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JOSE LUIS REYES VILLAMIZAR, mayor y vecino de Bogota, identificado como
aparece al pie de la firma, abogado en ejercicio, titular de la tarjeta profesional
namero 44655 del Consejo Superior de la Judicatura, obrando en calidad de
apoderado de la sociedad TECNOQUIMICAS S.A., dando alcance a la oposicién
presentada el 04/07/2006, y en atencion a la respuesta dada a dicha oposicion
por el solicitante el 18/01/2007, asi como a los argumentos planteados en la
respuesta al requerimiento de informacién del 3/07/2008, me permito insistir en
que las formulaciones farmacéuticas con dosis altas de Ibandronato y el proceso
para obtenerlas, revelados en la solictud 04 108.760, a pesar de las
modificaciones introducidas por el solicitante, persisten en carecer de novedad y
nivel inventivo, a la luz de los siguientes argumentos:

I COMPLEMENTO DE INFORMACION

Sea lo primero sefialar que las modificaciones hechas por el solicitante al
capitulo reivindicatorio no cumplen con el requerimiento hecho por el sefior
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examinador, en cuanto a la claridad de algunos términos en las
reivindicaciones, dado que expresiones como “grano de comprimido” y
“material granulado rociado” se mantienen en el capitulo modificado, tal como
se aprecia en las reivindicaciones 2, 3 y 8 de éste.

En un segundo aspecto, y dado el énfasis que le da el solicitante a la manera
como se disponen los excipientes dentro de la formulacién farmacéutica, cualquier
persona medianamente versada en la formulacion de productos farmacéuticos
debe reconocer que un mismo principio activo se puede presentar en diferentes
formas, por ejemplo, como comprimido, capsula dura, capsula blanda o soluciéon
acuosa para administracion parenteral, y que a su vez se pueden formular
utilizando diferentes excipientes, bajo una previa decision ajustada a_las

necesidades técnicas o ventajas existentes entre una forma de dosificacion u otra.

Asi mismo dicha persona medianamente versada en la materia debe reconocer
que la estabilidad, la sequridad, la eficacia y la eficiencia no son opcionales, sino

que hacen parte de los requisitos de todo medicamento, y por lo general, es lo

primero_a _tener_en_ cuenta por una persona medianamente versada en la

formulacion de productos farmacéuticos, asi como las técnicas de formulacion y el

conjunto de compuestos que se pueden utilizar para desarrollar dichos productos
farmacéuticos viables en sus diferentes formas, y por lo tanto no es inventivo el

hecho de involucrar un principio activo en una u otra formulacién farmacéutica

eligiendo dentro de los excipientes reconocidos asi mismo dentro del estado de la

técnica para ese tipo de comulaciones y/o cambiando los porcentajes o
disposicién dentro de dicha formulacién, ya que este procedimiento se resume a
aplicar los correspondientes ensayos de preformulacién y formulacién rutinarios,

que aseguran la calidad, eficacia, efectividad, seguridad y estabilidad de toda
formulacién que se quiera utilizar como medicamento.

En otras palabras, escoger excipientes tales como aglutinantes (llamados
“enlazantes” en la solicitud colombiana), diluyentes (llamados “relleno” en la
solicitud colombiana), desintegrantes, lubricantes, materiales de recubrimiento
y/o modificadores de flujo para obtener una tableta recubierta estable, hacen
parte de las capacidades que toda persona medianamente versada en lé
formulacion de productos farmacéuticos debe poseer y determinar para
asegurar la calidad de dicho medicamento.
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E! solicitante especifica, ademas, que las ventajas sorprendentemente
adquiridas (no presentar agrietamiento después de cierto tiempo especifico
bajo ciertas condiciones de temperatura y humedad) son consecuencia de que
la cantidad de aglutinante (enlazante) sea mayor (en relacién con las
anterioridades citadas por el examinador) y a que el desintegrante se incluye
dentro del nucleo a recubrir mezclado con el principio activo. Una persona
medianamente versada e/r} la materia puede intuir facilmente que al aumentar
la cantidad de la crospovidona (aglutinante) y al llevar la mayor parte de
crospovidona (desintegrante) que tiene una gran afinidad por el agua al centro
de la tableta, el resultado de dicha modificacion se vera reflejado en la
estabilidad, puesto que es légico que si alejo de la superficie uno de los
excipientes que tiene mayor afinidad por el agua y consigo una mejor
aglomeracién de las particulas en el nucleo de la tableta, la humedad tardara
mas tiempo en acceder a la tableta y causar el agrietamiento.

En otras palabras, si en el estado de la técnica se reconocen la granulacién
por aspersion en un secador de lecho fluidizado, y asi mismo los mismos
excipientes ya se habian utilizado en la elaboraciéon del mismo tipo de
formulacion farmacéutica conteniendo el mismo principio activo (tal y como
sucede en la patente americana US 6294196), queda claro que, siendo la
estabilidad una caracteristica obligatoria en todo medicamento, dicha
estabilidad ya se habia alcanzado con anterioridad en el estado de la técnica a
partir de distintos (y hasta de los mismos) excipientes, y la mejora que expone
el solicitante es un simple reporte de lo obtenido en el ejercicio y aplicacion de
los respectivos ensayos de preformulacion y formulacion rutinarios en todo
proceso de elaboracién de medicamentos.

Para concluir podemos citar a la Dra. ZAMUDIO, Teodora, profesora de la

Universidad de Buenos Aires':

“Se podria diferenciar la combinacién de elementos de la simple agregacién. La
primera es la sinergia de los elementos de forma tal que se genera uno nuevo con
propiedades distintas, de tal manera que el nuevo elemento sélo es resultado de

' PROCESO 88-1P-2005 Interpretacién prejudicial de los articulos 1 y 4 de la Decision 344 de la Comisién

del Acuerdo de Cartagena con fundamento en la consulta formulada por el Consejo de Estado de la Republica

de Colombia, Sala de lo Contencioso Administrativo, Seccion Primera. Expediente Interno N° 2001-00039
(6787). Actor: EL1 LILLY AND COMPANY. Patente; “FORMULACIONES FARMACEUTICAS
ADMINISTRABLES DE FORMA ORAL”.aparte de lo Publicado en la pagina
www.dpi.bioetica.org/patfondo.htm.




dicha combinacién sin que puedan determinarse los elementos por separado; la
segunda se da cuando los elementos se mantienen intactos en cuanto a su efecto
fundamental y, por lo tanto, son claramente distinguibles unos de otros, es decir,
no hay una sinergia o combinacién intrinseca de los elementos.”

Podemos concluir entonces que la solicitud colombiana en tramite es una simple
agregacion de elementos, todos ellos conocidos en el estado de la técnica,
elementos dentro de los que se incluyen tanto la formulacion farmacéutica tipo
tableta recubierta a través de una previa granulaciéon por aspersion en lecho
fluidizado, todos los excipientes (convencionalmente reconocidos para las mismas
funciones en otras tabletas) que hacen parte de la misma formulacion; agregacion
que resulta en una formulacidon farmacéutica convencional y reconocida por
cualquier persona medianamente versada en la materia, y que se puede llegar a
ella aplicando los ensayos basicos de las etapas de preformulacién y formulacion
correspondientes a este tipo de formulaciones, y por lo tanto podemos afirmar que
dicha solicitud carece de los requisitos fundamentales para otorgarsele el privilegio
de patente de invencién.

Por lo expuesto respetuosamente llamo la atencidon sobre el hecho de que la
solicitud de la referencia, en todas sus reivindicaciones, no cumple con los
requisitos dispuestos en la Decision 486 de 2000, por tal razén no puede ser
objeto de privilegic de patente de invencién.

. ANEXOS

“+ Copia de la interpretacion prejudicial del PROCESO 88-IP-2005 mencionado
en el acapite de Complemento de Informacion.

Serfior Superintendente,

JOSE LUIS ES VILLAMIZAR
C.C. 79'152.473 de Usaquén
T.P.A 44655del C.S.J.
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PROCESO 88-IP-2005

Interpretacion prejudicial de los articulos 1 y 4 de la Decisién 344 de la Comisién
del Acuerdo de Cartagena con fundamento en la consulta formulada por el
Consejo de Estado de la Republica de Colombia, Sala de lo Contencioso
Administrativo, Seccion Primera. Expediente Interno N° 2001-00039 (6787).
Actor: ELI LILLY AND COMPANY. Patente: “FORMULACIONES FARMACEUTICAS
ADMINISTRABLES DE FORMA ORAL".

EL TRIBUNAL DE JUSTICIA DE LA COMUNIDAD ANDINA, en Quito, a los veintisiete
dias del mes de julio del afio dos mil cinco, procede a resolver la solicitud de Interpretacion
Prejudicial formulada por el Consejo de Estado de la Republica de Colombia, Sala de los
Contencioso Administrativo, Seccion Primera.

VISTOS:

Que de la solicitud de interpretacion prejudicial y de sus anexos se desprende que los
elementos exigidos por el articulo 33 del Tratado de Creacién del Tribunal y 125 de su
Estatuto fueron cumplidos, por lo que su admisiéon a tramite fue considerada procedente en
el auto emitido el 22 de junio de 2005.

I ANTECEDENTES.

El Tribunal, con fundamento en la documentacion allegada estima procedente destacar como
antecedentes del proceso interno que dio lugar a la presente solicitud, lo siguiente:

A. Las partes:

Demandante: ELI LILLY AND COMPANY.
Demandada: NACION COLOMBIANA - SUPERINTENDENCIA DE INDUSTRIA Y
COMERCIO.

B. Hechos Relevantes.
1. Los hechos.
Entre los hechos principales relatados en la demanda, se encuentran los siguientes:

a. El 27 de julio de 1994, la sociedad ELI LILLY AND COMPANY presenté ante la
Division de Nuevas Creaciones de la Superintendencia de Industria y Comercio
solicitud de Patente de Invencion para “FORMULACIONES FARMACEUTICAS
ADMINISTRABLES DE FORMA ORAL".

b. El Superintendente de Industria y Comercio, mediante Resolucion 04752 del 29 de
febrero de 2000, negé el privilegio de patente de invencion solicitado.

c. Mediante la Resolucién 18634 del 31 de julio de 2000, se resolvié el recurso de
reposicion presentado por la sociedad ELI LILLY AND COMPANY, confirmando la
Resolucidon 04752 del 29 de febrero de 2000.

C. La demanda.

La Sociedad ELI LILLY AND COMPANY, en ejercicio de la accion de nulidad y restablecimiento
del derecho, present6 demanda en relacién con los actos administrativos mencionados
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anteriormente. Los argumentos en que se fundamentod son los siguientes:

Se viol6é el articulo 1 de la Decision 344 de la Comision del Acuerdo de Cartagena, por
cuanto la demandada negé el privilegio de patente para el objeto de la solicitud 94-032.770,
aun cuando se cumplié con el requisito de novedad, altura inventiva y aplicacién industrial.

Igualmente se desconocid el articulo 4 de la Decision 344 de la Comision del Acuerdo de
Cartagena, ya que no se reconoci6 el nivel inventivo de una creacidon que no resultaba obvia
ni derivada de manera evidente del estado de la técnica para una persona versada en la
materia.

Los conceptos técnicos que se tuvieron en cuenta para la expedicion de los actos
administrativos acusados no reerJan un correcto andlisis del nivel inventivo y, ademas, no se
tomo en consideracion la posicion de la persona versada en la materia en el momento de la
creacion de la invencion, sino que se hicieron andlisis posteriores a la misma; de esta
manera se restd mérito a los efectos sorprendentes obtenidos con el invento, que superan
los problemas técnicos observados en las formulaciones conocidas en el estado de la técnica.

Las formulaciones anteriores tenian un problema técnico que debia ser superado; consistia
en que el principio activo de las mismas presentaba una blOdISpOl’\lbllldad limitada. Dicho
problema fue superado por la solicitud denegada, por cuanto suministrd “una formulacién
sélida administrable que consiste de clorhidrato de raloxifeno en combinacién con un
tensoactivo, polivinilpirrolidona y un dlluyente soluble en agua, en la cual: el tensoactivo es
un éster de acido graso de sorbitan o un éster de ac:do graso de polioxietileno de sorbitan; y
el diluyente soluble en agua es un poliol o azucar”.

En el objeto de la solicitud denegada queda claro que ni el clorhidrato de raloxifeno, ni el
tensoactivo, ni el diluyente soluble en agua, ni el ligante hidréfilo son novedosos e
inventivos por si solos, sino que es la combinacion de dichos elementos lo que le proporciona
una formulacién novedosa e inventiva. No obstante lo anterior, los examinadores hacen un
andlisis con criterios generales, de donde concluyen que como lo excipientes de la lista de la
anterioridad son solamente algunos de los que se usan comunmente y no importa cudl de
ellos se elija, la composicion formulada no tendria nivel inventivo.

La novedad y el nivel inventivo del objeto de la solicitud denegada ha sido reconocida por
varias oficinas de patentes alrededor del mundo, tales como la Oficina de Patentes de los
Estados Unidos de América y la Oficina de Patentes Europea.

D. La contestacion a la demanda.

La Superintendencia de Industria y Comercio contesté de la demanda con los siguientes
argumentos:

La caracteristica principal de la tableta reivindicada es el raloxifeno, el cual carece de
novedad como se demuestra en la patente US 44418068 en la cual se establece que este
principio activo ya se habia formulado en una tableta con los mismos aditivos.

Si se compara la composicion reivindicada con las contenidas en los documentos encontrados
como anterioridades, se concluye que si bien no son idénticas, en lo unico que se diferencian
es que la reivindicada contiene un éster acido graso de sorbitan o un éster acido graso de
polioxietilensorbitan (pe), polisorbato 80 como tensoactivo.

Para una persona normalmente conocedora de la materia, seria obvio el cambiar los agentes
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tensoactivos de las anterioridades para obtener finalmente la composicién reivindicada. En
este sentido, las composiciones encontradas no tienen cardcter inventivo porque la
formulacion no va mas alla del progreso normal de la tecnologia y no implica el ejercicio de
una habilidad mas alld de la esperada por personas conocedoras de la materia.

I1. COMPETENCIA DEL TRIBUNAL:

El Tribunal de Justicia de la Comunidad Andina es competente para interpretar por la via
prejudicial las normas que conforman el Ordenamiento Juridico de la Comunidad Andina, con
el fin de asegurar su aplicacién uniforme en el territorio de los Paises Miembros.

III1. NORMAS DEL ORDENAMIENTO JURIDICO COMUNITARIO A SER
INTERPRETADAS:

Es procedente realizar la interpretacion de los articulos solicitados por el consultante, estos
son: 1 y 4 de la Decision 344 de la Comision del Acuerdo de Cartagena, vigente para la
fecha de presentacion de la solicitud de patente.

A continuacion se inserta el texto de las normas a ser interpretadas:
DESICION 344
Articulo 1

“Los Paises Miembros otorgardn patentes para las invenciones sean de
productos o de procedimientos en todos los campos de la tecnologia,
siempre que sean nuevas, tengan nivel inventivo y sean susceptibles de
aplicacién industrial.”

(...)
Articulo 4

“Se considerard que una invencién tiene nivel inventivo, si para una
persona del oficio normalmente versada en la materia técnica
correspondiente, esa invencién no hubiese resultado obvia ni se hubiese
derivado de manera evidente del estado de la técnica.”

IV. Consideraciones.

Procede el Tribunal a realizar la interpretacion prejudicial solicitada, para lo cual analizara
aspectos relacionados con: los requisitos de patentabilidad (La novedad, el nivel inventivo y
la susceptibilidad de aplicacion industrial), y con el examen del nivel inventivo en la
combinacion de elementos conocidos.

A. DE LOS REQUISITOS DE LA PATENTABILIDAD:
Los requisitos que deben ser cumplidos para la obtencion de una patente de invencion se

encuentran fijados por el articulo 1 de la Decision 344, y desarrollados por los articulos 2 al 5
de dicho cuerpo legislativo.

Segun lo dispuesto por el articulo 1 de esa Decision, son tres los requisitos para que un
invento sea considerado patentable: ser novedoso, tener nivel inventivo y ser susceptible de

%2
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aplicacion industrial.
1. De la novedad de la invencién:

El articulo 2 de la Decision 344 dice: “"Una invencion es nueva cuando no se encuentra
comprendida en el estado de la técnica”; en el ordenamiento andino, la novedad que se
predica de los inventos debe ser absoluta o universal, esto es, que comprende el estado de
la técnica a nivel mundial.

A la pregunta qué se entiende por invencion, el Tribunal de Justicia de la Comunidad Andina
ha sostenido lo siguiente:

“el concepto de invencién, a efectos de ser objeto de una concesién de patentes,
comprende todos aquellos nuevos productos o procedimientos que, como
consecuencia de la actividad creativa del hombre, impliquen un avance tecnoldgico
-y por tanto no se deriven de manera evidente del ‘estado de la técnica™- y,
ademds, sean susceptibles de ser producidos o utilizados en cualquier tipo de

industria"[-'u; lo mismo que se simplifica en la conceptualizacion recogida por el
articulo 1 de la Decision 344, la que la define como aquellos productos o
procedimientos en todos los campos de la tecnologia, que posean novedad, nivel

inventivo, y sean susceptibles de aplicacion industrial. A2]

Ahora, para que una invencion sea novedosa se requiere que no esté comprendida en el
estado de la técnica; es decir, que antes de la fecha de presentacion de la solicitud de
patente o de la prioridad reconocida, tanto la innovacidn como los conocimientos técnicos
que de ella se desprenden no hayan sido accesibles al publico, entendiendo que la difusion
de la informacion que se menciona debe ser minuciosa, detallada y suficiente para que una
persona versada en la materia pueda utilizar esa informacioén para explotar la invencion.

En este punto resulta menester precisar que la informacion debe resultar util no para el
comun de la poblacion sino para destinatarios calificados en un preciso campo, el relacionado
con la materia objeto de la informacion.

Sobre el requisito de la novedad ha sefialado la doctrina:

"Un invento es novedoso cuando la relacion causa efecto entre el medio empleado
y el resultado obtenido no era conocido.” 31

El Tribunal de Justicia de la Comunidad Andina, recogiendo los siguientes criterios expuestos

ﬂ por la doctrina, con la finalidad de delimitar el concepto de novedad ha concluido:

4de 10

"Guillermo Cabanellas indica que las caracteristicas del concepto de novedad son
las siguientes:

a) "Objetividad. La novedad de la tecnologia a ser patentada no se determina en
relacion con personas determinadas ni con el pretendido inventor, sino en relacién
con el estado objetivo de la técnica en un momento determinado.”

b) “Irreversibilidad de la pérdida de novedad.” “...una vez que una tecnologia
pierde su caracter novedoso, por haber pasado a integrar el estado de la técnica,
esa pérdida de novedad se hace irreversible.”
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Concretando aun mas el concepto de novedad como requisito de las invenciones, este
Tribunal ha precisado el concepto de novedad absoluta como requisito esencial para la

c) “Carécter Universal de la Novedad” “... la novedad de la invencién se determina
en relacién con los conocimientos existentes en el pais o en el extranjero.”

“... no puede pretenderse una patente respecto de una tecnologia ya conocida en
el extranjero, aunque fuera novedosa en el pais.”

d) “Carécter publico de la novedad.” “...la invencion patentada pasara a ser
conocida a partir de su publicacién implicita en su patentamiento, y

posteriormente entrara en el dominio publico al expirar la patente.w”. (Proceso
07-1P-2004. Interpretacion prejudicial del 17 de marzo de 2004).

concesion de una patente, de la siguiente manera:

Una vez delimitado el concepto de novedad, es pertinente destacar que el Tribunal ha

“El concepto de novedad absoluta respecto de una invencion implica que para que
un invento sea nuevo y no se encuentre en el estado de la técnica, no puede haber
sido conocido ni dentro del territorio en el que se solicita la patente, ni en ningun
otro pais. Es lo que se conoce como el alcance universal de la novedad, pues no
basta que un invento sea nuevo y no esté en el estado de la técnica de un territorio
dado, sino que tampoco lo esté en el resto del mundo, salvo el afno de prioridad a
que se refiere el articulo 12 de la Decisién 344. La novedad absoluta, como criterio
para determinar la patentabilidad de una invencién, se ha venido abriendo camino
en el émbito internacional. Asi en el Reino Unido a partir de 1977 (Patents Act
inglesa). En la Republica Federal Alemana se empezo a exigir la novedad absoluta a
partir de la Ley de 16 de diciembre de 1980. En la actualidad, en los Estados
Miembros de las Comunidades Europeas se ha impuesto la exigencia de la novedad
absoluta como una de las consecuencias de las patentes europeas, segun Tratado de
Munich de 5 de Octubre de 1963. (Bercovitz, Alberto, "PROTECCION DE LA
TECNOLOGIA”, en Revista del Derecho Industrial N° 35, Depalma 1990, pag. 321).”
(Proceso N© 1-AI-1996. Sentencia de 30 de octubre de 1996, publicada en Gaceta
Oficial del Acuerdo de Cartagena N° 234 de 21 de abril de 1997).

definido algunas reglas con el objetivo de determinar la novedad del invento:

2.

El articulo 4 de la Decision 344 desarrolla el requisito de nivel inventivo al establecer que la

*a) Concretar cual es la regla técnica aplicable a la solicitud de la patente, para
lo cual el examinador técnico deberd valerse de las reivindicaciones, que en
Ultimas determinaran este aspecto.

b) Precisar la fecha con base en la cual deba efectuarse la comparacion entre la

invencién y el Estado de la Técnica, la cual puede consistir en la fecha de la
solicitud o la de la prioridad reconocida.

¢) Determinar cual es el contenido del Estado de la Técnica (anterioridades) en
la fecha de prioridad.

d) Finalmente deberd compararse la invencién con la regla técnica. A3]

Del nivel inventivo:
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invencién goza de dicho nivel al no derivar de manera evidente del estado de la técnica, ni
que hubiese resultado obvia para una persona entendida o versada en la materia. Este
requisito ofrece al examinador la posibilidad de determinar si con los conocimientos técnicos
que existian al momento de la invencién, se hubiese podido llegar de manera evidente a la
misma, o si el resultado hubiese sido obvio para un experto medio en la materia de que se
trate, es decir, para una persona del oficio y normalmente versada en la materia técnica
correspondiente.

Con respecto a lo anterior, el Tribunal de Justicia de la Comunidad Andina ha manifestado lo
siguiente:

“Con el requisito del nivel inventivo, lo que se pretende es dotar al examinador
técnico de un elemento que le permita afirmar o no si a la invencién objeto de
estudio no se habria podido llegar a partir de los conocimientos técnicos que
existian en ese momento dentro del estado de la técnica... En este punto conviene
advertir que uno es el examen que realiza el técnico medio respecto de la
novedad y otro el que se efectua con respecto al nivel inventivo; si bien en uno y
otro se utiliza como pardmetro de referencia el ‘estado de la técnica’, en el
primero, se coteja la invencion con las ‘anterioridades’ existentes dentro de
aquella, cada uno (sic) por separado, mientras que en el segundo (nivel inventivo)
se exige que el técnico medio que realiza el examen debe partir del conocimiento
general que él tiene sobre el estado de la técnica y realizar el cotejo comparativo
con su apreciacién de conjunto, determinando si con tales conocimientos técnicos

existentes ha podido o no producirse tal invencion”. [e)

Ahora bien, a los efectos del articulo 4 de la Decision 344 resulta pertinente definir que se
entiende por “obvio” y por “evidente” a fin de, consecuencialmente, determinar qué se debe
entender por nivel inventivo.

Lo obvio es “aguello que salta a la vista de manera clara y directa; lo que se encuentra o
pone delante de los ojos o que no tiene dificultad”. Mientras que lo evidente “es algo tan
cierto y claro que nadie puede dudar racionalmente de ello; se presenta de manera tan

perceptible y manifiesta que muestra certeza y claridad”{z-l. Como se podra ver, la
diferencia radica en lo “tan”, de forma que algo que resulte obvio no es necesariamente
evidente; empero lo que es evidente, es también obvio.

En este orden de ideas, se puede concluir que una invencidon goza de nivel inventivo cuando
a los ojos de un experto medio en el asunto de que se trate, se necesita algo mas que la
simple aplicacién de los conocimientos técnicos en la materia para llegar a ella, es decir, que
de conformidad con el estado de la técnica el invento no sea consecuencia clara y directa de
dicho estado.

3. De la susceptibilidad de aplicacion industrial:

Igualmente, para que un invento pueda ser protegido a través de una patente debe ser
susceptible de aplicacion industrial, es decir, que pueda ser producido o utilizado en
cualquier actividad productiva o de servicios, como lo manifiesta el articulo S de la norma
comunitaria que se interpreta.

Este requisito de la invencidon encuentra su justificacion en el hecho de que la concesion de
una patente estimula el desarrollo y crecimiento industrial, procurando beneficios
econémicos a quienes la exploten, por esto sdlo son susceptibles de patentabilidad las
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invenciones que puedan ser llevadas a la practica.
B. COMBINACION O MEZCLA DE ELEMENTOS CONOCIDOS.

En relacién con los requisitos atinentes al nivel inventivo y a la novedad de la invencion se
presentan algunos casos dudosos que merecen un analisis especial, ya que al aplicar las
reglas arriba citadas no es tan facil determinar su novedad y su altura inventiva.

Uno de esos casos es el que se presenta en relacion con la combinacién o mezcla de medios
o elementos conocidos, que impone que, en primer lugar, el examinador establezca si lo que
se trata de patentar es una combinacién o una simple agregacion de elementos. Al efecto,
vale la pena citar que: “Se podria diferenciar la combinacién de elementos de la simple
agregacion. La primera es la sinergia de los elementos de forma tal que se genera uno
nuevo con propiedades distintas, de tal manera que el nuevo elemento sélo es resultado de
dicha combinacién sin que puedan determinarse los elementos por separado; la segunda se
da cuando los elementos se mantienen intactos en cuanto a su efecto fundamental y, por lo
tanto, son claramente distinguibles unos de otros, es decir, no hay una sinergia o

combinacién intrinseca de los elementos”.li1

Pero dicha distincién no puede llevar a priori una conclusién ya que no se puede predicar
instantaneamente falta de nivel inventivo de uno o de otro, ya que en ambos cabe analizar
siempre el caso concreto; es el primero el que ofrece una mayor importancia en cuanto al
presente asunto y el que podria presentar mayor discusién en cuanto al nivel inventivo.

Daniel R. Zucherino, en su libro "PATENTES DE INVENCION”, trata el tema y reconoce la
complejidad en determinar un nuevo resultado:

“Se reconoce que hay invento cuando se utilizan medios ya conocidos, pero
combinados por primera vez en forma tal, que de su combinacién deriva un
resultado distinto del dado por cada uno de los medios, o por otras combinaciones
conocidas.

Claro estd que en la préctica, resulta a veces dificil determinar si existe un “nuevo
resultado”, porque éste puede consistir incluso en un resultado mejor que el
conocido (por ejemplo, la calidad sonora de un disco compacto con un disco de
vinilo). Si el aporte implica un adelanto y se ha hecho alguna contribucion

novedosa y util, se considera que hay invento. A19]

En consideraciéon al tema tratado, no le es dable a las oficinas de patentes de los Paises
Miembros hacer un analisis aprioristico en contra del invento. Lo que debe hacer la oficina de
patentes respectiva, al realizar un andlisis del nivel inventivo de agregaciones o de
combinaciones 0 mezclas de elementos, es establecer si con el estado de la técnica actual,
dicho producto, asi sea por combinacion de elementos conocidos, no es obvio ni evidente
para un técnico medio en la materia. Es decir, no es acorde con el espiritu de la normativa
sobre patentes, que de un simple analisis consistente en que si el producto se genera de
elementos conocidos, se concluya per se que no tiene nivel inventivo.

Una combinacién de elementos conocidos, dependiendo del caso particular debe ser
novedosa, con actividad inventiva y susceptible de aplicacion industrial, es decir, debe
cumplir los tres requisitos que establece la norma comunitaria, sin que quepa
necesariamente hacer dicho analisis en relacion con cada componente cuando se trata de
patentar este tipo de mezclas o combinaciones.
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El Tribunal de Justicia de la Comunidad Andina sobre el tema, ha sostenido lo siguiente:

"La novedad no es un requisito que deban cumplir todos y cada uno de los
componentes que conforman la invencién, pudiendo incluso ser conocidos
individualmente la totalidad de tales elementos, si combinados entre ellos dan
lugar a un objeto o a un procedimiento desconocido anteriormente. En efecto,
ninguna invencién aparece de la nada; por el contrario, toda innovacion requiere
aplicar conocimientos y objetos previamente creados o descubiertos por la
humanidad, los cuales constituirdn la «materia prima» para desarrollar un nuevo
producto o procedimiento.

