ing, or nut more than
about 50 mg of promethazine hydrochleride, or an cquiva-
lent amount (on a molar basis) of promethazine and/or any
other pharmaceuticatly acceptable salt thereof.

[0048] Chlorpheniramine: at least abouwt 0.1 mg, ¢.g., @
least about 2 mg, or at least about 4 mg, but not mare than
aboui 16 mg, ¢.g., not more than about 12 mg of chlorphe-
niramine maleale, or an cquivalent amount of chlogphe-
niramine and/or any other pharmaceutically acceptable salt
thereof.

[0049] Carbinoxamine: al least about 0.1 my, ¢.g., at least
about 6 mg, but not more than about 32 my, ¢.g., not more
than about 24 mg of cathinoxamine maleate, or an cquiva-
lent amount of carbinoxamine and/or any other pharmaceu-
tically acceprable salt thercof.

[0050] Diphenhydramine: at least ahowt 10 mg, cg., at
least about 15 mg, af least aboul 20 mg, at least about 40 mg,
al least about 70 my, or at least about 90 my, but not more
1han about 200 mg, ¢.g., not more than about 150 mg. not
more than about 120 mg, or not more than about 100 g of
diphenhydramine hydrochloride, or an equivalent amount of
tliphenhydramine and/or any other pharmaceutically accept-
able salt thercof.

[0051] Carbetapentane: at least about | mg. e.g., at least
about 5 mg, at least about 10 mg, at least about 25 mg, or
at Jeast about 50 mg, but not more than about 120 mg, c.g.,
not more than about 100 mg, not more than about 70 mg, or
not more than about 60 mg, of carbetapentane citrate, vr an
equivalent amount of carbetapentane and/or any other phar-
maccutically acceptable salt thereof.

[0052] Codeine: at least about 1 my, ¢.g., at least about 11
ing, al lcast about 25 mg, or at least about 30 mg, but nat
mare than abowt 120 mg, ¢.g., not more than about 80 mg,
not more than abowt 60 mg, or not moee than about 45 mg,
of codeine phosphaic, or an cquivalent amount of codeine
and/or any other pharmaceutically acceptable salt thereof.

2y
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(6053} Dihvdrocadeine: at least about 1 mg, c.g., at icast
about 5 my, Hhut not more than about 30 my, ¢.g., not more
than abonl 20 my, of dihydrocodeing bitartrat, or an eoquive.-
lent wmovat of dibydrocodeine and/or any other pharmaceu-
tically acceptable salt thereof.

[6054] Hydrocodone: at least abowl | mg, c.g., at least
aboul 5 mg, but not more than sbout 20 mg, ¢, nol more
than ahoul 13 mg. of hydrocodone bitartrate, or an eguiva-
lent amount of hydrecodone and/or any other pharmaceuti-
cally acceptable salt thercat.

[0055]  Phenylepherine: at least about | mg, e.g., at least
about [0 mg. or at least about 15 my, but nol more than
aboul 125 mg, ¢.g., not more than about 100 mg, not more
than about %0 my. not more than sbout 75 mig, not more than
aboui SUmg, or not more than abow 25 g of phenylephring
hydrochloride, or an eqbivalent amount of phenylephrine
andgar any other pharmaceutically sceeptable salt thereol,

[0056] Psendocphedrine: al least about L mg, .., at least
about 10 miy, al least about 25 mg, or at least about 50 my,
but not more thag about 240 mg, c.g., not more than about
150'mg, not more than about {00 mg, or not more than about
70 mg of pseudocphedrine hydrochlodde, or ag equivalent
amount of psepdocphedrine andher any other pharmaceu -
cally aceeptable salt thersol, :

{6087]  Guaifenesin: at least about | my, c.g., i least about
100 mg, at teast about 25 mg, at least about 50 mg, or at least
about [0 mg, but oot mare than abau 2400 mg, c.g., 1ot
mare than about 1600 mg, net more than about 1500 mg, not
moce than about 1200 me, not mose than about 1000 mgz, not
moge than about 600 me, or not more than about 300 mg of
puaifenesing or an equivalent amount of a pharmaceutically
acceptahle salt thereof. »

{0058]  Acctaminophen: at least shout 10 mg, e.g., ai keast
about 50 my, or at least about 100 mg, but not more than
about 1000 mg, c.g., nol more than about 500 mg, or not
more than about 250 mg of acetaminophen.

[0059]  Another aspect of the present invention s a multi-
layered lablel which comprises at leasi a first Jayer and a
seeond Layer, but may optionally comprise a third, {ourih,
fifth, e kayer. The first layer mav be an immediate release
layer or a controlled release bayer, depending on the drug(s)
contained therein and the desiced release characteristics
thereof, and conmprises al least one fiest drug which is
selected  from decongestants, anliussives, expectorants,
analgesics and antiltistamines. The mandatory seeond layer
may also be an immediate release layer or 2 controdled
release layer. depending on the drng(s) contained therein and
the desired release charactenstes thereol, and comprises at
least one sceand drug which is different trom the tirst drug
and 8 sclected frem decongestants, antitussives, expecto-
rants, analgesics and antthistamines. I more than two drugs
are to be lncorporated in the tabled, the first andior the second
layver may contain all of the additional drugs. Alierpatively,
separate additional lavers may be provided for the additional
drugs, for example, in cases where it would be dificult to
design o confrolled release Taver whick provides a desired
rolease rate for both the first or second drug and/or the
additional dneg{s). OF course, a found, fifth, cic. layer may
be pravided [or, e.g.. a third or faurth additional drig, and
soon. Altematively aud by way of non-limiting example, the
seeond aad a third laver may contain the same drig or drugs,
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but in different (reative) concentrations andjor incorporated
in a different controlled release formulation.

[0060] The multi-layered wblet of the present invention
will usually be made up of two or more distinet layers or
discrete zones ol granulation compressed togelher with the
individual layers lving on 1op of one another. Layered tablets
have the appearance of a sandwich because the edges of cach
layer or zone are exposed. Such conventional layered tableis
are generally preparcd by compressing a granulation onto a
previously compressed granulation. The operation may be
tepeated to produce multi-layered tableis of more than two
layers. In a preferred embodiment ol the multi-layered 1able
of the present invention, the tablet consists of two layers.

[0061] Ttis lo be noted that it is not necessary for the (wo
or more individual lavers of the multi-layered tablet of the

present invention 1o he on 10p of one another. By way of

nan-limiting example, a second layer (c.¢., sustained release
layer) may be partially or completely surrounded by a first
layer (e.g., an immediate release laver). For example, the
second layer may be coated with the first layer. In the case
of three layers, for example, the third layer may be partially
or completely coated with the second layer, which in wrn

inay be partially or completely coated with the first layer. Of

course, these are but a {ew cxamples of the many differeni
ways in which the various jayers of the multi-layered tablui
of the present invention can be arranged relative 1o cach
other. Moreover, it is (o be understood that the tablets of 1he
present invention are not iimited t such multi-layered
tablets. By way of non-limiting example, the tablet may
comprise an immediate release matrix which comprises one
or more first drugs, which matrix has dispersed therein
particles of one or more sustained release formulations
which have the one or more second drugs and any of the
ackditional desired drug(s) incorporated therein.

[0062] In anothcr aspect of the multi-layered tablet, the at
lcast one drug in the second layer (andior in the addilional
layers) may have a plasma half-life which is shorler by al
least aboul 3 hours, e.g., shorter by al least about 4 hours, or

shorter by at least about 6 hours, than the plasma haif-life of

the first drug or the first drug with the longest plasma
hall-life, respectively.

[0063] In anoth~r aspect of the multi-layered lablet, the
tablet may provids a plasma concentration within a thera-
peutic range of the drug(s) in the second layer over a period
which is coextensive with at least aboul 80%, ¢.g., at least
about 90%, of the period over which the multi-layered 1ablet
provides a plasma concentration within the therapeutic range
of the drug(s} in the firsy lover.

[0064] Another aspeet of the present invention is Tormed
by a liquid dosage torm, preferably a suspension, which
comprises (a) a fiest drug whichis selected from deconges-
taats, expectorants, antitussives, analpesics and antthista-
nunes and (b) a second drug which is selected from decon-
pestanls,  expectorants, antitussives,  analgesics  and
antihistamines and is different from the first drug. This liquid
dosage form provides a plasma concentration within the
therapeutic range of component (b) over a period which is
cocxlensive with at least about 70%, preferably at least 804
w.g., at least 90%, of the period over which the liquid dosage
lorm provides a plasma concentration within the therupentic
range of component (a). This may be accomplished in
various ways. By way af non-limiting example, component

A
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(b) may be incorporated into a solil controlled release
formufation. For example. particles of component (1Y) may
be provided with s controtled release conting (eg. a con-
teoted release coating comprising an organic polymer such
as, o, o polvacrylate). This formulation may then be
comininuled, 1 necessary, in an appropriste manner {e.g., by
miliing) to form particles of a size which is small cnough to
bt suitable for being suspended o a pharmaceutically
acceplable liquid camrier, Comporent {a), on the other hand,
may be used as such or tncarporated in a solid immediate
release farmulation, comminutad and incorporated into the
liquid carrier a8 well. A non-limiting example of 2 corre-
sponding procedure is deseribed in the Examples below.

{0665]  Prior w incorporating components {a) and (1) into
a pharmacewtically acceptable hguid carrier 1o form a liguid
dusape form aceording to the present invention, al feust a
part el companent (a) and/or at feast o part of compaonent (i)
may be converted jnto a complex with 2 complexing agent.
Non-limiting examples of suituble complexing agents com-
prise wi-exchange resing such as, ey, (sudim) polvstyeene
sullonate.

[0066] Fhe dosage forms of the present veating can be
manulactured by processes which are wefl known to those of
skill in the ari. For example, Jor the manutactere of bi-
layered wablets, the active ingredieats may be dispersed
uniformly into & mixture of excipicnts, lor example, by high
shear pranulation, low shear granulation, fluid bed grannla-
ton, or by blending for direct compression. Exeipients may
inchide difueats, binders, disiniegrants, dispersants, fubri-
caotls, plidiws, stabilizers, surfaclants and colorants. Dilu-
ents, adso lermed “Illers”, are typreally used to increase the
bulk of o fablet so that a prachcal size is provided tor
compression. Non-limiing cxamples of difuents inchirie
lactose, cellelose, microervstallive cellulose, mannitol, dry
slarch, hvdrolvzed starches, powdered sugas, fale, sodium
chioride, silicon dioxide, titanium oxide, dicalchim phos-
phate dihydrate, caleium sulfule, caleium carbonate, alumina
and kaolin. Binders impart cohesive gualitics 1o a iablet
formuiation and are vsed to enenre that a lablel remains
intact after compression. Non-limiting, examples of suitable
binders include starch (inchiding corn starch and prepelan-
nized staech). gelatin, sugars {eg, ghicose, dexirose,
sucrose, lrcrose und sorbitol), celluboses, potvethylene gly-
col, waxes, natural and synthetic gums, €., acachy, traga-
camh, sodium algimale, and synthene polymers such as
polymethacrslates and  polyvinylpyrrofidone.  Lubricants
facilitate wabtet manutacture; non-limiting examples tirercof
incinde magoesium stearate, caleinm stearale, stearic acid,
glyceryl behenane, and polyeihvlene glycol. Disintegrams
facilnate tzblet disintegration after adminisiration, and non-
liiting cxamples thefeol include sterches, alginie acid,
crosslioked polymers sueh as. e, crosslinked  polyvi-
nyvlpyrrelidone,  croscarmellose  sodivm,  potassium or
sodivn starch glycolate, clays, celtuloses, starches, yums
aid the hke. Non-hmiting examples of suiiable ghidanis
nchude silicon dioxide, talc and the like. Stabilizers inhibit
or relind drug deenmposition resctions, including oxidative
reachions, Surlactants may be antonie, cationic, ampholenc
of nontonic, 1Y desired, the tablets may also contain minor
arsounts of nontoxic auxiliary substances sich as ptl buft-
cring agents. preservatives, ¢y, antioxidants, wetting or
emulsifying agents, sclubilizing ayents, coating agents, fla-
voring agents, and the like.
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(0067] Lxtended/sustained release formulations may be
made by choosing the right combination of excipicms that
slow the release of the active ingredients by coating or
iemporarily bonding or decreasing the solubility of the
active ingredients. Examples of these excipients include
cellulose cthers such as hydroxypropylmethyleellulose (e.g,.,
Methocel K4M), polyvinylacetate-based excipients such as,
z.g.. Kollidon SR, and polymers and copolymers based on
methacrylates and methacrylic acid such as, e.g.. Ludragi
NE 30D.

[0068] There are scveral commercially available 1ablet
presses capable of making bi-layered tablets. For example,
IManesty RotaPress Diamond, a 45 station D tooling press,
is capable of making bi-layered tablets described in this
application. Non-limiting examples of presses for the manu-
facture of bi-layered tablets inciude Fete America Mode!
No. PT 3090; Maneklal Global Exporis (Mumbai, India)
Models JD and DH series; Niro Pharma Systems, Modcl
R292[; and Korsch AG Madcels XL 800 and X1. 400,

DETAILED DESCRIPTION OF THE PRESENT
INVENTION

{0069] The panticulars shown herein are by way of
cxample and for purposes of illustrative discussion of the
cmbodiments of the present invenlion only and are presentid
in the cause of providing what is believed to be the most
usclul and readily understoad description of the principles
und conceptual aspects of the present invention. In this
regard, no attempt is made to show details of the present
invention in more detail than is necessary for the fumda-
mental understanding of the present invention, the descrip-
lion making apparent to those skilled in the ant how the
several forms of the present invention may be embaddicd in
praclice.

EXAMPLE 1

Liguid Formula

[0070] A liquid dosape form in accordance with the
present invention which comprises promethazine hydrochlo-
ride, dibydrocodeine bitartrate and phenylephrine hydro-
chloride is iHustrated as follows:

Ingredicnts Per § ml, Pey 423 1.
'romethazine Hydrochloride ISP 125 mg

Dihydrocodeine Bitartrate USP 10.0 mg

I'henylepherine Hydrochloride USP 10.0 mg

Methyl Paraben USP 9.0 mg

Peopyl Paraben USP 10 mg

rapylene Glyeol USP 259 myg 220616 ke
sacchurin Sodium USH 18 mg 027 kg
Citric Avid USP S0 mg 3435 ke
strawberry Flavor 10 mg (.85 ke
Banan: Flavor 10 mg 1850 kg
sorbitol Selution 0% UsP IS5 mg

Purified Water, as requited 1o g5, to 50 ml

[0071] Manufaciuring process for 425 1. bateh size: In a
suitably sized stainless stecl vessel, dissolve methyl paraben
and propyl paraben in approximately 50 L of warm (abow
45% ), punfied water. Add about half of the propylence
atyeol and mix for about 1 hr. In a scparate 1000 [ stainless



US 2005/0266032 Al

steel tank equipped with a suitably sized agihator, add about
S0 T of purified water. With the agitator on, add phenyle-
phrine hydrochloride, promethazine hydrochioride, saccha-
rn sodium and ciiric ackd and dissolve. Add the previously
prepared paraben/propyiene ghveot solution to the 1000 1.
tank. Rmsc the Nrst vessel with about 2 i of water and
ranster the rinsaie 1o the 1000 L. tank, Add the remaining
propylene glycol o a suitably sized stainiess stee] vessel and
dissolve the strawberry and banaa Havors. Transter this 1o
the 1000 1. tank. Risse the containzr with 2 E of purified
waler and transfer to the 100D L tank. With the apitator on,
add the sorbitol solution 70% 1o the 1000 L. tank. In a
suitahly stecd stainfess stee] vessel, dissolve the dibydroco-
deine bitanteale i about 3 1. of purified waier and transfer 1o
the L0001, 1ank. Rinse the container with about 2 [ of
puriticd water and transter to the 1000 L tank. Stop the
agitator and let the solution stand for 15 minutes. Q8 10 425
Lowith purtficd water. Filter product through a | micron filter
and il o appropriately sized containers,

[G072] To make products with other anifhistamines,
decongestants, antitussives, of expoclorants, one 0f me
combinations of cach of the ingredicnts iz a range as
described i Table 1 below can be made depending on the
speeifie therapentic eflect desired.

LXAMPLE 2
Suspension Formula

[6073} A suspension formuola in accordance with the
preseat invention which comprises promethazine hydrochlo-
ride and phenylephrine tannate is P:usirated as follows:

g1 mi = kg/hatch =

Ingredients 120 1603 kg
Promettazine Hydioehlorlde {.500 4,157
Vhenviepherine Tannite N 0.H00 6.667
Sitva, volloidaf anhvdrons, NI 173 14,417
Hydroxyethyleeiinlose, NI 003 N417
Sorbita! Solwtion 705 (non-crvstallizing ). W00 28338
NF
Giveerot 1473 122917
Xalitol, NV o0 133333
Sadium Clirate, UsP 200 16.667
Sacchavin Sodivm ey, USP, [uy (.083
> [ 01§ 1250
L6 1,333
013 1.250
Banana Fave 13 1.250
Purificd Water .53 412,917
Total Ameunt 120.000 5 100G.000 kg

[0074] Manufacturing process los 1000 kg batch: In a
suitably sized stainless steel wvessel, dissolve saccharin
sandium, sudinm benzoate, cinc acid, and sodium citrate in
approximately 50 1. ol warm (about 45 deg C.), purified
water. o another large stainless steel drum mix the silica,
promethazine hydrochloride and micronized phenviephrine
taniate vantl @ uniform and Consistent mixture 15 oblamed. In
a separate 1000 1. siainless steel tank equipped with a
snitably sized hemogenizeridisperser add about 100 L of
purilicd water. With the homegenizer on, add the silica
mixture containing pheaylephrioe tannate and promethazine
liydrochloride. Add the previously preparcd solution f
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saccharin sodium, sodium benzoate, citric acid, and sodium
citrate to the 1000 1. tank. Rinse the first vessel with about
2 L.of water and transter the rinsate to the 1000 L tank. Add
the remaimog mgredients and homogenize for 15 minutes,
Filter product through a 10 micron filter and fill in appro-
priately sized containers.

{0075] To make products with other antihistamines,
<ccongestants, antitussives, ar expectorants, onc or more
combinations of each of the ingredients in a range as
described in Table 1 below can be made depending on the
specific therapeutic effect desired.

EXAMPLE 3

Bi-Layered Tablet (Dircct Compression)

[(0076] A bi-layered tablet in accordance with the presen
invention which comprises promethazine hydrochloride in
one layer and phenylephrine hydrochloride and chlorphe-
niramine maicaie in the other layer is illusiraied as follows:

Weight/tablet Weight/t kg baleh
ngredients (mg} {in grams)

Layer | (Imaediate releasc)

Promethazine Hydrochloride 250 455
silicified Microcrystalline 114.0 iy
Cellulose

siodium Starch Glycolate 10.0 18.2
Magnesium Slearale I 1.8

Layer 2 {Sustained release)

Phenylepherine HCI 200 36.4
(‘hlomphenirmine Maleate 8.0 145
factose Monohydrate 0.0 .9
Dicaleiam Phosphate N0 L]
Kollidon SR 2820 458.2
Stearic acid 150 73
tdagnesium Stearate 5.0 9.1
‘Total 5500 1090.0

[0077] Manufacturing Process

[0078] (a) Immediate release Jayer: Screen all ingredients
ihrough o USP sieve size # 30. Blend promethazine hydro-
chloride (455 gms), silicificd microcrystalline cellulose
(207.3 gms) and sodium starch glycolale {18.2 gms) in a
iwin shell blender for 20 minuies. Add magnesium stearate
(1.8 gms), which scts as a lubrican, 1o the above blend and
mix for 3 minutes.

[0079] (b) Sustained release layer: Screen all ingredients
through a USP sieve size # 30. Preblend a ponion of the
Kollidon SR (145 gms) and all the ¢hlorpheniramine male-
ate (14.5 gms) for 15 minutes. Add the remaining Kollidon
SR (313.2 gms), phenylephrine hydrochlonde (36.4 gins).
laclose monohydrate (90.9 gms) and dicalcium phosphate
(90.9 gms) to the above preblend and mix for an additional
20 minutes. Add stearic acid (27.3 gms) and magnesium
stearate (9.1 gms) to the above blend and mix tor three
minutes.

[0080] Manufacture bi-layered tablels using a rotary hi-
Faver tablet press where in cach tablet the immediate release
taver is 150 mgs and the sustained release dayer is 400 mys.
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[0081] By using the process described above, a bi-layered
tuhlet of the Inllowing composition may be manufactured by
using direc! compression:

Weight/tablet
fagiediens {mas)

Laver 1 {Immediate Release)

cihazine Hydrochloride 50
d Micraerystalline Celtnlose 1333
Sodium Starch CGhveholate I
Magpesinm Steaete 1.3
Laver 2 {Sustuined Relesse)
Pheaylephiine ¢ jalo]
Chlgiphenranine Maleate 2
Tactose Monehydiate s
Diculeiim Phosphate Bl
Kollidan S 252
Static Acid 13
Magnesiom Stearmte 3
o) 6%

EXAMPLE 4
Bi-Layered Tsblet {Wet Granulation)
[0082] A bi-lavered tablet in accordance with the present
invention which comprises promeiharine hiydrochloride in

one layer and pscudocephediine hydrochloride and chlorphe-
niramine maleate 11 the other layer is ilustrated as follows:

Weight/ablet
tugredients {ngs)

Weight/1 kg
Satch (gms)

Layer § (Inmedinte wltase)

Promethasine Hydrochloride 250 337
Silivified Microurystalline Celluluse g 1580
Povidone 30 4.2

Crozearaelloss Sodiem e 14.3
Magresion Siearale 1.0 1.4
Laver 2 (Sustained release)

Usevudecphedring 14T ol 8§57
Chlizrphenirunine Malale 80 e
Microsmislzliine Celtulose (PH 102) 00 429
Factose Monnhydite W 1429
Dienlcium Phosphate 1600 14320
Povidun 150 214
Muethoeal K4 Premiam 2100 020
.0 W6

= 5L 7.1

‘toul 004 1£00.0

[0083] Manufacluring Process

[0654] {a) Immediate release layer: Screen afl ingredients
through a USP sieve size # 30, Blead promethazine hydro-
chloride (357 gms), silicificd microcrystalline cellulose
(158.6 gms) and croscarmellose sodium {14.3 gms) in a high
shear mixerfgranulater for 10 minutes. Granulate the above
blend using » 30% povidone solution (4.3 gins povidone in
14.3 ging purificd water). Dry the granvlation nmil the Joss
on drying (LODY Is less than 2,04, Screea the dried granu-
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lation through a USP sicve size # 14."Add the screened
uranulation and the prescreencd magnesium stearate (1.4
irros) to the above blend and mix for 3 minutes.

[0085] (b Sustained release layer: Screen all ingredients
through a USP sieve size # 30. Blend the pscudocephedrine
hydrochloride (87.5 gms), chlorpheniramine maleate (11.4
gms), microcrystalline cellulose PH 102 (42.9 gms), Jactose
monohydrate (142.9 gms), dicalcium phosphate (142.9gms),
Methocel K4M Premium (302.9 gms) and stearic acid (28.6
ums) in a high shear mixer/granulator for 10 minuics,
Granulate the above blend using a 30% povidone solution
(21.4 gms povidone in 71.3 gms purificd water). Dry the
granulation till the LOD is less than 2.09. Screen granules
through a USP sieve size # 14, Add granules and the
prescreencd magoesium stearate (7.1 gms) to the above
blend and mix for 3 minuies.

{0086] Manufacture bi-layered tablets using a rotary bi-
layer tablei press where in cach tablet the immediate refease
layer is 150 mgs and the sustained release fayer 1s 550 mys,

10087] By using the process deseribed shove, a bi-layered
tablet of the follov-ing composition may be manufactred by
using wel granulation:

WeightAablel

[ngredients [mgs)

Layer | {[mmediate Releasc)
Promethazine Hydrochloride Rl
Silicified Microcrystailine cellulose 1298
Povidone 4
Croscarmellose sodium 15
Magnesium Stearate 15

layer 2 (Sustained Reiease)
Pseudoephedrine HC o0
Chlerpheniramine Maleate ]
Microcrystaliine Cellulose 1132 20
Lactese Monohydrate ie0
Dicalcium Phosphate 150
Povidone . 15
Hydroxypropyliiethyleellulose 212
Stearic Acid 20
Magnesium Sicarate 5
Total 750

(0088] The above examples illusirate how o manufacture
a bi-layered tablet containing an antihistamine, i.¢., promet-
hazine hydrochloride, in one layer and an antihistamin:
and/or a decongestant and/or an antitussive and/or an expec-
torant in the other layer. For the layer (hat does nol comain
promethazine hydrochloride, combinations of one or more
of each of the non-limiting examples of possible ingredicnis
in an exemplary range as deseribed in the following Table 1
can be made depending on the specific therapeutic effect
desired.
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TARBLE |

Preferred 0Irc
Amonnt per Amaunt per Daily
Active Ingradicn ) Tablet Tablet Darsage
ANTIHISTAMINES
Avelastine nydrachlodde g, 0,125 mg
Azatadine hycrochleride myg 1 mg
Vrompherini: mzleate g 2-16 mg 24 mg
Dexbramphenimmine majeate g -6 mg 17 mp
Carisinoxamine rialcate, mg 4 mg
Cairtzine hydrochlorde mg S-10 mg
Chlereyeiizing mg 75 mg
Chlapaeniramine maleale mg 2=i6 mg 2 ma
Chlembeniraming poalisirex 32 g 4= mg
Clentastine N1-12 mg 155268 rig
Cyprohepiading [NRES I 24 mg
Dexchlempheninming maleale 0.0-24 mg 2 mg 12 mg
Cyprobeptadine iivdroctloride D 1=32 g -4 g
Diphenaydimine hydrochloride 0.1~308 mg 18-50 mg 301 my
Diphenhiydimne cilime H1=2000 mg 450 mg
Bremodiphenhvdrsming 0.1-200 mg 12.3-25 mg
hydrechlatide
Devvlasmine sucinate 012200 mg 12,5428 mg 75 me
liexolenadine hvdrocalaride G.1-720 mg J-180 mg
Hydrovyzine hydrochloride 01400 mg 10-100 mg
tHydroxyeine pamoate 01480 mg 25100 mg
Lomtadine D0 my =10 mg
Desloratadine 0. 1=4) my Smg
Phenindmisine tarteate 01130 mg 150 mg
Pheniamine malaale 0.1-750 my 150 mg
Pyrijamine nwleate 01200 mg 2 mg 200 mg
Terfenading
Thenyldinmine
Thonzylamioe (1.1-3000 my 60l ma
Thymel
Tripelennantine hydsechloride 01400 mg 25-50 mg
Triprolidine hvdroehloride D140 mg 1.25-5 mg 1 me
ANTTTUSS S
Chiephedianal hvdrochloride 0.1-800 mg 101 mg
Codeinz 124 mp He=(0 mg 120 mg
Cedeine phesphate 01240 mg 2300 g 120 mg
Cedetne sulfate 018G g 121 me
Dextrometnphan 0.1-48G mg 120 mg
Destiomethomhan hydroboomide 1.1-240 my A3 mg 1201 mg
Dextomethoiptan poiistitex G120 mg 20 mg
Diphenhydraming citrate 0:1-1000 mg 228 mg
ipheahydizming hydrochioride 01400 myg 1050 ing 158 ma
Bunzaricme 0 1=800 Mg 100200 mg
llydracodnas bilarlrate 2140 mg 1.66-10 mg
Dihydrecodeine n-12% mg 16-32 mg
Cu when edisylate 0.0-160 my 0.7-40 mg
apeniane lnnale 01440 my 3060 wg
Carbetnpeatang citrare 0.1-150 myg 0 mg
v dromomhone 0.3~ mg ! omyg
Nuseapine 10090 myg
STORMNY
Guaifrnesin 04=2000 mg AD-1150 2404 mg
EXAMPLE §
-continued
Extended Release Suspension .
. ngredicnts Amount/5 mi
[6089]
Diexchlomphenimmine ion-exchange  Equivalent to 4 mgs
complex Dexchlorpheniramine mualeate
[henylephrine ion-exchange complex  Equivalent to 10 mgs
s P Phenylephrine HCT
tngredients Amaunid an Fudragit @ I. 100 0.2 10 2.8 gaams
Hydrocodone ivo-cxchange Egnivalant to & mys Hydrovodeae (ilycerin 315 mgs

complex bitzriate Folysorbate 80 1.5 mgs
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-continucd -continued
Ingredients Axtounisd mi Weightstablet Weight/] ky
X - lngredients (mgs) batch {gms)
Cartomer (e, Carbapol @ 974y 15 mps
Methy! Paalen Y ongs silicified Microerystalline Cellulose 50 b
Peopvt Parhen bomgs Fudragit NE 42 387
Artilicial wropr Haver Eomgs ! Tagnesium Stearate R0 6.8
FIXRC reck #40 dve 0.3 mgs layer 2 (Sustained selease)
Water 48 '
¢‘odeine Phosphate 20,0 158
I"scudoephedrine HCY 12000 10321
T rmila deseribed ARG Mivrocrystalline Cellulose (PH 102) 450 83
['U""}(}] Che [ormula dgc.rlhul dhoyu sceves ws a non- Vudragit NE ) 150 s
limiting example. Any active drug vwhich is in the form of a Methocel K4M Premium 140.0 119.1
salt, such as promethazine hydrochloride, cedeine phos- Stearic Acid 20,0 17.0
phate, pseudoephedrine hydrochloride, morphine sulfale, or ~ Magnesium Stearaie —20 23
meperidine Bydrochloride can be incorporated as an ion- Total 1750 10300

exchange resin compiex,
{6091 Procedure:

[B092] (1) Add the appropriate amount of sodium poly-
styrene sulphonate USP {e.g. Amberlite® IRP 69) 1o a
hydrocodone bitartarate, dexchlompheniramine maleate and
phenvlephrine HE solution,

[O093] (2) Suir the mix Tor 12 hrs 10 allow complete
dangfresin complex lormation.

