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DIRECTOR DIVISION DE NUEVAS CREACIONES
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

E. s. D.

REF: Expediente No. 13 015.329- solicitud de patente de invencion a
favor de ADETHERAPEUTICS INC. Titulo: COMPOSICION EN
FORMA DE ORGANOGEL QUE COMPRENDE UNA FUENTE DE
GLUTAMINA.

RESPUESTA A EXAMEN DE FONDO

JUAN PABLO CADENA SARMIENTO, portador de la tarjeta profesional No. 57.492 del
C.S.)., obrando como apoderado de la sociedad solicitante me permito dar respuesta al
Oficic No. 10357 relacionado con la patentabilidad de la presente invencién y

notificado por fijacion en lista el 8 de Septiembre de 2015,

En primera instancia, nos permitimos manifestar nuestro total desacuerdo frente a

todas y cada una de las objeciones y comentarios manifestados por el senor

Examinador en contra de la novedad y nivel inventivo de la presente invencidn,
requisitos que hemos defendido de manera pertinente a través de argumentos y

evidencia documental a lo largo del presente tramite.

Pese a esto, ponemos a su consideraciéon una nueva version del pliego reivindicatorio
que consta de tres (3) reivindicaciones, las cuales han sido modificadas
pertinentemente con la intencién de acentuar ain mds las diferencias existentes entre

el objeto y alcance de la presente invencion y las divulgaciones del arte previo.
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Por esta razon, y para contextualizar el analisis que prosigue, presentamos a

continuacion la nueva reivindicacion 1:

“Una compaosicion farmacéutica para administracion topica que comprende una
fuente de glutamina y uno o mds vehiculos farmacéuticamente aceptables, en
donde el vehiculo farmacéuticamente aceptable comprende un vehiculo topico
que es un orgar.ogel capaz de proporcionar administracion sitio-especifica de
compuestos bioactivos a la piel.”

Adaptado del nuevo pliego reivindicatorio, reivindicacion 1

Asi las cosas, notara el sefior Examinador que el vehiculo farmacéuticamente
aceptable que hace parte de la composicion reivindicada se define ahora como un “un
vehiculo topico que es un organogel capaz de proporcionar administracion sitio-
especifica de compuestos bioactivos a la piel”, expresion que serd analizada en

detalle mas adelante.

Por lo pronto, concluimos que las modificaciones llevadas a cabo no amplian el
alcance de la invencidn previamente reclamada y se mantienen enteramente
sustentadas por las ensefianzas del capitulo descriptivo, razén por la que solicitamos

sea reconocida la total validez de este nuevo pliego reivindicatorio.

Antes de abordar el andlisis de dicha nueva reivindicacion 1 y la defensa de su
patentabilidad, es prec.so aclarar que en lugar de referirse al posible uso de la
presente invencion, la expresion “para administracion tdpica” representa una
caracteristica técnica esencial de la misma pues permite (i) definir su objeto y
alcance; (ii) conocer la solucién al problema técnico que esta proporciona, y (iii)

diferenciarla del arte previo.

Mas esoecificamente, afirmamos que dicha expresion permite comprender el tipo de
composicion farmacéutica al cual hace referencia la presente solicitud sin aludir en
ningun momento a los poasibles usos o aplicaciones de la misma, resultando entonces

en una caracterizacion completamente adecuada y pertinente.
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Inclusive, destacamos que gracias a la presencia de dicha expresion es posible
comprender de manera precisa que la materia reivindicada corresponde a una
composicion farmacéutica topica y no a cualquier otro tipo de composicion

fa-macéutica, hecho que ademas restringir el campo técnico al cual pertenece la

invencidn, permite diferenciarla del arte previo.

Con el fin de demostrar la pertinencia de la materia objetada, incluimos a
continuacion un fragmento del Instructivo de Examen de Solicitudes de Patentes de
Invencion y Modelo de Utilidad, en donde se define qué tipo de informacion debe

contener una reivindicacion:

“Las reivindicaciones deben contener todas las caracteristicas técnicas esenciales
de la invencion las cuales definen la invencion y la hacen (o deberian hacerla)
diferente del estado de la técnica y, por tanto, constituyen la solucién al problema
técnico que intenta resolver la invencion.”

Adaptado del Instructivo de Patentabilidad
Numeral 2.6.1 - Contenido de las reivindicaciones

Debido a que la materia incluida en la reivindicacion 1, o mas especificamente la
expresion  “para cdministracion topica” cumple satisfactoriamente con los
lineamientos del Instructivo de Patentabilidad citado, solicitamos sea reconocido que
la misma no sugiere ninglin uso o posible uso de la invencién sino que caracteriza de

manera apropiada el objeto y alcance de la presente invencion.,

De hecho, es de notar que dicha expresion adquiere un rol muy importante al
momento de comparar el objeto de la presente solicitud frente al estado de la técnica
ya que, como bien reconoce el sefor Examinador, los documentos D3 y D4 dan a

conocer composiciones farmacéuticas de administracion intraperitoneal provistas de

componentes similares a los aqui reivindicados.