En este sentido, el invento constituye una derivacion del estado de la técnica,
pero, para calificar su cardcter de patentable, es preciso determinar si dicha
derivacién no resulta evidente para una persona normalmente versada en la
materia técnica. Surge, por consiguiente, un requisito adicional al de la novedad:
el nivel inventivo, del cual se desprende que la invencién, ademas de no ser obvia
para un experto medio, debe ser siempre el resultado de una actividad creativa
del hombre, sin que ello signifique que para alcanzar la regla técnica propuesta,
no se puedan utilizar procedimientos o métodos comunes o0 ya conocidos en el
érea técnica correspondiente. Especificamente en el drea de los inventos quimicos
y biotecnoldgicos sucede con frecuencia que aplicando procedimientos conocidos
pueden obtenerse resultados inesperados para una persona normalmente versada
en la materia. Por ello, el juicio del nivel inventivo no puede ser elaborado con
criterios generales, sino que dependerd de las especiales circunstancias de cada
caso.” (Proceso 21-1P-2000. Interpretacion Prejudicial de 27 de octubre de 2000).

Es conveniente sefialar que la normativa andina sobre patentes no estipula nada sobre el
tema, como si lo hacen otras legislaciones como la Ley de patentes argentina, articulo 6,
inciso f), pero de ello no surge que con base en las normas que regulan la materia, las
oficinas de patentes puedan hacer un examen aprioristico de la altura inventiva en casos
como el de combinacion de elementos conocidos para denegar la patente de invencion.

AlGn bajo consagraciones legales sobre el tema, lejos de sus problemas sintacticos y de
técnica legislativa, es importante tener presente que respecto de los casos dudosos se
previene al operador juridico del supuesto de hecho, es decir, de hacer un analisis simple y
aprioristico de la situacion presentada y dudosa.

En virtud de lo anteriormente expuesto,
EL TRIBUNAL DE JUSTICIA DE LA COMUNIDAD ANDINA,
CONCLUYE:

PRIMERO: La novedad, el nivel inventivo y la aplicacion industrial constituyen
requisitos absolutamente necesarios, insoslayables y de obligatoria
observancia para el otorgamiento de una patente de invencién, sea de
producto o de procedimiento, en todos los campos de la tecnologia.

SEGUNDO: La invencion, ademas de no ser obvia para un experto medio, debe ser
siempre el resultado de una actividad creativa del hombre, descartando, en
efecto, como invencién la accién propia de la naturaleza.
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TERCERO:

Dentro del Ordenamiento Juridico Andino no hay norma especial para
resolver sobre el nivel inventivo de mezclas y / o combinaciones de elementos
conocidos. Sin embargo, lo anterior no implica que el examen de
patentabilidad en los casos de combinaciéon de elementos conocidos para
generar uno nuevo pueda hacerse a la ligera; por el contrario, se debe partir
de que si pueden llegar a constituir una invencidn patentable las
combinaciones si son novedosas, tienen altura inventiva y aplicacion industrial.

De conformidad con el articulo 35 del Tratado de Creaciéon del Tribunal de Justicia de la
Comunidad Andina, el Juez Nacional consultante, al emitir el fallo en el proceso interno N©
2001-00039 (6787), deberd adoptar la presente interpretacion. Asi mismo deberd dar
cumplimiento a las prescripciones contenidas en el parrafo tercero del articulo 128 del
Estatuto vigente.

Notifiquese al Juez consultante mediante copia certificada y remitase copia a la Secretaria
General de la Comunidad Andina, para su publicacion en la Gaceta Oficial del Acuerdo de

Cartagena.

Walter Kaune Arteaga
PRESIDENTE (e)

Rubén Herdoiza Mera
MAGISTRADO

Ricardo Vigil Toledo
MAGISTRADO

Olga Inés Navarrete Barrero
MAGISTRADA
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“Fablets for Solution— Comprassed toblels Lo be wsed for prepis -

ng or Jmpa gven s salulions Dwust Le
1aheted 10 indecate that they are not to be swulluwed tamples of these
tabbeis sre Halasone Tableta for Solution snd Potassem ermanganats
Tablets for Solutsen

inust move Fraely within the dis sid the ablet must b epccied rcadily
frons \he punch faces, the matesiul inust have o degive of lubsication Lo
mininize frwtion snd stlew Lha c:mevel of the campresmed Labluis
“There are thiet genesal methols of Whiet preparation Lhe wel

gronulstion incthed the dey gran Lston maethod, and direct compres
won The evthod of praparation snd the sddad ingreumnts ere selecied
to pve the toblet ! the ble physwcal ch

0 g the repd of tablots Afer sompreesion, the Lab-

Effervevcent Tablcts 10 ddition & the deug sb , thaes
contarn sodium becarbonate snd an organee acul sech 93 Juileiic or
wtne I the prasance of water. these sdditives ranct, hibeeating carbon
drowsde that scis o3 a 4 snd p e Faeept
for small quantitees of lubricants presest, effervasceat tablety are
soluble

<

4 or tnserts - O Iy, vagnal
uch s M. Aszole Tabicts, 0re prepared by compres-
sion Tablets for this wae ususily contarn Iscleue 83 the dihwnt In the
casc, o3 well g3for sy Lablet intended for sdimenistretson sther ihan hy
swellewing, the labet must sndicate 1he menner in whych i w e e used

Buceal and Sublingws! Tablets—These srm small, fut, ovel Lab-
lets Tablets ded for Luccel Wy wserung inte the
Succs) ponch may dussolve or erede slonly; tharefare, they ure [T
lsted and P @ with sufli » to gve & hard tablet
Progestorone Tablets may be sdenenistered in thig way

Some new e appranches use tableta that melt at body Lemperutures
The matrox of the Lablet 10 sobdified wivle e drug « a solulion After
Malting, the drug s swtomsucally «n solulion and svailsble for abaarp.
Uaa, thua shminating diss0lution 33 & rate hmiting stap v dhe shaarp-

Frgure 45-2. Basc mechanecal unnt for 1ablet COMprassion fower
pundh, dic, 3nd vppes punch (countesy, Vector/ olond

A
3
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Most formutators of \mmed lease tableia tend to use

sboloty, wpy
tca, 3nd umfermuty, whub sl sre lnlmm beth by the NIM ol
preparsten and by the mide) o prasert .a Uve Ko
of d blew, the f 0 sloe must he

ly only one nr twi dilucnls sclected from the above
group wn thair tahlet fwmulutons Usunlly, these have been
selected on the bams of experience and cost (sclors Llowever in
the & L. of new therapeutic agents, Lhe compatibility of

the
cogmunuldn uffect that the ingredients sad methade of p
may hove en the avarlalnbity of the artive sngred.cols md hauu. the
therspevisc sfficucy of the doange hem In rarpsnss L0 o request by
phymcsans 1o Lhenge o duwmarel Lablet no that 1t maght be brvkan more
esnily. 8 Coandian company reforaiatad o mate a large tablel with o
wcors Subsequent use of the Lablot, conLmning Lhe meme ot of drug
substance ss the previous Lablct, reeulted wn complamis that largre-
than ususl dases were nended to preduce the same Uicrapevtic re
apsnse O the other hand hitarature reports avdcats that the cefor.
mh(m of & mmmernal digotin ublet reswited o0 tallet that,
g the snme o of Arue gove the
desived Sioend 1-m a M" -u onqon-l dese McUwde M ymm
ples that e he waed L nd
tlrng.w’uv.kumm«l'“"&eﬂumuﬂ uMJ

TABLET INGREDIENYS

In sddiion 1o the scuve or twmpeuti ingredicnt, tablets
contan & number of inert materials The lalter sre known ag
wes or excipuents They ainy he clasaificd according o the
pr.. . they play wn the fimished tablct The first granp contains
thove that help to impernt s f g wd
s charactenistics to the fonm-lahon There include diluenta,
inders, giidants, and hrcants The secuinl group of edded
substances ha'ps ta qive addit.wnel desirable physicol charac.
tenstion Lo the finishwl Lablet Induded 1n thus group are dis-
ntagrants, colues, and, «iv the case of chewable tablne, flavors
and awestening ageals and 10 the caes of contrilled-relcoase
tublets, polymers or wavow ar othee solubnlily retarding
materials
Although the term waert haa bﬂtll nppled to these added
k «.u pp t that there s an
tup b lhe pmperl-n oflhnempm)h

the diluents with the drug maet be conuder€d, eg, calcium aalta
used s« Jilucats for the broad-spectrum sntibiotic tetmdyehine
huve been shown o intarfere wilh the drug’s sheorption fenm
the G tract When drug subatances have low water solubil.
ity it nommﬂu’d '.h.t waler-soluble diluanta be used w
avodd p y prohl Highly sdsorb sub-
stances, ux, bentomite and keohn, are 10 be svorded 10 making
tablets of dmn md chmr.ullv 0 smatl dnsm such as the
cardiac gly ia, wod the
These drug aubstunces may be adsorbed cMr admmulruuon
Tho cominastion of annne bases with lactose, or amine salts
wilh Jaclose in the presence of an alkaline lubncant results in
tablala that dscolor on apng

Microcrystaliine cellulose (Avical) usually 13 used as an ex
caipent wn direct P formulas H . 1S presence
St 15% W owet ) has been shown
to be haneficial in the granulalion aud drying processcs on
misimizing ~ase-hordemag of the tablews and in reducing tab-
{et motthing

Many ingredients ere used for severs! different purposes,
even withan the same formulaleon, g, curn starch can be used
12 paste ‘orm ne & bindsr When added in drug or suspension
form, it vs & gaod disintegrant Even though these two uses are
W achieve oppusits guals some tablet formulas vso corn starch
wn bath ways In some controlled releass (nrmulas, the polymer
hydruxypropylmethyicellatoss (HHPMC) e used hoth a8 an awd
10 prolong the release from Lhe Lablel as well as a film-former in
the tablet costing Therefore, must esaipients used i forme
Iating tablets and copaules have many uses, and a Lthorough
understanding of theie propertics and hmitislions 1 necesasry
to uge them ratwnally

Binders

-mi l.hcduu‘e focms g them Peefe studies

thewr anfl on stalulity, b lability, and

the processes by which the dovuge (nms are propared The

need for acyuiring mace ml‘urmn('m and use standards (or

has been o d wn a josnt venture of the Acad.

amny , of Pharmaceutscas Scicnces snd the ¢ ouncit of the Fnac-

naccutical Society of Crest Desmn The result 19 called the

Haadbook of Phar maceutical Rxcipients 'l‘hu sefceence now o8
distributad widely throughout Lhe world *¢

(
Diluents

Apents used W impart htien to the juwdeced mo-
tesial are referrcd to an Larvlarn ar granulstms 'l‘hcy wnpata
cohosiveness Lo the tablet fornulation that cnsures the tablet

ml.ul after P as well as imprving the
{ree-f by the fc 1! of ¢ tea of desired
hard vod mze M 1 Iy ured o9 bwndery include
staech, gelatn, and sugars such a3 sucruse, glucose, dextrose,
molasses, snd Inctose Natural nnd synthetie guins that have
been used wnclude ncwas, vodium diginate extract of frh
mane, panwer gum, ghatts _gum, muc:la‘o of mnpol hualu

Frenuently, the single dose of Uve active ingredient 1s emall,
and an 10eet substance s adied 1a snceense Lhe bulk (o make
the: tadbleta p 1 size for P Compi d tablcts
of dexamethnawne comtavn 0.75 mg stesoul per tablet, hence, it
19 0bvIons Lhat ancther natetin] must e added (v ranke tablet-
ing posable Diluents used for Uns purpose nclode duuluum

Vergum. snd lerch unbogalacun Otbsf nganu thl( mav be
consdered Linders under certain cwrcmstances are polyethyt:
one giycol, ethylcallulose. waves, waler, and alcohot

The quunuty of nnder used lws consides ablo influence on
the characlensucs of the compressed tablets The use of oo
much binder or 100 stiong 2 hinder will make o hard Lablet thet
will not dissategrate casdy snd will cause excessive wear of

ches sod dics Dhle 10 binders used for CT Tolbut-

phosphate, calcsum sulfate, lactose, , kashin,

sodwm chlonde, dry clarch, and gowdered sugsr Certawn di-
e nts, such as maonHsl, lactore, sorbild sucroee, and unositol,
when present 1n sufficienl quaniity, ran impert pripertics Lo
some compressord tablel, thit peremt dimntegration o the
mouth by chewing Such tablets cominonly are eatled chewable
tablets Upon chawing properly prepared tablets wif' disinte-
grate smoothly ut & sstisfaciory rala, have 3 ploassnt Laste sl
feel, and leave no unplcasant aftectaste 1 the mouth Milucnts
usid as for direct coony farmulan have been

subjected Lo prior procensing by gave thein Aowalnlity and com-
pressibility These wre discusaed under /hirect Compression

page 869

amide resulied in differences in hypoglycemic elfocts
elimically Materials that heve no cuhesive qualities of thew
own will require v slronger tender than those with thege qual
1iss Alcohol and water are not binders in the true cense of the
ward, but because of Lheir solvent action on some ingredients
such as lactosc, starch, and celluloges, lhey change the pm'
dured rastenal (o ¢ les, and the
enables the msun-ls [ a-lherc together when compressed
Binders are used both as » »olulion and w a dry form,
depending on Ihe other ingredients in the formulelin nnd the
method of prepsration  However, several pregelatinizad
] lable are ded to be added in the dry forin %0

A

that water alone en Le uned o8 the granuiating solution The
snme amount of binder in solutien will be more elfective thanof
1t wevs dupersed in » dry form and moateaed with the solvent
Hy the Isttee prucedure, the liading agent is not a9 effective in
reaching and wetting each of the particles within the mass of
powders. Fach of the particles w8 powder blend has a costing
of sdsorbed sie on iLs surface, and it 18 this flm thet must be
tad befurc the powders can be wetted by the binder
nln.«m Aflar welting, 8 cartain persod of Unie 13 necessary Lo
duenive the binder wmpletely sod make it completely aval
shle for uso Since powdecs dilfer with respect Lo the oase with
whach they cun be wetted and their rate of solubihizabon, il as
preferable to P the binding agent in By this
(.ghmqm st often 10 possible to gain cffective binding with o
lower concentration of binder
‘The direct-compression method for preparing hblau (see

20y
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when ul«tu\g the apprwnnte gunuhung equipment The
rhaology of g subje«. nand of
usclf nnd shtmld be conwde ) fur these mate

Lubricants

Lubriennts bave 4 nutber of fi n tablet 1

They prevent edhesm of Lhy tablet mnu‘rul tn the surface of
the dies aud punches, reduca friction, (aalitat

the eprctinn of the tablets from the die ¢ canity, and may smprove

the rate of flow of the Lblet granutation Conmnly used

lubneants m"!udc talc, mag
"

) P

steanc acvd, b i3, and px ly-
col (PRGY Mowt Iubmulu with the escsplion of |.-lc are used
"n below 1% When used alone, tnlc may require

pogn A69I) requircs & matenial that 1 not only free-1) i but
siso sufficontly cohesive Lo act a0 » binder Thue usc has “heen
described for 3 number of materisls including microcrystalline
ccliulote, mucsrocrysisiling dcxt«..c. smylose, and pMyvmylpyr-

amoenl.mluom [ hmﬁ as 5% l.ubnrm\u are 1n most cases
Poor

en result an unsterpriofing lhe ublcts fesuluu n poor tab-
let d g and/nr of the drug

colufone It has boen fated that microcry

13 2 spears) form of cellulose fibnl in which the sndwidual
crystallites ace hold w ether largely by hydrgen bonding The
dwmh.grou:m of tablets contsining the eellulm occurs by

substance.
The additien of 1he proper lubricant 18 highty desirable i the
mnwnal W be tebleted tends to stick o the punches and dies

ng the wntercrystalhite bonds by the i 0g
medmm
STARCH PASTE—Corn starch i used wulely a3 a binder
The concentrstion may vary from 10 (o 20%. It ueually s
prepaced s it W 1o be used, by duperming corm seech
sufficient il punificd waler to make a 5 to 10% w/w suapen.
2100 and warming & wabse hath with conunuous stimng
unhil a treaslucont paste forme It hes been observed thet
duning paste formatnn, not all of the starch 18 hydrolyzed
Sturch paste then s not only uscful o8 » binder, hut also a2 9
o sncorporsis some diinlegrant nmde the granules
CEUATIN SOLUTION—Gelalin generally is used as s 10
0 20% sol : gelaten solut should be prepurvd freshly o9
necded ond used while warm or they wall salidifly The gelslin
 wiided W cold punfied water and allowed 10 stand untat ot ss
hydrated. I then o «armed 1 3 water bath to dussolve the
erinLin, wnd the solution 19 made up Lo the final volume on »
weight basts (o give the concentration donted
CELLULOSIC SOLUTIONS—Vesious cq.llnlo-n hove

drately aftes . most Lablets have the tendency
o expend and will Imul and tudl to the ede ofa\e die 'l‘hc
chosce of Lhe praper fub will ths

The ma'md of addiay & lubricant Lo a granulston 1s lmw
tant of the matonal « ta parforn its function satisfectonly The
Tubncunt should be divided fincly by passing it thenugh a 60- L0
00 mesh nylon cloth onta the grunvlubon. In production tus
13 colled Boliing the lubricant Aer adding the lubricant, Ui
granulation ¢ tumbled or mixed gently o d.nlnlwh: he lubn.
cant without coating the p les Lo well or b R them
down to finor parlicles Some h hae tuded that the
order of ruxing of lubncants and other excipienis cun have o
profound affact on the pecformance of the final dosage form
Thuw, stlention e the mixing proceas stesll 13 yjust 13 /mpocient
24 the selnclinn of lubneant msterials

Thewo prosass vanatidcs can hs uen o Uu pwluaud blcad
ing of a tubricant in A g
can affect the hardness, dmntemufm tume, and dissolotwn
pecformance of the rusultant tablels

The of lubrcant varies, buing an low 49 0 1% end,

been used as bindesrs w so) form $ydraxyprop

callulage (HPMC) has beens uscd widely 1n Uus regurd Typeca)
of a number of erllulas: 8, STPMC 18 more soluble 1 cold watce
thuo hot It alw 16 more dispersable 1 hot water then cold.
Hence, to oblain 8 good, smoath gel that is free from dumpa oe
fisheyes, 11 18 aecesasry tw add the HPMC in hot, olmost boshing
water and, under agitation, cool the mixture down as quickly as

10 anma caves, a3 lugh as 5% Lubncants have benn added 1o
the grunulsting agents in the form of suspensions or vmulerons
This techmque serves t reduce the numher of aperational
pnxedutu snd Uun reduce w omauumg ume

g » lub must be given Lo
1" mmpaub-hty with the dm‘ ngenl. l'efhn.u the most widely

possible, as low sy powmble Other water-sotuble ccllut
such as hydroxycthylcellntose (IEC) and hydroxypropylcelle-
fose (HI'C) have been used successfully in sclution as binders

Nat all cellulosics are soluble vn water Ethyleellulnge canbe
uted effectively whan dissolved 10 alcohot or a3 o dry binder
that Iheln ll vetled with alcohol 1L s used as a bnder for

POI.WINV‘LPYI!ROLIIIONE—PVP can be wsed we a0
ond this veesstibily has 1n-
cre-ud ula populsrity Concentrstions rangs froms 2% and
vary connwlerably

1t will be noted thet bender sotutions usually are u\‘da up u

J drug w acety Ve tales vaned
n‘mncanuy the stabuhity of aspinin 'hlc with o lugh calcsum
onntent and a hu;h loss on sgrution was nwcmml with in-
creased aspina d From a slab the
ral suve accepiability of tablet tubricants for combination with
sepunn was found tr decrease in the followsng ordes hydroge-
nated veguiable ail, stennc aad, telc, and sluminun steseate

The prunacy problem in the mpanuﬂl of » woter-goluble
tablet w the sel of » sausfe Y Soluble lubn-
cunts reported to be cffective include sodium bensoate. 8 -
ture of sodium benzoate aod sodium acetsts, sodium chioride,
lcuawe. and Carbowsx 4000 Howavers, it has boen suggested
thet fe I used 0 wlpuu water- .soluble Lublets may

weight rather than volume This 18 to enuble the (
dctermine the weight of the solids thet have been added Lo am
tablet granulation in the binding solution This becomes part of
the tota) weght of the granulauion and must bs taken mm

represent 8 number of " -
cency and waler wolubility While woneof
the most widely used lulmanu "a hydnphoblc propertics can

consderstion in detesanning Uhe weight of Lthe
ablet, which will contain tho stated smount of Lthe Lh"-pmm
agent

As con be seen by the list of l'-mdon " um dnpur. most
Modern binders used i1n sol are poly of thu,
the Now oc spreadubitity of thess b s

retard d ad 4 [! ‘To overcome these ws-
terprovling chacactonsties, mdmm lanryl sulfete somctimes 18
wnctuded One compouni found to huve (.ho lu'mul.m‘ peoper:
Les of nag stearste without 16 d 1 mag-
nesium Iauryl sulfele (s safety for use in pharmueuuull has
not been established

4
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Glidants e

A glhdant s » sub ¢ that the flow ch

of a powder mixture These materials slways are added 1 the
dry state just pnor 10 compression (ic, dunng the Jubncation
step} Coltmdal sihcon donde Cab-o sl (Cabot) 18 the moat
commonly used glidsnt and generally sa used 1n low concentra-
Lons of t% or less Talc (ashestos-fres; 8130 1r usrd and may
serve the dual purpose of lubrecant/ghdant.

16 espraially important to eptsraise the ardes of additson
and the mixing process for these matenals, Lo maximizo ther
effect 3nd Lo make sure that thew influcnce on the lubricent(s)
18 marered

Disintegrants /

A disiategrant «a a subslance or a miature of suhstances added
0 o tahlet to facilitste ita breakup or disintegration nfler nd-

J

y

may be adventageous 1o divde the starch 1o wn portions one
port 18 sdded to the powdered formuln prior 1o gvanitetion, and
the rnm.inder 16 mized with the tubncant and ad-led pnor ¢y
compiasson Licorporsted in thus manncr, the starch acrves o
double purpose the portion added 10 the tubricant ramdly
breaka down the tablet o gronules, sns the starch nuved weth)
the active ingradienta disintagrates Ui go1iules intn v alyer
parlicies Vecgusn hys benn shown 10 b sure effective 2 4
disintegrator in sulfnthinzole tablets whe 1 inoat nf he quanuly
18 added after granulstion and only 3 well smuunt hefore
granul {ak L the ] clays were fougd 1o
b good Lablet duintegrants when soded to prepared granuly.
tions as powder They ser much doas ~flectone 88 dinniegrants
when ncorporuted within Lhe granutes

Pactors other than the preacnce of diminiegrants can affect
the shaintegratson tina of comy d Leblets igmficantly The
binder, tablel herdnasa, snd the lubneant have been shown 1y
unfluence Lhe disintegeation Line Thus, when the formulator 1
faced with e probl the ¢ of 8 oo

The active ingrediont must be: rel d froon the
tablet matnx a6 efficiently as possible Lo ullow rapid diasalu-
uon W ls scrving as d have becn clasmfied
chemieally ss starches, clays, celluloses, uigwns, gurs, and
crogs-hinked polymers

{  Theoldest snd still the inost popular disintegrants arc corn

pressed tablet, the answer mey nnt le in the seloction and
y of the d T3 g agunt slons.

The evolution of curbon dioasde 19 slso un cffertive way Lo
causs the dunntegration of compressed tableta ‘FPubluts con
tarng 3 of sodiwm bicarbonate 8ad an sculelnil aven
a3 Lartenc of atne acsd will offervesce when sdded to water
Sufficient scrd 1 addeid 1o produce » nculeal or shghtly scwhie

"L potsto starch that have been well dried and p
Starch has 8 grest affinity for water and swells when moist-
coed, thus {scibitating the rupture of the Wablet matnix How.
ever, others have suggested thut «ta dimntagrating sction n
tablets 1o due to copillary acton rather then swelhng, the
sphenca) shape of the starch grains in.Tonses the poromty of
the tablet, thus promoteng capullary scuon Starch, 5%, @ sug-
gerted, bul of more rapid disintegration 1e demred, this soount
may be incressed Lo 10 or 15S% Although 1t might be expected
that dusnlegrabun Lume would d a8 tho p

when 74 n water 15 rapd and complate
One drawback o the use of tha effervancent type of disimu-grs.
tor 13 thot such tablets must ba keyd 10 8 dry almasphere ot o))
umes dunng manufsctuse, storege, und psckaging Soludle,
effervescent tablets provide o populsr form for dispensing as
pinn ond noncalonc swectening sgenta

Coloring Agents _

ge of
starch 1a the tablet increased, this dues not appear to be the
eose (or talbutomde Lablels In tins inatance, there appears o
be o cnuco) starch for dvf¥ [y ! of
the chemual When their disintegration offect 18 desired,
starches are sdded te the powder blends i the dry stete
A group of matenals known as super disinfegranty have
guwned i pop: Ineity as disintegraung agents The name comes
from the low leveln (2 to 4%) at which Uiey are completcly
eflectiva. Crudvas ivoe, civmpuvithnte, sl sudiim sterch gly-
onlate represent examples of a cross-linked cellulose, u cross.
tinked pol, . and 2 hnked starch, resp ly
‘The devalop of these d foaterwd new theo-

Colors in compressed Lablels serve funrlone other than mak
ing the dosage form more esthelic u» nppasrance Colur helps
the manufsclurer to control the product during ils pwrpuralen
% well 83 rerving 48 & means of identification 0 the user The
wide divermly 10 the use of colors in solid dosage forms 1nokes
it posuble 1o use color 2n an mportant category in the sdents
ficalion code developed by the AMA 10 establish the 1dentity of
o pressed Lablet an anging from
poIsomINg

All col used 1n phar wust be spproved and
cerisfied by the BDA For several decades coloranta have bena

nes about the vaneus mech by whieh d o

‘t Sedwm starch glycolate swells 7- to 12 (old 1n less than
9+ s6¢ Croscurmelune swells 4. tn 8-fold 10 Jess than 10 sec The
starch swells oquelly in sit thres dimensions, while the ccllw
lose swells ozly 1n two dimenaions, leaving fiber length cssen
tally the same Since croscararehse in the more effi Jus-

yectedd to ngvd onsaity standards, and 39 o result, a number
ol coleranis have been removed from an agproved higt of Food,
Drug and Cosmelsc Act (FDAC) enlors, or delisted Severnl have
tero hited ug well The colorants currently approved in the US
are Lsted i Table 45-1 Each country has 16 own lut of

d col and forinulators must der thin o de-

ntlegTating agent, 1t 16 postulated that the rete, foron, and
estent uf swelling play an smportant role 1n thuse duintegrants
that work by swelliag Cross linked PVF swella Lttle but re-
turns 1a its onginal Inmndencs quickly sfler compression
Wicking. or capslisry auson, alen in postulated Lo be a magor
factor in the sbility of crume-hinked PVI' lo function *7-**

In addiion to Lhe sarthes, a Iarge vanety of matenals have
been used and are reporied to he elfeclive as dinwntogrants
Thus group includes Vecyum HV, methylcellulose, agar, ben
wnile, cellulose and wood prod 1 sponge, cabon
cxchange resins, alpiaic sud. guar gum, etrus pulp. and ear-
boxymethylsllulose ® Sodsum 1auryl <ulfate n b

wgnung products for the intesnotuunat inerket

Ay of the approved, certificd, woter suluble FN&EC dyes,
mixiurcs of the Rame, or their corresponding takes mey Le used
10 rolor tahlets A cnlor lake 18 the coostnnation by sdserpuion of
8 water-soluble dve 10 a hydrous owde of a eavy metal resudd
g 10 an insoluble form of the dye In some instances multiple
dycs are used o pave A purpiselully heterogencous colonung
the form of speckling to compresaend tablets ‘The dyes avaslable
do not meet all the criterin royuired (or the 1des) pharmaces
tesl col ts ‘The phot. y of severa) of the comniunl ¢
uscd colorants and theur lukes has beun investigated, as well as
afforded by 8 number of glanscs used n packag-

with starch siso har bhees demonsicated to be an effoctive
disntegeant In some cases the apparent effectivenass of aur
fact. n improvang Lablet di 18 puntulsted as due

[
o an increase oy Lhe eale of wetting.