[4094] (3 Sepuate and Jry the insoluble drugfresin com-
plex.

[8095] (4) Granalatle the drugfresin complex with a
delayed releasefenteric polymer {cp. bugragh® 1 100,
Kolhidon® MAL, Aquacoa®t ¢PD) and dry the granules.
[6096] (5) Mill the graoules, if needed.

[ON3)] (6) To an appropriate amwni of water add the
foliowing ingredicmts and dissolve: Carhomer (e, Car-
bopol@® Y, glyeerin, polvsorhate 86, methyl paraben,
propyl pseaben, ariibicial prape Savor, FD&C red # 40 dye.
[B098]  (7) Add milled granules.

[0099]  (8) Add water 10 make up to a final volume.

[0100] (93 Auiate at suitable raic 10 avoid seitling of Lhe
suspension and maintain a homogencous product mixture.

[010L]  (10) Kl in suitable containers ensuring, that the
product i omogencous throughout the {illing operation

EXAMPLLE 6

Ri-Layered Tablet (Wet Granalation)

[0L02] A bi-lavered tabict in accordance with the presem
invention which comprises guaifenesia in a first sustained
refease layer and eodeine phosphale and pseadoephedrine
hydrochlaride in 1 second sustained release layer is illus-
trated as fellows:

(#103] Procedure:

[0104] (2) Sustained release layer #1: Mix ihe guailenesin,
Methocel®KI5M and silicified microcrystalline cellulose in
o high shear mixer/granulator for 1} minutes. Granulate the
above blead using a Cudragit®NE (30%). Dry the granula-
tion uatil the LOD (weight loss on drving) is less thar 2.0%.
Screen granules through a USP sieve size # 14 Add the
pranules and the prescreened magnesium stearate in a V
shaped blender and mix for 3 miaules.

[0105] (b) Sustained release layer #2: Sercen all ingredi-
cnts through a USP sicve size # 30. Mix the codeine
phosphate, pscudoephedrine HCl, microcrystalline cellulose
I 102, and stearic acid in a high shear mixer/granulator (or
10 minutes. Granulalc the above blend using a Ludragit®
WE (30%). Add the Methocel®K4M to the granulalor and
post mix for 5 minutes. Dry the granulation untii the 1.OD
1 less than 2.0%. Screen granules through a USP sicve size
# 14, Add the granules and the prescreened magnesium
sleatate in a V shaped blender and mix for 3 minutes.

[0106] Manufacture hi-layered fablets using a rotary bi-
iayer tablet press where in cach tablel Jayer #1 15 800 mgs
and layer #2 is 375 mgs. Capsules may be manulactured by
lilhing the same p.oporitons into capsules.

EXAMPLE 7
Bi-Layered Tablet {(Wet Granulation)

[0107] A hi-layered fablet in aceordance with the prese
inveation which comprises promethazine hydrochloride in
an immediate release layer and codeine phosphate and
pseudoephedrine hydrochloride in 2 sustained release Jayer
i tlustrated as follows:

Weighttahle:
lLagredients (mgs)

Weight/l kg
bateh (gs)

Weighttablei
Tnpreditats (M)

Weighi/ k2
baich (gms)

[ DK 3line
100.0 85.1

Grlasfenesiin

Laver 1 (Immediate rekeased

Promethazige HCI 259 A70
silicified Micraerystalline Cellulose 1119 1od. 3
ffovidone KX} 44
Croscarmellose Sodium o 144

Magnesium Stearate 1.9 1.5
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-cominued -continued
Weighttablet Weight/I kg Weighttablet Weight/l kg
Tngredicnls {mgst baich {gms) [agredients (mgs) bateh (gms)
Layer I [Sustaine: release) bwer 2 !Suslaincd release)
" Codeine Phasphate kI N} {"'ndeine Phosphate an 741
udoephedring HCH 1204 Microcrystiatline Cellulose (PH 102} 450 1Ly
Micrenysialline Cellulose (PH 107) 20.0 tiudragit NE 15.0 310
DPhicalcivm Phosphate R dethocel KeM Premium 162.0 2469
Povicou 150 Hlearie Acid 20.0 49.4
Methovel K4 Premivm RONKI] Magnesium Stearate S0 12.3
Stearic Acid 00
Mg esium Stearate in ‘Total 40843 1R0.0
Yotal 6759

[0108]  Procedure:

[0109) (2) Immediate release layer #1: Mix the promet-
hazine HCH siticified microcrystaltine cellulose and cros-
carmeliose sodium, o o high shear mixerfgranulator for 10
micuies. Granulate the above blend vsing a 30% povidone
solution (3.0 gins povidone in 10.0 gms purified water). Dry
the grannlation ustit the LOD is kess than 2.0%. Screen
gramries through a USP sjeve sive # 14, Add the granules
and the presereencd magnesium stearate in a V oshaped
dlender and mix for 3 minutes.

[61ED] (1) Sustained release layer #2: Mix 1he codeine
phosphate, pseudeephedrine HCEL microerystalline cellulose
PH 102, dicaleium phosphate, Methoeel K4M Premium and
stearic acid in o bigh shear mixorgranmtator for 10 minutes.
Granualste the above blend using a 30% povidone solution
{15.0 gms povidone in S0.0 gis purificd water). Dry the
granulation untit the L0 is tess than 2.0%. Screen granules
through a USP sieve size # 14, Add the granules and the
prescreencd magnesium stearate in a Voshaped bleader and
wix for 3 minuies.

[N11] Manufactue bi-layered tabiets using 3 rotary bhi-
laver tablot press where in cach wabler layer #1 is 150 mgs
andd tayer #2105 523 mgs, Capsulbos inay be manufactired by
filiing the smne proportions into capsules.

EXAMPILL 8

Bi-Layered Tablet (Wet Granvlation)

[0112] A bi-layered tablet in aceordance with the present
fnvention which comprises pheaylephrine  hydrochloride
anct carbinoxamine maleate in a first sustained release laver
and eodeine phosphate in g second sustained release fayer is
Hustiated as tollows:

[0113] Procedure:

[0114] (a) Sustained release layer #1: Mix the phenyleph-
tine HCl, carbinoxamine maleate, Methocel®K4M  and
silicified microcrystalline cellulose in a high shear mixer/
aranulator for 10 minutes. Granulate the above blend using
o Eudragii® NE (30%). Dry the granulation vpntil the LOD
i3 less than 2.0%. Screen granules through a USP sieve size
# 14, Add the granuies and the prescrecned magnesium
stearate in a V shaped blender and mix for 3 minutes.

[0115] (b) Sustained release layer #2: Screen all ingredi-
cnts through a USP sieve size # 30. Mix the codeine
phosphate, microcrystalline cellulose PH 102, and stearic
acid in a high shear mixerigranulator for 10 minutes. Gramu-
late the above blend vsing a Eudragin® NI (30%:). Add the
tMethocel®K4AM 10 the granulator and poest mix for 5 min-
utes. Dry the granulation until the LOD is less thae 2.0%.
Sereen granules through a USP sicve size # 14, Add the
granules and the prescreened magoesivm stearate inoa V
shaped blender and mix for 3 minules.

[8116] Manufacture bi-layered lablets using a rotary bi-
laver 1ablet press where in each Lablet layer #1 is 190 mgs
and layer #2 is 215 mgs. Capsules may be manulactured by
lilling the same proportions into capsules.

EXAMPLE 9

Bi-Layered Tablel (Wet Granulation}

{M17] A bi-layered tablet in accordance with the present
mvention which comprises pseudocphedrine hydrochloride
and chlorphenirataine maleate in a first sustained release
lLiyer and codeine phosphate in a second susiained release
Liver is illustrated as follows:

Weinhtfablot
Tngredicnts (mgs)

Welehift ke
batch (gms)

Weight/tublel
[ngredients {imgs}

Weight/] kg,
hatch {gms)

Yaver | (Sustained sefease

IPhepylephering 1O EAR] 185z
Carbinoraniing Maleate h&i} 19.8
Mehoeel Kdv 0.0 H87
Silicii ed Micioeryaalline Cellulose EUR)] 4.1
Fui

JUIEN 150 370
Magnesium Sieamte Al 7.4

Laver | (Sustained releast)

Pseudoephedrine HCI 1200
Chlomphenimmine Maleate 12.0
Methacel KsM 0.0
Siticified Microcrystalline Cetlulose 350
lfudragit NE 200
tiagnesium Stearate in
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-continuud -continued
Weight/tablet Weight/ kg Weight/tablet Weight/1 kg
lngredicats (migs) batch (gms) Ingredicnts (mgs) hateh (gms)
Layer 2 (Sustunced releaser Methovel K4M Premium 110 414
Stearic Acid 200 48.2
Caodeine Phosphaie 204 6.3 NMagaesium Stearate 5.0 £2.1
Micovrystadiine Cellalose {715 1102) 450 as.n
Euetagl NE 130 3.7 Total 4159 1000.0
Methoce! K4M Prommium T00G 210
Stearic Acid 0.0 =22
Mazacaninn Stetate 540 0.5
N ‘ - —— [0123] Procedure:
Tont 1750 1000

[OU8] Procedure:

[OHY]  (a) Sustained release layer #1: Mix the psevdoephe-
drine HCL ehlempheinramioe maleite, Metboeel@K4M and
silicificd mictecrysialline cellulose in o bigh shuear mixer/
granulator {or 10 minutes. Granulate the above blend using
o Hedragn® NUEG0%). iy the gronulation unuil the LOD
is lezs thap 2.0%. Screen granules through a USY sieve size
# 14 Add the granules and the presccencd magnesium
stearate I a V shaped blender and mix for 3 minutes.

{01207 {b) Sustained release Javer £2: Screen all ingredi-
ents throuph o USP sicve size # 301 Mix the codeine
phiosphiate, mictocrystalline celivlose PH 102, a2nd sicaric
acid i a high shear mixer/araoitaton for 10 minutes. Graou-
fuic the ahove hlepd using o Cudragit® NE (30%). Add the
MethueeBKAM 10 the gravulwor and post mix for 5 min-
uies. Dry the granutation sniil the LOD s less than 2.0%.
Surcen graaules through a USP sieve siwe # 14, Add 1he
granules and (he prescreencd magnusium Sicarate in a V
shiped blender and mix Tor 3 minuies.

(01211 Manufactwre bi-lavered tablets usipg o rotary bi-
laver tablet press where in each tablet liyer £1 is 260 mgs
anich Fayer #2is 205 mgs. Capsules may be manulactored by
{ilfing the same proportions inte capsules.

EXAMPLE 10

Bi-Layored Tablet (Wel Grarulation)

fN22] A bi-lavered tablet in accordance with the prosent
invention which comprises carbiooxanine maeate in a firsi
sustuined release laver and codeine phosphate in a second
sustained relense laver s dlustrated as fotlows:

Weighttantel ’
togredients (mgs)

Weighy') ko

batch [gms)

Laver | (Sustdied refessy

Carizitaxnmne Maleals g0 19.3

Lactore Mooohydinte o010 1470

0.0 t6a.7

J Mizrocrvstalliae Cellulose M0 Gl

Eudragls NF 00 482
AMaasicaitim Sicarale 24 4AR2

larver 2 (Sustained relesse)
Crdeine Passphale RIERY n3
Microcrystaltine Celluiese (PH W7) 234 148
Bandragis NI EAR R

10124]  (a) Sustained release layer #1: Mix the carbinox-

amine maleate, M:thocel®K4M, lactose monohydrale amd
silicified microcrysialline cellulose in a high shear mixer/
wranulator for 10 minutes. Granulate the above blend using
a Eudragit® NE (30%). Dry the granulation uatii the 1.OD
ix less than 2.0%. Screen granules through o USP sicve size
# 14. Add the granules and the presereencd magacsiem
stearate in a v shaped blender and mex for 3 minutes.

[0125] (b) Sustained release layer #2: Screen all ingredi-
cnts through a USP siove sive # 30. Mix the codeine
fshosphate, microcrystalline cellulose PH 102, and stearic
#cid in a high shear mixer/granulator for 10 minuies. Granu-
late the above blend using a Ludraghi® NE (309%). Add the
Methocel®K4M 1o the granulator and post mix for 5 min-
utes. Dry the granulation until the 1.0D is less than 2.0%,
Screen granules through a USP sieve size # 14, Add the
vranyles and the prescreencd magnesium stearate in a V
shaped biender and mix for 3 minules.

[0126] Manufacture bi-layercd rableis using a rolary bi-
laver tablet press where in cach tablet fayer #1 is 200 mgs
and layer #2 is 215 mgs. Capsules may be manufactured by
filling the same proportions inlv capsules.

EXAMPLE 11

Bi-Layered Tablet (Direet Compression)

[#127] A bi-tayered lablel in accordance with the present
invention which comprises promethazine hydrochloride
(longer half-lifc drug) in an immuodiate release layer and
codeine phosphate (shorter hall-life drug) in a sustained
release layer is illustrated as follows:

Weightitablet
Iyredients (mgi

Weightt ke batch
(in prums)

Layer ) (Immediale selease)

Promethazine HC] 35 as.§
4ilicified Microerystalline 1id8) )78
Cellulose

Sodium Siarch Glycolate 10,0 182
Magnesium Stearale in i8

Layer 2 {Suslained telease)

(‘odeine Phosphate 60.0) ne.2
Lactose Monohydrate 00 91.0
Dicaleium Phosphate 50.0 vin
Hollidon SR 2201 i
stearic acid 150 3
tlagnesium Stearaic 30 0.1
Total $50.0 1008 .0
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[0125]

[0129] (@) Fmmediale release laver #1: Screen al) ingredi-
eats through a USP sieve sive # 30, Blend the promerhazine
Wiydrochloride, microciystalling cellulose and sodivm starch
glycolate for 20 minutes. Add magnesium stearate 1o (e
above blead snd mix for an additionad time of three minutes.

Procedure:

[0120] (k) Sustained release layer #2: Bend the codeine
phosphate, tactose monohydrite, dicaicium phosphate and
Kollidon® 3R for 20 minuwes. Add stearic acid and mag-
nesium stearate (w the above bicad and mix for an additional
time of three minutes.

[6131] Manuiaciure bi-lavered tablets using a rotary bi-
kvar 1ablet press where in cach tablit the immediate release
Tayer #1 iz 130 mys and the sustained retease layer £2 15 400
mgs. Capsules may he manufactured by filing the same
proportions into capsules,

EXAMPLE 12

Bi-Layered Tahlet (Wet Cranuiation)

[0132] Ahilavered tablet in accordance with the present
invention which comprises pseucloephedrine tannate and
chlorphieniramine tannate in an immediate release layer and
codeine phosphate in o sustained release laver is illustraied
as {ollows:

Weight/zublel

Tngretients (nigs?

Weight/] k2
bawch {gms)

Layer 1 (lmmediste neleise)

Psevdeephedrine Lannale ong 837
Chlerpheniramine Puomade Ry 1.4
Silicifed Mizrocrysiilline Celulese 188 1543
Povidon: an 4.3
Croscarmzliose Sedium 100 14.3
Magnesfam Steanle 16 L3

Layer 2 (Sustained release)

Codeine Phosphie R 429
Mivreersatline Celtulese (P11 L) 30 229
Lavlese Morohydrle Ll 1420
Dizaleiem Phosphale 100.0 . 1224
Povidone 150 214
Methace! K4M Pronsum g 30040
Stearie Acid 200 KA
Maznesium Stenrate 4 7.1
Totad HLKH R
[0133] Procedure:

[0133] (&) Immediate release Jayer #10 Mix the pseu-
docpbiedeine tannate, chlorpheniramine tammte, silicified
micioerysiatline ecllulose and croscarmeliose sudium, in a
high shear miixer/granvlator for 10 minutes. Granulate the
above blend using a 30% povidone solition (3.0 gms
povidone in i0.0 gms purificd water). Dry the granulation
until the 1O is less than 2.0%. Sc.een gramiles through a
Y sieve size 4 14 Add the granules and the prescreencd
Magisium stearate in a Voshaped blender and mix for 3
mineics.

{0133] (b) Sustaloed release tayer #2: Mix the codeine
phosphate. microerystalline cellelose PH HO2, lactose mono-
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hydrate, dicalcium phosphate, Methocel K4M Premium and
stearic avid in a high shear mixer/granulator for 10 minutes.
Giranulate the above blend using a 30% povidone solution
(15.0 gms povidone in 50.0 gms purificd water). Dry the
eranulation until the LOD is less than 2.0%. Screen granules
through a USP sieve size # 4. Add the granules and the
prescrecned magnesium stearate in a V shaped blender and
mix for 3 minutes.

[0136] Manufacture bi-layered tablets vsing a rolary bi-
layer tablet press where tn each tablet layer #1 is 190 mgs
and layer #2 is 510 mgs. Capsules may be manufactured by
lilling the same proportions inlo capsules,

EXAMPLLE 13

Bi-Layered Tablet (Wet Granulation)

[0137] A bi-layered tablet in accordance with the present
invention which comprises promethazine hydrochloride in
an immediate release layer and codeine phosphaie and
pheaylephrine hydrochloride in a sustained release laver is
illustrated as follows:

Weight/tablet
Ingredients (mgs)

Weight/] kg
batch (gms)

Layer | (Immcediate refcasc)

Promethazine HCI 25 588
sitfeified Microcrystalline Cellalose 864 100.0
Povidone R 07
C'roscarmellose Sodium 5] i)
hlagnesium Slearate 1.0 22
Layer 2 {Sustaincd releasc)
Codeine Phosphate 00 66,6
I'henylepherige HO (RN 160.5
Microcrystalline Cellulose (PH 102) anan 6.0
Incaleiury Phosphate 300 66,6
I'ovidone 15.0 333
Mcthocel K4M Premium 1200 206.4
stearte Acid 20.0 144
hlagnesium Stearate 5.0 111
Total 45003 HX.0

[0138] Procedur:

[(0139] (a) Immediate release layer #1: Mix the promict-
hazine hydrochloride, silicified microerysialline cethtfose
and croscarmellose sodium, in a high shear mixer/granulator
for 10 minutes. Granulate the above blend using a 30%
povidone solution (3.0 gms povidone i 10.0 gms purified
vater). Dry the granutation until the LOD s fess than 2.0¢%.
Sereen granules through a USE sicve size # 14, Add the
granules and the prescreencd magnesium stearate in a V
shaped blender and mix for 3 minutes.

[0140] (b) Sustained release layer #2: Mix the codeine
phosphate, phenylephrine HClL, microcrystaltine cellulose
PH 102, dicalcium phosphate, Methoce! K4M Premium and
slearic acid in a high shear mixer/granulator for 10 minutes.
Ciranulate the above blend using a 30% povidone solution
{15.0 gms povidone in 50.0 gms purified water). Dry the
granulation vntil the LOD is less than 2.00% Screen granules
through & USP sieve size # t4. Add the granules and the
prescreened magnesium stearate in a 'V shaped blender and
mix for 3 minules,
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[01411 Manulacture bi-dayered tableis using a rotary bi-
layer tablet press where in each tabiet layer #1 45 125 mgs
and laver #2 is 325 mgs. Capsules may be mznufactured by
filling the same proportions into capsules.

EXAMPLIE 14
Bi-Fayered Tablet (Dreot Compression)
(O142] A hisiavered tablet in accordancy with the present
inveilics: which comprises guaifenesin [o a4 fist sustained

release layer and endeine phosphate in i sceoad sustained
release layver s tilusirated as fHows:

\Weighttablet Weight/1 kg batch
Ing-edianls {ng) (in prams)

Laver 1 (Sustained releasc)

Guailaesin h.0 9.8
Methaovel HI13M w00 1668
Silivified Micrornystaline i .0
Cellubos

Magpesitm Steagate &0 0.7

0.0
350
A0
Kutliden 3R 150.0
Sihie wed 150
Masresiuny Sleaziate n 4.2
Toal M0 .0

[O143] Procedure:

[01431  (a) Sestained relcase laver 41 Screen all ingredi-
cris through o USY sieve sive # 30. Blendt the guaifenesin,
Methoeol® K15M and silicified microcrvstalline cellulose
for 25 runutes. Add magnesium siearate 1o the above blend
andt mix Lor an additional time of three minutes,

[Bi43] (b)) Sustained release taver 82; Blemd the cadeine
phosphaic, lactos: monohydrate, dicaletum phosphate and
Kallidlon@® SR for 20 minues. Add stearic acid and mag-
nesium stearate to the above blend and mix bor an additional
e of three minwes.

[0146]  Manufactire Di-layered ablets vsing a rolary bi-
Laver tabiol press where in cach tablet fayer #1 15 880 mogs
and laver #2 is 320 mgs. Capsules may be manufaciured by
tilling the sune praportions into capsules.

LXAMPLL S

Bi-Layerad Tablet {Wer Grapulation)

(0147] A bi-layered tabicl in acenrdance with the present
inventinn which comprises guaifenesio in o fist sustained
release Liyer and codeine phogphate and phenviephrine
hydrachioride in 2 second sustained release liver is itlus-

trated as fuliows;
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Weightitablet Weigh/1 kg
lagredients (mgs) baich (gms)

Layer 1 {Sustained release)

Guaifenesin 600.0 540
idethocel K15M o 930
Silicified Microcrystall‘ne Cellulose 50 40,3
Fudragit NE a2 9.1
Magnesium Slearate 0 74
Layer 2 {Suslained release)
Codeine Phosphate 0.0 274
Phenylepherine HCI ol0 ARX
“icrocrysialiine Cellutose (PH 102) 45.0 119
Vudragit NE 150y 140
Methocel K4M Premium LY 3.0
Stearic Acid 20.0 1.6
Magaesium Stearale 5.0 4.7
‘Total 1075.0 10000

[0148] Procedure:

[0149] (a) Sustained release layer #1: Mix the guaifenesin,
Methoce!l®K15M and silicificd microcrystalline cellulose in
# high shear mixer/granulator for 10 minutes. Granulate the
above blend using 2 Eudragit® NE (30%). Dry the granu-
Lition until the LOD is less than 2.0%. Screen granules
(hrough a USP sieve size # 14. Add the granules and the
prescreened magnesium stearate in a Vo shaped blender and
mix for 3 minute:

[0150] (b) Sustained release layer #2: Screen all inpredi-
unts through & USP sicve size # 30. Mix the codeine
phosphate, phenylephrine HCL, microcrysialline cellulose
P11 102, dicalcium phosphate and stearic acid in a high shear
mixer/granulator for 10 minutes. Granulate the above blend
using a Eudragit® NE (30%). Add the Methocel®K4M 1o
the granulator and post mix for 5 minutes. Dry the granu-
lition until the COD is less than 2.0%. Screen granules
through a USP sieve size # 14, Add the granules and the
prescreened magnesium stearate in a V shaped blender and
mix for 3 minutes.

{0151] Manufacture bi-layered tablets using a rotary bi-
Liver tablel press where in cach tablet layer #1 is 800 mgs
and layer #2 is 275 mys. Capsules may be manutactured by
(illing the same praportions into capsitles.
EXAMPLE 16
Bi-Layered Tablet (Wet Granulation)

"0152] A bi-layered tablet in accordance with the present
invention which comprises guaifenesin in a first sustained
islease faver and codeine phosphate and phenylephrine
hydrochloride in a second sustained release layer is illus-
iraled as follows:

Weight/tablet Weight/1 kg
lagredieats (ngs! bateh (gms)

Layer 1 {Sustained iclease)

Lwaifenesin 160 [ARK)]
Mcthoce! K15M 200.0 1270

27
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-continued -continued
Weinht uh Weizhyl ke Weighttablet Weight/1 kg batch

Fogredicnts (migst batch (gms) Ingredients (mg} (in grams)
Silivificd Mivrovry=iailing Celivlese 40.0 54 vilicified Microcrystalline 100.0 IR
Fudragit NE K] 38 Cellulose
Magnesiam Sicamle Y] 6.4 sodium Starch Glycolale 10.0 18.2

Taver 2 (Sustained release) hMagnesium Stearale 1.4 1.8

T Laver 2 (Sustained releasc)
Crudeiae Phosphate il 19.1
Phenyiephering HC R Phenylepherine EICI 60 10
Mic i Cellulose (PH HIZY W Chlomphenimamine Maleate 0 125
& : 9.5 i actose Monohydrate 0.0 JLIRY
Merhoee! Kbt Premium 635 Dicaleium Phosphate 0.0 a0
Stearic Avid 12.7 Methocel KeM 181.0 3
Mamesium Mearale 3.2 Stearic acid 150 273
Magnesium Stearaic 50 @]

Tt 12780 10000 Total 5500 1000113
[6123] Procedure: [0158] Procedure:

[0154] (2 Sosmained release Jayer #1: Mix the guaitenesia,
Methoec @K 3M and siticiticd microervstalling cellulose in
a high sheor mixergranulator for 100 minutes. Gravubate the
above blend using o Budragit® NE (309). Dry the granu-
lation until the LOTY is less than 2.06. Screen granules
through a USSP sieve size # 14, Add thie granules anr the
prescreencd magnesivm stearate ina 'V shaped blender and
mix for 3 minuies.

[0135)  (b) Sustsined nelease laver #2: Screen all ingredi-
ents through & USP sicve size # 30, Mix the codeine
phosphate. phenylephrine HCHL misroerystadline ceflulose
PH €02, dicaleium phosphate dnd stearic acid in i high shear
miiaerfgranuiator for 10 minwies, Graoulate the above blend
using @ Eudeagit®0 NLE (3049%). Add the Methocel®K4M to
the grannlator and post mix for 5 minuies, Dry the granu-
laticr until the LOD 38 less thun 2.0%. Screen granules
through a USP sieve size # 14, Add the granuies and the
prescreencid mapnesivm stearate it a Voshaped biender and
mix for 3 minules,

[0186]  Manufucture bi-layered ableis wsing a rotary bi-
layer tablet press where in cach tablet layer #1138 1300 mos
and faver #2 15 275 mgs. Capsules may be manufactured by
filling the same proportions into capsules.

EXAMPLE 17

Bi-Layered Tablet (Direct Corapression)

[MS87] A hi-luyered lablet in accordance with the present
invention which comprises codeine phosphate in o {irst
sustained refease laver and phenvlephrine bydrochloride and
chlorphenivunine maleate in a sceomd sustained release
layer is #lusirated as follows:

Weighttablet Weight/1 kg balch

Ingredicnis () (i yrams)
Taver 1 (Sustnined refense}

Cudeing Phospli e R 544

Methowe” KA 50 R

[0159] (a) Sustained release Layer #1: Screen all ingredi-
unts through a USP sieve size # 30. Peeblend a portion of the
Follidon SR {145 pms) andl all the codeine phosphate (or 15
minutes. Add lactose monohydrate (90.9 gms) and dicalcium
phosphate (90.9 gms) to the above preblend and mix [or an
additional 20 minuies. Add stearic acid (27.3 gms) and
magnesium stearate (9.1 gms) to the above blend and mix
for three minutes.

10160] (b) Sustained release layer #2: Screen all ingredi-
vnts through 4 USP sieve size # 30, Preblend a portion of the
Kollidon SR (145 gms) and all the chlorpheniramine male-
ate (14.5 gms) for 15 minutes. Add the remaining Kollidon
SR (313.2 gms), phenylephrine hydrochioride (36.4 gms),
lactose monohydrate (90.9 gms) and dicalcium phosphate
(90.9 gms) to the above preblend and mix for an additional
20 mirutes. Add stearic acid (27.3 gms) and magpesium
stearate (9.1 gms) to the above blend and mix for three
ninutes.

