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JOSÉ LUIS REVES VILLAMIZAR, mayor y vecino de Bogota, identificado como 

aparece al pie de la firma, abogado en ejercicio, titular de la taqeta profesional 

,.... nUmero 44655 del Consejo Superior de la Judicatura, obrando en calidad de 

apoderado de la sociedad TECNOQUIMICAS S.A., dando alcance a la oposiciOn 

presentada el 04/07/2006, y en atenciOn a la respuesta dada a dicha oposición 

por el solicitante el 18/01/2007, asi como a los argumentos planteados en la 

respuesta al requerimiento de informaciôn del 3/07/2008, me permito insistir en 

que las formulaciones farmacØuticas con dosis altas de Ibandronato y el proceso 

para obtenerlas, revelados en la solicitud 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 seæalar que las modificaciones hechas por el solicitante al 

capitulo reivindicatorio no cumplen con el requerimiento hecho por el seæor 
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examinador, en cuanto a la claridad de algunos tØrminos 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 y8 de Øste. 

En un segundo aspecto, y dado el Ønfasis que le da el solicitante a la manera 

como se disponen los excipientes dentro de la formulaciôn farmacØutica, cualquier 

persona medianamente versada en la formulaciôn de productos farmacØuticos 

debe reconocer que un mismo principio activo se puede presentar en diferentes 

formas, por ejemplo, como comprimido, cÆpsula dura, capsula blanda o solución 

acuosa para administraciôn parenteral, y que a su vez se pueden formular 

utilizando diferentes excipientes, baio una previa decision aiustada a las 

necesidades tØcnicas o ventaias existentes entre una forma de dosificaciOn u otra. 

Asi mismo dicha persona medianamente versada en la materia debe reconocer 

que la estabilidad, la seguridad, la eficacia y la eficiencia no son opcionales, sing 

gue hacen parte de los reguisitos de todo medicamento, y por lo general, es lo 

primero a tener en cuenta por una persona medianamente versada en la 

formulaciOn de productos farmacØuticos, asi como las tØcnicas de formulaciOn y el 

conjunto de compuestos que se pueden utikzar para desarrollar dichos productos 

farmacØuticos viables en sus diferentes formas, y por lo tanto no es inventivo el 

hecho de involucrar un pnncipio activo en una u otra formulaciOn farmacØutica, 

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

tØcnica para ese tipo de comulaciones y/o cambiando los porcentajes o 

disposiciOn dentro de dicha formulaciOn, ya que este procedimiento se resume a 

aplicar los correspondientes ensayos de preformulaciOn y formulaciOn rutinarios, 

pue aseciuran la calidad, eficacia, efectividad, seguridad y estabilidad de toda 

formulaciOn que se guiera utilizar como medicamento. 

En otras palabras, escoger excipientes tales como aglutinantes (Ilamados 

"enlazantes" en la solicitud colombiana), diluyentes (Ilamados "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 la 
formulaciOn de productos farmacØuticos debe poseer y determinar para 

asegurar la calidad de dicho medicamento. 
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El solicitante especifica, ademÆs, que las ventajas sorprendentemente 

adquiridas (no presentar agrietamiento despuØs de cierto tiempo especifico 

bajo ciertas condiciones de temperatura y humedad) son consecuencia de que 

la cantidad de aglutinante (enlazante) sea mayor (en relación 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 en la materia puede intuir fÆcilmente 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 modificaciôn se vera reflejado en la 

estabilidad, puesto que es logico que si alejo de la superlicie uno de los 

excipientes que tiene mayor afinidad por el agua y consigo una mejor 

aglomeracion de las partIculas en el nUcleo de la tableta, la humedad tardarÆ 

mas tiempo en acceder a la tableta y causar el agrietamiento. 

En otraS palabras, si en el estado de la tØcnica se reconocen la granulacion 

pot aspersion en un secador de lecho fluidizado, y asi mismo los mismos 

excipientes ya se habian utilizado en la elaboraciOn del mismo tipo de 

formulaciôn farmaceutica 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 tØcnica a 

partir de distintos (y hasta de los mismos) excipientes, y la mejora que expone 

el solicitante es un simple reporte de to obtenido en el ejercicio y aplicaciOn de 

los respectivos ensayos de preformulaciOn y formulaciOn rutinarios en todo 

proceso de elaboraciOn de medicamentos. 

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

Universidad de Buenos Aires’: 

"Se podrIa diferenciar la combinación de elementos de ía 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 solo es resultado de 

’PROCESO 88-IP-2005 Interpretacion prejudicial de los artfculos I y4 de la DecisiOn 344 de la ComisiOn 
del Acuerdo de Cartagena con fundamento en la consulta formulada por el Consejo de Estado de la Repüblica 
de Colombia, Sala de lo Contencioso Administrativo, Sección Primera. Expediente Interno N° 2001-00039 
(6787). Actor: ELI LILLY AND COMPANY. Patente: "FORMULACIONES FARMACEUTICAS 
ADMINISTRABLES DE FORMA ORAL".aparte de lo Publicado en la pÆgina 
www.dpi.bioetica.org/patfondo.htm. 



4 
I 

2P2 

dicha combinación 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 /0 tanto, son claramente distinguibles unos de otros, es decir, 

no hay una sinergia o combinación 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 tØcnica, 

elementos dentro de los que se incluyen tanto la formulación farmacØutica tipo 

tableta recubierta a travØs de una previa granulacion 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 formulaciôn farmacØutica convencional y reconocida por 

cualquier persona medianamente versada en la materia, y que se puede Ilegar a 
(Th ella aplicando los ensayos bÆsicos de las etapas de preformulaciOn y formulaciOn 

correspond ientes 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 invenciOn. 

Por lo expuesto respetuosamente Ilamo la atenciOn sobre el hecho de que la 

solicitud de la referenda, en todas sus reivindicaciones, no cumple con los 

requisitos dispuestos en la DecisiOn 486 de 2000, por tal razOn no puede ser 

objeto de privilegio de patente de invenciOn. 

II. ANEXOS 

�:� Copia de la interpretaciOn prejudicial del PROCESO 88-IP-2005 mencionado 

en el acÆpite de Complemento de lnformaciôn. 

Seæor Superintendente, 

JOSÉ LUIS ES VILLAMIZAR 

C.C. 79’152.473 de Usaquen 

T.P.A 44.655 del C.S.J. 
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PROCESO 88-IP-2005 
Interpretación prejudicial de los artIculos 1 y4 de la Decision 344 de la ComisiOn 
del Acuerdo de Cartagena con fundamento en la consulta formulada por el 
Consejo de Estado de la RepÆblica de Colombia, Sala de 10 Contencioso 
Administrativo, SecciOn Primera. Expediente Interno NO 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 aæo dos mil cinco, procede a resolver la solicitud de Interpretación 
Prejudicial formulada por el Consejo de Estado de la Republica de Colombia, Sala de los 
Contencioso Ad mi nistrativo, Sección Pri mera. 

VISTOS: 

Que de la solicitud de interpretación prejudicial y de sus anexos se desprende que los 
elementos exigidos por el artIculo 33 del Tratado de Creación del Tribunal y 125 de su 
Estatuto fueron cumplidos, por 10 que su admisión a trÆmite fue considerada procedente en 
el auto emitido el 22 de jun10 de 2005. 

I. ANTECEDENTES. 

El Tribunal, con fundamento en la documentación allegada estima procedente destacar como 
(Th antecedentes del proceso intemo que dio lugar a la presente solicitud, 10 siguiente: 

A. Las partes: 

Demandante: ELI LILLY 
Demandada: NACION 

COM ERCIO. 

B. Hechos Relevantes. 

1. Los hechos. 

AND COMPANY. 
COLOMBIANA - SUPERINTENDENCIA DE INDUSTRIA V 

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 presentó ante la 
Division de Nuevas Creaciones de la Superintendencia de Industria y çomercio 
solicitud de Patente de Invención para "FORMULACIONES FARMACEUTICAS 
ADMINISTRABLES DE FORMA ORAL". 

b. El Superintendente de Industria y Comercio, mediante Resolución 04752 del 29 de 
febrero de 2000, negó el privileglo de patente de invención solicitado. 

C. Mediante la Resolución 18634 del 31 de julio de 2000, se resolviO el recurso de 
reposiciOn presentado por la sociedad ELI LILLY AND COMPANY, confirmando la 
Resolución 04752 del 29 de febrero de 2000. 

C. La demanda. 

La Sociedad ELI LILLY AND COMPANY, en ejercicio de la acdón de nulidad y restablecimiento 
del derecho, presentO demanda en relación con los actos administrativos mencionados 

1 de 10 20/04/2010 05:42 p.m. 
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* anteriormente. Los argumentos en que se fundamentó son los siguientes: 

Se violó el artIculo 1 de la Decision 344 de la Comisión del Acuerdo de Cartagena, por 
cuanto la demandada negó el privilegio de patente para el objeto de la solicitud 94-032.770, 
aün cuando se cumplió con el requisito de novedad, altura inventiva y aplicación industrial. 

Igualmente se desconoció el artIculo 4 de la Decision 344 de la Comisión del Acuerdo de 
Cartagena, ya que no se reconociO el nivel inventivo de una creación que no resultaba obvia 
ni derivada de manera evidente del estado de la tØcnica para una persona versada en la 
materia. 

Los conceptos tØcnicos que se tuvieron en cuenta para la expedición de los actos 
administrativos acusados no reflejan un correcto anälisis del nivel inventivo y, ademªs, no se 
tomO en consideración  la posiciOn de la persona versada en la materia en el momento de la 
creaciOn de la invenciOn, sino que se hicieron anÆlisis posteriores a la misma; de esta 
manera se restO mØrito a los efectos sorprendentes obtenidos con el invento, que superan 
los problemas tØcnicos observados en las formulaciones conocidas en el estado de la tØcnica. 

Las formulaciones anteriores tenIan un problema tØcnico que debla ser superado; consistIa 
en que el principio activo de las mismas presentaba una biodisponibilidad limitada. Dicho 
problema fue superado por la solicitud denegada, por cuanto suministrO ’tuna formulación 
sÆlida administrable que consiste de dorhidrato de raloxifeno en combinación con un 
tensoactivo, polivinilpirrolidona y un diluyente soluble en agua, en la cual: el tensoactivo es 

() un ester de ac/do graso de sorbitØn o un ester de Øcido graso de polioxietileno de sorbitØn; y 
el diluyente soluble en agua es un poliol o azOcar’ 

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 hidrófilo son novedosos e 
inventivos por 51 solos, sino que es la combinación de dichos elementos lo que le proporciona 
una formulación novedosa e inventiva. No obstante lo anterior, los examinadores hacen un 
anâlisis con criterios generales, de donde concluyen que como lo excipientes de la lista de la 
anterioridad son solamente algunos de los que se usan comünmente y no importa cuÆl de 
ellos se elija, la composición 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 airededor del mundo, tales como la Oficina de Patentes de los 
Estados Unidos de America y la Oficina de Patentes Europea. 

D. La contestación a  la demanda. 

La Superintendencia de Industria y Comercio contestó 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 habla 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 idØnticas, en lo ünico que se diferencian 
es que la reivindicada contiene un ester Æcido graso de sorbitÆn o un ester ªcido graso de 
polioxietilensorbitÆn (pe), polisorbato 80 como tensoactivo. 

Para una persona normalmente conocedora de la materia, serIa obvio el cambiar los agentes 

\2de 10 20/04/2010 05:42 p.m. 
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tensoactivos de las anterioridades para obtener finalmente la composición reivindicada. En 
este sentido, las composiciones encontradas no tienen carÆcter inventivo porque la 
formulación no va ma’s allÆ del progreso normal de la tecnologIa y no implica el ejerciclo de 
una habilidad mäs allÆ de la esperada por personas conocedoras de la materia. 

II. 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 )urIdico de la Comunidad Andina, con 
elfin de asegurar su aplicación uniforme en el territorio de los PaIses Miembros. 

III. NORMAS DEL ORDENAMIENTO JURIDICO COMUNITARIO A SER 
INTERPRETADAS: 

Es procedente realizar la interpretación de los artIculos solicitados por el consultante, estos 
son: 1 y 4 de la Decision 344 de la Comisión del Acuerdo de Cartagena, vigente para la 
fecha de presentación de la solicitud de patente. 

A continuación se inserta el texto de las normas a ser interpretadas: 

DESICION 344 

ArtIculo 1 

"Los PaIses Miembros otorgarÆn patentes para las invendones sean de 
productos o de procedimientos en todos los campos de la tecnologIa, 
siempre que sean nuevas, ten gan nivel inventivo y sean susceptibles de 
aplicación industrial." 

ArtIculo 4 

"Se considerarØ que una invención tiene five! inventivo, Si para una 
persona del oficio normalmente versada en Ia materia tØcnica 
correspondiente, esa invención no hubiese resultado obvia ni se hubiese 
derivado de manera evidente del estado de la tØcnica." 

IV. Consideraciones. 

Procede el Tribunal a realizar la interpretación prejudicial solicitada, para lo cual analizarâ 
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 obtención de una patente de invención se 
encuentran fijados por el artIculo 1 de la Decision 344, y desarrollados por los artIculos 2 al 5 
de dicho cuerpo legislativo. 

Segün 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 

3 de 10 20/04/2010 05:42 p.m. 
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aplicación industrial. 

1. De la novedad de Ia invención: 

El artIculo 2 de la Decision 344 dice: "Una invención es nueva cuando no se encuentra 
comprendida en el estado de Ia tØcnica"; 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 tØcnica a nivel mundial. 

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

"el concepto de invención, a efectos de ser objeto de una concesión de patentes, 
comprende todos aquellos nuevos productos o pro cedimientos que, como 
consecuencia de la actividad creativa del hombre, impliquen un avance tecnológico 
-y por tanto no se deriven de manera evidente del ’estado de Ia tØcnica’- y, 
ademØs, sean susceptibles de ser producidos o utilizados en cualquier tipo de 

industria’-1; lo mismo que se simplifica en la conceptualización recogida por el 
artIculo 1 de la Decision 344, la que la define como aqueios productos o 
procedimientos en todos los campos de la tecnologIa, que posean novedad, nivel 

inventivo, y sean susceptibles de aplicación industrial. 

() Ahora, para que una invendón sea novedosa se requiere que no estØ comprendida en el 
estado de la tØcnica; es decir, que antes de la fecha de presentación de la solicitud de 
patente 0 de la prioridad reconocida, tanto la innovación como los conocimientos tØcnicos 
que de ella se desprenden no hayan sido accesibles al püblico, entendiendo que la difusión 
de la información que se menciona debe ser minuciosa, detallada y suficiente para que una 
persona versada en la materia pueda utilizar esa información para explotar la invención. 

En este punto resulta menester precisar que la información debe resultar ütil no para el 
comiln de la población sino para destinatarios calificados en un preciso campo, el relacionado 
con la materia objeto de la información. 

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." LM 

El Tribunal de Justicia de la Comunidad Andina, recogiendo los siguientes criterios expuestos 
(’ por la doctrina, con la finalidad de delimitar el concepto de novedad ha concluido: 

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

a) "Objet/v/dad. La novedad de la tecnologIa a ser patentada no se determina en 
relación con personas determinadas ni con el pretendido inventor, sino en relación 
con el estado objetivo de la tØcnica en un momento determinado." 

b) "Irreversibilidad de Ia pØrdida de novedad." "...una vez que una tecnologIa 
pierde su carÆcter novedoso, por haber pasado a integrar el estado de Ia tØcnica, 
esa pØrdida de novedad se hace irreversible." 

4 de 10 20/04/2010 05:42 p.m. 
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c) CarÆcter Universal de la Novedad" "... la novedad de Ia invención se determina 
en relación con los conocimientos existentes en el pals o en el extranjero." 

"... no puede pretenderse una patente respecto de una tecnologla ya conocida en 
el extranjero, aunque fuera novedosa en el pals." 

d) CarÆcter póblico de  la novedad." "...la invención patentada pasarØ a ser 
conocida a partir de su publicación impilcita en su patentamiento, y 

posteriormente entrarÆ en el dominio pOblico a! expirar la patenteJl (Proceso 
07-IP-2004. Interpretación prejudicial del 17 de marzo de 2004). 

Concretando aiin mÆs el concepto de novedad como requisito de las invenciones, este 
Tribunal ha precisado el concepto de novedad absoluta como requisito esencial para la 
concesión de una patente, de la siguiente manera: 

"El concepto de novedad absoluta respecto de una /nvención implica que para que 
un invento sea nuevo y no se encuentre en el estado de la tØcnica, no puede haber 
sido conocido ni dentro del territorio en el que se so/iota la patente, ni en ningOn 
otro pals. Es lo que se conoce como el alcance universal de la novedad, pues no 
basta que un invento sea nuevo y no estØ en el estado de la tØcnica de un territorio 
dado, sino que tampoco lo estØ en el resto del mundo, salvo el aæo de prioridad a 
que se refiere el artIculo 12 de Ia Dedsión 344. La novedad absoluta, como criterio 
para determinar la patentabilidad de una invendón, se ha venido abriendo camino 
en el Æmbito internacional. Asl en el Reino Unido a partir de 1977 (Patents Act 
inglesa). En la RepOblica Federal Alemana se empezó 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 exigenda de la novedad 
absoluta como una de las consecuencias de las patentes europeas, segOn Tratado de 
Munich de 5 de Octubre de 1963. (Bercovitz, Alberto, "PROTECCION DE LA 
TECNOLOGIA " en Revista del Derecho Industrial NO 35, Depaima 1990, pÆg. 321)." 
(Proceso NO 1 -AI-1996. Sentencia de 30 de octubre de 1996, publicada en Gaceta 
Oficial del Acuerdo de Cartagena NO 234 de 21 de abril de 1997). 

Una vez delimitado el concepto de novedad, es pertinente destacar que el Tribunal ha 
definido algunas reglas con el objetivo de determinar la novedad del invento: 

a) Concretar cual es Ia regla tØcnica apI/cable a Ia solicitud de Ia patente, para 
Jo cual el examinador tØcnico deberØ valerse de las reivindicaciones, que en 
óltimas determinarÆn este aspecto. 

() b) Precisar la fecha con base en Ia cual deba efectuarse la comparación entre la 
invención y el Estado de Ia TØcnica, Ia cual puede consistir en la fecha de Ia 
solicitud o la de Ia prioridad reconocida. 

c,) Determinar cOal es el contenido del Estado de la TØcnica (anterioridades) en 
la fecha de prior/dad. 

d) Finalmente deberÆ compararse la invención con la regla tØcnica. ’5_l 

2. Del nivel inventivo: 

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

5 de 10 20/04/2010 05:42 p.m. 
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2q 
invención goza de dicho nivel al no derivar de manera eviciente aei estaao ae ia tecnaca, 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 tØcnicos 
que existlan al momento de la invención, se hubiese podido Ilegar 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 tØcnica 
correspondiente. 

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

"Con el requisito del five! inventivo, Jo que se pretende es dotar al examinador 
tØcnico de un elemento que le permita afirmar o no si a Ia invención objeto de 
estudio no se habrIa podido Ilegar a partir de los conocimientos tØcnicos que 
existIan en ese momento dentro del estado de la tØcnica... En este punto conviene 
advertir que uno es el examen que realiza el tØcnico medio respecto de Ia 
novedad y otro el que se efectOa con respecto al nivel inventivo; si bien en uno y 
otro se utiliza como parÆmetro de referenda el ’estado de la tØcnica’ en el 
primero, se coteja la invención con las ’anterioridades’ existentes dentro de 
aquella, cada uno (sic) por separado, mientras que en el segundo (nivel inventivo) 
se exige que el tØcnico medio que realiza el examen debe partir del conocimiento 
general que Øl tiene sobre el estado de Ia tØcnica y realizar el cotejo comparativo 

’ con su apreciación de conjunto, determinando si con tales conocimientos tØcnicos 

existentes ha podido o no producirse tal invención’ 

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 quØ se debe 
entender por nivel inventivo. 

Lo obvio es "aquello que salta a Ia vista de manera clara y directa; lo que se encuentra o 
pone delante de los ojos o que no tiene dificuItad’ 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 dlaridad’UJ. Como se podrÆ ver, la 
diferencia radica en lo "tan", de forma que algo que resulte obvio no es necesanamente 
evidente; empero lo que es evidente, es tamblØn obvio. 

En este orden de ideas, se puede concluir que una invención goza de nivel inventivo cuando 
a los ojos de un experto medio en el asunto de que se trate, se necesita algo ma’s que la 
simple aplicación de los conocimientos tØcnicos en la materia para Ilegar a ella, es decir, que 

(_ de conformidad con el estado de la tØcnica el invento no sea consecuencia clara y directa de 
dicho estado. 

3. De la susceptibilidad de aplicación industrial: 

Igualmente, para que un invento pueda ser protegido a travØs de una patente debe ser 
susceptible de aplicación industrial, es decir, que pueda ser producido o utilizado en 
cualquier actividad productiva o de servicios, como lo manifiesta el artIculo 5 de la norma 
comunitaria que se interpreta. 

Este requisito de la invención encuentra su justificación en el hecho de que la concesión de 
una patente estimula el desarrollo y crecimiento industrial, procurando beneficios 
económicos a quienes la exploten, por esto solo son susceptibles de patentabilidad las 
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invenciones que puedan ser Ilevadas a la prÆctica. 

B. COMBINACION 0 MEZCLA DE MEMENTOS CONOCIDOS. 

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

Uno de esos casos es el que se presenta en relación con la combinación 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 combinación o una simple agregación de elementos. Al efecto, 
vale la pena citar que: "Se podrIa diferenciar la combinación de elementos de Ia simple 
agregación. 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 solo es resultado de 
dicha combinación 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 Ia 
tanto, son claramente distinguibles unos de otros, es decir, no hay una sinergia o 

combinaciOn intrInseca de los elementos". 18 

Pero dicha distinción no puede llevar a priori una conclusion ya que no se puede predicar 
instantÆneamente 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 discusión 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 combinaciÆn deriva un 
resultado distinto del dado por cada uno de los medios, o por otras combinaciones 
conocidas. 

Clara estÆ que en la prÆctica, resulta a veces difIcil determinar si existe un "nuevo 
resuItado"porque Øste puede consistir induso en un resultado mejor que el 

If 

conocido (par 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 ON, se considera que hay invento.’  -1 

En consideraciOn al tema tratado, no le es dable a las oficinas de patentes de los PaIses 
, Miembros hacer un anÆlisis apriorIstico en contra del invento. Lo que debe hacer la ofacina de 

patentes respectiva, al realizar un anÆlisis del nivel inventivo de agregaciones o de 
combinaciones o mezclas de elementos, es establecer si con el estado de la tØcnica actual, 
dicho producto, asI sea por combinación de elementos conocidos, no es obvio ni evidente 
para un tØcnico medio en la materia. Es decir, no es acorde con el espIritu de la normativa 
sobre patentes, que de un simple anÆlisis consistente en que si el producto se genera de 
elementos conocidos, se concluya per se que no tiene nivel inventivo. 

Una combinaciOn de elementos conocidos, dependiendo del caso particular debe ser 
novedosa, con actividad inventiva y susceptible de aplicación industrial, es decir, debe 
cumplir los tres requisitos que establece la norma comunitaria, sin que quepa 
necesariamente hacer dicho anÆlisis en relación 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 10 siguiente: 

"La novedad no es un requisito que deban cump/ir todos y cada uno de los 
componentes que con forman ía invención, pudiendo induso ser conocidos 
individualmente ía tota/idad de tales elementos, si combinados entre ellos dan 
lugar a un objeto o a un procedimiento desconocido anteriormente. En efecto, 
ninguna invención aparece de la nada; por el contrario, toda innovación requiere 
aplicar conocimientos y objetos previamente creados o descubiertos por la 
humanidad, los cuales constituirÆn la .tmateria primax’ para desarrollar un nuevo 
producto o procedimiento. 

En este sentido, el invento constituye una derivaciÆn del estado de ía tØcnica, 
pero, para calificar su carÆcter de patentable, es preciso determinar si dicha 
derivación no resulta evidente para una persona norma/mente versada en la 
materia tØcnica. Surge, por consiguiente, un requisito adicional a! de Ia novedad: 
el fivel inventivo, del cual se desprende que Ia invención, ademÆs 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 Ia regla tØcnica propuesta, 
no se puedan utilizar procedimientos o mØtodos comunes o ya conocidos en el 
area tØcnica correspondiente. EspecIficamente en el area de los inventos quImicos 
y biotecno/ógicos sucede con frecuencia que ap/icando procedimientos conocidos 
pueden obtenerse resu/tados inesperados para una persona normalmente versada 
en la materia. Por ello, el juicio del nivel inventivo no puede ser elaborado con 
criterios genera/es, sino que dependerÆ de las especiales circunstancias de cada 
caso." (Proceso 21-IP-2000. Interpretación Prejudicial de 27 de octubre de 2000). 

Es conveniente selialar 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 combinación de elementos conocidos para denegar la patente de invención. 

Ain bajo consagraciones legales sobre el tema, lejos de sus problemas sintªcticos y de 
tØcnica 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 anIisis simple y 
apriorIstico de la situación presentada y dudosa. 

En virtud de lo anteriormente expuesto, 

EL TRIBUNAL DE JUSTICIA DE LA COMUNIDAD ANDINA, 

CON C LUYE: 

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

SEGUNDO: La invención, ademÆs de no ser obvia para un experto medlo, debe ser 
siempre el resultado de una actividad creativa del hombre, descartando, en 
efecto, como invención  la acción 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 combinadón de elementos conocidos para 
generar uno nuevo pueda hacerse a la ligera; por el contrario, se debe par-tir 
de que Si pueden llegar a constituir una invención patentable las 
combinaciones si son novedosas, tienen altura inventiva y aplicación industrial. 

De conformidad con el artIculo 35 del Tratado de Creación del Tribunal de Justicia de la 
Comunidad Andina, el )uez Nacional consultante, al emitir el fallo en el proceso interno NO 
2001-00039 (6787), deberÆ adoptar la presente interpretación. AsI mismo deberâ dar 
cumplimiento a las prescripciones contenidas en el pÆrrafo tercero del artIculo 128 del 
Estatuto vigente. 