The dumintegeating ngent ususlly 13 cuxed with the srive
ngredints snd diluents prear Lo grannlation In some cwaes it

the p

ing tablets
Another approach for improving the photastability «f dyen

has been 1n the use of vl bavrtwig cb s 0 the

1ablet furmulnuons wilh the dyee ‘The Di-Pac hine {Amstar) «

< ganes of Wy lable colored, direct P n

sugars

-
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Yable 45-1. Colors Approved for Use in the US in Oral Dosage Forms”
OTHER MARS __g-::-'rm - USSE RELIACIION (S} —
o Red 40 Alura s 16035 FDA certification on each tol of dye
s):ctucd [} Acid fuchin © 17200 AD10 076 mg
Naphtatone red 8 A010-10mg .
©O8C Red 16 . 20850
vyt :oo: f:ch 45380 FOA cerfscation on each 101 of dye
et u:‘o [ ] 45410 FOA corutication on each lot of dye
e :3 §‘ z‘v":'l::am 45430 FDA cestilication on each lot of dye
(0:3“"“‘ envact Natwralied 4 75470 None
ade—red _Comww 740 ADI 0-5 mg elemental won
:':;gYelbn 6 Suntct yellow FCF 15988 None
yeliow orange s 19140 Label and FOA ficatron on eadh lot of dye
mcvyml: &:ﬁx yellow WS 47005 FDA cerufication on each lot of dye
!
“‘.“'de—no‘m : m ADI 0-5 mg elemental won
::&‘g ll‘lue ) o @nilian blue FCF 42090 +OA cortificateon on each lot of dye
+08C Bluc 2 tndigotine 73005 None
h:m?t:: " 42035 FOA cernlicatron on each tot of dye
o’ c:de-'eml:lxt 17499 AD! 0-5 g clemental won
¢ -
m;d Burat s119a¢ Jra9n m
Ttanwm dwonde _ J—
r v o 1971 (US), DAC, Orug and Coumetsc Dyes (LY. Drag
* Apbe AN, uwouuccuwmolewtgboﬁmz;‘) €1 colos ader rmbers

enation
d Conmete Oyes (US), FOA, Fond and Onug Admanetsation
* a4 0f | wbeyary, 1900 and SUbIEC! 10 foviiann

! 1 commun method of Atding color Lo o tablet formu-
l:uru:!u:: dimnolvo the dye 1 the MMI'.“ solutson peeor Lo the
g prucess Anath his u;“-dmb m :‘:u‘l':

starch oe ealrium sulfate (roin its squeous solubion;
::tr:n:m 18 dreed si) hiended with the other ingredwats If
the nsduble lokus ore uscd, '{wy‘ may I;c h'l‘end'ci' \:u::: 3:

d o 4y ohe o .
::Im :l. y wipedieuts ¥r cq:;cr: v“. .:n‘fu';ye-ﬂ % o ’:{
enlor i the granul Afier comp! e Wablets wy
:o’fve - n:c:ud'nppear\ms Jue to the uneven disteibnteon of
U onfor Migsation of colors raay be reduced by deymg the
ganuletion slowly 4l luw Lemperatures and surring the gran-
wlauion white ot is deying  The alfindy of several water soluble,
antonic, cerufied dyes for naturul starches has beea deroon-
strated, i these cases this effisuty should s 1n preventing
[l " X

wlo(‘)’u?t':' :dh;mo have becn shown 1o act as dye-m.gration
wnhibitors Tragacanth (1%), acacia ‘3%), stiapuigs (5%), and
Wl (7%) were offactsve i inhibalune Lhe migration of §D&C
Blue No 1 sn lactone {n using dy= lakes, the pmMe:n of colof
magration in svouted since the iaker ase menluble I'revenion
of mottling can be helped aten by the use of lubnesnts and ather
addslives that heve been colared similarly Lo the gronulaton
preoe to their use The penbilem of.maulmg hecoroes more pro

nounced ot the of Color mot-
ting 18 an 0 i 10 Mmeny com.
mercial Lablels

Flavoring Agents — .

In addiben Lo the sweetness that may be affurded by the
ditwent of the chowahle tablet, ¢x;, mannitol w laclose, artifical
swectening agents muy be included Pormerly, the cyclametes,
aither alone of in combination with saechann. were
widcly With the § of the cvcl and the

stotus of an chann, Aew natuesl swecteners are heing wught
Acpartame (Scarle). has found appleations on pharmacculics!
fornvlations Sweeleners othee than the sugacs have the ad-
ventage of reducing the bilk voluiae, considering the yneauty

required to produce the same degres of sweatness
g;x::::vnz wn smail quanUties, they do not affect warkedly
Lhe physicel charactensucs of the tablet granulntion

POWDER COMPACTION

ially viobte and el

Compwessed tablets became »
oragy tablet machunen I 1843
dosage form r"u:m:"l::::‘;lﬂ - tor, 2uthar, arust, and

ived Bnush Patant 49977 for Shuping Polls,
Z::‘::;:: k::dmﬁluwk 'l:d by Presaure tn Iies © L aver l:})
yenrs of tablet manulactvre, the basic has nnt chang, S
Surprisingly, improvements have been mu‘:: only with regar
v n nd quahty cont
* ’Ip{:dpo‘mmm:: .c?:'::ﬁmqhu seversl identifiable phases
As can be seen in Figure 45.3, when pawders uvadergo eomp!-ex.-
si10n La reduction in volume), the first pracess ontmh-n
consolidation of the powders Dunng tus consolidation pl ;s:.
the gowder particies adopt a mare eflivent pachung order ¢

Thickness

Applied Force
figure 45 3 The stages of powder COMPICOn

)z
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sacond phase of tha compaction process s elsstic, or reversiide
deformntinn If the furca wern L be remaved duning Ua phase,
the powder would recover completely to Lhe effaently packed
etate For most pharmaceulical powders, thu phasc 8 very
short sn duration and very dificult to identfy on most instrv
mented Lublet presscs The thied phase of compactron 18 plastic,
or arrevecnible, deformution of the powdor bed 1t «s this phase
of Whe compacion process that 1s the most cnucal n tahle
formation 16 too murch force 18 apphed (0 the powder, brutle
frstnre occurs If the force wae spplied too quirkly, fractre
ond debonding dunng siress relaxalion ean occur

In 1950, Stewart reported on the importance of plastic fune
ond suggested that il & materisl has aignificant Hastic Mow
under compression, it will be more hikely 1o form » cumpact ¥
David snd Augsburg lusted st faxalion dals, using
tha M 1l mode! of ] " en st
quanufy the rate of plastic deformation of eome direct compres
smn exciprents ‘4 Jones has used the term contact fime to
descnbe the Wwital Ume for which & moving punch upplies a
* sectadle force Lo the die contents dunng.lu comprossion and

P event, excluding eject

Rees snd Rue evalualed three parsmeters strens relatinn
Aunag compacuon, effect of contact time on tablet density,
ond rete of :?pucaum of desmctnesl compramasn on tnblet
drlormation

Joaes®® outlined 3 techmaques (o evalustc Uhe com-
pnctabibity of powd B of the ph of tus co
tiew, theas parameters are discussed below

Tablet Strength—Compression
Pressure Profile

Moxt 1] use Lihlet hnrdaess, or tenaile atrength, as 3
meaeuse of the cohesivaness nf a shlet With even tha annglest
of wnstrumented Lablet presses, it i posmble o plot tensile
strength versus the force npplicd Lo the Lsblet Fipure 45-4
Musteates such a plot These plota ean be uachul i wenulying
T oo Lhag can caues fenrtnre and ~an lead to & quick, tengble,

of the patbihity of the for Howeves,
tiese are many hiontations to this method, as these plots can
wol predul laminatinn or rapping In add the coh

formuintors believe this (s an importent indicatae of oligg.va.
neas but 13 of havted value wn predicting fmlure i the (017

Changes in Bed Density
during Compression
—_— - = e,— —_—
As applied stross (force) sncrenses, elastc end plagtic deformy.
tion of the particlcs occurs, which results n plastic flow and g
reduction n inter- and intrapsruculate void sps. ea This tow.
o738 the overall compact density.

For hughly coh 4 the reduction i vord
may yield a compact of suff gth for mﬂm.‘:::
» tes shell 11 the b A

. the es (or
moet drugs snd excipienta 18 not suitable alone for toblet
menulsciure

The Heckel cquation 18 given balow, X can be congideced
€qual 1o the reciproral of the mean yield pressure, and A 1 a
funcuon of the eronal compact valume and 18 related 1o the
dennft and particle resrrang: pnor to boading

tog (M(V - D)) aKPea

where D 13 the celative deasity st pressure P, end K and A are
constants

Herscy and Rees'™ have classiiod Heckel plats 1to two
categorras Fipice 435-3 shows toth types of Heckat wote Type
2 dvifern from Typa 1 10 that above a certan pressure u ountle
tinesr rel, P OFCUTR 1rToap of the snsbial bed donnty
This  andependent of particle size and is proboble dee to
fragmentation of parucius and thar suhssquent compnacton by
wlestic ddcforimation For Type 1| matsriale, no such fractire
occurs, but sdiacent particles simply deform piastscally

‘The pressurc at which the plots teansition o 8 binesr portum
13 apr ly equal W the f g 1§73
form a coherent compact

Changes in Surface Area
during Compression

nevs of o Lublel can change upon storage, in either 1 positive or

{  twtve directson

Tablet Friability

Bulk powders change their staws of packing during compaction,

and indwidust paricles fracture andfor plastically deferm

Ounng Uus process the surface srew of the powders and the
1 whole ch C J it b

This test 13 discussud Iater in Uhe chapter, nnd theee have been
Many suggestsons about how Lhey should be performed Many

Tensie strengin ng cm-?
Tensile strength kg em-?

PO 3
h,

con est these ch

¢ P
Although this can be

3
tedious, these measurements can give & means of eXIMIMNg
Isrmanation

ensue sicengih bg em-?

Meon compressive force, Ag

figure 45-4 Tenuse 1100

8

Crysial forms A Barbeione (103-1%) um)- <0, sormy, 1, Form i, A, torm

b of
M 8 Sullathiazole (104 152 wm)—() Form 1, &, Form & € Aspin (250-353 wm) 4, Form 1, 1), Fosm 1v (Courtery, Summers of 31*)
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Work and Compaction o

3 wes arce uscful in determuning the
m ‘d‘.':.“‘.?:::ﬁ . l:):u pact. Curves, such a9 shown
Figure 4577 represent the work of the cumpression pmes:d,
but all [ expond hat dunng . &
Uns force is transferred back to the punch Thercfore, by p.:
B e e s fo  sorresed # D curve, The

H ted from the first for 8 corrvcl cu

:rn:t:dubc';:c represents the work associsted with plastic
deformation duning powder compaction, as well as a determ-
8t100 of the work of fctron of the din wull end the work of

elastic defonmaton.

GRANULATION MEVHODS

PRESSURL P

PAFSSURE ~

8

Figure 45.5 Heckol plots A Type ) 8 Type # (comtory. Sones™}

Stress Relaxation

ta) technique conmsts of holding the comprea-
m :;-:.m::t. posnt of :ommum compreasion and oburv::g
he comqn casion force over vanuus peudl' of ume Uy m&::: 1]
mg the duratinn of this penod (dwell time), plastc "
meanmzed, and tablet strength tneresses

Stress Ty issi during Compression

i nd e wall
1f the strosses in the upper punch, lower punch, & !
ammmmwrod. as 1n Piguee 456, a genecs! plot c‘m be %ne
sructro showing the relationship between these furces e
elastc humit 18 reached at point A At pant 8, the -wb;d' fores
18 released, and the Lransmitted force on the wall of the dre "
rapudly The upper punch ceascs to contact the W‘eflmuo:“’
At pavat C, where the transmitted force Gallx rapidly u»{n re .
usl force, point D The fvece nveded Lo gort the Lablet from l.)::
dia must he yrester than Lhe residual farce holding ot to c
sides of Lhe de Therelore, rmadual forces tend W be pm‘m
Uonsl Ls ejection forces In addition, theae plots can Kwve 'otesn
asseasment of the vlastie component of Lhe compaction pr

of a4 powider

Wet Granulation _

The most widely usad and most general method of tublet wep-" .

uinton method Its lnrity v due Lo,
x:“;;;:e:h:mm thni granviation will meet all the
physieal CequirAmEnts Tor “a L
chief disadvantages sre the number of separate steps invulved,
o8 well as the tame and labor necessary Lo carty out the pmo-w"‘
dure, especinlly on 8 large scale The steps o uo:: ;:: ;n’g“ b
lnng. rmung, g7 € 3
;;n‘.:iry screemng, luhe ication, snd cOmpression The equip-,
ment involved dep q ch. T
diluent, and disnb gwant e M or
;I‘:::edmxlmmdl batches the ingrcdicnts may be mizod
in stanless steel howls or mortars Ssnll suleb bl::‘d’;m al‘;:
red oue of papes by
poio c;dm :-: or :"lu‘:h:' 1 back and forth ‘:I'ha
a be mifted through a screen of zmtable fine.
:::'3 .':m;“:c’w:.u: up lumps This scmm:g 1;’:“?:::
The serecn sclocted always shoul of
m:?:: :; ‘\::'r‘a! or cloth that wall nat efferd the potenry of the

rough interaction For exsmple, the Mability of
Piviprpb u'.‘ dl‘«hmoimmusly by sveo smal) amounts of

:::::e.:n'.::::un must be taken 10 avoud cantact with copper or
P oraer s the I'attsrson Kellny twan-

P £ quanuties of powder,
shc‘;nmr qand the doebincone blender olfer & means of

blend: hort penods of Lme (Fig
ooy o8 g rvatiebl ':n many sizes (roro

.8) TV il blenders are aval
l‘x?lmuwfy mudels 0 largo production models Planetary mix

cry, eg. the Glen muxer and the tiohart muxer, have served Uur

a
c

8

O

w

slo
Olo wan ;

3

e A

Apptlicd Force

Lowet Ponch
Figure 45.6 Transmitted stirucs durng tablet compaction

compresmon of good tablets fts

ds un the ty ~r srer of the hatch. Thel ,
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Figure 45-7 Typecal forces A Duplacement (£-0) curve, B dnplace-
ment (F-0), second (ompresson ((ourtesy, Sonm )

foncison 10 the pharmacoutical idustey for many yesrs (Fig
45-9) On » large acsle, nbbon Licnders alse are employed
freq ly and mey he ndapted for praduction pro-
cedures Mass mhxers of the uignmin.blade tyno huve been used
widely n the pharmacer Lical 1ndustry
Rapidly incresmng v papulerity sre the'high-upeed, hugh
shear misens such as the Lodige/Littleford, thosua, Mielder,
and -Bﬂtﬁf Perbins Por Lhese wixers o full range of s1zes sre
¥ e of g ! n these b 1)
generally (nster than wi conveatinnal granulators lowever,
conteol aver Lhe process s cnbenl, and suule-up 3sues may
become extremely important ® Fluid-hed granulation (des-
cusned belew) also 10 gaining wide ncceptance 1n the sndustry
g. shight modfi o the

For botls of these types of p
Gollowsng procedures are required

Figure 458 Twin-shell blender fof 10lids of hiqued-soluts blendung
(courtesy, Paticrson-Kelley)

Solutions of the binding agcat ore added w the msed pow.
ders with surring The powder mass 15 wetled wilh tha by
solution until the mums has the consistency of duinp snow or
brown suger. If the- geanuiauon 19 overwetlud, Une: g anutes wil)
be hard, requinng considernbile preasure Ly form the tublets,
snd the resuliant Lablets may have a mottled sppcarance (f
the powder miature 18 not wettad sufficiently, the resuiung
granules will be too soft, brenking down during lubncation and
enusing difficulty during conpreasn

The wet granulation 1 furced through u 6- of B-meals scrorn
Smell batches can he forced through by hand vaing & menunl
screen. For larger quantilies, one of several comminuting mille
suitable for wet scrcening can be used These wclude the
Stokes vecillator, Collun rotary granuvisior, Pitzpsusick comm
nuting mill, or Stokces tornado mill Sea Pizure 45 10 [n com.
nunvbing nklle the granulution 1 forced through Lhe sreving
device by 2 h: ksuvea, ac oacilating bars Mt
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Figure 459, The Glen powder mwer (courtesy, Am Machine)
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Vaqure 45-90  Rotary gronuidtor and sitter {(courtesy, Vector/
Coltony

ugh-speed muvers are equipped with o chopper blade that
operates wafepundently of the mam minng bindes and can
replaca the wet mibling step. 1, can obviete the need for o
LOPRTALE DR Shivn

Par tublet ] wn which production

Justificd, extruders such ss the Renz extructor have been

fopied for Lhe wetl @ 1} process The extruder connista
of & s raw munen with a chanber where the powder 19 mixed
witls the Mnding agent, sud the wet inses gradually i forced
\hrough o perforatm sceeen, forming thresde of the wet gran.
wlation ‘The granwlstion then i dned by convenuonst meth.
ods A sermamt umshic, continunus process using the Retz
extonclor hae heen described fue the prepsration of the antacid
iblet Cotusil (Warner-Lamberg)

Meist niatene' from the wet onlling step w pluced on large
sheeta of papur an shallow wire (rays and placed 1n deying
cobinels with a cinuiating s current snd thecmostatic heat
conirol See Figure 45-11 While tray drywng was the most
wilsly usenl method of dryvng tabh L granulations 1 the pest,
funk-hed drying 15 now equelly populsr Notable among the
newer methuis being intraduced are the Oud-bed dryers In

by 1

ONAL SOUD DOSAGE FORMS 867

the Rovoe dryer system by Ciba pharmscists and engineers
The deyer 10 sumiler w appenrunce o the cnnc hiender except
for the hasting ja ket and vacuum cvanectivns By excluding
oxygen and using it lower drying tempersturce made posmible
by drving s 8 vauwum, opportunities for degrusistson of mq\
ingredients dunag the drymg cycle are miosmized A grester
uewlortaity of ressdual cuatent 18 achicved b of!
the moving bed, controlled tamperatce, and controtled ume

of the dng cycle. Particle-nze distribution ean be} [

controlied by varying the spend of rotation sad deying temper
sture a weil ab by comnnnuting the granulatinn w the dmrodJ
granuie size afler dryng
In drving granvistions 1 13 desirable to mantain a ressdusl
¢ of m the g b Thus 18 Y o
mantmn tha venous granulation ingredicnts, such as guais, 1n
» hydroted state Also, the resmidus! momture contrshutes to the
ceduction of the stauc clectne chacges on the perticles In the ,
aclecion of way drying proceas, s cffort 18 mude to nblamn 8
umform morsts-e content [n addion 10 the wnportance of
mouture content of the gravulshion 1n s handhing dunng the
manulrcturning wieps, the stabibity of the products contaumng
M0 iture sensitive aclve gredisnis may be rulated to uu:)
mousture contant of the products
Previously it was indicated thet water.goluble colorsnta can
nugrate (oward the swclace of the granwlaune dunng the dry-
ing procras, cesulting 1n moltled Loblets aflee compression
Thus s slew troe (ar wat Yuble dewg subst. ttang 10
tablets unsstisfaclory as to content umformily Megration can
be reduced by drying the granistinn stowly at low lempera-
tures or uang o grenvlation m whieh the nengnre diduent o
present as granules of large partels mze The presence of
smiccoctystathne collulose in wet granulations also reduces -
gration wndcnces
Al depng the granulauon 1e smduced v parucle size by
passing «t through 3 smallor wnashy screen. Pollowing dry
serocang, Lthe granule sice tends W be more uriform. Foe dey
granulstons the wieen size 0 he sclecled depends un the
diameters of the punch The fulluwtng fizen are sugrested

Tasety wpe W ¥is 1 oF MSactt - 0o 20 mech

Fablcts e to Yoo unch, use 16 mash

“Tablcta *¥in 10 ¥ uich wee '8 manh

Tablels Yic inch ond torger ver 12-muh

For small of granul . hand sc may be used

snd the motensl passed through with the aid of & stainless

steel spatuta. With larger quontitica, any of the comminuting

malls with seerens corcasprading th Lhose pust nentioned may

e used Note thot the smaller the Lablet, the finer thie dry

granuialion o cnshle more uniform Athng of the die cavily;

Inrge granules give an ieregular 6Nl Lo » comparsuvely small
tablots o bicarbonal

dee canily With P ! ( sod:

Wactore, and mag heate, 2 rel tip has beed
demansurated between the pertice size of the granulated me
teris) and the atsinteg: ume and cappsng of the !
tablets For n sulfath £ J h , the partcle
ciza distribution did net appear to influence hurdness o

deyiog tablct \ d the 113 s1-
Pended and agiated 10 A warw ir stream while the granula-
tion i mainwincd 1n molon Drying tests companing Lhe flu-
ized bed and a tray dryer for o ber of tablot granul
studieated that the fariner was 15 Lmes faster Uian the conven-
Uonal method of tray deying ln addiion W the decreased
drywng ume, the A method 15 daimed to have other
advantages such es belter control of drynng Lemperatures, de-
crcaacd handling costs, and the opportunity 1o biend lubricants
and othee msterls oo Ui drr granulstion directly in the
tndized bed Sce Figure 45122

The apph of ravdw heqiiency dyng and infraced dry-
g L Lblet granulations has been reported a3 successful for
most granulattone tred These methods caahily tead them-
selves o granm). Thae study of dry-
Mg methods fur tablet granvisuons led 10 the development ol
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increane the covering power of tho lubricant As it g desirable
for cach granule t be covered with the lubrecant, the habricant
18 blended with ] very gently, preferably 1n o
blender using o tumbling sction Gentle AcLon is desired (o

the vl g lo mze lng frum the granule.
ton step It has been claimed that wo much fine powder 1s nat
desirnble becouse fine powder may aot feed into the die evenly,
ty. venations in weight and density result Fyae

frguce 45:12. Theee s of flusdized bed o and dry-
g A Top-sprey method used in conventional flud-bed gran-
ulalion codters, § botiom.spray method used m Worster aere

i ) 3 peay method used in rotary
flnd-bed coatersigranulators {countesy, Aster Publ, adapted trom
Reference 31)

Afler dry granulation, the lubncant 1 sdded 28 & fine pow-
der 1t usustly 15 donto the g I through 60- or
100-mesh nylon cloth 1o climmate small lumps a9 well as to

powders, commonly designated as fines. also blow out sround
the upper pusch and down past the Jower punch, making
neccsaary Lo cleao the mecline frequently Pines, however, ag 5
level of 10 w 20%, traditbonally erw sought by the tablet for.
mulator The presence of some fines 1v necesanry for the proper
filhing of the diwe cavity Now, even highes concrnteations of
fines nre used fully 10 toblet [{ Mt inves.
tigators ugrse thet no ganeral imits exust for Lhe amount f
hnes thet can be present an o granulation, it must be detce.
mined for each specific formuls,
Many lormuletors oace behieved (and some stall belicve) that
blending d v an of fnes and,
hence, caused air entrapment un the formule The cappng and
1amnating af tablets associated with overbleading lubncants
was thought to ba caused by these asr puckels Most sacntists
now recagnize that s more plausible ceplanntion has to do with
the function of the luh h the very nature
of » lubricant tends tn make surfaces less suscepuble to adhe.
son, overblending preventa the intergranular bonding that
takes place during compation

Fluid-Bed Granulation

A new wethod foe granulating evolved from the flusd-ted dry-
sng tochinology describad eacher The concept was Lo spray a
granulaung ~olubon onte the suspended particles, which then
would be dricd rapsdly in the sunpending sir The main benehit
from thes systew 19 tha rapd granulalon and drying of s baich
The two muam hums thet developed Uhis tachnology are Glat
and .teromatic The desgn of Lhesa Rysiena s basically the
asine with bath companics (see Mig 45-12) In thes method,
particies of an 1nert material or the ve druy uee suspended
0 0 verbical column with a nsing aie shieam, winle the parts.
¢les orc ded, the £ laung metenals 0 so-
lution are sprayed into the column Thare o A gradus) pasticle
buildup under 8 controliod set uf conditinns resulting in 8 tablet
granulstion that 1s roady fer pe after the add:
the Tubewnnt An dbvious advantepe oxmts, wines gennulating
and Jrying can take place 10 » single prece of equipsnent Tt
should e nnted, however, that many of the nuaers discusaed
previously can be supphied wath 3 steara jacket and vacuumn end
€an provide the same advantaga
In these a g Iating ol or solvent
sprayed into or noto the bed of suspanded particles Tha rate of
additien of the twnder, lemperutire in the bed of particles,
{emperatire of the air, volume, and mmstare of the are atl piny
an imporuant cole in the quality and peclormance of the final
product Many suentists feel that this method 18 an exlensioo
of the wel-grsnutation method, as 1t mmcorporates many of e
concopts 1lowever anyone who has developed a formulotion sn
& Buwid-bed system knows that the Many operating psrameters
lved mahe it hat more complex > In addi s

use for the prop of tablet g || , this tech
also hau been propoged for the costng of solid particles a9 8
means of g the flow p of small p lea Re-

seurchers have abserved that, 1o geocral, Auid-bed granulation
yields a less dense pariicle than coaventional methods, end this
can uffect subsay P behavior. A large-scak
Auid-hexd granuvlstion process has been described for Tylenol
(McNest Mothods for the prey of P d tablets
have been reviewed in the hitereture 32

In the Merck facility oL Elkton, VA, the entire tablet-
manufacturing process based on s wet-granulation methed is

{

D

Lem

By means of 4 ‘mmwm’, the sys!
tes, dnas, and lubn
::t‘::‘:ome P E] fi N":“' ol of sp “‘ ”n‘:i::

prep

- distnbution The computer directs
:;:lel:f':sf::;?:h:‘;a:enu 1nto Lablets with cxecting np‘t-'
sfications for thickness, weight, snd hardness Afer com

Wh u weter-baxed film
pression, Lhe teblels ere m’u:in ; e e

comwuhcontnl!ed.
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prece 13 formed. The more ime sllowed for Uus e 10 eacape,

lm‘l‘;ehmr:l::‘(:&k:::a:? large tables are made as slugs
mﬁm ders Aow batier intn Iarge cavities Also, pro-
:u“wl-rgc ma decreases production ime, % (o 1 in src the
m‘:'::rml sizes for sluge Sometsmes, Lo nlomnyme p;;:e
sure that is demircd the slug ezes ore r!dooed‘w 4‘:: o
hes should be fat faced The comprussed slugs
uted th h the d ble magh scresn erther by hand or,

wung The :
:::nl sl‘lu: plant ;vpresents the first totally o d phar.
maceubical manufactunng fscility See Figure .fnll .
Although the Morck facility reprasents the most fully ‘hml
mated productioo operation, thers are many athers througl
the industry thet have purts of the operation (suchass mu::;
or fu.d-bed /! procens) ops aunx ;nm
ahn';h degeee of soph - T u‘  the
trend for the fulure Equipment n‘uwlle:: work cloacly with
Arved \ 0

ot rough ek or mmler com-
for l“"“ : 1:\:]:01"‘[:”. ‘u" i Flu’:: added 1o the granu-

Lo
i Uy, and the matenc) s compressed i
:mtanmdﬁm eample of wlfcm sh:s’:‘z.ng “ u.v.‘:-.
actory ols such as aspwin com! tions,

. Mm&t‘?\"l:::me hydrochloride, ascorbic acd, m.‘::d
:zm hydro:;de. and other antsad compounds may be tres

and vnique systems

Resul those lished by the ]
meum P otsined ¢ lis (n the com-
obtsined with compacung owl
:o:uou :::.I:.ordc the pewder Lo be deamfied passes Mwm

\lers that compress the powder and remave

it n‘m‘mten.lu duced to & umfc le s17¢

q'a"Ula“o" ::d"::n;uud wnio tablets after the _ﬁd-mm of o lt:btiun:‘
o e "anc wher pa oh i 4 b. » lon, w:’::;:luuo« st
. tablet ing ted tures durng drywng, and when certain matecials moy resull in & Pro m‘,( | dselnben sate
e et sngredn :m’.".‘mt inherent busding or cohe-  Compaction anils svastable tnclude nd”u wisor .
the Lablet ingredients have sul e e transics Thit scts, anll ov ¢ nclude v .
inod s verred o b0 oy granel iAliss Chalmers)

wmethod 13 refc ‘u:n.dry,.
b

» Ly or
d It tas & aumber of stepn but stll

vael :egh '] dry ng, lulinication, i
and . s -'l"‘l‘t‘:‘::t'aw ‘—,, drent, dituent (if required), Direct Compression
and put'o( the lubrneant are blended One of the

" heswe
esther the actwve ingredient or the diluent, st have c:mount

prepeclies Powdered
of aw, undee pressure

.
this air 13 expetied, und a fairly dense

Asits name imphies, direct

ta of cvmpressing
tablets dirscily from mwderﬂ!’mnerul without mudifying the

bz
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cale succesafully spray-dried are the amino aads, antibiotics 83
y bacitracin, p wnd
acid, cascacs extracls, hiver exteacts, pepun and sumhr en.
zymas, protesn hydelyastes, and tharmine
Frequently, spray.drying 18 morc ecnnomical than other pro.

——— ey,
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physical nuuro ef the material -uell’ Vorowerly, direct com- Vorced-flow reedeu are h | devices, I, from
J of tahlot wn,rewrvh ed for o ph "’. mdbulky e , & e wdugf.
unnll ) of Lalline chemicals having all the el .u ight I Mech iy, they t

m-.:... 'a:yo d for the f¢ i l:?: good ubr:t,'.l'l'ns steady flow of powder moving into the die cavities under moa
fudes ch s such se potassium salts (chi erate p Ry increnning the density of the powdecr, higher

r'llonde hromida, 10dide, mmle ummpmk), ummuium umfofwuty in tablet weights 18 obtarned Su Figure 45-14
chlonde, snd b These PosInme many have l.henravunmm fne
and flow propertics that moke dirert compreasion possible some direct Some made by

Since Lhe pharmacevueal industry constantly 13 making
and

dicect mpruuou were nol a8 forgiung 89 the older wat.
As raw metenal vansuons uc.

efforts 10 incrcase the efficiency of Labl
nduce costs by using the smallest amount of floor spece sud

were
curnd nmully wath tha dru;. many eompunu found them.