[0161] Manufaciure hi-layered tablels using a rotary bi-
layer tablel press where in cach tablet the immediate release
layer is 150 mgs and the sustained release layer is 400 mgs.

EXAMPLE 18

Bi-Lavered Tablet (Direct Compression)

[D162] By using the process described m Example 17, a
hi-layered tablet which contains codeine phosphate o an
immediate release laver and codeine phosphate, pheayleph-
rine hvdrochloride and chlorpheniramine malcate in a sus-
fained release layer may be manufactured by using dircet
compression:

Weightatablet
Ingredients {mgs)
Layer | {Immediate Releasc)
Codeine Phosphat.. 11
Silicified Micracrrstalline Cellulose 1335
Sodium Starch Giyrolate 15

Maguesivm Stearate 1.5
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-continuedd
Weighttablet
tngredicats {max)
Layer 2 (Sustained Releast)
Codeine Fhusphalz 40
Phenviephering HEL 7 31
TChisrphepiramine Maleate 2

Lacicse Monnhvdmte
Dietleiun Vhasphate
Kellidon SR
Stearfe At

Magieaiwm Steamte N
Totad 420

LXAMPLL 10

Bi-Layered Tablet {Wet Granulation)

[0163] A bi-luvered tablet in sceordance with the present
invention which comprises codeine phosphate in au imme-
diate release Tayer and codeine phosphale, psewdoephedrine
hydrochlond: and chiorpheniramine maleats in a sustained
release fayer s iHlustrated as follows:

Weightitablet Weight/] kg
Ingredients {mas) hatch (gms)

Laver 1 (mmediate wizase)

Codeire Phosprade 1.0 119
Silivilesd Micaucrysalline Cellulese R 1355
Povidane A 4.3
Croseaimellose Sodium NI 14.3
Magnesinny Si¢itale L0 1.4

Layer 2 (Sustained telease)

Codeine Phosphue 30 137
Pseuduephediing S000 ¥8.7
Chiomheninmine Maleate 35 1.4
Micracivatatizae Callulese (PET 102) g 220
Lactese Monohydraie MR 122.9
Dicalciun Phospiate HETRY 142.9
Povidom: 150 214
Methovel K4 Premiam MM 029
Steatic Acid 20.0 28

Wi Stearale 30 2.1

Magne

Totut FS AL HOER]

[0164]  Procedure:

[0165] (a) Inunediate release layer #1: Sereen all ingredi-
ents through a USP sieve size # 300 Blend the codeine
phosphute {119 prams). silicified mictoerysialiine cellulose
(158.0 grams), and croscarmeilose sodhum in o high shear
mixerfgranuluior for 10 minuies. Granulale the ghove blend
using a 30% povidone soluiion (4.3 gms povidone in 143
ems purilicd waizr). Dry the granulation woul the 1.OD is
less than 2,049, Sciven granules through a USP sieve sive #
14, Add granules and the presercened magnesium stearate
(1.4 grs) to the above blend and ix {or 3 minates.

[0166] (1) Sustained release Taver #3: Sereen alf ingredi-
ents through a USP sieve size # 30, Blesd the pseudoephe-
drine hydrochlonide (87.5 gms), chlorphenirunine maleate
(110 ams), codeine phosphate (37.5 gras), microcryslalling
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cellulose PH 102 (42.9 gms), lactose monohydrate (142.9
ems), dicaleium phosphate (142.9 gms), Mcthocel K4M
Premium (302.9 gms) and stearic acid (28.6 gms) in a high
shear mixer/granulator for 10 minutes. Granulate the above
blend using a 30% povidone solution (21.4 gms povidone in
71.3 gms purified walter). Dry the granulation until the 1.OD
15 less than 2.0%. Screen granules through a USP sicve size
# 14. Add granules and the prescreened magnesium sicarale
{7.1 gms) to the above blend and mix for 3 minutes.

[6167] Manufacture bi-layered tablets using a rolary bi-
fayer tablet press where in each tablet the immediate release
tayer is 150 mgs and the sustained release layer is 550 mgs.

EXAMPLE 20
Bi-Layered Tahlet (Wet Granulation)

(0168] By using the process described in Example 19, a
hi-layered tablet containing codeine phosphate in an imme-
diate release layer and pscudoephedrine hydrochloride and
chiorpheniramine maleale in a sustained release layer may
e manufactured by using wet granulation:

Weight/lablel

[ngredients . (mgs)

1ayer 1 {Immediate Release)
Cedeine Phosphate 20
Silicificd Microcrystalline cellulose 1295
Povidone 4
Croscarmellose sodium 15
Magnesium Slearale 1.5

Laver 2 (Sustained Released
Pseudoephedrine HCi o0
Chlorpheniramine Malcate ]
Microcrysiailine Cellulose 102 20
Lactese Monohydrate 1040
Dicalcium Phosphate 1n
Povidone 15
Hydroxypropylmethylcellulose n
Stearic Acid 20
Magnesium Stearate S
Total 750

[0169] The above cxamples 6-20 illustrate how 10 manu-
lacture a bi-layered tablel containing an antiwssive, ic.,
vodeine phosphate in (at least) a first layer and an antibis-
taumine aed/or a2 ¢2eongestant andsor an expectorant in (at
least) a second layer. Non-limiting examples of possible
active ingredients (in addition to the antitussive morghine
derivative) in an excmplary range as described in the above
Table 1 can be emploved depending on the specilic thera-
jpeutic effect desired.

EXAMPLE 2]

Extended Release Suspension (Gel)

[8170] An extended release suspension {in the lorm of a
ael) in accordance with the present invention which contains
a codeine phosphate ion-exchange complex and promethaz-
inc hydrochloride is illustrated as follows (note that the
codetne phosphale is used in a controlled release form sinee
1t has a shorter half-life than the promethazine bydrochlo-
ride):

29
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-continued
Ingre:dicnis Amaunz’S ool Ingredienis Amount/S ml
Codeine Phoapkate Joa-Exchange Eguivaldni e 30 mgs of Codeine Crlycerin 740 mgs
Campley Phosphate Xylitol, NF 300 mgs
Prometiacine 25 s sodivm Citrate, USP 100 mps
Fudragit 6 1, 103 0.7 12 2.8 grms saccharin Sodiur eryst., USP, 1 mg
Glyceria My Siodivm Benzeale 1.5 mygs
Pelysobaic 20 1.5 ngs Citric Acid Monohydrate, USP 8.0 mys
Curbomer (e, Carbopul ® 974 35 g Arlificial Grape Flavor 5 mys
Melhyt Paralen 9 s FD&C Red # 40 Dyc 0.5 mgs
Propy! Paabin i g “ater y.s
Succhasia Sodium eryst,, UsP 0.1 wg
Artificil Grape Flavor 3 orags

PN Foad # 4 e
Sodium Hydroxide
Water

S mgs

[0170)  Provedur:

[0172] (1) Add the approprizie amount of sudivm poly-
styrene sulphonate USP (cg. Amberlile® IRP 69) 10 4
codeine phosphate solution.

[0173) (2) Stir the mix for 12 hrs to allow complete
dreg/resio complex formation.

[0174] (3 Scpasate and dry the insoluble drugiresin com-
plex.

[0175] (4} CGranuiae he drugiesin complex with a
delayed release/enteric polymer (eg. Eudragit® 1. 100,
Kollidon® MAL, Aguacoat® cPD) and dry the granules.
[0176] (33 Mill the granules, if neediud.

[0177] (fy 1o an appropriate amount of water add the
following Ingredients and dissolve: promethazine hydro-
chloride, Carbomer (eg.. Carbopol®  674), glycerin,
polysorbate 80, methyl parshben, propyl paraben, artilicial
grape fivor, FIRC red # M dye.

[OL78] (7) Add milled grapules.

[017T9]  (8) Add waler 1 Y3% of fira) volume.

[0180] (9 Agitare ai svitable rate to avoid settling of the
suspeasion and maintan 4 homogencous produrt mixiure.
[O181]  (i0)y Newtralize the sohution 10 forms o gelusing a IN
sodivm bydroxide sontion. Add waler (o make final volume.
[O182] (1) Fill in suitable comainers cosuring that the
product is homogencous throughow the filing operation.

EXAMPEE 22
Extended Releass Suspension (Liquid)
[0183]  An extended release suspensicn (in the form of a
liguid) in accordance wah the present invention which

contatus o codeine phosphate jor-exchange complex and
promethazine iydrochloride 15 Hosirated as follows:

Ingredicnis Amount/s it
Cadeine Phespiae loa-Exchange Comples Baarvalent 1o 48 mge ol
Cedeine Phasphate
Prameidinzine 31073 38 mge
Endragii @ 1, pog 020 grams

Siien, cellaidat andiydrous, NF W0

[0184]) Manufacturing Process for 1000 1. Batch:

[0185] Add the appropriate amount of sodium polystyrene
wulphonate USP (e.g. Amberlite® IRP 09) 10 a codeine
phosphate solution, Stir the mix for 12 hrs to allow complete
drug/resin  complex formation. Scparale and dry the
insoluble drug/resin complex. Granulate the drug/resin com-
plex with a delayed release/enteric polymer (c.g. Ludragin®
1. 100, Kollidon® MAL, Aquacoal® CPD} and dry the
uranules. Mill the granules, il nceded.

[0186} In a suitably sized slainless steel vessel, dissolve
wacchann sodium, sodium benzeale, citric acid, and sodium
citrate in approximately 50 L. of wann (about 45° C.),
vurified water. In another large stainless steel drum mix the
»ilica, codeine phosphale ion-exchange complex, and
promethazine hydrochloride until a uniform and consistent
mixture is obtamed. In a scparate 1000 1. stainless steel tank
vquipped with a suitably sized homogenizer/disperser add
about 100 L of purified water. With the homogenizer on, add
ite silica mixture containing codeine phosphate wn-ex-
change complex, ..nd promethazime hydrochloride. Add the
previously prepared solution of saccharin sodium, sodium
Lienzoate, citric acid, and sodium citrate to the 1000 L tank.
Luinse the first vessel with about 2 [_of waler and transler the
rinsate to the 1000 L tank. Add the remaining ingredicnts
and homogenize for 15 minutes.

EXAMPLE 23
Extended Release Suspension (Liquid)
[0187] An extended release suspension (in the form of a
Lyuid) i accordance with the present invention which
contains a codewme phosphate 1on-exchange complex. pscu-

doephedrine tannate and chlorpheniramine tannate is illus-
trated as follows:

Ligredients Amount/S ml
Codeine Phosphate Ton-Exchange Complex Equivalenl lo 45 mgs of
Codeine Phospthate
'sendoephedrine Tannate 750
Chlompheniramine Tanrale 4.3
tudragit ® 1. 190 0.210 2.8 grams
ailiea, colloidal gnhydrous, NF 108 nigs
Gilycetin 740 mgs
Kylitel, NF 800 mps
sodium Citrate, USE W mgs
snecharin Sodium crvst,, USP, 0.1 mg
sindium Benzoaie 7.5 mgs
Citrie Acid Menohydrate, USP H0 mps

Arlificial Grape Flavor S mgs

50
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-continued
Ingredients Amount!s mi
FDSC Red #40 Dye L e
Water 4.5

(01887 Manuliciuring Process {ur 1000 kg Bateh:

[OIBY]  Addihe appropriate amount ol sodium polystyrene
sulphouate USP {e.g. Amberlite® IRY 69) 0 a codeine
phosphaie selution, Stir the mix for 12 hes 1o allow complete
drugfresin . complex  formation.  Separate and  dry  the
insoluble drug/resin comples. Granulate the drug/resia com-
plex with a delaved releasefenteric polymer (e.g. Eudragit®
L 100, Kollidon® MALE, Aguacost® ©OPD) and dry the
pranules. Mill the granules, i needed.

[01%0] 10 a suitably sized stainless steel vessel, dissolve
saccharin sodim, sodium bepzoule, one acid, and sodium
eilrale in approximately 50 L of warm (about 45° C.),
purificd water, Ta anolher large slainfess steel drum mix the
sthica, . codeine phesphaty lon-exchange conples, pscu-
donpliedrine wannate, and the chlorpheniramine tannaie until
a unifoan and consistent mixture is obtained. In @ separate
1000 L stiinluss steel tank cquipped wih a suitably sized
homoguoizer/dsperser add about 1060 L of purified water,
With the homogenizer o, add ihe silica mixture containing
cadcing phosphate ion-eschange complex, pscudoephedrine
tannate, and the chlorpheniiamine lannate, Add the previ-
ously prepared solution of saccharin soditim, sodium ben-
zoate, citric acid, and sodium cilrate © the 1000 L tank.
Rinse the firsi vessel with about 2 1, of water and ransier the
rinsale fo the H000 1 tank. Add the remaining ingredients
and homogenize for 15 minules.

EXAMPLE 24
Lstended Releas: Suspension
[O1917  An extended release suspension which contains a
hydrocadone bitactrale ion-exchange complex, a dexchior-
phzotramine maleate ion-exchange complex and a phenyle-
phrine hydrochluride ion-exchange complex is illustrated as
folluws:

Iagredicnts AmauntfZ ml

Hydrovodons Bhaitate on Frclhonpe Complex  guivalent 10 ¥ mgs of

liydiocodoree bitartarate
Doxchlesgshcniramine Maicate ton-iixehange Bt tio 4 mgs ot
Compiea

Phenviepizrire 10T fan-Ixchange Compley Bquivident o 10 mgs of

Phenglepierine 3C]
T2 LA mann

Somgs

3 omus

1'(.!];'5(».'1::;' e
Cthomer e, Carbopol @ 974) !
Metkat Parben O omgs

Propyl Pahen i omgs
artificial Grape Flavor 3 omgs
FD&C Red # 20 Dve 0.5 mgs
Wader I8

[0192] 'The fonnela described above gerves a5 a non-
limiiing example. Any active drig which i in the form of a
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salt, such as codeine, or dihvdrocodeine, or hydrocadone
van be incorporated as an jon-exchange resin complex.

(0193] Procedure:

(0194} (1} Add the appropriate amount of sodium poly-
styrene sulphonate USP (¢.g. Amborlite® IRI* 69) 10 a
codeine phosphate, dexchlorpheniramine maleale and phe-
uylephrine HCl solution.

{0195]) (2) Str the mix for 12 hrs to allow complete
drug/resin complex formation.

[0196] (3) Separate and dry the insoluble drug/resin com-
plex.

[0197] (4} Granulate the drugfresin complex with a
delayed release/fenteric polvmer (c.g. Eugragit® 1. 100,
Ioltidon® MAE, Aquacoa®! ¢PDY and dry the granules.

[0198] (5) Mill the granules, if nceded.

[0199] (6) To an appropriale amounl of water add the
following ingredients and dissolve: Carbomer (e.g., Car-
hopol® 974), glycerin, polysorbate 80, methyl paraben,
propyl paraben, artificial grape Havor, FD&C red 4 40 dye.
[6200] (7y Add milled granules.

(9201] (8) Add water to make up to a final volume,

[8202] (9) Agitate at suitable rate to avold seltling of the
suspension and maintain a hbomogeneous product mixture.

[#203] (10) Fill in suitable containers ensuring that the
rroduct is homogeneous throughout the filling operalion.

EXAMPLE 25

Suspension Formula

[#204] A suspension formula which comprises codeine
rhosphate and phenylephrine tannate is illustrated as fol-
lws:

gl ml.=  kg'batch =

lagredients 120 g 000 kg
(‘odeine Phosphate 0.500 4.107
I"henylephrine Tannate .40 4.067

sikica, colloidal anhydreus, NF
[tydroxyethylcellulose, N¥¥

tiorhitol Solution 70% (non-crystallizing),
“F

Celyeerol 122,917
Mylitol, NF 133533
odium Citrate, USP 16.667
saccharin Sodium cryst, USP, g BRINK
sodium Benzcate, NF 1S 1150
{itiic Acid Monohydrate, USP SA T 1,333
-drawberry Flavor LIS 1.25)
hanana Flavor .18 125
unified Water 49 55 412817
“Tots] Amount 130.000 g 1002000 ky

{0205] Manufacturing Process for 1000 kg Batch:

[0206] In a suitably sized stainless steel vessel, dissolve
~accharin sodium, sodium benzoate, citric acid, and sodium
citrate in approximately 50 L of warm (abuut 45° ).
purified water. In «nother large stainless steel drum mix the
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silies, codeine phosphate, and micronized phenvlephrine
fannate urtil 2 uniform and consistent mixture is oblaiued. In
a scparaie JOM) 1L stinluss sicel tack cquipped with a
suitably sized homogenizer/disperser add about 100 1. of
purificd water. With the homogenizer on, add the silica
mixture containing phenvlephrine tannate and codeine phos-
phate. Add the previously prepared solution of saccharin
sodium, sodium benzeate, vitric acid, and sodium citrate (o
the 1000 Liank. Rinse the fist vessel with about 2 1, of water
and transfer the rnsate (o the 1000 L tank. Add the remain-
ing ingredicnts and homogenize for tyminutes. Filter prod-
uet through @ HEmiceon fiter and Bl o appropriately sized
containurs,

[0207]  To muke products with other agenis such as anti-
histamines, decongestants, or expeclorails, one of more
combimations of cuach of the ingredienis in a rangé as
deserihed i Table | below can be made depending on the
speciile therapeatic effect desired.

EXAMPLE 26
Liquid Formula
02087 A liquid dosage form which cemprises codeine
q i I

phosphate and phenylephrine hvdrochioride is illustrated as
folows:

Ingredicnts Per & mlL Par 425 1

Codeine Plesplute UsP 2 omg 2,550 kg
Phenylepherine Hydiechlaride HsP a3 g 850 kg

Medhyl Parabe:n LSE ALY (1763 kg
Propy! Pumben USP LY g .08 ky
Propy,ene {veol BEP 289 mg 3010 kg
Sacchiain Sauliuar 'SP RIS ] (3.270 kg
Chiric Acid S5 mg 0425 kg
Strawherr I my 0,83 kg
Bananu W0 my 1850 kg
Sebsitol Solution 70 USP IS5 mg 2731 kg
Purified Water, as required (0 g.s. o S0omb 425 1.

[0209)  Manulaciuring Process for 425 L Bateh Size:

(62101 Yu a suitabiy sized stainless steel veasel, dissolve
inethvi paraben and propyl paraben in approximately S0 Lof
warm (sheut 45° ), purified water. Add about halt of the
propylene giyeol and mix for about 1 hr 1o a separate 1000
L stainless steel tank cquipped with a suitably sized agitator,
add about 301 of purificd water. With the agitator on, add
phenylephrine bydrochiorids, codeins phosphate, saccharin
sacdinm and ciirie acid and dissolve. Add the previously
prepared pataben/propylene glycol solion o the 1000 1
wnk. Rinse the first vesse] with about 2 L of water and
transter the rinsate 1o the 1000 Lank, Add the remininirg
propylene glvect Lo a sujiably sized stainless stecl vessel and
dissolve the strawherry and banana flavors, Transfer tis o
the JOOO T rank. Rinse the container with 2 I of purified
waier and trangter to the TOU0 Loank, With the aghatoer on,
add the sathitol solutien 70% 1o the HAO0 1. tank. 1o a
sutlabby sized staimbess steel vessel, dissolve the codeine
phosphate in about 5 L. of purificd water and transter to the
1000 1 tank. Rinse the container with abow: 2 [oof purificd
water and teansfer o the 1000 Ttank. Stop the sgitaier and
Tet the solution stand for 15 minwes. Q8 to 425 L with

19
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purified water. Filter product through a 1 microe filter and
il in appropriately sized containgrs.

[0211] To make products with other antibistamines,
decongestants, or cxpectoranls, one or more combinalions of
cach of (he ingredients in a range as described in Table |
above can be made depending on the specific therapeutic
clfect desired.

EXAMPLLE 27

Bi-layered Tablet (Wet Granulation)

[0212] A bi-layered tablel in accordance with the present
inveation which comprises guaifenesin in a first sustained
izlease layer and carbetapentane citrate and pscudocphe-
drine hvdrochloride in a second sustained release layer is
illustrated as tollows:

Weight/tablet
fagredients ’ (mgs}

Weight/1 kg
batch (gnisy

Layer 1 {Sustained release)

CGingifenesin 600.0 5106
Methocel KiSM 100.0 851
silivified Microerystaliine Cellulose 50 424
“udragit NE 42 a7
Magnesium Stearate 8.0 6.5

Layer 2 {Susiained release)

Carbetapentane Ullrate a0 R
I'seudoephedrine HCI 120.0 n2.1
Microciystalline Cellufose (PH 102) 450 R4
l-udragit NE 15.0 128
hivthoce] KM Preminm 140.0 . 1149.1
stearic Acid 20.0 17.0
iJagnesium Stearate S0 1.3
‘I'ofal - 1175.0 HIO0.0

{0213] Procedure:

[0214] () Sustained relcase layer #1: Mix the guaifenesin,
iethocel®K I5M and silicified microcrystalling cellolose in
u high shear mixer/granulator for 10 minuies. Granalate the
above blend using the Eudragit® NE (309%), Dry the granu-
lation until the LOD (weight loss on drying) is less than
2.0%. Screen granules through a USP sicve size # 14, Add
the granules and the prescreencd magnesium stearate ina V
thaped blender and mix for 3 minutes.

[N215] (b) Susta:ned relcase layer #2: Screen all ingredi-
cnts through a USP steve size# 300 Mix the carbetapentane
citrate, pseudoephedrine HCI, microcrystalline cellulose P11
102, and stearic acid in a high shear mixer/granulator for 10
minutes. Granuiate the above blend using the Eudragit® NI
{30%). Add 1he MethoceBK4M 1o the granulator and post
mix for 5 minutes. Dey the granulation until the LOD is ess
than 2.0%. Screen granules (hrough a USP sieve size # 14,
Add the granules and the prescreened magnesium stearate in
4 V shaped blender and mix for 3 minutes,

[0#216] Manufacture hi-layered tablets using a rotary bi-
fayer tablet press where in each tablet layer #1 is BOO mygs
and layer #2 is 375 mgs. Capsules may be manufactured by
lilling the same proportions into capsules.

3L
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EXAMPLE 28

Bi-Layered Tablet {Wet Granulation)

[0217] A bi-lavered tablet in accordunce with the oresent
invention which comprises promethazine hydrochloride in
an immediste refease layer and carbeiapentane cilrale and
pseudaepbedrine hydrochboride In a sustained elease layer
is llusirated 25 follows:

Weight/auiet Weight/} kg
Ingredients {mass batch (gms})

Laver | {immeine mlease)

Promethazine W7 230 ¥R
Siizified Mictacystolive Cellutose BERH 1043
Povidone a0 4.5
Cyosean o Sodus [0 148
Magresfum Steaale L 1.3

layer 2

Carbelapentan: Crirale 200 4.4
Pscudoeprhicdiine T 1204 i17.8
Mivreerssiahing Cellstose (1 102) A6 A4

Dicslelum Climie N 1430
Povidone (A1) 122
Mathoved K48 Promivae kR 044
Slearly Acid 200 Rt
Magresinn Stearate A R
Total LY RN 1600.0

[0218] Provedure:

[0219] (a) Immecdiale release faver #1: Mix the promet-
hazive DY, silicificd microceystalline cellulose and cros-
carmellose sodium, n a high shear mixer/granuelator for 10
minutes. Gravwlate the ahove blead using « 30% povidone
solution (3.0 ems povidone in 0.0 ams purified water). Dry
the grarbation until the LOD s kese than 2.0%. Screen
granutes fhrough a USP sicve sive # {4, Add the granules
and the presereencd magnesivgm stearate inoa V' oshaped
biender and mix for 3 minoies,

[0220] (&) Suslained release laver #2: Mix the carbetap-
entane vitrate, pseudoephedrine HC, microcrysialline cel-
fufose PIT 102, dicaleinm phosphate, Methoce! K4M Pre-
mium and stearic acid in o high shear mixer/granuiator for
10 minutes. Granpulab: the above blend usimg a 30%. povi-
donc soluten (150 gms povidone in 300 gms porified
water). Dry the granulation until the LOYY is less than 2.0%.
Screen granules through a USP sieve size # 15 Add the
gramles wwd ihe presereencd maguesivg stearate ina V
shaped bleader and mix for 3 minvies,

[0221] Marulacture bi-layered wblels using @ rotary bi-
layer tablet press where o cach tabler liver #1 §s 150 mgs
and layer #2 i 525 migs. Capsules may be manufactured by
filling, the same proportions into capsules.,

EXxXAMPLE 20

Ba-Layesed "Fablet (Wer Graralation)

[0222} A bi-layered fablet in accordance with the present
mvention which comprises phenvlephreine bydrochioride
and eurtrinoxamioe maleats o g finsl sustained release laver
and carhetapegtane cilrate G o secood sustained release
Tayer i illustrated as follows:

Dec. 1, 2005

Weight/table! Weight/) kg
Ingredients (mgs) batch (gms)

Layer 1 (Sustained releast)

t"henylepherine HCI 750 1852
Carbinoxamine Malcate 3.0 199
fdethogel K4M 9.0 1457
siticified Micreerystaliine Cellulose 0.0 4.1
frudragit NE 15.0 REAY)
agnesium Stearate an 7.4
Tayer 2 (Sustained release)
Carbetapentane Citiate Rk EEN
Hicrocrystalline Celiulose (PH 102) 45.0 il
Fudragit NE 150 REA))
Methorel K4M Premivm 11X).0 246.9
slearic Acid 0 49.4
tlagnesium Slearate 5.0 12.3
Totat 205.0 1000.0

[0223] Procedure:

{0224] (a) Sustained release layer #1: Mix the phenyleph-
iine HCL, carbinoxamine malcate, Methocel®K4AM  and
silicified microcrystalling cellulose in a high shear mixer/
granulator for 10 minutes. Granulate the above blend using
the Ludragit® NE (30%). Dry the granulation until the 1.OD
i less than 2.0%. Screen granules through a USP sieve size
4 14. Add the granutes and the prescreened magnesiom
slearate in a 'V shaped blender and mix for 3 minutes.

[0225} (b} Sustained release layer #2: Screen all ingredi-
unts through a USP sieve size # 30. Mix the carbetapentane
citrate, microcrystailine cellulose PH 102, and stearic acid in
» high shear mixer/granulator for 10 minutes. Granulate the
shove blend using the Eudragit® NI (309). Add the
Methocel®K4M to the granulator and post mix for 5 min-
utes. Dry the granulation until the LOD is less than 2.04%.
Sereen granules through a USP sieve size # 14 Add the
granules and the prescreened magnesium stearate m a 'V
shaped blender and mix {or 3 minutes.”

[0226] Manufacture hi-layered tablets using a rotary bi-
layer tablet press where i cach tablet layer #1 18 190 mgs
and layer #2 is 215 mgs. Capsules may be manulactured by
filling the same proportions into capsules.

EXAMPLL 3¢

Bi-Layered Tablet (Wet Granulation)

10227] A bi-layered tablet in accordance with the present
tavention which comprises pseudoephedrine hydrochloride
and chlorpheniramine maleate in a first sustained release
Liver and carbetapentane citraie in a second sustamed
:lease layer is illustrated as follows:

Weight/tablel Weight/l ke
[agredients (mgs) batch (gms)

Layer | {Sustained 1cleasc)

Preudoephedrine HCI 1200 RARRY
Chlomheniramine Malcate 124 253
idethocel K4M LM 146.7

3%
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-continued -continucd
W ght/iabict Werght'1 k2 Weight/tablet Weight/1 kg
Ingiedients {mgsg haich {gins) | 'gredients {mgs) baten (gms)
Silivified Micreerwialline Cellulese KRR A% Luyer 2 (Sustained release)
Eaniragit N2 pOEL 422
Maanesium Slearan: A 6.3 Carbetapentane Citrate 30.0
Laver 2 (Sustnined releises Microcrystalline Cellulose (P 102) 450
Lrudrugit NE 150
Ciurhetapeniane (T'rie RithH 634 Methotel KaM Premium 100.0
Microonysialling Ceihulose (734 102) 430 g3 sitearic Acid 0.0
Fudrapt NE {0 7 Magnesium Stearate sS4
Me ai Kl Premiaim 0.0 0405
Stear's Aeld i 422 Total 415.0 1000.0
Magioimm Slearale B 1.6
Towl 2750 1000 .
[0233] Procedure:
{D234] (a) Sustained release layer #1: Mix the carbinox-
" 5 . .
[U228}  Procedure: amine maleate, Methocel®K4M, lactose monohydrate and
Siaral . silicified microerystalline cellulose in a high shear mixer/
[0228] (2} Sudained reluase layer #1: Mix the pseu- ilicified microcrysialline collulose in a high shear mixer/

doephuediine HCL chlorphenizamine maleate,
MethoceliDKAM and silicilied microerystalling cetlulose in
a high shear mixer/granelaor for 10 minutes. Granulale the
above blend using the Budragn® NE (304 ). Dry the granu-
fatien wetil the LOD s less than 2.0% Serven pranules
throngh a USP sjeve size # 14 Add the granules and the
prus

srcened magnesium stearne in a Voshaped blender and
mix tor 3 minutes.