NotifIquese al )uez consultante mediante copia certificada y remItase copia a la Secretarla 
General de la Comunidad Andina, para su publicación en la Gaceta Oficial del Acuerdo de 
Cartagena. 
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acer. Si.beeq.esit .eeof the n.bist,r.nis.....g iS.... .coasntefdri,g 
.sb.t..wo as the precast tablet, reached an emepionu that erg... 
U..., easel d.me were ,,selod is peed...t the a... U,orep.nt.o is 
.p.s.. 0. lb. 5th.r heM bureau. ..pe.0 A.M.,i ti,e5 the ,.l.,. 
nsIetiei. of e iaacoovnsi dig.nn tablet re.,ltid is. tablet that. 
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pies that n he ....l is.... U.. .ltwts .d.s.,p.i.i. and a".&.--
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TABLET INGREDIENTS 

In e,ld,iasu to the ad.., or tAPn,paotii ingredient. tablets, 
cont.wn a camber of inert ,netenels The letter are known a4 

won,. eecpseeie They may be el.,si6rd according to the 
p.... they play in the finished tehict The 6rst Creep contains 
these That help to impart satisfactory provisioning told connpreo. 
spin characteristics to the (onoil,.tien ’fl.oi.e include ,I,leenta. 
hinder., glidents, and l,,hnea,,ts The .acsi,.l group .4 added 
substances h&pe beg.... .adiI.t.’n.l desirable physical chars.-Tennison
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tobtita. p.lyme,s or wanes or other .uii.loiity, retarding 
materials 

Although (ii. tern, ,n.,i hen bcei, applied to these added 
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the p.wnnnre by which the ilseage fate.. are prepared The 
need (or acquiring 1,15(0 iiifl,r,,,et,en aid use standards (or 
escqiionts hen bet’s recognized in sje,r.t veeti,rao(tha Acad. 
easy of Ph.rm.ceuucs. Sciences and the i asneit of the l’s.,. 
,uaecut.cal Society of Crest ltnu..n The result ii called the 
IIaadbch cf Flit, .nocyucka$ Rw.perssn ’lliia eekcrnec now is 
d,str,butral widely threogliesit the woild ’a 

Diluents 

Proq.oently, the single done of the active ingredient is smell, 
and as inert substance is ,il,led Is increase the bells to ticicke 
On: bidet a practical site for essnpressirio Cs..iprosacd tablets 
e(decamethsaons, rusIati 0.75 rug str,o,,l per, tablet, hence, it 
ie obvious that .u,,’thri s,.te, ,al most lie added ii, tanke tablet’ 
meg peswl.le Ihlueeil aced (or (hw purpose inciteda, dic.alaum 
phosphate, calcosom s.l(sto, lactose. cellulo,., host.., mssa,tol, 
sodium chloride. dry starch. and yorederel sugar Certain di. 
liii pits, stick as meonital, torte.,, aerb.tel sacrow. end ,noedd, 
when present in sufficient qi.anhity. ran impart properties to 
some co.iipraesod 1.1.1.1.. (bit prrm.t dts.ntegr.slinn in the 
scoatli by chewing Such tablets commonly are cafled chewable 
tablets Upsn cli,w.ng properly prepared tablets wil’ dis,nte. 
pwta a.oesthly at a satisfactory rsla, hone a pleasant taste and 
feel, and leave no unpleasant aftertaste,, the moult, ThlecnLa 

sI sa escipienta (or direct ,’e.npr.sses, formal.e have been 
subjected to prior precroasng to gave thriii lic.walsl,tv, and cam. 
piess.b.lity lbs., are ili.ac,i’.,.,’d colder di,,..: Compression 
page 669 

Moat fortnalsto,a of ,,nmediatc.releaae tablet. tend to ste 
consistently only en. sr two dutuentn selected (rum the above 
Result in (hour tablet faremulationa Usually, these have been 
selected on the basis o(.opee,enc.e and cost (acts.. Ilowene, 
the formulation of,... therapeutic agents, the cnmpst.bility of 
ihediluents with thcdnig most be con,.iteu td, off. ca m lciu salts 
usad an ,Jilueals (or the breadapestram antibiotic tttfluiyclino 
be..e been eli.., to inisufora with the drug’s absorption (roe. 
the Of tract When drug ,i,tiotencea have low water selebil. 
ity. it in remn,mer,de) that water-soluble hiluenla he used to 
avoid poasible b.aanailahdtty problems Highly adsorbent nab. 
stances, one. bcatsiuite and kaoi are to be avoided in making 
tablets or drop used clinically in small dosage, such as the 
cardiac glyresades, albaloida, and the synthetic estrogens 
Theae drug sebstance, may be adsorbed after adminuetratien 
’flu. ..nl.sat,on of amount bases with lactose, tr amine salts 
with lactose in the presence of an alkaline lubricant results in 
talilsla that discolor on aging 

Microcrystalline cellelene (Ac.cel) usually is used as anon 
cipient in direct.eospvssnuin formula; However. its presence 
sitS to IS%c.nren(lallena an was granulations has been shows 
to be benehiriel in the granulation and drying proconsos in 
iniiniinislng row hardruwsg of the tablets and in reducing tab. 
let maUling 

Many ingrsdueiita site used for several d,ili’r.nt purposes, 
even within the ease fbr,nulatao.i, eg. two starch can be used 
in paste form as a b,ndar WI,.., added in drug or suspension 
form, it i.e geed dia.ntegrant Even though these two uses are 
Is achieve apposite gooK c.e.o tablet formulas use corn starch 
in both ways In sonic controlled reliteins (orunaban, the polymer 
l,ydnssypropyiunelicylcell.,Inme (blP$3Ci ,s used both a, on uiid 
to prolong the role... (i’a,a the tel,letee well as a llIin.fne,nsr in 
the tablet coating ’fla.refore, ns.at enctpirnia used in forms 
lating tablet, and c.peubea have many uses. and a thorough 
,ndernt.andii.g of dii’,e properties and l,m;tatisne is nec.saery 
to use them ratsonally 

Binders 

Agent. used to impart rohes,ve qsel.iiaa to the powdered on’ 
tstieb are referred to an tanilern or translation They .inpu.t 
cslta.00nesa to the tablet (orincilet,eim that ensure, the tablet 
remaining intact .3..r onmyirisamon. on well as .mprin’ing The 
(ree’flowing quielsioso by the (ormulauoon of Cris sit,* of desired 
hsrdsaan and sits Met.nabs rotninionly .,ned attenders include 
starch, gelatin, and sugars audi an nncnuse, glucose. dextrose. 
,uolasacs. and lactose Nat,irupl soil mynthictir gsicas that base 
been used include era’s.. sadieit alginate extract of Irish 
5is pan..., gum. chatt, Titans. mucilage of is,pol hsnli.n, 
..aehos3.niieU.ylrclhelase, .atthylcelhiiloeo, polyvii.ylpyrroliitomse. 
Vei’gia, and larch arabegohactan Other egsnla that at., be 
ennaidered binders wider certain c,rcii,satencoi are polyedcyl 
en. glycol. ediylcallimleao. we;... water, and alcohol 

The quantity of lnoul.r used his, consider able influence on 
the characteristics of the compressed tablets The use of too 
mud, bander or too stioi.g a hinder ..olb make a hard tablet that 
will net disintegrate costly and will reuse excessive wear of 
Introduce and dies Differences in bonders used (or CI’ Tolbst 
amid. resulted to differences, in hypeglycci.iic elTsct,n observed 
clinically Materials that have no cnhcsiee qualities of the,n, 
own ..If rnq.iire n sb.nsEr’r h,nder than theu with These quiet 
Was Abolish and water are not binders in the true emsse of the 
word, but because of their solvent action on seen. .ngredients 
such as lactose, starch, and celhulnaes. they change the pow-
lured material to granule., and the resehisel ino.ntarc retained 
enables the inotai’ialn to adhere together when eesnpresoed 

B,nders en used both as to solution and in a dry fer5. 
dcpmnd.ng iso lii. other ingredients in the (ormehal,ue, and tile 
mrthsed of preparation llos.’cvcr. several prepdat.niord 
Mercies available are intensird to be added It, the dry (sr,n 55 

that water alone can be seed as the granulating solution The 
same amount e(b,i.ln, tn astute,, will be mom effect’.. than if 
,t were d.prrsed me dry (orsi and moistened with the solvent 
Hy the latter procedure, the Leading agent is not as alIectmnre in 
reaching and wetting each of the particles within the mass of 
powders. Each of the pem’ticles usa powder blend ha. a costing 
of adsorbed air on ito surface. and it an (his film that must be 
pesietratind before the powders can be wetted by the binder 
aoluitiu’a Ails, wetting.. re,bs,n period mif tin,, in necessary to 
ihoenle, the b,mJsr completely ond make it completely avail. 
able for can Since powdem differ with respect to the eaao with 
srhich they can w be wetted And their rite of "Inhabitation.it tien, su 
preferable to incorpneate the blandest agent in solution. By ciii. 
technique it oft"is possible to gain effeetney binding with a 
lower concentration of broader

iho ,l.rnct.coinprsneuen method for preparing tablets (see 
pags 6691 requires a mst.nal that is not only (re,.flswing but 
also asMoontly ealiususe to net as  binder ’Dims use has been 

b iheacribed (or, number of materials including mtas,cystalline 
cellulose. .nicractystalhiiie destrc.sa. ainyleee, and pelyr.nylpyr’ 
rolidooe It has been postulated that microcrystalline cellulose 
is a special tem i.f rell,ilaj, libnl in which U,. ,nd,v,dsah 
cry..tallitee are bold to,,ethor largely by hydrogen bonding TI., 
dis,ntegration of tablets containing the cellulose secure by 
breaking the interrrynlslt.t.s, bond, by di. disintegrating 
.wd,,mm 

S’I’AitCbI b’AST&�f’orn March in uned widely as   b,nder 
The trocentratia,, may vary from 10 to 20%. It usually in 
prepared as it ii in be used, by dispersing mrn starrh in 
nuhlicirnt todd puuifiad eater to make a   to 10% w/uur nuep.n. 
icon and overusing in a watse liMb with co,iunuous ntumng 
enid a translucent past.. Enema It has been eb..reed that 
daring paste format.., nest eli of the starch, is hydrolyzed 
Starch. pasta then us net only ,macfuh ice a binder, hut also as a 
method to incorporate .ame .h.iantegri.nt inside the granules 

CELATIN SOUJ’b’bON�t3slal,n generally is used as a 10 
Is 20% solution: gelatin asil,itionn should be prepared freshly a, 
needed and used while warm or they will solidify, ’0.. gelatin 
,s tilled to cold purified water and allowed to stood until .t .5 
hydrated. It than is s.armcd .n a water bath to duzose the 
gelatin, and ml.. aohi,tias is made op to the final solunsn an a 
weight basis to give the concentration sheared 

CEWJI,OSIC SOI.U’flflNS�Vsriesa en.11u,loscs ha.e 
been used an benders an ,eiluii.en for,, ibydrnsyprspylm.thyl’ 
eellslse. (HPMC) has bee,i used wuli.ly in this regard Typical 
of, somber of relluho..,, lbVMCia more soluble in reId water 
thea hot It also is mere ,liape.sabla ,n hot water than cold. 
th,’eee, to obtain a gnsd, smooth, gel that is free from lamps or 
4I.sheycn, it,. necessary to add the HMC .n hot, almost boiling 
water and, under agitation, cool the mixture down as quickly as 
Possible. as, Inw ad possible Other water.nohuble eeltubotien 
sash a, hydmnicyeltuylcell,iloso IIIEC) and hydronypropylnrllu’ 
Ins. tllh’Ct have been ...d smnennfally in nohutioui as lenders 

Not all celluh.a,cs are notsibl, an crater Ethylr.11ul.se can be 
soed effmetiealy ehen disselned ,.. alcohol or as a dry binder 
that then in wetted with alcohol It as need on a binder for 
materials that eu. ioo,nturo.’iennitive 

POl.YVINYLPYRROIAI)ONIG...PVP ca, be ,oa,I as an 
aql,00es or alcoholic eolstisn, said this neisa(il,ty has in-
creased its popularity Concentrations range front 2% and 
nary eonaeterably 

It will be noted that bander ,ehiitios,a usually are madcap to 
weight rather than volume That is to enable the formulator to 
determine the weight of the solids that have been added to the 
tablet graniilstiouc in the binding sol,iI.u.a This becomes part of 
ite total weight of the granulation and mutt be taken Into 
oissid..reimun

 
to determining Use weight of the compressed 

tablet, which will contain the stated amount of the therapeutic 
agent 

As ran be sees by the lost of Iu,nders ,n this chapter. most 
amilern b,nde,s uinal in aehution are polymcnc Because of tins. 
The lb’s or spreadsbslity of these solutions bees... important 
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when selecting the appropriate grstiulatmog equipment The 
rtia.legyofinbysiimric solutions sea (ewanating subject in and of 
,tsel( and should be considered far thew niatennbs 

tubficants 

Luhmoicitota have a number of functions in tablet inanel’actare 
They peeswi.t adhonosi of the tablet material to the onrfaee of 
the dice and puncicea. reduce tntmrpsetkl. friction. facilitate 
the ejection, of the tablets from U.n die cavity, and may .iwproee 
the rate of flow of the tablet graniihabatn Csmiauinly cud 
lubns’anla in lade tale, magnm’alsa, atnarste. calcium stearate. 
ate.ne amid, hydrogenated vegetable oils, and polyethylaos gIy. 
cal (l’RCi Most lsbr.canta. with the exception of Isle, are used 
,e concentrations below IS Whes used alone, tale may require 
caneentr.alion, as h,glu as 5% Lubricants are in most cases 
hydrophobic matenal& b’aor selection or ezcraoi.s amounts 
can results. n.mees’peieolemg the tablets, resulting in poor tab-
let disintegration nodesir delayed disaelstson of the drug 
s,il,ei,nnre. 

The, addition of the proper lubricant is highly desirable if Ohs 
,,aisnel tube t.hilc.ted tend, to stick to the pimnclmce and dies 
hinssnd.at.ly, oiler esaqsmomoui. ninth tsabti’ta ha,. the tendency 
to expand and will bind arid stick to the solo of the she The 
ehe.c* of the peeper lubricant will overcame than effectav,ly 

The method of edding a lubricant to a granulation in Impor. 
teat .f the material I* to perfarnt its function satmafsctoeihy The 
Isbesomni should be divided finely by passing it through a60. to 
ItO) mesh nylon tl,ih onto the gradation. In prsd.ct.oa this 
.s called bolsiog Use lubricant Alter adding the lubricant. this 
granulation is tumbled or mixed gently Is distribute the Notion -
coast without coating the particles too will or brsalci,iit them 
down to hear particles Some research baa concluded that the 
.seder of raising of lubricants sad other eeeipuenla can his,. a 
prefomind .ffect on This, perfsnoaoee of the final dosage form 
Thus, ettuntim, lathe mixing process ils.lf mc joist as onallertlual 
a, the selmetoisi of lubricant uu,.tcctats 

’fll..,.us protass vaiiiklta can hui sian r. the prolonged blend 
meg of a tnbo,sest no o gi.nishetien 0verbl,ndung materially 
can shed the hardness. dinistogn’otinn time. and dissolution 
perlonnssce of the resultant tahihets 

The quantity of lubricant vanes, be  as Ion. as 0 IS and, 
In O.5e.e rise;, is lsgbm as 5% t.abncisnie lsvo been added to 
the graitelatiutg agent. ,n the form of .oapenaioneer .nuhsions 
Thus terhin,que serves to rcdiuce the ,,amhe, of iiprraizonsl 
procedures and thus reduce the pronreamag time 

In .el,ctmng � iu.hr,cant, proper attention must be given to 
ha svmpat.b.lity with the drug agent Perhaps the a,ost widely 

.nve.tigoteui drug as .r,’tyleahicyac acid Different I..ben os.sed 
sugiulic,inUy tIiss, stability of aspirin Talc with a high calcium 
osniant and a hugh lane on ignition was .OsU,isti’lI with no-
creased asp.nn de.e.npust.on. From a stability standpoint. the 
ral,t.ve ncnrpicb.lity .f tablet lubricant. for eomnbinotan with 
eapain was found be decrease .n the following order hydrege’ 
naiad vegetable of, staanc acid, talc, and alum,nsai stearste 

’Dr primary problem in the preparation of a wotoreobuslite 
tablet is the ,eleci.on ofe satisfactory, lubricant. Soluble Isbn’ 
rants reported take clTeet..ve include e.dium benr.sate. a mix. 
Turn of sodium b.ocoate and sodium acetate. ,odium chlend.. 
leac,ne, and Carbowan 4000 However, it has been suggested 
that f,rn,slsteona used to prepare .otter-soluble tablets may 
represent a number of caniproesines between cuiapresomun 4151 
c.eacy and water solubility While magnesium stearete is no.o1 
the meet widely used hu,h,nunota. its hydrophobic properties can 
recent disintegration and dissolution re overcome these wa. 
tcrpeonh’is.g charactonsturs. sodium la.iryb sulfate uouscts,eea,t 
included One compound foiund to have the lohricatsiig pseper* 
lies of magnesium steai’ste without its d,aadea,tagen .5 nag. 
nesium tasryl sulfate Itn safety for one in pherina..euticshl has 
not been established 
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Glidants 

A gbdant is a substanve that improves the Mow characteristics 
of a powder mists,, Then materials always 

we
added is, the 

dry state just prior lo compression (ic, during the lubrication 
atop) (ollrndal silicon dioxide Cabo jet fCoirnt) to the iiiast 
commonly used glidant and generally.. timed in low concert,.. 
hosts of IS or less ’Felt (a Iee.tre. also , used and may 
altec the deal purpose of l’.bncoxtfgl.diint. 

It 06 eap.ciaftu HAVoltarst to eph.io.us the sr,le, addition 
mad the mismg process (or then materials,nimise to memento their 
effect sod to molt. -re that their influence on the lubricant(o) 
is ,n,r,,nssred 

Olsintogrants - 

A dussntags’ant is   substance ore imoture el’auhetancess added 
too tablet to facilitate its breakup or iheiotrgration after ed� 
inin,stcotsoo The active iogrs.11eM m..M be released from the 
tablet mains as efficiently as possible to .itlew rapid thosoli.-
hen Materials nemeng as dia.ntcgranto have been eleesilird 
chemically so starches, clnys, cellulears, algusa. gums, and 
cress-baked polyos.rs 

7110 oldest and still the meet popular disintogranta more corn 
.5 patois starch that have tow, well dried and powdered 

Starch has a great affinity for enter and aseslla whets moist. 
coed, thou facilitating the rupture of Uses tablet matrix How. 
ever, others have suggested that its disintegrating action in 
tablets ia due to cspsllary artist, rather than ewrlhng, the 
spherical shag.s of the March grain. Iis’?eiiaes use porosity of 
lbo tablet, then promoting capillary action Starch. 5%. is cog. 
gerbil, but it more rapid d.s.nlrgratian a dams-cd, this amount 
as., be increased to 10 or 15% esltanugh it might be expected 
tissi du.nlagrausn time would decrease is the percentage, of 
starch ie the tablet ,ncreaoed, this dues no, appear his be the 
case (or ta*butarn.dt tablets In Use insistence. theta ap$e’a.s to 
be a critical starch concentrations for different gs-enilat.es.a of 
th. thorniest When (ho,, disintegration oflirt is desired, 
sisreissa are .ddsil to the powder blonds an the dry slat. 

A group of n,.storielo known as super d*s.ssegron$, have 
Valued in pop’ kirity as disintegrating agents ’fise isa,a. comae 
from the lore tesolo IS to 4%) at which they are ce.siplr’tcly 
cifectes,.. Cssdieii,ia.ku,e. s.uspsvsl..,io, sind sadists, alert), ciy. 
collate represent examples of. crass-linked cellulose, a crime. 
linked palymcr, and a croco-linbed starch. reopsetisely 

The development of these die.ntcgrants (oatrro,i new, the.. 
ruts about the vsn.ss n,eehaniams by which dissotegrant. 

’I Sediurn starch glycolate swells?. to 12 Cold in less than 
,. ,ec Croacarsnslsur swell.-), to 8-told.. tees than lOser Th. 
starch swells equally in oil lhree d.in.nasons, whale the ccliii 
lose swells at)y in two d,saesis,00s. leering fiber length Scads 
tialty the same Since reescars,elose in Itse morn efficient dim-
integrating agent, at is Postulated that the rate. (’ares. and 
"tent s/swelling play an important role an thoee d.ssntegranta 
that work by asw1taag Crises linked FYI’ swells bill, but me 
turns La ala original ln,i,nslsncs quickly after onnsp.-essioss 
Wicking. or capillary action, time to postulated to be a major 
(arIse an the ability of crsaa.l inked PVI’ to function 

In addition to the Marel,.., a large variety of ,natonais have 
been used and ace reported Is he effective as dosintegrants 
This group includes Veegum HV, iuethylc.11sloern, sgar, hen 
tonal., cellulose and weed products, natural sponge, cstton 
exchange reams. elginic mad. goat gum, citrus pulp, and car. 
bosvmethyltalluleaem Sodsuns lautrI sulfate in combination 
with starch also has hee’ demonstrated I. be an elfettire 
dissstogrant In some cases the apparent effgsiivenogs as( stir 
(actsnts in improving tablet disintegration is pontulateil as diae 
loan i.cocase is thereto of wetting. 

if The dnaiitegroting agent usually ’a mixed with the s-late 
-ç ingri.dionts and dalseota pease to granulation In some Cases it 

may be advantageous ladiosde the starch into Sun portions sue 
port so added to Use powdered form,,lui prior tog. uniiletiss., and 
the i-eess,.inde, is mired with the lubricant and ad-led airs.’ to raumpiasaaon laicarporsted an this wooer,, fist- starch Oes a I Isolde porpoise the portion added to the lsbr.r,sist rapidly 
lirsak,, down the tablet to gronsslss, and she starch oirus’d 
flue active iognslienla disintegrate. tIn’ g�cs...l.. itttis ’it stir, 
part.clre Veegsiiii loses tasess ehown is lie taun, effective as a 
daaustegat’ar in siilfnthiar.ole tablets *1. iu.neetst he quantity 
is added after granulation �u,d only a staff �usos,nt lath,,, 
granulation likewise, the mentissorullessit.’ clays were (05011 Is 
Ise prod tablet ’laaina.egrant. when .c,Md to prepared grasel5. 
tisni in psreiler They are tssu..li lees rifri (is, as diseiiiograni, 
when incorporated within the granules 

Factors ether then the presence of d.euitogu-enss can sCout 
Usc sl.sunt.grat.oao tan. if essnprinssed tablets ssgaidcnsfly no, 
binder, tablet hardness, and the Inhalants have been shone to 
influence the disintegrate" Seine ’Thus, when the formulate, is 
(aced with a problem eancensing the diei,slegrutien of is mis 
pressed tablet, the answer may not 1. in the selection and 
quantity of the dsmntcgating ageiit alone,. 

The evolution of ciurboes dsoicdc is else an effort,,, way to 
cause the disintegration of compressed tablets Tablets nun 
tainissg a mixture cf oordiu,n bicarbonate and an asslala,,t attn 
Am tartanc or citric acid will ,ffi’svescc when added to wale, 
Sufficient acid is a,hle,t In produce or neutral or slightly acidic 
reaction when diaintegretii.n in water is rapid and eeinplvtc 
One drawback in the at. of Use efferreacent type of dusinti-gra. 
for is that such tablets most he ke1,t ins .lu’y .stmassphci-e at all 
tunes during .seno(atauso, storaat . usid pachagung 7oloble, 
effervescent tablets preside a popular form for dispensing as 
pin, and noacalorsc sweetening agents 

Coloring Agents 

Colors in compressed tablets serve (.inrtosne ether than milt 
e.g the dosage (arm mote esthetic us appearance Color helps 
the inanut,ctsarer to cotutrol

 
the peeds.et during ita preparation 

.is well as serving At; a means of udestiftcatsoa to the user ’The 
snide dirersity, to the use of colors in solid damage terms makes, 
it possible to use color no an umportaist category Sn the idesti 
lscalio,s code devolspe.l toy the AMA to establish Use Identify at 
en unknown compressed tablet in satiiata.anu arising (rots, 
poisoning 

All colorants uaed is plsarinaccut.cal,, insist he approved and 
cerlilled by the FrIA Per several decades cabareaita have bests 
sshpieleai to ngsd bos.csty standards, ansI ass result, a ,suniber 
ufeeleranla han. been removed from an aiprooed lust of Food, 
tinsg end Cesnichuc Art 

(Fl)tic)�ion, ordchsrrd Several have 
beem tested so wrIt Th. eolne.sntse currently rupprosod in theUS 
are bated ii. Table 45.1 lsarh country has its own (ut of 
approved cslecaols nn ni , and (oslatoi a saxt consider this ira Jr. 
aigning products for the isstcinotauiissl oierket ’ 

Any of the approved, certified, wst.,r soluble I’I)&C dyes. 
minto,ess s/lbs some, or their rorrespondinr takes flier 60 used 
10.01st Islsleta A color labels the covmsbunat,.n,i Icy adsorption of 
a waner-oolul,)e dye lost hydrous aside of a heavy metal resiot 
.og so) sninsebulube tori of the dye to some inataaccs multiple 
dyes are ssrd to gin# a psrpi,nehully heterogeneous stioring or 
the form of speehliisg to cengaresnel tablets ’floe dyes available 
do net mart all the criteria roup.rreol Cur the ideal pharn.iros 
(oral colorants ’fite photoocisa,tnity s/several s/the cesnnisola’ 
used colorants and their lsI,o-s ISao bern invesitagated. a. well 55 
site Protection siferdod bye number of pleases semi in iiarliag’ 
leg tablets 

Another approach for improving Use photeet.balrty uI dye. 
has been In she use of ultras,culct-absorls,ig ctieosacals in the 
allot fsrmiilauooe with the sly,. The Di.Psc line fAmstnrJ is 
,s,r.as of commercially available colo,sd. ,lireet.consprossr.n 
’.sgnrs 
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,able 45-1. Colon Approved for Usm, in the US in Oral Dosage Forms/° 
co01orns. 

Sao’!, 

5005(5 ________ ___ 
-. cr0 s15S_siciioe toll - 

O&( Red 40 Allrs,a red 16033 FDA cersil’icut,on on eoth 101 Of dye 

O$C Red tl Aced ls*lrsosO-- sIlOS *010076509 
Napnaaione fee. 

O$C Real 36 
Cesthasacohitius food orange   40*50 

1C Red fl ts.i.nY 453*0 
45410 Phlos,flSR 
45430 O4C Red 3 

CoclssOil easruct 
Erylleosine 
NatorsI ted 4 75410 

,toui osade�red 
IDIC Yellow6 

Carnsure 
- 

Sunset yellow (CF 
17451 
1598$ 

Yellow orange S 
10Sf’ Yefisnu S 
D.0 Yellow 50 

T,srtrazise 
Qinisolsse yellow INS 

19540 
41005 

Ieia’taiolene 
lion ao,de�y011Ow 

- - 

40560 
77492 

(DAC Bl,se I Oriltians blue ((P 42090 
ID.0 Slut 2 ivsdgo5’fle- 7301$ 

AOl 0. 10 lisp 
None 
FDA ce,iihcatiafl oneach lot of dye 
10* certilicutiOfi en each lot of dye 
FDA cetttlutssiosl e.seach lot of dye 
None 

AOl 0-S -9 element4l "O’sNone 

Label declarstioss and FDA certifies.. on each tot of dye 
FDA cefltiojtlen oil each lot 05 dye 

AOl 0-5 nigclentenoal atom 
IDA ccrtuticasio" on each lot 01 dye 
Hone 

inoigo ca-norm 
POSC Green) fast green 5(7 41015 FDA certification on each tot of dye 

ee.0 aside�block - ?7499 ADS 0-Smog elemental uton 

Cisamol SemI riu’}mu Horse 

f,lansuie do-We 71991 None 

ubb,ea.ssmss 05* .u.ept.bieds. oot.e.lugbOd,*e’tl’si Ci a.isawdo. nsrrbeesol We 019  .0  Orostt.5a, roof,. Food Dueg 

mod Cesunolil 0,0. (VII. 10 Fond oisd Onig Adi,wtisisitiOO lull 
’Assl aatestay, ISM .nd 

*, 
toSser’ iei.sa5 

’blue inset co,,,.ssn method of .tidiog color so  tablet is---
heelless., to orsiu’Istisainto alissuilse the dye as il.e binding ssliihiOat pciot 

’o Usegrunislatieg prsiress An,,aI,er approach is to adssrb the dye on 
starch or rabrusuas sulf.,te (ruin its aqueous solution: the result-
,,et 1mwihi so dried uau,l blended wills U.n other rog.’edienta It 
11w ausiulotile l.koe are seed, they may be blended will. Use 
slush Jij iOgseJ.stut3 1:c;sscrt!y .Is rsng .jryuiug, colas, in oat 
g,snxtaliens m,gri,tc. resulting i, an uneven sfsntrsbaitusn of 
the rrlsr is Us. granulation After compression. flue toblesa wall 
have a mottled sppesrsnca due to the uneven d.str,botuon of 
U, euler Migration of essbore may be reduced by drying the 
graoi.lmlion slowly at lrio t.mporsamsres and starring the gras’ 
iilataen bile.st bile. is drying tho affinity s/several watt’, soluble. 
nassau, ce,a/med dyes (or natural .tarch it.. been demon-

us the" cases this affinity should aid in prenirtsling 
color roagratioa 

Other additIves have been shown to act as dye-m.grstien 
inhibitoes l’ragacenth 11%). acaria ’316). .ttsputgsta (551, and 
151. (7%) were efferl,vr un inhstsiluilg Use migration of ID4C 
Bliss No tin lactose lot using ilym, Inbes, the prebulein of color 
eograt,00 is .veuuled ssace Use Inke’ are insedumble Prevention 
s(iisetaiag can be hctpcd elan by the so,’ of lubricants and oilier 
additives that have been colored ssmularly Is the gr’unialstuon 
Pew to their use The pr.ilulcm of mottling lueceteos more pro 
amunrod as the concentration of cc.lorenta incresoa Color sot’ 
(hag is as undes,ral,le chaj-actsru.tie consmon to many tea’ 
rnrrcisl tablets 

Flavoring Agents 

In odd,tims to Use sweetness Shut may be ,sfl’neded by the 
doluontofthe chewable tablet. Cg. mannutol - lactoer. artificial 
swoa.-lenung agerula maybe uscludd Perniorly, the cycl.imalos. 
tIther alone or an coa,binntion wish smirghsnn. were usood 
seidcly With the ’Among of the cvclsmatca and the inilcluntto 
states of eli ’hans. new ut i,r.,l sweeteners sea he tog oisagbt 
Aapsi-samr f$caefeh, ha. (ososil spslrcatisns is pllerrsaccsitmcel 
(ertrusulatasra. Swoelouscri other than Use sugars have the ad-
ventage of reducing tlio bollt srulss,,c, considering Us. ,srsenlety 

of suscrone required to produce the same degree of swusOtflC55 

Ilorng present in amsIl quastitaos. they do not affect markedly 

the physical cheracten,liSc of the tablet grsniilot,On 

POWDER COMPACTION 

Comtwesaed
 tablets became ocoenmerc.ally visible snul ellicicnt 

dosage (nests wish the invention of tablet macbuses In 1843 

Wailsam llrsoukendon. a British. inventor, ,uth’ir. artist, ’oil

costrhunsher. receive.1 llnIas3s Patient 119977 (or thopeng Pails. 

Lozenges, and Block lead by Pressure on l)me.s ’° In over ISO 

yrara of tablet monufacture, use basic procass has isntclsangrd 

Pssrprisingty. improvements have been made only with regards 

to speed of manufacture and quality control 

’The process of compaction has several identifiable phases 

A. can be seen in Figure 45-3. when powders uoila’rgo co.npi’en’ 

niots to reduction in volume). U.. firet prscaoo to oeerar is a 

co.smshidatuon of lIsa powders During this consolidation Phase-

this ,oawder particles adept a cn’,re efficient parking order The 

s-i,swine 
...� 
.... 
S... 