{abor a8 possible for a Mven oprration, unreadng uu-ntum o selves with poorly n durect

being mven o this method of birt preper App P slso s lating basic h on the flowab,|

being used to make this metho more iy spplicabl ity of powdors with and with ddi Dhrect

ndude the uf f di capalde of  fi tne are 1ncluded i the fo la gection fonnd on pages
ng Ure ch. d for sndthe 878 e 881

uso of fm feeding devices w improve the “Dow of pawder
lends

For tablcts 1n which the drug 1teell constitutes 8 magor
portion of the wisl uhlet weight, st s nmry that the drug
pessess thase ph d for the formu-
1ation to be d d Lisect comp for Lablets
containing 25% or less of -lmg substances frequently can be
used by formulating with a nulable diluent that scta ns »
cornor or vehicla for the drug **

and . These ace !
meted Lo them by a prepfocmng stap such u wet grnnula
toon, slugqing, spray drying. sp or cry
These vehicles mcludc wocesw forme of most of the comimon
dl wclading dicak h dihydrate, trienloium
h 1] sulfete, anhyd: lsclose, apray- vlned lu
tnne, pregel, d etarch, preesihl; sugar,
oncro s [l lulose Th: labl dlrect
compreserwn velucles may contwn amsil quanuuu of other
wgred'euu {cg. -tanh) 28 processing ads Wcalcum phos-
phate yd (DTl uffer) 1ty Hed forvu hus
good Aow properties nM cnmmas-lnluy Ttis a whate, crywtal-
hae auhmmla insoluble 1n water and aleohol The chenucal
s odoriess, a0d h prc Swnce it hus no -
henni lubricaling o dmnu:gnlm( properties, other ndditives
must be prescnt Lo prepare a satwfaciory furmulation
Compressible sugar consists mainly of sucrose that is pro
cesscd to heve prop: ble for direst 13
elso may contain small quantitis of dextnip, starch, or invert
suger It s 8 white crystatline powder with s sweet Laste and

Dnrecvcomprcaslon vehicles or carmera must hove good llu-;v

water solulnl it the of »
sutsble Iubm:ant at md lcvcls for tubnony. “The sugar 13
uscd widely for o tablets bec. of ita netural

sweetness Ooc commercial source 18 Dy Poc (Amstar) preparcd
by the oocrysulhucmn of 97% sucrone avd 1% dentnng Snme

vehicle. Hydrous leclose dm not flow, and «e use 19 himitsd

Refated Granulation Processes

SPITERONIZATION—Spheronuzation, 3 form of pellruiza
Uon, n-lcn W the formatson of sphencal particles from wet
ions Swnce the les are round, they have good flow
mporw when dnoed M eon be fm—mul-trd W mntnm sul-
ficient binder to ympert coh
Lon m-mnt auch as Lhe Murum.nuc (Luwal and the
CF-Gi )i (Vector) 13 ble A wet gran-
ulation i the drug sub , diluent (F cequi
and binder, in pnntd inl through an tnmdmg mahwne o
form rod-shaped cylindncal segmenta ranging in shameter from
05 to 12 mm The segment diameter snd the mze of the finel
sphencal pastecle depend on the extruder sercen sito After
extrusien the segmenia are pluced 1nto the Marumenzer whore
they are shaped ints spheres by ccotrifugsl and frictsonal
forces on & rotating plolc inee Fig 45 15) The pcllch tMn nre
dried by ds, mexod with
and comprensed into tabicts or used us cupsnte-fill matcnol
Microcrysiathine cellulose has been showo (o be an effective
dduent and binder in gronulations 1o be spheroniced | The
advantsges of the process inclnde the production of granules,
regular i shape, s1ze, and surface charactenstics; fow fnabitity
resulUng in fewer fines and tess dust, snd the ability W rege-
lste the mze of the spheres wilhin & narrow particle.aize
disinbuhion.
Spheces slso can bo produced by Auid-bed granulation
techmiques and by uther specialized enuspment such as the

Figure 45-15. The mvrde of 2 Q1-400 Marumerizer {courtesy, tuwa),

CP-Granulator (Vector) 'l‘hm processes, hwmmr must bagin
with crystals or parei) seeds fi d by buldup Exnact
results, such as sphere density, are different for Lhe verinue
hods and could be w product performance. Thase
proceasen can be run as batlches or continuously.
SPRAY.-DRYING—A nulnber of tableung addmva suil.
ably for divect P have been prepared by the dmng
procesn kaown s sprey-deying The method consists of bring.
ing logether a hughly dispersed hquid and a sufficrent volume of
It uir to produce ivaporston and deying of the hiquid droplets
The feed bquid may be a solution, slurey emulsion, gel, or

censes, sinre ot produces s dry powder nhm;ly from » hiquid and

other pr sleps as ¢r
t-on. ﬁlurmg or dmu particle s1ze reduction, and mru:lo
'ning By the of u‘m  steps, tsbor, equipment
costs, space req! and of the

product are reduced Intnnsic factor concentrate obtaned from
hog mucoss m«nmly was preparﬂl by Lederie, uning » salt
d by n freeze-drysng By umng
upny-drym‘ 1t was possible to manufacture s high grade ma-
tenul by & wntinunus process The spherical pasticlos of the
product faciitated its suhasquent blending with vitomin 8,,
Sinnlar efficiencimn have been found in processcs producing
magnesium tnmhicats and dihydroxysluminum sodiue carbon-
ate, both chemiuals nre used widely in antacd preparations
Encapeulstion of cheaicals also can bo achieved using
spray-drvng cquipment The process is useful in costing one
mulensl on ancther lo pevtect the intenior substance or to
contrul the rale of cls rclesne The substance to be cooted can be
eithes hiqued or solul but must be insoluble wn 3 solution of the
coating ‘The fuble vit A snd D, can be
coaled with » voncty of matcnals such av acacia gum to pre.
vent thesr deterioration Flavoring oils and syathetic favors
are coated o gve the so called dey Nuvurs
SPRAY-CONGEALING—Al 0 called spruy-chulling, spray-
congeohing 15 a technique sunilar (0 spray drysmg It consists of
melung solids and reducing thens to beads vt puwder by spray-
1ng the molten feed snto & stream of air or other gas The same

pnate, provided 1L 16 pumpuble and capsble of being
As shown n Figure 45-16, the feed i3 sprayed 1nto a current of
warm hitered aie The e supphies the haat for evaposation and
conveys the dned product Lo the collecior; the aie 18 then e
husted with the mosture. As the hiqusd drmpilets present 2
large surfoce aree to the warin air, local heat nnd transfer
onefficients are high

The spray-dncd powder particles sve homugencons, sppros.
imately spherical in shepe, nearly umiforin in size, snd fre-
quently hollow. The Latter characteristic results on low bulk
density with a rapid rate of solution Boing unslorm in size and
sphencal, the particles possess grod flowebihity. ‘The dessgn
sod vperation of the spray<iryer can vary many characienstics
of the finat product, such 33 prrticle s1ze and size dieteibution,
bulk and particle densitves, pormity, mossture cootent, fow-
ability, and Innbility. Awong the spray-deied matenals avail-
able for direct compression formulas are luctose, mannitol, and
er Another spplicstion of the process «a Lableting 18 speny-

drnng the combination of tablet additives as the diluent,

shemntegrant, and binder The spray dned materiat then ¢
bl:aded with the active ingredunt or deug, lubericated, and
compresscd directly into tablets

Since stomization of the foed reaulte i s high aurlace srea,
the capdly keeps the
product cool and 8 a result the method 15 epplicuble for deying
heatsensibive matenals Among hest-sensitive pharmeceuts.

heme equnp 19 used as with spray dryng, olﬂwu‘h no
source of hest 18 required Either ambeent or cooled arr is used,
depending on the freezing point of the product. For cxanple,
monoglycerides snd similar materials are spray congesloed with
e ot SO°F A closest-oop system with refrigeration cools and
secycles Lhe air, Uning Lthes process, drugs can be diasolved or
suspended in & nolten wax an-l spray- eoncnl«! the resultant
matenal then can be ud d for & proloenged-rel form of
the drug

Amon( the carbohydrates usrd 1n compressed Lablets, man-
rutol i the oaly enc thel possesses high heat stability Manm-
tol melts ot 167° and, cither alone or 1 combinmtion with nther
carbohydrates, can be fused and spray congesled. Sclected
Jeuge have beca shown th be ..olublc 10 these frsed muxlnm
and the resultant speay tod matcnal
fow and rompression charactenstics

TABLET MACHINES

ly, the besic mech 1 unit 1n tablet
ives the of twe stee) punches witlun
a uecl dic canity The tablet 18 formed by the pressuce exerted
on the granulation by the punches wmathin the die cavaty, or cell
The tablet sssumes the 312¢ and shapo of the punches and die
used See F-gmu 45 17 and 45. va While round Lablets ara
vsed more g wel, . aquare, IF ]
other meunlar :Dupu may be uend Iakowise, Uve curvature of

As d p

forms of lactose roeet the for » divect P u?

tablet formulations prepared by the wet-granulstion method
Doth snhydrous tactose and spray dried lactoss have gond fhiw-
ability lmd mmhmy ond can be used 10 drect compires-

‘/

%,

100 P nd Jubri ara preseat. ]
Manmio! . populll’ duuent for dnwubh tablets becaune of Ny
1ta pleanant tasl: snd mouth feel resulting from e negative o rorase R B m D
heat of sol Insg lae foem (ICT A thes goud - S O
flow and compressible qustities [t hus a low mowsture content " E] D D
and s not hygroncopic. v

- DA PRODUCT WAL BWLOW SR (e iP

The cxaipiont that has been studied exlensivily as 8 dircct
compression vehicle 18 micrucrystathne cellulose (Aneel, FAIC)
This nonfibrous form of cellulone 18 obtasnad by spray drnng
washed, and trasted cellulose sad 15 svaisble . srveral
grades that range «n average particle s1ze from 20 10 100 e Tt o
16 water-1nsoluble, but Lhe miatersal hos the ability Lo deaw B
1010 2 tabler by capillary action, 1t swells on contact and thus

Figuse 45-16 Typical $spray-drying system (courtesy, Bowen €ng) tsgure 45-17 Concave punches

o8 Vesitmy

wirea sersy

vow s23000

APLs A A ¢ g agent The material Rows well and hes
o degiew ol .\lfluhnvl.n" ‘pm'-h"a thus reqnnng & lawer Figure 45-14 teeong devnr« deugm-d 10 pruniote flow c\' qrw'
love! of tuby than oth: p fations for hugh speed y. Stokey
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Table 85-3. H Speed Ro Tablat Machines
{continued) ot id

MANMUM
ANy OE i OF
MACH, o0t OAMETY A RIS SPEED t
OO SN (oM OAnGTIAem  iwony
Getnenn s 16 2200-7700 16
67 n 2680-9380 %
[ 2920-10,200 3
Fhzabeth-Haia equipment
AP4SALDVY a5 114 1800-6300 8-18
AP 55 LOV 55 ] 2200-7700 8-18
AP-65LDU €S " 2600-9100 818
AP-7140DV n " 2840-9940 8-18
51 XLoU St 17 2040-7140 818
£5-X0U (3] A} 2440-8540 818

d— -0 ime permitted on the high-speed machine There devices
4 lustrated in Figure 46-14 Presses with taple compression
pusnts (seo Table 45-3) permut the parie! compaction of male-
nal bafore finel compaction ‘Mus provides for partal decasen.
ton end parucle onentstion of matenal before fnat compres.
s This helps 1n the direct compacting of materisls and
reduces lammnating and enpping due 1o eatrapped air

Multilayer Rotary Tablet Machines

Figure 45-26 The movement of tablets on die table of a doutte .
rolary press (courtesy, VeciorXColton) .

Peanwolr) Stratificd Lablets offes a number of advantages
Incumpatible drugs can be formed 10to @ single Labler by sep -
srating Lhe layers contatning them with a tayer of inert mate. %
nel (thas ted the f [ of ime-dalay owd:
and offern & wide vanety of possibahities 10 developing coloe '?
wmbnaslons Lthat give Lthe producta identaty .
Onginally, the tablets were prepared by s singh 'Y .
sion method. The dics were filled with the duferent granula-
Liona un sucresaive Inyers, and the tablet was formed by » ningle

The rotury tahlet machines also have been developed unto mund
els capable of producing multiple-leyer tablels; the machince
me able b make |, 2 or 3-layer Lablets (Verss Preas, Stokes/

figure 45-25 Rotopress Mark A Designed for improvements 1n
sound red: X safcty. deanl ang

verience. note the control panel on front of machine (courtesy,
ThomasMancsty)

P stroke The scparotion linen of the tablets pre- Hy
Jared by this micthod tended to be irregular Tn the machi-ag "
sew avarlable for multilayer prod the granal iy X,
ceives o precompression stroke after the Siret and second 6, 1
which hghUy comparts the granulation and mantauns » well ¥
dufined surfaco of separation between each layer The ops-rator i
13 able Lo cjoct either precompressed Iayer with the machsne N
r::cmnx st uny desieod speed foe parsudic weight and unnlysis B
checks v

Other inulupde-coorpression presses can roceive previously

P d tablets and i ther granul around

the preformed tablet An example of A press with this capability

w the Manesty Drycota (TA M ty). Prw ted

tablets con b weed to scparate uon.patible drug substances
and 2130 10 ive an enteric conting to the core tablets

“we

Capping and Splitting of Vablets

The spbtting or capping of Lablets i one of grest concern and
annoyance i tablet making [t s quite diffis s)t to detect wh.le the
tablels are processed but can be drterted easily by wgor-
ously shaking a few us the cupped hands A shghily chupped tablet
docs not necessanly mean hat the tabict wall eap or spht

There nre many factors that may cause a tablet o cap or spht.

Recens fines or powder, whuch Lraps arr 1n Lhe Lablet sugiure
Ucep morkungy on tablet punches Many designe o0 mors on
punches are 4o broad and deep [laictine markings see just as appro
Pste as deep, hesvy Bartungs
Worn and wmperfoct punches Puaches should be smooth and bufferd
Nicked punches often causa copping The development of fine feathar
adges oa tablets wndscates wear on gunches
Worn dies Dres should be replaced or reversed Dras thet wee
chrome-plated or have tunssten carbide insorts wear longer and pve
better resnlta tham ordinary steel diee
Too much pressure By reducing the Mcwure on the machinen the
condison may be corrected
Unsuradle formuls 1t mav be neceasary (e change the fermuls
Meut snd soft ¢ J of il net fowly
I’ro:'l.y e the dies, thus @ving uneven werghts and soft or cappod
Lablols
Poorly machined punches LUneven punches arc detnmants! te the
tablet machine stsclf snd will a0l produce tablets of scrurste weght
One punch out of sbgnmant may aauee sne toblct to sphit or cap o
avery sevolution

e

Srran

sQ\.&" e, «:&135 L VI N

‘W\*\i Yy wnd,

Figure 45-27. Courtoy R-100 with computercontiolied operalion

instrumented Tablet Presses

ORAL SOLID DOSAGT FORMS o
SPIING - COMPENSA' AR - COMPENSATED
ROTARY PRESS e ROTARY PRESS
sianaL
i\

Conprvmiss e

oo

Congranitun Foras

o

Fgure 4529 Force-time wurves for two types of tablet press

4 frabast:

d ume, snd dieso-

Iets, such su h

fubion ruts, are influonced not oaly by the natuce of the formata.

on hut by tha com;

e as well
As can be seen in Pigures 45:29 snd 4%.30, the ratc and

durston of compaction

forces con be quantified The rate of

hen & profound cffect on powder cunsohdetion
mmnnz. bel::‘v. efficiency of pscking aod powder

compaction The rate of

release of force, of recompression has a

thstand relaxation.
direct effect on the “\th'l.ly of the O.:blet l: w

d** % and later

] snd o ) forcea ivod 1 tablet p
g-nn;nubomrdwd by sitaching strain glu‘n(.olh!wm:mf!
uther press comp volved »n compe The tocineal
output of the geuges has been monstored by talemety ur

hearo 4243 jnstrumenta-
3 osalloacope equepyrcd with comern. -
:::l|muu a sty of U cumpacion tlmotwl:uyfs uf prany

nod | of tab-

A p
Luenberger*, suge

d that

i lecompression
causod by (00-rapd strens relaxation or ¢
l;l:.u‘:u»lum why slowog » tablct press and umny tapered dlet:

o useful 1n such

Most p: phas
acientista heve cmbraced this theory and larguly have dis-

d air cotrap

4 a9 8 cause of capping aud laminsung

the eflect of fo
l‘v:::n:.. Pm “w.':::lm - Ve 1 tnblct prens Jesgn, as

shown un Figures 45-27 wTSJm Physical charctensines of tab-

ves actual
igure 45-28. Durect weghwg of tablets produced 9!
:mgh\ ':ch for the tontrotler of the Courtoy R 100 (seen in

the bottom feft of Fig 45-27)

i st ol plots. Walter snd
46-30 presents an interestng sct of §
An:h‘:::ot rqn:'tml thet as .eompnnun f.uu: rises, the steel
M

to the forces

tools P in o
uppl::l. The forces vsed W :;rvdu‘ce » “?!'-;".l'i” conmderable

1 no fore, defins-

ond ehould be

1 force and durstion of force {dwell

tion of the comp

tme) giving a satisinclory tal
m-pmf..a control for obtatning

blet for a formulatien provides 30
Pbo'.h 1whiet ta 1gblet and Int-ta.

lut uniformity (ren Figs 45-2¢ and 45-31)

Instrumentatson bas #

od to Lhe development of on line, uu-

wmstic, electromechanieal Lablet wetght-control syausins copa-

250004 Tablet conter
- Vppee punch Lower punch
2
s
4
§
g { !
§ \
4 . [

re 45-30 Plot showing the upper
mcw of the posteon of the pund
fosce/cksplarement curve also shown

1ablet center a3 @ funct

and lower punch forces a:
i face within the dic Abiaxia
15 2 plot of the posstron of the
von of the compreswun force
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ble of conouvusly momwnng U\e weights of tablets an they
duced. Unila are . inlly (Thomas Tab-

ot Sul“nel (Thomaus Eng', Potta Compresmon Porce Monitor
(Raymond Auto). Vah-Tab iStokrs/Pennwait)) aad are applics.
ble to single or cotary tabict machines. Most commercal
presses Wodsy can be delivered with some sort of instrumisata.
uon sttached When tablct weights vasy from presct hmits, the
monitor sutomatically witl adjust the woght cootrol mechs-
nism W rventablish we'ghis within arceptable luats If the
duliculty continucs, the uait will scivate an audible warning
signal or an optwnal shut<fown relay on the press (see Fige
4527 and 45 28) M-t. prodection model uNet presses come
wmth sl ond with

oyl.nm for stataisiscal analysis and pnnt sut of compression/
qmm sigrnals The techniques ud Jtplmuom of press mn-

ion have been

Contamination Control

Whils good fs icea used by the phar
ul mduu-y for many yun hava stressed the lmmnu of
and (i for the of

drug the " Y lead
n renewed emphasie on this aspect ul m-nufsctunng Penical-
Iin, as esther an sirborne dust or

n squipment, 1§ believed to have contamunated unrclated pmd

nctn in mﬂ'uocnt cmemra(mo W cavee allergre nnchom )
who d these

products The mulud " lho mdus'ry spending midhons of
dollers to chunge or mntlnfy bmldmp munuflmmng pro-
ceases, and e o shm-
nate ocnmllm contamination

With this pnbhm hae co«u. rcnewed emphasu on the dust
probiem, dl g i dealing
wth dmp especisily polmt chemsculs Any pmm using
chemicals in powder form can be o dusty operstion, the prep-
araton of cnmprvsred tablets and cacapsulaston fall wn the
category 10 Uhe dasign of tahict presses umm " beu\x given

the

Figure 45 J2 Fcuc Porfenia 3000 high !pecd tabler prese vmh
prensing compartmvent completely sealed oft from outude «wuon
ment, making cross {courtesy, Ray
Auto)

from mnhvmnuw' dtyroul powder This concern eventually led to
the bl bial Lnits for riow isls of animal
or botanical ongin, nmu"y thoae that readily support microbeal
gmwﬁ\ and are avt reidered stenle duning sulmequent process-

wg f when prevent w oesl producta .

to Use control and el ofdustp dn
process In the Perfacts press shown 1o Figure 45 32, the press-
g compartarcnt 18 complctcly sesled off (rom the ouuuln

clude Salmonelin spp, , Bsclenclua colt, certan Peudomonas spp
such as ¥ aeruginose, and Staphvivcoccus awreus The compendia
have bl Umits 0n Faw matenals such as aluminum hydrox-

enviroameot, making cross i nearly vop

The pressing compartment can be kept dust-(ros by the awr
supply and vacuvm equipment devcloped foe the machine It
removes atrrborne dust and granulare particics that have not
besn compressad, thus keepuig the arcelar peeasing compnrt.
meat and the upper nnd lowar punch gmls free of dust

rees have m. :omalwceﬂmn
that present in finshed prod likel;
ammwunnwuwwamummmdu
product Ao of St

ide ged, comn slarch, Lnyrod, acaces, and gelatin

Thase represent cxamples of the industey's eforts to con-
form with the intent of cureent good manulactunng practice 36
defined by the FDA

mntnu was Usced to thyrod tablels thet hod Leen preparcd

Termingl
—

Encoder
tntel

Compression SG | Micro
Ejection SG ’ > Computer

Figure 45-31. Schematic of an INSIIUMONMIVON SysTem uung a m-
roconputer as develuped by Suhering-Plough

WET GRANULATION

CT Acetarmunophen, 300 mg

NGRIOK TS WCACH 4 10 008
Acetanunophen 300 mg 30009
Polywnyipyrrohdone 228 mg 2259
Lactone 61 15mg | 61759
Alcohot SO3A—200 proot 4sSm s
Steanc acd 9mg %09
Talke 13Smg 1359
Corn starch 41 28 mg 43259

Alend e and lacione together. pow
1ough & 40.mewh wreen Add the skohol tlowdy, snd knead well Screen
he wat man Ivough & &-medh wreen Dry e granulateon a1 30° overnght

Screen the dised granulainon theough & M meth wreen Sull the 1ear ard,
i, 20vd cOnaLIm theough 8 60 Merh weeen prcr to sy by tumbling
il the granndston Comeress, wing Yi-wch standard conceve purxh Ten
toblets should weigh 4 $ g (courtesy, Abbott)

Teifi Vo

ORAL SOUID DOSAGE FORMS L 14

CT Ascorbic Acid USP, 50 mg CT Theob Phenobarbital
WGALOAWIS wEAH - e HCAEONNTY " EMN - 7900
ASCOrbiC aCwd USP SYmg 388 g Theobrormine IS my 2759
{powdcer No 80)* Phenobarbinal Bmg 239
Lactote 2img arg Starch 9Img Mg
Starch {potato) 13mg Ng Take 8mg s69
Ethyicelhdlose N 100 16mg "2g Acats (powder) 3mg 69
(80-105 cps) Stears achd 07mg 499
Starch {potato) : :-q :; g Wesght of grasutation 289599
Take 9 9 md of
Calcium stearate Img 19 hmumo-mxmaum "‘:\WW| stanch WMDM:
(impalpable powder) u mesh wscen, 83 the remainder of the material, g thoroughly, end ]
Weight of granulation 83659 COMPrEss WO 1ablets 14N & Wis et conCave punch Ten tatlets thould

Tiatkodes 10% m enrers of label damn

waghd g

Granulate the ficst three ing with
lose {5%) dissotved n anhydrons eu\yl ateohol, uddm‘
udditional anhydrous slcohol to oblam good, wet granules
Wet-scrucn theough & 88 stainless steet screco and dry at
room tempecature an aic-conditioned arca. Dry-screen

FLUID-BED GRANULATION

tirough @ #20 stainless steel scresn and incosporste the ST Ascorbic Acid USP, SO mg
remaining three ingredients Mix thoroughly and comprean SIGATDM MY meamn 10,000 .
Use a flat, beveled, Vernch punch Twenty tablets should Ascorbu acd USP (powdes no 80)* 55 mg sS0g F13 / .
weigh 239 ¢ Lactose 2t mg 2109
Starch {potato) 13mg ) ;: 9
. Echyiceliulose N100 (80-105 ¢gn) 16 mg 160g
Chewable Antacid Toblets Starch T g 709
HArOnm S wACH 4 %0000 Takc 65mg 659
Magneuum trnilicaie S00 mg 50009 Calcwm stearate 1mg 109
Alymmum hydroalde, dried gel 250 mg 2500 9 Weght of granulation 1"9s5.09
Manmitol 300 mg 30009 * inhades 10% wesconoldaim ~ -
Sothum sacchann 2mg 09 mmmnmnwmumwmmu s 107 $40 15 men of uhts.
Starch paste, 5% qs qs o m mc::‘ Onsoive the cuwlcelviow ':\ ;:M&W! emanot utz way the
' " on e ey cthanol i wray-
3‘::,‘,:;‘;::;‘3:,, m::g !Ng ng when gond qranules are produced Ory to sppruumately 3% mohiwe
100 mmqmmmmm-uw:mum Sequenrtully o
Corn starch 10mg 9 Iween eadh addior.
P Wate ote and "!";'T“:‘""‘-m (un-n- wilng 4 Alat, heveled, veanch punch T\unw ublou should wengh

Missoive the wdam sacchann m 3 Wil quantity of purshed wates, then
Cormbung this with the starah pene Granulste the powder bicnd wath the
s1arch paste Dry at 140°7 and wveen oW 16-math ween Add the Aa-

vonng od magnernm sieaate, snd oM siaedh, mes wel Age the gramuls. < P Py g
Uon (e ot leatt 24 W and compress. vwng » W mety, st face, dq (SR) ¢ Jablets
Puwwh {courtesy Ala) SRAFTRNTS ™ CACH X
Procainamde 500 mg 50000 =
CT Hexavitamin HPMC 2208, USP ’:; mg mw 9
Camauba wax m9 9
WOREENTS weEAtl 4 7080 e Use 0mmg 3005
Auortuc »0rd USP (powder)* R 825mg  SI759  yyonequm wearate amg 409
Thi use 24mg 189 Stearx aad 11me nog
tnflavin® 1img 2319 Tak Smyg s0g
;“m:w e USP (powaer)” ii ‘9“’ l:; 2 9 Wesght of granulation 9100g
are s d
o Place the Tt the eGownts in he granuiaton and mu for 5 (3 1S
Lz:."'m ::"‘9 45;9 Munm':lz«(m-hmw!m Ahan 100l Jownl and spr oy iMo
n ™3 he acited makwe Dy 10 sppromwnately S% Mmonire mm ly add
Vitamin A acetate ss0u meu- hree mgradeents, swith amamg steps n between each 2360, Com
Vitamun D,* (use Phzer crystalets 25V 8159 press, uning copiie-shaped toolng Ten Wm thould weigh 9 19
medum granules containing
500,000 U vitacun A acetate and
50,000 U vitamm D,/g) ’s
neuUm steardte 9
Voclght of grarvtation 1009 DAY GRANULATION

Tinchades the ¢ lm-qnmmolwmmnumm 10%, thawsme
20%, 10%, and witamin A

erme—vnamen O, cntalers !S% o

Thoroughly mux the Grst sux ingredrents and granulate with
2en (10% in cthyl sicohol, addiag addibonsl alcoho! if neces-
sary to obtan good, wet g les). Wet-ncreen through o 28
staindess steel scrcen and dry at 110 W 120°F Dry-screen
through a #20 ctainless stec) screen and add the vitarmin erys-
talets Mix thoroughly, lubricate, and compresa Ten tableta
should wergh 1 50 g Cont with syrup

C¥ Acetylsaligptic Acid

SIGREDIENTS wEAOY 2080
Acctylsaticylic Aad (crystats 20-mesh) 039 22759
Starch 22609
Weight of granulanion 50189