(239} (&) Sustained relense laver # Screen all ingredi-
ents theough o USP sieve sive # 30, Mix the caibeiapentane
clirgie, microciystalline ceilulose PHTOZ, and stearic acid in
a keigh ~bear mixer/pranelator for F0 minuies. Graouiate the
shove blend using the Fudrapip® NE (3049%). Add the
Methocel@4M (o the granulator and post miy for 5 min-
utes. Dy ihe granulation unnl the 10D is less than 2.0%.
Screen granules through o USPE sigve size # 13 Add the
gramuies and the presercencd nagnesivm stearaly inoa V
shaped Dlender and mix for 3 minuies,

[6231] Maonufaciire bi-laveied tablets wsing a rotary bi-
layentrblet pross where in cach fablet laver $1:3 260 mgs
and laver #7145 215 mgs. Capsules may be manotuctured by
tilling the same proporlions o capsuies.,

LXAMPLE 31

Bi-Layered Tabler (Wet Granalation}

2327 Abielavered tablen e aceordance with the present
inveriion which comprises carbinuxamine raale e in a st
sustained release luver and carbelapentane citrate in a see-
ond sustanied release laver s Mustrated a3 foliows:

Weight!] kg
Gatch (gns)

We.pht! abel
Ingredients

o) R

6T 147.0

™o ing.?
Silicitied Microsivstalline Calluiose K Ga
Budianit NE ano ana
Magresium Steagale 240 442

aranulator tor 10 minutes. Granulate the above blend using
1he Eudragi® NE (30%). Dry the granulation until the 1.OD
ts less than 2.0%. Screen granules through a USP sicve size
# 14. Add the granules and the prescrecned magnesium
stearate in a V shaped blender and mix for 3 minutes,

{0235) (b) Sustained release layer #2: Screen all ingredi-
ents through a USP sieve size # 30. Mix the carbelapentane
citrate, microcrystalline cellulose PH 102, and stearic acid in
a high shear mixer/granulator for 10 minutes. Granulate the
above blend using the Eudragn® NE (30%). Add the
Methocel®K4M to the granulator and post mix for 5 min-
wes, Dry the granulation until the 1.01) is less than 2.0%.
Serecn granules ihrough a USP sieve size # 14, Add the
granules and the prescreened magnesium stearale inoa V
shaped blender and mix for 3 minutes.

{0236] Manufacture bi-layered tablets using a rofary bi-
fayer tablet press where in each tablet dayer #11s 2000 mgs
and layer #2 1s 215 mgs. Capsules may be manufactured by
{ ing the same proportions into capsules.

EXAMPILE 32

Bi-Layered Tablet (Direct Compression)

[0237] Abi-layered tablet in accordance with the present
invention which comprises promcihazine hydrochloride
{longer half-life drug) in an immediate release layer and
carbetapertane citrate (shorter half-life drug) in a sustained
t:lease layer is iilustrated as follows:

Weighltablet
Dgredients {mg)

Weighl/| kg batch
(in grams)

Laver 1 {lnumediate released

I'romethazine HCl 8 <58
silicified Microcrystalline 1140 207.5
 ¢llulose

“odium Siarch Glycolate 1.0 8.2
Lagnesium Stearate 10 18

Layer 2 {Sustained reiease)

€ arbetapentans Cilsate 66 1.2
! actose Monohydrate 00 1.0
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rJ
o

~comtinuedd
Weighttablat Weight'! %y batch

Ligredicnls (m2) (in gramis)
Dicalelum Cirate a0
2.4
ol )
9.4
Totat 4800 00

(02381 Procodure:

{02397 (a) Immediate release laver #1: Sereen all ingredi-
ents througl n USP siewe sive # 30, Blend the promethazing
hydrachloride. microcrystalline cetulose and sodium starch
glycolate for 20 minutes. Add magnesinm slearate 1o the
ahave blend wad mix for an additional tme of three minutes.

[0240] () Sustained release Tayer #2: Blend the carhela-
pentane citrate, factose monabvdrate, dicalcium citrate and
Kollidan® SR for 200 minules. Adé siearie acid iand mag-
nesiuny stearate o the above blend and siix for an adkditional
time of thrse minutes.

[0241]  Manufacture bi-lavered 1abieis using a votary bi-
taver tabrict press where in cach tablet the innnediate release
lazer #1 is 130 mgs and the sustained release faver #2 1s 400
mgs. Capsules may be masufactured by filling the same
proparions into capsules,

EXAMPLE 33
Hi-Tavered Tablet (Wet Granulation)
{0242) A bi-lavered tabler in accordanze with the present
wventien which comprises psewdoephednne tannate and
chlorpheniramine tannate in an immediate selease layer and
carbetapentanc nnate w a sustained release fayer is ihus-
trated as follows:

We phiiahlet Weight/I Ky
Ingrediens : (nys) bateh {gms)

Layer 1 (hmmedinle wlease)

Peeudacphedrine Fangate o640 83.7
Chlerphenjranne Tamate S0 14
Siticified Microeiyslatline Celiulese 146 2 154.3
Povidean 2 4.3
Croscaimeliose Sodiwun 08 4.3
Magnesium Stearat: 1.0 1.4
Layer 2 (",]ﬂ”_‘.f':g_‘u 2
Curbetapeatane Thnaale 3N 429
Microunataliine Cciulase {(PI102) Y 229
Lactere Momoblydinte L0 2.9
Dicakiinm Citrate HI0L0 e
Povidone 15 71
Methacel K4M Premium 210 001
Stearie Acid 2000 8.6
Magnestnm Stersale .......é..l.)... 71

Tnial 0000 12000

10243]  Procedure:

102447 (&) Immediate rolease Jayer #10 Mix the psea-
docphedring ianpate, chlorpheniramine noate. silicified
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piicrocrysialline cetlulose and croscarmellose sedium, in a
high shear mixer/granulator for {0 minutes. Granulate the
sbove blend using a 30% povidone solution (3.0 gms
povidone in 10.0 gms purified water). Dry the granulation
until the 1.OD s less than 2.0%. Screen granules through a
USP sicve size # 14, Add the granules and the presereencd
magnesium stearale io a V shaped blender and mix for 3
miputes.

[0245) (b) Sustained release layer #2: Mix the carbelap-
cotane lannate, microcrystalline cellulose PH 102, laclose
rtonohydrate, dicalcium phosphate, Methocel K4M Pre-
riiwm and stearic acid in a high shear mixer/granulator for
1(t minutes. Granulate the above blend using a 30% povi-
done solution (15.0 gms povidone in 50.0 gms purificd
water). Dry the granulation until the LOD 1s less than 2.0%.
Screen granules tarough a USP sicve size # 14, Add the
uranules and the prescreened magnesium stearate in a 'V
shaped blender and mix for 3 minutes.

[0246] Manufacture bi-layered fablets using a rotary bi-
Liver tablet press where in each tablet tayer #1 s 190 mgs
and layer #2 is 510 mgs. Capsules may be manufactured by
I'lling the same proportions into capsules.

LXAMPLE 34

Bi-Layered Tablet (Wet Granulation)

[9247] Abi-layered (ablet in accordance with the present
invention which comprises diphenhydramine bydrochloride
i an immedtate release layer and carbelapentanc citrate and
phenylephrine hydrochlonde in a sustained release luyer is
blustrated as follows:

Weight/tabler Weight/! kg
Ligredients (mgs) bateh (gmsh

Laver 1 (Immediate release)

| iphenydramine HC) 100 151y
silicified Microerystalline Cellulose 864 150.4
Pavidone 34 5.5
Croscarmellose Sodium 19.0 18.2
Llagnesium Stearate ] 1.x

Layer 2 (Sustained relcase)

{ arbetapentane Cilrate 00.01 .
'henylepherine HCl 750 1364
Microcrystaliine Cellutase (PH 102) 3.0 S4.5
Dicaleium Citrate 2.0 S4.5
'ovidone i5.0 273
tethoce] KéM Premium 115.0 A9.4
~itearic Acid 200 304
lagnesium Stearate a0 4.1
‘fotal 450.0 10005

11248] Procedure:

10249]  (4) Immediate release layer #1. Mix the diphenhy-
dramine hydrochloride, silicified microcrystalline cellulose
and crosearmellose sodium in a high shear mixer/granulator
far 10 minutes. Granulate the above blend using a 30%
povidone solution (3.0 gms povidone in 10.0 gis purified
water). Dry the granulation until the 1.OD is less than 2.0%.
Lereen granules through a USP sieve size # 14, Add the
vranules and the prescrecned magnesium stearate in a vV
shaped blender and mix for 3 minutes,
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FO220] () Sustained release laver #20 Mix the carbutap-
entans citrale, pherylephrine NCL microcrystalline eellu-
lose PH UL, dicaluium phosphate, Methoeel K43 Premium
and stearic acid in a high shear mixergmuutator for 10
minutes. Granufate the above blead using & 3% povidone
safttion (15.0 pms povidone in 300 ams purified water).
Dy the granutation until the L.O8) i less than 2.0%. Screen
granules through a USP sieve sze 4 14, Add the granules
and the prescrecned magresivm stearate inoa Voshaped
blender and mix for 3 minutes.

[0251]  Manulacture bi-lavered tabluts using a rotary hi-
Jayer tablet press wheee dn cach tablet layer £ is 125 mys
and laver #2 is 325 mgs. Capsoles may be manufactired by
filling the same proportions into capsules,

LEXAMPLLE 35
iv-Lavered Tablet (Direct Compression)
[02227 A Bi-lavered tablt in accordance with the presont
invention which comprises guaifencsin in a fist sustained
refease laver and carbutapentane ciivate 1o & sccond sus-
tained release fayer is diustrated as follows:

Weighiitablet
Inpredients {ma)

Weight/i ky bateh
{in prams)

CGlajfengsin GG 4998
Meihoce! KiZld . 24400 166.4
vified Miciouiysalime 72 0.0

Magrenlom Steainle S0 6.7
Tayer 2 (Sustaned relee)

Carkelupentane Cllate (] 50

Taglese Momhydote 354 Nz
Dicuicivam Citnge 50 i
Kailidon 5K 170 JEANT
Steatic neid 133 125
Muanesin Stenvate S 4.2
Toinl 13000 . 0000

(02831 Procedure:

(0254} (&) Sustained release laver #1: Sueen all ingredi-
ents through a USP sieve size # 30. Blead the guaifenesin,
Meibocelfr £13M and silicified mizrocrvsiaiting cellulose
for 25 minutes. Add magnesium stearate 1o the above bleml
aird mix for an additional time of theee minutes.

[0235}  (2) Sustained refease laver 42: Blend the carbeta-
pentane citrate, lattose monehyvdrale, dicaleium eitrate and
Kallidon® SR for 20 minutes. Add =waric deid and mag-
nestumm sicargie 10 the abeve blemd and mix fer an additional
tikae of three minutes.

[0256] Musufacture hi-iayerad 1ablets using u rotary bi-
laver tablet press where i each tablet fiver #1135 880 mgs
and Javer #2 85 320 mgs. Capsules nav he manufactured by
fithing the zame proportions o capsules,

EXAMPLL 35

Ri-Layered Tablet {Wet Granuhilion)
[0257] Ahi-lavered tablet in accordance with the present
iaventiot which comprises guailenesin in a fitst sustained
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t=lease layer and carbetapentane citrate and phenylephrine
nydrochloride in a second suslained release laver is illus-
irated as follows:

Weight/tablet
{ngredients (mgs)

Weight/1 kg,
balch (gms)

Layer 1 {Sustained release)

{ruaitencsin 600.0 545.5
hlethocel K15M 100.0 50.9
vilivified Microcrystallinse Cellulose S0 453
udragit NE 42 kiR
Magnestum Stearate 8.0 13

Layer 2 {Sustained rclease)

Carbelapentane Citiate (.0 S4.6
I'henylepherine HCE 6.0 54.6
Microcrystaliine Cellulose {PI 102) 450 40,6
Fudragil NE 150 130
ticthoce] KaM Premium 100.0 B
Stearic Acid 20.0 136
*Magnesium Stearate S0 4.5
“Total 1100 10530

[0258) Procedure:

[0259] (a) Sustained release layer #1: Mix the guaifenesin,
Methocel®K 1 5M and silicified microervstalline cellulose in
& high shear mixer/granulator {or 10 minutes. Granulate the
above blend using the Eudragit® NE (30%). Dry the granu-
lation until the LOD is less than 2.0%. Screen granules
lhrough a USP sieve size # 14, Add the granules and the
prescreencd magnesium stearale in a V shaped blender gnd
mix lor 3 minutes.

[0260] (b) Sustained release layer #2: Screen all ingredi-
unts through a USP sieve size # 30. Mix the carbetapentane
vitrate, phenylephrine HCl, microcrystalline cellulose PH
12, dicalcium phosphate and stearic acid in a high shear
mixer/granulaior for 10 minutes. Granulate the above blend
using the Eudragit® NE (304%). Add the Methocel®KAM
e granulator and post mix for 5 minutes. Dry the grano-
lation until the LOD is less than 2.0%. Screen granules
through a USP sicve size # 14. Add the granules and the
prescreencd magnesium stearate in a V shaped blender and
mix for 3 minutes.

10261] Manufacture bi-layered tablets using a rotary bi-
layer tablet press where in cach tablel layer #1 is 800 mgs
wnd layer #2 is 275 mgs. Cepsules may be manufaciured by
t Hing the same proportions into capsules,

EXAMPLE 37

Bi-Layered Tablet (Wet Granulation)

[262] A bi-layered tablet in accordance with the present
invention which comprises guaifenesin in a first sustained
release layer and carbetapentane citrate and phenylephrine
bydrochloride in a second sustained release laver is illus-
rated as follows:

26
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We ghtahbey Weight!l kg
Tngredicils {nps bauteh (2ms)

Taver 1 (Sustaingd gelonsed

Crurifenusin 1T AR
Methoge! K13 200, 2 208.3
Silicdfind Miveoonstaltine Celiulese i, 1 1

Eudragit NE ' KLY 31.3

Magnesium Ska

Cartretapeninae e s
Phenylepherine HOY
Mizroerystalling Cellulese (PH 102)
ludmgit NE

Methore, T Fremivn®
Stearic Agid 20403
Magreslum Steraly s

Total JHOUAY 100

(0263} Procedwie:

[0264]  (2) Sustained relesse layer #1: Mix (he guaifenesin,
Methoecl@R15M and silicified microcrystaliioe cellulose in
a high shear nnxed/granulator for 10 inutes. Granulate the
above blend using the Endragit® NE (20%). Dry the granu-
lation until the LOD is less than 209, Sercon granules
through a USP sieve sive # 14, Add the granules and the

%

presereenced magnesium staarale in a Voshaped blonder and

mix for 3 minutes,

[0265] (1) Sastained relowse laver #2: Screen sl ingredi-
ents thraugh o USP sicve size # 30, Mix the carbetapentane
aitraie, phesviepbirine HE), microerysiadline colluiose PH
102, dicalcivm phosphaie und stzanic acid i s hiph shear
mixerfgranulator for 10 minuies. Oranulate the above biend
using the Pudragit® NE (30%). Add the Methoecl@K4M o
the granulater and post mix for 3 minutes. Dry the grapu-
lition until (he LOD 18 less thag 2.0%. Screen grimples
through a USP sieve s # 14 Add the eraniies and the
presereened magnesivm stearaie in a Y shaped blender and
mix for 3 minnics.

f0266] Manulacture bi-layered tablets usmg « rotary bi-
Fever taliict press where in caciy tablet Tayer #1 s 1300 mgs
and faver #2 is 300 mgs. Capsules may be manufaciired by
filling, the same proporntions im0 capsules.

EXAMPLE 35
Bi-favered Tablet (Birc ot Compression)
{02671 By using the process described i Uxample 37, a

bi-lavered tabled svhich contams carbetapentane citrate 1 an
)
[2

immdinte releese tayer and cubetepontane 2itease, phenyle-
phrine hydrockloride and chlorpluairamine maleate in a

susiained release Tiyer may be manwfaciured by using divest
c:')mprus-:wn:

Weight/ftablet

Ingredicnts (mgs)

Layer 1 {Immediate Release)
Carbetapentanc Citrate 10
Silicified Micracrystalline Cellulose 1338
Sodivm Starch Glycolate 18
Magnesium Stcarate L5

Laver 2 (Sustained Release)
Carbetapentane Citrate 40
Phenylepherine HCI Sty
Chlorpheniramine Malcate 8
Lactose Monchydrate 50
Dicalcium Clirate S0
Kollidon SR 382
Stearic Acid 15
Magnesium Stearate 5
Total A3}

EXAMPLE 39
Bi-Layered Tablet (Wel Granulation)
[9268] A bi-layered tablel in accordance with the present
ivention which comprises carbetapentane citrate in an
inmediale release layer and carbelapentane cilrate, pseu-
doephedrine hydrochloride and chlorpheniramine maleate in
a sustained release layer is illustrated as (ollows:

Weight/tablet Weight/T kg
Ingredients (mgs) batch (gms)

Layer 1 (fImmediate releascl

 arbetapentane Citrate 19.0 JRYS

silicified Microerystalline Cellujose 1L [RRA]

i"yvidone R 4.1

( roscurmellose Sodium 8.0 138

Magnesium Stearate n i4
Layer 2 {Susiained release)

€ arbeiapentane Cilate A 4)

iseudoephedrine HCI 60.U

¢ hiorpheniramine Maleate 8

Microerystalline Cellulose (PH 102) 00

! actese Monohydrate JLVARY

Dicaleium Civrate HRL.G

Povidone 151

Methocel KaM Premivm 2124

stearie Acid 200

Mlagaesium Stearate 50

Tal 7250 10.0

[1269] Procedure:

[0270] (a) [mmediate release layer #1: Screen alf ingredi-
cnts through a USP sieve size # 30. Blend the carbelapentane
citrate, silicified microcrystalline cellulose, and croscarmel-
Ivse sodium in a high shear mixer/granulator for 10 minutes,
tiranulate the above blend using a 30% povidone solution
(1.1 gms povidone in 13.7 gms of solution). Dry the granu-
lation until the 1.OD is less than 2.0%. Screen granules
through a USP sieve size # (4. Add granules and the
prescreened magpesium stearate (1.4 gms) to ihe above
IMend and mix for 3 minutes.
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[0271] €b) Sustaincd release laver #2: Serecs al) ingredi-
enis Hirough a USP sieve size # 300 Blend the pseudoephe-
drine kydrochloride (873 gns), chlogpheniramine maleate,
carbetapentane cirale, muvrocrvstaliine cellulose PHO102,
factose monchydrate, dicalcium citrate, Methocu! K4M Pre-
miunt and stearic acid in a high shear mixer/granulator for
10 minutes. Granulate the abave blead using a 309 povi-
done solution (2007 gms povidoue 04 gms of solution).
Dry the geanulatios vanl the LOTY is Jesz than 2.0%. Screen
granuies throvigh 3 USP seve sive # 14, Add granuvles and
the preseicencd magiesnimn stearate (68 gms) o the above
blend and mex for 3 minutes.

[0272)  Manulacture bi-lavered tableis vsing 2 rotary bi-
layer tablet press where in cach tablet the immediate release
layer i 135 rgs and the sustained release lver s 390 mgs.

EXAMELE 40

Bi-Lavered Tablet (\Wet Graulation)

[02731 By using the procsss duseribed i Enample 39, a
bi-lavered (ablet containing carbetapeniang Citrate in an
immediute releass layer and carbetapentane ciivale, pseu-
doephedrine hvdrochloride and chlurpheniramine maleate in
asustained release laver may be manwtactured by using wet
graimiation:

Weng abitablel
Inpregienls {mas)
Laver | (fmmediaze Releusey

Carbetagentane Citrate R
fiea Microesystaline eeb sy 120

Yo dune 3
Crogvrielloae sodinm 0
1

K]

)

feainmine Maleste &
s1a'Hae Celluhne 102 30
slnohydn 100

cium Citrate ]
Pavidone L5
Hydmxvpropy'me:hyleelufose A
Slesrie Acid ™
Magnesiun Slearate - &
Toud 50

[0274]  The above examples 2140 illustiale how Lo manu-
factuse o bidayered tablet contsinmg an antlussive, ic.,
carbetapenlane citrate, in {at feast) @ firsst Javer and an
antihistamine and/or a decongestant and/or an expectorant in
(al Teasty o sucond layer. Noa-limiting cramples of possible
ackive gredicnts (in addition to carbetapentane) inoan
exemplary range as deseribed in the above Table 1 can be
crploved depending on the spectlic therapentic effect
desizd,

EXAMPLE 41

Exicaded Relense Suspeasion (Gedj

[0273]  An extended release <uspension (in the form of a
eel) in accordanc: with the preseol ivention which contains
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a carbelapentane citrate fon-cxchange complex and promet-
hazine hydrochloride is illustrated as follows (note that the
carbetapeatane citrate is used in a controlled release form
sinee it has a shorter half-life than the promethazine hydro-
chloride):

Ingredicats Amaount/3 m)

Carbetapentane Cilrate
fon-Exchange Complex

Fquivalent to 6] mgs of
Carhetapentane Clitrate

Promethazine HCl 25 mgs
Fudragit ® 1. 100 0210 2.8 gams
Glycerin 315 mes
Poiysorbate 80 L5 mes
Carborer (e.g., Carbopol B 974) 315 mes
Methyl Paraben G mus
P:opy! Paraben | mgs
Saccharin Sodium cryst., USP 0.1 ma
Aulificial Grape Flavor 5 mas
FD&C Red # 40 Dye 0.5 mes
Sodium Hydroxid. 4.8,
Water 4.5

[0276] Procedure:

(8277] (1) Add the appropriate amount of sodium poly-
styrene sulphonate USP (e.g. Amberlite® IRP 69) (0 a
carbetapentane citrate solution,

{3278] (2) Siir the mix for 12 brs to allow complete
drugiresin complex formation.

[0279] (3) Separate and dry the insoluble drug/resin com-
plex.

{0280] (4) Granulate the drugfresin complex with a
delayed releascfenteric polymer (c.g. Budragn® 1. 100,
ollidon® MAE, Aguacoat® ¢PD) and dry the granules.

[0281] (5) Mill the granules, if needed.

{0282] (6) To an appropriate amount ol water add the
fullowing ingredients and dissolve: promethazine hydro-
chloride, Carborer (e.g., Carbopol® 974), glycecrin,
polysorbale 80, nicthyl paraben, propyl paraben, artificial
grape fRavor, FD&C red # 40 dye.

[0283] (7) Add milled granuics.
{284] (8) Add watcr to 95% of final velume.

10285] (9) Agitate at suitable rate 1o avoid setling of the
suspension and maiatain a homogencous product mixture.
1)286] (10) Neutralize the solution (o form a gel using a

I N sodium hydroxide solution to a pH of 5 to 8. Add water
t» make final volume,

[9287] (11) Fill i suitable containers easuring that the
product is homogencous throughout the filling operation.

EXAMPLL 42
Extended Release Suspension (Liquid)
'0288]  An extended reicase suspension (in the form ol a
liquid) in accordance with the present invention which

vonlains a carbelapentane tannaic 1n-cxchange complex
#nd promethazine hydrochloride is illusicated as (ollows:

2
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“-continued
Ingiediels Amiunt/8 mt ingredienls Amouns§ mi
Carbatapeviane Tannate Glycerin 7410 mes
loirExchunge Uomples Kylitol, NF 800 mps
e 11U Sodium Citrate, U3P 104 mgs
Irgit M 1L p0 I Saccharin Sedium eryst., USP, 0.3 mg
1. colloidil anbydrons, NI s Sodium Bensoate 7.5 mas
Oiyeerin s Citric Acid Monohydrate, USE 80 mus
Kylicen, MY rigs Alificinl Grape Flavor S ingy
Andium (i e, ngp mgs FD&C Red # 30 Dye A8 mes
d L ryst., USP, Aoy Waler .8
zaate L5 g
W Manchydrae, TH4* A0 e
sl Coape Faver 5o .
G Rea w0 Dy 05 s [0293] Manufacturing Process for 1000 kg Baich:
Whler g

[0259]

FO2907  Adi the apprepriate ainount of sodium polvstyrene
sulphonate USP (v.g. Amberlite® IRP 09 or Amberlite®
88N 10 1 cashetapentane tanpate solution, Stir the wix for
1Z hes o abiow complete drugnsin complex formation.
Separate and dry the insoluble drug/resin complex. Granu-
{ate the drugfresin comples with a defayed roleasefenteric
p(-lwnu e, Ludragit® [, 100, Kollidon® MAL, Aqua-

Muaagulucuring Process Lor 1000 1. Baich:

contd® CPLY amd dry the gransles. Mill the gronules, it

necdyd.

fO2917 1o & seiably sived stainkess sl vessel. dissolve
saccharin seditm, sodivn bencogte, atee acid, nd sedium
in approvinately 3001, of warm {(abun 457 ),
;mnmd waler fn another ke stainless steei dram mix the
sifica, carhetipentane tapnate 10 eschasge complex, and
promethazing bydrochlonde sotit a wniforn sod consistent
mixture is ebimngd. In a segacate 100G L gainfess steel 1ank
cyuipped with g suitably sized nomozeniseridisperser add
about F00 L ol purified water. With the homogenzer on, add
the silica mixture containing carbelapsniane thanate ion-
cueclunge complux, and proimcthagine bydmchloride. Add
the provicusly prepured solution of saccharin sodivm,
sochium benzoaie, cline acid, and sodior citvate 2 the 1000

tank. Rinse the lirst vossel with sbout 2 1. ol water and
transter e sinsate W the 1000 1, nk. Add the reiaining
ingredients and homogenize for 13 minules.

Pt bek

EXAMPLL 22

Extended Release Suspen<ion {1iquid)

{02921 Aan extended releise suspension {inthe form of a
liquid) i acenrdance with the present inverion which
comtatas o carblapemtane Citrals iop-eachange compleX,
psendosnhedrive taneate and ehlorphesiramine lannale s
ilnswated ae follows

Lagiedicnts Amount/3 ¢

Fquivaiertia 2y mgs of
Carbictareatare Jjteate

-'pi'.e\frlm [urn\tc
sheni-anine Tanale s
¥ N 23 vains
N0 myns

[0294]  Add the appropriate amount of sodivm polystyrene
sulphonate USP (eg. Amberliie® IRP 690t Amberlite®
188N) to a carbetapentane citrate solution. Stir the mix for
12 hrs to allow complete drug/resin complex formation.
Separate and dry the insoluble drug/resin complex. Granu-
late the drug/resin complex with a delayed releasc/enteric
polymer (e.g Eudragit® 1. 100, Kollidon® MAL, Aqua-
coal® CPDY and dry the granules. Mili the granuies, if
necded.

[0295] In a suitably sized stainless steel vessel, dissobve
~accharin sedium, sodium benzoate, citric acid, and sodium
citrate in approximately S0 L of warm (about 45° (),
purified water. In unother large stunless steel dnum mix the
vilica, carbetapentanc citrate on-exchange complex, pscu-
dacphedrine tannate, and the chlorpheniramine tammate vaul
« uniform and consistent mixture is obained. o a separate
1000 1. stainless sleel 1ank cyuipped with a suitably sized
homogenizer/disperser add about 100 1. of purified water.
With the homogenizer on, add the silica mixture containing
carbelapentane citrate ion-exchange complex, pseudoephe-
drine 1annate, and the chlorpheniramine tannate. Add the
previously prepared solution of sacchann sodivm, sodium
Lenzoale, citric acid, and sodium citrate to the 100G tank.
finse the first vessel with about 2 1. of water and (ransfer the
rnsate to the 1000 1. tank. Add the remaining ingredicnts
and homogenize for 15 nunutes.