Applied Force 
Figure 45 3 Itie stages of pocide’ tomp.acsiOn 
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,.esad tilta.t of the c..rnpact.on ploceis is elastic, i.e rev.ra.14e 
dsfooTii.tio., Itt).. (urea were Is. be removed ilunag this phase, 
the powder would evens., completely to the 

effiaenuy pocked 
nat. For most pharmaceutical powders. Us.n phone is nery 
short in duration and very difficult to identify an moat instesi 
mentod tablet presses The third phsae A(rompoetaoi, in plastic. 
i,e ,rree.’es.hle, deformation of the powder bed It., this phase 
of the COmp.Ct.Os pescasa that is the most mucal ii, teNet 
fnr.nut.sn If too mod, toes.., applied to the powder, bristle 
(,,,tsre *Mn If the force was applied too quickly, fraei,,ro 
sn-i debond.sg during stress relaxation can occur 

Is 1950, Stewart reported on the importance of plastic Boo 
and suggested that if a material has s.gn.ticant plastic heir 
uncle, compression, it will be more likely to forte n reinspect ’° 
David and Aagebargcr evaluated stress’relaaat,o, data, using 
the P44,well n.edtl of ,sacoelastjc behavior iii an attempt to 
que,.t,(y the rate o(pluticde(onn,tjoe area me dureu compete 
sirs ec,ipientaM Jungs has used the tern. concoct time to 
describe the total tarn. (or which a moving pi...ch applies. 
� ’tectable tome (*Use di. mntenta dunnçho compression and 

css*preassoe evens, excluding ejection 
Itees and Rete evaluated those perimeters str..s relation 

during compaction, cITed of coiitact time a,, tablet density, 
,snc) rate of p9licouuni of ihainrtric.l coiiipcmeinsi on tsbt,t 
d’foratut,on 

loses" outlined .sumeeoes techniques to i-valuate the ceo.. 
iisrtsitcihtv of powders Because of Us. complctenes.. if bin re 
view, tties., parameters ore discussed below 

Tablet Strength�compression 
Pressure Profile 

Most formulators sin t..h6t leudes.e, or tensile strength, as, 
measure of the rshenaveness of. tablet With even ti’s eicnldeot 
of instrumented l..bl.’t pee-moo, it is possilile to plot lenail. 
strength versus the (once applied to the tabl.’t Figure 45-4 
,lli.stnates such a plot These Plots cat, be iisePal ii. 
(lit’ ni that ran rein. tens-core and ’on lend to n q’,ek thniybl.. 
svomsiiient of the compatibility of the formulation Howcve,, 
tivi r ire many lin,itr.t,,00, to this method, an thim plate can 

Ol’s.L11 ti I root prediit Swn.n.stissc, or ’o,.pung In addition the cohesive 
0455 of. tablet canchange *I" storage, in otherpositive or 

cit,ve il,nctios 

Tablet Friability 

This test is discussed later in Use chapter, ansI there h.vive been 
niaiiy suggestuae, about bow they should be pes’feesned Many 

fnr.sulatrrs believe this is an important ioclicatse of cal..,,5,. 
tie.. but us of hmited value in Predicting fn,tiuvc ’ii the told 

Changes in Bed Density 
during Compression 

As applied ulrion (farce) lncr055cs, .lactic and plastic do(wi,,u. 
lion o(tho particles occurs, which ees’alta in plastic flow and. reduction in inter, and intrapariacvjatc void sirs,.. ’Tie., low. eve the ooersll compact density. 

For highly rotiaa)c. systems, the reduction is. void space may yield ii compact of ssftic,ent strength for insertion isle a capsules shell however, the inherent cskeiiven, for meet drugs and eecipiesta is net suitable alone (or tablet manufacture 
The ’locket equation sa given below. K can be considered 

equal to the recuprorsl of the mean yi.ld pressure, and A is to 
function of the original compact saturnis and is related to the 
densitication and p.irtirle rearrangement prior to bonding 

I.sc Il(l � Oil -XS’.A 

whose Li,, the rclatio4, deoa.ty at pressure P and K and A are 
constants 

Hersey and Pets’ have classified Herbal plots .,.to two 
calegeetuma Figure 455 shows both types of Iloekol plot. ’Type 
2 ddh’eea from Type tin that above a certain pressure �  0 Win 
linear evlsuonnli.p Orci.rs seeespectunis of lii. initial bed density 
This is .nilelueoleni of partede u.m and is probable doe to 
fragmentation of parUolna and the,, sub.epi.nt cowspacsioa by 
plastic mlcfor,iuslisiq For Typo I material., so such fracture 
occurs, but a4scent particles simply, detsrni plastically 

The pressure at which the plots tcana.tias to a lineor psctiias 
in apprommataly equal cii Use m.ni.n,rn peeassre .eqiuir.ul to 
form, coherent compact 

Changes in Surface Area 
during Compression 

Bulk pomdervc)uasge Ibeur ntatiinl’paclui,g during compaction, 
and individual particle (ractur, and/or plasticall) ml’.fwiui 
Ounog this process the surface .rce of the powders and the 
compact is whole changes Conventional ostrigen absorption 
tediuuuqsea can estimate these changea Although this ceo be 
tedious, these measurements can give a mean, at rvamieung 
lanuuiation tendency 

or 

200 

Moon compressive tOter. SQ 

figu..at.o Tensile strenqihot compacts prepeeod tiii chit" ens, crystal toseis A Oaibiiot,e (ili4-i’ai ns). -O cournI, Ii, loics It A,t stun III 8 Sutlaihuuzote (104 IS? m)�() I’crm I. A, forms C Aspi.in (itO-IS) iuiu) A, Const if), i’o.m IV (COW if’sy, Summers er at") 

eaut%StiOi.P 

.’uieslitcr 

(t,.ro as’s Heths’l plots .5 Type i 0 Type II (cose toss. tones") 

Stress Relaxation 

The eopenm.sstal technique consists of hsld.ng the compn. 
aim process at a Point of nsas.iaem compression sod observing 
U. roes., tiemom fore, over ranuua perioda of (moe By mecreas 
iiig the duration of this period (dwell time). mlisUC 110w is 

�,iaaomsed. and tablet strength inereauco 

Stress Transmissions during compression 

If the StrCaSss in the upper punch, lower Punch. and die wsll 

are monitored. as in Figure 45-6, a general plot can be con. 
strict.o sl.im.ocng the relationship between the" forces ’flue 
elastic t.n.t to readied at point A At point 8, the applied facen 

is=. and the transmitted force en iii* wall *(the due falls 
rapidly The upper punch ceases to contact the poonderftoinPact 
at poet C, whose the transmitted force fall, rapidly to. rend 
sal (Ore,, point 0 The forcc needed to qoec the tablet from the 

di, must. he greater than the ieaiduat feem holding it to Use 

sides or the die ’Therefore, residual forces tend in he propor-
tional Ia ejection forces In addition, these plots can give  good 
suownisent of the chaotic eoinpoflent ’if the conujusrlion process 

of a powder 

Work and Compaction� - - 

Foree.di,placament IF Li) curses are uscliil in ilecertusining the 
work involved in (mining a compact. Curot,, such as shown, in 
Figure 454,1 repeeeent the work of the cvislproeaion proces., 
but all roenpscta exposed esnui.what during decompression. and 
this forc, is transferred back to the punch Therefore. by per 
forming a secacol esmiupe,snios n( the compact, she second result 
can be subtracted frets the lImit for a corrected F  curve. The 
corrected curve represents the work susotiated with plastic 
deformation during powder s-Oitip.sctuOn. a, well as a cleterms-
nation of Use work of (netiran of the cbs wall and the work of 
elastic ,lefor.nauon. 

GRANULATION METHODS 

Wet Granulation 

The most widely iusetl and inset ’,,eoesal method of tablet prep-I 
Oration is the wet translation, Method l,piilsr,ty is due to;  o" 

the,atsr probability thi4jie graicstalusov will inset all thi,1 
p1iys,l’9quitRa’T the compression of good tablet, Its i 
chie(d,asdsanta(il are the number x(neparete step, involved, 

as well as the timm and labor necessary In carry omit the pinto’ 
dare, especially on a large scale The stopa in the wet mackisol 
.rc weighing. easing, granulation. ncioening the damp mass, 
drying, dry screening, lids ication, and s.nupiiesiOn The equip-

rnist involved ilependauio the quantity or acreuf tho hatch. 
,ciwe ingredient, dilirent. .n.h dia.otm grant is vetoed or 
blended cecIl For ..It batthe, the .ng.ed.csls niny be miwnd 

is stainleas steel howls or mortars Small neale blending also 

can he carried smut on a large posse of pope. by holding the 
opposite edges and tombl,sg the material back end forth The 

powder blend may be silted through a ien’Cn si tintable (ice. 

ness to remove or break up lumps This screening also affords 

sdditinal .insinf The screen selected always should be of the 

annie repe of wire or cloth tInt will nec .11mm Win Potency of trio 

ingredients tl,revigh interaction For eoainple. the stability of 

aeruirb.c acid is affected uleietenOsunly by eves small amounts of 

copper. thiS care must betoken to ass,1 contact with, copper or 
capper eonl.amiusg stiepo 

Foe larger quantities of powder, the l’.utteeaon Kello)o twin-

shell t,lcnder and the do,ubln’cono blender olIn, 5 is0505 01 

precision blenulisg end inisuig in short periods of time (Pig 

45.0) Twin-ohicll blenders see svailsble in many sixee from 

l.elsmrstory nuiidela in large pesmluctian models Planetarymoo 

on. all. the Glen miser and the tlolusr( miser, have served tiu.r 

upow rows 

a 

TApplied Force 

I- rows 
Figure 06 Tra.sinuiisd st,esi.ns dosing iatilri ccimpuriuOn 
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Figure 45-7 Typical tortes A Dinyljeemont (i-O)curvp.9 th43*ace-
sent (F-Cl. second co.ppresuon (courtesy. Jones’) 

(and ton iii the pharmaceutical industry for many yearn tF.g 
45.9) On a large ionIc, nbhon blenders also are employed 
frequently and may he adapted for ront.nuee..pr.ndurtron pee-
cedarea blot. miners of the ’ogrne.bladn type have been used 
rndely in the pharmaeeui,cal isduetry 

Rapidly seawasieg in popularity are tiw’h,gb-np,eed, high 
shear mime, each an the L,odigelLsttiefonl, linus,,., Fielder, 
and lIcker Pert,... For these miner.. full range of sizes are 
available The processing o(granulat.on. to these macbane. ii 
generally (aiter than ii, convectional giarnil,torn llOieever, 
control neon the process is critical, and seals-up tosses may 
become extremely important Flu,d-P,ed granulate.’, (din-
,:uend bite,) ala... gaining n.id. acceptance in tIc. indsetry 
Per boll, of the.. types of prnree.,ng, slight a.oddtcauoss to the 
ll,Ilow,ng procedures are reqc.,cecJ 

Figaro 4S1 Twin-shell blender lot soms or lifinadiotsls btenclesg 
lcoultosy, Pativrnoei-grlteyl 

Solutions of the binding agent are added to the ’acted paw. 
dcii e.ith osa.’nng The powder mans ,swettr.d with the bind,,.6 
solution until the otess lisa the consistency of damp snow, ci-
brown wgar. If th.’graisuiouoc. ,aorerweU.d, Un:gisiiule.will 
be hard. requiring cnnsidernl,Ie pressure to form the tirbl.’ti, 
and the resultant tablets may have a mottled appearance If 
the powder nurture in not wetted sufficiently. lbe resulting 
granule. will be too soft. breaking down dunng lubrication and 
cacaau.g .ltfltciilty during mniprcoaecn 

The ant gransilslron *forced through 06. or ic-meet, err.,-. 
Sne.11 botches con he forced through by hand oau.g a i.nennel 
acreen. For larger qaa,.titsea, one s(scsrncal eon,0000t,ng mdl. 
suitable for wet screening can be oned 

lIce., ii.ctede lb. 
Stokes oscillator. Cotton rotary granulator. Ptupsij,ckcon.m, 
noting ..If. or Stokes tornado mill S.. Figure 45 10 In sets-
m.nuttng mill, the granulation is forced through the niosing 
device by rotating hameters. knives, or ovr,lt.Ong bars Moot 

Figure 4,. The Gte,, powder mwec (cocaete*y, Ant Mattc,ne) 

V. OoAb. SOUl) DOSAGE FORMS 607 

Itocury ujtao1431ou and sine, (courtesy, Veccouf 

l’.cic.npeed misers eric equipped with a chopper blade that 
o,ceratea ,iakt,isdefltly of the main mixing bletho and can 
replace Use wet most  step. is. can sbo,ate the nerd fur in 
te5iernti utie.,.&io’. 

Pro tablet fo.-’n,ilauons in which e.nuncous prsdortlon is 
jisl.Acd, extrude., such As (Ion Recta etla-uctar have born 
e,la1,tcd for the ccl granulate., process The extrude, consists 
of. o few inn,., with a rh..nbcr where the powder is mined 
*i(l, the boding agent, aid the net inane gradually is (arced 
tlnsiigh � 1irrforntrn, acre... forming thread, 04 the wet gran. 
elation The gransilation then is tinned by convenisenab meth-
ods A semiat,t -matte, coninsi.mas process ,asng Use Rests 
ettt color has been descrtbcd toe the preparation of the antacid 
cubist Goli.s.l cWa,nr,.i,imle,tp 

Moist ,,.-.ten.n’ from the wet milling step is placed all large 
chretii of p’cpr, an shallow wino I rays and placed in drying 
rabinrls wit, a emulating air curt-not and thermostatic heat 
Canto’ See P.gitre 45-1I White troy drying was the most 
cubby used mnetliod of drying tihI, t granulations to the pail, 
llai,l.la’d drying to now equally popular Notable among the 
tiecer mechu,bn being ,ntrcdma-ed are the ltwd-hed dryers lot 
’byceg tablet granulation by flemd,natton. the niateriel is still -
Pond" and agitated in swarm a,, stream while the granule. 
trot, 4 maintained in motion Drying tote comparing the flu-
id,&ed bed anda tray dryer for, numbered tablet gi-anubatiuna 
itcdteeted that the fon,nrr was IS times (Cater than Il,. conven-
tional method of tray drying In r.dd.tuet, to the demeaned 
drying time. the floid,nat,on method in claimed to have other 
sdeanlage.s such as bettor control of dry-ow.temperatures, de-
crossed handling ceets, and the opporttnntty to blend lubricants 
anal ether ,natar.sln into use dry granulation directly in the 
ttii,d.tcd bed See Figure 45.12 

The application of ra.liv l.equiency drying end inS-air4 dry-
ing to tablet granuilotionn has been ecyorteil as nuecessfut lIe 
most mnulatznss trued These methods ricatlily lend them-
nelect to coot.csmeus granulation operations ’fine study of diy-
Uny metl,o.ls (or tablet gcaosbouons led to the development of 

she Novae dryer spites, by Ciba pharmacists end engineer. 
The dryer I. vossular sit appearance to’ the wise blender esrept 
for the h.atingpeli’t and vacuum ciinnectucins By n’s-lading 
oxygen and astag tin, lower drying temperature, made possible 
by drying in a Ca, moan, opportunities (or degradation of tine, 
.ngned.mica duneg the drying cycle are minimized A gve.tau" 
unofiervaity of residual moisture content Is achieved becscnna of 
the ensuing bed, controlled tneipieeture. and roi,tzolleil time( 
period of the drying i ydct l’articbe-aze dustributitun ran bet  
roesUolbeul Icy varying the sprad of rotatton and drying temper 
store an wej as by roonounutung the granulation to the d055redj 
granule sine aAee drying 

In drnng granulations is is desirable to muanlniun a residual 
emount of nuecntore in the grsniulsuntt (tue is neei.u.ery to 
maintain the curious grznutat.eei ittgred.enta, cud, As gums. in 
a hydrated ot,nio’ Alas, the residual moisture contr,hatea to the 
reduction of the static clacIno charges on the particles In the � i." 
se-sections of any drying premos. an effort in wide to obtain 
mactots, morssane eotutetit In aulditior, to the importance of 
monetarue consent of the grauultnuon in its handling during the 
.nnnulinrtu.ring steps. the stability of the products containing 
moisture .anait,oc active ingu’ed.mila may be related to the1 
n,n,atueo content of the products 

Pi-ertount) it was medicated that water-,ehthls col,r.nta can 
,n.grala iocard tIcs surface of the granelat.sn during the dry-

ing 

pree,-an. resulting to uiiottic-d tabulate alter coampecae,on 
The, in alas usia for *at.r-o.tlnbledn.g .ubstz.,ces, reesltsng in 
tabletsunsatisfactory as to content un.foem.ty, Migration can 
be reduced by drying she goaeemlasis.i ste-ely at tow tempera. 
torts or using a granulation in wInch the nmstar d,luent up 
protocol Air granules of large pertmclo site the presence of 
is,croeeystallune c,.11ulose in wet gianuilotions also reduces in, 
grati.un tendencies 

Ails r drying the gratiiilnuon in induced us particle sun, by 
passing ,t th’wrgbn a wnallez ,nsel, unreel,. Fouowing dry 
screrinung, the granule sure ta-nde to be more uniform. For dry 
(r.sulsbstns the a ,cen size to lie selected dogcenebc on the 
ilmacnttrr of the pcinelu the Ililbutnimig s’s-a are a.tguimted 

TaxIeS. M. I,, St,,._r aizaeu - ’,’y 20 ,v,i, 
rabbIs. The to 54. ash, u.n. IS wed, 
tablnis ’slat. ’55. .,idi use is asic, 
tubleti to inch aad larger nsa tin.cet.ls 

For ns,sIl onnesal,u, of granul-ntizn, tcoccd arreens may be used 
sod the material punted through will, the aid cit a stainless 
steel s1i,turls. W,,h larger quantitte.. any of the comminuting 
nulls cr51, ssrr.’ao cneranpnod,ng to (1,5.0 lust toenbersed may 
be used Now that the smaller the tablet, the finer the dry 
geannlntiori to (emitt. we uniform Sllu.cg of the die csvtty 
large grnsslez give out ,riegul..r fill to a comparatively small 
the tartly With to.iiprassezl tablets of sodium bicarbonate 
lscto.e, and inagne.nuuuu tnauhtate, a relatmonolup has bee, 
drsnno,’,ueslad between the particle au.to of the granulated she 
tentil and the oteisitegnatton time and copping of the resultant 
table-ta For a salfalhmaoale granii10t000. however, the particle 
size distribution did ii.t appear to influence hardness as 
uhsuntcgretuoa 

� eaase 
AS 

cy 

!t 

(stairs 4S-iS (coil sesu.Oii 01 Ito7 itiyrr 



0O000g
 0. 

0 
0 

CsOpaitidsSs. 

0 

o Coean,ipe.y 
blinnac. 

sold. 

Pap..e 45.I2. Three ve,uons of IluidIved bed granulation and dry. .ng A Toe"omay method used in (orwensonal Iliad-bed gran. station oaten, I botiomigeny method used in Wurster me. suipemion columns, C tan9ent.allp.,y ,.teiliod used In rotary fluid-bed coate nulato,s (courtesy, Aster PubI, adapted from Rc’tcrenc,31) 

Alter dry granulation, the lubricant is added as a fine pow. der It usually is screened onto the gv..nulmion through 60. or lO0’muh nylon cloth to chniss,ate small lumpti as well an to 

) 

5) ,ncreas. the covering power of die lirhneai,t A, . is ileoi,ablo for each granule Sob. covered with the
 lubricant, hi in blended with the graniilalins div gently, preferably in a blender using a tumbling action Gentle aetio0 I. desired to Test

 
the undorm gisniil. ace resulting from the granule. lion step It has been claimed that toll much fin.powder., not desirable because fine powder may not feed into the die evenly consequently, variations in ’aeight and density rr.utt P.s. powder.. comment, il.stgnnied on fine,, also blow out ar.w,,l the upper poach and down put the lower punch, inalung it necessary to eke* Use isselmine frequently Pine, howenrr, at a level of tO to 20%, tradot.onally aft nought by the tablet for. 

mulster The limseace e(seme fine, me neresenry for the Proper filling of the the cavity Now, even higher coflsrntrat.,n, of fines are used sucesesfall, in tablet manufacture Mt loves, tigators agree that no general limits coast for the, amount of on that can b, present in a gr,inulat.on, it must be deter. mined fee each specific formuls. 
Many formulator, once believed (and anise stall believe) that oveeblending entitled in an inersasnil sms,,nt of fines and. benve, caused sir entrapment us the furmula The capping and laminating of tablet. associated with Aveiblending lobnc,.nte was thought. to be caused by these oar pocket, Meet sciontastg noon recvgnt,e shot  iso,e Plausiblecsplannt,o.r has to do with the (unction o(tJ.e lubricants themnelsc. Since the very nature of. lubricant tend, to make surfaces lees susceptible to adb. nios, oveeblendlng prevents the intergiariular bonding that takes place during cont" two 

Fluid-Bed Granulation 

A new iisethed fee granulating evolved from the floul-l.sd itry. ag torimnshi,gy ilnecr,brsl earlier The concept was to spray a granulating solution onto the suspended particles, wlsmch then would be dried rapidly is the uisipeedmng air ilie main benefit (rein this system  tho rapid graoulatisn sail drying of. bitch ’flie two main tituw that develepeml this technology are Glars 
and .tersirmntic The design of thea. systems is basically the 
san’s with both companies (see Vig 45.12) In that method, particle. of an 11,0,1 material or the active drug err sIiolwnile.l a ocrt.cal rohmmss with a naing air nh cam, while the part.. tIes arc suspended, the common granulating material, is no. lution are sprayed into the column There., a gradual pas tide buildup under a controlled let of rnoil,timois resulting in, tablet granolsuon that is ready f.r compression after the addition of tIn, ti,tmnesnt An ohs,.., setsanIspo reins ,m,,ro grs...ilnong and .lrying can Lake place in a single piece of equilanent It stsu.dd lie i,mitod, however, that many of file ..an iliurus,sod 

Previously can besiipptieml with astesm jacket and vacuum and can provide the oasis advantage 
In the.,’ systems a granulating solution or solvent is 

eprayrd into or onto lii,’ bed of a,mepiimi$ed particles The rate of 
Addition or the lender, temperature in the bed of particles, teeiperst.ire ..f the sir, volume, and n,omsture of the sir all play an important role is the quality and performance of the final 
product Many sc.enti,ta feel that this method is an extension of the wel.graiiul,l.,sn method, so it incorporates many of its concept. Ilowever anyone who her developed a formulation in 
a fluid -bed system known that the many per,  parameters involved ri.akc it somewhat more rensplee In oddition tans 
use roe the preparation of tablet, granulations, this technique also has been proposed for the coating ut solid p.rtarlae so a means of improving the flow properties n(small particles It., 
a.rom’thers hs000lieersed that, to gencial, fluid-bed granulation 
yields s lest dens. lilletidethan conventional niethoda, and this can sEW ai.beis1uent cemprouai.n behavior. A harge-scale 
fluid-tool granulation process has been dumbed for ’f’le,ol 
(McNrni Methods (or the preparation of compressed table’s have been reviewed in the literature 32 

In the Mr,ck facility at �lktoa. VA, the entire tablet. 
ssaniifociur,eg Process based oil a wi’t.grynmujst,on ,n.thsil is 

I) 

compuler.cOntrelled. By mean. of a rnmput.r. the system 
weigh. the ingrodienta, blends, granulates, dries, and lube. 
eat.. to prepare. uniform granulation of npeciAed particle 
aloe .mid particle-size distribution The computer directs the 
compression of the material into tablets with enacting spec-
ifications fur thurbne,s, weight., and hardness Alter corn’ 
preusian, the tobleta are coated with a water-based film 
coating The computes control, and monitor. All flow of 108 
tens1 The plant represents the first totally automated phar. 
mac.utieal manufacturing facility See Figure 45.13 

Although the Merck facility represents the .00.1 folly auto. 
mated production op.m’at.on. there are many others throughout 
the tnduatey that have pactS e(tlie operation (such us coatiag, 
compressing. or Iliad-bed grsnulataon priceest operating under 
a high degree of sophimaticatuon sad automation Thu. is the 
trend for the future Equipment suppliers work ctoecly with 
individual pharmaceutical companies is designing specialised 
and unique systems 

Dry Granulation 

When tablct ingeedic.its are sensitive to moisture or ore unable 
to withstand elevated temperatures during dryius5, and when 
the tablet ingre.hienta have sufficient inherent biislin( or relic’ 

cc properties. slugging may be used to (semi granules This 
method in referred to as dry granulation, pi’ecosipreseusn. or 
ilsoble.rompressiois Is elmmmnatai a number of steps but still 
indwles weighing, mlomng, slugging, dry screening, lolirication. 
sod compression use wt.-isgrsdiei’t. duluerut (if required). 
amid poet of the lutuncant are blended One of the constituents. 
either the attune ingredient or the d,huent, .1,51 ties’, cohesive 
properties Powdered material contains a considerable amount 
of air, under pressure this air is expelled. and a fairly dense 
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piece is formed. The more time allowed for this sir in escape, 
the bettor the tablet or slug 

When slugging is used, large tablets are insile as slugs 

because fine powders flow lester into large .urilies Also. pro. 

’tuc.ng large stup decreases Product ’OR time. ’di tot in are tIm. 

most practical ammo (or slugs Sometimes, to obtain the pros-
sure

 that is deemred the slug moon are reduced to Y. in The 

punches should be fiat (aced The coinpisissed $lugs civ cons 

minuted through the dsairable mesh screen either by hand or, 

(Or longer quantities, through the Ftmapatnek or similar corn’ 

minuting mill. The lubricant remaining is added to the g,snui. 

tation and blended gently, and the materiel i,compressed into 

tablet. Aapins is .good enample of where slugging ma antis’ 

factory Other material* such as aspirin comkssatieita. ate-

teplsemsetidin. thiamine hydrochloride. ascorbic seed. niegise 

s.um hydroxide, and other antacid compoundu may be treated 

similarly 
Resuls, comparable to these accomplished by the slugging 

piscess also are obtained with compacting mills In the eons. 
pection method the powder to be deosified passes between 

high pmuaore rollers that compress the powder and reus.ne the 

air The droamfied nuslenal mu reduced tea uniform granule air. 

sad ominpreseed into tablets after the add.t.on of o lubricant 
Excessive preaeu.cs that maybe required to Obtain cohmsiao of 

certase materials msy result in a pralengal dissolution rate 
Compactm,t mills available include the t3tmlaonator (I"ucz’ 

podriel), Roller Compactor (Vrcror), and Uue Compactor Mill 

(Airs Chohnrrsl 

Direct Compression 

As its n.m.’ implies, direct compression co1s,iitaofc,uitPressii9 
tablet. directly from powdered material without .nudifymng the 

--
tiguse 45.53 Compute. control ’0010 for the toss large-scale cos,puse"contnidmi tal.le( masi,(aelu(iflq facility (couuto’iy. MoreL) 
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physical nature of the material Saul Formerly, direct corn. P’orced’flew feeders are mechanical devices. available fre.,i 
prussian a.. method o(tablot manufacture seas rearmed fir. pliorissecutical equipment manufacturers, designed to donor. 
small group of crystalline chemical, having all the physical ate light and bulky material Medisoucilly, they mouita.o. a 
characteristics required for the (cm.ati.n of* good tablet. This Moody lIon of powder mooing into the she cavities under mod. 
group includes chemicals such co potassium salts (rhlersto, scat. pmesuce By increasing the density otlhe powder, highe, 
rl,tride bromide, iodide, nitrate. perniosginace). ammonium urntoriiuty is tablet weights is obtained S.. Figure 45.14 
chloride. end metheisjiune ’Theta material, pea,. colassize Recently, many companies More reversed their s$uruom (in 
sod lion properties that make direct mmp.en possible some d t.eeospre,siee oystern. Some forusalstions wads by 

Since the pharmaceutical .nduatry mnnu.ntly is making direct eoesprelosen wee, not as forgiving a, the older out. 
efforts in increase, the efficiency of lablet.ng eperauon, and granulated product. were As raw material sanati050 ic 
as dote costs by using this .ssalle,t amount of thou space aiid tuned, especially with the drug, many companie, found them. 
labor as peesible for a given operation. usreeemng attention is selves with poorly cwmpoctabl. formulations Interest in direct 
tong gores to this method of tablet preparation Approaches compression also in stimulating basic research on the Oonab,I 
being used to mobe this method mere usreenaHv applicable ity of pewdore with and without additives Direct cocepreasien 
include the introduction of formulation additizis cspslile of formulas or, included in the formula section found ine pages 
imparting the characteristics required for camp.... and the 818 to Ml 
use of force l’aeduig devices to improve the S.,r of powder 
blends 

For tablet& in which the drug itaelf constitutes a major Related Granulation Processes 
portion sorties total tablet weight, it iv necessary that the drug  
p.sseas these physical charactunstia required for the (555150. SPIWRONIZATION�Spberon,zatson,a ferns of pellnizo alien to be compressed directly. Direct compression fec tablets tiuio., n’f.n to the formats., of spherical particle, frons sort containing 25% or lea, of drug substance, freqi.eotly can be granulations Since the p.rueles are round, they have good floe used by formulating with a suitable dilornt that acts As a properties when dried They can be formulated to contain oaf. 

I cuisine or vehicle for the drug 
Direct’csmpreanion vehicles or camera moot lisoc good Hoof 

fic.ent binder to impart cohesiveness for lablet.ng Spherosim. 