Dtywlunhloamlumrm 0% Thoroughly e 1ha with Ow

o Comprens amo sugs Gm-d he siugs 10 14- 10 16-mewh
wee l«”eu @10 toblets, unng & *Hr-mch punch Ten tablets ihould
welgh 15759
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80 CHAPTER 45
CT Sodium Phenobarbital Chewable Antacid Tablets
NGO NTY - LA 1000 WGREORNTS, mEAcH LE T
PhenobarDital sodium §Smg 459 Alumnum hydeoride and 328 mg 3s0g
Lactose (granular, 12-mesh) 26 mg 1829 magnesum carbonate,
Starch 20mg 1409 <odned gel*
Take 20mg 14909 Mannitol USP (granular) 675 mg 67509
Magnesium stearate 03img 219 Microcrystathne colivluse® 75 mg 7509
Wesght of granulation 91949 Corn starch 30 mg 3009
Calcum stearate 2mg 220
Mus 3l the edeents thoroughly Comprets Into slugn Grund snd 9
14. 10 16- mm granules Recompcen mo‘lum. \:?nq 2% och comove | Flavor hid hd
avh Ten tahlets thould waigh 1 3 'MNGA"
€V Vitamin 8 Complex tlem' -ll 0 3 witsbie blender Compweis, usng o Y inch, Nat.
CAION NTY e LACH " 19,000 1ace, bevel- ngc pumh {courteny, Atlas)
Thiamine monomnitrate® 073 mg 7339
ryrw-dow;:h Srochionde :;;g mg ; ;; 9  Chawable Multivitamin Tablets
xine hydroc!
Cakwm pantothenate® 04 mgm’ 49 ? CRCONMTS Mgk, w1000
Nxotnamde Smg s0g Vitamin A USP (dry, stabiized form) 000 USP S0 madhon
Lactose (powder)} 152mg 7529 unets umity
Starch 219mg 2199 Vitamin O dry, stabslized form) 400 UsP 4 mition
Tak 20mg 2009 U aid unts
Steanc aad (powder) 020V mg 701g Auoibie AQd USP 600mg 600 9
Werght of granulation 12509 lluav'nme Hydrochlonde Yse ' mg 109
s — —— Rehoflawn USP 15mg 59
M'mw? - "“"";""“I""“"‘ Gndsndwreentn  PYndonine Hydrochlonde USP Ying g
14- 10 1e-meih gramies Recompress o tablets uss uwu) 3 Winchconcwe  Cyanocobalamen use 2u9 W0mg
punch Ten 1ablets vhould wegh 1 25 9 Catum Pantothenate USP Iimg 109
Sulfiaent 12r10rie acad shoulkd e vied , these Lablets 10 sdpst thepti o 4 % Niacinanvwde USSP W0mg 100 q
— ?or\dto! USP (granular) 2362mg 23629
orn starch 166mg 1669
DIRECT COMPRESSION Sodum 1acchann 11mg "o
Magnesum stearate 66mg 669
APC Tablets 1alc yse 10mq 1009
weotomT ) e v — e L *
Aspusns (40-mesh crystal) 220 2240 Riend 2l ingredent o 8 suitable hlendcr Compmens, wing v W ach, ot
Phenacetin lio:; 'm; Ixce, bevel-erige puneh (coutesy, Atfar)
Cattene (anhyd USP gran) Nmg 3209
Comptessible sugar (Dv-Pac*) 934mg %49 CT Ferrous Sulfato
Stesotes Tsmg 9
silca el (Sviosd 2444 I8mg mg  DOMUND i om___
; - tenout wme W(aysuluw) 03259 2275 ¢
froid Talc 09715
. Chem Sterotex oS gu
Slend ingrechent: twanshed blender lor 15 nd
Vi ttandard conc e punen (owmicrr.amstos TS Weight of granutatron 227919
CT Ascorbic Acid USP, 250 mg M o2 |o u mﬁ, hrcate Mcwm Con'vm wnmechately to avod
oot state with © 410 gr of tohu baliam (drohvd « aicohol)

weGaT OaN TS - 00w

Ascortie Acd USP 253 maq 25509
\Merck, fine crystaks)

Microcrystalline celiulote® 159 mg 15909

Stears acd  mg W0g

Colloutdl silica® 2mg 209

Wewht of granulation 42%09

* Avcel PH-100
*Cab-0 34
dlend sl mgredments i s witable blender Compren, vung % inch standard
contave punch Ten tablets should wergh 4 25 g {tountesy, FMC)

snd 0 060 gr of 5200l snd Lhalh Lo & deep. cancave, ‘Y mch punch Ten
teblets showlt wegh 3 25 9

CT Mathenamine

INGRCOIWTS neatn LY.
Methenamne (12- to 14-mesh crystals) 01259 2159
Weight of granulation 227159

Compwets dwectly, unng & s wich punh Te= tahdets dowid wegh 3 IST

CT Phencobarbital USP, 30 mg

Sreath Freshener Tablets
wGmORny W EACT) Ty onounn__ " EACH L)
Want o hant e 3059 mq 30599
entngy cen @ 06 mg 69  mMurocrystaline celiuose 3059 mg 599
" 085 mg 859  Spray-gried acose 6916 mg 69169
e o 0.3 mg 39 Cooudat whce® 131mg 1339
Sihca gel (Sylovd 244°) Tmg 09 Stearc pcid 131 my 339
saccharin 0)mg 39 Wesght of granutation 13309
Sodwm biarbonate 14 mg 1409 —— -
Mansutol USP (granular) 180 95 mg 180959 * Avwcel-PH 101
Caloum stearate 2mg 209 QIO F.22
. Screen the phenoba el 10 Bresk 1p lumps snd Blerd with the mecioLrys:
* Dawion Chewn oline coliuiore Add yeay-discd lactose and blend inally, 330 the stesrs
M- e Hovos ouls 3nd menthol wid A hqued Adsord 0nt0 the ulka gel Add aced end COloudl S1uta, blend 10 BhImn & homagrneows misture Compret
Bleny on e mdh, Hat face bevel: g & V1 exh, shollow, Oncave puswh Ten 1ablels should weigh 1 3) 9

me punch 0 2 thickaess of 3 mm (couwtoty Atlas)

(roumety, 1MC)

% Malded Tabletd or Twislat Yiiturates ()

‘Tablet triturates are small, discuid messes of molded powders
weighung 30 to 250 mg each The base consists of Iactose,
B-lnctose, manastol, dextrose, or other rapidly sofuble maten.
als 1t is desirable 1n maling tablet tnturates to prepare a solid
dosage form that 1a rupidly soluble, as » result they are gener-
ally softer than compreaned toblets.

‘This type of desage form @ selecled for o number of drugs
b«:nuu of its raprdly d:uolv\ng charmmuc Nitrogtycenan 1o

d 10 tablet {orm croce
tl\. mddod tablet npldly duaives when sdministersd Ly plac.
ing under the toague. Polet alkeloids and ghly Loz drugs
used 1o small doses are preparcd as Lablet tnturates that can
nrve an dumngh:bleu o be used 20 t.bemm ofme dmg

or

tha form of hvpodenmc tablets onginelly were crade as ubm
triturates becsuse they rapdly dumolve in stenle watee for

pror to eod; Todsy with stable uyections
of narcotice svainble, there 13 no longer any justification
for ther use 10 thir manner Although many hypodenmic
tablets currently are made, they are used primanly foe orel
sdonunisteation.

Tablet tnturates are made by forang a mowsteaed blend of
the drug and dilurnt into 4 mold, extruding the formed mass,
which » sllowed te dry ‘[his srethud is eaaentially Lthe same as
it was when otruduced by Fuller in 1878, Hand motds may
vory w size, bul the mcihad of upsrastins 19 essenlislly the
sams. Molds cvamst of twe plates mace from pelyxtyreno plas
we, herd rubber nickel platel bruss, v stvinlens njml The

ORAL SOUD DOSAGF FORMS. st

ﬂgun 45-34, Tablet trturate mold (courtety, VertoriCotion)

detarmined by experimeat Thus amount of diluent is weighed
ud placed ande The total smount of the drug required 1
d by the ber of perforations in the
plate used in the p hy the of drug
desired in oach tablet The mpnrmvn bulk of thye medicatien
19 ~amparod with that of an equs! volume of diluent and that
quuntity of diluent 13 removed and wenghed The drug and \bo
nm-mng diluent are ouxed by and the )
tnturste is pyustescd and I'omed mto the openings of the mold
1€ the perforations arc not filled completely, more diluent o
2dded, e wesght noted, and the nrowls weitien from the
results of the experuneots
It 13 also per ble 1o the develop of the fermuls o
weigh the quantity of medication needed for the number of
tablets represented by the aurnber of perforations in the mold,
tnturate with a wesghed porlicn (inore than %) of the diluent,
the and press it wito the perforations of the

mold plate contens 50 1o 500 earclully polshed pe
The other plate 18 fitted with & corraspouding number of pro
jecting pege or prnches that fit the perforations 1n the mold
pinta The mold plats is placed on & Ast surface, the movstened
mnas 18 forced «nlo the purforsliona, 4nd e excens 18 aceaped
from the top surfscc The mold plate 19 placed over the piate
with the corresponding pegs and lowered As the plates come
uisether, the pege force the Liblet tnturates from the molds
They remain on the tops of the pegs untod ey, and they can be
bhandled (sce Mg 43-33). In some hend molds, a3 showa 0
Pigure 4534, the pegs are forced down onto the plate holding
the mowt Lriturahion

FORMULATION

In developing 8 formul.a 1t i ewential to bwew Lhe blank weight
of the mold that » Lo be umed To determine ths, the weaight of
the dilvent that exactly fills all the npenings in the mold s

mold An sdditions! quantity of the Jiluent 13 mosstened 'ov-
mediately and also forced 10t the perforations w the plate
until they are Alled completely All excess diluent 15 removed,
the tnal tablets src forced fram the mold, then tnturated untit
vniform, d agmn, of Y. wnd ided. When
thews tablets nre dned thoroughly and weighed, the difference
between their Lotal weight and the wesght of medication taken
wll indscate the amount of diluent requered and accordingly
supply the formula for fulure use far that particular Lablet
tnturste.

For proper onving p: of tho i with the
diluent ses Chapter 37
PREPARATION
The mixed powders are moiwstansd w-d- » propes mizture of
alcohol and water, although other or
agents such as acetone, petrol beazin, and eombn-

nations of these may be used in speahe cases, the agent of
choice depends on the solvent action that it wmill oxert on the
powder mixture Ofen the moslemng Agentin m alml but
this concentration may be d or d on
the consbituenta of the lormula Care st e wned 1 adding
the solvent mexture Lo the powder If 100 much 13 used, the mass
will be soggy aud will requre a long hme 0 dry, and the
finsshed tablet will be hard and slowly soluble, of tho mass s too
wet, shnnkage will occur in the molded tablets, Gnally, a con-
dition known as creeping will be noliced Creeping 13 the con-
centration of the medecation on Lhe sucface of the tablel caused
by capillanity and rapid eveporation of the solvent from the
surface. Because molded tablets by thesr very nature are quite
friable, an inaccurats strength 1n each Lablet may result (rom
ercepwng +f powder 18 loet from the Lablet's surfnce. On the other
hand, of an insufficeent arsount of moistening sgent 13 used, the
mass will not have the proper cohesion to meke a firm tablet
The correct amount of moistering agent can be determned
nitialty only by experiment
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lease tablets
ined release
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Effect of dilvents

Effect of granule sire

TABLETS AS A DOSAGE FORM

In December 1843 3 putent was granted to the
Englshman, William Brockedon, for a machine
o compress powders to form compacts. This very
snfnple device consisted essentaally of 2 hole (nr
dic) bored through a prece of mers) wittn which
the powder was compressed between two cybn-
dncal punches, one was inserred into the base of
the dic and a1 2 fixcd depth, the other was inserted
at the top of rthe dic and struck with a hammer.
o P:vcg-uon was hest used 1o produce compauts
assium bicarboaate -
Do or o and augm- |‘h¢ umagn
Later, Wellcome i1n Baun was the firse m;npany
(0 use the term wabler 1o describe this compressed
dosage form The Brush Pharmacopoesa defines
tablets as bang arcular 1n shape with ewher fiat
or convex faces and prepared by compressing
the d or of d v
usually with added subsrances. Tablets are pow
the most popular dosage form, accounung for

T =

some 70% of all cthical pharmacevucal prep-
sranons produced Indced the imponance of
«ablcts as a form of drug admunistration can be
<een fcom the fact that the Bnash Pharmacoposio
(BP) i 1932 wcluded only one tablet monograph

TASLETS 305

0 protcet the drug aganst decomposition or (o
disg or imize the unp 1aste of
certain medicaments (see Chapeer 40 for furthee
details). Coaung also enhances the appearance of
wablets and makes them mare readily idenufiable.
In sddnion, < gs can he applied which are

(glyceeyl tnnitrate), which rapedly d 1o 82
n the 1953 BP By 1963 the BP had 183 wbla
meparations, and in 1973 this figure had risen 0
310 and 10 384 1 the 1980 eduson.

Advantages of compressed tablets

The compressed wablet has a aumber of advan-
tages as a dosage form It cnables an accunaic
dusage of medicament o be admimstered sumply
1 1s casy to transpoet 10 bulk and carry by the
panent. The tabler 15 3 uniform fina) product as
regards waight and appeasance, snd s usually
maee stable than bqued preparations. The release

ccsisrant 10 gastric juices but  which  readily
dissolve in the small ntesunce  These ‘enteric’
coatings can protect drugs against desmposiion
n the and { of the h The
coaung peocess has tradmonally involved the
applicavon of sucface layers of sucruse so as ©
buld up 2 thck sugar com around the ublets.
This process can take several days For this reason
the spray apphication of a film of matenal s now
becoming more popular. Ulus flm coating tech-
mque can be carmed out i 3 coanng pan of
aliernatively 10 specialized Quidued bed equpment.
Compressed coating acound a Lablet core has also

rate of the drug from a abler can be wailored o
meet ph lopcal roq <« Finally, the
major ad of the comp: d tabler as a

dosage form 15 1hat tablets can be mass praduced
sumply and quickly and the lant fac-
twnng cost is therefore very much lower when
compared with othes dosage forms

Types of 1ablet

Several categorics of tablet can be disunguished
dependent on the mode of use. The commonest
type ace those imended 10 be swallowed whole. A
less common type of tablet s that formulated t©
allow dissolution or dspersion 1 water prior (o
dnunisiration Many tablets are formulated ro be
effervescent and have become increasingly wider
used an recent years because of their more rapd
release of oedi and reduced ch of
“"}lns gastnic wntation. Some 1ablets are
dsigned 10 be chewed and used where buccal
absarpuon 1s desired. Alternauvely they may be
ttended 1o dissolve slowly n the mouth, eg

Zenges or under the tongue (sublingual) There
are now available many types of tableis which
Provide for the eetease of the drug 1o be delayed
o allow 2 controlled, sustaincd cate of release
Many of these preparatons are haghly sophisn.
Gled and ace referred 10 as ‘complete drug
delivery systems’. Tableis can also be coated so 25

been devetoped. These comp maclhines can
produce mululayer tablers with differeat ingre-
dicors in cach laycr, so that poienually incompas-
ible ngredients can be formulated n the same
tabler.

Esscetial properties of tablets
‘The major advanwage of tablcts as 2 dosage form

_1s that they provide an accurate dosage of medic-

ament  Each tablet must contain 8 known
amount of drug and this must be checked by
content uniformuty tests. Tablers must also be
amform 1 weight, sppearance and damcter
Another precequusite of (ablets for oral use i that
when they arc swallowed whaole they should
readily di g  the h. This property
P a great paradox n fornul: since
ablcts should be produced with sufficicnt sirength
10 withstand the cigors of processing, coaung and
packing, yet be capable of rapsd breakdown when
admunisiered in order 10 release the drug rapudly.
This disintegrauon involves ithe bursting apart of
the compact by aqucous fluids penetraning the fine
reudual pore structure of the tabler These Auds
come 1nto comact wih tablet components that
cither swell or release gases and 50 break apast the
intact (ablet Perhaps the most sigmficant property
of wablets 1< that of dissolunon rate The acuve
ingeedient must be avarlable pharmacologically




D

306 DRUG DELIVERY SYSTEMS

and since drugs cannot be absorbed ino the blood
stream from the solid staie, the achve ngredecns
must first dissolve in the gasinic or intestinal fluids
before absorpton can take place (see Chapier 9 for
funher d ) Thus dissol of the drug
from cablets into aqueous fluids 15 2 very
important propenty of sohd dosage forms (Chapier
5). Tablets should also be stable o air 20d the
temperature of the over a b

cver an concentrations of less than ¢ ™
Another way 10 anprove powder flow ¢ ¢ mak
the parucles as spherical as posssble, for °""“N:
by spray drying or by the use of ‘P"C'W'm.‘.,,
machines such as the marumarizor. The mogy
popular method of ncreasivg the flow Properie
of powders is by granulation Most powdercq
materials can be granulated and the improvemen,
n flow can be quite starthng. lcwng sugae, for

ple, wall not flow, but «f it 15 granulated winp

penod of nime and, in addi light and

should not affect uablet properues Finally tablets

should be reasonably robust and be capable of with-
ding ) patient handling and handling

duning tsansport. The formulation of a tabler s

thus designed so that the final tablet has all these

cssentsal properues.

TABLET FORMULATION
1o of tableti hod on

The majorty of wablets are not composed solely
of the drug. Varous materials aec usually sdded
1hat make the powder system more compressible
Indecd powrd ded for 1 o
tablets must possess (wo essential  properties
flurdity and compicssibidity.

P’ PYRRY

Powder furdsty

Flunidity 18 requiced so that the matenal can he
wransporied theough the hopper of a «ableting
mactunc  8f adequate fluidity does not cxist, thes
gwves nise 10 ‘arching’, ‘bridging’ o ‘rat-boling’
(sce Civaprer 36) Fludny 18 aiso essenual so that
adequate filling of the dies occurs in she tablcting
machine (o produce 1ablets of a consisient weighe.

water it fows more easily.

Powder compresubility

Comprsessibility 15 the property of forming 5
stable, ntact compact mass whea pressure o
applicd  Paracctamol 15 poorly compressible
h lactose f well. The physics of
powder compression and why some materials
compact betier than others is 3 subject 00 us own
and is described v Chapter 39 Much research
work is in progs 10 ch compacti
behaviour but suifice 10 say that httle 15 known
aboul why some matcrals compress better than
others 1t s known, however, that in ncarly all

" st

cases, gr '} comp: y.

The need for granulasion prior 1o comp

Granulation ts the process of parnicle size entarge-
ment of powdered wgeedients (sce Chapier 37 for
details) and 15 carred out 1o confer fluduy and

g hility 10 powder sy ln add the
rdeal prof of a granule nclude the following
1 When d a tablet granul should

conler physical sirength and form to the 1ables

The granulation should be capable of beng
biected to high » without

I the powder formutation docs not Aow satisl

tonly, vanable die flling will result, which will
pruduce 1ablets that vacy 10 wight and strengeh
and therefore steps must be taken 0 ensure that
fAudsty 1< mamtained  Powder Bow can be
improved mechamically by the use of vibeators
However, the use of these devices can Gause
powder segregation and stratificanon and much
care nceds (o be excrased. A beiter method 0
enhance powder flusdity 1s 10 incorporate 3 ghdant
nto the formulateon (sce later) Materials such as

defects forming.

A good granulanon <hovld have 3 umform
distnbution of all the ingredients i the
formulation

3 The parucle size range of the granulation should
be tog normally distaibuted Theee should be 3
small percentage of bath Rne and coane
particles.

Granules should be as nesr spherical shape 3%
possible and robust enough 10 withstand hand-

~

-

fumed sihicon dioxide are excellent flow p

ling, without breaking down.

o 8
=

el
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5 The granulation should be retauvely dusi (ree
thus mwurruang powder spresd during ableung

Tabliong methods

The peeparsiscn of tbkts can be divided nio
@)dn  mcrthods and (b) wet heod:

TABLEYS 307

Direct compresmon vehickes showld be free
flowing, physiok wen, s oork
and tave 2 good mouth feed Vehicles should also
unpeove the compressibility of poorly compress-
ible drugs, be rctauvely inexpeauve and be
capable uf being reworked with no doss of Row or

methods include direut compression, slugging and
rolice compaction, and wet methods include wet
granvisnon. The ecader  referred 10 Chapler 39
for dewals.

Drrect compresnen

Dry hods and 10 pariiculac direct

sre supeetor 10 thase methods employing liguads,
sunce dry processes do wot require the equipmens
uul‘ handling espenscs requiced in wetning and
drying procedures and can avoud hydrolysie of
water-sensarve drugs. Some deugs, for example
npnn, can be tableied withowt furthes treaiment,
but 1he vast maprury of drugs require she sdduson
of 2 dicect compression vehicle to aid
compression Great 1nterest i direct compression
M3 been evident i recemt pears and this has
sesufied in o wule runge of direct compremon
ablet (ormulasons being wiroduced A Jrrect
compression vehicle «3 a0 wert subsisnce which
an be compacie) with no difficutiv and which
may do 50 cven when farly large yuantues of
drugs arc maxed with «t. Materials curvently avad.
3hle a3 dircct compeestion ddueats may he divided

dity Fenally, darers compression Jdvers
showld promoic raped disintegranion, be white and
ablc 10 produce tablers comamng s high
;s copare )dl < i
iy} Un praruce, no one <ingle materist
fulfils all these crtenia and 1 may hc":etcsuy [
blend two ur more compresson ands together
The quanuty of medicament which can be
aured with the carnes %0 1that direct compression
properiics arc rewined is governed by dve capacity
of the caercr The more compresaiblc the active
ngredunt, the greter the prportion that can he
carned  succemfully by the vehike When
8 the capacuy p I, ot s normal (o
contuder the acuve ngredient as being oun
compresshle Genenilly, untess the Jiug il
casly compresuble, the amouni of deug presen
15 bmned w 2 maumum of about 25% of the
ablet weight Aoother polentst problem wath
DUeCt CHMMPITISIon 13 SINC elecionny.
fbe formulsuon and release of Jrugs from
tablets prepared by deect P has been
extensively invesugated Foa o of. (1963) emade 2
detaded study of the wbleung propernes of mucro-
crysaitine ccllulose. It was found that catremely

0 theee groups dmg 10 thew drsi

hard tablets could he made with ease with no sign
of tub dulieul Flowability was very

Propecises and dher How Lhacactensixs

| deantegranion agents with poos low, ¢ . macro-
crysline  cellubise, mcrofine celiulose and
durecily compressible sarch,

2 free Nowing which do no1 d
¢ dibasic calcrum phasphare,

3 tece-Nowing  powders whah drunicgrate by
dissotution, ¢ g spray-Jeed lactose, anhydrous
lctose, spray<crysialized malicse, dextrose,
Sucevse, dexirose, manmitol and amylose

Tablets are peauced by muxing the drug with
the compressinn vehucle @ » blender The powder

L™ 3 then compressed ditectly on a 1sblerng

Machine. The process of dwrect Compresgion 15
described 10 Chapier 39

good und wablets extabited cxcellent (rabiity snd

n!nd “ " wme The d of
f and d from dsrecily
compressed tablers and from tablets prepered by

wet granulaion was iavesugaied by Kum (1970).
1t was found that, w gencral, tsblens prepared
from soluble direct compression vehicles conaming
ad showed fastes dinsol noes chan
those prepared by wet granulstion  Bolbws and
Lerk (1973) evalusied cleven excipients and (ound
that oucrocrysaline cellulose and evirs fine
lactose had the best overall properuies.
Murocrywallne cellulore (MCC) s pechaps the
most widely used dircct compression exaprent I
exhubus the highest capscny and compresssbitny
of al) known direct compression vehicles (Mendell,
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1972), however, its flow propertics are relauvely
pooe MCC 15 ch Iy an mnere I and s
compaublc with most drugs s high it maose-
ure content and us hygroscopucity may preclude
us use wah very moisture-sensitive  drugs.
Howcver, there 1s some evidence that MCC may

V

Dry granulanon

sranul; by comp orc slugging 15 anc of
the dry methods which has been usid fyr Many
years for mosture- oc heat-sensitive ingredienys
‘The blend of powders is forced mio dies of 3 Jay,

heavy-duty 1ableuny press and compacicd The

1 fact stabilize drugs puble to hydrolysis, by
pethaps sCHNE as a MOiSTUre SCIVENgINg agens
(Sixsmath, 1976). This has been demonsirated (or
sscorbic acid and asperin. [t has been reported that
MCC has a speofic siabilizing effect on nitro-
glycerine wablets (Richman & af , 1965). It was
tater found by Goodhart ef al. (1976), after a veey
comprebensive study, that micoglycenne ablets
forroulated with MCC produced tabicrs with

supcrios stability and more conient than
tablets prepared by the popularly used moulded
iechasgue.

Another popular direct comg f
s dibasnc caler hosph. P ly cheap

phosp v 3

insoluble diluent with good Bow properues Khan
and Rhodes (19723, b) and Khan and Rooke
(1976) have d ns P J, disinte-
gration and dsssol properties i the p

of various disintegrants. They bave shown that 2
cationic on exchange resin and sodwm starch
glycollate are effecuve disintegrams for dibasic
calcium phosphate system even a1 fow concen-
trauon. Dibasic caloum phosphaic s shghily
alkalinc, so must aot be used where the actve
wgredicon is sensiive to pH values of 7.3 or
above. Shah and Arambulo (1974) have shown
from accelerated stabdnty tests that dibasic calcrum
phosphare (Emncompress) was probably unsustable
for ascortec acid snd thiamne  hydrochlonde,
since deteriorating crushing strength  and
disintegranon  properies resulted as well as
chemucal degradauion in the case of ascorbic acwl.
Calcium salis 10 genera) have been shown to
advecsely effect the absorption properucs of
several deugs ancluding  tetracycline and  Uicy
should not, therefore, be coformulated Khan and
Rhodes (1976) have shown that for directly
compressiog  griscofulvin, dicalcsum  phosphate
yclded tablets of bener weight umfosmay than
MCC. Direcr compression formulanons of ampr-
cia have been successfully produced by Niazi et
al. (1976) and shown to be bertee than similar
tablces produced by moest granulation.

compacied masacs are called ‘shugs’. An alternaive
sechnigue 15 10 squecse the powder blend invo 5
sohd cake beiween rollers. This 1s known as rolty
compactum. The slugs or coller compacts are then
mvlled and screened an order 10 produce 2 granulae
form of tableting matenal which flows mope
vaformly than the onginal powder mix These
pracesses are described i more detnl in Chaprers
37 and 3%

Slugging has the advantage overdurect compression
n that once the slugs are formed, no segregation
of deug and cxcipient ¢ao occur In adduion the
method 13 usefu) for hydrolyssblc and thermots
bde drugs Although used, slugging 13 3 lenginy
p and ] a el fy tigh capital
mvestment since heavy-duly presscs are cxpens-
we Compared with other granulation processes,
the theoughput i< slow

The cflect of various tablet (ormulavons and
processing factoes on the eate of dissolution, of
salicylic acid tablers prepared by slugging was
invesugated by Levy e al. (1963). It was found
that the dissolution este increased with decressing
granule sue ond starch content of sthe granules.
Increasing the slugging pressuse of granules
caused an increase i dissolution rate duc (o frac-
wang of the haedee granules imto smaller parucles
with greatee speafic surface arca Langndpe and
Wells (19R0) have recently shown shat  pec-
compression or slugging of a mixture of mucso-
crysalline  celtul dicalci hasph

dihvd f 1 Aoarnd

Y L Y U bilny of
both excipients. Although slugging is one of the
oldest and most widely used processes for
wableting, 1t has receved very little scienuific
attention.

Wet ‘granulacion

Tableung by the wer granulauion process 1s the
most widely used hod for ph al
maternls The techmgue involves a number of

i
i
|
i
1]
'
'

)
|‘|n | |

stages which are described in detad in Chapter 39.
‘The wer granulation process has a number of
advamages over the other granulavon methods but
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b 1 "

gave a P since
addwion of water 10 diluie the 20% w/w mucdage
10 10% w/w did not reduce the dissolution ral¢

dists

it is not ceadily ble for hydrolysable andfor
thermolatle drugs such as anubiotcs. During the
development of 2 cablet formulation, all the
physical varnbles which can affect the resuliant
granules have 0 be considered also so as 10
aummize the effect of process varauon on the
Quality of the final product.
Infh of g lati medis In  wet
granulation, the binder s nurmally incorporated
as 3 wolution or mucilage Vhe choice of the liquid
phase will depend upon dic prop of the
Is 10 be granulated Warer 1s the most
widcly used binder vehicle but ron-aquenus
§ using tsopropanol, ethanol oc methanol
may be preferred of the drug s readily hydrolysed
Changes 1 drug solubiity resulting from 2 change
10 solvent have been shown by Wells and Walker
(1983) r0 affect granule steength duc 1o solute
mgranon.