En este sentido, resaltamos que a pesar de que exista similitud a nivel de sus
componentes técnicos esenciales, la expresion “para administracion topica” permite
establecer una clara diferencia entre el campo técnico relativo a la presente solicitud y
su alcance, el cual resulta en todo caso distinto al concerniente a los citados

documentos D3 y D4.

(L)
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Teniendo en cuente entonces que el tipo de composicion farmacéutica representa

un atributo distintivo de la presente invencién con respecto al arte previo, solicitamos
sea reconocido que la expresion “para administracion tépica” no hace referencia a
posibles usos o aplicaciones de la composicion aqui descrita, sino representa una

caracteristica técnica esencial de la misma.

En conexion con lo anterior, nos permitimos sefialar que la caracterizacién expuesta
en la nueva reivindicacion 1 permite acentuar ain mas el hecho de que la presente
invencion correspor.de a una composicion farmacéutica topica dada la inclusion de
la expresion “en donde el vehiculo farmacéuticamente aceptable comprende un vehiculo
topico que es un organogel capaz de proporcionar administracion sitio-especifica de

compuestos bioactivos a la piel” en la parte caracterizante de la misma.
De esta manera, solicitamos al seflor Examinador reconocer que la presente invencion
representa una composicion farmacéutica tépica conformada por los siguientes

elementos:

- Una fuente de glutamina:

- Uno o mds vehiculos farmacéuticamente aceptables; el cual comprende un

vehiculo topico de organogel que ejerce de funcionalidades especificas,

los cuales definen una composicién completamente novedosa, inventiva y sin

precedentes en el estado de la técnica.

Novedad y Nivel inventivo

Acudiendo a las ensedanzas de los documentos D3 (Reducing post-operative adhesion
formation with intraperitoneal glutamine, W02008/098364) y D4 (Reducing post-
operative adhesion formation with intraperitoneal glutamine, W02007/016791),
afirma el senor Examinador que la invencién descrita en la reivindicacién 1 carece de
novedad, mientras que la divulgada en la reivindicacién 3 representa una derivacion

obvia del estado de la técnica.
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Partiendo de nuastro total desacuerdo frente a tales objeciones, procedemos a

demostrar que tanto la nueva reivindicacion 1, como sus respectivas dependientes,

cumplen a cabalidad con los citados requisitos de novedad y nivel inventivo.

Como primera medida, nos permitimos mencionar que ¢l examen conducido por el
sefior Examinador evidencia una interpretacion erronea de la materia divulgada por

dichos documentos D3 y D4, referencias que ignoran completamente la utilizacion e

inclusion de organogeles como parte de las composiciones alli descritas.

Asi pues, tras llevar a cabo una revision exhaustiva de las citadas anterioridades,
encontramos que ninguna de estas anticipa de manera exacta la presencia de un

organogel como parte del vehiculo de las composiciones farmacéuticas allf descritas.

Muy por el contrario, dichos documentos D3 y D4 se relacionan con el desarrollo de
composiciones que incorporan hidrogeles como parte de sus respectivos vehiculos,

tal y como revelan los siguientes fragmentos:

"Un agente mejorador de viscosidad se usa en esta invencién tal que pueda
formarse un gel al hidratar. Tales composiciones de gel pueden comprender una

fuente de glutamina soluble en agua y un agente formador de gel adecuado en
forma seca.”

Adaptado del documento D3

“Una formulacion particularmente preferida para uso en esta invencion es un gel
o una malla gue contiene una fase acuosa en la que se disuelve una fuente de
glutamina.”

Adaptado del documento D4

"Agentes espesantes farmacéuticamente aceptables adecuados son conocidos y
pueden ser empleados. Preferiblemente, tal agente formard un hidrogel cuando
se hidrate o formard un hidrogel cuando se someta a un agente de reticulacion
adecuado y se hidrate. Tales componentes que forman gel son seleccionados por
su biocompatibilidad y pueden ser reabsorbibles. Ejemplos de espesantes
adecuados y agentes formadores de gel que han sido empleados en formulaciones
farmacéuticas incluyen polimeros que tienen un componente hidréfilo, tal como

coldgeno; polimeros de polioxialquileno tales como oxidos de polietileno,
alcoholes de polivinilo, polivinilpirrolidonas, y metacrilato de hidroxietilo;




FAX: (571) 742 22 00
WWwW BC com.co

Calle 70 A No, 4 — 41
B R I G A R D BOGOTA - COLOMBIA
CASTRO TEL (571) 744 2200
PROPIEDAD INTELECTUAL

hialuronato; y varias proteinas como la albumina, etc. geles hemastdticos,
incluyendo aquellos que contienen fibrindgeno o fibrina también se pueden usar.”