,, .and compressible characteristics. Theme properties are i.n%,. 
lion equipment ouch as the Maruoisrizor (Laisiai and the 
CF.Or.nul.tor (V.corl is esismeociolly available A wet gross.parted to them by a prep000esa.og step such as WrI granola ulot,on containing the drug substance,d.lueuit 44 reiluirodl. Caere. slogging, spray drying. opherenizotion, or cqstolluzalisn and header. is passed Srst through an enttuding machine to These vehicles include processed forms of most of the comiiios form ond.ohsped cylindrical segments ranging in diameter from obliterate inclinling dicuilcium phosphate dehydrate. trirslcism 

phesphsle, colcium sulfate, anhydrous lactose, spray-dried Ion, 
0 St. 12 mm The segment diameter and the size of the Snot 

(one, prusgelatiniz.i’d starch, compromshle sugar. mom,nslol, and 
spherical particle depend on the extruder seri’an site Alter 
estrusian the segments are placed into th. Marumertzer whore micrix rynlalline cellulose ’These roniinerc.slly available direct. they are shaped tnte spheree by centrifugal and frictional compresesin neliicles may contain small gu.int.ueo of ether torte, en. rotating plate toes Fig 45 IS) The pellets then .me ingredients (cg. starch) as processing aid, Uicakium P1w" dried by conventional methods, mined with suitable lubricants, 

Photo dehydrate (D, -1’.b. Stos)y.il in its enamelled fern, has and cn.npcete.d iota tablet, or used zr oaliOiilw.Sl ii.ittnal good lion propertie, and compressibility It is a white, crystal. Micrecryalalline eullujose has bien shows to tie an effective agglomerate aggbo.rat. insoluble in water and alcohol The chenricol diluent and binder in granulations mob. opheron.aid �’ The as odorless. tasteless, and iionhygroecop.c Sinc, it baa no sit. advantages of the process include the production of granules. he,snt lubricating or disintegrating properties. other additives regular in shape, sloe, and surface characteristics; low (nobility must be present to prepare a est.sfa.tory formulation resulting in fewer brie, and less dust, aiid the ability, Is rego’ Conspoesaible sugar consists mainly of sucrose that is pro late the size of the spheres seitlias a narrow particle-sate oezaoil to have properties suitable for direst compression, It dislobotion. also may cnntai,, small quantities of deotnu. starch, tor revert Spheres also can be produced by flood -bed granulation sugar It.. o white aystslhne powder with a sweet taste and 
complete water aololeht) It requires the incerporatmon of a 

techniqseo and by either specialized equipment such an the 

suitable lubricant at normal levels for lubricity. The sugar is 
used widely for chewable vitamin tablets because of ita natural 
sweetness One commercial source isO, P.c (Aviator) prepared 
by the cocryntsllivation e(9?% sucress mail 1% deotnas Sonic 
forms .f tact.,, meet the requirements finradirect e.mpm,,econ 
vehicle. Hydrous lactose does neil flow, and its use to limited tot 
tablet formulations prepared by the wet.grsnulat..a method 
Both anhydrous lactose and spray dried lactose have pond 11(w�
ability oad compressibility, and can be used in direct comprise. 
anon provided is suitable disiatagrant and lubricant are present 
Mannitol as popular dilisont foe chewable tablets because of 
Is pleasant taste and mouth feel resulting (times its .scgstine 

Iseatc(sotiitien In its granular form (ItlAm,.icss) at has goad 
Row end a.npr.ssibls qualities It bass low moisture control 
and is not hygrtacopic. 

The etcipient that hae been studied estrssioi lyon a direct 
compression vehicle in mucrmryotallune celluuloae(Ancrl, F’MC) 
This nonfibrous form of cellulose in Obtasiast by spray drying 
washed, acid treated cellulose and is available is. several nu.,iini.,.i_, 
grades that rang, in average particle sire from SOta 100 .mn. II  
it waleririsoluble, but the material has the ability tadrmnu’ flui,l 
into a tablet by capillary action, it swells en contact and thus 
arts on a dis.ntograiing agent The material how, well and has 

iisgisa ,,t atltluhricrLnt ,1,,sl,lus lhi,..ri.q.iising a lower figure 49.14 Conning device, designed 10 is,.,iiiote ’low OS gOd0’ 
keel of lubricant than other evclpienla latiuns (ou’ high ineed met her" (courtesy, iouievt’ennwa,i) 

Figure 45.05. The essideot a 05.400 Moeemeu.zei icniirtesy. tsuwal. 

CP’Ocanulato, (Vesto,) These processes, however, naust begin 
with crystals or nonpareil seed, followed by buildup Esort 
resulta, such as sphere density, are different for the nsrinu.o 
methods and could be important in product performance. These 
poncoosee can be runes batches or continuously. 

SPRAY.ORYING�A number of tabletsng additive, sail. 
oblu, for direct compression have been prepared by the di’ying 
process known as .prey.dryiag The method consistse of bring. 
ung together a highly dispersed liquid and a sufficient volume of 
but air to produce evaporation and drying of the liquid droplet, 
The feed liquid may be a solution, slurry emulsion, gel, or 
paste, provided it is pumpoble and capable of being alienated
As shown in Figure AS. 16. the food as sprayed into a

 

current of 
-arm faltered sic The air supplies the heat for eviporatieis and 
conveys the dried Product to the collector. Its, air is he. es 
h,unted with the moisture. As the liquid droplets prnrs.nt a 
large surface area to the worse air. local heat soul transfer 
ciwlllci.nls are high 

The spray’dned powder particle, ane liossugnnesuo. spprnis. 
imately spherical in shape, nearly uniform in size. sod Ire. 
quontlp hollow. The latter char.cteriscsc results in Inw balk 
density with a rapid ret. efaeluition Being urisfocmn in sine and 
smulunnr.ml, the partake poseso good llowsbility. ("ne design 
soil operation ,if the spray’mlryer can nary many characteristics 
Of she final Product. such as pvi’tiele situ’ and size d,nmruhsutu,sn 
bulb amid particle densities, porosity, moisture cootent, lion. 
ability, and Inability. Aiuio.ng the spray-dried materials snail. 
able (or direct compromise fcrisulaa are larte.., maisnitul, and 
Owe Another application of the process in ubleting "’pray. drying the combination of talil.’i additive, as the diliionl., 
ulis.ntcgnant, and binder The spray dried material then ue 
hI.:aded with the active ungrodiu’nt or drug, lalu’irited, Anil 
compressed directly into tablets 

Since atonsuzallon o(tbe food result, sit a high surface area. 
ll,r moisture evaporates rapidly ’The evaporation keeps the 
product cool and an a result the anesthetist; spplmnnl,le (or drying 
hetst.nens,tane

 
materials Among heat.sensit.oe pharmaceuti. 

rrto crime,eucr tOtiStOSt 
ucCOO 4 

it 

94004 

to 

see reomics 
Fnguie 45.16 Typical spray-drying system (cotutesy, Bunsen (rig) 
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cal. suramsofully sproy.dnied are the amino sods, antibiotics as 
siiieomycin.  penicillin, and etreptemycio. ascorbic 
acid, caneora eslrarla. liner estracta. pepsin and similar to. zymase.

 protein hydn.lrs.tes, and tliiaunino" 
Frequently. spray-drying is more economical than other pro, 

cusses, since it Produces  dry ponder ilinnttly from a liquid and 
eliminates other processing step. ma crystalli,at,oa, precipita. 
tiso, filtering or drying, particle size reduction, sod particle 
classifying By the eluinuuiauon *(these steps, lob,,’, equipment 
casts, space rcquircmenla and possible eontasunat,on of the 
product are reduced Intrinsic factor concentrate obtained from 
hog mscoaa previously was prepared by L.rdertc, using a salt, 
Precipitation peoeeu followed by o freeze’drysng By smng 
spray-drying it was possible to nianiufscturo a high pads ma. 
tonal l.uy a continueuo process ’flue v1iher,cal pastiche or the 
pmssluct facilitated is nuheeqiient lil.iiding with vitamin B5, 
S.nsl.mr eflicienrift have been found in preom.e, producing 
magnesium tnsilicots and dihydn’oxyslumunum sodium carbon. 
ate. both  chemicals ore used widely in antac,d preparations 

Encapsulation of chemicals ales can be achieved suing 
sproy.drvsuug squipunent The process is useful in coating one 
material on another to protect the interior nubeteom 
cons,ul Use rate of its ncleso. The subatomico to be coated can be 
either liquid or solid but must be insoluble in a solution of the 
costing material The sil.solulmle valentines. A and D. can he 
costed with a vancty of ioatensla such ab icicle gum to put. 
rent that deterioration Flavoring oils and synthetic flavor, 
are coated to give Use so called dry lissar, 

SPRAY-CONGEALING.�Alto called spruy.cjsillieg. stiesr 
congealing is a technique similar to spray drying It esessiols of 
melting solids and reducing them to beads or powder by spray. 
meg the molten feed into a stream of air or other gsa us, some 
manic equipment to used as with spray drying, although an 

source of heat is required Either ambient or cooled air is used. 
depending on the freemssg point of the product. For cssinplc, 
nsoeeglyca’ridos said iimmlar materials are spray congealed with 
air at 0.0010 A cli.se.l.loop oyst.iii with rrfmuger.stion cools and 
recyrlu.s the air. Using this process, drugs run be dissolved or 
suspended in a molten wax 40iI nls’ay.congral.d, the resultant 
n.aterial data core be adapted for a prishuiigrd.release (ores of 
this drug 

Among the carbohydrate, used in ciisuprewiod tablets, man. 
utstsl is the aslysise that possessom high host stability Means. 
tel nielts at 161’ and. either alone aria csnsbi.motuoi. With other 
carbohydrates, can be fined and spray congeoleil. Selected 
di up ls.s, bcc.i chosen to be :sluble in thieve (muted mmntom.. 
and the resultant spray cangealod material possesses eocellent 
Slow and rompression characteristics 

TABLET MACHINES 

As mentioned previously, the basic mechanical unit in tablet 
compre.euen iaeolvs the operation of two steel punches within 
s steel die cavity The tablet is formed by the pressure exerted 
u.s the granulation by the ponchos within the die cavity, or cell 
The tablet assume.s, the site and shape of the punches and die 
used Site Fuguuree 45 II and 45.18 While round tablets are 
used more generally, neal, mrapsule.fuuin. square, iriangsilar, or 
other irregular shapes maybe used labowise. the curvature of  

n 0,00 
rD DO 
1DDD 

Oneone .nngse. ii,e’a, r... 

Figure 45.57 Concave punches 
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Table 45-3. HepIt-Spead Tablet Mad No 
(contlnu.d) 

laMad"" 

MA(Sie* lOOt 
iASSJT 
isastyte mss pool, 

teresa 
eat 

0)0011 SIICi0)f enCOs% 
(2e,n.n, SS 162200--7701D 16 

67 Ii 7660-4060 IC 
73 e 2920-10.200 IC 

tl,n.belh.HaI epelpmen, 
AP-45.(0t) IS I? 1.00-4300 a-IS 
Al St LOU 55 I) 2200-7700 S-lI 
AP�65-1.04) 65 ii 2600-9100 s-It 
AP.71-1.0IJ 71 II 2540-9140 0.1$ 
SI two) SI 17 2040-7140 8-Il 
6cxwu 61 13 24404I540 8-18 

d� -11tune permitted oath. hIgl..spe.d machine lb... deasce, 
lestaated.n Figure 40-14 Pre.song with tnpticoinpre.a,oit 

punt. (s.. Table 45.3) penciL the partial c.mp.dioo of mat.-
nat before no.1 compaction lii.s prorates lot pail..) droen.-
(ion and particle OflOiltaUOO or material bets,e final comprea. 
sian ’lies helps in the direct C pactilig of materIals and 
-duct laminating and capping due to eot.rapprd air 

Multilayer Rotary Tablet Machines 

Tb. rotasy tablet mach inns also has. been developed Into nssd 
cia repaide of preduetog multiplr.I.yer tablet., the machines
sie -life to inch. I. Sac 3-layer tablet. (Vere. Pr..., Stoles! 

figure 4525 Rota,,..,. Mark 11* Designed for iu,uprcoeunenls in 
sound redoct,e.s, opetamee solely, deantosess. amid operational roes, 
neiweoce. note she tastrol panel on front 04 unadsmnor (tourtesy. 
lium000sJMsnrsey) 

i9..e 43.26 The movement of tablets on site table Of a double 
rola,, press (coonesy, VecIottCollo.) 

P.snwsIO Stn.t,flod tablet, off., a number of advantage. 
Ineumpatiblo drup can be formed Into a single tablet by sep 
orating the layers Wflteinrng them with a lay" ef,neet met.. 
not It boa permitted the tonssi,tata.o of t.m..d.lay acidiat,on 
s.d otl7srn a wide ranety of poe..b.l,tio, in developing echo 
enmbu.Msong that gree the product. identity 

Onginally, the tablet, were prepared bye aingk-co.nprm. 
won method. The die, we,er flhl.d with the dsffere,,t grands. 
lion’ us esicresarer lay.,., and the tablet we. formcd by � single 
coe.prsw.sn strobe The separation lines of the tablet. pee 
.msd by this octb.d tended to be irregular in the machi,.. 

law .na,I,b). (or mult.leyer production the granalat,e.s re 
,ewro a precomnpreseion sIsoke after the One and second fill, 
which lightly comport, the grans,tst.os and maintains a well 
d.,Osed ,sr(ace *(Separation between each layer use operator 
is able to eject either prees.npcease.l layer with the machine 
’uniting at any denirrsl speed foe periodic weight and analysis 
checks 

Other in..Itit.ls-csnmpras,ien presses can receive pron.ousty 
ceniimreued tablets and cemprena another granodation around 
the pre(onned tablet An example eta press with this capability 
ci the Manasty Oryrots lThoano*Istanescy). Prmioi.r.-mo.ted 
tablets can be used to Separate inson.p.ublc dnig substances 
cad also to xis. an *flta,,c coating Is the cure tablet. 

Capping and Splitting of Tablets 

The spbtting or copping of tablets is s.c of peat macera and 
annoyance in tablet matting It isqonted.Oh sit to defect wh.te the 
tablets see being processed but can be d.tsrtad tiesply by cigar. 
misty shaking. (cm is th, cupped hand. A $Iiglillyduppcd tablet 
doe. not ncernsanly moan that the tablet will cap or split 

There are many fatten, that may coine a tablet to cap or split. 

Riom lb., or peeder. edsisls imps air in the tablet costume 
t)e.p markings on tablet ss.arhes Mummy Jrsigns Os wore. es 

youths, are ion bused sod decp Holding iiiaotia6. are juan as alp.e 
poafe aor deep, heavy assuluegge 

W sad �go"po a Pnd..,eeiu.anloo,mtd be ssosth and bulled 
Nicked psoth.n allen ease, r.ppus5 The ikretop.noet if Ons, body 
dgs,nn lelilet. indicate. wear u.s puinoioes 

War.. As. Do- .hesld be ,ellsced or rester..) Di.. (list ass 
rhres,a.ptstsd om bavt tisipitee, cambele omyta wear lesow amid pie 
better reu,ha it,.. onh,aae, lIars duo. 

Too nest, prsea,ro tip .ndne.op the p’nwtws on the marl.... the 
msod,ticxissy be 

.,�wlJn.eiiabl. fennel. It nor be isoomes2, , tiso fsesoula 
Pd... s.d left ge.nslau.sa mm, type of grani.lat,ea n,5 nat Ostep . 

(roely .Osa the that. Usim (cang .a.on.im waigelos and isfi or copped 
L.blet. 

r0.rs ,sesheied ponohee traction pondas ,m detn,eaeual ma the 
LAW et uiisrj,ror .l,.It s.d will sot pu5dm.et tablefs of aworsi. waiglut 
On. piirirh emil at .bgsunent mar maw. mine tablet to split or sap on 
000ry taesli.t,00 

?0%k-  
t*WT4lleflAgzrz
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instrumented Tablet Presses 

Csunpromaseal and qactmenad forum involved in tablet comumprCell 

wonton bostoeliod by .t*aclsmng strain gaugs, to the pinuch.a and 

ether prose components mn,Ise2 in coolpeanasen lime c4.euacsl 

output of the gauges has luseis moaatared by tol.unefey vr use Ste 

dumal-twamu sseslloo’copo equapeal with ramsoo." Instesonlenlon 

us.. 1m.imde a Study of the cumapuiction characl000*erS tiyeaou’ 

lotion,. thor Ilowabmlmlwo, and the etfeth of (mainutotieu5 addiUres. 

oath as lubneasL% as well aa differences in tablet pr.eadei.gis. as 

shown ,50 Ptgwss 45.27 to 45-30 Phyemcal clsar.denstiis of "’t" 

Pignie. 41.28. Dcccl wemglsoeg of tablets produced gum actual 

use.glst feedback for the eoritmcltet of the (mussy It 100 been in 

the bottom kit of Fig 4127) 
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figure 45-29 Porte Umtte curees for two types of tablet press 

let., such ae holiness. fnababty, d,mstagratisn isins, and don.. 

lotion ruits, are sidusionced nut only by the natuim of Use funnud.. 

tilm hut by the cemsproeaiOsial form as well 

As can be seen in lhgsr.s 4529 and 4P30, the rate arid 

duration of compaction forces con be quantified The rate of 

force application base profound effect oat powder orsaohdstsao 

sastiws the die and, he, ellldmacy of p.eliuug sad powder 

coiripactiun The raw o(releaseo(k?ce.sr,teosmnpsemlOis bass 

direct effect oath. ab.hmty of the tablet 40 withstand relaxation. 

* prominent bypoIbui% foete,ed by Illestaild" ° and later 

t..enl,erger° amiggeated that capping sad laminating of tab. 

lets is caused by goo-rapid strum relaxation or ml.co.npieisiafl 

This captain. why slowsOgs tablet pneasuiisd sot.,i tapered diem’ 

is useful in such sitimatmosa Moat prominent ptsatnsareulical 

nrientasta hare embinceul this thaery .nd larp.hy have die 

counted air entrapment a.. caus’..d ropplag sod Iantiuueuisg 

Figure 46.30 praaesla on iiitecoataig .etefl.lato. Welter and 

AuglIurget reported that as conspact.olt fence rises, tlte steel 

tooting .ct...lIy, ..umpreaaaa in acccsxuxandatiort to thole force. 

applied. The force, used to produce a tabict are considerable 

and should be monitored and undemstnod." Therefore, defini-

tion of die compranslonat force end duration of (ore.’dwell 

time) girsog a sust,ofaclofy tablrt for s f,nsmuliutomn provides an 

mn-pits .44 com.trol toe ubtuiunisg both t’btet iv I5b1e1 cad I.M.�of

 undoruitty (tee Pigs 4524 and 45-31) 

lnatrumaiitnmion barn led to the development of on line. em,-

toaoatiC. electrtumechanue.il tablet wu.ghtco.trol oyatr.i.s repa-

plgi,re 45.30 PInt showing the upper and lower punch forces at 

fuu.ca,oetsof the position of the punch totA, within the die Abiasla 

tosce!dusPlaceiienttmirm also slsoonu isa paot of the pos.eion of the 

tablet ceess.t as a function of the coeepmesutun torte 
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ble of coousuouoly nIonutonng the weights, of tablets as they 
are produced. Unit. are available commercially (The,ns. Tab-
let Sentinel thosie,s £’.gI, Pelts Compression Yore. Monitor 
tRoyeia.id Apt.), V.1. -Tab .Stokr,IponnswlO) and are applies. 
We to singl, or rotary tablet machines. Most commercial 
presses today can be del,vend with ioue, sort of matrunienta. 
UM attached When tablet oseughta vary from preset limits, the 
monitor automatically will adjust the weight canted media’ 
aiim In icutablish wsChas within acceptable limits If the 
difficulty atatinu. Use owl will actual, an audible warning 
signal or an opuousul aliut.uk,wn relay on the press (sea Figs 
4521 and 45 28) Macc production model tablet pr cues were 
equipped with complete snstrunientataon (optiona)) and with 
optima for stataitacai analyeia and print out of esnupreooion 
ejection signal. The techniques sad ophmt.ons of press in-
otrun.ntation has, been renewed." 

Contamination Control 

While good manufacturing procures used by the pharss.eeub’ 
cal undaotry fee loan, years have Wesaed the Importance of 
cleanliness of equipment and fmol,t,o, for the ,nanuf.ctur, of 
drug product., the pe.sieillsn contan000tuos problem resulted 
in renewed emphasis on thou aspect sit o.soufoctunng Penicil-
lin, as either an airborne dust or rataduel quonUtses remaining 
In rqwpn.ent, is believed to have contaminated wirvlatrd prod. 
Oct. in suflicient concentrations to cauae allergic reocti000 in 
individuals hyporoensiuree to penscdbn who received these 
products 1%us, resulted in the industry spending millions of 
dollar, to rhenge or m.slify building,, manufacturing pm 
tosses, equipment, and standard operating proredor.. to elim-
inate penicillin oo.ntsm,oatiwi 

With this problem hrt conic rcu.e.oed empisoosa on the dust 
problem, material handling, and equipment cleaning in dealing 
with drug,, especially potent chetnucols Any prorate iurnng 
chemicals in powder (ores can be a dusty operation, th, peep’ 
station of cnmpresnnd tabl,is and encapsulation tall in than 
catngoey In lIs. design of tsblstpruass atsentoen so beuug given 
to Useesnl,r,l and ,i ns,naln,n ef.lnstgen.rat.cd in lii. tablctong 
process In the Iterfeela pri’ss slisw,, in Figure 45 32, the press, 
ing co.npartu.cist is co.nsuhitclv sealed off (rein the oolale 
eenrosmeot, makusg centstentiuminatoon o,arly impossible.The 

protecting compantauent can Ise kept duas.fr,a by the are 
supply and vacuum equipment devcloa’d for the machine It 
removes airborne dual and granular pntUeIco that has, not 
been conspressed, liii.s keeping the circular pressing comport. 
n.ent and the upper sod lower pooch guide* free of duet 

Drug manufacturers have the nrnpsn&abty, to make certain 
that wi0000gansams present in itniohed products are unlikely to 
cause harm to the patient sail will not be dclrtenose to the 
product An euttsmak of SaL’no.udts infections in &anduiaviaa 
countimi was tesord to thyroid tablets that had been prepared 

Terminal 
Process 

Erocodff 
Csn  Shotel 
Peenw

  

p 

lO-
Election C 

Cmntu  

lIqure 45-31. Sche.iu.ul,c of an oostrs,mcoslatoon system using a no-
OOuiuoputee as deceli,tued bv Sihe.s,sgptoogh 

lOw. 4532, (cisc Pc.lecta $000 high speed babieb press with 
peesslngcoinoanmont<orp,sieielytcsied 050 (ions outside eanulon-
meet, snaking ceoss contalsination a’tposslblc (courtesy, Raymond 
Auto) 

(ruin conla.o.nat,d thyroid powder ’flu, concern eventually led to 
the establsshn.entot microbial touts (or raw material, of animal 
or botanical origin, e’,ponally those that readily support m,crbsal 
growth and we out rr,ulrrtd sterile during vs.lmequee.t proemo-
ing linnoful is,000rg.o,51ns vshi’n prc.ent iii oral products us. 
dude SaIo,soarLti 

ama 

Escliessrlow cob. cert’on Psssdoinosnne 
spa 

such as Poenodsnon., aosdStophvticocc*ssass.eac ’The cemprndio 
have microbial limits on row materials such as aluminum hydrot’ 
ide get. us., stsrrh, thyroid. cues., and gelatin 

Amer, represent essinpina of the industry’s efforts to can-
torte with the intent of current go.et manutueti.nng practice as 
del$nesl by the FDA 

WET GRANULATION 

CT Ac.tammophon. 300 mg 
aiCaCO.isfl olCaCil N ,o 

Acetansinopl.en 100019 30009 
Polyn.n5lp5uol.done 27  mg 22S9 
Lactose 6115mg - 617S  
Alcohol SD)A-200 pIOOl as"* as 

Ste.." acid 9109 909 
Talc 13S.9 llSg 
Cnensla,ch 4325ni9 43259 

nu.r,d .rei.irswpiien Pool iuPIP irsl.d.rand i.itsse isgotileet pots 
110015951 4 40-mods .oeie. A. for 5501101 ubedy. oral tome a.. Swoon 
151*004 s.icsstisrniql..0..nediioieeo 0.yihr,v.euiai.oe. at S0’aoeia4lii 
Sine,, the du.dginaiuiioiIes,i5ii. 35 irs,hsu000 a,ii ibvsie.or,e arid. 
sak and soinaind. iieougl, .40 lImb triton ones to mooig by lamMing 
ndtmOur .nmAal.o.. Cosnolos.. ,.isg ’o.e5us o.uistosdsoiieawmatch ten 
labial, ,rso.uld sseqlt a Sg(cou.*eoy. 00,1105,) 

CV Ascorbic Add USP. 50.09 

i,sirts .iOoOi Nines 

Atcoeflic acid USP thing 363g 
(poisdee No 90)’ 

Lactose 21.n9 1479 
Starch(pOtaSo) llmg 919 
tthytcellsiloseN 100 16019 lug 

(50-lOS rps) 
Starch (Potato) lusg 409 
Tale 65m9 4959 
Calcium nearste i lug 19 

(impalpable powder) 
Weight of graauotaiwui $36.Sg 

- lesludes 10%.. owes. of Mini des’ 

Gra.sutat. the trot three ingredients with eth$cellu’ 
b.0 (5%) dissolved in anhydrous ethyl alcohol, adding 
additjonal anhydrous alcohol to obtain good, wet granules 
Wet-ocracn through a 58 stainless steel acrces and dry at 
room temperature in on air-conditioned area. Dry..ereen 
through a 020 ot.sinbsso steel screen and isusorporate the 
remaining three ingredients Mut thoroughly and compress 
Use a (at. beveled, …’soch pooch Twenty tabletd should 
weigh 2 39 g 

Chewabi. AntacId T,bl.ts 

ao,os500ls ..tsCs as *010 

Magnesium lriiilieie SOOmg 5000  
Alususeisunt hydroalde, dried gel 7505159 25009 
Moseotol 100 e.g 3000g 
Sodium sacch,isin Sing iOg 
Starch paste. 5% qi cis 
Oil of peppermint 1.9 109 
Magneiluni slearare 14 .9 1009 
Coon .1.1(15

 
10.4 009 

Mis lie .nasnrunain lust. rio and 04.105w.. uuyduo,Ide nAb the u,uio.iiol. 
Musical, 11w sedesIm ,ovd.aioi . mei

 quarter of
pulsed mote.. Owee, 

soiebew isis e.uls lite sued, posmn Ganielnie the paid.. blend nelh thw, 
slateS pacer 0.7 St HOS and irme,nitOSqSi 54-mesh *1010 *441110 06. 
seeing ass esoqneii.on ,ieaiai.. ordeal, siaisk lois -9 Age itt 9545.40. 
l’s,. ho or least 20 Sr and touspitu, 151O59 a *4.0551, il.I laso, beuitedqe 
p,aehleo,seme.y .00.,) 

CV Nes.vitsmho 
eicOI000fs - 0.15(55 seas 

Ascoibuc scud US? (posides)’ 525call 57759 
(hlau,one nvorionst,air US? (powdos)’ 24.4 168 

9
b99 

ft,Pe,llenn’ I 3mg 2319 
Nicatir.asnude liSP (powder)’ 22 .9 ISA p 
Starch 139mg 9149 
Lactose 59mg4129 

2cm 

64ag 459 
Vital..,, A acetate 6250 U 
Vitamin 0,’ (use Pf.oev crystalets 62$ U 87.59 

medson granules containing 
500,00011 nitatnin A acetate and 
$0,000 U vitainsi DIg) 

Magneuuaulu ssearaue 259 
Weight of grarsolatson 10509 

’ineliales ilw Cofinislrig a.r.eess at 5060) does. .swbussod 10%, Ilmiomime 
,e,onweiiaie 20%. 50540w. 10%. vioots.aieide lOp,. and eludes * 
aSeLSOe-o,Wn.n 0, 05.5.1*1, 211% 

Thoroughly, isis the first cia ingreduenl,o and granulate with 
zeus (10% in ethyl alcohol, adding addst.onal alcelsot if neces-
sary to obtain good, wet granules). W.t.ecreeo, through e 88 
stainless steel screen and dry it 110 to 120’F flry.iaocis 
through a e20 stainleas steel screen and add the vitamin cry,-
talela Mix thoroughly. lubricate, and comprew Ten tabtots 
should weigh 160g Coat with syrup 

ORAL SOLID DOSAGE FORMS 17t 

a Th.abromine4$u.nobslbftal 
__sn eutao spine 

Theobroosne 3230*9 22759 
Pltenobaibilal 3j mg 2319 
Starch 39 sing 273g 
Talc 8mg S69 
Acacua (pond..) 9m9 S69 
Statists add 07m9 4.99 
Weight 01 .yoosdotson 299399 