Therelore the hod of incorp of the
binder may also have an clfcct on drug release.
‘The effect of increasing the volume of binder Autd
used ro granulate blends of tactose and boric acid,
has been nvestigated by Opakunle and Speing
(1976) Incressing the volume of binder Aud
produced ger granules, thought to be duc 10
the formation of more twnder bonds and the pres-
cence of more recrystallized brdges Thus the
amount of binder fluid must be very closely
conttollcd n order 1o produce granules of a
consisient hardness

‘Tablet excipicats

A tablet does nov just contan the active ingredicnt
but also includes other substances, known as
enaipeents, which have specific fuaciions The

In wer geanulation, granule growth <
by the formanon of hquul bhedges heiween
prunary particles (sce Chapier 37) Soluble cx-
apients will dissolve in the binder solunion to
ncrease the liyuid volume available for wes grany-
laion, consequently granules of farge mean size
ar¢ formed. The soluble components recrystallize
on drying to form a3 greater aumber of sold
bridges If one of the components absorbs water,
this reduces the volume of binder hiqund available
10 form wet granulcs and so smallee granules will
fsult (Jaiyeoba and Spring, 1980) Thus the
thowce of bindes vehicle can affecs the chacactee-
s1scs of the dry granules

varous clusses of which are iy
d ncorp 1 into tablet formut: are di d

here

Diluents

Dducats or ‘bulking agents’ are ‘incrt’ substances
which are added 10 the achive ingredicnt w suffi-
cient quantity 10 makc 2 reasonsbly <uzed tablet.
This agent may not be accessary of the dose of the
drug per tablct ss high  Generally, » wablet should
weigh a1 lcast 50 mg and therefore very low dose
deugs wall invariably reguire 3 diluent to bring the
vveeall tables weight to at least 50 mg. The pan-
capal substance employed as a diluent is lactase It

oy of binder conc ion and voll
Techniques of binder addiuon 1o powders include
the incorporation of a conccatated binder
soluton fullowed by addional fud, whch nan-
Gms 3 dard binder Shubair and
Oungwall (1976) srudicd the rare of release of
¢Mhrosine from laciose tablcis without disinte-
£13m or lubricam. i was found that release rare

has 2 pl astc, 1apudly dissolves in water,
absorbs very litde morsture and s farly neutral
n e lis main disad ge 1s that ot s

suimnewhat expensive and has poor flow character-
isucs Lactose deforms easily under pressure and,
as a result of this ducubity, good tablets are
normally produced. The spray-dued form of
tactose flows much morc readily and 15 used as a

was wnverscly related 10 storch binder

direct compt vehicle Diwcalaum phosphate 1s

':“‘ﬁk rates decreased progressavely from 2 o
0% wiw mucilage, but an unexpocied rapid
;:lcasc followed usc of 20% w/w starch mucilage
urther reseacch did not indicate thet poor binder

another diluent that 15 used extensively as » tablet
diluent 1t 1s msoluble i water and makes good
hard, whute granules 10 absorbs even less mossture
than lactose and s therefore used wurh hygro-

T A
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scopic druggs such as pethidine hydeoblocde. The
starches arc used as diluents and as tunding agents

then g faied and comp! d 00 1ahles
Fumed siiwca, micracrystaltme cellulose, magnesyyp

Ihey ace avarlable as Gaely divided powders and
ad the disintegrauon process. Starches contain up
10 14% morsiure and wan therelure lead 10 stabaty

prob} for » drug  Another
very populas diluent is mecrocrysialline cellulose
This sub is hed 35 a frec-Bowing ingre-

dient snd 15 normally uud as & dvcect compression
velscle. It has disniegranng properues and

less fub 0 the | 1 than
ollm diluents Dextrose has been used as » bullung
agent, but the granules produced ace much softer
and not very white Tn addiuon, deatrase absorbs
mouiute. Sucrose 1s very hygroscopic and goes
sticky on exposure 10 moistuge  lts pleasant raste
makes 1t especally useful w locenges Manmitol is
another ‘sugar which, although expensive, 18 very
quick dissolving and is therefore used for tablers
that have 0 he dissolved, ¢ g. glyceryl nnitrate
ablets. Since 1t has a negauve heat of soluuon, nt
is used for chewable ublets b o mp ?
pleasant taste and a cooling sensauon when sucked

or chewed “Table 18.1 summarues the commonly -

used dilucnts.

Table 181 1abler diluents used 14 ihe wet granubduon

b , kavhn and bentomie atc examples of
y employ

Morstemng agents

In wet granulauon, a mosstening agent is required
which 15 usually wawr if the formulated powder
comans sucruse, for example, o may only be
necessary 0 add water, since sucruse capidly
dissolves and acts as s own bhinding agent Ig
cases where water cannot be uscd because the
drug is hydrolysed, wthen alcohol 15 often subsie
wied  Absol icohol s and thys
ndusinal methylated spirnis 13 uscd Care must be
taken 10 cemove all traces of the solvent duning
drying or the ublets will possess an atcoholic
odour. [sopropyl alcohol 1s an altcrnative moyst.
eming agent [t s difficult, however, 10 cemove the
last wraces from granules and st posscsses an obyee.
uonable odour

Bindmg agenis (adhestves)

The substances that ace as adhcsives 10 bind
powders together in the wet granulatwon prucess
are known as binders They alsn help to bind

fabiniiad granules together during v IF wo butle
Duiuems Commenty g agent 1s included 1 2 formul , soft
Dextrace Hygrosoopec granules result  Conversely, 100 much binding

Docab b ] unwoluble s water

o Lecune 8P Incxpensve, relstively men, the
okt frequemtly ased diksent

Manniod Freely solwbde, used parimtarly for
circwshie isbicty

Munucrvsialline bxcellemt cumpression properises, hat

reflulnge sne diuniegraung abwliy

Sudium chiosde Freety wiubie, used fur soluteon
1ablets

Suctow Nweetd taste but hygrovcopec; may be

dnlud -mh facrose
Coursesy A N A Ammmag

Adsorbents

Adsorbents are substances included v 3 formu-

agem produces barge, hard granules
Binding agents can be added 10 1wo ways
di ding on the hod of granet .

1 <5 4 powder in the tormulauon 3s i ‘slugging’
or 10 dry granulauon mcdhods,

2 as a solution 10 the nuxed powders as in wes
granulauon

There are not many examples of (1) since most
subsiances sequice some moisture present to make
lhem adhesive
binding agents include starch mvor-
Iage and gelatn solunon. Starch 1« a good and
popular binder and nceds o be present in an
amount cqual 10 2% Ml s ncorporated as 2
mualage m waer When dry, tic starch bindes

fation that are capable of holding of fuids
n an apparently dry state. Oil-soluble drugs, Aud
extraces of ois can be mined with adsorbents and

5 luble in water, unlike gelatn which remains
soluble i the dry state Gelann 15 often used as
3 bnder 1n lozzages. Among the other most

.-

ey o -
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important binders 15 polyvnylpyrrolidone (PVP).
This substance 15 soluble both 1n water and 10
skcohol and has been shown 1o release drugs fasiee
than with other binders Rubinsicin and Rughane
(1978), using four bindcrs u 2 1ablet formulation
of fruscrode, showed haw the choice of bindes
affects dissolution rate. They observed ¢y values
beiween 3.65 minutes wih PVP o 117 minutes
wuth srarch mucitage Other less common binders
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the addition of Jess than 0 1% w/w of this matcrial
to powders and granulcs. Fumed silics 18 chought
10 act by lodging w the surface irregulanmes of the
parncles or granules, wiuch effectively smooths
the particle surface.

Lubnicants
These agents are required 10 prevent sdherence of

wtude kvdrolysed gelann, der of d
(such as algmc ond, wdumu algnate and calowm
Ig } and cell ives (in particul

etid cellulose and Aydi pyimechyleellulose)

Common binders used n the wet granulation
peocess are listed sn Table 18 2.

Table 182 Adbe<ises (bunders) used m she wet Cranulnme
st

Adhesme Concenwanen  Commenis
-
gronwlonng
fAwd (% wyv)
Acsns mucilage  np 1o 20 VYaelds very hard granules
Gatuten $-20 Fuans ged a0 cold,
therefore warm
soluton uied, sroog
sdhcuve, ofien wied
lozenge granules
Limote up 10 0 Suong adhenve;
hygmscepe. 3o 1abler
msy wesken i hunud
conduons
Pulyvevi 2-10 o Soluble 1w water and o0
Prirohidune - some organc slveats,
wve therefrwe con be uwed

{os snhvidrous

the g les 10 the punch faces and diwes. They
also ensure smooth ejection of the tablet from the
dic. Many lubricants also enhance the flow prop-
erues of the granules. Talc and magnesium
stearatc appeac to be more cffecuve as punch
ubncants than steanc sced, which 18 more effec-
nve as » die Jubricant.

Magnesium steorate 15 the most popular lubricant
used and is normually effecuve on s own as both
2 dic and a punch lubricant. 1t 1s ncorporated by
biending with the dry granules prior 1o
compression, up (0 a conceatrauon of about
1% w/w. A thin layer of magnesium stearate
around the granule 13 just as cffecuive as a thick
laya I’wm e {ubnication point of wiew, but
reduce
the dnsm|egnuon ume, cetard dm; dissoluton
and also reduce the bonding forces between gran-
ules o produce soft tablets The reduction 1o drug
cclease properties 13 due tu the hydrophobic nature

of drug dssol-
ution. I has been shown \Bolhms o al |975) that
the extent of muung wme greatly aﬂ'ecls the distr-
bution of mag d the tablet
fes. An increase . mixing bme produces a

Sarch wwtlage  $~10 Ofien used warm, 5 very
ly used

more um!orm distribution  of lwbricant, but

sdhesave

Jygeascome, 1ablets may
harden on sorage

Swrose up 10 70

Cosneay of N A Asonsteong

Ghdyngs

Ghdants age matenials which are added 10 tablet
Mulations 1n order 1o improve the flow prop-
eries of the granufanons. They act by reducing
“"“';fmtluulale feicion. The most commanly used
Tion cllective ghdant 13 fumed (or mlloudal) silica.
of les can be d improved by

) ty affects sablet hardness and dissolution
For many drugs, magncsium stearale 15 chemcally
ncompatible (e g. aspinn) and cherefore salc or
stearsc acid is often used. Microcrystathine cellulose
requires less tubnicant for efecuve lubnicauon of
granules, INCe 10 SOME €XICHL ol aCTS 35 13 VWD

lubricant
Table 183 lists the commonly used tablet

ghdants and lubrnicants.

Disintegraung agents =

I')mmcgnms are always sdded 10 cablets to
kup of the tablets when placed i an

".

Pro
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Table 18.3 Comnionly wsed tablet ghdams and obncants

V‘,
By
N

.3

Svbstonce Lubecant o0 Concemanon Comments

chdant 1 13blet (% uy)

Stearates, ¢ g Lubricuw 025-8 Reduce tablet sirength, protong diuategrauen, W
magneswm, calcum, waer, csocliemt lubrecant (ONEMINCS; TUENCIMM 4, ﬂn: .
seare very wildy wsed " N

Take Lubncant and  1-2 (nsoluble tut wov b tuc, only 8 mod Iubriceng

ghdand ,.i

Polyethylene giycal Lutnam 2-3

Malecular waghts 40006000, soluble 18 water, moderarely
effecuve

o
et

b

i ﬁ'l‘lf“hl«. Mi
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Liqud parafim Lubneast uwpwos Duspersion prohlems, infinos 10 uearates
Sodwm lsuryl Lubncast 05-5 Moderate vbncam wub wetting properucs, olten used 1 h Incresse v efoctive surface
miphste conpuacton with sicarsies 4 —
Colloadsd sabca Ghdant 0108 Eaceleat ghdant K 3’.‘:.21;‘1‘2.‘?.:.'?"’"..’.“;; ° -
Steech Ghdsat 2-10 Prioary fuscuos 1 that of & divegram 1‘
- W s oo
Mw: [} Lubncast -2 sier soluble M Disintegration S Dbn Oesggronaon
Cowncsy of N A Arnsirung. I %Qag
] Intact tablet oD
. i~ . . de9nre So@
aqucous cnvnmnmcm»Thc object of a dusintegrant Starch can be wcorporated in many ways mol ¢ Gron.les
18 10 cause the rablet 1o dntegrate rapudly 30 3s 2 formulation For cxample, all the starch can be % snaddarv
(0 increase the surface ares of the tablet fragments  added 10 the other ingreds and the b J ¢
and so promote rapid release of the drug Wagner  mix wet granulated. Aliernatively, about two- Tntrao. “
(1969) proposcd a scheme which selared tablet thirds of the starch can be added before wet ‘Ei"'c e
breakup 1o drug dissol and  absorpti granul: and the inder added 1 dry form ‘ ‘3’ :
(Fig. 18.1) which had been refurred 10 previously (o the dned granules Starch can be added in d
in Chaptee 9. Release rate of the drug is greates  form all at once 10 the dned granules. This |2 E:: Ay dov dmm:::mn Moderate rate Retatively 1apid
from disintegrated particlcs than from the ntact  gnethod is oot popular because oo much stargh “*WW?“JE dnp o 1ate of drug
ablet or tablet fragments Thus, 8 good disint b y_the_granul sninbits bonding, with )
grant will quickly break up a tablet tnto primary ‘tesult that 3 sofi .u"vlﬂ M..E*i he advan-
parucics and casure thar the drug 15 assimilated @3kt of incorporaung some of the starch outsde
st 3 fast rate. The dusintegrauon test, which s the dry granules, is that she d 8! ome
Inded in all ph P s the uine p J 0 tablets water repellam
w takes for a tablet 10 biak down and pass  drugs, smce the surounding starch acts as a
through 4 standaid screen pathway tor water p nto the tablet and
Disintegrants can act by swelling in the pees-  for the pushing apart of granules due 10 the expan Orug 10 solution i
ence of water 10 burst open the tablet Stacch is  sion of a locahized hugh of starch Qastromtest nel
the ¢ d grant un tablet fi 1t Other common  dmntegramis include  cation” flusds
and is believed 10 act by swelling However, other  exchange resns (Ambecue IRP 8R), crass-linked § o™
effective disinicgranis do not swell in contact with  polywmylpyrrolidone (Polypt d X1.), “modified
water and the mechani by which disinteg hes (sodsum starch glycollatc) and cellulose
act 15 the subject of some controversy It s maenals (Avicel) (sce Table 18.4).
beheved ‘that disintegrants that do not swell exen
these disintegrating acnon by capillary sction  Specific formulation requirements of other
Liquid is drawn up through capillsry pathways compressed dosage forms
within the tablet and rup the particulate Absorpt
bonds. This action serves to break the tablet Lozenges on
apart. L hal (1973) bas d d o detad the  Lozenges are compressed tablets, usually ac Jeawt .
ious mechanisms of disintegration. 18 mm 1n diamecer, which do not contain a disin:
" Orug in blood
€ 181 ) i " 1 draoh °
fom 3 catver (Afier Weths and Kuhuu:n:‘.l";u) end sews pove s of 4 ponriy soluble divg
‘grant and which are sucked 1o dissolve 10 the type of luzeng an antisepic te g bensal

::":3 Generally there ate two types, depending  komum) or antibwotic  Thesc locenges must be
al fffquntcd action. The fust type produces 2 palatable and slowly soluble. The fi I; thus
effecr w the mouth or throar. Usnally tlus  contains some sucrose in fine powder, lactose and
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Table 18 4 Vablet dwunicgranis _ * ™ | l
Mareral Canceniranon » Comewrnts M {
ahles (% afe) ol . || |
. - - = _
. Alprec 3ed and slpmates 2-10 . - K |
. Cortm dwnsde Crested m s s effcrvescest ableis r I || II - [
lun eachange rewns Amberlue ® . of ! . | |
Magnesum slumaniamn uheste up 10 10 Veegum ), often <ughily coluuscd "
Micvocrystaltiue cellulose up 10 10 Aviced ®, Nbn> [ dwectly bk o i
Modied corn starch Starch 1500 ) s
Ss:: mv;r‘ kl:llnm ':’;5 Nvm:g T e s e . I mally contan 2 high proportion of flavouring  ( de, phenylephednne hydrochloride and
- y! - . " nor or r ) ¥y n
Sodwin starch glycoltate 1-10 Prunmet @, Eaplotsb @ kY " I agents (o 3id palawability, which can include choc-  ascorbic acvdr n o with p i
Starch 2-10 Pomio snd mauze starches are most (requendy wsed ¥ t ’ olatc bases. A disintegrating agent 1s not required, P ) and phenylephed: hydrochlond
Medibed cellutose gum 2 Acdrsl @ fg f | snce the toeth peeform this funcuon. Anmtacid  are contained 1 onc layer and paraceramol and
" N Poly, X1, I P ablets are invarably presented as tablets that  ascorbic acid 1n the other. In spite of the inumare
1 Crm baked polyvinyipycralidon ® 1-4 . should be chewed 10 obtain Quick indigestion contact at the surface between the two layers,
Countcry of N A Arcateong " ’ rebel virtuslly oo reacuion takes place. Dust exteaction
'-" ' is | dunng comp 10 avod cross-
§clslm solution to impart 3 smooth lasﬂl:‘. faT:d the (ablct‘sndrml in OV::: 2t 79 *C, :f?vc pemg :ﬁ ' ¢ Subla ! and buccal wblets fs“.':a'::;:;:;, :’:'::f layer, :x‘:l:;m'lzzy: ::blﬁc.;ul,
| 15 comp d b . f N i essed
puaches 1o allow greater pressures to be applied.  foil. The heat fusion techiuque cequises all ine g , } Cablets placed uader the tongue (sublingual) or  This avedds the granules iterminng of the
Flovours are normally incorporated 10 assist  powders (o be bleaded dry, with the citac acd A n the side of lhc. cheek (buccal) can produce an h b
patatabulaty. The § type of tozenge produces  bemng wn the furm of cunc acid monohydrate. The 4 [ E d Y cffect by enabling the drug to
a systemic effect. An ple 13 a | ge muxcd powders arv then heated (o hberate the p . be dumnl): absorbed theough the mucosa. Exam-
ining a2 ool " in  water of cry n the Lt aﬂfl. which _-! ples acc isoprenaline sulphate (Bronchodilator) Sustaned-release wablets
tablets) which 1s required to be sucked and 15 2 acis o5 the granulanng ageot. The mass is (urther 3 and glyceryl se tablets (vasodilator) These rre ad ges, disad ges and formul
palatable way of admwnistenng viamws. Agan  mixed, whilst bong dhﬂlﬂ'» tl: produce granules ‘7| ‘il"::'s are 'lS“-‘l"Yd‘"“" and flag, ;!; 0;" l:(;mam q of d-rek ablets  arc
favours arc normally ncluded 10 make the which are compressed nte tablets. . a2 disintegrant and are Lomprus! ightly 10 Jiecussed in the following secuon. For further
fozenge moure accepuable. A water-soluble fubncant 1s aormally used n 3I produce a farly soft tabler  Sucrose s used to details, see the Biopharmaceuucs part of this
effervescent 1ablets to prevent an nsoluble ‘scum’ " IMPACT sweetncss book, particularly Chapeers 9 and (1.
. forming on the water surface. Sweetness is i 4
Effervescent 1ablets achucved wuh sacchanin, since sucrose 1s hygro- i Implants Y
Quick dissulution of the acuve ingredient in water  swopic and adds 100 much bulk 10 the 1ablets. J tmpha Sustaiacd-relcasc tablets ! 3
can be veey offectively achwved of the tablet . :‘ mplants are very small pellets composed of drug 4 dusadva &
is bwkcn‘ apart by the um:ma! tiberation of afboo Chewable wables . : only h excipiemts. They are ° drantages and duadwaniages o5 a doage form : -
dwwde This also serves to increase palatabiity acmally about 2-3 mm v diameter and are [n recent years there has been a large sncrease 1n L
By combining alkali metal carbonates of twcarbon-  Fur patients who have difficulty i swallowing ., prepared v an asepiic manner 10 be sterife. <he developmeat and use of susimned-release P
ates with tastadic of citnic acxd, carbon dioxide can  tablets whole ot for childeen who have not yet K] Ly Implants are mserted into body nssucs by surgical  wablets which are designed to release the drug
be hiberated when the tablet i1s placod n water  lcarned to wash wableis dowa with water, chewable ' - procedurcs,. where they are very slowly absorbed  slowly aftcr angestion The mam facior 1 the |
These effcrvescent mixtures have been known for  1ablers present an auracuve slternauve, with the - X over 3 pessod of months Implant pellets are used  more widespread use of these rypes of dosage |
aver 250 ycacs and the famous Rochclle sabi  added adventage |‘hal this type of medicanon can i 3 fargely for the adaviai of h such o forms «s thar penemt comphance is improved, NS
{potassiun sodium taccrate) dates back 0 1731 be 1akeo at any time of place when water 8 o 'l :::.’b:sn\?l. tesvosterone and dioaycortone accrate. since only ane or two uhl{u need 10 be taken 1 r
Effcrvescemt tablcs can be produced by wet available Manmuiol is normally used as a chewable i Planis are produced on 2 single punch machine, daly Thus the frequency with which the patient
fusion a0d heat fusion. With the wct fusion tech-  base Jluent, since ot has a pleasant, cooling ] formally hand operated. The machine must be bas 10 take these tablets o obain the dessred
anque, citne acid 15 moistencd and added 1o scasation n the ;ou(hdw can mask the tasie of :-m:""{ ;un:md. The die s :;niled “:y M—F,t effect 1s considerably reduced. da addi the
sodium bicarbonate and granulated w 2 suttable  some objccuunable medicaments . e drug does nat normally flow. drug’s acuwity can be cxtended to take effect
. mixer, the moist citeic acid acung 1o partiaily fuse Chewable 1ablets arc prepared by wet ‘dm:d ’l m“:’f suze of the drug is important and s usually  throughout the night, so that the patient aced not
i d h then tableted and  lation. The granules should not be 100 hard a K arge 10 produce a slow raie of absorpiion  be awakened untd monung. A single daily dosa,
; Py the po The g are then “ . & ] :haddmon the wmplants arc made vcfy“::;d 10 has ad ges with @ r,m“ ,n" s‘n'm:e |hgn:
BARH ; B eve 2 gradual relcase patent group generally forgets 10 wake thew
m % 3 . medicstion regularly, and for paucats in hospusl
M y Multdayer 1abless a decrease n the number of doscs ad d

A my

Inlayer tablet consists of seveeal different

wther s that are ¢ d, on top of each

Mu_-' 10 {orm a single tablct composed of two or

rame loyees, Fafh layer 1s fed from » separate feed

ubley with individusl weight control  Mululayer
S are manly used for ble sub:

can cesult 1n 2 ume saving for nurses Another

2 " o ) for 4
release tablets 18 shar tlus type of medication
reduces the severity or frequency of untoward side
effects  Aspinn, for example, has been shown o
produce less gastnc bleeding when formulated as
a .

.
lor

lea M than ¢ s
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(Teeadwelt o al. 1973).

y, 4 d-release tablet produces 2
more constant bloud level of drug than repeated
duses of 3 conventional tablet and Uus may be
cimcally very siguficant  (sce  Chapter 1)
Aminophyline has a very nareew therapeutic
blood level range and many dailv dosages must be
given in order that the correct therapeuuc blvod
tevel can be mamwamed  In practice, dus means
that convenuonal tablets must be admuusiceed at
precise ume intervals, which s very mconvenent
for the patient. Formulating aminophylboe ss 3
sustained-reicase tablet has resulted w2 12-

aspinn  preparations
G 11 N

drug absorp over an ded perivd  Thys
wvolves a triggenng mechanism and the y
amism may ewst in the dossge form itself or n py,
gastromntestinal tract of the pavent Sustaned.
release tablers can fail because poor (ormulangn
can result m all the drug beiog released at onee,
or they fal b nc of drug
are rcleased. It has been known for susiaind.
release tablers to be recovered from the facces of
some subjects.

Tvpes of sustained-release tablets
A pts have been made to classify sustained.

hourly dosage reg! and the blood
level that has been achieved has reduced the inci-
dence of toxscity due to blond level peaking. Thus
a more cfficsient unlizavon of the drug n the body
can bu effected with some susiuncd-celease
formulations.

Although there 15 no doubt that susiained-
releasc tablets have many advaniages (0 the
paticnt, there are disadvantages with this type of
medication. The cost of protunged action tablets

telease dosage forms according 0 their mode of
relcase or the blood level-umc profiles that they
produce These differences ase discussed i
Chapter V) Suffice 1t 10 say here that the BNF
presently scfers 10 all swh preparauons as
‘susnained release’

d-relcase tablets

Formulanon of

QCuctained-release

wblets can  consist of two

s morc per unit Jose than con

forms Some drugs, such as nboflavin and feervus
sulphate, are more efficicmly absocbed
parucalar eegrons of the gasirorntesunal tract and
therefore  sustasned-release 1ablets are aov very
useful, because they retease the drug throughout
the wiesunal tract  Accdental potsoning with
sustained-release  dosage forms does present
special tncatmens problems not scen with conven-
uonal oral tablets The stow release of the drug
ino the gastrointesunat tract and wis extended
aheorplion, often cesulis i stow clearance of drug
from the body The physical size of the dosage
form may pi probl Some pat do
expecience difficulty m swallowing a 600650 mg
sustained -releasc tablet and w15 often difficult
10 formutate the tablcts <o that the overall wablet

parts. an immediatcly available dusc and 2
sustaining Part, contavung many umes the thera-
peutc dose, for provracted blood drug levels The
drately lable dose 15 My drecrly
added 10 the sustaming part of the wblet or
Jlieenauvely 1s incorporated 10 the tabler coaung
with the sustaimng pomion i the core of the
wbler. The heart of the system resides with 1he
sustaining porwon of the tabler and vanious
methods have been used to ee1ard drug release.

Methods of achicting sustained-release

Diflusion-contsolled refease  Diffusion emals
the movement of drug molccules from a cegiun of
Jugh concentration in the rablet o one of a lower
< 0 the gawointesund fund. The

werght is very much lowee than dus In isol d
cases, large tablets have beca reported lodged 10
the h Sustained-release tablets of

potassium chlosde have buen known to cause
ulceration duc ro delaycd gastromniestinal transit
time (McCall, 1975). Vanabibity of absorpuon can
be a2 troublcsome problcm with sustaned-sclease
tablets  Aftce ingestion the 1ablet should rclease
quantiues of dryg at much later times to maintan

rate 3t which dffusion ovcurs will depend wpon
the srface arca, the diffusional pathway, the deug
concentration gradient and the diffusion cocfli-
cient of the system In any one Jusage forn these
factors will be kept constant so thet @ predetur-
mned diffusion rate of drug cut of the ablct will
be achieved. In practice, diffusion-controlicd
release can be produced hy formulanng the drug

Salucn

s

L

—— e e g, o ———

-’

re-

n an nsoluble matrix. The g

I Awds
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fencteate the matrix and drug diffuses out of the
matux and 15 absorhed. Alternauvely, the Jrug

or gToups can be used o produce
l.bf.t desircd 1on cxchange revg  Ihe drug-charged
esin s prepaced by maxing the resin with drug

partiles can be coated with 3 polymer coar of solution, then washung 10 remove conwminant

defned thickness. In shis case the poruon of the
drig which has dissotved i the polymee coat
diffuses through an unstired film of flud 1010 the
In both cascs 3 constant
concenteaion of drug and 2 constant area of
diffusion, wgether with & constant diffusional
parthway. atc essenual 10 achieve a consiant drug

surconunding  liquid

relcasc ratc

Wuh matrx tablets the initial dose is normally
placed 1n e coat of the wbles The coat and the

wns and then dricd w torm beads or parucles
whuch arc tablered Drug release 1s achieved n the
presence of a high concentrauon of appropriately
charged ions 10 the gasirointesunal wract; the drue
molecule 15 cxchanged and diffused out of the
resin (o the 2 | Auds The hod s
Atraciive because 1t rehes only on the jomic
environment of the resin and not on pH, cnzyme
content, e1c. at the absorption suc The nawn
disadvantage wauh this type of sustamert-release

matrix can Le ableted her by

P

codting or the coat can be apphed using a coating
pan or as-suspension techrugque. In non-coated
systems the imval dose «s normally cableted with
i can be ¢ J

the mairx g U M

of polymenc marenals such as methylccliulose or
muduble plastic ineer substances such as maihyl
Higuehi  (1962) found chat for
nunx ablets a plot of the squace root of ume
sganst amount of drug celeased produced 2

methaceylate

sizaghy ine and this square oot plot 15 ofien used

10 record the Jissolution race of matnix iablers.
Mrssoluty led rclease  Dissok an

be employed as the { g step 0 d

peoduct s that wh in theory the onic content
of the gastrowntestindd  trace should reman
constant, in pracce the i0mc content vanes with
diet and water content, and theiefure variable
drug celease rosuhs.

_Rekm.. fied by ic p Wih
this techmique, 2 permeable b s
placcd around s wbler or drug paruicle which
alfows teanspore of water into the centre of the
tablet by osmosis As 4 tesult of ivicased intcenal
» » drug sulution 1s then pumped out of the
tablet theough a wnalt hole 1n the Lablet coaung
The delivery rate 15 conant provided that excess
:lm.g 15 prescat nsde the tablet but rapidly

n:le.zg 1ablets. Drugs wih poor dissol rates
arc inherauly prolonged, bur wih waser-solible
drugs it 15 possible o Incorporate 3 water-
nsoluble corerer inw the wbler formulation o
'ﬂ’w:e. dissolution  Prolonged drug action can also
f)eachn:vnl by | g out the disinreg agent
W the 1ablet formulation. Encapsulaied dm; prod-
ucts also wuhze dissoluuon to control release
Wub these prod , indswvidual drug les or
Eranules are coated with 3 stowly solu;le coating
::n:ml such as polyethylene glycol of varying
. knese The umce required for dissolution of 1he
a?,: proporuonal to the coanng thickness. The
lab: Particles can be compressed directly into

cts A pulsed dosing effect 15 obtancd by

ng 2 small aumber of different thickness

parabolically 1o 2610 ouce the concea-
tranon drops 10 below saturaton. The size of the
delivery onfice 1< very wnportans and this 1s bored
with the use of 3 Jacer beain Since the mechamsm
15 based on osmonic pressure, the sysiem delivers
drug at a rate independent of surring mie and
environment pll, factars which make this system
an atracave proposinon for prolonged drug
release from the gastromtestinal trace

FORMULATION FACVYORS AFFECTING
THE RELEASE OF A DRUG FROM
TABLETS

The effecuve sudface area of the drug

Coated parnicles o1 more usually by wubzing a

The dissol cate of a drug « dircctly related
to the surface area expased 10 the dissolouon

ln order 1hecrefore 10 increase the

$pecicum of diffe hickness ¢
g
c\gt‘leasc controllcd by iom exchaage lon media
ange matcrials are watcr-insolubl dassol

Materials contaning salv-formmg groups Enher

hssolt cate for 4 given Jmount of drug, the
effective surface arca has 10 be incecased s can

4.