EXAMPLL 44

Extended Release Gel

{3296] An extended release suspension which contains a
arbetapentane cilrate ion-exchange complex. a dexchlor-
pheniramine maleate ion-exchange complex and a phenyle-
rhrine hydrochlonide ion-exchange complex is illustraied as
Ihllows:

tngredients Amount/S ml

Carbetapentane Cilrate
ion-Fxchange Complex

¢ exchlompheniramine Maicate
ban-Exchange Complex
Phenylepherine HCI fon-lixchange

Eyuivalent to XY mgs of
Cathetapentane Ciliae
liquizalent 10 4 mgs of
Dexchlorpheniamine Malcate
Equivalent to M) mgs of

Complex Phenylzpherine TICT
Yudragil B 1. 100 0210 28 wams
Ulyeerin ME s
'slysorbate 80 1.5 mys

€ arhomer {e.g., Carbopol B 974} 15 mgs
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-continued -continued

Ingzedients Aroanlis ml g/100 mL. = kesbatch =
Ingredients 120g 1000 kg

Methsl Parabun | 8 g

Propyl Purshea : b Xylitel, NF 16,00} 133333

Astificind Grepe Fliewr 5 mps Sodium Citrale, USP 200 16.667

FO&C Red # 20 Ine o5 omgs Saccharin Sodium eryst., USE, 001 2,083

Walep a.s Sodium Benzoale, NF R IR 1250
Citric Acid Monshydrate, USP 0.16 1233
Strawbeny Favor 0.15 125

g1 e . . Banana Flavor .15 1.250)

F0297] “Ihe Tormula deseribed abeve serves as a non- Purified Water 4055 L1047

Timiting example, Any active drug which is in ihe form ol a -

salt cun be incorporated as an on-cechange resin complex. Total Amount 120.000 ¢ NG kg

fe298]  Provedure:

[92097 (1) Add the appropriate a.nount of sediwm poly-
styrea sudplonate USP (6.2, Ambertited IRE 69 er Amber-
Hte® [8ENY 10 o carbetapontune citrate, degchlorph--
niramim walcate and phonvlephring HOT solution.

FO30a] () Siuir the mix for 12 Yws io ailow complete
drugsresin complex formaion.

FO301]  (3) Separme and dry the insoluble drogieesin com-
plex.

[03021 (4} Graoolue the dregfesis comples with a
delayed releasefonteric polymer {c.g. Cugrapin® 1. 100,
Kollidon® MAE, Aquacoad ¢’DY aud dey the granules.
[B303]  (5) Mill the granules, if needod.

(0L} () To an approprate amannt of waler add the
fellowing mgredicnts and dissolve. Cardwomer {eg.. Car-
bopol® ¥74), alycetin, polvsorbate 80, mcthyl paraben,
pronyl parhen, arlificial geape favor, FR&C red # 40 dye.
[#303] (7) Add milled granules.

[0306]  (8) Add water v 95% of the final wolume.
[0307) (9 Agitate at suitable raie 10 avaid scitling of the
sispension and maintiig 8 homogeneous product aexure.,
(U305 (20) Neuwtralize the solution to form a gol using a
IN sodinm hydroxide solution fo a pli ol S 10 8. Add enough
watur 1o make up 10 the faal velume,

[0309: (11} Fill w suiable containers cosuring that the
produet s iomoegenecus hronghout the filling operation.

ExXAMPLE 43

Suspession Faomula

[03:0] A suspension furmula which comprises carbelag-
entane citrme and phenviephrine fanmate 1S dlustiared as
fistows:

a1 el = atch =
Toptedionty 12( g 0 Xg
Cartepipent me Citmte
Fhenyie-hienine Taonat H 6.067
Nhen, colloidal onhydrous, N¥ N 19417
e NF ers 0417
g 223333

irorerystaltisagl, ME
{rlyeerot {4 75 1017

{0311} Manufacturing Process for 1000 kg Batch: bbb

[9312] In a suitably sized stainless steel vessel, dissolve
saccharin sodium, sodium benzoate, citric acid, and sodium
citrate in approximately 50 1 of warm (about 45° ),
parified water. In anather large stainless steel drum mix the
wilica, carbetapentane citrate, and microntzed phenylephrine
funnate until a uniform and consistent mixturee 1s oblained. In
o separate 1000 L stainless stecl tank cquipped with a
suitably sized homogenizer/disperser add about 100 [, of
purificd water. With the homogenizer on, add the silica
mixture containing phenylephrine tannate and carbetapen-
lane cilrate. Add the previously prepared solution ol sac-
charin sodium, sodium benzoate, cilric acid, and sodium
eitrate to the 1000 L tank. Rinse the first vessel with about
2 [ of water and transfer the rinsate to the 1000 1. 1ank. Add
the remaining ingredienis and homogenize for 15 minuies.
bilter product through a 10 micron filter and fill in appro-
priately sized coutainers.

313 To make products with other agents such as anti-
histamines, decorgestanls, or expectoranls, one or more
vombinations of each of the ingredients in a range as
described in Fable 1 above can be made depending on the
=pecific therapeutic effect desired.

EXAMPLL 46

Liquid Formula

[9314] A liquid dosage form which comprises carbetap-
vlane citrate and phenylephrine hydrochloride is illustrated
as follows:

[ngredicats Per § ml.
< urbetapentane Citrale LUSP 30 mg
I*henylepherine Hydrochloride USP 100 mg
“tethyl Paraben USK 9.0 mg
I''opyi Paraben USP 1.0 mg
I'ropylene Glycol USP 259 mg
sirecharin Sodium USE S48 mg
Citle Acid USP 50 mg
stawberry Flavor 10 my
hangaa Flavor 10 nig
shrbitol Selution 70% (ISP 325 mg
furified Water, as requured 1o u.s. 10 50 mlL

[9318] Manufacturing Process for 425 1, Baich Size:

[9316] In a suitably sized stainless steel vessel, dissolve
siethyl paraben and propyl paraben in approximately 50 Lof

40
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warn {ahowt 45° L), purtlied witee, Add about hall of the
progyiene glycol and mix Tor about 1 he. n i separaie 1000
[ tainless stect tank cquipped with 2 suitably siecd agitator,
wdd whout S0E of punfied water, With ihe agitator on, add
pheoylzphane hydrochlonds, carbetap:ntone citrate, sac-
charin zodivm and citrie acil and dissolve. Add tie previ-
owsly prepered parabenfpropylene glveol golution to the
1080 T tanic, Rinse the fiest vesse! with ahowt 21 of water
o the rinsate 1o the 1000 T ek, Add the raanaia-
iy prapylone glveol oa suitabls sived siaintess stzel vessel
and dissalve he strawberey and bansua Bavors, Transfer this
(o the 1000, sk, Rinse the contminer with 2 1. af puritisd
wates acd ansfer 1o the 1000 ] sack, With the agitator on,
sdd the sovdalol solution 709 o e WO 1 unk. Tnoa
sulzhly sized stainloss stecl vessed dissolve 1ne carbonap-
entane citrate in about 5 L of pudiivd waier and iraosfer 1o
the Y000 | rank. Rinse the container with abow 2 L of
puritied vater and ransfer o the 1000 T, wnic Stop the
sgiiater and et the solution stand for 13 minutes. O8 1o 425
owih purified water. Filter produet trough 2 § micron filter
and i appropriately stzed contunens.

[W3173 'Iv make prodects with other snrihistamines,
deenngustanis, oF ¢Xpecturaaty, onc ar mor: comhinMions of
ench of thy wgredients inoa ranae as deseribed 10 Table |
abwree ca e made depentding on the specific 1herapeutic
clieat desirod

EXaMPLL 47
Bi-Laverad Tablet (Wot Uiranalating}
[0315] A brluvered tabiet in accwdance with the present
Hyveatis which comprises phenvbephrme hydrochloride in
a fisl sustained release ayer aned guaifenesin in a sceond
sustitied release taver s iHustraled ss foilows:

Woipatlablo Weight
Jugseta s et o)

Faver | {Sustatwd joiouse)

Pheaylepherine 1 i (]
Muthorel KI3M H L LN
Saitefied Micreciystaliine Cul'uose RIRC St
tudragil NE an 41
Migrerian Stearate RV 846G

Fayer 2 (Sustwined reicae.

it
A
150

i

oy

[0359] Procedure

(3247 (&) Sustained release fayer 51: Mix pheaylephrine
bydrochilntide in Methocel@IK13M and siticificd microcrvs-
talline cclledise o hugh shear ribier/granalator tor 10
mintes, Gronlate the atove blend wsirg a Budregit® NE
(3008, Dry ihe granulation until the LOD (il loss on
dryint s less than 2060 Scecen granuies through a1 US
I o2 Add e grinades and the prescreened
s sfearate woa Y shiaped blender and mix for 3
INIDIESR

28
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[9321] (b) Sustaned relcase layer #2: Screen all ingredi-
vots through a US sieve size # 30. Mix guaifenesin, micro-
crystalhine cellulose PH 102, and stearic acid in a high shear
mixer/granulator for 10 minutes. Granulale the above blend
using a Eudragit® NE (30%). Add the Methocel®K4M 1o
the granulator and post mix for 5 minutes. Dry the granu-
lation until the TOD is less than 2.0%. Screen granules
through a US sicve size # 14, Add the granules and the
rrescreenced magnesium siearate in a V shaped blender and
mix for 3 minutes.

[0322] Manutacture bi-layered 1ablets using a rotary bi-
Liver tablet press where in each tablet layer #1 is 260 myg and
Liver 218 825 myg. Capsules may be manutactured by Hilling
the same praportions into capsules.

EXAMPLE 48
Bi-Layered Tablet (Wet Granulation)

{0323] A bi-layered tablet in accordance with the preseal
nvention which comprises promethazine bydrochloride in
¢ nimmediate release layer and phenylephrine hydrochloride
i1 @ sustained release layer is illustrated as follows:

Weight/iahle Weight batch
iigredients {mg) (K}

Laver 1 (Immccinte released

tomeihazine 1 R 50
siilicified Microcrystallioe Cellulose 1610 161.0
' avidune an KL
t roscarmellose Sodium 0.0 100
blagoesium Stearate 1.0 1.0

Laver 2 {Suslnined relcasc)

Phenylepherine hydrochloride unn g
Mieroerystalline Cellutose (PH 102) 254 250
I fealetum Phosphate S0 S0.0
1 avidone 180 150
Mlethocel K4M Premium 2080 RURN
reeatic Acid W 0
NMagnesiuim Stearate ] S0
Tatal 500 50,0

[0324] Procedure:

10325] (2) Immediate release layer #1: Mix the promet-
hazine HCL, stheified microcrvstalline cellulose and cros-
varmellose sodivm, in a high shear mixer/granulator for 0
minutes. Granulate the above blend using a 305 povidone
solution (3.0 g povidone in 10,0 g purificd water). Dry the
vranulation until the LOD is tess than 2.0%. Screen granules
through a US sieve size # 14, Add the granules and he
rrescreencd magnesium siearate in a 'V shaped blender and
mix for 3 minutes.

£11326] (1) Sustained release laver #2: Mix the phenyloph-
1.n¢ hydrochleride, microcrystalline cellutose PH 102, dical-
<ium phosphate, Methocel K4M Premium and slearic acid in
¢ high shear mixerfgranuiator for 10 minwes. Granulate the
ihove blend using o 30% povidone solution (15.0 g povi-
done in 500 g purificd water). Dry the granulaion until the
10D is less than 2.0%. Screen eranules through a US sieve
wize # 14. Add the granules and the prescreened magnesium
.tearate in a V shaped blender and mix tor 3 minutes,
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(03271 Mamufaciire bi-layerd tablets using a rolery bi-
Layer fabilet prers whese ineach tablefaver # 1 is 200 my and
layer #2 is 356 1. Capsules may be mandfacired by filling
the samic pronartions into capsules,

EXAMPLE 42
Bi-Lavered Tablet (War Graculation)

[0328] A Bi-layered tshlat in secordance wiih the presenl
ivention which comprises phenylephiine hydrochloride
and carhinonamine malerie i a Hrst sus.zined ~clease layer
and pheayloebeine hydrochloride e 8 secoud sustaiped

refeane layer i ilustrated as bllows;

Werghtfishilzg Wreight batch
T &2

Faver 1 {5

A
Sabinoramire fdlu2nle s
) ¢l Kan) B
Sithafied Microorysialiine Celluinse ROTH
Endraghl NE 150 s,
Magresium Siennie RS] 0
barver 7 ustuintd rolems,
Prensierionne indiochlonide RurY
Microertailine Celluese (PH100) B3 1
Fumagit N : W01
Merioep! Bk Viemiuny X
Stear o/ g Ry
N 2o sl sleanly it 4
TJotal RIS 500

(03291 Procedurs:

[0320]  {3) Susiained release laver #1: Mix the phenyieph-
vine HOL carbinoxamine maleale, MethocclBEAM and
siffcifivd microcrystalhne cellalose i« hish shaar mixer/
granylalor for 10 minutes, Granelats the shove blerd using
a Budragh@@ NE (3042). Dry the grasuiation vntil the LOD
i less than 2.0%. Screen granules throngh ¢ US sieve sive
# 14, Adid the granubes and the presvicened nagnesivm
siearate a2 V shaped blender and nix far 3 minntes,

{0331] (b Sustained releuse lavee #2° Sereen all ingredi-
ents throvgh a US sieve size # 30, Mix the phenyiephring
hyviroctonide, mictooystaltios ceflidose PHE 102, and

ric acid in g hugh shese miserpranulator e 1 minutes.
Cirapulate the above blemd using o Fudragii® ME (30%).
Jel the Muthouel@194M 1o the granudsion 2nd Lo mix for
5omirutes, Dy the gracu bz unt! the LOD is less than
209, Sereen granules throngh a US sievs size d 14, Add the
granules and the prescrevncd magueeiun: slearale ina ¥V

shaped bleader avd mix Yor X minules,

FOR32T Manulacinre bi-favered iaclors wsing a sotary bi-

fablel press whert ineach abie! laysn 71 is 230 mg, and

fayer#2 15 250 me. Capsules may be manuticirred by filling

the sune propotticns o capsulzs.
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LXAMPLE 50

Bi-Layered Tablet (Wet Granulation)

£1333] A bi-layered tablet in accordance with the present
invention which comprises phenylephrine hydrochleride
and diphenhydramine hydrochloride in a first sustained
«:lease layer and codeine phosphate in a sccond sustained
release layer is illustrated as follows:

Weight/tablet Weight batch
tngredients (mg) (KgY

Layer 1 (Suslained release)

aenylepherine HOY 1200 12600
Liphenhydramine HCI 120 12.0
lethocel KaM L. 2004
silicified Mizrmerystalline Cellutose 350 s
irudragit NE 20.0 200
NMagnesium Stearate 30 R
Layer 2 {Suslained release)
¢ adeine Phosphale 300 0.0
Mivrocrystalline Cellulose (PH 102) 5540 RER)]
Fudragit NE 150 2.7
slethocel KM Preminm 1380 1380
stearic Acid 0.0 200
Magnesium Stearate 24 10
"Iotal 6500 650.0)

[0334] Procedure:

[#335} (a) Sustained release layer #1: Mix the phenyleph-
1 ne HC, diphenhydramine hyelrochloride, Mcthocel®K4M
iad silicitied microcrystalline cellulose in a high shear
nuxerfgranuluior for 10 minutes. Granulate the above blend
vsing a Eudragit® NE (30%) Bry the granulation until the
1O is less than 2.0%. Screen granules through a US sisve
~ize # 14, Add the granvles and the prescreened magnesium
slearate in a 'V shaped blender and mix for 3 minutes.

f9336] (b) Sustained release layer #2: Screen all ingredi-
wals through a US sieve size # 30. Mix the codeine phos-
vhate, microcrystalline cellulose PH 102, and stearic acid in
¢ high shear mixer/granulator for 10 minutes. Granulate the
wbove blend using a Ludragn® NE (30%). Add the
Methocel®K4M 10 the granulator and post mix for 5 min-
vies. Dry the granulation until the 1.OD is less than 2.04%.
Screen granules through a US sieve size # 14, Add ihe
srapufes and the prescreencd magnesim stearate in a V
«haped biender and mix for 3 minutes.

{1337] Manufac.urc hi-laycred tablets using a rotary bi-

Liver tablet press where tn cach tablet layer #1 is 390 mg and |

faver #2 is 260 mg. Capsules may be manufactured by hilling
the same propertions inte capsules.

EXAMPLE 51
Bi-Layered Tablet (Wet Granulalion)
i1338] A bi-layered tablet in accordance with the present
vivention which comprises carbinoxamine maleale i a lfiest

~ustained release layer and phenylephrine bydrochloride in
« second sustained release laver is illustrated as follows:

42
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-continued
Wcigal botch Weight/tablet Weight hutch

[reredicnts iWg) Ingredients (mgh (Kg)
tayer | [Sosmimed rel Sodium Starch Glycolate 10.0 10.0
— Magnesium Stearate Lo 1.0

Cuhinoxanine Matete s 80 Layer 2 (Suslained rcleasc)

Lavtese Merohydiie ohl #1103 -
Methorel K4hl wL 5.0 Paenylepherine hydrochloride 00.0 0.0
Silc e Microerys tidline Ceflulose R FL) Lactose Monohydrale 0.0 50.0
Fudrume N KLt 200 Dicalcium Phosphate S0 50.0
I ar KA1 Kollidon SR 2200 2204
Lay {Suained re.oase) Stearic acid 180 150
- Magnesium Slearate S0 50

Fheny fepherine hydesebloride.

153 Cellulese (PH 162) ‘Fotal 550.0 5500

iV FAN Prenuom
Sienrie Acld

M paesm Slearate

Tein) 21510
FORANY Procedure:
FO345] {9 Sustaioed reloase faver # 10 Mix the carbinog-

amine malvete, Mothoedd®RAM, laotose wmonoledrate and
siliclficd mivroerystailine cetlulose oo Sigh shear mixer/
granufaiod for 10 mminutes. Granulate the ahove biend using
a Budlreginf NI (309:). Dry the granelation wniil the 1LOD
15 less theo 2058, Screen granules through a US sieve size
# 14 add the grancies and the presorcencd nagoesium
stearale in ¢ V shaped bleader and mivivr 3 minates.

FR343] (k) Sustained release laver £20 Sereen sll ingredi-
ems through & US sieve size # 70 Mix the phenvlepinine
hydrachlngide, miceoervsialline eddlnlese PH 102, and
stearc aowd i a ugh shear minergranukator for 10 minutes.
Gragmlate the above blend using, @ Eudrapit® N2 (30%).
Add tie Methocel®BK4M 1o the granubator and post mix for
Somioutes Dry the gramilation tonl the 1O & less than
2.0%. Sereep granvies through a US sieve siie 4 14, Add the
grantiles and the prescrecned maganesium stearate in o V
shapudd biender and mix for 3 minuies.

[6342] a rolary bi-
laver tuhiel press where tn cach tabier v Kimg and
loyeri 2 is 205 me. Capsubes iy be mazafactered by fiifing
the sie prosaitoms infs capsules,

Manulacture bi-layend tablus tising

ERAMPLY 32
Hi-bavered Tablot (Dirve: Compression)

[4343) A ridayered tablet i acen-daaen with the present
invention whicli comprises promethasine Rydrochloride
(foager balt-life drug) in an immodiae release aver and
pheavyiepheine hydrochloride fshoctor hall-iife dewgy in o
sustamed refease layer 18 llusirated as tollows:

Wipiltetle,  “Weight bawch
Iagsed eats Y {Kgi

Faver 1 {imasedisie rleases

Prosaethizing 1 Sn PRRY
S Mo, pentaltine [ Han
Celinlose

[1344] Procedur:

{9345]  (a) Immediate release layer #1: Screen all inpredi-
vots through a US sieve size # 30. Blend (he promethavine
iydrochloride, microcrystalline cellulose and sodium starch
alycolate for 20 minutes. Add magnesium sicarate 1o the
¢ bove blend and mix for an additonal time of three minutes.

103346] (b)Y Sustained release layer #2: Blend the phenyle-
phrine hydrochloride, lactose monohydrate, dicaleium phos-
rhate and Kollhidon® SR for 20 minutes. Add stearic acid
i.nd magnesium stearate 10 the above blend and mix for an
i dditional time of three roinutes.

{9347] Manufacture bi-layered tablets using a rotary bi-
l'iyer tablet press where in cach tablet the immediate release
lyer #1 15 150 my and the sustained release laver #2 s 400
mg. Capsules may be manufactured by filling the same
| roportions into capsules.

EXAMPLE 53
Bi-Layered Tablet (Wet Granulation)

[:348] A bi-laycred tablel in accordance with the present
invention which comprises phenylephrine tannate and chlo-
ipheniramine tanuate in an immediate release layer and
i henylephrine tannate in 4 sustained release layer is llus-
trated as follows:

Weight/tablet Weight bateh
fugredicnts img) (Kg)

Layer ! (Immediute release)

'henylepherine Tannate 00,0 6l
+ hiorpheriramine Tannate 81 84
-ilicified Micrecrystalline Cellulose 2080 2080
{avidone 4 0
 roscarmeltose Sodivm 108 0o
*lagnesium Stearate 1.6 1.0

Laver 2 {Sustained release)

Phenylepherine 1annate 0.0 RN}
*ficroerystalline Cellulose (P11 162) 304 0.0
iAcaleium Phosphate 30013 100.4
I"yidone 15.0 150
“lethocel K4M Premium 21040 2100
“tearic Acid 200 200
Liagnesium Stetrate 50 5.0
"1t} 0.0 0.0




(6323 Procedure:

(43507 (21 Ymmediate release Javer #1: Mt the phenvle-
phiiie rannare, chlorpheniraming jannate, siliciled microe-
rystatliae celulose and croscanpeliose sodium, in a high
shear mine-granulator for Jminutes. Granulale the ahove
bBiend using & 3% povidonae solution (3.0 Ky povidone n
7.0 Ky pusified waterh. Dyt L_,mll'l!.l!lﬂl‘ uniil toe LOD s
Jess than LG5 Sereen granules | 2 US sivve sive #
b Add e granules and the pu\w.um:d Maghesimn sear
ate dy oV shaped blender and mix for 3 minutes,

{0331 ¢y Sestained release lyer #2: Mix the Phenyle-
pherine tranaic, microcrvaiatioe collutess PH 102, dical-
cium phosphiate, Methoed! K4M Preminm and siearic acid in
& high sheur miserfgranuiaor for 10 rinutes. Tinoulaic the
above biuwd using a 30% povidon. soluticn {150 Kg
povidane i 330 Kg purificd water). Dy the granulation
until the LORY i less thae 200 Screen granules through a
US sieve stz # 14 Add the granule wad the prescreened
mannusiun siearate in W oshaped blesder and mix for 3
minutes.

[0353] Manufactuse bi-lavered lableis using o otary bi-
layer tebled press where in wach tahla layer #1145 290 mg and
Layer #2 is. I‘U mg. Capsuies may be manufacivzed by filling
e same proportions nto capsalss

EXAMELL 5t

- layered Tablet (Wt Grenulalion)

[0333] s ki-lavered tabler in aeenzdance with the present
invention which comprises. diphenhvdeaming hydrochioride
in an dmmediate release laver ana phenyleplitine hydroehlo-
ride in a sustained release laver s iHustrited as follows:

Weighirtahist Weigat baich
Treresivnlz ' ) {Kg)

siliydsnnene TIC 0. 0.0

fued Microeredaliipe Cellulese st Sl
Povidone ka1 20
y . HLO
1.0

PRty ephernwe FICH .
slafling Cetludose (TH 402y

Magreaing Slearte

LY

(03547 Procedure.

(03351 (a) Immediade release yer #0: Mix the dipheny-
desmine hrdrachlonde, slisified microcrvstaliine cellulose
amel erosearme ose so dmm.in 1 hi- shear ruxerfgranulatar
for 1 minvies. Granulie the above tlend usm;, a 30%%
povidone solution (3.0 g povidone i 10 ¢ paritied water).
Diry the granulation uati] the LX) i fese than 2.0%. Screen
granutes through o US sieve size 7 U1 Add the granules and
the prexer eneid magnesiuin sleaate in 24V shaped biender
and inix for 3 minotes.

[m 58] (M) Sustained release laver #2: Mix the ohenyleph-
rine hvd trochiloride. micioe r},»lull.m. cetlui~se PH HOL, dical-
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vinm phosphate, Methocel K4M Premium and stearic acid in
% high shear mixer/granulator for 10 minutes, Granubate the
thave blead using a 30% povidone solution (15.0 ¢ povi-
done in 50.0 g purified water). Dry the granulation vntil the
[.OD is less than . 0%. Screen granules through @ US sieve
size # 14. Add the granules and the prescreened magnesium
slearale in a V shaped biender 2nd mix for 3 minutes.

[1357] Manofacture bi-layered tablets using a rotary bi-
Liver tablet press where in cach tablet Tayer #1 is 200 my and
Liver #2 is 350 mg. Capsules may be manufactured by lilhing
lhe same proportions inlo capsules.

LXAMPLE 55

Bi-Layered Tablet (Direct Compression)

{0358] A bi-layered tablet in accordance with the present
inveaiion which comprises guaifencsin in a first sustained
n:lease layer and phenylephrine hydrochloride in a second
sastained release layer is illustrated as {ollows:

Weightjtablet Weight batch
[ngredients () (Kel

Layer I (Susiained release)

Ciuaitenesin 600 RV
Methocel KI15M 200 D
Silicified Microerystaline 70 0
Cellulose

Magnesium Stearate 80 4.0

Vayer 2 {Sustained release)

Phenylepherine hydrochioride 5.0 0.0
Dicaleium Phesphate 0.0 350
Kollidon SR 172.0 S0.04
Stearic acid 150 B

Magnesium Sieajnie 3.0 S

Total 12000 viXL0

{9339] Procedure:

{93607 (a) Sustained release layer #1: Screen all ingredi-
cnts through a US steve size # 30, Blend the guaitenesin,
Methocel® KISM and silicified microcsvstalline cetlslose
Ior 25 minuies. Add magnesinm stearate 1o the above blend
cndd mix for an additional time of three minules,

{n361] (b) Sustained relcase layer #2: Blend the phenyle-
phrinc hydrochlor-de, dicalcium phasphate and Kollidon®
SR for 20 minutes. Add stearic acid and magnesium stearale
11 the above blend and mix for an additional time of three
NS,

19362} Manufaciure hi-layered fablets using o rotary bi-
iwver ablet press where in cachitablet layer #1 is 880 mg and
Liver #2 {s 320 my. Capsules may be manufactured by lilling
!¢ same propottions into capsules.

EXAMPLE 56

Bi-Layered Tablet (Wet Granulation)

i1363]  Abi-layered tablet in accordance with the present
invention which comprises brompheniramine maleate in o
I'rst sustained release layer and phenylephrine hydrochlo-
rde in a second suslained release layer s illusirated as
tollows:
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-continued
We pht 'l Wlmit batch Weight/tablet Woight batch
legradients Rl (<) Iagredients {mp) (Kg)
Tayer | L\ Lty fayer 2 (Sustained release)
Beomvhenbamine Majeals ol 6.4 t'zenylepherine hydrcchiorde 200 120
Markuaeer KISM G G0 HMicroerystaliine Cellulose (PE 102) 454 180
Sifldfed Microayvstatliae Cellulese R SC.0 Ludrepit NE 150 0.0
: N 420 =lethecel K4M Premium 0.0 4100
LR R A1 N ~reuric Acid 204 R0
Layer 2 (s “lagaesium Stearale 20 0.3
i I T
Prenylepheoe bR BUR GiL0 Tl 15100 4.0
Microenastaliee Cellutose (PR 30Z) 5540 450
Hidragit NF 164 1549
Meth cet KR Proming W 17140
dracedire:
Srenre acd s e [11369] Procedure:

Magrestun Slunale

Yirad 450, 4300

[6360]  Prouedure:

[U365] (a) Sustained release lavee #1: Mix the bromphe-
miramind pdente, MethooedBRSM and silieiticd micreog-
rvataliine cellulose o @ high shear miverpranulaoe tor 1
mn putes, Caremilate the above biend! u.\iu;_; a Ludropit® NI
). ey the cranubation unbl the 1O 16 less than 2.0%.
Sereen gravales fhrovgh o US swve sive # 140 Add the
grainies and the prescres ncd magnesinm slearale in 4 V
slmu o Blender .u.d mix jur 3 minbrs.

[9366] () Susteined rolease fayer £20 Sereen all ingredi-
ents theotreh o US sieve size # 30, Mix the pheavlephrine
hydrechiorde, microcrvstalune cellulose P 102, dicalcium
pliogphate -aud stearic acid m a gl shewr mixerigranulator
for $0 minutes. Geannlate the above Dlend wsing o Cudeagt®
NL O30y, Add the Mohece RN 0 the granulator and
post i for 3 mimtes, Drv the graoniotion watil the 1.OD
1 loss than 2405, Sereen \'mnn; s through s Us sieve sie
# 1 Add dwe granses and {lrmn'mul thapnesiim
:srcarn[L in a ¥ shaped l-lu!‘,h,r and piex for 3 mingies.