Pi P10, *Shtmir 050.55mM aiseqoatw000istofst.uml, Use Oinp 
Sos  guemilcug tee emeeorome.. and ptonoba.b,tai 04 mMpae iSrongu. 
iS 540th 40*00 add the innnund10 of she isatur,O5. isis thslm’ghlt. ard 
somp, iwo 5001*4% ,rsn.)O ’V.- ants allele. pout, loss beset, .i,w.,id 
nagS a 139 

FLUID-BED GRANULATION 

a Ascorbic Acted US?, SO nsg 

o.caicesis mean, en 18000 

00mM.. no 90)0 555.59 5509 
LactOso 210*9 2109 
Starcl,(potaiO) 53mg1309 
(th5$colluioie NtOO(00-lOS spo) 16 -V lOOg 
Starch (p01.10) 1,09 709 
Talc 6ssng 659 
Calcsumstear.te 1019 lOej 
Wesght of g,ais,lat,oa 1I9S.00 

lo,iiudr, lOS .le.oeu 05 OtiS., 
Add 1155 toss ibsen mgusdioeius le lOin gros..i.me Mi. lou 55. tseiamouura.. 
*00 ins.id O000S,e the euiqleee,ieic in.0rdOo ethanol and wedS din 
soisliOa..id Sop .405,00.5 otP,anol 0,1011w onid.redusialsuie Cease .p’ay’ 
log .s0’eu goad elarliblel ai.ioo,ktod 0.  se .,sie,osnasoiy 3% .ioiiiu.e 
Orunose lime guaiidet and piass tisre, use usuiloble blender leqs.iituulp.dsl 
ihsreeiio,a.isdlres ngreo.enuauh,soo.gsmspia.tetwnlii.ad.add.ine. 
mr,pie.s om(ei0ol.liowIrd. *’..iinhpsrieu, Twenty 1.6110 ihthsidsm9li 

1199 

Sustained-AMaas. (SO) Procainamide Tablets 

5050145515 - Is tacit _is_lIe 

Proc.slnamidc 500 rig S0O0 
HPMC?20*USP )Oonug 50009 
Cas.sas.bswas 60eng 6009 
HPMC 2510. US? iOioq 300g 
Magilesuusn stesssase Oie,g 409 
Stearuc acid lImp 1109 
Talc Snip $Oy 
Weight of granulaisci, 91009 

Ps.we we tail itin. mprdseei. in the qi.n,otalos, and is. los S to IS oW. 
O.soiseiOeisito(isamet(i.s.S.iloiwntei.ttoasaiddmodudWoymlo 
liii Sliaidsabd th.5a. 0i5 I. .ppin.,iiiai.I. 5% ilnesrale SOq0051ioIIp add 
11,0144 lOse. aigredienli. .nti.ioo.q ssrp.e.b000000 Cods .4401.0% Cml, 
V_, stougcapo.lo-uii.pod 5005.59 len iabieis should v,e.gOst 19 

DRY GRANULATION 

ci 

Acetylsalleylic Acid 
muons .7m eantoseuls 

Acetylsalkylic Acid (crystals 20’nmis) 03299 32759 
Starch 72699 
Weight of grau.soiaisous 250189 

Dry Ume siSsies 

5oo enosSiase ’5541o,i 0410% fl,ausiusiilr Ins .1555 mis, on, 
005ltd.aOauOt aid Coamloss oss miags Good 15’c 51,595 to il-is tO-sued. 
vie 5.tasisiail rio iublnn, 05559 4 i54r,n1, pearl. Tee 5.01*,. tOsamold 
nvOgli ) 575q 
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CT Sodium Phenobarbital 
.10*10.0.4 10(4(0 *1101* 

Pt*noba.b,,40 sodo..m 05 mg 4-,3g 
1.10,0.9 (qoflWa, 12so.h) 76 ing 1829 
S*wdo 20m9 1409 
bk 20m9 0409 
M.gneuuoo Heat.*e 01-9 2 I 9 
Weight ofgranulation 919.19 

MMmtho.sugtdp Co eIolo5oiu9s ...da.d 5(60050 
If. I. )6..w* 9.mml.. accordion 0000 4411,10s. 0009414.0555* seen-

- Toss ..ldOt9so.Ad*.e.gh I 

C! Vitamin S Coonpias 
540000.07% eflAOs on *660 
fl000dn m0000s0.300 0713 .ng 7 139 
R40olIasc0 0735mg 7339 
Pyt.dOoo* 

hydoochlu..de 0313 49 3339 
Cakoi.n panloherate° 04m9 49 
Nk0I.nam.do Save lOg 
I close (powdee) 757mg 7529 
50.050. 209mg )I99 
rotc 20 mg 2009 
Stea..c acid (powdeO 0701109 7009 
Weigh( 01 granolahon 025.09 

� Sf01.4., 10% on ..sen.l label 0.10 
M.o oil 9.0 o..ed0%, *.o.ougI,I C00 mmsooth.q..0.s*4.ndseme., 54o 
II- So tometh 9o0.0.04 509100mm 1065(1. 10mg. 0.5(0. C 
pond. Inn 1305(1, thould -.OnI 739 
%.100.o, .4060 00ds00OuSdb  voodoo Ihe.eUbklfto.dImI the pit 104 S 

DIRECT COMPRESSION 

AK Tablets, 
0500(010503 

Apo.n (40-,ne,h ceysIall 

0O.4Oi 

224m9 

as �60 

22409 
Phm.ice*,n 16009 06009 
C&Ifeute (onhyd USP g..n) Pmg 3"9 
(0.1* sugol (D.�Paci 934" 9349 
3(00001. 78mg lUg 
Sob4a 0.0 (SoUred 240) 10 

0- Ch-
hem(0,04009.001, stand -Wed.-..on 4 0*0,30.5 bie*d on, IS ..o.. .1040040,010* 40. 

.0,0.105* I1.nd..4 005(560 psof00(eo..*e,y. 4.nhe) 

CT Ascorbic Acid USP 2SO .ng 
006003 100.0*5 4010510 

A,COlto,( Acid USP 253109 )SSOy 
(Moods. said, coystAk) 

Mwieciys*,10ine ceIlolnw° 159m9 I3909 
Steam .cid sing 909 
C4llo.60 sd.c40 2109 209 
WeIght of granU0404Ol* 47309 
°Aol017H.SO5 
�C300 IsO 
Obned.Omy.d.00s, mon.,0.kblnodr, Co.spou. song O 
40060osnatch It. 1*1.1. should we" 423 gf.o..... 7MQ 

Srasth Freshener Tablets 

0(4(5s so sob. 
W.nteog.eeesod 06m9 69 
Messthol 095109 839 
Peppermint 0.1 0.3109 39 
S.hca gel (Sylo.d244°) bog lOg 
Sodium saccharin OlIng 39 
Sodium bicarbonate 54109 hOg 
No.10005 (ISP (9.410.14.) 190 9% is 0*09 5g 
C.Ilcoim stea.a,, 2mg 209 

100, ll*o5ass. ml. m.d nowitowl5(15*5 lsqmd Amilit none she UhW gel Add 
see 0.10400,09.5590,41007. blend old (0010510,0403.. .5.9., 5355(00.6.0.1. 
040.94000.104 5hsIs5(% .111 000 (4000947 444o1 

Chewable Antacid Tablets 

00.1103 

1004(0 

Aluminum hyd000.d. and 325 one 32509 
mag000son o.bon*4e. 
cockiest 9e1 

Mar.n.01 (ISP (grecede.) 675109 67509 
M.ceocrystalbnc ceIbuluie° 75 mg 7509 

Corn sbech 30mg 3009 
CaIsson. ,,eetale 22m9 2209 
Flavor 09 49 

’IIOFMA It 

41050I 
8land 06150.00*54650cornea, (ongon’. 0009 35* 045*, Slot. 
5409. 61011-edge (wsh150u.loW. AltoS 

Chewable Multivitamln Tabl.ta 

flAI*((00T3 *113(0 *4*000 
VItamin 

A USP (dry, .Iabd.,ed ben.) 
5000 USP 50 m.Iho.s 
.455.01un,ts 

V0-as 0 

dry. ,lebl.z .,d loom) 400 
USP 4 mdl,on 

.00*5 100*3 AKO.h.c 

And USP 600" 6009 
Thiamine Hydrodslonde (ISP 1.19 

109  

lhhoftsw.USP iSmg ISg 
Pndon.ne Hydrochloride USP 1.09 to  
Cpenocob*Iam.n USP 209 20 mg 
Calcium P.r.001hena*e USP 3mg 309 
N,ac,n.m.de (ISP 50mg Most 
Nannitol VIP (geansto.) 2362109 2362g 
Cornstarch 066m9 0669 
Sodium saccharins 11.9 log 
Magnesium Siamese 66n.g 

669 "it USP 

some 
1004 

Flavor 
IT, go 

0*,4 68 .ngoedo.io 01110.0460. ble.30. Cannata, using  as sods. 141. 
las.. beasi-oolg. 704000 (cowlely. AlT) 

CT Ferrous Sulfate 
040*070003 0154(0 511560 
fo,00.s. Sulfate ViP (uystal.n.) 0 325g 72759 
Tak 0975.j 
35.100.. 0959 
W10gh* of g.m.u1.5.on 2227939 

0.sod 1052.5014 51055*. 13(10(4*. .od,000P040, COal se.ou0.sebv to woe 
oddatw.Seth(lo..5404)ew.50004109.0l100545.hmo(d.uoIm40030o5*eØ 

and 0000 go of .alol was ,he* V.9.4009. 504o.m, ’33,945* p.*ts ten 
1461.3500.0.59010.900 JlSg 

CT M.themamln. 

Methenam.ne (12-So 14’meh . cs5.sIals) 03259 227$ 9 
WcigI.* of grenulonon 2275*) 

COm5wes.deofly,.isn9. V. oslo (55*0. T.-’lalfet,.lmeidwe,gS, 3 lsg 

CT Phenoba.bltal lISP. 30 any 
10(10010003 105*00 055060 - 

Phenoburbital 3030109 )OS 9 
M.cronystalhne ceIkdooe 3059-9 305.99 
Way-dried IeOo*e 6906m9 69569 
CoIo.daS.,l.ca° I lImg 113q 
SHOW pcid 033509 0339 
10.6.90.1 of 9.400.1.0* 03309 

�Aso0.l41l t  �QuU) 07.7) 

34,0.0 the pl.enob..11I.0 10 Was 0.1.10(0*404 bleed with .0.0 50(00(45 
iou... 0(10.40*. Add 604744.04 laoso.e and blood 1.44553 odd the 550410 
ad .04 (0000,01 1*10.. blond toOls..... iwo.Qgen,ag.,o.K.oc C0400.000 
131*190 351 n*il. 100.50*4000400(140410 In’ lob1001 d.0..Id n.e,gh I 3)9 

(.030057.0*40 I 

Tablet Intur.t.e are email. ihocu,d meow of moIdnI powders 
weighing 30 to 250 .ng each ’Ii.s bow consists of lactose. 
jl.tacteee, ,Danmtol, dextrose. or other rapidly soluble maters.
ala III. deo..’pble in malting tablet Intursto, to prepare a solid 
dr*sS. (ann that 19 rapidly noloble. as  result they are gander. 
ally loft.r than compromised tablet.. 

’(ho, typo of dosage form.. selected for o number of drugs 
because if its rapidly d.oa.lnng char.ctcn.t*c Nitroglycerin In 
many 0.nc*ntrat,00. is prepared in tablet triturate (toni 0I 
the molded tablet rapidly damsIss-. when administered by idle’ 
ing under the tongue. Potoot alkaloid, sod highly louse drugs 
used in small doe.e are prepared as tablet tntu,atcn that can 
serfe us ds.pens.ng tablets lab. used a. the source of the drug 
in compounding other fonnolationa or oolut.on. Nareotice in 
the form of hypodermic tablets originally were made as tablet 
triturated boos...e they rapidly slsel,e in sterile water for 
ln3cctson prior to adnsaoIslruU*s Today with stable ugecuona 
of narcotics swa,h.ble, the., is no longer any jost.ficat.on 
for 0041, 5400 In this, manner Although many bypodensuc 
tablets curreutly are mode. Ibey are used primarily for oesl 
.dmussstrstion. 

Tablet tnturatce are sad, by forcing a ntowtcned blend of 
the dreg and d.lu.st Into C mold, eot.udrng the formed mass. 
which. allowed to dry fl... .soths.l is essentially the same in 
it wait when sntreduccd by Tulle. .n 1*78. flood molds may 
0037 In 05(0. but Ilso mcthad of ,.p.esl.oa iO essentially the 
name. Molds 0.0,01st of two places, maoa, from polystyrene pOlo 
Ii’, hard n.bb.e nicb.l platol be.... o. stn,nlo.. *1.01 The 
n.obl pint .sant.,ns 50 to 590 raretsolly pobuhed penfor.t.000 
The other plate six fitted with a corresponding number of pro 
JCIII19 pep or p..n.hea Usat At the per001atseno In the mold 
plot. The mold pinto is placed on a flat ,urfa, the moistened 
sonS so toroesi to Use porfntions, 4*2 Uid neonm scooped 
from the lop surface The mold pOste ox placed eeoc the plate 
with the oorresponduog pegs and lowered As the plates, come 
soojother. the pege force the lobl.c tntoeateu from the mold. 
They rc.osiis ,.n the top, of the pegs until dry, and they can be 
handled (see 14g 1.3-3.0. In aomc hood mold,, as shown in 
Plgssro 45.34, the pegs are forced down onto the plate holding 
the m.i.t tril.ural.on 

FORMULATION 

In developing $ formal., It .o.iecntsal to Instead the blaab weight 
of (l.a mold that as to he used To determine that. this weight of 
the diluent that 04.00). fills all the openings in the mold is 

Figure 45.33, llond-moldsnq tablet ir,tu,ate, lcooe*esy. Me.. hI 

08*1 $06100034.27 FORMS UI 

lT1T1ifMCI 

determined by copes-sweat This amount of dlluent is weighed 
and placed aa.d. The total ass000t of the drag required is 
dotennusod by multiplying the number of perlbrat.ona in the 
plate and In the prenoun experiment by the amount of drug 
doaleed in each tablet Th, cempisrel Sen bulb of this medication 
so .imparod with that of an equal onlume of d,luent and that 
quwsI.ty of diluent 5 removed and weighed The time and this 
remaining diluent son nosed by tnturat.on, and the resul*isg 
triturate, is mo.atescd and forced Into the openings of Use mold 
If the perfsratioen arc net filled complctely, more d,bunnt is 
added. Os weight noted, and the fnrmula written from the 
.-usull.o of the enpeou005l.o 

It .o also persuasible in the development of the formula is 
weigh the quantity of medication needed foe the ,.umbor of 
tableto represented by the number .f p.rfo.at.one In the mold, 
triturate with a weighed portion (Ioors, th.-,n V.) of the diluent, 
moiaten the nustoro, and press it to the perforotsons of the 
mold An additio.al qasnt.ly of the .litarnt is moistened in. 
medIaTely and also forced sets the peeE’o.ationn in the pIese 
unt.l they are filled completely All ewess d.luent IS removed, 
the tonal tablets are forced from the mold, then intueated until 
unsfov.n, moistened agauo. If accessary. .snd remolded. When 
the" tableus ore dried thoroughly and we,gl.l, the difference, 
between (heir total weight and the weight of medication taken 
wsll indicate the amount of d.locot required and accordingly 
supply the formula for future use far that particular tebiuf 
Intilrate. 

For proper mning po-000lure.. of the me.lic.tson with the 
dlluesot .ee Chapter 37 

PREPARATION 

The wised powders are .no.ale000l with a proper m,01ure of 
alcohol and water, although other ,olwcssla or msisto’n.ng 
agent. such as acetone, prtrOleum benuus, and ,anoun combi. 
notion. of U573o may be used in apecolto eases, the agent of 
choice depends on the advent action that ,t will exert on lisa 
powder moisture OArs the nso..t.nbog agent.. (lOb ..lcolsol, but 
this conc,ntrot,00 may be increased ordacrses.od dep.s.l.ng on 
the cenobtuenla of the forn.el. Car, most too ,.oed .n adding 
lbs solvent mixture to the powder Rule much so used. the mans 
will be soggy and wool require a long time to .iey, and the 
(hushed tablet wdl be bard and slowly aelabl.. of tho moss so we 
set, shrinkage will occur so the molded tablet., finally, a sea-
ditson known an creeping will be aniseed Creeping is the con’ 
ceOl.ral,On of the med.cottos, on 1100 surface of the tablet caused 
by capillarsty and rapid .oapomcioe of the solvent (roe. the 
surface. Because molded tablets by the,, very nature are quite 
Friable. en snaccisrala strength in sarh tablet may result from 
creeping if powder is loot from the b,ahl.t’a surface. On the other 
hand. of on ,no..fSc,e*t srs.snt of mosotensng agent is used, the 
moos will not haoe the propsr cohes.son to make a firm tablet 
The correct amount of mo.sknssg agent can be determined 
initially only by enpei.ncnt 
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it Tablets 

TAPLFTS As A DOSAGE FORM 
Advantages of compressed tablets 
Types of tablet 
Essential properties of tablets 

TABLET FORMULATION 

Influence of l:bletiag method on formulation 
Powder flusthey 
Powder cowpnesnbshsy 
The tired fat granu&srwn prior to compression 

Toblenaig methods 

Direct Compression 
Dry grisnlatsoit 
We, granulation 

Tablet excipienes 
fhhmnu 

AdmeMio 
Motstenstig agents 
Binding agents (adhesives) 
Gbdaw 
Lubricants 
Dusitiegrating agents 

Specific (oimulatiow requirements at other 
compressed dosage (onus 
Lounges 
Effsntesct’aj tablets 
Chewable tablets 
Sublingual and buccoj tablets 
Implants 
Mulolayer tablets 
Sussawd.rekose,ablw 

Ssstaiaed.release tablet, 
Advantages and duadvontages as a dosage farm 
Types of suseotagd-ufease tablets 
For.rajanogt of nissained-,elease tablets 
Mcehods ofachsusuiowd,w 

Diffusioascoipse0sg.g orkse 
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release 
Rrkasc cont,olled by ion exchange 
Rekase controlled by osmotic pressure

 

FORMULATION FACTORS AFFECTING THE RELEASE OF A DRUG FROM 1ABLETS 
The effective surface ages of the drug 
Effect of binding agents 
Effect of diritislegrants 
Effect of lubsicassi, 
Effect of diluents 
Effect of granule sire 

TABLE IS AS A DOSAGE FORM 

In Deceniber 1843 a patent was granted to the 
Englishman, William Brockcdon, for a aiachupe 
to compress powders to form compacts. l’his very 
simple device consisted essentially of a hole (tie 
die) bored through a piece of metal wiihsis whorls 
the powder was compressed between two cyhn. 
driest punches, one was inserted into the base of 
the the and as a fixed depth, the other was itmertcd 
at the top of the die and struck with a hammer. 
The invention was best used to produce compasis 
Of poutisium bicarbonate and caught the unagut’ 
ataon of a number of pharmaceutical companies 
Later, Wellcome in Britain was the first company 
to use the tents tablet to describe this compressed 
dosage form The British Phanttacop0. defines 
tablets as being circular in shape with either Slat 
or convex (aces and prepared by compressing 
she medicament or mixture of medicaments, 
usually with added substances. Tableot are nOR 
the niost popular dosage form, accounting (at 

some 70% of all ethical pharmaceutical prep-
arations produced Indeed the importance of 
tablets as a form of drug administration can be 
seen from the fact that the lMitsh Phannacapoda 
l3l’) its 1932 included only one tablet monograph 

(glyceryl trrn.trtte), which rapidly increased to 82 
on she 1933 EP By 1963 the BP had 183 tablet 
geeparaiions, and in 1973 this figure had risen to 
310 and so 384 in the 1980 edition. 

Advantages of compressed tablets 

The compressed tablet has a number of advan-
� sages as a dotage Shins It enables an accurate 

dusage of medicament to be administered simply 
It is easy to transport in bulk and carry by the 

� patient. The tablet is a uniform final product as 
regards weight sod appearance, and is usually 
more stable than liquid preparations. The release 
mate of the drug from a tablet can be tailored so 
meet pharmacological requirements Finally, the 
now advantage of the compressed tablet as a 
dosage forni is that tablets can be mass produced 
simply and quickly and the resultant manufac-
turing cost is therefore very much lower when 
compared with other dosage forms 

Types of tablet 

Several categories of tablet can be distinguished 
dependent on the mode of use. The commonest 
type ae those intended an be swallowed whole. A 
less common type of tablet is that formulated to 
allow dissolution or dispersion in water prior to 
admisuicttation Many tablets arc formulated to be 
rffervcseent and have become increasingly wider 
used in recent years because of their more rapid 
release of mcdicamcnt and reduced chance of 
Causing gastric irritation. Some tablets are 
designed to be chewed and used where buccal 
absorption is desired. Alternatively they may be 
iritetidod to dissolve slowly in the mouth, e g 
lozenges or under the tongue (sublingual) There 
aft now available litany types of tablets which 
Provide for the release of she drug to be delayed 
Or allow a controlled, sustained rate of release 
Mu55 of these prcparattoiss are highly sopbtsii’ 
cited and are referred to as ’complete drug 

t ’thvery systems’. Tablets can also be coated so as 
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to protect she drug against decomposition or to 
disguise or minimize she unpleasant taste of 
certain medicaments (see Chapter 40 for further 
details). Costing also enhances she appearance of 
tablets and makes them more readily identifiable. 
In addition, coatings can he applied which are 
resistant to gastric juices but which readily 
dissolve in the small intestine These ’enteric’ 
coatings can prosect drugs against dci..sn.posiison 
in the and environment of the stomach The 
coating process has traditionally involved the 
application of surface layers of sucrose so as to 
Ittasld up a thick sugar coos around the tablets. 
This process can take several days For this reason 
the spray application of a film of material is now 
becoming more popular. hiss film coating tech� 
nique can be carried out in a coating pan or 
alternatively in specialized lluids.ccsl bed equipment. 
Compressed coating around a tablet core has also 
been developed. These compression iisacluines can 
produce multilayer tablets with different ingre-
dients in each layer, so that potentially intunspos. 
ible ingredients can he (stimulated in the some 
tablet. 

Essential properties of tablets 

The major advantage of tablets as a dosage form 
is that they provide an accurate dosage of medic-
astscnl Each tablet muss contain a known 
amount of drug and this most be checked by 
content uniformity tests. Tableis muss also be 
uniforms in weight, appearance and diameter 
Another prerequisite of tablets (tsr oral use is that 
when they an swallowed whole they should 
readily disintegrate in the stomach. This property 
represents a great paradox in forsnulaoon. since 
tablets should be produced with sufficient strength 
to withstand the rigors of processing, coating and 
packing, yet be capable of rapid breakdown when 
administered in order to release the drug rapidly. 
This disintegration involves the bursting apart of 
the compact by aqueous fluids penetrating the fine 
residual pore structure of the tablet These fluids 
come into contact with tablet components that 
either swell or release gases and so break apart the 
intact tablet Perhaps the most significant property 
of tablets is that of dissolution rate The active 
ingredient must be available pharmacologically 
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and stjscc drugs cannot be absorbed into the blood 
stream from the solid state, the active ingredient 
must first dissolve in the gaulleor ,nicsisnal fluids 
before absorption can take place (Sec Chapter 9 (Or 
further discussion) Thus dissolution of the drug 
from tablets into aqueous fluids is a very 
important property of solid dosage forms (Chapter 
5). Tablets should also be stable to air and the 
temperature of the environment over a reasonable 
period of some and, in addition, light and moisture 
should not affect tablet properties Finally tablets 
should he reasonably robust and be capable of with-
standing normal patient handling and handling 
during transport. l’hc formulation of a tables is 
thus designed so that the final tablet has all these 
essential properties. 

TABLET FORMULATION 

Influence of tableting method on formulation 

The maioriiy of tablets arc not composed solely 
of the drug. Vartout materials arc usually added 
that snake the powder system more compressible 
Indeed powders intended for compression into 
tablets must possess two essential properties 
fluidity and egimpst.ssibility. 

Powder flu.duy 

Fluidity ts required so that the material can he 
transported through the hopper of a sablering 
machine If adequate fluidity does not exist, this 
Kim rise to ’arching’, ’bridging’ or ’rat-holing’ 
(see Chapter 36) Fluidity is also essential so that 
adequate filling of she dies occurs in she iabkting 
machine to produce tablets of a consistent weight. 
If she powder formulation does not flow vasis(ac 
tority. variable die filling will result, which will 
produce tablets that vary in weight and strength 
and therefore steps must be taken to ensure that 
fluidity is maintained Powder flow can be 
improved mechanically by the use of vibrators 
However, the use of these devices can cause 
powder segregation and stratification and muds 
care needs to be exercised. A better method to 
enhance powder fluidity is to incorporate a ghdatit 
into the formulation (see later) Materials such as 
footed silicon iliostisir are excellent flow promoters 

c’vei’ in rs’ilcrntratsutls of less rhiti 0 Ol’s. 
Another way to .inprove powder flow is its 
the particles as spherical as possible, for caou 
by spray drying or by the use of sptteionisil Ople 

fl 
machines such as the marumartzor. The neq1 
popular method of increasing the flow Vopertmi 
of powders is by granulation Most pow 
materials can be granulated and the improvou1 
in flow can be quite siartling. Icing sugar, for 
example, will not flow, but if it is granulated with 
water it flows more easily. 

Powder rgenpeesiibilisy 

Compressibility is the property of forming a 
stable, intact compact mass when pressure is 
applied Paracetamol is poorly compressible 
whereas lactose compresses well. The physics of 
powder compression and why some materials 
compact better than others is a subect on its ow 
and is described in Chapter 39 Much research 
work is in progress to cisiricreriec compaction 
behaviour but siilke 10 say that little is known 
about why some materials compress better than 
others It is known, however, that in nearly all 
cases, granulation improves cotnpresaibsliiy. 

The need for granutosüst prior to compression 

Graiaulatioii is the process of particle size enlarge. 
mciii of powdered ingredients (see Chapter 37 for 
derails) and is earned out to confer lluidiiy and 
compressibility to powder systems. In addition she 
,deal properties of a granule include the following 

I When compacted a tablet granulation should 
confer physical strength and form to the tablets 
The granulation should be capable of being 
subjected to high compression pressures without 
defects forming. 

2 A good granulation should have a tinifoim 
distribution of all she ingredients to ilsc 
formulation 

3 The particle size range of the granulation should 
be for normally distributed There should he a 

small percentage of NO line and coarse 
particles. 

4 Granules should be as near spherical shape a 

possible and robust enough to withstand hand’ 
hug. without breaking down. 

5 The giatiolaiton should he relatively duo (roe 
the- itias,nanag row4ee spinal dons1 lableur,g 

Tobkonc sstrlisds 

The prepsestana of tablets ma be divided into 
(a)sfr ii,ctlsodt and 44wrt methods Dry 
methods indiade direst enofrsaieon, siugging and 
toiler compaction, and wet nseshods include wet 
panolotion. The reader n referred to Chapter 39 
for details. 

threes mapees000 

Dry methods and in pagisealac disict cosnpromaor, 
air tatitiior 50 done methods employing Isqaids. 
since dry processes do not require the equipment 
arsl handling espesssot osqiered in willing and 
drying procedures; and can avoid hydroiyti* of 
wateeseasuivo drags. Some drags, for esaospk 
mpinn, ma be tableted w,ibovt (tinker ieeainseni, 
batik vast inaponiy of drugs ttqliire she addition 
of � direct cninpression vehicle to aid 
onspressioss Great inietest in direct compenDia,, 

tog been conSen, in tecesit yeasts and this has 
matted in a wide range of direct ciunpse,sion 
uhiet (oemiilauane being introduced A direct 
eansfeennon vehicle is an ,,sat sobsisnor which 
can he compacted with it, ddllci,hs and which 
sop do so eves when fairly large qsiatstitaes of 
drops ate mined with it. Materials Currently ass,l. 
ahie as direct cnmprenswo dihirats may he siii,deuJ 
muir three groups according to their dininzegnoion 
Penprneei and their now ihaesetcnstics 
I disintegration age.tts with poor hose, e g. micro-

cryii,U.ne i’etiakuse, microdlne cellulose and 
directly compressible starch, 
(tee flowing materials which do not dsstniegeate, 
Cg dihouc c.ioom phosphate, 

Skec.a.ososng Ponders which duanceqeate by 
dissolution, 4  spruy.Jrsed lactose, .nhydruus 
Wrote. spray.crysialkzed maltose, dextrose, 
stae,vse, detirose, sisanasiol said aetsylote 
Tablets are produced by mixing the drug with 

thpmw’ra, vehicle its Mender The powder 
’tia is sIte,, compressed directly on a tabletsg 
tiiichi,se. The process of direct compression is 
described in Chapter 39 
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Direct roinpoession vedsiclrs should he free 
flotsing, plsysioiogimly men, tasteless, colourless, 
sod have a good mouthled Vrhicles should also 
improve the eonsproaoebtlity of pnoety compress. 
tbde drugs, he ectalardy inexpensive and be 
capable of lte,sg reworked wish ni, loss of no. or 
omsprossswity Finally, doer, consfenoissi ,iduenus 
should promote rapid d.sintogruiion, be white and 
able so produce tablets coais.n,ag a high 
pmpont,on of scuscositptesssi,le material (known 
as ceparsp) Is pearlier, no mit s,ngio ,nutenil 
fulfils all these criteria and it may he necesisoy to 
blend two or more cosmpresasess aids together 

The qoasst,iy of medieament which can be 
eased wish th, earn,, so that direct compreisaoo 
prepenies are retained it governed by mite capacity 
of she garner The inset conipees.sbk she active 
ingeedtust, the greater the pn’portson ulsso can he 
earned siiscessfulty by she vehicle When 
euassdering the capac,ly peieis(eal, it is normal in 
consider the active itsgrcdient as t’esssg iso,, 
cosnpeo..aiMr (’.ener,lly, aidrss the Jig isoilt is 
es4y cssnpresssble, ilie anton., of drag pretests 
is braised to a masinium of about 25% of the 
tablet weighs esoosher potential problem with 
darns cimipressioss is suite electrt,.isy. 