<8
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(0
Y ¥ Poricles 5700 11-015mm  For the five size ranges examined, the g, . I
. ®  Pacucle si28 0 15-0 21 mm . ) Mount L
} 'lt' v POﬂ:fl. 526 021-0.30 mm nimg dnssulvmg (cecases a3 the Particle Sie i ||
J) _ O Panticic 8126 030-050 mm  decreases and surface arca increases Woweve, r N J !
i i Y v Pamcle siue050-07vmm the drug 15 hydrophobic 3 (eduction in pggys t !
'-! § /' s12¢ may produce a smaller effecitve surfse. ;,u‘ H
1P J Pl v e and 3 reduction i dissolunon rate Many m: 1
‘s‘\'i é o° /v /' studies have also d 1 the un, cear o
“| . Ew] ¢/ _—20 o the effecuve suclace arca of drug panuctes. F t
1 ° v Bure
Ll . 3 ] v/ /o 183 shows the effect of admunsstenng theee | o
R - '§ Bl Y, ” dfferent particle <izes of phenaccun on the Phasemg n TANLETS 319
RIS 2.l 0”0 levels of healthy adult volunteers. foth the e P
{} 51.7 z .v,o; o and extent of phenaceun avavabibity increase o "’2 & 100 mg macrocrystatkne capsule (non-festing)
il 1 22 ° pa:"tk size decre:s'cs T‘ht ﬁ““' 0‘0‘“"“'3 e .‘: : :z::lmcrouvsumu l:;?:!“(l;on fasung)
. 5 /4 on the y of i o0 ] 0 100 mg mcrocrystelling 1ablet (tasting)
st 10 shown in Fig 18.4. The micracrystalhing furm <3
i ' 2 3 4 5 6 7 8 9 10 pasticle size bess than 10 um, 1t more rapudly ang
h . pdly and
)ﬁ[ Tiena dmn) completcly absorbed from tablets than iy 4y -
jes! Feg 1.2 Tiecs of parncte wze of ph on J mac fhne form (74-177 um) from o 48 o8
i mula
k:‘f " rae (Funhoh, P (1974) Influcace of formutstien on o 9~
e dusob e 1o D Anology, L ) Lecson and ~
;“b I 1 J. T Carsiemaon, :d:“ 0P 106-146, Acadery of Effect of binding agents ' o Lpp,o_o_a
i A ) dpeinix
:‘“‘“ ), Asncnanon, Washegion., DC) Binding agents are  uncorporated into  table Mesn / /7
R dunag granulation in vrder to umprove the flow. cumulative 32 ° l
[ S"'“P’Yrbch¢ plished by d g the particle  abibity of the drug and to enhance compressibilny, ; smount / [
size of the drug See earher discussion under  Thicse agents coat the drug partcles and thescfore of _o/o o
‘Disintegrating agents’ and Feg. 18.1 the rate of solution of tic binder v water can furofuranton 24 pp: 0—o
: Figure 18.2 clearly depicts this phenomenon  determine the release ete from the tableted drug % dose} b I
1 °
[ [
X 7 o
Y . ¥ <75um ¢+ 0 1% polysorbste 80 /
ey ® <Bum ] l ) $
TR 10 O 150-180 um . 1 é {
Tl ©  >250um i H v — y— Vi
" J}l A N : M T 1 s 12 2
q l M s v Time (Hours)
s R Fig 184 Man uruery of fo i 2fter oral of 2 100 mg capsute of tablet (Baes,
s e 6 : TR, Sequene, ] A and Tembo, A V. (1974) Fffecs of food on aurofersnmions sbeorion Clin. Pharmec Ther , 16, 63-68
OB - an !
o1 Shenaceun \ : Wetls (1980) d the dissoluuon rates of drsruption. Wells (1980) has found thar chlorpeo- R
d conceniretion ¢ [} chlorpropasude tablets stacch, hydro-  pamide tablets ing sodium starch glycoll .
;I g mi"n . tysed  geloun, hylhydroxycihylceliuk were supenor an  dissolution  propernes  (rom A
%d) N | (MHT.C)and polyvinylpyrrohdone (PVP)asbinders  sinulac tablers contaiming miccocrystailine ceflu- b
Y H 0\0 3} i It was found that ublets contmming soluble lose and cross-linked polywvinylpycrolidonc The :
v O~ ! tnders (hydeolysed gelaun and PVP) had rapid  1on exchange resin Ambeclue was found 1o '
) o s . dssulyiion rates whereas slow and ol f rapid di g of chlorpropamid -t
I, 0 1 7 3 4 5 P4 7 s i . Guineey of rablets formulated with siarch  ablets, but dissolution rates were found o he
Y '
Time (hours) { . Paste led 10 protracied release of drug MHEC nlecror to sodwum starch glycolfate. Mcasurement
Produced macrogranular breakdown which gave  of 1he swelling capacity and hydrauon capacity of
. Fig 193 M on sax adult folk d rog! L) v 8
. T LSiec, R F 108 Ferrue, W, R (1970) The <llck of pansle mee on he sprormoms of piascrin e O e l [ ™o very slow release rates. the dsinicgraots (Table 18.5) wndicated - that
+ 10, 496-304) i .
L.
‘l if Effect of disimtegrants Table 18.5 Swelling and hydrsion <harscrenanes of bl
" 10 order for 3 4 i 4 =
f rug 10 he released rapidly from 2
S :::: form, the ubler ar capsule must ¥ f,,.,.,,' ﬁ:::'
4 legrate quickly to hberate a large effecuve
i suface ares of drug 10 the dissolving medum Staech Loz sen

"Megrants act by cither bursting open the Mitocoredlee exbuioe R

‘ablet and/or M i
y promoung the rapid ingress of , rohdone 1780 ¢ 8099
WIer uno the centre of the Wblet or capsule. In ﬁ':,::td - 2008 57443
:“"V cases capillanity and therefore the rate of i
Aee penetration predominates n causing

Sodwm s1arch glycollste >3 -

(74
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Amberlie and sodium starch glycollaie possesses
high swclling capacaties and 1n the case of sodium
starch glycolate an excepuonasily hgh hydrauon
capaciy

Effect of lubricants

Most tablets contain a lubncaung agent 1o prevent
the dosage form sucking 10 the processing
machinery. Figuee 18.5 shows the effect of lubn

o 3% Sodwm lauryi sulphate
®  Nolubncemt
8 I% Magnosium siesrdio

20
» £
o 7
0 o /.
Amount S0 [o] /.
dusolved / P
(mg) 40 o / -
2 / /. ././
(o] ® ./
20 / .4./
10
/

0 20 30 4 50 60
Time (mn}

Fig 185 EMect of lubrcamt on disotunca eate of salicylbc
ocvd comtamned W compressed isblets (Levy, G and
Gueviow, R H (1963) Effect of cerumn wbiet fermulsion
G vn disedutmn s of the acure ngredem 118
Tubler lwhiscwus 7 phom. S, 52, 1039-1040)
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Effect of Intergranular versus Intragranular
Cornstarch on Tablet Friability and In Vitro

Dissolution

Z. T. CHOWHAN * gand 1.-C. YANG

Hoeotved March 22, 1082, from \he Jastitute af Prarmaceutical Scisncon, Syaiex Jtevearch, Paly Alie, CA 04301

August 18, 1892 .

Abuteact © The Vet uf blending dey ciencarch tvrare wit granulntinn
with the drog and athue vxelpionis on ivisbility and in mzra dissdunion
ol  liviep!diae hvdrachluride tablel formulstion was studied, ‘e fras
hii"ty uf the tublets wan raduced by wet granulating corhsturch with the
drug and teher excipionts compared with the dry blending. The dissn.
lution coLe and the tablet-to-tahiet vanability was impraved by ineor-
purating cornscareh in the wel-granuiation state{ The dactone plavrin
tablets, which woere wot granuinied with vither a hinder mpdution or
without v hindur, gis dhawed eeduced tibler fruhilily due tn (O innor-
sworathit af virntiech 1o the wetaraoulathm step] Examinntion of she
Taltlwt crvmes sotions under the scanning cleekeon mlenueopm indivoted
clumphy of sigreh grains whon sarch wes blonded in Lhedry furm. Stasch
druins were wall ambedded in the ather materialy of the tablot and net

IV, ceadily visibly when atareh was wer geanuluted with the ather excipionts.

This renults in Sectar banding, fower weak polate, and betus homozensity
af the narey dinintugritar within the tabint, which ucvounts far beover
\rrmhilil,\ nnd improved Ghuatinion,

Keypheanes @ “liclopidine hytleochloside «tahli felabilley, In 1itee

disntution, effuct of inwer. presus intemtrunutur cormitarch O Caene

warch -lolyre persun inteagronulur, effect on tablet frishilicy and in citm

droolution. telpidine hydrochloride O Disthitionia vitru, ticlopidine

B lidroehlmide. cflect of tnter- teravs intcagranular enrn starch, [rie.
1y

Starch USP is a comaon excipient in compressed tab.
letx. both ax @ dinintegratar and ax a binder. Cornsterch ix
one of the most common disinlegreting agents used in
tablet formulations wday, When ggtded in the dgy state tv

Ace.ptid (s publicetion

was slower, and appeared Lo depend on the degrse uf con.
tact between starch grains and aspirin particles and on the
wize of interparticle spaces. The primary mechanism ap-
peared to be a swelling ection, Capillsrity per se did not
appear to have a disinlegrating effect Ingram and Low.
enthal (2) could not find any measural:lc correlations be-
tween starch grain damage and divintc gration time or be-

(ween atarch swelling and eompressiona! fores. Ouwide of .

comprestional forcs. the inherent. efTect of the tablet ine
grediants was the only factor that apprared W affuct gise
integration. In a later study, Lowenth.l and Burruss (3
discounted pore dlameter and poresity of the tablel as 2
mechaaism of action of starch as a disintegrator, A sige
nificunt awelling of the siarch graina was not obuerved (4)
when pressure-defurmed grainn wers mobstened with
water, Thus, the rempining of vhe vhopu of stasch grains was
tppum&d&; not the mechanism of actian a¢ & tablet disin.
tegrator. Obxervations by scanning clactron microscope
(5) indicated that rupture of Lhe tablet surface cecurred
where starch agglomerates were found lu was postulated
that water hydrates the hydrosyl groupa of the starch
molecules, causing them t move gpart, The sligh swelling
that oceurs ix due Lo a rapid hydratior step and @ slower
worption step after the edditinn of water. Channels or pores
lined with starch were not evident. The conditions for

SR Tapid \ablet Aisintegration were suiircient agglomerates,

tion is thet of a disintegrator and Lindsr,

The mechanism of action of ssarches i aut well under-
sond, In aspirin tablets (1) where contact of starch graing
was cuntinunus in the interparticle spaces. disintegration
way rupid and cffective even when void spacas were elim.
inated. Where contact was not cantinuous, disinlegration

g-dry-granuladonsitactsasdising T
or‘a?; form,iheu??_d,eg_bg,gore_w,et, £ranulstion, its func-

0022-354%/ 83 0900-0583801.000
@ 1583, American Pharmaceticol Association

lov'?r pressure, and presence of water,

In wet-granulaied whlet formulations, starch is usually
added in the dry form prior tn compre.sion. This general
practico is based perhaps on the swelling theory of the
machanism of action of starch as a dieiateyrator which is
gonerally discounted. The data in the literaturs strungly
guggest that disintegration is influence | by a widle variety

Journsl of Pharmac sutical Sciences / 983
Vol. 72. No, 9, Segternber 1983
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Tuble l—Formuiations Used i This Study ¢

Furmulutiva
[y

Ingredients
Ticlopidine hvdraehloride 280.00 - -
l'mm.'s ilne cellulose 148 ”— " 8,%:%
. -. - : O - 2:
sitric acid 290 A0 A.50
tarch o0 Wby a0
Puvidune T4 AN .
Steurle acid o HX
Mugoieninh ~stoarnte 1495 1.th

» Mibigesien of ingpedient prs talilpr,

of factare that ars specitic only for 8 given Lablet formu-
latjun; it is difficult to determine the meohanism o: action
of starch an a tablet disintegraior,

Recent studiex from thene laborararies (6) auggeested that
the frinbility of compressed Lahlpts wox reduced by in-
corporating 80% comstarch jn the wet-granulation step
compared with the dry blending. This paper examines the
offucts of intragranular cersuy intetgranular cornstarch
on tablet friability and in vitr: dissolution,

EXPRRIMENTAL

Materlube  The e, vielpuline bl pehlerice!, wis SR parr,
“Uhe exelpients i) wore mreroe s stalline coulioe” NE, povidons® LRI,

ke

° s 10 1S

MINYTES

Figure U {Masulution penfeles of tislopidine hydeoehlordr tahlia
Uormistlatson A) sliaing the offed 0 of adding cornacarel befiee wel
gromtatm vermo Wepdina i with te dey geowislation, The groaulation
mnibisr rontend ooy 200 tnd tabie t erushing sipenplh wes 13 Nteung
{ ‘uhh tutus e LOIl: L dans bl ioncleni ERN

2

punihes, (@) sturvh dev bended, with sandard convece p

My
=l e Tt O rTD U ITTTTeY W ex

hed:(a)>~
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e

ublo [)— Effect of the Addition of Beareh During Wer
ﬁrﬁgkﬁon or Rlonding with the Dry ‘anulatlon o Frinkitfey

9 Comprevved with Standard Concave Punchor©
Tobles Feiehfin
DMTES Vet
Search Blonded with Granulated with
Punch Dzy Granulution Other Mayriuly
Swindard conceve 027 60025
Fxten-deep tnarave 0,136 0.0
* Uhwng Gormulation A with n granoldtion b ol 00 aned 1nhl) oty

ateenth ot )% Nteomg {obh unita,

citrle aiee URD, xueavk: ucic” powdee NF. euttoinrcl NP, lacume? USP,
and raggsesluim stearute? N§,

Qeanulation=The fnmulatsons used in thin stucy A% xiven In T'shle
1. The deut and the appropriste extipivnts were niixe wgMher in yxmoll,
plageinry mixer for 10 mia, Cuele ocid aad piwldone in formulntims A
and B e eanvde awied nbone 1o toemtuintion € woerr dissalvid in wanlpr.
“Theme seeduat b weeets snatl s grnnulinde the yerweloe snisture, Aftor 10 min
of mdxi. The geanulation wes passed theangh a 1 -oan ageenrare nad
dtied In o fircvd-elr aven a1 M0 uncdl the demieed 1g0oitose keveln were
abtrtinat, The deisd sennulasion wis furged theaugls o ).2.mm aperiure
wergen. The lubrlcont and the élainrtograur wees hleadid with the
geanuluthon Toe & min. The grabuiutions were stoved ir. aghthy cliwad. glos
twottlex, The mulsture cmlent of the finil anulat.om was determined
priae L compeessinn,

Compremdon  The tumpression wan cueried o hy menas of a sl
gtlee ptinseh Tchhet machine®, P he preaches nnd die ws re 1082 mm in di-
amtor. Stndurd ameave and ek doeep veave peclion were sl
for compresshon. The Weget compeeieinn walht wan 90 mfeibiel . The
Lablit crunhing srengtis wan doteeminad® immedistaly aftae eusspresabin,
f’ur z«ch determination, JU tablets wore tevted and 1he menn wes caleu-
oLt

Granulation Molsture . The granulution was oxpuasrd L p 123-W

0.20p~

[-31 3

CV OF DISSOLLTION
P o
kS a
| |
\ \
"/
. /

s —e
\ \ s b

-
R
ND-

0,04 = \
IR Il L
¥ 18
° MINUTES ¢

Figure  (‘wfficieal of cariotion of dusstdution shucing the vffeet o
aduiing vacpstareh befaee ot gromlaion voesus hicndnogg it with the
«tey urannlatian tformicatiin A, e grantelalivge m-Iatuee consent ivns
.14 and the tabict ceuslidng atreapth wan 18 Ste2 Cohb anits. Kev:
1Q) starch 8y blended, with extrasdvep concary punchen; (@) xtarch
dry blvnded. wcith flandeord cuncaey: dubrlies:  ch el g

- Cancouy PURChex! 14 Nareh wed yronulated, with

dard conenie punchen. -

etarht (et amamidnzog, with eateadecp convave punches, (&) atarch
wvd graastoeed, wath stuninrd conenre punehes el

Vot ¢ Dboradwnantt 8 ogn . soreulalrethene 202 epeeidine: wdnnhlande;
§o Hicombeaty €0 Soew Yoork, NY il
S Aviend gl 1L P10

)
DOAF M, New Yock, NY o,

984 / Journat of Pharmaoauticul Sclencyy
veol. 72, No. §, Sepiomper 1683
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A sliuley Manutactvrn: Co, Deamur I
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YABLET CRUSHING STRENGTH, SCU

Flgure 3 Kffver of udding cormetaccl dusing i geamstution veesm
Wending with the dey granulation un frightlity of plas cho tablvts tfure
mulutiun H). The gronulotion meistute conleat nar 20% . Key. (0)
starch dr blended. with standard cuncase punchew; (@} Nureh drv
blrnded with cxtra-decp cuncave punchen: { alatarch wet pranuleted.
wilh swtandard cuncaue puncher- (a) starch wet grenulgeed, uieh
axtra-deep cnncese punchex, ~-

o
~
L]

TADLET FRIAB(LITY, %
o
O
L

2
T

TH Lamp for 15 min ot A 90V urtting in a moistures bdnnee™, The percent
wurght lute on deying was read diever Iy feem the instrument,

Tablot Friubilisy A Riuche-tvpe frialilntor wan uml, Fwnrnty tthivia
wore hewthud with & aofl, comul's hair hrush (0 remova it adhering par-
Ugles, Afer seeurate waighing. the tiblets were pisced in the drum. ‘T'he
drum wae rolgted for 4 min (100 cevolutions), the tablets were vd.
brushed to remove adherirg partieles, und accurately weihed, The tes:
lwu:&mﬁod out induplicuty, 924 the mean pereont telabllity wan caley.
wiod.

Y1, O"""-.,
",
. Q
> 03 .,
5
a8 *
< .,
E 02} A\ ",
oy s\ (o]
g ‘.
« v \
= 0= .“'--hc:.\-}
13 -h“;.-.
S
(] v 8 14

TASLET CRUSHING STRENGTH, 88 P

Figuro d~-Lffect of edding cornstarch durint wat granuigtion verras
hlending with the dry franuletivn an friubility of placebo rablen (foe
mulatiua_C). The gronumtion muiaiure oohtenl wos 34, , %2 19)
atarch diy hlended, with standard contorr punchen; (@) starch dey
blended, vetra-diep coneare punchee; ( ATRIGPCH et grapuinted, with
atondurd concame punches; (&) starch vt granulated, itk extrastivep
contenl punches, e

19 Lonen tteniod Reléntitie Un . Chiengn, 1L SR

[}
Kiguee bem{"ramnenectional vivns of ticlupidine avdechlories table
cumpreansed with 1he staadard cvnvome pynehes uxinyg fusmulaion A,
Srarch wan dry Wonded. Fey: (A) SKONX (origie 3l mogaifivotiun); (R)
~ AKX (arriinal magnifiration).

In Vitro Dimolutlon “Ihe It vitru diwselutom was dsrormined hy
the USEP Mothod 11 uw pyparted carller (8), Fur wnch daterminntlon, six
tahletn wery tasicd. Thisapperatus cunslitad of |-NP puddion driven by
a muluipla-spindie drivo with a vurishle-spesd sntrol!l: raund-buttom.
ulastic rasin ketries'® measuring 1 [1ter; and ¢ auter bath, The cinsolutlon

T ey R Sl LR

Figure 8 Cooencctionnl wiew of liclopidiae b vdwehioride sabiers
enmpressedd wlih the stasduee convrne pranefios osing formalalin A,
Ntoreh wyn el grangeluged [~QU0% (eigingd m paification)y

1 Nindel Hivwrn Ruseareh Curpa Northridge, Canl.
" Rlnnm??&iammlu Ind. b "
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Figure 7=Crumsesvrtiongl vivie of tielnpldine hydrochluride tablors  Figuped  Cronsewctiongl vicw of the placedn tadielx compresved with
crmprenaed with the exira-deep concowr punch uaing furmuletion A, #3010-dorp cunvane Punchos using formulation B Stareh wos (A) dry
Ntarch was dry Mendod Key: LA} ~R0X (original megnifisatiun)i (H)  bonded ue (8) wet geoulnted {<2000% tariginas magnifiention) ],

~NUNX {reiginrnl magnifivation,

coetlep pviry mivnste wntl cumplte dissohitdon wes achieved, The dise

Andinm vens TX) ) o dencrated waker equilibented at 87° und atiered solation apimantue wan eolibented asing SR domnfution enlibentor
e 200 epan. “Phe dimatvid drog wis xialyzed by secneding she aluuthnnee toblets (prodpinone, 51 mg). The mepn Wivuduthm el L stomedned  §
devistinns wees within the reguired ronge.
Sounning Elevtron Mivrogyaphs. Crums setini uf the 1nblsts ware
changer/spectruphatameter’s. The ubsarbunits wore plotied on 8 res  obtained by cutting tablets axially with a sherp razar blade. The wblet
erory ructiond wese moninted on evlingrical apeciren moha with dose
ble-rtick wope!d with she inner sido surface up. Burave conductivity on
the tnblet wimple wos alitainad with o xilvay pants In .o vaciuna svapneatoe,
The mamples wite viewed s on obligue angle of 3 o wacanning eleeiom
?lsli«-r;c;-mw“z The photenpls weee Laken de.ing selldeveloping &
[N .

al 2 g, wing ui vutotested monitoring syalem consisling ol o peei
sahte pumph'. 1.mm spectiphatamater faw chll, and micomaric sampla

enmprovoed with the extpa-deep cunvae puachee uning formulption A,
Niareh wos vt granulatod J~2akex (anginal magaification ],

o5 pronlel ;8100 Harvard Appasatus Mitha, Miven,
13 Modlul 50 Brckman lnstroments, Pulerwn, Calit,

988 1 Journal of Pharmaceutics! Sclences
Y5 72, No 9. Seplember 1083

’%:he wet-grnaintion procesy(
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RESULTS AND DISCUSSLON

Tha results of the friability of ticlopidine hydma:bhirlde tahlats (for-
mulntion A) are given in ‘Fable 11, ‘Ihe sarch wes cither sdded during
o Wendetl in the doy furm wiin the dry
ernmiden. T 1liler enadving s@ength el the gronatiton niolauee were
Dt conteolled i Uhoms studies'™, ‘Phis sumppinadons win eareied out with
st conenvw and exirn deep comvave puncher The st indivne
that the frisbility uf the wblets cumpressed from - ranulstions in which

Witvh Waa Fncomrsted-In-the-wet-Eranulatinn-process Wi Irwer-(um s o
pared with the feahility of the tablets contalning siarch in the dr.vj

blended form. Extra<docy conoive: punehes showart 3

P 1387146  F-807
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. Wiguen |0« rmenrvtional Wer of the placeie tablots comprosnd with
i theatandard puncate punches using formudations (', Kiv: (.3) Starch s
< dry blended fwdtuX toriginnl magoificarion]: (1) siareh won céry

in reduicang tahlet Criabilicy ssmipnted with s atandbant cimem s prindio
1 8 gewnl) oF thee dilferetie o~ o pricensiog stageh,

t. Nnee 1 gives 11re disenlinion prdfties of tiedapiding hvdeehloride
“ tableta (furmutntion A eesulting (rom sronulitions in whivh sateh wos
. oither blended in dhe dry form or wast grnnalaied with she deug and ather
%\d.p)lqldk‘ exclplents. Fur hoth punch Lip geometries. tne Initia) dissalution rots of
Ry da f the Whietn comprived from granuathna cantpining stieoh in the wet.

- ARl " granulation atage wan higher compneed with thr tablets that werr cum

“Dito 0 | prmcued Fenm gennaintions vimiaining staeeh in dhe dey Joe,

al waho/‘ P comsfeslontn ool vorinrion 108V 1ol Phene tndolete e p Funetfun of the

linlugion tiow nee given In Min 22 A atl tme ganoats studied, the dis.
sodution cvefTlekem ol varintion of stndand convex tnbleis wos soller
for whlotw contuining sarch In the wa-gesnmlnted Gem compurcd with
tha Lablett cantaining wtwech in the dry-blended form. ‘e diskdution
. cueffigient of vuriation of extea-desp convex tohluta comprensod (rom
~ o grunules conwalning wesgrannlated stuaech was smnller onlv at the femin
£ ¢ tmepait. Ay later time pednts, the poned 19 geomelsy elicels disusd

¥ varller 1Y averside, at Ibnmt in ey, vhe starch-prosening of fers,
3 Plincets ahileta Clemalinyions B oned £ weee cnmgirimaet] wioh I h
" P T penmseizien 1o enBienn e onsgom 003 ol b oot fet o tnbilyer

Tesuhalicy o by 1he tnate aof Ehe atedotion of stoareh, Ve tostilts of the
frnbikity of sopmulation B plictbn o lets wt vitrioos crehiogs #trenging

ToVet ';;\4.

2\eee oo under controlled grantintion maisture ar: given I Fit. 4. ‘vhe tablous
£ Feluboiils o with the'trand'aiion contelnfig wei runcled siareh were

uoy Jean (riuhle compared with 1he tablets compresed from granuluibms
[ 1Ny 5Y v contalnlng starch in the deyehiended Jorm, Av hlgher crushing st reagthi
<% an thede dilferencen were smnldl, ‘Uhis wan true with lath panch 1p geomes

1ricw, I nggreomens with on enrlier et 40, Cwe Eelahiliny of sxten-doep
rmwx W etn wa amidloe thin th Crinhiling of stonidird somves tah
(17

Grunalnthons were mude withoul s wel binder tfurmubition () teeandy

g‘M"\

+44 20 7377 1310 P.139/146

T-681

F-807

blonded [~WOX torivinal magnifivesiun)]: (. ) starch way wet granue
lared [~e0N1X (uridinal magaifivations]; 112) siurch won unt graauloted
[ NN (neiginal mugnificariong),

e il of o gwnle of She stagaely mlebition on tahier Toadnliey Wlgoe
A ative D puktalio of cone TabIot Telntudity ut vicisiun crusiing steriggdha
at n comrolled meirture content, For bnth poaned 10 oot eles, e
Friabithy of vhee tablits compreond Fram gauaintions conaining wel.
granwuled viarch wes smallar than (he tahlers cumprenset frnm geuny?
Lations sunteining atoroh in the dry-blended I-wm. The friabithuy of the
extru-deep convey tablets wan much smaller chan the felabitiny of the
wiandard convex tabima,

Ulene peaultx spoent definite adeniliges of incarpngst g vinech an
a dhivintegentor in the wiet genmehibes] [uitt ol owe tottisbot e of Lablets ¢
centubnlng smedutode dentge amelZoe silubile nurjor preygyenin for i penving ”
Faghht Pedubbbley somed dn 150s0 limnoolittioms, 10 i atee Saiztnnt e gmiint onl
thut the wel xranulptiom contalining stareh i ast be dried Iediw 6% 1
pravent gelatinizashom of the atarch.

Ta imvuetizute the mechanikm by which the incorporation of starch
in vhe wet granulation improved uihist flabill ¢ nnd 10 iiten disenlution,
A munning clocton mickmicope wik wed (o o Heing 1he cris sactions
of the thlews, FLee 5 in g cerves scetionn! voaew ol tielnpidine hydsoe
ellorithe tnblets armuditum AL cantoining saneeh in U dey biepded
foron cwinprcssed with the stanined eonenve penelies Soneeh genlon,
muetly dedormed, appoonntd io dumps with men.e loowe line ganales. The
clumpuys of the starch geains was not vhserved whvn ceone seethons of the
sehint cantaining starch ns 0 puet of the wet g anlution wor in
(Fir. 6). The siarch griins were well distribui2¢, [n the drug-encipie
wranules hawing good contact with tha pawd arw.

Hacause of Wi dependence of the axial sad redinl moveroent of thi
grovrtlons wi unch Lige L0aietey , oo 1t +F U (T hiedonp convex
thlers weepn examined oo study s o3 feer on e derritnstinn of st
penesalivs withisn (he cntidet, Chanpin ot ool g 4itss with some lovmy, fine
uranules were ohwerves (Fies, ) when wtarch wa dey hivndon with the dev
gronuian. Starch did nes appdie Vo adhere Te it 1) o we the ather melerials

Journnl of Pharnigcevtios! Sciences ! 987
val. 78, No. 2, Septernber 1683 “eame

.