LO367] Mannfactiire bi-layersd atdets using @ rotory bi-
Jay e press where inach tabled Lever 8 1is 200 mg and
ayer £2 i 250 arg. Capsuies may be manafactiand by illing

the suive propenions into \"'M‘l

EAAMPTL 57

Bi-Layered Tablet (Wet £ranuiation}

[036R] A Bi-lavered wblet in a_cordines widh b present
invention which comprises giaifenesin oo g Gt ,lhmm.cl
release ld_)bf ani phe ny’umnm 1d .!Lh[uk i ;
susutined seiease iayer is Unisirated .. jotlows:

WL ghi e D Weght batch
Tag edients g (Kai

Silicifiea Motz e Cell e 4

Fawragit 3 RER

BMigzaesiiny stenate o

{M370] (a) Suslaincd release layer #1: Mix the guaifenesin,
Methocel®KISM and silicified microcrystalline cellulose in

. high shear miwcr,r‘yanuhlor for 10 minutes. Granuiste the
‘.ho\” blend vsing a Ludragn@ NE (30%). Dry the granu-
lation until the LOD is less than 2.0%. Sereen granukes
lhrough a US sieve size # 14 Add the granules and the
yrescreened magnesium stearate in a 'V shaped blender and
mix for 3 minutes.

10371] (b) Sustained relcase layer 42: Screen abl ingredi-
uvnts through a US sieve size # 30. Mix the phenylephrine
HCL microcrystaltine cellulose PH 102 and stearic acid in a
irigh shear mixer/granulator for 10 minules. Granulate the
tbove blend using a Ludragit® NE (30%). Add the
IMethocel®K4M 1o the granulator and post mix for 3 min-
eies. Dry the granulation until the 1.OD is less than 2.0%.
sereen granules through a US sieve size # 14, Add the
vranules and the orescreened magnesium stearale inoa V
»haped bleader acd mix for 3 minutes.

[0372] Manufacture bi-layered lablets using a totary bi-
Layur tablet press where in each tablet laver #1 is 1300 mg
-nd layer #2 is 210 mg. Capsules may be manufacturcd by
Pilling the same proportions into capsules.

LXAMPLE 58

Bi-Layercd Tablet (Direct Compression)

[1373] A bi-layered tablet in accordance with the present
i.ivention which comprises phenylephnine hvdrochloride in

first immediate release layer and phenylephrine hydro-
<hloride and dipherhydramine hydrochloride in a second
sustained release layer is dlustrated as follows:

Weightitablet Weight baich
Tngredients {my) (Kg)

Laver 1 (Immediate relense)

Phenylepherine hvdrochloride a0 200
silicified Microcrystalline 160.0 1460.8
Cellulose

Sodium Starch Glycolate 9.0 0
Magaesiun Stearnte i0 10

Layer 2 {Sustained release)

Phenylepherine HO 610 6.0y
Diphenhydramine FiCl 6.0 Gk
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~cemifinued

Irgpedients kgl

Die et Pheophiri

Tl N KGR

(78] Procedure:

[0375] (1) Immediate release Laver #1: Sereen all ingre-
dicnls through a US sicve sive # 30, Problend a portion
(abont & third of the wlaly of the silicified micrecrystalline
ceitutors and ol the pheuylephone byedrochlonide for the
immedinte releaze Javer for 13 minutes. Add sodium starch
piveolate and pix for addtionat 10 minutes, Add magne-
sium sicarale (0 the ahove blend aird mix foc three mioutes.

[6376] {b) Susirined reluase laver #2: Screvn al! ingredi-
ents through a US sieve sive & 30 Preblead o poetion of the
Kellidue SR {about a third of thu etal) and uli the diphen-
hydrauine hydrachloride for 13 minaes. Add the remaining
Kollion SR, phenylephrine hydrochioride aod dicalcium
phosphats 1o the above preblond and miy for additional 20
minuics, Add siearic acid aud e nesium steprate o the
abave: lend and mix for three mmbtes,

10077 Manufacturt bi-bevordd tablets tsing 2 rotary bi-
layer tablet press where in cach tablet the immediate release
laver s 200 mg and the susiained veleass laver s 460 mg.
EXAMPLE 39
Bi-Layered Fable! {(2irca Compression)

[0378] By using the provess doseribod in Hvempie 58, a
bi-lavercd tabict which contains phenvienhrine bydrechlo-
ride i an immediate release lever anid phenylephone bydro-
chioride and dexbromphomiramine maleate m a sustained
refease kyer isee the formule Felow) may be manulactured
by ustoy direel eompression:

tedicals

Laver ¢

Pheaylepherine pydro: hlon b [
silicified Micracrysialine O o RRT I
Sedivn Starch Glveal e ]
Maine:ium Sicarete B3

Laver 7 (b

o helaisng

Priaylephcrine agdrocheids ELEY
Dexampheriranine maleate Bl
Dricaleium Phospaaie Wy
Kol jdon SR

Sttare Acid i
Magzesium Stensate AR
“Trtel Ry

EXAMPLE 6
Bi-Lavered Tablet (Wei Granulation;
(03797 A bi-lavered tabict in accordaace with the prosent
wvention which comprises phenviephene hydruchioride in

}JJ
S
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i nimmediate release layer and phenylephrine hydrochloride
tnd chlorpheniramine maleate in a sustained release layer is
ilustrated as follows:

Weight/tablet Weight balch
Ligredients (mg) (K

Layer | (Ipeediate release)

ienylepherine hydrechlonde 1.0 0.0
sibicified Micreerystallioe Cellulose 111.0 L0
tavidone 30 30
¢ roscarmellose Sedium 100 104
“lagaesium Stearate - 140 1.0

Layer 2 {Sustained release)

Vhenylepherine HCI [N} GO
Chiorpheniramine Maleate L2 0
*icroerystalling Cellutose (PH 102) 20 RIXH
1 icalcium Phosphate 1004 100.40
“yvidone 180 15.0
Mlcthocel K4M Premium 2120 20
reeuric Acid 0.0 200
Uagnesium Stearate T En 30
Tatal 5850 S8R50

[1380] Procedure:

3817 (a) Immediate release layer £1: Screen all ingredi-
unts through a US sieve size # 30. Blend the phenylephrine
hydrochloride, silicitied microerystalline  celtulose, and
croscarmellose sodium in a high shear mixer/granulator for
i0 minutes. Granulate the above blend using a 30% povi-
cdone solution (4.3 Kg povidone in 10.0 Kg purificd waler).
Diry the granulation until the LOD is less than 2.0%. Screen
vranules through a US sieve size # 14, Add granules and the
presereened magnesium stearate to the above blend and mix
tar 3 minulcs.

[D382] (b) Sustained release layer #2: Screen all ingredi-
- nts throngh a US sieve size # 30. Blead the phenylephriae
hydrochloride, chlorpheniramine maleate, microcrvstalline
ccllulose PH 102, dicalcium phosphate and Methocel K4M
Fremivm and stearic acid in a high shear mixerfgranulator
for 10 minutes. Granulate the above blend using a 304
ividone solution (15.0 Kg povidone in 35.0 Kg purificd
water). Dry the granulation uetil the LOTY is less than 2.0%.
Screen granules through a US sieve sive # 14, Add granules
cud the prescreened magnesium stearate (0 the above bleod
.nd mix for 3 minutes.

{0383] Manufacture bi-layered tablets using a rotary bi-
Fiyer tablet press where 1n each tablet the immediate release
Liver is 135 my and the sustained release layer is 450 my.

EXAMPLE 61

Bi-Layered Tabiet (Wet Granulation)

{1)384] By using the process described in Example 60, a
ivi-layered tablet containing phenylephrine hydrochloride in
+.nimmediate release layer and phenylephrine hydrochloride
:nd chlorpheniramine maleate in a sustained release layer
:nay be manufactured by using wel granulation:
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-continued
. Joy |
theredients Weightablel (mg) Engredienis Weighttablet (my)
. drae Hydroxypropylmethyleeilulose 2120
Layer | lh,—vffwz.l.:. lafuane) Stearic Acid 0.0
Magnesium Sterate 50
Phenviephoaine hvdichlas Je RON
wifted Mictarysia'ine celilose s Total 7300

Croseanmeliose sodium

Mugresing Sterate 15 EXAMPLE 62

Layer 2 tSusiaiaed Release)

Phenyiepwrise i Bi-layered Tablet (Wet Granulation)

Chlerpheniarine Maleat: iC

Microcrysialline Cerdutos: 102 RN i} . i .

L ctose Monohyd . 10385] A bi-layered tablet in accordance with the present

Chelose Nomonydtiie Bt N

Dicateiunt Phosphiie 10 swvention which comprises phenylephrine hvdrochloride in
RSt 1] 108 [ S, -

Povidons G « sustained release layer and carbetapentane citrate in a

:mmediate release layer is illustrated as follows:

Formula
Amounts
Process Steps Ingredieats Dose (mg)  Seale-Up
Sustained Release Fayer

Wet Mix RMI - PURIFIEL) WATER 48,000 15000 kg
Waet Mix RMI - POVIDONE K-30 UsP 1200 2750 kg
Pre-nlead RMI - PHENYLEPHRINE 1) UsP A0 12,500 kg

UUNMIC
Fre-blepd RML - CAL PHOSPHATE DIBASIC 23000 EEJRE

DIHYD
Pre-blend RMI - PROSOLY SMCC 90 125.000 39062 kg
te-blead RM! - METHOCEL KaM PREMIUM UsP LG 15.025 kg
Fiai blend RMI - METHOCEL K4M PREMIUM U3P 144.000 45.090 ke
T hiend RMI - MAGNESIUM STEARATE NF 4.00) 1.250 ke
Layer Weight: A00.000

Immedinte Refease Layer

Wet Mix RMI - PURIFIED WATER 24.000 7500 kg
Wer Mix RMI - POVIDONE K-30 USP 0.000) 1LR7S ky
Pre-bland RMA - CARBETAPENTANE CITRATE 40003 12500 kg
Pre-hiend RMI - PROSOLV SMCC 90 100402 31250 kg
Pre-blead RME - LACTOSE MONOHYDRATY #3146 601 12,500 ke,
Pre-blead RMI - SODIUM ST RCH GLYCOLATE 8.00) 2500 ke
Pre-blend DYE - FD&C BLUF #1 ALLMINUM 0150 0.048 kg

LLAKE
Final blend RMI - PROSOLY SMCC %) 145.088 48528 kg

hlend RMI - LACIOSE MONOITYDRATE #1160 40000 12,500 kg

Fira) blend RMI - SODIUM STARCH GLYCOLATE 16.003 SAEM) kg
fna blend DYE - ED&C BLUE #1 ALUMINUM .156 0.048 ky

LAKIE
Lube blend RMI - MAGNESIUM STEARATE NF 4041 1,250 kg
Layer 400001
Weight:
Totabs{wt} ROGL00 250.000 ke

Totals (ablets) 1 JI2.E00
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[0336]  Procedure
[0387] Sustained Release Laver {4aver 1}

[03R3] 1. Set aside (13 kg of Punficd Water to 2e used a
step &

[03%9] 2 Prepare 3 soluticn using the seale vp anounts of
Povidons K-20, and ihe rernaining Purified Water ftom step

k.

{o39d] 3 Blend the pre-blend serle up amounis of Phe-
ayiephrine HOTUSP, Caleium Phospliate Dibasie Dibvdrate,
and Prosolv SMOC 94 with a hugh shear mixergranulaior
Tor HY minutes.

[6391] 24 With the mixeraminuialo r o, pump te solutien
prepared instep 2 in 1o the mixes/gracnlator, Atter comple-
tion, siop the mixerfgranuistor aod rinse the eontainer with
the Furitied water set aside instep U Poenp the rinse water
10 the miver; pranulator with mixei on. Tury off mixer when
corpleted,

(02927 5. Chatge the pre-blend scale up amount e Metho-
col E4M promium w the mixern granulator ang mix for |
miieie.

(03335 6. Dy the gramdmion wntd the 10D i 4% or fess.
fa3%4] 7. Puss the dricd granulation through 2 Fitzpaick
Fimill fined with & 14 mesh servon.

[G3%3) . Scrcen the final blend scale up amount of Metho-
vel K4M pronun through a [4 nwsh screen,

[#396] 9. Blend the milled graselation from swep 7 and the
screened materials frony siep ¥ vsing @ V-blender for 20
e,

[O387) 10, Sereci the fube seele up amonnt ol Magnesium
Steaiate vsing o 30 mesh serecn.

[03937 1 Transfer the sereened Magnesivm Stearate to
the Viblegder and biend for 3 minetes. When conpleted
discharue into drums double Tinct with polyeylene bags,

[0399]  lwmcdiate Relewss Laver (Layer 1)

[0480] 1. Set aside 005 kg of Purified Water to be useid in
slep st

{04817 2. Prepare 2 selulion vy, the scale up amounts
Povidone K-30, and the remaining Puritied Wele from siep
i.

[0402] 3 Blend the pre-blend seale up amounts of Carbe.
Lpeatane Clirsle, Prosoly SMUC 3 Lactose Monahydrale
4316, Sodium Stareh Glyeolaie, aod FD&C Blue #1 Alu-
minum Take usiy 2 higo shear mixsegranaiator for 10
mires.

[64637 <. With the micerzranutator on, pump the sohiion
prepared in siep 2 n to the mixcr/arenlaios. Alier comple-
tion, stop the milserfgranulator awd nnse the container with
the Poritied Winer set aside in stop £, Pump the rinse watey
1o the mixet/geanialos with mier oo Allow mixturs o mix
for an additional minute then tura miser/yrantlator off

[0404] = Doy the graatilaion uptd the T.OD 55 4% or less,

[H63] 6. Pass the dried granebuticn thiough o Pliepatrick

Friemill finted with a 14 inesh sereen.

Dec. 1, 2005

{0406] 7. Screen the final blend scale up amounts of
Frasolv SMCC 90, Lactose Monohydrate #310, Sodium
Starch Glycolate, and FD&C Blue #1 Aluminum Lake
ihrough a 14 mesh screen.

[1407] 8. Blend the milled granulation from step 6 and the
soreened materials from step 7 using a V-blender for 20
ininutes.

[3408] 9. Screen the lube seale up amount of Magnesium
dtearate using a 30 mesh screen.

11409] 10, Transfer the screcned Magnesium Stearaie to
the V-blender and blend for 3 minutes. When completed
discharge into proper drums double lined with polyethylene
b ags.

(14101 Compres bi-layered tablets using 4 rotary bi-layer
Lablet press where in cach tablet layer s 400.0 my and
faver 2 1s 400 my.

[N411]  The above examples 41-62 illusirate how 1o manu-
lactuire a bi-layered tablet containing a decongestant, ic.,
nhenylephrine hydrochloride, in (at Ieast) a first layer and an
. ntihistamine and/or a decongestani and/or an expectorant in
{at least) a second layer. Non-limiting examples of other
possible active ingredients m an exemplary range s
dleseribed in the above Table | can be emploved depending
o n the specific therapeutic eifect desired.

EXAMPLE 63

Bi-Layered Tablet (Wet Granulation)

[412] A bi-layered tablet in accordance with the present
invention which contains phenylephrine hydrochloride in
both an immediate release Jayer and a sustained release layer
.nd carbetapentane citrate in both an immediate release
Yaver and a sustained redease laycer is illustrated as [ollows:

Weightitablet Weight bateh
iigredients {mg) (Key

Laver 1 (Immediate relensei

¢ aibelapentune citrale 154 23

I acnylepherine hydrochlonide 150 223

*licified Micreerystalline Cellulose 74.2 1.3

+ roscarmeliose Sodinm 10.0 150

> lagnesium Stearate 0.8 1.2
Laver 2 (Sustained release)

¢ arbetapentane citrale 45.0

" wenvlepherine hydrochlonide 450

M licroerystakiine Cellulose (PH 102) 2040

Twidone 8.0

“ethocet KéM Premium 1300

S lugaesiun Stearate 0

't atal 3854

14L3]  Procedure:

10414] (a) Immediate release laver #1: Mix the pre-
+ xreened (# 30 mesh) phenylephrine hydrochloride,carbeta-
pentane citrate, silicified microcrystalline cellulose and cros-
carmellose sodium, in a V shaped biender for 20 minulces.
“dd presereencd (# 40 mesh) magnesium stearaie in a V
s haped blender and mix for 3 minules.
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[D433] (b) Sustained relvase Brver #20 Mix the phenvleph-
vine bedrochilonide, carelapentane irate, Methovel K4M
Prerniurn and microcnystalline celivlose in 4 oz shear
mixersaranuinor for 10 minutes. Grisidaie e shove blend
sing a 309 povidone selution (120 Ky povidon s i 28.0
K2 purificd water) Dry ibe martlation solif te {OD I8 loss
ihan 2 0%, Sercen prasiufes throagl & US sicoe sive # 14,
Add the granufes and the presereencd magnisiva sicarate in
4 W shaped Blender and miy far 3 winakes,

[9414])  Manalaciure Bi-igverod aoles using o rotary bi-
laver bl prassowhere 0 cach tabie Brper #1115 mg and
fayer £2103 270 my.

LRAMPLE 03

Bi-Lovered Tablel (Yot wrawlation)

[0417Y A bi-lavercd tablet in acen dasce wili the present
invention which comprisas phenvtephwine hydmehloride
and owaiicoesin in two dilferent susiained release Tyers s
ilustiated as follows:

Dec. 1, 2005

424] 6. Dry the granulation until the LOD is 1% or less.

{425] 7. Pass tl.e dried granulation through a Fitzpatrick
titzmill fitted with a 109 screen.

{1426] 8. Screen the final blend raw materials through a 12
mesh screen.

[0427] 9. Blend the milled granufation from step 7 and the
rreened materials from step & using a V-biender for 20
itinules,

[1428] 10. Screen the lube hlend natenial through » 30
aesh screen.

[1429] 11. Charge the screened malerial from step 1010
he Veblender and blend for 2 minutes. :

1114301 12, Discharge balf of the blended product into
vroper drums double lined with pelyethvlene bags and set
=side for step 16,

{14311 13. Screen the color blend material through a 30
aesh screen,

ol

e __Amiounts

Prode-a Steps Sagredients Uase{m) Scal-Up

Wl b EME PERTENYY WA F Y 1248 kg
Vel Miv UL POVIRONE -3 ) 9 L[] ERRKE V]
Pic-blind AMA - GLARFES RS o AL 18T D ke
Pre-nisnd RMA- PHERY DEFERIED HOL DSP W L0 120500 kg,
Pro-bloed RMT - CAL PRGSPHNTE C1ASH .00 120 g

ANHYD

Pre-buend RME METHOUED B PReMIUV TSP 16,000 30 kg
Fingt fle - RML - SFPEARIC A N . 4300 6 kg
Final Biend PAMD - MPTHOORE R48 28310 M UV IR 24, 15 kg
Tuhe Blead leddl - MAGNESIOM STFARATE NE 4300 )08 ke
Cala: Blend ByT - FIRRe P10 51 ab A T AKE 0350 N M kg
To.nl {+ SIOM 280 0 kg
Tolal uibe's) REMIN Y

[M18]  Procedure

[0449] 1. Set wside 0.5 by of purified witer o by used as
3 rinne i sep 4

[64280) 2. Preparc asolutdon ush g e seale vp amonots off
Povidore B30, and the vemaiming Parifiad Waer

[O424) 30 Rlend the preeblend scale un smainis of
Gunifeneniy USF, Fheayiophbring 1L LR apd Culiium
Phosphaie Dibasic Anbiyarons wsing 3 bigh whuar mixer/
grannlolor Tor 13 minutes
[od:l 4. Witly the mixerpramiatcr oo, pump the selition
prepared i step 2 in o e miikes fgrasulatorn After comple-
ton, stop Uk misergrantiator god isse the coutager with
the 0.5 g of Parified water s aside instep 1, Musp the
rinse witker {o the muxer/goapwator with weser o Yoen off
i wheat conmleted.

[0231 5. Clarge the pro-Blerd sor'e np amouat of Maito-
ceb MAM premiun o e mixercgreaadaor wnd mix for 1
minnte,

i1432] 14. Charge the screened colar hlend material to the
Veblender and blend for I minute,

11433] 15, Discharge into proper drums double lined with
olyethylene bags and sct aside for slep 1o,

[1434] 16. Compress hi-lavered tablels using a rotary
i-layer tablet press where in cach 1ablet layer 1 is 40010
ag's and layer 2 is 400.0 mg’s.

EXAMPLE 65

Extended Release Suspension (Gel)

1435]  An extended release suspension (in the form of o
+el) in accordance with the present tavention which contains
phenylephrine hydrochloride lon-cxchange complex and
i romethazine hydrochloride is illustrated as follows {the
ahenylephrine hvdrochloride is used in a cantrofled release
farm sinee it has a shorter halflite than the promethazine
ipdrechloride): ’

]
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-continued

l:agrmlic;x[s Anourys mi Ingredicnts Amouni/s m|

Paeayvlepherine nydiochlonide Fguivalen® i 3 g of Silica, colloidal anbydrous, NF 100 mg

: Phenviepheri Glyeerin 740 mg

b oag Xytitol, NF 300 mg

2 Sodium Citrate, USP 100 mg

g Saccharin Sodium eryst., USP, 0.1 mg

S omg Sodivm Benzoate 7.5 mg

Catomer { 12 Citric Acid Monchydrate, USP 3.0 mg

My Pan i Antificiz] Grape F.avor 5 mg

Propyd I Pome FND&C Red # 40 Dye (.5 mg

Seechwnin sadium crvst, LS L7 mg Water qslo 3 ml
Aauticial ©oape Flaver iome
D& Red # 40 Dye 0.5 my

Sedivm flvdeoide foplf s od

Yinley ol mi
(04267 Procedure:
(04377 (1) Add the appropriale aount of sodian poly-
styterse sulphoanie USE (e g Ambedite® P 59) 1o 2
phienvlephrine Pydrochlonigle solutin,

(04381 () Stir the mix for 12 ars
drig resin complex lomaaiion.

e allow complete

[0429]  (3) Separme and ary the ip-nluble dugiresin com-
ple
[0449] () Granulate the drug/resin complex with a

delaved releasclonteric polymer (v, Exdragit® L100,
Kolliden® Mak, Agquacnal@V ¢PD) and dry the granules.
[0441]
[0442]  {5) To an appropete amouni ef wWiter add the
folloving, ingredicnis and dissolver promethazine hydro-
chionide, Cwrbomer (e Carbopol@® Y743, elyrenin,
polyscerbate 80, aethy] paraben, propy! parabun, aniticial
wrepe Havor, PREC red # 4 dye,

(04437 (7) Add muilled granules.

£5) Mill the yranules 1 necded.

(O0444] (8) Add venter jo ROFL of Tl velume,

(04457 (9) Agitate at sudvable ratc 1 avoid seiling of the
suspension aind mainialn @ BOMoZoucous produc: mixwre.
[O446] {100 Nendrative the soledon tea pH of 48 (runge
S5 TS o lom aoge. wsing 3 LY sediom bydroxide
solutinn, Q8 with waier @ ninde Feel volume of 5 mi per

dose

[547]

{113 1t in suitable cona ters.
EXAaMPLL th

Extended Release Smseension (Liguid)

[M3E] A extended release suspension (i the Torm of 2
liguidy i acconlunee with the prsent inveelon which
2o plicnylephriae hydrachilrside wnaciinge com-
plex and promethazine bydmochlonide is dlustrated as fol-
tows

fagredients LB

Al e A8

{-gquif
Fachnge Crngiex Fronglepaedne myur
TR

Phesglephiceine by

Bar g

{9449]  Manufacturing Process for 10000 L Batch:

[0450]  Add the appropriaic amount of sodium polvstyrene
<ulphonate USP (¢.g. Amberlite® IRP 69) 1o a.phenyleph-
* ne hydrochloride solution. Stir the mix {or 12 hrs 1o allow
comiplete drug/resin complex formation. Separate and dry
lie insoluble drug/resin complex. Granulate the drug/resin
complex with a delayed releasejenteric polymer (e.p.
Ludragit® 1. 100, Kollidon® MAL, Aquacoat® CPD) and
dry the granules. Mill the granules, if needed.

{1451] In a suitably sized stainless steel vessel, dissolve
siceharin sodium, sodium benzoate, ¢itric acid, and sodium
uitrate in approximately SO L of warm (about 45° (0,
purified water. In another larpe stainless steel drum mix the
¢ lica, phenylephrine hydrachloride ton-exchange complex,
nd promethazine hydrochloride until a wniform and con-
sistent mixture is obtained. In a separate 1000 L stainless
~feel tank equipr:d with a suitably sized homogenizer/
Jisperser add about 100 L ol purified water. With (he
“womogenizer on, add the silica mixtore containing phenyle-
ehrine hydrochloride ion-exchange complex, and promet-
‘rezine hydrochloride. Add the previously prepared solulion
ol saccharin sodium, sodium benzoate, citric acid, and
«adium citrate 1o the 1000 L tank. Rinse the first vessel with
bout 2 L of water and transfer the rinsate to the 1000 1. tank.
Mdd the remaining ingredicnts and homogenize for 15
inutes.

EXAMPLE 67

Extended Release Suspension (1iguid)

[0452] An extended release suspension (in the form of o
tguid) In accordance with the present invention which
—ontains a codeine phosphate jon-exchange complex, phe-
nylephrine tannate and chlorpheniramine tannate is ilus-
trated as follows:

Ingredients Amounis mt

Cedeine phosphate
Iem-exchange complex

Equivalent te 43 myg
Codeine phosphate

Phenylepherine Tanmate T30
¢hlorpheniramine Thnnate 4.5
udragil ® 1 100 0.2 10 2.8 gams
Silica, colloidal anhydrous, NF 104 mg
Glycerin 740 mg

Xvlitel, NF
Sodium Crirate, USP
Saccharia Sodium eryst., USP,

SO0 ma
100 mg
0.1 me
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-cuniinied
Ligediants fnmunl E
Sudium F"n,n.m FRNTH
C Lsp 24
A .“hm Flavo: S omy
Fonkd Rad 5-1( Dye .5 e,
Whilee qet S ol

[B455] Manofacturing Process iop W60 Ky Balch:

[O488]  Add the appropricte arg unt of sodian: peivstyrone
sulphomte USP {o.g Aunberle®@ IRP n9) 10 & codeine
phesphate solution. Stir the miix for 2 hes o allow complete
drogresin complex fermation. Separaw aind dry  the
insoleide drogTesin cemples. Granutaie ibe drugfezsin com-
plexowiih a (lLle)LU releaserentens polymer (v Ludragit®
I, 100, Rollidon® MAE, /\quaw‘:l‘w TR and dry the
granulus. Mill the gramales, i need-d.

[0435]

In 3 suitably sized stasiless sicel vessel, dissolve
rarin sodimn, sodiim bearo. te, citric il cad sodinm
citrate i oapproximalely SO 1L of warm (aboul 43° O
pui Pwater. T anothoer jarge saindess soel drom mix tae
siben and the codeine phasphaie wn-exclnnge complex,
phenvicpbrine 12onate, ard tw citheopheniramine rnate
unlit & umform and consisient mixue is obtamed. 1o a
separate HOD L wainless s oot aank wquipped with s saitably
sizeed homogenizeridispors2 add about 100 1. of purified
waler. With iy homogenizer on, dod the aihea mixturg
containing, the codeine phosphate  en-exchangs complex,
the phenylephrive tanpate, and the chiorpheniramine tan-
nate. Add the previousty prepered solution of saechario
sudinn, sodim boazoae, viirk: Jox, and sodant curate o
the KWL tank, Rinse the vesst with showr 3 1ot waler
and Lransfer the tinse 1o the 10001 taak. Add the remaining
wgredizms and homoegesize lor 15 nimites,

-

ERANMDPLE 61

Lxtended Release Suspension

[0456]  An extendud release suspension whick conteing a
hiydecedone bitarieate np-exe = complex, « dexchior-
phenit-mine wakate sneexclian: complex s 1 phenyle-
phrise hydrochb:ride n-eschange compley is Hostrated as
!nl‘m\x.

Amou!s wh

oeadance Bitartra.e Fauina el 1 & mg of
Lge Uompiex i draconlann ditarkate
rphaupamias Makealc e alest oo g of
Prchinge Comulex Borarlopt by sas Maleate
pivident o g af
hanpe Comnd i Bher soohee o 1107
AR ol

l“!\."«(”bd{ H) 15
Carizomer fe.p. Carbapoet ® 5743
Muthyl P

Propy ¥ g
ARt Grape Fiavor S ome

PO Bod # 21 D Vg

Woe: qs

[#437] The fornmla desenbedd zhove serves as 9 non-

lisniting example. Any active drug which isanths jorm ol a
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~alt, such as an antihistamine, codetne, or dihydracodeine,
van be incorporated as an jon-cxchange resin complex.
H)458]
[1459] (1) Add the apprepriate amount of sodium poly-
styrene sulphonate USP (e.g. Amberlite® IRP 69) 10 a
dexchlorpheniramine maleate, hydrocodone bitartrate and
shenylephrine HCY solution.