(be (orinalnisen and rclisse of drugs frost, 
tablets Prepared by direct crstpicssw. has been 
entcnssvety investigated Foe aid. (19635 site a 
detailed study of the utileung peopert,os of macto. 
crystalline cellulose. It was found that ,sleemdy 
hard tablets maId be made with ease with no sign 
of labncaiion duhliesdises Flswabih,iy was cery 
good and tablets cohibsoed eacellomst (riahslity and 
rapid duantegeaiioa tone The dtnaoliito,n of 
phenobarbitone and geednasone frosts directly 
conswesscd tablets and from tablets prepared by 
we, geaisa(auion was sosesiegaled by Kent (1970). 
It was found Ihat, in general, tablets prepared 
ftsa,n soluble direct coptmoeon ech.cles continuing 
a dis,nsrgtsnu showed faster disiotustios, iimrs than 
those prepared by wet granulation PoShest and 
Levis (1973) evabaaied citron encipienis and (mind 
that taacrocrys4aiiis ceflbose and rsses tine 
lactom had the host iwe,,al properties. 

Mieeeo’1ttalf,o. c,ilsdiuoe (MOO is perhaps she 
souse widely used direct conspsvsiion eoc,picist Is 
evb,bsts the highest capacity and colnprossuhshiy 
of all Loosen domes coueupressamn sehiches tMestdell. 
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1972). however, its Slow progenies are relatively 
.at MCC is chemically an inert material and is 
compatible with most drugs Its high initial moist*
tire content and its hygroscopicity may preclude 
its use with very mOiSture-SensitIve drugs. 
However, there is some evidence that MCC may 
in face stabilize drugs susceptible to hydrolysis, by 
perhaps acting as a moisture scavenging agent 
(Siasmith, 1976). This has been demonstrated (or 
ascorbic acid and aspirin. It has been reported that 
MCC has, specific stabilizing effect on nitro-
glycerine tablets (Richman at a!, 1965). It was 
later found by Goodhart eta). (1976), alter a very 
comprehensive study, that nttroglyccttne tablets 
formulated with MCC produced tablets with 
superior stability and more uniform content than 
tablets prepared by the popularly used moulded 
technique. 

Another popular direct compression excipieni 
ia dibanc Calcium phosphete, a comparatively cheap 
insoluble diluent with good Slow properties Khan 
and Rhodes 0972a, b) and Klein and Roolse 
(1976) have examined its compressional, disinte-
gration and dissolution properties in the presence 
of various dasintagrants. They have shown that a 
cationic ion exchange resin and sodium starch 
glycollate are effective dismntegrants fur dibasic 
calcium phosphate system even at low concert -
station. Dibasic calcium pbotphaic is slightly 
alkaline, so must nut be used where the acitve 
ingredient is sensitive to pH values of 7.3 or 
above. Shah and Acambulo (1974) have shown 
from accelerated stability tests that dibaxic calcium 
Phosphate (Etncompeets) was probably unsuitable 
foe ascorbic actd and thiamine hydrochloride, 
since deteriorating crushing strength and 
disintegration properties resulted as well is 
chemical degradation in the can of ascorbic ,icid. 
Calcium salts to genera) have been shown to 
adversely effect the absorption properties of 
several drugs including tetracycline and lucy 
should not, therefore, be cofoemulated Khan and 
Rhodes (1976) have shown that for directly 
compressing griseofulvin, d,caktum phosphate 
yielded tablets of better weight onifoimimy than 
MCC. Detect compression formulations of amps. 
cillin have been successfully produced by Niazi ci 
at. (1976) and shown to be better than similar 
tablets produced by moist granulation. 

Dry granulation 

Granulation by compression or slugging is one of 
the dry methods which has been utsd fur many 
years for moisture- or heat-sensitive ingredients 
The blend of powders is forced into dies of a large 
heavy-duty iableiutg press and compacted The 
compacted masses are called ’slugs’. An alternative 
technique is to tqueeee the powder blend into a 
solid cake between rollets. This is known as roll,,’ 
�ompwnoit. The slugs or roller compacts are then 
milled and screened in order to produce a grartula, 
form of tableting material which Slow, mow 
uniformly than the original powder ntis These 
processes are described in more detail in Chapters 
37 and 39 
Sluggsnghas the advantage overduectcompressson 

in that once the slugs ace formed, no segregalion 
of drug and ciciptent can occur In addition the 
method is useful (or hydrolysabk and thermal-
bile drugs Although used, slugging is a Lengthy 
process and involves a relatively high capital 
investment since heavy-duty presses are expens-
ive Compared with oilier granulation processes, 
the throughput is slow 

The effect of various tablet formulations and 
processing (actors on the rate of dissolution, of 
salicylic acid tablets prepared by slugging was 
investigated by Levy ci of. (1963). It was found 
that the dissolution rate increased with decreasing 
granule sue and starch content of the granules. 
Increasing the slugging pressure of granules 
caused an 115.-erase in dissolution rate due to (rac 
luring of the harder granules onto smaller particles 
with greater specific surface area Langrtdge and 
Wells (1960) have recently shown that pee-
compression or slugging of a mixture of micro-
crystalline cellulose and dicakium phosphate 
dehydrate significantly reduced compressibility of 
both escipients. Although slugging is one of the 
oldest and most widely used processes for 
tableting, it has received very little scienttflc 
attention. 

Wet ’gronulatton 

Tableting by the wet granulation process is the 
most widely used method for pharmaceutical 
materials The technique involves a number hf 

stages which are described its detail in Chapter 39. 
The wet granulation process has a number of 
advantages over the other granulation methods but 
it is not readily suitable for hydrolysable and/or 
thermolabile drugs such as antibiotics. During the 
development of a tablet formulation, all the 
physical variables which can affect the resultani 
granules have to be considered also so as to 
niinlmize the effect of process variation on the 
quality of the final product. 

Influence of granulation media In wet 
granulation, the binder is normally incorporated 
as a solution or miictlagr 1 lie choice of the liquid 
phase will depend upon the progenies of the 
materials io be granulated U’srer is the most 
widely used binder vehicle but non.aqucntis 
granulation using tsopnspa,uo!, ethanol or methanol 
may be preferred if the drug is readily hydrolysed 
Changes in drug solubility resulting from a change 
in solvent have been shown by Wells And Walker 
(19835 to affect granule strength due to solute 
migration. 

In wet granulation, granule growth Is initiated 
by she fnrmam,nn .1 hqimi,l bridges Iwiween 
Primary particles (toe Chapter 37) Soluble cx-
cipierits will dissolve in the binder -solution to 
increase the liquid volume available for we, grant,. 
lation; consequently granules of large mean size 
are formed. soluble components recrystallize 
on drying to form a greater number of solid 
bridges If one of the components absorbs water, 
this reduces the volume of hinder liquid available 
10 form wet granules and so smaller granules will 
rtsult (Jaiyeo*u and Spring, 1980) Thus the 
choice of binder vehicle can affect the charactcr-
Isises of the dry granules 

Influence of binder concentration and volume 
Techniques of binder addition to powders include 
she incorporation of a concentrated binder 
’Olutron followed by additional fluid, which tnain-
tacits a standard binder content Shubair and 
Outgwall (1976) studied the rate of release of 
ClYthrosmne from lactose tablets without dsssnte-
grant or lubricant. It was found that release rate 
555 lflerschy related to search binder content 
Release rates decreased progressively from 2 to 
10% W/W mucilage, but an unexpected rapid 
release followed isse of 20% w/w starch mucilage 
Portlier research did not indicate that poor binder 
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distributions gave a complete explanation, since 
addition of water to dilute the 20% wow mucilage 
to 10% w/w did not reduce the dissolution rate 
Therefore the method of incorporation of the 
binder may also have an effect on drug release. 
The effect of Increasing the volume of binder fluid 
used to granulate blends of lactose and boric acid, 
has been Invest gated by Opakimnle and Spring 
(1976) Increasing the volume of binder fluid 
produced stronger guanules, thought to be due to 
the formation of more hinder bonds and the pres. 
estee of more recrystallized bridges Thus the 
amount of binder fluid moist be very closely 
controlled in order to produce granules of a 
consistent hardness 

Tablet eseipieats 

A tablet does non just contain the active ingredient 
but also includes other substances, known as 
escipients, which have specific (mstsiions The 
various classes of cxciptents which are normally 
incorporated into tablet (oemtilationt are discussed 
heir 

t)ilu.nts 

Duhimeists or ’hulking agents’ are ’men’ substances 
which are added to the active ingredient in stiffs’ 
dent quantity to make a reasonably sized tablet. 
This agent may not be necessary of the dose of the 
drug per tablet is high Generally, a tablet should 
weigh as least 50 tug and therefore very low dose 
drugs will invariably require a diluent to bring the 
overall tablet weight to at least 50 mg. The ptmn-
cspl substance employed as a diluent is lo.crose It 
has a pleasant taste, tapedly dissolves in water, 
absorbs very little moisture and is fairly neutral 
in reaction. Its main disadvantage is that it is 
somewhat expensive and has poor flow character-
istics Lactose deforms easily under pressure and, 
as a result of this ductility, good tablets are 
normally produced. The spray-dried form of 
lactose Slows much more readily and is used as a 
direct compression vehucle Dwolc,tm phosphate is 
another diluent that is used extensively as a tablet 
duluent It is insoluble in water and makes good 
hard, svium granules It absorbs even less moisture 
than lactose and ts therefore used with hygro-
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� scopsc drugs such as pethsd,ne hydn,dilondc. The then granulated and compressed into jobless 
starches are used as diluents and as binding agents Fimvd silica, loornsoystalb"t cellulose, atag.esiwa 

are available as tinny divided powders and carlwsia:e, ka,Au, and bent .iue arc examples ol 
aid the disintegration process. Strchec enlitain up adsoebents commonly employed 
to 14% motsaure and ,.an thcrdiirc lead to stability 
problems (or a moisture sensitive drug Another 

is 
Moisienu,g agents 

very popular diluent iitice.oiryualline cdMose 
This substance is supplied as a (i-os-flOwing in wet granulation, a moistening agent is required 

dient and is normally used as a direct compression 
which as usually water If she formulated powder 

vehicle. It has disaniegrating contains sucrose,
 

for example, it may only be 
requires less lubricant to the loemubtion than 

necessary to add water, since titcruse rapidly 

other diluents Dextrose has been used as a bulking 
dissolves and acts as its own binding agent In 

agent, but the granules produced are much softer cases where water cannot be used because the lit 
and not very while In addition, dextrose absorbs drug is hydrolysed, then alcohol is often subst, 

moisture. Sucrose as very hygroscopic and goes 
tuted Absolute alcohol is expensive and thus 

sticky on exposure to moisture Its pleasant taste 
industrial me:liyhned spirits as used Care must be 

makes it especially useful to Ioerngcs ,(lanjtawl is 
taken to remove all traces of the solvent during 

anothersugar which, althous expensive, as very drying or the tablets well possess an alc.,liolic 

quick dissolving and is therefore used for tablets 
odour. tioitiot4 alcohol is an alternative moist. 

that have to he dissolved, e S. glyceryl trsnit,ate 
eating agent It is difficult, however, to remove the 

tablets. Since it has a negative heat of solution, it last traces from granules and it possesses an nhicc. 

is used for chewable tablets because it imparts a 
tsonatsle odour 

pleasant taste and a cooling sensation when sucked 
Butdromig it(flt5 (adhesives) or chewed Table 18.1 summarizes the commonly 

used diluents. The at,hnote. .’e that act wr adhesives a,, bind 
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Gioustroesy  A A.easa.nrig  

.4dsorbe’nis 

Adsorbenis are substance included to a formu-
lation that ate capable of holding quantities of fluids 
in an apparently dry state. Oil-soluble drugs, fluid 
eatraces or otIs can be meted wish adsorbents and 

powders together in the wet granulation process 
are known as binders They also help to bind 
granules together during comprcsc,oti If too little 
binding agent is included in a formulation, soft 
granules result Conversely, too much binding 
agent produces large. hard granules 

Banding agents can he added itt two ways 
depending on the method of granuitas.on. 

I as a powder in the formulation as to ’slugging’ 
or in

 
dry granulation methods,2

 2 as a sohation to the mixed powders as in wet 
granulation 

There are not many examples of (I) since most 
substances require some moisture prcscas to make 
them adhesive 

Common handing agents include starch muci-
lage and gelatin solution. Starch is a good and 
popular binder and nerds to be present in an 
amount equal in 2% It is incorporated as a 
mucilage in water When dry, die starch binder 
is insoluble in water, unlike gelatin which remains 
soluble in the dry state Cabana is often used as 
a binder in lozenges. Among the other most 

H I 
important binders is polyntttylpyrrolidane (PVP). 
This substance is soluble both in water and in 
alcohol and has been shown to release drugs (suer 
than with other binders Rubinstein and Rughani 
(1978). using four binders in a tablet formulation 
of (ruscnude, showed how the choice of binder 
affects dissolution rate. They observed tso values 
bciwren 3.65 minutes with PVP to Ill minutes 
with starch mucilage Other less common binders 
include tivdritlyted getann, derivatives of seaweed 
(such as atgtntw acid, sodw,n algtnare and calcium 
slgtnalc) and cellulose denvaiivex (in particular 
,14 cellulose and hydrnaypni4iitatbyiceliukse). 

Common binders used in the wet granulation 
process are listed in Table *82. 
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5- Oadsjt5 ate materials which are added to tablet 
� oemulaliooe in order to improve the flow prop-

riles of the granulations. They acs by reducing 
terporiiculaiefrktbon The most commonly used 

and 
� rl<, 

effective glidant is fumed (or colloidal) attica. 
� 

W
 of granules can be dramatically improved by 

’c. 

LIIIII I1 HII 
ssas.cTs Ill 

the addition of less than 0 1% w/w of this material 
to powders and granules. Fumcd silica is thought 
to act by lodging an the surface irregularities of the 
particles or granules, which effectively smooths 
the partacle surface. 

l,ubncaitts 

These agents are required in prevent adherence of 
die granules to the punch faces and dies. They 
also ensure smooth election of the tablet from the 
die. Many lubricants also enhance the flow prop-
erties of the granules. Talc and magnesium 
stearate appear to he mote effective as punch 
lubricants than stear.c acid, which is more effec-
tive as a die lubricant. 

Magnesia.n sgearate is the most popular lubricant 
used and is normally effective on its own as both 
a die and a punch lubricant. It is incorporated by 
blending with the dry granules prior to 
compression, up to a concentration of about 
1% what. A thin layer of magnesium stearate 
around the granule is lust as effective as a thick 
layer from one lubricaiion point of view, but 
increased magnesium stearatc quantities reduce 
the disintegration time, retard drug dissolution 
and also reduce the bonding forces between gran-
ules to produce soft tablets The reduction an drug 
release properties is due to the hydrophobic nature 
of magnesium sseatate preventing drug dissol-
ution. It has been shown kBoIllinis as al, 1975) that 
the extent of mixing time greatly affects the distri-
bution of rnagnesiusn stcarate around the tablet 
granules. An increase in mixing tune produces a 
more uniform distribution of lubricant, but 
adversely affects tablet hardness and dissolution 
For many drugs, magnesium seearate as chemically 
incompatible (e g. aspirin) and therefore talc or 
arcane acid is often used. Microcrystalline cellulose 
requires less lubricant for effective lubrication of 
granules, since to some extent it acts as its own 
lubricant 

Table IS 3 lists the commonly used tablet 
glidants and lubricants. 

Disintegrating agents 

Dusntcgrants are always added to tablets to 
promote breakup of the tablets when placed in an 
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aqueous environment The object of a d.ointcg,anl Starch can be incorporated in many ways into ’t:4tJhej 
Gotn..:no Pomaty drug 

is to cause the esb$es’t. d.sintogmte rap.diy so as 
OA,4.ry 

a formulation For example, all the starch can be pedelu I 

to increase the sutfacc area of the tablet Csigincnta 
and so promote rapid release of the drug Wagner 

added to she other ingredients and the bomugcnot.’) 
mix wet granulated. Alternatively, about two. 

1 

thirds the starch can he added before wet 

 

(1969) proposed a scheme which iela,ed tablet of 
dry 

bond bxeakup to drug dissoluiwn and absorption granulation and the remainder added in 

(Fig. 18.1) which had been rc(trred to previously to the dried granules Starch can be added in dry 
\. .LN Low 

iti 0$ Mode,  
ott. Oet.tiaely .apol 

in Chapter 9. Release rate of the drug is greater Corn, all at once to the dried granules. i] l* 1of is 
too mush ’.O’. 4.wer.Josj 

dioa droodut.’, 
drag 

.1. of drug 

d,s.olsoon from disintegrated particles than from the intact 
tablet or tablet Iragtncnn. Thus, a good disinte- 

.piC!1y9 

not imtilar .bccau,se .siar5t.1 
betwec,, the granules inhibits l.oid.tg w,ihi._,, 

d,sooIutlCn 

grant all quickly break up a tablet into primary 
particles and ensure that she drug is tssimdated 

,ta1,liiheivan. 
tagT.ncorporaung some of the starch outside 

at a fast rate. The disintegration test, which is the dry granules, 
is 

that the disintegration time is 

included in all pharmacopoeia;, measures the titne improved in tablets possessing water repellant 

it sakes for a tablet to biealt down and pass drugs, sitter the surrounding starch acts as a 

through .. standard screen pathway for water penetration into the tablet and 

Disintegrants can act by swelling in the pros. for the pushing apart of granules due to the capt. Drug in .olui3O,, in 

encc of water to bunt open the tablet Starch is soon of a localized high concentrauton of starch gasoososo. nsl 

the commonest dis.ntegrani in tablet marmitlatson Other common diaantegranta include cotioi 11,141, 

ad is behevesl to act by swelling However, other ezcJtangirrsuu (Amhcrl.te IRP 89). cun,.hnkid c 

effective dis.ntegrants do not swell in contact with p.niu4yerol.done (Polyplasdonc XI.) d9ir4 

water and the mechanisms by which didatcegratirs starcbetTsudi starch glycollatc) and cellulose 

act is the subject of sonic c,antroversy It is maienals (Avicel) (see Table 18.4). 1 

believed bias disintegranis that do nut swell exert 
their disintegrating action by capillary action Specific formulation requirements of other 

Liquid is 

drawn up through capillary pathways compressed dosage fonts; 

within the tablet and ruptures the inteqwrticulatc Abao.pt.on 

bonds. This action serves to break the tablet 
apart. Lowcnthai (1973) has discussed in detail the Lozenges are compressed tablets, usually at least 

various mechanisms of disintegration. 18 inns in diameter, which do not contain a distis 
I I 

0009,nblood 
10 q IS I iaprose.itot.ono( .1.e Jwetsat,,m and di..ok,t,o,a i..’, two’, a. ib.oepoon at p.orIy soinbir doog 

(Aft.. w,g. md Robust,,., 1916) 

legran, and sohitch are sucked to dissolve in rise type of lozenge contains an antiseptic (e g ben’al 
rnouth. Generally there are two types, depending konium) or antibiotic These losenges must be 

the required action. ’rhe rust type produces a palatable and slowly soluble. The formulation thus 
ll effect at die mouth or throat. Usually that contains some sucrose in fine Powder, lactose amid 
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gelatin solution to impart a smooth taste. The 
formulation is compressed between list -faced 
punchcs to allow greater pressures to be applied. 
Flavours are normally incorporated to assist 
palatability. The second type of lozenge produces 
a systemic effect. An example is n lozenge 
containing salami,, supplements (multivitamin 
tablets) which is required to be sucked and is a 
palatable way of administering vitamins. Again 
flavours arc normally included to make the 
lozenge more acceptable. 

Effenwscern tablets 

Quick dissolution of the active ingredient in water 
can be very sifestively achi,,ecd if the tablet 
is broken apart by the internal liberation of carbon 
dioxide this also serves to increase palatability 
By combining alkali metal carbonates or bicarbon-
ates with tartaric or citric acid, carbon diriside can 
be liberated wh..n the tablet is placed in water 
These effervescent mixtures have been known for 
over 250 years and the famous Rochelle sali 
(potassium sodium tartrate) dates heck to 1731. 
Effervescent tablets can be produced by wet 
fusion and heat fusion. With the wet fusion tech-
nique, citric acid is moistened and added to 
sodium bicarbonate and granulatedin a suitable 
miser, the moist citric acid acting to partially fuse 
the powders. Ihe granules ate then tabktcd and 

the tablets dried in ovens at 70 C, before being 
packaged in moisaiire-prOo( containers or aluminium 
foil. The heat fusion technique requires all fle 
powders to be blended dry, with the citric acid 
being in the form of citric acid monolaydmtc. The 
muted powders art then heated to liberate the 
water of crystallization in the ctutc acid, which 
acts as the granulating agent. The mass is further 
mixed, whilst being heated, to produce granules 
which are compressed into tablets. 

A water-soluble lubnrai,t is normally used in 
effervescent tablets to prevent an insoluble ’scum’ 
forming on the water surface. Sweetness is 
achieved with saccharin, since sucrose is hygro-
isopic anJ adds teas much bulk to the tablets. 

Chewable tablets 

Fur patients who have difficulty in swallowing 
tablets whole or for children who have not yet 

learned to wash tablets down with water, chewable 
tablets present an attractive alternative, with the 

added advantage that this type of medication can 

be taken at any time or place when water is tint 

available Mannitol is normally used as a chewable 

based,lueet, since it has a pleasant, cooling 
sensation its the mouth and can mask the taste of 
some objectionable medicaments; 

Chewable tablets are prepared by we giattu-

latiun. The granules should not be too hard and 

ii lii IIH III Iii!’1 
normally contain a high proportion of flavouring 
agents to aid palatability, which can include choc-
olate bases. A disintegrating agent is not required, 

I since the teeth perform this function. Antacid 

I tablets are invariably presented as tablets that 

i should be chewed to obtain quick indigestion 
isdief 

Sublingual and buccal tablets 

rabtets placed under the tongue (sublingual) or 
to the tide of the cheek (buccal) can produce an 
itnmedtate systemic effect by enabling the drug to 
be directly absorbed through the mucosa. Exam-

ples are icecprenaiine sulphate (Bronchodilator) 
and glyccryl trinatrate tablets (vasodilator) These 
tablets are usually small and fiat, Jo not contain 

disintegrant and are compressed lightly to 
produce a fairly soft table, Sucrose is used to 
impact sweetness 

lr"plants 

Implants are very small pellets composed of drug 
substance only without escipicots. They are 
normally about 2-3 nun in diameter and air 
Prepared in an aseptic manner to be sterile. 
Implants are inserted into body itssues by surgical 
Procedures,. where they are very slowly absorbed 
Over a pet tod of months Implant pellets we used 
largely for the administration of hormonet such a 
stilboestrol, testosterone and diosycortone acetate. 
Implants are produced on a single punch machine, 
normally band operated. The machine must be 
aptwupeiately sterilized. The die is filled by hand, 
since the drug does not normally flow. The 
Particle size of the drug is important and is usually 
kept large to produce a slow rate of absorption 
In addition the implants are made very hard to 
achieve a gradual release 

sableer 
A nbult,layer tablet consists of several different 
granulations that are compressed, on top of each 

- "tImer, to form a single tablet composed of two or 
- more layers, F.ach layer is led from a separate feed 

frame With individual weight control Malulayer tablets are mainly used for incompatible substances. 

for example, phenylephedrtne hydrochloride and 
ascorbic acid in admixture with paracemamol. 
Paraccramol and phcnykphednnc hydrochloride 
are contained in one layer and pua-aceramnl and 
ascorbic acid in the other. In spite of the intimate 
contact at the surface between the two layers, 
virtually no reaction takes place. Dust extraction 
is essential ihinng compression to avoid cross-
contamination. Eaen layer, in a multilayite tablet, 
is individually compressed lightly after each fill 
This avoids the granules intermixing if the 
machine vibrates.  

Siissatn,4-,rlease tablets 

The advantages, disadvantages and formulation 
requirements of sustained-release tablets arc 
discussed in the following section. For further 
details, we the Biopharosaceutics part of this 
book, particularly Chapters 9 and Ii. 

Sustained-release tablets 

.idrovrages and dtmadr’a’uages at a dosage loon 

In recent years there has been a large increase in 
the development and use of stistained-relesse 
tablets which are designed to release the drug 
slowly after ingestion The main factor in the 
more widespread use of these types of dosage 
forms is that patient compliance is improved, 
since only one or two tablets need to be taken 
daily Thus the frequency with which the patient 
has to take these tablets to obtain she desired 
effect is considerably reduced. In addition, the 
drug’s activity can be extended to take effect 
throughout the night, so that the patient need not 
be awakened until morning. A single daily dosage 
has advantages with psychiatric patients, since this 
patient group generally forgets to take their 
medication regularly, and for patients in hospital 
a decrease in the number of doses administered 
can result in a time saving for nurses Another 
advantage sometimes expressed for sustained-
release tablets is that this type of medication 
reduces the severity or frequency of untoward side 
effects Aspirin, for example, has been shown to 
produce less gastric bleeding when formulated as 
a sustained-release formUlation than conventional 
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aspirin preparations (f(eadwell ci al. 1973). 
Generally, a sustained-release tablet products a 

mote constant blood level of drug than repeated 

doses of a conventional tablet and this may be 

clinically very significant (Sec Chapter II) 
Aminophylitne has a very narrow therapeutic 

blood level range and many daily dosages must be 

given in order that the correct therapeutic blood 
level can be maintained In practice, this means 
that conventional tablets must be admuusietcd at 

precise tinic intervals, which is very inconvenient 
for the patient. Formulating aminophylbne as a 

sustained-release tablet has resulted as a 12-

hourly dosage regimen and ’he constant blood 

level that has been achieved has reduced the loci-

deuce of toxicity due to blond level peaking. Thus 

a more efficient utilization of the drug in the body 

can be effected with some susta,ned-release 

foetnuLations. 
Although there is no doubt that sustained -

release tablets have many advantages to the 

patient, there are disadvantages with this typc of 

medication. The cost of prolonged action tablets 

is more per unit Jotte than conventional dosage 

forms Some drug;, such as riboflavin and ferrous 

sulphate, are more efficiently absorbed in 

particular regions of the gastrointestinal tract and 

therefore sustained-release tablets are not very 

useful, because they release the drug throughout 

she intestinal tract Accidental poisoning with 

sustained-rclease dosage forms does present 

special treatment problems not seen with conven-

tional oral tablets 1 he slow release of the drug 

into the gastrotntesttiial tract and its extended 
ahinrpti.n, often re-suIts in slow clearance of drug 

from the body 1 he physical size of the dosage 
form may present problems. Sotns- patients do 

experience difficulty in swallowing a (110-650 tog 
sustained release tablet and is is often difficult 

to formulate the tablets so that the overall tablet 

weight is very touch lower than this In isolated 

cases, large tablets have been reported lodged to 

the oesophagus Sustained-release tablets of 

potassium chloride have bet-it known to cause 

ulceration due to delayed gastrointestinal transit 

dine (McCall, 1975). Variability of absorption can 

be a troublesome problem with suataaned.tclease 
tablets After Ingestion the tablet should release 

quantities of drug at much later times to maintain 

drug absorption oser an extended period This 
involves a triggering mechanism and the mcci,. 
anisni may exist in the dosage form itself or in the 
gastrointestinal tract of the patient $us,Jtne.J 
release tablet; can fail because toot- (onniilatma 
can result in all the drug being released at once 
or they fail because inconsistent amounts of drug 
are released. It has been known for sustaiflsd. 
release tablets to be recovered from the faeces of 
some sobecis 

Tapes of saszntned-releatc tablets 

Attempts have been made to classify Sustatneal. 
release dosage forms according to their iito.Jc of 
release or die blood level-tame profiles that they 
produce These differences ale discussed As 
Chapter II Suffice it to say here that die Itt-IF 
presently refers to all sttth preparations as 
’sustained release’ 

Frwrav!atw’t of ttastaincd-rdeate tablets 

Sustained-release tablets can consist of two 
parts, an immediately avatlahle dose and a 
sustaining part, containing many units she thera-
peutic done, for protracted blood drug levels Tile 
immediately available dose is normally directly 
added to the sustaining part of the tablet or 
alternatively is incorporated in the tablet coating 
with the sustaining portion in the core of the 
tablet. The heart of the system resides with ike 

sustaining portion of the tablet and various 

methods have been used to retard drug release. 