238

¢ ¥Friay \(w.,.l W:l"—-‘-r:\o oY

Freetwliiul 4
Disolusign
day ot lea._\r.v\..\.LL

e e s A S



’
10 7601 P 1407146  F-807
26-06-08 17:02 FROM=GILL JENNINGS & EVERY LLP +44 20 7377 13 A
In the wblst, Thix seaulix in weaker puintk within the teblotx and line  when atareh win wy| sraniinted with nther evaiples s unlmy waw, m:,}r —B
v J tecks arnnd the mnelomernian, Sighes salilot £iubiity aid tdgaer B ang D). Agglomernton oe cven libjated wiarch croine were am b § .
il n’wm-w let wrlumlny {n dimolutiun could be explained us rewulting — porvad. Thestarch wm well embedded In the soluble uxclpient, lectosn, £
from clumplng of ktarch grains and wenker polnts sround thewe aggio.  which on drying arvstoltized ot
moratén. The cradywestional view of Lhe Whlet compredsed from granules In cunchmen, thir study suggests that the teblet triubilicy and in vitr
contalning starch In the wat-granulation slage Is skown in Fix 8. No  dissulution impraved by Incurboreting starch in the w st-granulatin stage b &
V74 clumping of (ke starch erainy was seen. The materiais werewell dincelh.  of formulationy comtalning o snluble deug and/or a sulubie majur sxelp. | & =
uted in the 1ablet matrix. Comparisann of the twn punch Lip geemeteies  feny, Thia improvament in tahles frlahility und in vii -0 dinsolution I8 due A
eevealed no majur differences in the dimrlbution of siarch seuting ffam 1o « better bonding, fewer werk puinws, and hotor augeoulty of the
the differearind parsick: mevenient during compeosdion (compare Pigs.  disintegeatur, stureh, wishin the tohlet.
LY wilh‘l-'mp. Tand ’U.' i ¢ the placetn toblg e "
Figuee B gives ermueserethmal viows of the pliveebn hlet compre
with the standurd conenve punches iformutution $). Tahlety cyntaining REFERENCES E .
dry hicaded storch shiwod unly o fow starch grafar (Fig. 9A) compured (1) N. R Patol ond R. Hoppenen, J. Pharm. Sci.. 85, 1065 (1966),
with the largely fcd lacuise (Pl 9B) fur wuhlets compreased from (2) J. T. Jogeam and W, Lowenthal, . Pharm. S :., ST, 893 (1568), .
wetexranylated slarch (3) W. Lawenthal and R. A. Hureuss, 4. Pho:m. Sci., 60, 1325
;. The erusctionu views of te tablots com {rom tivmulation  (197D), ) v
€ withwut 8 wet binder are shawn in Fig, 10. Similar to telopidine hy- H W, Lawenthal, . Pharm, Sel,, 61, 465 (1872, s
v ] drochloride thiste, cluoping of ataroh eatne wis oherved when ausreh (6) W, Samventhal und . H, Woud, J, Phorm. Sef . 62, 287 (19720, d ot
was dry Ionded (Fig, 10A und B), Bwireh gening do it odher o them- () Z T Cheowhun, ).oC Yange. A. A Amapn, Lo-H. ( il und Y. 1, Chow, 1
nelviss or 10s the othee materinb i the wiblet, This kin contryre 1o thecase o, Phorm, Ser, 71, 18T (10830, ot
]
;.
Application of the Ammonia Gas-Sensing Electrode: ¥
. . . . 4]
Determination of Drugs Having a Carbothionamido £ oo
. . R '
Group by Decomposition with Acid : s
. 3 had
i fre
SHOICHIRO TAGAMI* and HTROMI MAEDA ok
Revoived April 16, 1983, from the Tuvema Medical and Pharmeceuticat Uniorraity, Supitonl, Tvyama, Jupan.  Acceptyd fie publiention 1 of t
F_X“w‘ 4, 1982, : b
) s wos
Abstract 0 A methad to determine drugs heving 3 carbothlonareido  SUifide, and 2 carbexylic acid on haating wich hydrochlorie 1 weu
gmup’::ing an?mmh c'»-::::ian J:e"m hﬁ:'cﬁbt?i.'roobuin acid (Scheme I), It may thus be possible to utilize the r:, }2:::.
anslytical sceyrocy, the sffect of fuclom tha( Influance the putential it gmmonia gas-seruing eloctrode to determine the ammonia adju:
Mo discunsed, Bihionumide ar prothivnamide was refluxed with SOMHCl  gerived from the ammonium chloride during the decom- | e
\a give amnionium chliride, bvdnen sulfide, nnd o carboxylio acld. The asition 1 s Ve
ammnn, which evalved at pH > 11, ww determined, A lineae cwlibretion P e 1%
plot wis nbtalned within the drug concenteativn ronge o' X 1091 X Muw
0% M, EXPERIMENTAL P e
Keyphraset O Ammonia Zansensing eleotrodo—determination of ratus and Reagonts—Dissct potantiometric moagurement 1 As
varbsthionamide groups, acid decompuvicion of othlonamide ané pro- w-? :,:‘g AL20® I an 80-ml o'l eyulpped will & magr.clisstimee, uiing ";‘5"
thionamide B Fthionamide—cerbothiensmido moup, derrmingtion mev moes’ with a racordor? and ammonis gan-scnning elesitedes l. dv
uaing ammoniu gas-seneing eleoteuds, noid positian O Pror  ASand B4, Rehimamidet, prothlunainidet, and ammonlur hlosideToers o
thionamide—carhuthlonamidn group. determination weing amminis — aaulytlcn) grade f certifted qunlity and wore dried i Vacun ol room th
Anaomsning electracle, ncld decumppmiiion wmperature for b hie. Othur chomicels wiod wery rengert krude, Ammo- ’ o Lu
alum ehtaride salutions of 0.003-1 M and n?mnmnm chl:\:do oplwt!omls . with
In recent yeary, the development of gas-permeable 09101 M saturated with pleraie wore uiod as intarca solut
membrane electrodes has led to thejr widespread use in the ¥ The
anglytical field (1), Although electrodes that use immo- * N L | S
bilized enzymes on the membrane are employed for the —— + NH,C1 + H,sf r anot)
determination of organic and bivlogical compounds, few thep
applications to drug analysis have been roported in the from
liter;\wre. and q& pharmacopeia has yet inu;ozd)\;ccd thb:ndr sé‘ \M-l, 0"\ . A 3‘:
use fur assays, ‘Therefore, a previous paper (2) descri s _ it thionar. . 180.2
pracedures for the deterrolnation of drugs having a car. __Stme I=The decomponitin of o, cordothioner il -t 2t
boxyamide—group—tethenzwmride;~a; y DYT&Z-  CaMy). 7 pmls;
inamide, end salicylamide). . P wih
The present paper desceibes the dotermination af drugs ' Modled B-Tna, Hlinehi-Hullin (nnanemta Huritn Ca, Ky..i0. ¥ hir
m,xving a carbathionamido group in an analogous way snd ! mg:l NS ik Bun fienon s Tk i W mi
oA escribes In detall the operaions and bandling of the  # Myl 98- 1, Oriun Ressarch fov _ ian pridge. wpt
immonia gas-sunsing electrode. The carbothionamido . &"ﬁﬂiﬁﬁ"‘:‘l'.&'ﬁ"l?n"&v: ot 8 2 e saay 002 ;n{:
rroup decomposes into ammonium chloride, hydrogen ? I, March. B:rmmmd‘l"w; esey. VSR, .
188 1 Journsl of Phavmeceutical Sclonces 00223545/ 03/ 080:~00885$01.000 0
= V0L 72, No. 9, Saptember 1888 © 1983, American Pharmacesnios! Association
S

o}

St Vv



SUPERINTENDENCIA DE INDUSTRIA 'Y COMERCIO
DIRECCION DE NUEVAS CREACIONES

2020
Bogota, D.C.
Abogado
ALICIA LLOREDA RICAURTE
ASUNTO Radicacién 04-108760
Tramite 011
Evento 001
Actuacion 430 ’E
Oficio "
Folios 007 12483
Patente de Invencion -] Patente de Modelo de Utilidad []
Via Nacional ]
Via PCT (fase nacional) [ -] capl [J Cap. Il

No. Sol. Internacional

PCT/EP03/008732

Fecha de Presentacion Internal.  07-08-2003

MU0

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de

la Decisién 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcion:

Reivindicaciones:

Oposicion:

Prioridad:
Respuesta
del solicitante:

Folios 25-37 como se radicé inicialmente
Folios 178-190 como se radicé el 03-07-2008
Folios 38-41  como se radico inicialmente
Folios 134-136 como se radico el 18-01-2007
Folios 191-194 como se radicé el 03-07-2008
Folios73-88 como se radicé el 04-07-2006
Opositor Tecnoquimicas S.A.

Folio 1 EP, 02028745.4, 20-12-2002

Folios 110-132 como se radicé el 18-10-2006
Folios 162-176 como se radicé el 03-07-2008

2. Objeto de la invencion

Titulo de la solicitud: FORMULACIONES DE DOSIS ALTAS DE IBANDRONATO

(folio 1).

El problema técnico planteado en la solicitud esta relacionado con la necesidad de
proporcionar una composicion farmacéutica solida oral con dosis altas de
ibandronato, que disuelva faciimente y sea estable en su almacenamiento respecto
a temperatura y humedad (folios 27-28; pag. 3-4).

Para solucionar este problema técnico la solicitud en estudio proporciona una
composicion farmacéutica para tableta que contiene hasta 250 mg, especialmente
150 mg o 100 mg de acido ibandrénico o una de sus sales fisioldgicamente seguras,
en la que el desintegrante, la sustancia activa y parte del material de relleno forman
el granulado, es decir el desintegrante esta en la fase intragranular.
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Adicionalmente, tal composicion para tableta tiene en la fase extragranular el resto
del material de relleno o diluente, lubricantes y reguladores de flujo; siendo la tableta
0 nucleo comprimido preferiblemente recubierto con una pelicula de recubrimiento.

Asimismo, se provee un proceso para la preparaciéon de tales composiciones
farmacéuticas en forma de tableta basado en un proceso de granulacién en lecho
fluidizado, con las posteriores etapas de mezcla con los demas excipientes y
compresién para formar la tableta o nucleo comprimido.

El objeto de la presente solicitud de patente se relaciona con la Clasificacion
internacional de Patentes (IPC). A61K31/663, A61K9/20, A61K9/28.

3. De la solicitud de Patente
Reivindicaciones (articulo 30 D 486)

En la reivindicacién 1, en la frase “contiene como sustancia activa hasta 250 mg" el
término “hasta” no es conciso, ya que significa que la sustancia activa puede estar
entre 0 mg a 250 mg, incluyendo asi dosis bajas del activo, lo que no corresponde
con el problema técnico planteado que esta relacionado con dosis altas del mismo;
por tanto, es necesario que dicho término sea retirado y se deje un valor fijo 0 un
rango del contenido del activo en la composicion, acorde con las composiciones que
soportan la invencion, las cuales ensefian composiciones con 100y 150 mg de acido
ibandrénico (folios 188, 190; pag. 11, 13, €j. 1y 2).

En la reivindicacién 1, es necesario cambiar la expresion no concisa “o sales
fisiolégicamente seguras del mismo” por “o0 una de sus sales fisiolégicamente
seguras”.

En las reivindicaciones 2 y 3, es necesario cambiar la expresiéon “grano de
comprimido” por “nucleo comprimido”, ya que se refiere es a la tableta comprimida o
nucleo.

Las reivindicaciones 6 y 7 que reclaman composiciones especificas, deben ser
dependientes de la 1 puesto que estan basadas en las caracteristicas esenciales de
la 1, correspondiendo a los ej. 2 y 1, respectivamente, que soportan la invencién en
la descripcion (folios 188, 190; pag. 11, 13).

La reivindicacion 9 caracteriza inadecuadamente una composicion por ser obtenida
mediante un proceso dado, ya que una composicion debe caracterizarse por los
elementos que la comprenden como son activo y excipientes.

Se requiere al Solicitante hacer las aclaraciones necesarias.

4. Determinacion del Estado de la Técnica

Considerando que la fecha de presentacion de la primera solicitud de patente de la

cual se reivindica prioridad es 20-12-2002, se buscaron documentos del estado de la
técnica relacionados, con fecha de publicacién anterior a ésta.

N° Documento Titulo Feqha C!e
publicacién
US 6294196 Pharmaceutical composition containing
D1 diphosphonic acid or salt thereof. 2001-09-25
. . Effect of intergranular versus Intragranular
D4 Bibliografia 1 cornstarch on tablet friability and in vitro dissolution 09-1983
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*Bibliografia 1. Z. T. Chowean et al., “Effect of intergranular versus Intragranular cornstarch on tablet
friability and in vitro dissolution”, Journal of pharmaceutical sciences, 1983, vol. 72 number 9, page.
983-988.

D 1http://worldwide.espacenet.com/searchResults?NUM=US6294196&DB=EPODOC&locale=en_EP&
ST=number&compact=faise, se relaciona con formas farmacéuticas sélidas conteniendo
como sustancia activa un acido bifosfénico o una sal fisiologicamente compatible de
éste, donde la sustancia activa esta en forma granulada opcionalmente con otros
adyuvantes en la fase interna y donde un lubricante esta en la fase externa; asi
como también se relaciona con procesos para preparacion de tal forma farmacéutica
(resumeny col.1).

%54 en folios 234-239, se relaciona con el efecto del almidén (desintegrante)
intergranular (extragranular) frente al intragranular sobre |a friabilidad y disolucion de
tabletas, divulgando como efecto la reduccion de la friabilidad y la mejor disolucion
de las tabletas que incorporan el desintegrante, el farmaco y otros excipientes en la
granulacion humeda (intragranular) en comparacion con la mezcla del desintegrante
a los granulos ya secos (extragranular); ensefiando que tales resultados de mejor
friabilidad y disolucién cuando el desintegrante esta en la parte intragranular se dan
debido a la mejor unién o enlazamiento entre particulas, existencia de menos puntos
débiles y mejor homogeneidad del desintegrante dentro de la tableta (folio 234; pag.
983, resumen).

5. Analisis de patentabilidad (articulo 14 D486)

Nivel inventivo (articulo18 D486)

> Se solicita en la reivindicaciéon 1-7 y 9, una composiciéon farmacéutica que
contiene hasta 250 mg de acido ibandrénico o una de sus sales fisioldégicamente
seguras, en la que el desintegrante se adiciona al granulado junto con la
sustancia activa y con parte del material de relleno.

Comparacién de las caracteristicas técnicas esenciales, con las del Estado de la Técnica

SOLICITUD D1

Composiciéon farmacéutica oral que contiene | Composiciéon farmacéutica oral que contiene
hasta 250 mg acido ibandrénico o una de sus | (0,25-100) mg acido ibandronico o una de sus sales
sales fisiologicamente seguras fisiologicamente seguras (col. 4, lin. 14-20 y 64-66)
Y donde el granulado contiene: Y donde el granulado contiene:

- el desintegrante - la sustancia activa

- la sustancia activa -y parte del material de relleno

y parte del material de relleno Estando el desintegrante en la parte extragranular
(col. 8-9, ej. 6)

El estado de la técnica mas cercano es D1 que divulga composiciones farmacéuticas
para formas sélidas (tabletas recubiertas o capsulas) que contienen entre (0,25-100)
mg de acido ibandrénico o una de sus sales fisiolégicamente seguras (col. 4, lin. 14-
20y 64-66), donde el granulado contiene la sustancia activa y parte del material de
relleno, estando el desintegrante en la parte extragranular (col. 8-9, €j. 6).

La diferencia de la solicitud con D1 es que el desintegrante esta en la parte
intragranular.

El efecto técnico que logra tal diferencia es que la composicion sélida de acido
ibandronico es facilmente disuelta y posee estabilidad en su almacenamiento con
respecto a temperatura y humedad (folio 181; pag. 4, parrafo 1), sin que tabletas de
tal composicién presenten agrietamiento (folios 125-126; pag. 16-17 de respuesta).
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Asi, el Problema Técnico Objetivo esta relacionado con la necesidad de obtener una
composicion solida de acido ibandrénico, que disuelva facilimente y sea estable en su
almacenamiento con respecto a temperatura y humedad, sin que tabletas de tal

composicion presenten agrietamiento.

Sin embargo, se aclara primero que es reconocido por la persona del oficio
normalmente versada en la materia que el desintegrante (p.ej. almidén,
crospovidona) puede estar en la parte intragranular, en la parte extragranular o estar
dividido entre éstas dos; siendo también conocido que cuando el desintegrante esta
en la parte extragranular, es decir adicionado a los granulos ya secos, se inhibe el
enlace o cohesion entre los granulos, resultando en una tableta blanda (folio 229;
pag. 312, col 2), es decir, que la tableta es faciimente agrietable a condiciones de
humedad y temperatura elevadas no adecuadas en su almacenamiento.

Segundo, que D4 divulga que incorporar el desintegrante en la parte intragranular
(adicionado en la mezcla para granulacion humeda) reduce la friabilidad (al aumentar
el grado de cohesion) y aumenta la velocidad de disolucion de tabletas comprimidas,
en comparacion con las que contienen el desintegrante en la parte extragranular
(adicionado a los granulos ya secos); puesto que, cuando el desintegrante estaen la
parte intragranular se encuentra mejor distribuido (homogéneamente) entre las
particulas de farmaco y excipientes del granulado, generando un mejor contacto y
enlace entre las particulas y menos puntos débiles en la tableta, mientras que
cuando el desintegrante esta en la parte extragranular ( mezclado con los granulos
ya secos), el desintegrante no se adhiere a si mismo ni a los otros materiales y se
forman agrupamientos de particulas de desintegrante, lo cual resulta en puntos mas
débiles dentro de la tableta y en finas grietas alrededor de los aglomerados,
generando asi una alta variabilidad en los resultados de friabilidad y disolucién
tableta a tableta (folios 238-239; pag. 987 col 2, 988 col 1-2).

En consecuencia, la composicién farmacéutica reclamada es obvia, porque la
persona del oficio normaimente versada en la materia enfrentada al problema de
obtener una composicion solida de acido ibandrénico, que disuelva faciimente y sea
estable en su almacenamiento con respecto a temperatura y humedad, sin que
tabletas de tal composicion presenten agrietamiento, cambiaria con expectativa
razonable el desintegrante de la parte extragranular segun composiciones de D1 a
la parte intragranular (en la mezcla para granulacién humeda) como ya lo conoce el
experto y como se revela en D4, para lograr de esta forma la composicién objeto de
la solicitud; por tanto, la composicién reivindicada carece de nivel inventivo.

> Se solicita en la reivindicacion 8, un proceso de preparacion de la composicion

de la reivindicacion 1.

Comparacion de las caracteristicas técnicas esenciales, con las del Estado de la Técnica

SOLICITUD

D1

(tabletas)

Proceso de preparacién de la composicion de la 1

Proceso de preparacién de una tableta de acido
ibandrénico (col. 9)

Disolver el aglutinate (PVP) en agua

Disolver el aglutinate (PVP) en agua

del material de relleno wiber Soe 0

Cargar en una camara de lecho fludizado el
principio activo, desintegrante (crospovidona) y parte
Ib-\

Cargar en una camara de lecho fludizado el
principio activo y parte del matenal de relleno

Y

de aglutinante

Granular por aspersion a (60-80)°C con la solucigp,l Granular por aspersion con la solucion de

el material seco a través de un tamiz

2 ' aglutinante
Secar el material granulado entre (60-80)°C y pasar

Secar el material granulado y pasar el material seco

—" | através de un tamiz

relleno, el lubricante y el regulador de flujo

Mezclar el granulado con el resto de material de Mezclar el

granulado con el desintegrante
(crospovidona), el resto de materia! de relleno, el
lubricante y el regulador de flujo

mezcla de recubrimiento

Comprimir la mezcla en nucleos de tabletas y
realizar el recubrimiento de los mismos con la

Comprimir la mezcla en nucleos de tabletas y
realizar el recubrimiento de los mismos con la
mezcla de recubrimiento
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El estado de la técnica mas cercano es D1 que divulga un proceso de preparacion
de tabletas de acido ibandrénico por medio de granulacién humeda en un granulador
de lecho fluidizado que comprende: mezclar el principio activo con parte del material
de relleno, granuiar esta mezcla con una solucién acuosa del aglutinante, secar el
granulado una camara de lecho fluidizado, pasar este material por un tamiz, mezclar
el granulado con el desintegrante, el resto de material de relleno, el lubricante y el
regulador de flujo, comprimir tal mezcla en tabletas y recubrir éstas con el material de
recubrimiento (folios 142-143; col. 8-9, ej. 6).

La diferencia de la solicitud con D1 es que indica que el desintegrante se adiciona en
la parte intragranular y que la temperatura de granulacién y de secado es de (60-80)
°C.

Y el efecto técnico que logra tal diferencia es que permite obtener una composicion
solida (en tableta) de acido ibandrénico que es facilmente disuelta y posee
estabilidad en su almacenamiento con respecto a temperatura y humedad (folio 181;
pag. 4, parrafo 1), sin que tabletas de tal composicién presenten agrietamiento (folios
125-126; pag. 16-17 de respuesta).

Asi, el Problema Técnico Objetivo esta relacionado con la necesidad de como
obtener una composicién solida en forma de tableta de acido ibandrénico, que
disuelva faciimente y sea estable en su almacenamiento con respecto a temperatura
y humedad, sin que tabletas de tal composicién presenten agrietamiento.

Sin embargo, se aclara primero que es reconocido por la persona del oficio
normalmente versada en la materia que el desintegrante (p.ej. almidén,
crospovidona) puede adicionarse en la parte intragranular, en la parte extragranular o
estar dividido entre éstas dos; siendo también conocido que cuando el desintegrante
esta en la parte extragranular, es decir, adicionado a los granulos ya secos, se inhibe
el enlace o cohesion entre los granulos, resultando en una tableta blanda (folio 229;
pag. 312, col 2), es decir, que la tableta es faciimente agrietable a condiciones de
humedad y temperatura altas no adecuadas en su almacenamiento. Igualmente, es
conocido que las temperaturas de granulacién y secado especificas en un proceso
de granulacién hiumeda, pueden ser determinadas de acuerdo a ensayos de pre
formulacion que permitan obtener un granulado con un contenido de humedad
uniforme y apropiada para su manejo y estabilidad (folio 218: pag. 867, col. 2).

Segundo, que D4 divulga que incorporar el desintegrante en la parte intragranular
(incorporado en la mezcla para granulacién humeda) reduce la friabilidad (a/
aumentar el grado de cohesién) y aumenta la velocidad de disolucion de tabletas
comprimidas, en comparacion con las que contienen el desintegrante en la parte
extragranular (adicionado a los granulos ya secos); puesto que, cuando el
desintegrante esta en la parte intragranular se encuentra mejor distribuido
(homogéneamente) entre las particulas de farmaco y excipientes del granulado,
generando un mejor contacto y enlace entre las particulas y menos puntos débiles
en la tableta, mientras que cuando el desintegrante esta en la parte extragranular
(mezclado con los granulos ya secos), el desintegrante no se adhiere a simismonia
los otros materiales y forma agrupamientos de particulas de desintegrante, lo cual
resulta en puntos mas débiles dentro de la tableta y en finas grietas alrededor de los
aglomerados, generando asi una alta variabilidad en los resultados de friabilidad y
disolucion tableta a tableta (folios 238-239; pag. 987 col 2, 988 col 1-2).

Por ende, el proceso reclamado es obvio, porque la persona del oficio normaimente
versada en la materia enfrentada al problema de cémo obtener una composicién
solida en forma de tableta de acido ibandrénico, que disuelva facilmente y sea
estable en su almacenamiento con respecto a temperatura y humedad, sin que
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tabletas de tal composiciéon presenten agrietamiento, cambiaria con expectativa
razonable el desintegrante de la parte extragranular segun proceso de obtencion de
composiciones de D1 a la parte intragranular (adicionandolo en la mezcla de
granulacion humeda) como ya lo conoce el experto y como se revela en D4, y
determinaria mediante ensayos de rutina la temperatura optima de granulacién y
secado de los granulos, para lograr de esta forma el proceso de la solicitud; por
ende, el proceso reivindicado carece de nivel inventivo.

6. Respuesta al solicitante

El solicitante anexa un nuevo capitulo descriptivo (folios 178-190) y capitulo
reivindicatorio (folios 191-194), cambiando en la pag. 12 de la descripcién y en la
reivindicacion 8 las expresiones “rociar en granulado” y “granos de comprimido” por
las expresiones “granular por aspersion” y “nucleos de comprimidos”,
respectivamente; capitulos que son aceptados por esta oficina.

» En relacién con la falta de claridad el solicitante sefala que ha cambiando en la
pag. 12 de la descripciéon y en la reivindicacién 8 las expresiones “rociar en
granulado” y “granos de comprimido” por las expresiones “granular por aspersion”
y “nucleos de comprimidos”, respectivamente; obedeciendo a una correccién de
evidentes errores cometidos durante la traduccién (folios 165-166; pag. 4-5 de
respuesta).

Al respecto, se aclara que tales términos erroneamente traducidos sélo se
corrigieron en la pag. 12 de la descripcion y en la reivindicacion 8, pero que en las
demas partes donde se mencionan estos términos no se corrigieron, p. €j. en las
reivindicaciones 2 y 3; por tanto es necesario revisar y corregir.

> En relaciéon con el nivel inventivo, el solicitante sefiala de manera separada
consideraciones frente a cada documento:

- Que D1 ensefia composiciones que incluyen en la fase externa un agente
desintegrante (crospovidona) y un agente lubricante, mientras que la fase
interna contiene la sustancia activa (acidos bifosfonicos) junto con adyuvantes
como enlazadores y material de relleno. Pero que las composiciones de la
solicitud se caracterizan gor porque la sustancia activa est4 mezclada con el
desintegrante y una parte del material de relleno, lo que permite aumentar
sorprendentemente la estabilidad de la composiciones al evitar los efectos
adversos generados por la humedad durante su almacenamiento, evitando
asi la tendencia la agrietamiento, como se muestra en los resultados
obtenidos (folio 168-169; pag. 7-8 de respuesta).

- Que D2 ensefia composiciones que contienen a) entre (0,5 a 40) % de un
acido bifosfonico y b) entre (69-99,5) % de excipientes como diluyentes,
enlazantes, desintegrantes, lubricantes y ceras; pero que la composicién
reclamada en la solicitud no incluye una cera como recubrimiento, por lo cual
considera que el nivel inventivo de la materia reclamada no es afectado por
las ensefianzas de D2 (folios 171-172; pag. 10-11 de respuesta).

- Que D3 ensefa un proceso para formar un granulado a partir de sustancias
solidas en polvo, pero que no ensefia las proporciones de ingredientes
necesarios para obtener una tableta con alto contenido de ingrediente activo,
ni la ubicacion de los diferentes ingredientes para obtener un producto
estable, por lo que considera que este documento no afecta el nivel inventivo
de la materia reclamada (folio 173; pag. 12 de respuesta).
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En relacion a las anteriores observaciones del solicitante, se aclara que en efecto
la diferencia de la solicitud con D1 es que el desintegrante esta en la parte
intragranular.

Y el efecto técnico logrado por tal diferencia es que la composiciéon sélida de
acido ibandrénico es facilmente disuelta y posee estabilidad en su
almacenamiento con respecto a temperatura y humedad (folio 181, pag. 4,
parrafo 1), sin que tabletas de tal composicion presenten agrietamiento (folios
125-126; pag. 16-17 de respuesta).

No obstante, se aclara que se han cambiado los documentos D2 y D3 por el
documento D4, dado que es comunmente reconocido por la persona del oficio
normalmente versada en la materia que el desintegrante (p.ej. almidén,
crospovidona, entre otros) puede estar en la parte intragranular, en la parte
extragranular o estar dividido entre éstas dos; y que también es conocido que
cuando el desintegrante esta en la parte extragranular (adicionado a los granulos
ya secos) se inhibe el enlace o cohesion entre los granulos y genera una tableta
blanda (folio 229; pag. 312, col 2), es decir, que la tableta es faciimente agrietable
a condiciones de humedad y temperatura elevadas no adecuadas en su
almacenamiento.

Por tanto, la materia reclamada es afectada por D1 (desintegrante en la fase
extragranular) y D4, ya que D4 que ensefia mejor friabilidad (por aumento del
grado de cohesién) y disolucién de tabletas que contienen el desintegrante en la
fase intragranular en comparaciéon con las que lo contienen en la fase
extragranular, tal como se explica en el analisis de nivel inventivo.

7. Conclusion

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

N° Documento N° Reivindicaciones afectadas Requisito que afecta
D1 US 629419 1-9 Nivel inventivo
D4 Bibliografia 1 1-9 Nivel inventivo

En cumplimiento del articulo 45 de la Decision 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificacion de la presente comunicacién. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2 literal e) del

capitulo §uinto del titulo primero de la Circular Unica No. 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director de Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacibn en lista, de fecha

Bl A60. 201

CONCEPTO TECNICO EXAMINADOR TECNICO
No. 2032 Codigo No. 202079
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