4607 (2) Stir the mix for 12 his 0 allow complete
Jrug/fresin complex formation,

11461]

alex.

Procedure:

(3) Separate and dry the insoluble drug/resin com-

i0462] (4) Granufate the drugfresin complex with o
delayed releasefenteric polymer (c.g. Eugragit® 1. 100,
tollidon® MAE, Aguacoa®t ¢PD) and dry the granules.

1463]  (5) Mill the granules, if needed.

[8464] (6) To a1 appropriate amount of water add the
wllowing ingrcdicnlq and dissolve: Carbomer (v.g., Car
opol® 974), glycerin, polysorbate 80, methyl paraben,
~ropyl paraben, artificial grape flavor, FD&C red # 40 dye.

0465] (7 Add milled granules.
L466] (B) Add water to make up 1o a linal volume.

iN467] (V) Agitate at suitable rate w avoid settling of the
~aspension and maintain a homogeneous product mixture.

(468] (10) Fill in svitable containers ensuring that the
aroduct is homogeneous throughout the filling operation.

LEXAMPLE 69

Suspension Formuls

11469] A suspension formula which comprises codeine
rhosphate and phenylephrine tannate is illustrated as fol-
Lows:

gredicnts g 100 ml,  kgbach
+ adeine Phosphate 0.20 1567
aenylepherine Tennate Q.80 6.0h7
“liea, colloidai anhydrous, N¥ T3 14.417
Iydroxyethylcellulose, NF (1,08 0.417
<bitol Selution #% {non-crystallizing), NF 34,00 243,333
Oilyeerol 14.75 120917
“vlitol, NF 16.00
“odinm Citrate. USP 200
weharin Sodium cryst, USP, - (1,01
- diuem Benzoate, NF (L1s
vitne Acid Monohydrate, USF 0.)6
-rawberry Flavar 0.18
i unana Flavo 013
wified Water 40.55

ital Amount 120.00 105000

{0470]  Manufacturing Process for 1000 kg Batch:

10471] In a suitably sized stainkess steel vessel, dissolve
: wecharin sodium, sodium benzoate, citric acid, and sodiuin
vitrate 1n approximately 30 1, of warm (about 45° (),
curified water. In -nother large stainless steel drum mix the

ilica, codeine phosphate and micronized phenylephinne
nannate until a uniform and consistent mixture is oblained. In
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a separate 1000 1. staioluss sieel vank cquipped with a
suttably sized homogentaerdbisperscs add abont 108G L of
pudificd water, With the bomogenicer on, add the <lica
mixiure containing pheavleehrin. ranate and coduine phos-
phate Add the previously pregaret solvlion of sacecharin
sudium, sodium beuzoate, citric acid, and sadinm ciirate Lo
the 1000 L taak. Rinse the first versei with shoat 2 1ol water
aud trauster the rinsc 10 the 1], tank. Add the remaimuog
ingredients and homogenize for 15 minutes. Fiter product
troveh o 10 micron £t znd Bl o appropnatcly sized
containens

[04727 T make praduats with other agents such as anti-
histamines. decrngestants, nr copuclornts, s or more
combinanens ol cach ol the ingrodients range as
desciibed i Table 1 hedowe can e made dependivg, on the
specific therapeniic elftot desire,

EXAVPLL T

Liguid Vormuia

[6473] A liquid dosage form whic.a comprises rhenyleph-
ring Tydrochloride 15 :linstoated as Jotlows:

Pur Aol P 4251,

: phale USE
Phenyiepherine Hydeachloride TSI
Me byt Pasaben UsP

Propys Pasaben LIS

Propyaine Glyeol U5

Sacowenn Sedivm U sP

Oitsic Acid Vot

Sizswheiry Flavar

Baania blaver

Sobdol Selution 700 USP

1350 kg
0.BN) kg
0768 kg

Purified Water, as requind Lo o

[0474] Manutueturing Frocess S 425 L Baeh Size:

T0473]  n g suitably sized stalrless stee] vessel, dissolve
methvl paraben and propyl parabos 0 appeoramatedy 300, 0f
waem {abaut 45° ), purilied wide . Add chout hatl of the
propyleas glveod and mix for ehout 1l I a separse FOU0
1. stainless steel tank equippeil wi-h « suitably secd apiiator,
adhd aboud S0 E of purified wafer, With the agitazer on, adl
phwenglephrine hydmahloride, cadeine phosphae, saccharin
socdunt and cltre acid and dissotve, Aud the sreviously
picpared paraben/propylere glyeot selution o the 1000 1L
tank. Rinse (he firal vesscr wath about 2 L of svater and
tanster the rinseie e LG L teek, Add 1he semaining
propulene giveod (o a suifubly szed sidinless swel vessel and
dissolve the strasberry and haning Havors. Trans%er this to
the 1000 [, sk Rinse s eontaines with 2 1 of purified
weder and ransfor (o the FORO L mnl, Witg Ure agitator on,
add the sorbitol solutiog 0% o e fO00 . wnk. o a
suitably sized slainless steer disnben the codeisie
phuosphate in about 5§ of purittad woer and Farefero the
0001 tenk. Rinse the containes Al koabew 2 1 of purified
water #ad fraasfer o the 0D ann. Stap the agtatar and
let the selution stand for 15 mimaes O8N fe 425 L with
punif aid wiker, Pilier proc et o abesan e and
{ill in appropriziely sized contuiners,

F76] To male products wiih othe:  anthistamines,
Aeeongesianms, OF cXpeCIornts, n1e or more couthinations of
1ol the fagredients i o rarge s aesciibal o Table 1
dhove can be made derendizg cn ke spochite berapoutic
st desned,
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EXAMPLE 71

Liquid Formula

1477] A liguid dosage form in accordance with the
present invention which comprises diphenhydramine hydro-
vhloride, dihydrocodeine  bitartrate and  phenylephrine
hiydrochioride is illustraled as follows:

-ugredients Per S ml. Per 4251,

iphenhydramine Hydrochloride USP 12,5 mg 1003 kg
*ihydrocodeine Bitartrate USP 10.0 mg 0.858 kp
enylepherine Hydrochloride USP 0.0 mg (L85 kp
*lethyl Paraben USP 9.0 mg 1765 g
*'ropyl Paraben USP LU mg 0.088 kg
"apyiene Glyeol USP 259 mg 22006 kg
~wecharin Sodium USP A8 mg Q270 ky
v itAe Acid LsP 50 mg (1425 kg
“ rawherry Flavar 10 mg 1.850 kg
Yanana Flavor 10 mg (L850 kg
» orbitel Solution 70% USP 3225 my 3730 kp
1"irified Water, as required to q.s. 10 5.0 ml. 43 L

[1478] Manufacturing process for 425 1. batch size: In a
- aitably sized stainless sieel vessel, dissolve methyl paraben
ad propy! paraben in approximately 50 L. of warm (about
13° ), purified ‘water. Add about half of the propylene
utycol and mix for about 1 hr. In a separate 1000 1, stainless
sicel lank equipped with a suitably sized agitator, add about
) L of puriticd water. With the agitator on, add plheoyle-
sfrine hydrochleride, diphenhydramine hydrochloride, sac-
vharin sodium and citric acid and dissobve. Add the previ-
vusly prepared paraben/propyvlene glycol solution to the
000 1 1ank. Rinse the first vessel with about 2 L. of witer
*nd transfer Lhe rinsate to the 1000 1 tank. Add the remain-
g propylene glycol 1o a suitably sized stainless stee! vesse)
. 1d dissolve the strawberry and banana flavors. Transfer this
i the 1000 L tank. Rinse the container with 2 L of punificd
vater and transfer to the 1000 1. tank. With the agitalor an,
«dd the sorbitol solution 70% to the 1000 [ tank. In a
uitably sized stainless steel vessel, dissolve the dihydroco-
-leine bitartrate i about 5 L of purified water and transfer 1o

ithe 1000 L tank. Rinse the container with abour 2 1. of

rurified water and transfer to the 1000 1. tank. Stop the
< gitator and let the solution stand for 15 minutes. Adjust pll
1 3.5 10 5.5 with either HCL or NaOH, gs to 425 1. with
gurified water. Filter product through a 1 micron filter and
1 in appropriatcly sized conlainers.

10479] Lo make products with other analgesics, deconges-

NS, antitussives or expectorants, one or more combina-
tons of ¢ach of the ingredients in a range as deseribed in
“iable 1 below can be made depending on the specilie
‘herapeutic effect desired.

EXAMPLE 72

Suspension Formula

"480] A suspension formula in accordance with the

. resent inveation which comprises diphenhydramine hydro-

hloride and phenylephrine tannate is tlustrated as follows:

AL
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-continued

Ingredicats P ml hLRIKE

e Hhdroch odds J28, MRS
FETHIEIG Yahy 1667

ciddal ':uhy,lrmh, Nje et e
vl ‘ IR0 PN

it Soiul;m ’f"r {non-crysal L0 MRS
Ciyer ol I8N C2R00s
N, NF inf) 113323
Sodivar e, Ush : 16667
Sacchats Sedivm o JG8A

Sidiy

St LT

T3ar. AR

Partt § Water [$X)

Tale! Aroun: Iom, i
(@8] Marafacturing process ke ad333 1

sitahly siied slainfess sicel vessel, dissoive

sodit e sociu beazoate, citrie cod, and sedium sitrate in
approsinzutely 30 L ol wann fsbout 437 01), purilled waler,
I anober large stainiess steed drurt s the sila, diphen-
hyiframine Dydrechionde aod micionized pheaviepivine
tannate unt a upilorm and copsisent o s ohtained. Tn
a4 separnic 100 1. sadidess steel cank uquappoed with a

subtanly sized Bomoganizsr dspers r add sbout 1001, of

punilicd water, With the homogenser on, 2kl the sthea
mixture cantaining pleoviepbriae tnnate omd dipheuby-
dramine hvdrochionide, Add ihe proviousiy prepencd solu-
ton ol saccharin sodiv, sodinn Poayoate, etrie agid, and
sodtunm citale o the J000 ] ek, Ranse the it vessel with
abont 2 Lelwater and tragsfee the rirsate wo e YO Lrank.
Add the remaimog gresdients, g7 O 82333 T and bomog-
e for 15wt Filter paoduet theough o 13 micron
itier and {4 o aporopriviady sizod oontainurs

[B482] To mabe pbicee @i odbier aebbhisamines,
decongestants, aputussives, W 7% Qo ans, 61 o noie

comhinations of each of the ingradens 12 range as
duseribed in Table 1 helow canooe mashe deputing on the
spacdic therapeuine eifact curad,

EnaviPla

wd

Brbavered Tabler (Yirca Compression

G464 A Blavered st i 20co-domee with tha prosent
snventton winch comprises dipin shvdrimme hwldrachloride
in one fayer and phenvleshiing tiverechionde ad diphen-
hydeanine hydiochlonde o the uthes Javer 35 Hustrated as
follows:

Weignt g haich

Loy, redicnis {0 prang;
o [
Lavee | e ediole ‘l pree
s R e
Dphaenis dranroe Hyind o 1o

U ATCTO I 7.

sk frlvct fule Hw il
Moagncs nn Sty E ! ¢ BN

Sl m:

Weight/tablet Weight!1 kg batch

s igredients (mg) (in grams)
Layer 2 (Sustained releasc)
“henviepherive HC 200 276
Ciphenhydramine Hydrochloride 100.0 1378
actose Monohydrate 30,9 G897
! jcalcium Phosphate 50.0 63,97
f,ollidon SR 260.0 AN
“ earic acid 150 207
“dagnesium Stezrate S 6.5
't 2500 1600.0

“1484]  Manufacturing Process

i485]  (a) Immediate release layer: Screen all ingredients

ltrough a USP sieve sive # 30. Blend diphenhydramine
wdiochloride, silicified  microcrystalline  cellulose  and
~adium starch glycelate in a (win shell blender for 20
winutes. Add magnesium stearate which acts as a lubricant,
"1 ihe above blend and mix for 3 minules.

i11486] (b) Sustained release layer: Screen all ingredients
arough a USP sieve size # 30. Preblend a portion (abour '4)
- [ the Kollidon SR and all the diphenydramine hydrochlo-
de for 15 minutes. Add the remaining Kollidon SR, phe-
rylephrine hvdrochloride, lactose monohydrate and dical-
ium phosphate to the abeve preblend and mix [or an
dditional 20 miautes. Add stearic acid and magnesium
lcarate to the above blend and mix for three minules.

487] Manufacture bi-layered tablets wsing 2 rotary bi-
bver lablel press where in cach fablel the immediate release
Fiver 1s 225 my and the sustained release layer is 500 my,

[}488] By using the process described above, a bi-layered
ihler of the following composition may be manufactured
hrough direct compression:

Weightfablet
fagredients (mgs)

Layer 1 {Immediale Releass)

Diphenhydramine Hydicchloride 0
silicified Microcrystalline Cellulose (KA
Sodium Starch Glycholate 1S
Magnesium Siearals 1.8

laver 2 (Sustained Release)

Phenylepherine HCI kil
Diphenhydmamine Hydrechloride 56
Diczleium Phosphate il
Kollidon SR )
Stearie Acid 15
Magnesium Siearnte 5
“Total H50

EXAMPLE 74

Bi-Layered Tablet {Wet Granulation)

1114891 A bi-layered tablet in acenrdance with the presaal
1wention'which comprises diphenhydramine hydrochloride
none layer and pseudocphedrine hydrochloride and dipben-
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hydranune hvdrovhloride i the sther faver is illnclvaied as
forllwis:

weight/] ke
bateh {gms)

100

eenrrysolling Celfidom, 1110

20 an

melloss Sedium (Y} 00

o501 M kg 1at L0

Fayer 7

tng HO 1300 ran

Dipheihvdamiog 1Ty dn‘x Rar do i PRI}

Mi ne Cetlubose {PH D) | R | Sk
L tc«: Mook vdiste HYPRL
31 A Phophate LA

154 150

Pou
Mathe KdM Prendum AU" 2108

AR
\',n::r axinn Sieaity 50
Tatal S
(69907 Maualsehtring Vrocess
[49E] (@) e dia? oz l(:,tr Seren 3l ngredicms

throvgh a USE sieve sive & 300 Flend dipheohysdraming
hydiee hlnrmu sitieified m.enowe "y \mlumc vellutose and cros-
carmellose sochivm mea hich shcar mixer tetor for 10
minties, Granulate the ahove Bhopdd nsing & 309 povidone
softion (4.3 s novidoas 143 gers parified veater). Dry
the granulation unli! the toss on doying (100 33 less than
209 Sereen the dried graculasics Cirough 2 D3P sieve sive
A 14 Add the serecned granalition and the spesaeened
magaesivm stearate 1o the abrve blend aad mix for 3
IHinuss.

[0402]  (b) Susiained rileas, Lo Sereen all inaiedients
through » UN sieve sizs # 20, Fa 3 ae pase udnq hedrine
hy:frmhmmk rmhﬂni\\n‘mmlm pufr nh‘nr'Jr Prosolv®
(sibictied smeroerysiatioe celluloss ) bictose monshydite,
dreatermm phasphate, Medoee, 140 Premiwn and stearie
st i a high shear mixeryraneoton for 10 mimvics, Granu-
T the shove Dlead using + 30%% son izuae suluton, Dy the
granuiation unlil the LOD s foss thas 2.0%  Soreer praneles
thieegh o USP sieve stee # 17 Al geamades and the
prose oot A 1 areassie e aheve hivad od mix
for 3 munules,

[0492])  tMuanulacture bilayerd Lblivis wing 1 rotery bi-
layer tablet press where mcael tabletthe immediate release
Jayer 1s 225 mps and the sustained rolease faver 1 375 mps.
[B494] By using the prowess de-comed above, a bi-kivered
1zblec o the foflowing compostion 1.ay be matara
through wet arapiiatiown:

;:;l

Wity b e

Tngredients we,
Laves T {dmeesin. P zneey
Diphenhydambe Fraweiiodde Hy;
»‘ ifieu Moeooery mlnm (IR N ms
Povidise :
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~continued
. Weightftablet
Ingredients {mgs)
Croscarmellose sodium &Y
Magnesium Stearate 1.5

Layer 2 (Sustained Relense)

Pscudocphedrine 11C] 120
Diphenhydmmine Hydrochtoride 100
Microcrysialline Cellulose 102 0
Lactose Monohydrale 10
Dicalcium Phosphate 10
Povidone 15
Hydroxypropytnethyleelbulose 210
Stearic Acid 0
Magnesiuin Stearate 5
‘Total 950
{1495] The above examples 63-74 iltustrate how to manu-

lcture a bi-layered tablet containing an aotihistamine, ic.,
diphenhydramine hydrochloride in one laver and o decan-
estant andfor an watitussive and/or an expectorant and/or an
wilgesic in the other laver (optionally in combination with
diphenhydramine hydrochloride). One or more of the non-
nmiting examples of active ingredients which may be used
0 combination with diphenhydramine  hydrochloride
Jdepending on the specific therapeutic cffect desired are listed
uthe above Table 1 together with exemplary ranges thereof.

LEXAMPLE 75
Extended Release Suspension
11496]

redients Amaunt/s mi

1 iphenhydmmine hydrochioride
" n-exchange complex
acnylephierine ion-exchange coniplex

Equivalent to 2.5 ma
Diphenhydramine hydrochloride
Equivalent 1o 10 my
Phenylepherine 11CH

i udragit ® L 130 0.2 10 24 grams

tyeerin RIRITY
Alysorbate 80 1.5 mg
« aibomer (e.g., Carborol ® 974} 1§ me
dethyl Pagaben 9 mg
irapy| Paraben I mg
irtificial grape flavor S mp
D& red # 40 dyve 0.5 mg
er gs. to 5 ml,
{1497] The formula described above serves as a nen-

imiting example. Any active drug which is in the form of a

ili, such as Li|ph(,nhydram1m, hydrochloride, codeine phos-
shate, pseudeephedrine hydrochloride, morphine sulfate, or
nependine hvdrochlonde can be incorporated as an ion-
« xchange resin complex.

11498] Procedure:

1499] (1) Add the appropriate amount of sodium poly-
w.yrene sulphonate USP (c.g. Amberlite® TRP 88N) 10 o
siphenhydraraine h_\drmhlondc and phenylephrine HCI

olution.

(115001 (2} Stir the mix for 12 hrs o allow complete
‘rug/resin complex formation. s
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(05017 (3 Separate and Ciy e fnsoluble dangesesin com-
ples.

FO302) (4 Granutte the drowresio comotzs with a
debayed rzleasefenenie polyper (L. Lugragu® 10,
Kolbidon® MALL Agtacoat® PO cind dey e praaies,
Te5G3]  (5) Mt ihe gramyies, if aued.

[0Sk} (5 o an appropriste anount of sk add e
{ullowing ingredients ard dosecive Carbomer (2., Car-
bopei®n 923), glveerin, polysorhare 30, methy! paraben,
propvl paraben. wetificial grapn Taver, FRC rad # 40 dve,

[8585] {7y Addd milied Lriniles,

[806] (5 Add water o nahe ap 10 @ fnal velenie.

(03077 (9 Adjust pl e e desioed viscos ity o kerp all the
solidd muitesials in suspenrion,

[05%]  (HOY Agitaie al suliable atc to awvnid setiling of the
SUSHEH0N and Maintiny ¢ Domaoncons nmdue mistare,

fostv] (11 Pl i surable codaiers ensuring that the
praduet is homegencous thnenphont e Athng perstica.

EAAMPLE e

Bi-Lavered Tavler (Wt Granulation}

(O30 A biluyered bl inacx ndene
nvention whivh compriscs diphe hvdeaming Rydrochlorkle
wind geaifencain o budh sy as sustulned roles s lavers is
flastrated as folowe,

w.th thie present
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nuiner with the 0.5 kg of purified water set aside in step 1.
rump the rinse water to the mixer/granulator with mixer on.
“furn off mixer when completed.

1N586] 16. Charge the pre-blend scalc up amount of
Methocel K4M premium to the mixer/granutator and mix for
! minute.

11517] 17. Dry the granulation until the 1LOD is 1% or less.

|I518] 18, Pass *he dried granulation through a Fitzpatrick
vitzmill fitted with a 109 screen.

115197 19, Screen the final blend raw materials throvgh a
2 mesh screen.

j1520]  20. Blead the milled granulation [rom step 7 and
e sereened materials from step 8 using 4 V-blender for 20
ninutes.

11521] 21, Serecn the lube blend material through a 30
1esh screen,

11522] 22, Charge the screened material from step 16 w
1e V-blender and blend for 2 minutes.

§19523] 23, Discharge hall of the blended product into
reperly labeled drums double lined with polyethylene hags
+nd set aside for step 16,

19524] 24, Sereen the color blend material through a 30
niesh screen.

j)325] 25. Charge the screened color blend material to Lhe
“~blender and blend for 1 minuic.

IR e U
. Arolints

< Sieps tagedieds I rc(ing® Scah Up
Vi TdTx PULBIN D WALKR A5 ke
Vot Min POVEON . M5 kg
Pre-biad [REARVO] P30 ke
Pre-tleea IREYLRAMESE O USP HE () 250 kg
I're Bload CAL PROSPILUL DIBRASTL ANBYDR i 03 1000 ke
e -Mend MEFHOCETD Kav Faais iy i) 40 ke
Pinai Hend STHEAREAC I R 113 kg
¥l hlerd MUTHQUE 2 PRESAE R LS 2243 Xg
Jabe blend MAGNE SIUIM ST NE 113 kg

Culnr diend FR&EC BV E A M IAVE

Tt {a
Tou i

(i

.07 kE

[0311] Procedums

[O61 12 et wside 0.5 g ol pan et waler to e need as
AT in Slep 4,

6503118 Propure s sl wed 2 che scons v stounis
0of Inwh ne B3, ard by ema: nun Proribed Watsz,

[0504] 1 Blead the mebioad swaie up "l"“)unl‘- of
Cruaifenesin USE, Dipheunydr s ac HOLUSE, and Calcium
Phosptate Dibosic An.’r_\'.lmu,. iy A bph spesr mixer/
granulator oo 10 aunstes,

{6513] 15 Witk the mixefyasu or en, pamp the solu-
toa propared inostep Tt o ansegrealnon After

complating, stop the mix.ggraralaor 9 e the enn-

(9826] 26. Discharge into properly labeled drams double
ined with polyetl.vlene bags and set aside for siep 16.

11527} 27. Compress bi-lavered tablets using a rotary
J{-laver tablet press where in cach tablet layer 1 is 450 mg
ad layer 2 is 475 mg.

EXAMPLE 77
Bi-Layered Tablet (Wet Granulation)
1528] A bilayered tablet in accordance with the present
‘wvention which comprises diphenbydramine hydrochloride

.1 a sustained release layer and carbetapentane i an imme-
‘date release tayer is illustrated as follows.
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smounts
Proonns Slepe Ingidl s Dose(w -y Scale-Up
N

PURIEIEDY Wl LR 4300 15.000 ke

POVIDONL K- TSP 1207 3350 kg
Pre brand DIPHENSYDRAMNE O USE S04 15.630 kg
Pre-tduad CAL PHOSPHATE LHRANN 150 4690 kg

YD

PROGOLY @ SM 12507 39063 kg

MEFPGCERD BN U4 S Lse 50.0. 15,625 kg

MEVHIOCTE K2M PREMILAY P 144.07 45007 ke
L we blend MAGMESII W IRARATL NG 4.4 1.250 ke

Iover Weighn 40441
Rt [ ayr
- o e — e

Wt Mjs CLRIEIRD WAT R 24400 7.500 kg
Wi Mix FIOVIDONE 10V Tisy ot LETS kg
Pra-hlard CARBFLAPCN AN OO 1y ML 12509 kg
Pre-hlnd PROSOEY sMi 1wl IO JL250 kg
Pre-tiern MO SN g3 404" 12500 kg
Pie-bized 8.4k 2,500 kg
Pro-nl_nd 0.47 0048 kg
Fiaul blend PROSOTV SMu [ ERNG 45,528 kg
il Hlend LACTOSE THY LA 7 a3 4041, 12,500 ke
Final hwond SOUNIM STALITTOLE (AT 16,017 5000 kg
L blerd FERe™ BRI Fid AT MG 15 0.048 kg

AR
Luhe Mend MAGNESILN SHLAR2 L P 44). 1250 kg

Tyt Weight 00
00 250.000 kg
I 212,500

(0524]  Proceduwe
[0334]  Swstained Rebease Tave o ayer 1)

LoSet amde 415 Ky of partied sates 1o e used in

(0232 2 Prepars » wlult
Porndone K30, nd the rermaiuing, Funificd Wier fom slep
I

T0G33) 3 Blepd the pro-sicad s b sp amounts of Diphen-
hydiemioe BCTUSE, Ceiciarr Phos piate Diasic Dihvdrate,
and Prosate SMOC 20 wit a Bogh shear maxesgranulator
for 10 minules,

[G334] 4 With the mines graatbon on, pamys ihe solution
prenared mostep 2 in o dhe mekerigr awiator, After comple-
fHon, stop the mixergianuletor a0d tinse the conlairer with
the pranified water sof aside da slep 3 Pursp the finee water
o e sniaengramilator with ny'xor oo, Ture off miser when
complated,
[6535} 5 Chn
cel bl prossivm to the miseeganda
mimie.

e the poe-blord scate wp amotin of Metho-
vl Jor 1

[95356] 0. Dry the pramaiion watd the LOD i 24 or fess,

JO8YTL 7. Pass the dried araula n through 2 Fuvpatrick
Fimil fitted won a4 6osh oo

111838] 8. Screer the final blend scale up amount of Metho-
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+ 2 K4M premiurr through a 14 mesh sereen.

{15391 9. Blend the milled granulation from step 7 and the
creened materials from step 8 using a V-hlender for 20

i wsn g the scake up oeuns of

11540]

nnutes.

10. Screen the lube scale up amount of Magnesium
~tearale using a 30 mesh screcn.

1118411 11, ‘Transfer the screencd Magnesium Sicarate 1o
1 V-blender and blend for 3 minutes. When completed
~ischarge into properly identified drums double lined with

~olvethylene bags.

i 1542]  Immediate Release Laver (Layer 2)

111543]

Cep 4

1. Set aside (L5 kg of purifisd water 1o be used in

19544} 2. Prepare a solution using the scale up amount of
tovidone K-30, and the remaining purified water from siep

11545] 3. Blend *he pre-blend scale up amounts of Carbe-
pentane Citrate, Prosoly SMCC 90, Lactose Monohydrate
316, Sodium Starch Giycolate, and FD&C Blue #1 Ale-
dnum Lake using a high shear mixer/granulator tor 10
linutes.
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[546] 4. With the muxessmelato r o, pumng the selution
preared 1 ostep 2o the e r,gmll-iamr Alier comple-
ton, stop the mesergranulador ad nase the cantiner with
the: p.mh.,h water set side in sicp © Pump the rinse water
to he rmiserrgraanlator with suxey on, Allow o arsre o nnx
for an additienal miscte iten e raxcgraradas 1 ofl

{02471 3. Diry the sranutation watd the 10X s 4% or fess.

[0548] 6. Pass the dried grzaulat’ n though o Fizpatrick
Fitamili fited wobhoa 1 s

[0544] 70 Screen the fioal hhood seale up anounis of

e

Progaly SMOC 90, Lackse Moraiydigle #3510, Sodium
Strch CGlyeolate, and MEEC Bige #1 Mdusvasm lake
through a T4 mesh sureon.