Methods of aa!ticvtiig suatatnnl-release 

Diffusion-coattolled release Diffusion entails 

the movement of drug molecules It-oat a region of 

high concentration in the table, to one of a lower 
concentration its the gastrointestinal fluids. The 

rate at which diffusion occurs will depend tatinti 

the sat (ace area, the Jtffusional pathway, the drtmit 

concentration gradient and the diffusion corfli 

extent of the system In any one dosage fonn these 

factors will he kept constant so that a picdeKr-

mined diffusion rate of drug out of the ublci will 

be achieved. In practice, dif(usson.ctintl’011cd 

release can be produced by formulating the drug 

in au insoluble matrix. The gasirointesiutal 
fluidspenetrate the matrix and drug diffuses out of the 

maitre and is absorbed. Alternatively, the drug 
particles can be coated with a polymer coal of 
dcliirrd thickness. In this case the portion of the 
dnig which has dissolved in the polymer root 
,lsffitscs through an unsitrred film of fluid into the 
surr,,iindtng liquid In both cases a constant 
concentration of drug and a constant area of 
d,ffasis,n, together with a constant diffusional 
pathway. arc essential to achieve a constant drug 
recast- ratc 

With matrix tablets the initial dove is normally 
placed in die coat of the tablet The cost and the 

4 matrix can  be tableted together by compression 
coating or the coat can be applied using a coating 
Pon or air -suspension ichniqae. In non-coated 
systems the initial dose is normally tableted with 

- I the niatr.s granulation. Matrices can be compoed 
’ of polymeric materials such as tnethylcellulose or 

’iwiluhlc plastic inert substances such as methyl 
mctltacrylate Iliguchi (1962) found that for 
nutria tablet’s a pies of the square root of time 
against amount of drug released prisdtia-ed a -) straight line and this square root plot is often ’tied 
to record the dissolution rate of mains tablets. 

Ths.sofat,au,-c,ntj-ttlfrd ,ckase’ Dissolution can 
Ile employed as the rate-limit tog step in sustained-
seesaw lablets. Drugs with poor dtssohition’rates 
te itthcretuly prolonged5 but with waier-soluhlc 

drugs it is possible in incorporate * water-
tutsolublt- carrier into the tablet formulation to 
muse0 dissolution Prolonged drug action can also 
be achieved by leaving out the disintegrating agent 
in the tablet lotmalation. Encapsulated drug prod-
tacit also liiilizc dissolution to control release 
Wtih these products, individual drug particles or 
Particles are coated with a slowly soluble coaling 
ttultertal such as polyethylene glycol of varying 

iIhickncss
 The urns:required for dissolutionof ihe 

is proportional to the coating thickness. The 

Coated 

particles can be compressed directly into 
tablets A pulsed dosing effect is obtained by 
t,thlcttng a small number of different thickness 
CoSted particles oi more usually by utilizing a 
tIlceseutu of different thickness coatings 

Release controlled by ion exchange Ion CtCI5flg materials are watc-r’tiasoluble nrstilous 
itutertalt containing salt.fortniiig groups Either 
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anionic or catiunic groups can be used to produce 
the desired ion exchange resic l’lac drag-charged 
resin is prepared by mixing the resin with drug 
solution, then washing to remove contaminant 
suits and then dried to lot-rn beads or particles 
which arc tableted Drug release us achieved in the 
Presence of a high concentration of appropriately 
charged ions its the gastroiiitcsiiiisl tract; the drop 
molecule is exchanged and diffused out of the 
resin in the gastrointestinal fluids ’f he method is 
attractive because it relies only on the ionic 
environment ,if the resin and not on pH, enzyme 
content, tic, at the absorption site- The main 
disadvantage with ibis type of stislaioed.release 
product is that whereas in theory the ionic content 
of the gaslmoin,esljnaj tract should remain 
constant, in practice the ionic content varies with 
diet and water content, and therefore variable 
drug release results. 

Release controlled by osmotic pressure With 
this teettituquc, a semipermeable membrane is 
placed around a tablet or drug particle which 
allows transport of water into she centre of the 
tablet by osmosis As a icuIi of incicased internal 
pressure, drug soluutoii is llicn pumped out of the 
tablet through a small hole in the tablet costing 
The delivery rate is coolant provided that excess 
drug us present inside the talilet but rapidly 
declines parabolically to zeao once the concen-
tration drops to below salutation. Tb.- size of the 
delivery onfice is very i,nportatii and this is bored 
with the use of a laser beaus Store the mor.baut;n, 
is based on osmotic pressure, the system delivers 
drug at a rate independent of stirring rate and 
environment phi, factors which make this system 
an attractive proposition for prolonged drug 
release from the gastrointestinal tract 

FORMULATION VAC l’OKS AFFECtING 
THE RELEASE OF A DRUG FROM 
TABLETS 

The effective surface area of the thug 

The dissolution rate of a drug is directly related 
to the surface area exposed to die dissolution 
media In order therefore to increase the 
dissolution rate for a given amount of drug, she 
effective surface area has to be increased this can 
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simply be accomplished by decreasing she particle 
size of the drug Sec earlier discussion under 
Disi.tegrating agents’ and Fig. 18.1 

Figure 18.2 clearly depicts this phenomenon 

For the fiec site ranges e’camirted, the amount it drug dissolving successes as the Panics 
decreases and surface area increases ’e 

the drag is hydrophobic a teductton in 
size may produce a smaller eflecttve surface a,r 
and a reducitun in dissolution rate Many us 
ssudies have also detnotistnited the tinpofla,.,c e of 
the effective surface area of drug particles. Figtpp 
18 3 shows the effect of administering Ihite 
different panicle sires of phenacet,n on the 
levels of healthy adult volunteers. Both the ,., and extent of plienaceun availability incres, as 
Particle size decreases The effect of funicksim 
reduction on the hioavailability of eitrisfuranleve 
in shown in Fig 18.4. The mscrncryttali,,sc lImo 
particle sire less than 10 ,m. it more rapidly and 
completely absorbed from tablets than is dig 
inacrociysialline M form (74-177 m) from piu 

Effect of binding agents 

Binding agents are incorporated into tbles.s 
during granulation in order to improve the fin.,. 
ability of the drug and to enhance compressibility. 
These agents coat she drug particles and the,v’fone 
the rate of solution of she bander in water can 
determine the release rite (rum the tablctcd drug 
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Wells (1980) measured the dissolution rates of disruption. Wells (1980) has found that chlorpro’ 
rhkrpopan.,ude tablets containing starch, hydro- pamsde tablets containing sodium starch glycoilate 
lyied gelatin, meibylhydrosyethylcellulose were superior in dissolution properties from 
(MIlr.c)and polyvinylpyrrol.done(PVP)asbindrrs similar tablets containing microcrystaibne cellu-
It was found that tablets containing soluble lose and cross-linked polyvinylpyrroladonc The 
l’ttldcis (bydrulysed gelatin and PVP) had rapid ton exchange man Amberlite was found to 
dOsiulutsOn rates whereas slow and incomplete promote rapid disintegration of chlorpropamide 
disintegration of tablets formulated with starch tablets, but dissolution rates were found to he 
SusIe led to protracted release of drug MIIEC inferior to aodiwn starch giycoliatc Measurement 
I*ttdt.ced macrognanular breakdown which gave of the swelling capacity and hydration capacity of 
,se to Very slow release rites, the disinsegrants (Table 18.5) indicated that 

Effect of disi,ntegrants TaSk *0.5 SoiNiug and hydmia. abantuanuars of mOles 

In order for a drug to he released rapidly lion. a 
dun.smgr.ato 

1sd dosage form, the tables or capsule must 
S..4Ing IfyiSano. 

disintegrate quickly to liberate a large effective 
surface are, of drug to the dissolving medium 

1.02$ 1 S620 

Nmictrants act by either bursting open the ,1.020 
(Fit,..) 

4 5771 

tiblet amid/or by promoting she rapid ingress of IZEsshnkd piaOI.dOO, water into the centre of the ublet or capsule. In 
i 110 4 *099 

�O.iIi., .1 ..._fore she ,a.ofAmbeda, manyCOWSn a, 204* 5 7441 

teaser penetration predominates s;c;;;s;g Sodiom .larcI. pt.to >5 
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Amberiste and sodium starch glycollate possesses 
high swcllustg capacities and an the case of sodium 
starch glycoWate an exceptionally high hydration 
capacity 

Effect of lubricants 

Most tablets contain a lubricating agent to prevent 
the dosage tons sucking to the pruccsSsilg 
machinery. Figure 18.5 shows the effect of ltibrt 
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cant on the dissolution rate of salicylic Ocid 
tablets. The hydrophilic lubricant sodium lao 
sulpl,ase llowcd the drug to dissolve more rapidly 
than the control tablet containing no lubricant 
however, incorporation of the popular hi..j_ 
phobic lubricant tnagttcsittm steatite: prnduj 
decrease in dissolution rate. The most effcc.,,v 
lubricants are very hydrophobic and they mus1 
therefore be properly formulated to avoid 
reducing dissolution rate and btosvsslabslsty. 

Effect of d,luents 

Rubinstein and Birch (1977) examined the re4e 
rate and b.uavaslability of S mg bendroOuaz 
tablets containing four difltircnt excipienis: 
surb,iOl, lactate, calcium orthophosp.hte and 
calcium hydrogen orthophosphate. The calcium 
salts were generally found to be superior to t,c 
other dduents Sorbmtol was shown to marker))3 
decrease the release rate of bcndrolhma.zide This 
cxcsptent dissolves very slowly and therefore 
selease of she drug occurs by erosion. The caksum 
salts on the other hand were shown to promote the 
rapid djsmntegrauon of the tablets and therefore to 
luherate the drug quickly from the dosage form 

Effect of graanle size 

Kubunsteun and Wane (1977) examined the effect 
of granule size on the in vitro and in vivo prop-
erties of bcndrolluazmde tablets S mg Extensive 
investigations showed that in general granule saw 
was not a critical factor affecting the pharmaceuti-
cal properties of the tablets. 
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Effect of Intergranular versus Intragranular 
Cornstarch on Tablet Friability and In Vitro 
Dissolution 

Z, T. CHOWHAN x and 1.-C. YANG 
ltieelv,d March 22, 1q82. from Jlv.ffcufr of P’m4c’c14:,ca1 $t.na. viuqr !ffii#arcp, PIu .41K’. CA 04.101 Ace. pted (or pulAication 
AutM.1aZ 

Ah,iit 0 The ,’rfl’cl. of blending dry OnfW.Wh li’qn w$ cyiinulota,.n 
wIth the. d PUK and of her 011rilliontx 110 Iriubi3jty and in uqrn djshAiufl 
t.(n 141’Iupidine hydrochloride labial formulation was atudled. ’11* No. 
h,:’iy n (Uc tebicu’ wee rsduad b,v wet5ranulallfl euthstwsh with 1:3111drug and nthtp ,tcipints compared with the dry blending. The dIesii. 
ll8inh rate and the iahle�,.tłhpL vanabilky wa,s Irnpr,wed by Inca,. 
puratJn curns*reh in I hr wri.gvanulaunn aLTh 13M4110 phh*tin (iahI,u. wl,kl, wt-re W*L gmnuhned with vjthir 

* 

hiiwhcr ...4uUtsn or 
’çwilhuuu hind,’,, i)ehnwrd rvd,wnd u,hIi fni,hj}iiyilin’ o, lb.’ Iit,e.r� 
l’s,flhJ*,8 i,(,iirn iirh Is, the wl’t.ernnhuipI 15.1* McIlJEzsmnIiI iisi, of  he 
Ithlpt miwe ’q,’çlinfli,  under thi’ snusls rcct.r(,n mkns.wniw Didit’nvd 
GIIItni)l,w ’(r1erch puta when s’toss,1i was blondec thad.’ furt*t.ii&th 
Critins were w*II embedded in the other inotetialt, of the tablet and not 
readily vhibli when ,.,ih vAia wet cramulated with the other e*Clpientis. 

\Thlb rc*.uIu’ in bEser hndii, fewer week poI*u. and betiurhnc.nalty 
aS’ the ,.wrt dainwgi’stnr within the I..bhst. Wl’.e,’h uvt’uuet,e for ,*tter 

and improved ela*ttni.hi. 

Keyphrinies o i’h’h’i’Wine hyIlru.’hJoid,’ . taihl,’i CrliiIGl,y. In him, 
dk’wsslu( jn, .fI’s*ct sit hitce. Pareto jnsrflhIPImtlih,l’ carneta,c’h 0 

,M.h "Il,e’r. vertwo Intrngronul,ar. affect on isbiat frmnhhlity and in vitro 
danolutic,n. tkh.pldlni. 1*yd,ucbkwida ci Lbauilutlnn....jn afire, ddnpsdlne 
bydroehisiride, effect a’ Inter- o’rav, intr.pinulir corn starch, fri.. 
blhIi 

Starch USP is a common excipitat In eumpreweed tab. 
Ie,., 1io.h as a disintegrator and as a binder. Cornstarch is 

(one of the most common disintegrating agents oned in 
I tablet formulations today. When added in the dry state to 

o7di5’ foriiiheu a.dde oe,uiÆuletion. its fUne-
tion is that tT’ djntcgrawr antiddii, 

The mechanism of action of starches is not well under. 
stood, In aspirin tablets (1) where contact of starch grains 
wu continuous in the interparticle spaces. disintegration 

was rapid and effective ,vvn when void spaces were aiim’ 
utated. Where contact was not continuous, disintegration 

was slower, and appeared to depend tnt the degree of con. 
tact baves.n starch grains astd aspirin particles and on the 
size of interparticle spaces. The primary mechanism ap. 
peered to be a swelling action, Capiflarity Per a, did not 
appear to have a disintegrating effect Ingram and Low-
enthal (2) could not find any msasura.tc correlations bs� 
sweec starch grain da-mage and disintgratinn time or be. 
wçeq starch swelling and r rnpressionc forco. Ouuiide of 

comprestdunal farce, the inherent. effea of the tablet in-
gredients was the only factor that appeared to affect die. 
integration. In * later study, L.owenth.il and Burruss (3) 
discounted pore d.lam.wr and porosity otthe tablet as a 
mecbaiinn of action of starch as a diinregrator, A sig’ 
nificent swelling of the starch grains was not obeerved (4) 
when .ssure.deforsned grains wero moistened with 
water. Thtn, the regaining of the vhuiu of starch grains was 
apparently not the mechanism of action as a tablet disin. 
tegratu:. Observations by scanning electron microscope 
(5) indicated that rupw.re of the tablet surface occurred 
where starch agglomerates were found It. was postulated 
that water hydrates the hydroxyl groups of the starch 
i4.culea. causing them to move 4pat.The slight swelling 
that, occurs is due I.o a rapid hydration step and a slower 
aorptin step after the addition of water. Channels or pores 
lined with starch were not evident. The conditions for 

low pressure, and presence of water. 
In wet-granulated tablet formulatlone, starch is usually 

added in the dry form prior to compre..eion. This general 
practice Is based perhaps on the itwelling theory of the 
mechanism of action of starch as a disltegraLor which is 
generally discounted. The data in the literature strongly 
suggest that disintegration is influence’ I by a wide variety 

00994549183J O9Oo.OSt3$O1,0G0 Jcumal olflwnnaceulfoal Sci�aces / 903 � 1983. Anwncan Piwnwaeetic.1 Ascclatlon VOL 72. ?, 9, $9terntr 1983 
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of factors that are specific only for a given tablet formu-
lation; it it. difficult to determine the mechanism ofct.ion 
of starch ae a tablet dis’nn.egrewr. 

Recent studies from these Ia rai4trIIe () 4lested that 
the fritsbilify itt compre*ed Lahlrts was reduced by in 
CtTttrnting 110% c’tfl14.arch in the wet-granulation step 
compared With the drY blending. This paper examines the 
affects of inirogranuiarvc�raua tnteegrant,Iar cunetoreh 
on tabiet friability and in uitim’; dssulutmini, 
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1’i,bl,’s Priubisy "/. Hi.cbu"iy’n. fnoI,llni,cw,,. .iss’d, TwmriIy hlni,. 
wvri. brunhuid 4ith Aiitll. cumul’p hair hrwh in remove u;lI udh,,In iii" 
rjulei, Afr Iceume(e whnr. th wbl.uu were pIard in the drum, ’l’he 
drum ,in ruit’d fe,, 4 nun (Iulu makakwO. the isWez’i wwu’ wr.*ed, 
brushed hi remove i,dh,rtr.j parrtd, und accurattiv wi,eh.d. The too;i 
wan u’*th.d nil; in dupfluuiv, and the mann percent tr1abIi1t’ win c*Iu. 

bl,’nd.’a’, .’airo’dm’p u’und’au’. liuneIn.,: (ThIqrrI, uu’u’: gnwuh,Ii’d, ’mith 
40.’idlU’d u’nncw’i’ pis,whn.; (1 atop,), we: 2r’mnu(nU’d, iNsl, ex,rn.d.’.’p 
NM,’.f(’’puSli’hps. 

l,J,Mf 1. (näan.  It, Itl. 

E1u rr 2�C"nna’w.’cij.,n,il i’ir,,’ of thl.,piilin,’ ,ivdn,u’hln,ig, tnblp:.0 
rianrprineuI with the .ia.,dnPd rvnrose’ pu,ichn’ U*-ift /,,mul,vi.rn A. 
Stoerh ,u’a. di’y I.I’i’,ideo’. t’: (A) -’U4’* (.ieigir’31 n,n*,ilnłt’un); () 
’..OJN,OX (1014h,nl n,nu!.runlon). 

i’,,’iuI)s’.’..’s.’d ,,.Ish ii:,’ ..i,,d.,,,: ,’,gtu,’fl4’,’ pftilCgf I..,. �,ISW /IPl’lfl,lql IWS A. 
Storph JJ$ N’I’I vnps,sIuf i’d /�jlUIflX (l,escin,,t sit .i’nifiu’nlhm)/ 

I hlt.d,) 1’h tihIwII Ihinuawj C.ip.. ("iii, 
’KIaa,n, Jndu.napoltn. lnJ. 

JQernlat oi’PflwmaevrIc$l $cI.flQ44I 9 8 
Vol. U. No. 

e. 

Snotombef 1983 
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$ ?igua ?�(’nsss.sy’rthrnoi ,,fru� ,,f iWepWJns hydieuc’hluside’ saitloiss 

riiniprna’t’d isiiI, the i’rire.dnsp rniicets’ pkiuch$. VaiiIfl turinulc(iirn A. 
.’frrh isos dry bfr’id,’d Xiv: rAI ..$(u(IX fi,,lhtfliTI rs.gni/;. asian): (NJ 

,.,IfutuiiX (’,ji:Iflf 

nmedi.tnt wise Ithi sal s,(tlqeu.r,it..d wish’, ,.m,,ilishr,si.’d at $7* and aIins’I 
to fill rpm�The 4IInU,1VWI dnsi, wise an.sIy’s.d iie ,s.rs.rding ski. :,Iau.mIii;sws� 
at I:Ist I.,.,, mint a,t uulswsiuwd twIn,(ulrjng ..yaW.n tum.ksl..nu,t iii a peri. 
ittaituc pump". (.mmap.cvophnlnmeter flow celk mM muusma,Icsssmpla 
yhan n/i ywup1tiit.orntter’. Tbn irbununs ware plotvti 031 a us. 

?Iure k.�(’UIM...ttiiltAl t’fr*e ,if ;ic’b.fissiiflt’ hydrwhhwii’e ichki.’ 
villilpriteird irish she rrsn�d’rp runrni’.’ puflrh,’s ii.ing /nrmviptjun A. 
Xiorrl, wee isi’t znis.&dnIrsl /-&’iaax ( th�isial flgai/rnsi.,sei/. 

’ Misipi )i); I6n04t4 Appa,IW.,. Mlii,, Maim.. 
11 M..dei 5ht 9.608h lasirummab. Pwti’ruin. Cailt. 

gut JoLa’noI 6? Pstarsnaeeutleci ScIences 
Vol. 72. No P. s.pIeli*, lOSS 

Figures (’naisasrciknol t’kw of the pkwrliii ieblis yni priosrg’ with 

i-stft-dill-je twitraott punch.’.i using frssinu(elsiiet R Shei’th silas Ml dry 
?iI,’,ukd at (N) wi’s p4n.sMh’d (..2lJO(fl (atig;sIa :suadaifirn(i.ui)J. 

snrsli.p s.pvy ihinuis’ until eniuplila diwishu.lsrn w... arhhvpd. The i. 

P41411 4111 iusiwaru,lia. w,w raliu.n11451 115411K 1181, 4,4pu4uL.,,11 c,,iil,viuI,ir , 
$1,44  

i 

14,106.0%(pn’dpiiii.or. fill "W.I.’i’l’ �ssriin ttI.vss.ititi. is ansi 1.1,,. at,i,id,srd ’ i,.. il dt’latkinis wisia within the required rasmu. ItitiIi’ 
nitst Elevtren Miurugyapha. Zito eerti,,,s or Use lablist,. 

uhtalnnd by eutUrig tabl.t.t, ax’lfly with a sharp razor blade. The u.bkt 
crust puCi.i*N well; m..unled an epiktdv’icel .peeiui,n ahs with (kisS’ the U 

.lck tap.’ with the Inner side senate up. ru: eve enndiniJvh)’ , hla,t grant 
Ow isthlrtieiniDln wos,siIgsinn4 with a aRYan pasta In .i visatii,rn eVepiw*t.in. 
11w ,gtmplaswtet. vk.wesl hi en oliliqiw .tn,tk tif:ui’ in is .snsiiiiinj dirirni, 
niil.nwI9$whl. The l)hI1t1,fItlih$ were klits.Ii iwit.dI’V,’ilIpiih( 1i  
fun.", 

. 1151155 

for P1 
RKNUI.T$ AND 0I4CI.0S1’ IN (hillS 

cts’IT 
The ruuha of the inability tif tiduOidiflt by ..:blss.id. tłhl.te (In,- . grim

,nui,,tiu,s Al are (,vsn in ’i’uIsIe It. The clench we. viter rclded titIrilsil k 
rhr wee .,IlnuhnIhsn pr.wc1u(.n IIICfltit’lI in tiw sly ikr.n withthedryI: �nniii 
pusitiha. ’rim- muleS rne.Itiny $’rith*ls ,,ntl 1.1w pplsn  dill hill n,hsi til’s’ wt’p’ 19’ 
bath ,’aniqsillvtl ;it Littlit’ ’ii tsdba115. ’liii. %linilinitiphal Wits rjirtii’d 41411 with lfl,ri 

stasylapti eIaiOtW nnd .xirn.dnt’p crnwisvv titinthu’ Thy rvalsiu. hwlh,t,,’ ,. (niai.0 
that the (,isbflhL, of the utbletit wilnpiwiaed from vranuI*tInn,. in which i’*’idiu, 

�iUth;h *5* Inni m,s’atad-In-iher-*nu1&iJuit’pPIct’ait was lowe 1111146�

ri4ahiflty of the tabt�ta cnntalniiug sutrult in the dty. csnTtr. ported with the 
form. xtre-deep omaiss..’ muneham *h.,wa’u .t muchnig.r dram .’ less I ,b)endicl 

i’ 55111 

0$.4.,-t, 
’I’,spsi 

Mjausiqiuiuii Maslnit Still Miunitnvm,,.n,c I’,... is. i’uul. MN fir. 
lot 

IIl$4M Me44 Ali,hn.Il; InIn,uiIiu’iid i’trI..nilIl.’ Iii..i;,.n,’iii, hiw.,i(niiii. (’buns t.1 lnhaa; PnIeniId 

(’n’p. 
lets’. .’, ’151)iiW tis to puti;twil. (ifl 
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I Onm.i.au.itiunoI tr,r ’.1 ih. p(s.aa.. rnbkte 
rnp,.’ie.sa 

,aiith bt.n*d (-oox (u,ij..jnłi mejnifwc4han)I: 1..i ,.1i.ra4i test, an..: 
mina.. 

.lwrirndord roncoi’p punrni�.. tnainN /.,rmsd’,linej I. bi :;) .iarth cu.. Mta’d (.ei(%,* ia.ii,jI,ini majtiiifirwsrn,I: 11)) warrh samt w,I gniswluiad 
dy bla�udad 1-41WIX (isriginssI n.nAnig?.0111sn)/: (Ia) ..u,n�n  orato ery /-.ffNJVIX (sarigi,.sTI sssasgni/iru:j.,s,)/. 

In fl� rang 1411111.1 (r.,I lit; i1 s.n.;aaar,.d iih isi� i.IauwI:ai.I �IflsO%s’ ioa,nli,... 
lie I ftgqull .’E Iha’ dttf,’,,’ii. .’ II. uri,rr...uae ..l,lpph. 

I civvit i up ,Iiaaioih,, pasta linSlilsi’ air I ia’I,qahlh.,. hvlrnphl,arlch’ 
I "telling (rum 3r,anuI.iI han.. In which eta,t,’Is wpe 

i.itht,r Wvnded in the dry r,ami sir wpi 
iriss.d1dcd with ihvdj’ug and nther 

.xclpl.nu.. Fair )inth D.iawh lip josmiltrier.. In* Iniukil dliseaalitdun rotc auf 
fthe t.łhIps ..emprrie.d froni jr*nuu.Iaa.i.. slua;lshshaM ’.liu’oh in the wes. 

hiid;,r 
OStU 

panuIA*Ie.n Alto wass s’,amjinrt,sI with IMP ts11110*4 iii.. W#Pr, alma 
1r$’i"d Iponi rninil,slnrni. .1,81 :thiiflSl 13.1cc). is, I Iii. dry liar:;. 

’ faj’ i’hsa’iacfl1,4nl. �,I Vasriishi,in II 1’l ad I hrw’ IislsIi’Ia. notii ruau’;ksn ,,r Iha’ 
As nfl I las.,’ )ssssssl’. ..Itu,la,’sI, I hi. iii... 

pash;lia,ii ,K’fVls’h’fli .ilvsrhsiia.,i tit suiu,4:uaI a’,fls’ez IIIhh’IS wi... .srn,slIr 
(sue tialilpius 

n,.,IIsjtiina ptnrch In lii. Wpl .r.s,sssI,utaMI rural, ,’ssipij,t1 with 
the I.Abletitr.mta’&ngsuur,’h In the dr3r.hfrndpd Iatcm. ’I’he ditoaslutiawi 

c.s.rnc,eM 1sf Va..’ietiaaa of a%Ir*.d.ep rssPaV#X LoIiIub vsampn.wsrd e’mm 
Krunults cnniakiIn w.t.ci’nn,dAtcd sUsrçIi WIle sinidI.r at the r..inIn 
tJma. ).4td. At 13.1cr time puirn... the 1018441 flit it"Usic-try rhc,’*,’ dic.e.*ed 

y vorlh’r iSfl ,wpnld,’, At Istuua1 hi pun, the st4url’h.pPu,u1Ss..iul. cirsil’.. 
ilisci’Is., isililci,. (Isapii%tslsiiiss,ss. U assail CI 

win’ 4455551,,5W4.’4I wilt. )asai It 
I 111ii4i Ij1Ii’s.sujIPi’. l’s vu’nl’iriui 

II,.’ Iuisl", II IcIR’ sill h,’ s�iIu’,’( s,fl UlIaI,1 

Wk- 

frieh.l’.t 
e311-4111 isv 1114’ 

hufleita .4 lhr ui,ld,l’is,n ts(islu,r.’h, 
i’li.. 

PI’sstIll’. situ.,’ 
fribbility 14 asUnnulaIs.’n pIiwt4s, 

lisliki.% a.) vitrksiss orthelli.1corimpilp 
undU cuntraslied grrniishiihna mnhuturc a. V$ft In Fig. 34. ’hip tohlvtx 

filtu 

aanapie’e.pd with th.’rnüat �t!h WPiiinaie.bsttd sarpi Wpt 
Ic.... (riulule

 
compared with .1w Ihle’i.s t’a,rnuirv.,.ai.d fu,sn graliuIeiIs.flC 

caflLIlIittflt ti.,,1, hi hat dry.hIrncIt.d l,.,rn. A. hIk$1CP ai’sa.4ijn sot r,’guajhis. 
th.e diff..rvr,’pa wrn’ sgu,aslI, ’l’hI.. wna. Iris,’ wit Ii lussth ja.u.srli lip ptuuiiII’. 
irki.. 

I,. 

,ugra’a.inrns wiih an. s’,arlirr rs’ps.rs 
165, I ha’ rrI.,hll,,’ .4 cut 

(’lSflUi’ Ihii)’a4s, hiass wgu ,ifllsIl,’P a lb’. i’s’jpahjfl;v a.,’ stn,,ah,i.l a’saulV%’t hailu 
lIlki. 