[O554] 8. Blend the milhod granehation from step 3 and the
sereened materizds from step 7 sy o Vblender for 20
minuies,

[0551] 2. Sereen the lube seale up amosm of Magnesium
Straraie using a 3 mash oreen

[0882] 10 franslier the soreomed Magnesiom Stearate Lo
the Viblender mud blend oy 3 minsies. When sompleted
discharge wie propely ;cluniif'u:. Lo double finsd with
pelvcihvienc bags.
[0833] )1 Coanpress
hi-

fabluis using, o 1otary
fwrer tablel press wbere i vack bl faver Lis U mg
and loyer 2 s 480 g,

[0554] I is noted i the oreporg wxamiples hase been
provided mere iy for the pusposs of ceelanation 200 sre inno
way 1o he constrned faitmg of the proscut ivvention.
Winle the prescot invenden bus hean deseribed with refer-
enee tn cxemplagy cinbodiments, r s wndersteon that the
words which have been umlhm noare seords of deseription
and Musteation, rathier than weote o himitation, Changes
mav b made, within the | wivicw o f are apmencid Clims, s
preseutly stated and as ame nded, wdionit degarnog, frem the
scope and spird of the presest invention i ity aspeds.
Although the present mvanon s been deseribad herein
wilh refercace Lo pasicudar mems. matedals and cmbodi-
menls, the preseat ivention s nel aended w he limited (o
the particulars disclosed Lorein ratber, e presom iavention
extends toall Tenctionaly cauivalenr stanctares, methods
and naus, such as are witin e - lope of the cppended
cluins

Whai i claimed is:

1A pharmaceatical dosag T o
drug vhich s sclestad T am docongesy
expecivrants, analgesioy and sntihiewrnies, ot ib) a see-
ond diug which s seleetod fro o decougesiani -, cantissives,
expestorants, anulyesies a0 stlftolarmers, wherein the
dusere form provides o plavey emicenttaien within
therapantic range of the selom. Jiu euer 2 ponod which is
coextensive with au fuasd aheat "% Ly peried over which
the dosage form provides o abisan concentratioy within a
therzpentio range of the fist drg,

rislog {a) a fist
5 LUSRIVES,

2%

The dosape Torm o clum 1, wheter 15 s drug
comprises 1 decoagesiai,

3 The dosage Torne of el 2w Jieagestant
camprises H lewsd ene ob pheay epheine. pacadr-2phedring
and plarmaceusically aceeptahe: 5.0 iheico.
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4. The dosage form of claim 3, wherein the decongestant
amprises al least one of phc.nyh.phrmc and a pharmaceu-

"cullv acceptahle salt thereof.

. The dosage form of claim 3, wherein the decongestant
.unprlses at least one of p.s«,udm,phudnm. and a pharma-
cutically acceplable salt thercol.

6. The dosage form of claim 1, wherein the fiest drug
amprises an antitussive.

7. The dosage form of claim 6, wherein the aniitussive
amprises at least one of a morphine derivative, dex-
omethorphan, carbetapentane, chlophedianol, benzonatate,

-aramiphen, noscapine and pharmaccutically acceptable
. lts thereof.

8. The dosage form of claim 7, wherein the antitussive
amprises at least one of codeine, dihydrocodeine, hydroc-
done and pharmaceutically acceptable salts thereot.

Y. The dosage form of claim 7, wherein the antitussive

. amprises at least one ol carbetapentane and a pharmaceu-
: cally acceptable sahl thereof,

10. The dosage form of claim 7, whercin the antitussive
smprises al least one of chlophedianol and a pharmaceu-
cally acceptable salt thereof.

11. The dosage form of claim 1, wherein the lirst drug
omprises an antivistamine.

12. The dosage form of claim 11, wherein the antihista-
1ine comprises at feast one of astemizole, azatadine, azelus-

‘ne, bromodiphenhydramine. brompheniramine, carbinox-

mine, cetinzine, chloreyclizine, clemastine, chlorothen,
hlorpheniramine, cychizine, cyproheptadine, desloratadine.
exbrompheniramine, dexbrompheniramine, dimethindenc,
(phenhydramine, dipheaylpyraline, doxylamine, fexofena-

- 1ne, hydroxyzine, isothipendyl, loratadine, methapyrilene,
-romelukast, phenindamine, pheniramine, phenyltoloxam-

we, promethazine, prophenpyridamine, pyrilamine, terfena-
ine, thenyldiamine, thonzylamine, trimeprazine, tripelen-
amine, triprolidine, and pharmaceutically aceeptable salis
rereof.

13. The dosage form of claim 11, wherein the antibista-
lne comprises at Jeast one of promethazine, diphenhy-
ramine, chlorpheniramine and pharmaceutically aceeptable
is thereof.

14. The dosage torm of claim 11, wherein the antihisia-
tne comprises al least one of carbinoxamine and a phar-
waceutically accentable salt thereof.

15. The dosage form of claim 1, wherein the first drug
smprises an analgesic.

16. The dosage form of claim 15, wherein the analgesic
amprises 41 least one of aspivin, acetaminophen, ibuprolen,
cloprofen, naproxen, sedivm naproxen, meloxicam, hydro-
xdone, oxyeodone, morphine, meperidine, and fentanyl.

17. The dosage form of claim 1, wherein the fisst drug
amprises an expectorant.

18. The dosage form of claim 17, wherein the expectorant
amprises at least one of guaifenesio and a pharmaceutically
zeeptable salt thercof.

19. The dosage form of ¢laim 2, wherein the sceond drug
amprises an anlitussive.

28, The dosage form ol claim 19, wherein the antitussive

<omprises al least one of a merphine derivalive, dex-

omethorphan, carbetapentane, chlophedianol, benzonatate,
rramiphen, noscapine and pharmaceutically aceeptable

- 4lts thercof.

St
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21 Tee dosage fors of claim 12 herein Ly aniilussive
comprines ol least one of codein, tiliydee odeine. hwdroo-
o:lonc and pharmaceuticatly aceopla ol 15 thereot.

227 The dosage forin of Shaiin 2, heidin the soeond doag
m'n[vn\:cx' an aniihistanine.

23 e dosage tonn of cliam 22, wierein 1he antihista-
MING CRMPrises 8t G380 oo 0 mslimzole, azatads elas-
tine, Bropodiphenbydrannne, brompheniramine, carbinos-
amine, ctirizine, chiorey ol Cesrstine, hiorothen,
cHlorphie nicamioe, cvelizing, o sadine, destoratadine,
dexbrompheniramine. dexeo apheicamine, dimethinden,
cdiphenhydraming, Jdoteoy pyvodioe d sylamine, fexolena-
dire, bydmzyzice, sothip l:'\l, Livatadine. me-bapyrilene,
montc h.i'n\‘d, pheninaam e chonwmine, phenvi sloxan-
e, pramethizine, poophonpyrelmuee, podiaming, worlen -
dine, Pregyldiorme, shon-vlamine, rimeprazies, wipelen-
namine, tripraltidie, and plaemeseaizalle aceeptable sots
thereoi.

24 the dosage form ! cleos 22 whewin the antihista-
mine comprises al keost cne of pr -n"!h.:fln( diphenhy-
dramine, chlorphopizamiin aml pracnaesuicafiy acceptable
salts thereofl

A8, he dosape Tonm of clivn 27, where!n ik aatihista-
mine contpriges al least ers ob catmezamm ol a ohar-
maceuiically acceptabic s Tk

26 The dosage form of clem ™
CLnrises AR dualpesic,

cwchedn i second dreg
27 The dosage Torm of Clain 2o, whende lh- «ln.ll):,L\lL
cornnrises at loast o ol asplrin, a2
ketoproten, aproxen, sodnim ngproven ’*.ml-::xi(:a.n, hvdro-
civdone, axyeodone, moprine, ¢ epspidime, and fontanyl,

28 "The dosage frm of Laim 2, whereing the second drug
L'f"ﬁ]?l'i.\' R ﬁ\:}’mi'-”ﬂh’]l

20,7 e dosage Toom of ela na 78 whureln the axpectorant
comprises at ieast e of einlonesis wd a ph.um.x\,nullcn.lly
aceepiable sall thunof.

31 Pae dosage form b Cim L
Cmpriss odecongas g,

35 The dosa e deonges-
Ttk 2o s st o of poenybpheine, pseadoephe-
drine and phatnizeenicnt, aocemanie sahs therol

vhordia the woosnd deuy

TRNT CYR RS PR

A2 The dousage Teom ol Saws o heredvthe seeend deug
comprises 4n antilisiamin:

33 e dosape foym of chim 37
N o
tine, bromodi

G leastone ¢ e 2ode wi '
wniaran e, brom oy i, ,uhmm-
ampe, cehnzine, ehlre e s wmastie. shlrothen,
chlorphenifanne, « \-Llu.t. ot ing, ekt orriadig,
dexbrompheniraimime. de ansiee, « neibindene,
dipheohyeramine. rlf;=ha,.1j‘3pj.‘:';nli‘u L dewyluning, lexofena-
dive, hydroxyzine, sathipondyd, boratadine, methepyrilene,
momielekasy, pheniniaaire, phen'nosioe, anepvitiogame
i, prowethazine, propheapyeidumae, peritacioe, erlena-
dine, Mepyllismine, togrvlsnine rimepravied, Fipelen-
mawie, ripaokdioe, and phoniace Feally weeptable salts
thureat, .
KE

3

se forn ol ol A2 e cir the vitibsive
al feast un ol protsaegsie, dipheohy-

e COPs

dramine, chicyphasmivanioe ar dphasmwenticatiy 1 -epiable
salis thereol

I owbereyr ke aatihisia-
roxuinne el o phar-

macznbcaiy m:ce;pml:!u sl st

1
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36. The dosage form of claim 6, wherein the second drug
smprises an analgesic.

37. The dosage Torm of claim 36, whercin the analgesic
omprises at least one of aspirin, acetaminophen, ihuprofen,
cloprofen, naproxen, sochum naproxea, meloxicam, hydro-
xlone, oxyeodone, morphine, meperidine, and fentanyl.

38. The dosage form of claim 6, wherein the second drug
amprises an expectorant.

39. The dosage form of claim 38, wherein the expeernrant
amyprises at least one of guaifenesin and a pharmaceutically

. zceptable salt thercof.

40. The dosage ‘orm of claim 2, wherein the second drug
wnprises 2 decongestant.

41. The dosage form of claim 40, wherein the deconges-
wit comprises at least one of phenylephrine, psceudoephe-
cine and pharmaceutically aceeptable salts thercof.

42. The dosage form of claim 12, wherein the second drug
IMPEISES a0 antilussive.

43. The dosage form of claim 42, wherein the antitussive
amprises al least one of a morphine derivative, dex-
omethorphan, carbelapentane, chlophedianol, benzonatate,
aramiphen, noscapine and pharmaceutically aceeptable

. lis thereof.

44. The dosage form of claim 42, wherein the antilussive
amprises al least one of codeine, dihvdrocodeine, hydroe-
Jdone and pharmaceutically acceptable salts thereof,

45. The dosage form of claim 1, wherein the seeond drug,

- omprises an analgesic.

46. The dosage form of claim 45, wherein the analgesic
omprises at least one of aspirin, acctaminophen, ibuprolen,
cloprofen, naproxen, sodiim paproxen. meloxicam, hydro-
xtone, oxycodone, morphine, meperidine, and fentanyl.

47. The dosage ‘ormof claim 11, wherein the second drug
2MPrises an cxpuclorant.

48. The dosage form of claim 47, wherein the expectorant
mprises al least one of guailenesin and  pharmaceutically
ceeptable salt thereof.

49. The dosage form of claim 16, wherein the sceond drug
smprises a decongestant.

50. The dosage form of claim 49, wherein the deconges-

"t comprises at least one of phenylephrine, pscudoephe-

7ine and pharmaceutically acceptable salts thereof,
51. The dosage form of claim 16, wherein the secund drug

- omprises an antitussive,

52, The dosage form of claim 51, wherein the antitussive
omprises at least one of a morphine derivative, dex-
omethorphan, carbetapentane, chlophedianod, benzonalale,
aramiphen, noscapine and pharmaccutically aceeptable

s dis thereof.

53. The dosage form of claim 51, wherein the antitussive
amprises at least one of codeine, dihydrocodeine, hydroc-
tone and pharmaceutically acceplable salts thereof.

54. The dosage form of claim 16, wherein the sceond drug

- amprises an antihistamine.

55. The dosage torm of claim 54, wherein the antihista-
rine comprises at least one of astemizole, azatadine, azelus-

¢, bromodiphenhvdramine, hrompheniramine, carbinox-

mine, cetirizine, chloreyelizine, clemastine, chlorothen,
Qlorpheniramine, cvelizine, cyproheptadine, desloratadine,

- exbrompheniramine, dexchlorpheniramine, dimethindene,

iphienhydramine, diphenylpyraline, doxvlamine, fexofena-
inc, hydroxyzine, isothipendyl, loratadine, methapyrilenc,
sontelukast, phenindamine, pheniramine, phenylioloxam-
w, promethazing, prophenpyridamine, pyrilamine, terfena-

Y
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dine. thenvidiawing, thansvlamine,
namise, iprobdine, ind pharmace.
theteol.

S6. Phe dosage form of clane S owlundn the sitibista-
e comprises at leadt one ol poancthasing, diphenby-
deantine, chiorphicaiamin and piveamacen eally azuepiable
sabs orzet - ]

57 1he dosage form o el §F, wherdie e antihistas
fuilie Compises promeihyane.

S8 The desage fomr ol daim Ty wheretn the soenad deng
corngrisen al least one of caryieenine and 3 phamicey-
tically accepiable salt theroot -

38, Toe dosage form et clasns 3a. vherein the wxpectorant
comprises al ieast ore of giadl wain nd a pharmaceutically
aceeptable salt iheroof,

o, Phe dosame T of dlaus 1, whesin 4 plasma
half-e of the seconddesy difters {0y plasioa halt-life of
the finsi drog !

6 The dosage

SIMCT M Mai ., Toipelen-
sl aeeepiable sals

vl Lgast o 2 hes rs,
o of Gl 1
habf-lite of the seeoird din g i
the first <irup by al feas a w3 aears,

02 The des forny o) claae 1, whorarn s
halldife of tiee second drgy dilfor o [)liL\HLl Liait
i Hestodrug beyoat Teest w4 Bl

63, The dosags Torm ol claim ol whercin Ui ponind of a
phisma coneentealiog witkin Lw borpe e reaage of the
secod (Ir. v wath ot Lot ahoar 500 of the
periud of o plasing coneoa o wrkiie fi $erapeutic
range of the first drg,

64, The dosage forara! Dl Oowherein Ve pedod of a
plassma coaremration wishin 1 eerapevtic vaoge of the
second Qrug 8 ¢ abort G0 of fhe
peried o a plasma eoneostreben sathin the erapautic
range of the first drug.

A8 "Phe dosass from ot el Fowherenthe oniiod of o
phisima concentradicn withie the evapenis reope of the
secand drug s cocvtensiv . wih @b fras. about Y54 of the
period of @ plasim copeentreian withi the esapeatic
ranee of the liest dmg,

66, The dosuge fores of
plusiig conw
sepend drgg,
d plasma o
fiess drug

87 1he dusage Toemy ol Gaue
cotnprises @ lebic

8 the dosey srize ue: tahler
Commprises Hmalex whichconprres one of e it org and
the sweand doug and s dispors ad (e 'wnid m which
conpria l!u: other ver ol tie fruse e b the s coand <,

597 e fom ol a1 cadn the diosage form
comprises one of amluten el & sospepsion,

A h:-l-‘yuml aldut webely wvere s 1 el Super and
A seeotd aver, the flesi Tover congrising o Uit drag wihieh
s seleeted fromr devongestats, ar lussibves, winuioranis,
analy aind anihises cs, aaa the seoond Baver Conis
prising & seood dniywni S iss cosd teano o mgesans,
apks, N andl
oy e sl d o - b et eernat] tablet
peovides a plasing coneeniraticn sthin ¢+ therap e be rnge
of the secund drgg over o peced vrch 5 cue clossive with
at denst shout 7080 of o ~oned cvos which the bidaverea
teblei provides o plaama e meeataaon within a ferapeulic
range of tre die=t druy,

Wil 3 nlasma

plasima

extensieg with i

wm | owhsesn the period of a
itien i bsn the derppoutic mny. of the
B osabwnntia oy cosslersdve with the prriod of
seatio b & e e cberanantes taos of the

1IN

LW LRI P thenade 0T

e faem o cionn 7,

[P RF TR IR 34

s oara plasma half-life of

hteof

Dec. 1, 2005

71. The bi-layered 1ablet of claim 70, wherein the first
aug s selected from one or more of phenylephrine, pscu-
 aephedrine, codeine, dibydrocodeine, hydrocodone, dex-
+ omethorphan, carbetapentane, chiophedianold, benzonatate,

aramiphen, noscapine, guailenesin, asiemizole, azaladine,
. sglasting,  bromodiphenbvdramine,  bromgheniramine,

arbinoxamine, cetirizine, chlorcyclizing, clemasting, chio-
sthen, chlorpheniraming, cyclizine, cyproheptading, deslo-

‘wadine, dexbrompheniramine, dexchlorpheniramine, dime-

lindene, diphenhydramine, diphienylpyraline, doxylamine,
“sxofenadine, hydroxyzine, isothipendyl, loratadine, meth-
cpyrilene, montelukast, phenindamine, phentramine, phe-

Jholoxamine, promethazine, propheapyridamine, pril-

mine, terfenadine,  thenyldiamine,  thonzylamine,
s.imeprazine, tripelennamine, triprofiding, and pharmaceu-
cally acceptable salls thercol, aspirin, acetaminophen, ibu-
_rolen, ketoprofen, naproxen, sodivm naproxen, meloxi-
am, hydrocedone, oxyeodone, morphine, meperidine, and
- :ntanyl.

72. The bi-laye-=d tabler of claim 71, wherein the sceond

eug is different from the first drug and is selected from one
-t more of phenvlephrine, pscudocphedrine, codeine, dihy-
rocodeine, bvdrocodone, dextromethorphan, carbetapen-
“ime, chlophediancl, benzonatate, caramiphen, noscapine,
_uailenesin, astemizole, azatadine, azclastine, bromo-
iphenhydramine, brompheniraming, carbinoxamine. ceti-
vine, chloreyclizine, clemastine, chlorothen, chiorphe-
iramine,  cyclizing,  cyproheptadine,  desloratadine,
sxbrompheniramine, dexchlorpheniramine, dimethindene,
iphenhydramine, diphenylpyrahine, doxylamine, fexofena-
ine. hydroxyzine, isothipeadyl, loratadine, methapyriiene,
watclukast, phenindamine, pheniramine, phenyhinloxam-
e, promethazine, prophenpyridamine, pyritamine, terfena-
- ine, thenyldiamine, thonzylamine, trimeprazine, tripelen-
amine, {riproliding, and pharmaceutically acceplable salts

wreof, aspirin, acctaminophen, ibuprofen, ketoprofen,
- aproxen, sodium naproxen, meloxicam, hydrocndone, oxy-
adone, morphine, meperidine, and lentanyl.

73. The bi-layered tablet of claim 71, wherein the period
{'a plasma concentration within the therapeutic range ol the
. ccond drug is coextensive with at least about 80% ol the

criod of a plasiia concentration within the therapeulic

inge of the lirst Jrug.

74. The bi-layered tablet of daim 72, wherein the period
- I'a plasma concentratton within the therapeutic range of the

seond drug is coextensive with at least about 90%: of the
wriod of a pluisma concentralion within the therapeutic
mge of the Arst drup.

75. The bi-layered tablet of claim 74, wherein the period
{'a plasma concentration within the therapeutic range of the
scond drug is couxtensive with al least about 95% of the
eriod of a plasma concentration within the therapeutic
e of the first drug.

76. The bi-layerced Lablet of claim 70, wherein the period
I"a plasma concentration within the therapeutic range of the
seond drug is substantially coextensive with the period of

plasma concentration within the therapeutic range of the
. rst drug,.

77. The bi-lavered tablet of claim 70, wherein a plasma
alf-lite af the second drug differs from a plasma hall=lile of
i first drug by al least ahout 2 hours.

78. The bi-lavered tablel of claim 74, wheeein a plasma
alf-life of the second dreg differs from a plasma half-lite of
-a¢ first drug by al least about 3 hours.

-
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79 The bi-layered tabiet o) elala "0, wherin one of the
first and sccond layers is =0 e od

-

ne roleass faver

B e bi-Tavered Labvied of claim 79, vdwerotn the st and
secoml lavers s omnlrolled rdeas. fover,

A1 Aot -Loyered tabl st woaich compriser at boaa g first
faver and @ secoad Laver, ahondn e el javer woauprises a
first drng which i selected Tomcee sestants, @ plitnssives,
expeclonmis, analiesivs ad cens

o dikid e seeond
oo aoniroler freandas i ond Gompraes a second
which i roledted Do doompusinns, ot fessives,
expectorantz, analgesics vd b s o and s different
Trom the firs! druy

82 Vhe mnhitavere el ol Suar st wiwoin the st
faver is o mmediae aelenss Tan g

BV he mubi-lavered ablot of oldm 830 wherein the
second laver 18 a ool wele s baver,

34 The molt davered v Lkt o ofain 820 wheein the
secorl dreg s o plasns o e ohicl diffae from the

plismee halfdite of the Grsn drug St waed sbowt 3 hors,

Ve

85 The mutn-laver ~seaein the
tablut provides @ plesain Conouan i vowitin o Beapeulic
range of the second drog e 1 penod wiivh = caetenzive
with ot least abont @00 % 5 poricad ovor wiveh the bkt
provides o plasma comeer Caten weilud i theraprudic range
ol tive hirst drig.

¢
iN

86 The mwtb=lavored bl of Jles 810 wheeein the
layers ane diverete vonesy wh we anaegad adjasent o each
oibui

7 e wult avered bt al chisn B wihere 1 oag of

the fiesd aned secone tuver i pon Uy o comalorely sir-
roueded by the othier o F B e aed e ad g,

BE. A phanmagesieal Josipe Dionewh o erm wises (a) o
i whiclh i soecen! Do otmistarin o o s a
fiest plasiea Ball-Lie and (03 a sec e drig whivh is selected
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ast one second drug is substantially couxtensive with the
ctiod of a plasma concentration within the (herapeutic
unge of the first drug,

95. The dasage form of claim 88, wherein the dosage form
-associated with instruetions to administer the dosage form
iree or fewer times per day,

96. The dosage Jorm of claim 88, wherein the dosage form

- associated with instructions 1o administer the dosage form
cnce or iwice per day.
Y7. The dasage form of claim 88, wherein the desage form
Comprises a lablet.

98. The dosage form of claim 97, wherein the second drug
- amprises a decongestant,

9, The dosage form of claim 98, wherein the antihista-
e s selected from astemizole, azaladine, azelastine.
comodiphenhydramine, bromphemramine, carbinoxamine,
« sirizine, chloreyclizine, clemastine, chlorothen, chlorphe-
iramine, cyclizing, cyproheptadine, desloratadine, dexbro-
pheniramine,  dexchlorpheniramine,  dimethindene,
« iphenhydramine, diphenylpyraline, doxvlamine, fexolena-
» ine, hydroxyzine, isothipendyl. loratadine, methapynitene.
wontelukast, phenindamine, pheniramiee, phenvitoloxam-
v, promethazine, prophenpyridamine, pyrilamine, terfena-
+iine, thenyldiamine, thonzylamine, trimeprazine, tripelen-
amine, lriprolidine, and pharmaceutically acceptable salts
ereof.

100. The dosage torm of claim 98, wherein the antihis-
imine comprises al least onc of promethazine, diphenhy-

- ramine. chlorpheairamine and pharmaceutically aceeptable
: lts thereof,

101. "The dosage form of claim 98, wherein the antihis-
mine comprises carbinoxamiig.

102. The dosage torm of claim 99, wherein the second

«rug comprises & decongestant.

103. The dosage form of claim 102, wherein the decon-

estant comprises at least vne of phenylephrine, pseu-
-.oephedrine and pharmaceutically acceplable salis thereof.
104. ‘The dosage form of claim 99, wherein the second
FUE COMPriSes an antilLssive.
105, The dosage form of claim 104, wherein the antitus-
+ ve comprises at least one of a morphine detivative, dex-
omethorphan, carbetapentane. chlophedianol, benzonatate,
cuamiphen, noscapine and pharmacentically aceeptable
“lts thercof.

106. The dosage form of claim 104, wherein the antitus-

ve comprises at least one ol codeine, dihydrocodeine,
" ydrocodone and pharmaceutically aceeplable salls thereof,

107. The dosage form of claim 99, wherein the second
Crug comprises al. analgesic.

108, The dosage furm of claim 107, wherein the analgesic
imprises al least one of aspinin, acetaminophen, ibuprofen,
cloprofen, naproxen, sodium naproxen, meloxicam, hydro-

« wdone, oxyeadone, morphioe, meperiding, and fentanyl.

109. "The dosage Torm of claim 99, wherein the seeond

+rug comprises an expeclorant.

H0. The dosage form of claim 109, wherein the expee-
srant comprises at feast one of guaifenesin and a pharma-

- utically acceptable sall thereof.

111, A method of alleviating a condition which can he
Heviated by adminisiration of an anthistamine and ar leasi
ae other condition which can be alleviated by sdministra-
on of & drug which i at fcast one of a decongestant.
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i30. The dosage form of claim 129, wherein the analgesic
anprises at least one of aspirin, acetaminophen, ibuprofen,

-etoprofen, naproxen, sodium naproxen, meloxicam, hydro-

¢

v

xoue, oxycodone, marphine, meperidine, and fentanyl.

131, The dosage form of claim 129, wherein the analgesic
amprises a NSAID.

132. The dosage form of claim 115, whercin the second
Fug COMprises an expectoranl.

133, The dosage form of claim 132, wherein the expec-

sirant comprises al least one of guaifenesin and a pharma-

sutically accepiable salt thereol.

134, The dosage torm of claim 117, whercin the second
Aug comprises an analgesic.

135. The dosage form of claim 134, wheretn the analgeste
xmprises at Jeast one of aspirin, acelaminophen, ihuprolen,

" etoprofen, naproxen, sodium naproxen, meloxicam, hydro-

i

N

u

adone, oxyeodone, morphine, mependine, and fentanyl,

136. The dosage form of claim 134, wherein the analgesic
amprises a NSAID.

137. The dosage form of claim 117, wherein the second
fug comprises an expectorant.

138. The desage form of claim 137, wherein the expee-

“wranl comprises at least one of guaitenesin and a pharma-

f

sutically acceptable salt thercof.

139. The dO\’lbL form of claim 121, wherein lhl, seconrl
CUE COMPises an expecloranl.

[40. The dosage form of claim 13, wherein the expee-

-irant comprises ai least one of guaifenesin and a pharma-
- cutically acceptable salt thercol.

144, The dosage farm of claim 114, whercin a plasma

- alf-life of the secend drig dilfers from a plasma half-lile of

i first drug by at least about 2 hours.
142, The dosage torm of claim 141, whercin the period of
plasma concentration within the therzpeutic range ol the

- seond drug is substlantially eocxtensive with the period of

plasma conceotration within the therapeutic range of the
rst drug,.
143, The dosage lorm of claim 114, wheretn the dosage

anm comprises a tablet.

144, Ali-lavered tablet which comprises a first layer and
seeond layer, the st layer comprising & first drug, which
»selected from decongestants, anitussives, expeclorinls
ad analgesics, and the second layer comprising a seeond
cug which is different from the fiesd drug and is selected
om decongestants, anutussives, expeclorants and analge-
s, wherein the bi-fayered tablet provides a plasma con-
:ntration within a therapeutic range of the sceond drug over
period which s coexiensive with at least abowi 058 of a
Aiod over which the bi-lavered tablet pmvides a plasnia
wicentraiion wihin i therapeutic range of the first drug and
‘herein the bi-tavered 1ablel is substantially fiee of aniibis-
Mines.

145, The bi-lavered tablet of claim 144, wherein the first
cug is selected from one or more of phenylephrine, pscu-

- oephedrine, codeine, dihydrocodeine, hydrocodone, dex-

omethorphan, carhetapentine, chlophedianol, benzonatale,
aramiphen, noscapine, guailenesin, and pharmaceutically

- xceptable salis thereof, aspirin, acetaminophen, ibuprofen,

" etaprofen, aaprozen, sodium naproxen. meloxicam, hydro-

whone, oxycodone, morphine, meperidine, and fentanyl.
146. The hi-layered tablet of claim 145, whercin the
s:cond drug is different from the first dreg and is selected

fam one or more of phenylephrine, pscudocpbedrine,

weine, dihydrocadeine, hvdrocodune, destrometharphan,

A
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-zally acceptable salt thercof as a first drug, and al least one

i pseudoephedrire and a pharmaceuticallv accepiable salt
wereol as a secord drug
153. The bi-iayered tablet of claim 70, wherein the dosage

Srm comprises at least one of carbinoxamine and a phar-

uceutically acceptable salt thereof as a first drug, and at
st one of pseudoephedrine and a pharmaceutically aceept-
Sle salt thereof as a sceond drug.

154, The dosage fomn of claim 114, wherein the dosage

v comprises an NSALD as a tirst drug and at Jeast one of

_seudocephedrine,  phenylephrine,  guailenesing codsine,

-

ihydrocodeine, hydrocodone, carbelapentane and pharma-
:utically accepiable salts thereof as a second drug.

135, The dosage form of claim 154, wherein the NSAID
wnprises at least one of ibuprofen, ketoproflen, naproxen
al sodium naproxen.

156, The bislavered tabiet of claim 144, wheeein the
osage form comprises an NSAID as a Arst drug and at least
ne ol pscudvepbedrine,  phenvlephrine,  puailenesio,
axdeine, dihvdrocodeine, hydrocedone, carbetapentane and

- larmaccutically aceeptable salts thereol as a second drug,

62