(ri,njInah.,rs w,,.’ mini.’ wilhsu*fl a, wort hinder lri.rm,skithsn (’I Is, tts.I 

Lii.’ influwn..i’ au’ ajar nu.iuIu’ s.f 11w ..u,sc.’I, sukljluugs ,,us isaIah’, rr,:uIsll. Vlk’Isn. 
4 giva.ia II,,. rutuhe �.( ins� talil,’l lrIssluilhy a., vu,,ku,ues a’nu,.hhig ci n’;acllic 
III a a’isnhyu,IIp ma’i.I,Iu’ ,’S’nIctu. I".’, Wile J".aicii 11)5 ita’ifluus’I ri,... iti./ 
ftiI)ih it( i his’ ushhiSla a’a,,nI,rv,.ss’d rraau,u gins ’taint hut.. tfst)tlljflifll WC  
gratiWatedsiturchwalp.smalla then 11* tnhlc’i.- umpre.asrel (pain’ grunti 
kitI.n.tramuuingaiIupeh

 
in  tlr.y.bi,’ntkd ian. The fri3lillity(ifthir 

130PaVC31 wl,lvI.aa wew m,wh snpiI’r then he. (rhuablihly uuf the 
uatiodard coiwa t*hhets. 

’(’hea... ?slstiIhua Us($hI eirfinile i,cIvnaahautr at uaicuuriuuurt.Iissg ’i,irrIi a.’.  
:1 sii’sh,ta’*r,ais.r In I)..’ WI’S tcr,snnli,I,’gl pile’ ,ah  loss. IssVIIl;stsal ss.8 ,,r huihI,’S i 
a’siSilSaiflhat -alsllsh’ drtUs ssiI/.,r ..,,haiIal.. ulauujur .’nrt$uua’iaIi. (fit isiuIu(uiViiIl5 
Iuh).’l IWaslilIlav t.n.t in ails’.. ils..ssiuI,st.is.,s. Ifii. iii.,, ittiINiflhiIlI Is’ ,sasint 1.1,1 
*l.,,t aju.’ wet xrssuuulpiis.ns c’srnldi,Iasg sugra’h it .tid he drls’,i lsa’I.aw $11 Ii. 
pea Vent getwinipati,un .r iii.. a4,,rtth. 

Tu hwvtsti*ate the mechuniaua by which th.e inciarpuratiun ofguith 
in the wet ranuietlain hnpram’d ushlet Mauhilli ’.’uad in litnt iliwe,Iuthagu, 
5* ea’itnning eluctrs,n iuicr.iecispe wall .wvd In P gsndny *1w a’e’sc aacUum’ 
nIth.. ts*IsIa’.. Filleire 5 is Is rrew a’S’,’(jsni,i vuu�w al Ik’1011aidi,w hydhi,’ 
a’h,l,srIiI,’ I sihls’i$ I 1u.rnt,ihsai ,a,tu Al mests,ining u.s p,rrh lit tilt’ 51y,%’ h11’Iidl’lI 
r.,pn, a’asIn;urit.a’ai wsih Iii.’ tIi,nhliitsl niuiiS’nt’a )aitih’lftu. Ssssn’h gr,aIa.s. 
masiatly tIa’Issrnl, ,alipuasr.’.I us. thump’. with tam;..’ kiajis,’, tin. Thnulaoia. The 
c’l.nptng iii the stitch grahnt. was nut u,htsa.is’d when muss.. s,ss’iksne ttlU,e 
ii.Ms e..nhusis.Itig stnu’vlu I;...l j,urt tat I,lst’wvl.,gj,ijiuiji(issli wept’ .mini - 
(Vip’.. 6*. The e.u’uh n*hw w,’re well dIeiribu.ae In the Jrug-..csp!e 
erenules athowbut %1x4 contact with * he puswsl ens. 

Heaaaauam. sat *.).e dt’pcndt’awt auf the iutii.I jansi taadlnl miwusmeni  
pi.wakn. sin punch I ip ilc.a:ta.’tr.. ,’nsa..a,iIecti’.sai,’ ..I’thI’ a.iIpu,.dsrp aulflVtat 
a,sI,ha’a.. wan’ *’tuumlsl..ii ’’a *1 ,sd. hp cIT,’,. us. � In’ dtssl cii.,,. i’.li itt I’Is,i,ta 
tanisusls’.. wIahIn Iii.. .stulu.i. (’111111114111  .iss?,II g.,lifig Willi ..is.t’ Itustota, tiiia., 
grisnualcu Wiw4’ s.liu.u’rna’au IP’ii3. 7* whs.ii CIAPrII wa, iii’ lils.iitli’aj with ljtpIr’ 

unflt,Ie.a. $tAPeh did nail .app4nP V’ utllat’re 1-41* hJn pa 5ht’s,hhr mewrittle 

J,7a1 O Ph.urn:8C81#icaI sciences I aei 

Vp!. 72, ?. t. S.pt.mb.r 1983 

- --I 4,..&.,. 
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-23x 

c 

In the ujbht. This ri*UIIC In weaker p.inie wthin the tablistot .1)11 111W 
V ) ruck AftIlInli the njnrinm.rni.e. r.;.J,Juig 8614 Waller

\ udiletLu4ebtct viii1uhility In dj* UIJ(U% cnuld 6 .3tpiained as resulting 
from clumping of ela1I, grains and Wkr pniifls hound these g4to. 

I. mcratia. Thc o.ôneI view of the tabI.i compri.d )h,ni gistuisa 
(<onigining Starch In she w.t-granuiatiun stage Is shown in Plt as No 

ciumping of the starch grain*wee .’en. The rIeriaI* wan well dicerib. 
(uted in the Labl,( metric. Coinp.rienm 13( the twu ounch ip g,rmetrir 

vc’a 
I. 

:iied flu mejuir tufter ucs in the ditrIbutkun rte)erch resulting from 
t Is, cli(A-rismis1 pnr.kk� mos’enIrn$ during comweiu.dusn tu’Ismp.ze Pigs. 
is and li wil Is ,,::rI *1. 

V.gnrt H ghn. uruuuuui.jsgriIu,niuJ vii’w* 311 he pluseebti thhlet cismprvsawd 
wil Is I hr ilonderd t’urnenvt j,gn.’hw lforniiuiut,ofl K). Tihl�ts cvnliining 
dry Idrnded .arch elwuwd only  few atiurvh gruinsi Mg. 9A) computed 
with ihe IeruIy Tieicd lactose lI’lg. 981 for tublan tumpreuuod from 
wst.grtinulatd Plareb 

The, eeusss ciksipiiislissols of &� tssbie*s esumpreesed from Crnmu)sekun 
( wIi.huula wt IsIndessurrohmsers in Pig. to. Similar to iiciupldine h� 

V1 drochksridr Whirls. clumping uit stereh griIns was ohmiervt wpsr,i Mardi 
W0 dry lilpdruj iI.’lg. lilA wiel his i4Usreh grudnm da niusadhepeis,ihrm’ 
i.Ivi"m II? let Ih. ithu., SIIII(4fljIIk In this ushlet, ThIS Ix in CIIIUUISI u, thec...ic 

when M*Pih WM W1.1 iraniihitjal wlI4s nthr .viipl...us’ umsIusw&w. rv 
SQl anti I)). Agglusnwriutou or even Isolated "arch 1rrvine were fist ob’ 
revved. The starch was will[ embedded in the .cuiubi. variplesit. IICtt$A. 
which on drying ntYi4uiIi,iI i$Jt. 

In cuachaion.Usj uslUdy uggeds that the tables riubflky end in vii,,, 
disuluUnn improved by IncI.rt)uratlngstardi in this .gt*nq1i*ien stags 
of (nrmsj.Qons containing a elftluble drug and/or a i,,IubIs mijuir I)tOffr 
lent. This imoruvament in ublet, hIabIl jty and /n 0, to djiwuiutIon lot title 
Lu a better bding. tows-I, weak Psinuss and licktor iuüuc.grnvhy  uf I hr 
daiu,tegnflsir, somerS). withiuu i.hr tui,itt. 
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to. ii’iar,n. Sm".. 77, 17 tiflCtIi. 

Application of the Ammonia Gas-Sensing Electrode: Determination of Drugs Having a Carbothionamido Group by Decomposition with Acid SROICRIRO ThCAMI 0 and a1EOMI MAEDA 

l*wt’wcd April 10. 111)12, from this 
lbyemn, UrdirolandPhormaisituOtal f/nlw’reiiv, uRiiont. , .io,n. Auv.$d r,.r publlosU,’n 

’i.w.,iIgUI4 d, 19)12. Mistreat a 

/t method to dirtarmlassis  having 
, calltivellilonjussido sulfide, and a 

cerbotcyllo acid on heating with I hydrochloric 
group s0.hig an ammonIa Waa.senl)ng Weetsistide Is dwienl*d.’Z’o obtain acid (Scieeme I). It may thus be poenible to utilize the anaiytiiI aroursey, 

thill Off*Ct of (setors Chat influenc, the pustancial is sJjnc)nia geesenaing electrodo to determine the ammonia tlso dIscussed. 
£thlrniusn 

di 

oeproUiuns*nsid. wells reflsszed 
WillS "S MCI derived from the ammonium chloride during the decon. to give ammonium chl,ir,dc, hydn’gwt ulVidv, and  cariasryilviucld. The 

mun)mnnuu, 
which evolved at p14)’ Ii, wie. determined. 

A limier 
cuiibvuU.m pits) WISe 

obtained within the drug cuinceituallon iaogr or3 X (0.64)( WIN. ECPER3MEt’1TAL 

Keypisruee o Ammooja ggsi.san.Ing eI..trode�.det.mimettou of 
osrbothionmlda grunge, said decomposition of othienemlde and pro. 
Uslonamid. n Oibion.mid.�carbothiouigmido group, deiaemhsuUon 
using ammonia ges.sens.ing ei*mgtud., suid decomposition 0 Pm. 
ihlonamklsi.�nrb.sthionamiduu group. dewonination using emmisnia 
gise.w’nslng pls’trudr. add deruutspu..ltinus - 

In recent years, the development of gee-permeable 
membrane electrodes has led to their widespread use in the 

analytical field (1). Although electrodes that use immo-

bilized enzymes on the membrane are employed for the 
determination of organic and biological compounds, tow applicatitmx to drug anslytil* have been reportd In the 

literature, and no phermaeop.&a bars yet Introduced their 
use for assays. Therefore, a previous paper (2) described 
procedures for the determination of drugs having a car-

The present paper deserihs the doterminetiun of drugs 
’sving a carbothionam;do group in an analogous way and 

000- .egjbes In detail the oper$iong and handling of’ the 
emmonia goA."nFinif electrode. The carbuthionaxnido 
troup decomposes into azntnonium chloride, hydrogen 

teC I Jouvilhl oIP/twmaoncajorl5cNOeas VOL 79. A10. 9. SdptemOeJ 1413 

Apparatus and Rconti.�Dlz,ct poc.ntiom.tr.. ecootOrasnento 
wvc made *tW In an 4.mI & ,mjulppsd with amag,sties*Ipree. usinj 
it s14/mV motor’ with a vstordurt and ammonIa gaa.aenaitsg stcstmd.i 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de 
la Decision 486 de la ComisiOn de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

DescripciOn: Folios 25-37 como se radicO inicialmente 
Folios 178-190 como se radicô el 03-07-2008 

Reivindicaciones: Folios 38-41 como se radicO inicialmente 
Folios 134-136 como se radicO el 18-01-2007 
Folios 191-194 como se radicO el 03-07-2008 

Oposicion: Folios 73-88 como se radicó el 04-07-2006 
Opositor Tecnoquimicas S.A. 

Prioridad: Folio 1 EP, 02028745.4, 20-12-2002 
Respuesta 
del solicitante: Folios 110-132 como se radicO el 18-10-2006 

Folios 162-176 como se radicO el 03-07-2008 

2. Objeto de Is invención 

TItulo de Is solicitud: FORMULACIONES DE DOSIS ALTAS DE IBANDRONATO 
(folio 1). 

El problems tØcnico planteado en la solicitud estÆ relacionado con la necesidad de 
proporcionar una composicion farmacØutica solida oral con dosis altas de 
ibandronato, que disuelva fÆcilmente y sea estable en su almacenamiento respecto 
a temperatura y humedad (folios 27-28; pÆg. 3-4). 

Para solucionar este problems tØcnico la solicitud en estudio proporciona una 
composiciOn farmacØutica para tableta que contiene hasta 250 mg, especialmente 
150 mg o 100 mg de Æcido ibandrOnico o una de sus sales fisiolOgicamente 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 composición 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 preparaciOn de tales composiciones 
farmacØuticas en forma de tableta basado en un proceso de granulación en lecho 
fluidizado, con las posteriores etapas de mezcla con los demÆs excipientes y 
compresiOn para formar la tableta o nCicleo comprimido. 

El objeto de la presente solicitud de patente se relaciona con la Clasificación 
internacional de Patentes (I PC): A61 K31/663, A61 K9/20, A61 K9/28. 

3. De la solicitud de Patente 

Reivindicaciones (artIculo 30 D 486) 

En la reivindicación 1, en la frase "contiene como sustancia activa hasta 250 mg" el 
tØrmino "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, Ic que no corresponde 
con el problema tØcnico planteado que estÆ relacionado con dosis altas del mismo; 
por tanto, es necesario que dicho tØrmino sea cetirado y se deje un valor fijo o un 
rango del contenido del activo en la composición, acorde con las composiciones que 
soportan la invenciôn, las cuales enseæan composiciones con 100  150 mg de Æcido 
ibandrOnico (folios 188, 190; pag. 11, 13, ej. I y 2). 

En la reivindicación 1, es necesario cambiar la expresión no concisa "o sales 
fisiologicamente seguras del mismo" por "o una de sus sales fisiologicamente 
seguras". 

En las reivindicaciones 2 y 3, es necesario cambiar la expresiOn "grano de 
comprimido" por "nUcleo comprimido", ya que se refiere es a la tableta comprimida 0 
nUcleo. 

Las reivindicaciones 6 y 7 que reclaman composiciones especificas, deben ser 
dependientes de la 1 puesto que estÆn basadas en las caracteristicas esenciales de 

- - la 1, correspondiendo a los ej. 2 y 1, respectivamente, que soportan la invenciOn en 
la descripción (folios 188, 190; pÆg. 11, 13). 

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

Se requiere al Solicitante hacer las aclaraciones necesarias. 

4. Determinaciôn del Estado de la TØcnica 

Considerando que la fecha de presentación de la primera solicitud de patente de la 
cual se reivindica prioridad es 20-12-2002, se buscaron documentos del estado de la 
tØcnica relacionados, con fecha de publicación anterior a Østa. 

No Documento Titulo Fechade 
publicación 

DI US 6294196 Pharmaceutical composition containing 2001-09-25 diphospnic acid or salt thereof.  

04 BibliografIa 1 Effect of intergranular versus Intragranular 09-1983 cornstarch on tablet friability and in vitro dissolution I  
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’BibIiografia 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. 

Dl http://worldwide.espacenet.com/searchResults?NUM=US6294 1 96&DB=EP000C&locale=enEP& 
ST=number&compact=false, se relaciona con formas farmacØuticas sólidas conteniendo 
como sustancia activa ian âcido bifosfOnico o una sal fisiolôgicamente compatible de 
Øste, donde la sustancia activa estÆ en forma granulada opcionalmente con otros 
adyuvantes en la fase interna y donde un lubricante estâ en la fase externa; asi 
como tambiØn se relaciona con procesos para preparacion de tal forma farmacØutica 
(resumen y col.1). 

en folios 234-239, se relaciona con el efecto del almidOn (desintegrante) 
intergranular (extragranular) frente al intragranular sobre la friabilidad y disoluciOn de 
tabletas, divulgando como efecto la reducción de la friabilidad y la mejor disolución 
de las tabletas que incorporan el desintegrante, el fÆrmaco y otros excipientes en la 
granulación hCimeda (intragranular) en comparaciOn con la mezcla del desintegrante 
a los granulos ya secos (extragranular); ensenando que tales resultados de mejor 
friabilidad y disolución cuando el desintegrante estÆ en la parte intragranular se dan 
debido a la mejor uniOn o enlazamiento entre particulas, existencia de menos puntos 
dØbiles y mejor homogeneidad del desintegrante dentro de la tableta (folio 234; pâg. 
983, resumen). 

S. AnÆlisis de patentabilidad (articulo 14 D486) 

Nivel inventivo (articulo18 D486) 

). Se solicita en la reivindicaciOn 1-7 y 9, una composiciOn farmacØutica que 
contiene hasta 250 mg de Æcido ibandrOnico o una de sus sales fisiolOgicamente 
seguras, en la que el desintegrante se adiciona al granulado junto con la 
sustancia activa y con parte del material de relleno. 

Comparacion de las caracteristicas tecnicas esenciales, con las del Estado de la TØcnica 

SOLICITUD Dl 
Composiciôn farmacØutica oral que  contiene Composic,ón farmacØutica oral que  contiene 
hasta 250 mg âcido ibandrônico o una de sus (0,25-100) mg âcido ibandrônico o una de sus sales 
sales fisiológicamente seguras fisiologicamente seguras (col. 4, un. 14-20 

y 

64-66) 

Y donde el granulado contiene: Y donde ci granulado contiene: 
� ci 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 tØcnica mÆs cercano es Dl que divulga composiciones farmacØuticas 
para formas sOlidas (tabletas recubiertas o capsulas) que contienen entre (0,25-100) 
mg de acido ibandrOnico o una de sus sales fisiolOgicamente seguras (col. 4, lin. 14-
20 y 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, ej. 6). 

La diferencia de la solicitud con Dl es que el desintegrante estÆ en la parte 
intragranular. 

El efecto tØcnico que logra tal diferencia es que la composiciOn sOlida de acido 
ibandrOnico es fÆcilmente disuelta y posee estabilidad en su almacenamiento con 
respecto a temperatura y humedad (folio 181; pÆg. 4, pÆrrafo 1), sin que tabletas de 
tal composiciOn presenten agrietamiento (folios 125-126; pag. 16-17 de respuesta). 
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Asi, el Problema TØcnico Objetivo estâ relacionado con la necesidad de obtener una 
composicion solida de acido ibandrónico, que disuelva fÆcilmente y sea estable en su 
almacenamiento con respecto a temperatura y humedad, sin que tabletas de tal 
composición 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. almidón, 
crospovidona) puede estar en la parte intragranular, en la parte extragranular o estar 4" 

u 

dividido entre Østas dos; siendo tambiØn conocido que cuando el desintegrante estÆ P43, 
en la parte extragranular, es decir adicionado a los granulos ya secos, se inhibe el 
enlace o cohesion entre los grÆnulos, resultando en una tableta blanda (folio 229; 
pÆg. 312, col 2), es decir, que la tableta es fÆcilmente 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 hümeda) reduce la friabilidad (al aumentar 
elgrado 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 grØnulos ya secos); puesto que, cuando el desintegrante estÆ en la 
parte intragranular se encuentra mejor distribuido (homogeneamente) entre las 
particulas de fârmaco y excipientes del granulado, generando un mejor contacto y 
enlace entre las particulas y menos puntos dØbiles en la tableta, mientras que 
cuando el desintegrante estÆ en la parte extragranular ( mezclado con los grÆnulos 
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 
dØbiles dentro de Pa 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; pÆg. 987 col 2, 988 col 1-2). 

En consecuencia, la composiciOn farmacØutica reclamada es obvia, porque la 
persona del oficio normalmente versada en la materia enfrentada al problema de 
obtener una composiciOn solida de acido ibandrOnico, que disuelva fÆcilmente y sea 
estable en su almacenamiento con respecto a temperatura y humedad, sin que 
tabletas de taP composiciOn presenten agrietamiento, cambiarla con expectativa 
razonable el desintegrante de la parte extragranular segCin composiciones de Dl a 

- - la parte intragranular (en la mezcla para granulaciOn hümeda) como ya lo conoce el 
experto y como se revela en 04, para log rar de esta forma la composiciOn objeto de 
la solicitud; por tanto, la composiciOn reivindicada carece de nivel inventivo. 

> Se solicita en la reivindicaciOn 8, un proceso de preparaciôn de la composición 
de la reivindicaciOn 1. 

ComparaciOn de las caracteristicas tØcnicas esenciaies con las del Estathi de la T.r’ni-
SOLICITUD Dl 

Proceso de preparaciOn de la composicion de la 1 I Proceso de preparaciOn de una tableta de âcido 
(tab!etas) ibandrOnico (col. 9) 
Disolver el aglutinate (PVP) en aqua Disolver ci agiutinate (PVP) en aqua 
Cargar en una câmara de lecho fluidizado ci Cargar en una cÆmara de lecho fluidizado ci 
principio activo, desintegrante (crospovidona) 

y 

parte principio activo 
y parte del material de reileno 

del material de relleno .. 
Granular por aspersiOn a (60-80)°C con la soluciój3. Granular por aspersion con la soiuciOn de 
de aglutinante aglutinante 
Secar ci material granulado entre (60-80)°C 

y 

pasar 
- 

Secar ci material granulado 
y pasar ci material seco ci material seco a traves de un tamiz 

- I a travØs de un tamiz 
Mezclar ci granulado con ci resto de material de Mezclar ci granulado con ci desintegrante 
relieno, ci lubricante 

y 

ci regulador de flujo (crospovidona), ci resto de material de reiieno, ci 
iubricante 

y ci regulador de flujo 
Comprimir la mezcla en nücleos de tabletas 

y Comprimir la mezcla en ncieos de tabletas 
y 

realizar ci recubrimiento de los mismos con la realizar ci recubrimiento de los mismos con la 
mezcla de recubrimiento mezcla de recubrimiento - 
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El estado de la tØcnica mÆs cercano es DI que divulga un proceso de preparaciôn 
de tabletas de Æcido ibandrOnico por medio de granulacion hümeda en un granulador 
de lecho fluidizado que comprende: mezclar el principio activo con parte del material 
de relleno, granular esta mezcla con una solución acuosa del aglutinante, secar el 
granulado una câmara 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 Østas con el material de 
recubrimiento (folios 142-143; col. 8-9, ej. 6). 

La diferencia de la solicitud con Dl es que indica que el desintegrante se adiciona en 
la parte intragranular y que la temperatura de granulaciOn y de secado es de (60-80) 

oc. 

Y el efecto tØcnico que logra tal diferencia es que permite obtener una composición 
sOlida (en tableta) de acido ibandrOnico que es fâcilmente disuelta y posee 
estabilidad en su almacenamiento con respecto a temperatura y humedad (folio 181; 
pÆg. 4, pÆrrafo 1), sin que tabletas de tat composiciOn presenten agrietamiento (folios 
125-126; pÆg. 16-17 de respuesta). 

As!, el Problema TØcnico Objetivo estÆ relacionado con la necesidad de cómo 
obtener una composiciôn solida en forma de tableta de acido ibandrOnico, que 
disuelva fÆcilmente y sea estable en su almacenamiento con respecto a temperatura 
y humedad, sin que tabletas de tal composición 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. almidón, 
crospovidona) puede adicionarse en la parte intragranular, en la parte extragranular o 
estar dividido entre Østas dos; siendo tambiØn conocido que cuando el desintegrante 
estÆ en la parte extragranular, es decir, adicionado a los grÆnulos ya secos, se inhibe 
el enlace o cohesion entre los grÆnulos, resultando en una tableta blanda (folio 229; 
pÆg. 312, col 2), es decir, que la tableta es fÆcilmente agrietable a condiciones de 
humedad y temperatura altas no adecuadas en su almacenamiento. Igualmente, es 
conocido que las temperaturas de granulación y secado especificas en un proceso 
de granulaciOn hUmeda, 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: pÆg. 867, col. 2). 

Segundo, que D4 divulga que incorporar el desintegrante en la parte intragranular 
(incorporado en la mezcla para granulaciOn hUmeda) reduce la friabilidad (al 
aumentar el grado de cohesion) y aumenta la velocidad de disolución de tabletas 
comprimidas, en comparación con las que contienen el desintegrante en la parte 
extragranular (adicionado a los granulos ya secos); puesto que, cuando el 
desintegrante estÆ en la parte intragranular se encuentra mejor distribuido 
(homogeneamente) entre las partIculas de fÆrmaco y excipientes del granulado, 
generando un mejor contacto y enlace entre las particulas y menos puntos dØbiles 
en la tableta, mientras que cuando el desintegrante estÆ en la parte extragranular 
(mezclado con los grÆnulos ya secos), el desintegrante no se adhiere a si mismo ni a 
los otros materiales y forma agrupamientos de partIculas de desintegrante, lo cual 
resulta en puntos mas dØbiles 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; pÆg. 987 col 2, 988 cot 1-2). 

Por ende, el proceso reclamado es obvio, porque la persona del oficio normalmente 
versada en la materia enfrentada at problema de cOmo obtener una composiciOn 
solida en forma de tableta de acido ibandrOnico, que disuelva fÆcilmente y sea 
estable en su almacenamiento con respecto a temperatura y humedad, sin que 
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tabletas de tal composiciOn presenten agrietamiento, cambiarla con expectativa 
razonable el desintegrante de la parte extragranular segün proceso de obtenciôn de 
composiciones de Dl a la parte intragranular (adicionÆndolo 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 granulación 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 all solicitante 

El solicitante anexa un nuevo capitulo descriptivo (folios 178-190) y capitulo 
reivindicatorio (folios 191-194), cambiando en la pÆg. 12 de la descripción 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 relaciOn con la falta de claridad el solicitante seæala que ha cambiando en la 
pÆg. 12 de la descripciOn y en la reivindicaciôn 8 las expresiones "rociar en 

( granulado" y "granos de comprimido" por las expresiones "granular por aspersion" 
- y "nUcleos de comprimidos", respectivamente; obedeciendo a una corrección de 

evidentes errores cometidos durante la traducciOn (folios 165-166; pÆg. 4-5 de 
respuesta). 

Al respecto, se aclara que tales tØrminos errOneamente traducidos solo se 
corrigieron en la pâg. 12 de la descripciOn y en la reivindicaciOn 8, pero que en las 
demâs partes donde se mencionan estos tØrminos no se corrigieron, p. ej. en las 
reivindicaciones 2 y 3; por tanto es necesario revisar y corregir. 

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

- Que Dl ensena composiciones que incluyen en la fase externa un agente 
desintegrante (crospovidona) y un agente lubricante, mientras que la fase 
interna contiene la sustancia activa (Æcidos bifosfOnicos) junto con adyuvantes 

(- como enlazadores y material de relleno. Pero que las composiciones de la 
solicitud se caracterizanc porque la sustancia activa estÆ mezclada con el 
desintegrante y una parte del material de relleno, 10 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; pÆg. 7-8 de respuesta). 

Que 02 enseæa 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 composiciOn 
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 enseæanzas de D2 (folios 171-172; pÆg. 10-11 de respuesta). 

Que 03 ensena un proceso para formar un granulado a partir de sustancias 
solidas en polvo, pero que no ensena las proporciones de ingredientes 
necesarios para obtener una tableta con alto contenido de ingrediente activo, 
ni la ubicación 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 DI es que el desintegrante estÆ en la parte 
intragranular. 

Y el efecto tØcnico logrado por tal diferencia es que la cornposición sólida de 
acido ibandrónico es fÆcilrnente disuelta y posee estabilidad en su 
almacenarniento con respecto a temperatura y hurnedad (folio 181; pâg. 4, 
pÆrrafo 1), sin que tabletas de tal composicion presenten agrietamiento (folios 
125-126; pÆg. 16-17 de respuesta). 

No obstante, se aclara que se han cambiado los documentos D2 y D3 por el 
docurnento D4, dado que es comünrnente reconocido por la persona del oficio 
normalmente versada en la materia que el desintegrante (p.ej. alrnidôn, 
crospovidona, entre otros) puede estar en la parte intragranular, en (a parte 
extragranular o estar dividido entre Østas dos; y que tarnbiØn es conocido que 
cuando el desintegrante estÆ en (a parte extragranular (adicionado a los grÆnulos 
ya secos) se inhibe el enlace o cohesiOn entre los granulos y genera una tableta 
blanda (folio 229; pÆg. 312, col 2), es decir, que la tableta es fâcilrnente agrietable 
a condiciones de humedad y temperatura elevadas no adecuadas en su 
almacenamiento. 

Por tanto, la materia reclamada es afectada por Dl (desintegrante en la fase 
extragranular) y D4, ya que D4 que ensena mejor friabilidad (por aumento del 
grado de cohesiOn) y disoluciOn de tabletas que contienen el desintegrante en la 
fase intragranular en comparaciOn con las que lo contienen en la fase 
extragranular, tal como se explica en el anÆlisis de nivel inventivo. 

7. Conclusión 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as!: 

No Documento NO Reivindicaciones afectadas Reguisito que afecta 
Dl US 629419 1-9 Nivel inventivo 
D4 BibliografIa 1 1-9 Nivel inventivo 

(Th En cumplimiento del artIculo 45 de la DecisiOn 486 de la ComisiOn de (a Corn unidad 
Andina, se le indica que debe dar respuesta dentro del tØrmino de sesenta dias 
contados a partir de la fecha de notificaciOn de la presente comunicaciOn. En caso 
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta 
subsistieran los irnpedirnentos para la concesiOn, se denegara la patente. 

Notifiquese el presente oficio conforme a 10 dispuesto en el numeral 5.2 literal e) del 
capItuloguinto del titulo prirnero de (a Circular Unica No. 10 de 2001. 

JosE LUIS SALAZAR LOPEZ 
Director de Nuevas Creaciones (C) 

El anterior requerimiento fue notificado por fijaciOn en lista, de fecha 
!2 AGO. 2011 

CONCEPTO TECNICO 
No. 2032 

EXAMINADOR TECNICO 
COdigo No. 202079 

Expediente 2004 108760, 20 Art 45 
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