Adaptado de los documentos D3 y D4

Con base en estos fragmentos, concluimos que las divulgaciones del arte previo se
limitan Unicamente a describir la utilizaciéon e incorporacién de hidrogeles; materia
que no resulta de ninguna manera comparable con el objeto y alcance de la presente

invencion, la cual se caracteriza por comprender un vehiculo tépico de organogel.

Dicho esto, concluimos que ninguno de los documentos D3 y D4 anticipa la
caracterizacion precisa que da origen a la presente invencion pues los mismos
desconocen por completo la posibilidad de incluir un vehiculo topico de organogel

como componente esencial de la misma.

Por esta razon, solicitamos de manera respetuosa sea reconocido que no hay lugar a
atribuirle falta de novedad a la materia descrita en el presente pliego reivindicatorio y

en conszcuencia, sea retirada la respectiva objecion.

Adicional a lo anterior, es pertinente mencionar que en nuestro concepto el sefior
Examinador recae en un claro error conceptual al asumir de manera deliberada que
los hidrogeles descritos en los documentos D3 y D4 pueden ser semejantes o
equivalentes al vehiculo topico de organogel que caracteriza las composiciones de la

presente invencion.

Como muestra de ello, nos permitimos adjuntar al presente memorial el articulo de
revision elaborado por Tarun et al. titulado “Organogels: Advanced and novel drug
delivery system” en donde se exponen abiertamente las diferencias existentes entre un

“organogel”y un “hidrogel”.

Concretamente, Tarun et al. establecen la siguiente caracterizacion con respecto a los

sistemas de geles:
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“Un gel puede definirse como una formulacion semi-sélida provista de una fase
externa de solvente apolar (organogeles) o polar (hidrogeles), inmovilizada al
interior de los espacios disponibles de una estructura en red tridimensional”

Adaptado de Anexo 1, Introduccion

Asimismo, y de conformidad con tal clasificacion inicial, Tarun et al. definen asi el

concepto de organogel:

“Un organogel es un material solido termorreversible (termoplastico) no-
cristalino, no-vidrioso y un sistema visco-eldstico que puede ser reconocido como
una preparacion semi-solida provista de una fase apolar externa.”

Adaptado de Anexo 1, Resumen

“En contraste con los hidrogeles, en donde el agente gelificante normalmente es
vn polimero, la mayoria de los organo-gelificantes son moléculas relativamente
pequenas que son reconocidas como organo-gelificantes de bajo peso molecular.”

Adaptado de Anexo 1, Introduccion

De estz manera, es evidente que existe una clara diferencia conceptual entre un

“organogel” y un “hidrogel”, razén por la que insistimos en que las objeciones del
sefior Examinador carecen de total fundamento en la medida que los documentos D3 y
D4 abordan Gnicamente el desarrollo de composiciones de hidrogel, las cuales

difierer: considerablemente del objeto de la presente invencion.

Dentro de las diferencias existentes entre dichos dos tipos de geles, vale la pena

destacar que los hidrogeles representan sistemas polares que forman semisélidos al

ser dejados en reposo, mientras que los organogeles representan sistemas apolares
que contrario a los hid-ogeles, no son capaces de formar tales semisolidos al ser

dejados en reposo.

Teniendo en cuenta que a pesar de que ambos son reconocidos como geles, los
hidrogeles y organogeles gozan de caracteristicas quimicas y fisicas propias y
diferenciales como bien expone el Anexo 1 y como resultara evidente para cualquier

persona normalmente versada en la materia, concluimos que no hay ninguna razon
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por la cual la novedad de la presente invencion pueda ser perjudicada por las

ensenanzas D3 y D4,

Consecuentemente, solicitamos respetuosamente sea retirada la objecion que
cuestiona la novedad de la presente invencién en vista de los documentos D3 y D4, los
cuales insistimos no representan soporte documental suficiente que anticipe de

manera exacta la caracterizacion expuesta a lo largo del actual pliego reivindicatorio.

Abordando ahora la defensa del nivel inventivo de la presente invencidn, nos
permitimos sefialar que los documentos D3 y D4 carecen de instrucciones que
motiven al versado en la materia a alcanzar de manera obvia la caracterizacion
actualmente reivindicada, razon por la que consideramos que la objecion del sefior

Examinador no tiene ningun sustento.

Como punto de partida, es de notar que el campo técnico al cual pertenecen las
referancias citadas es sustancialmente distinto al que concierne a la presente

invercién por cuanto se refiere al desarrollo de composiciones de administracién

intraperitoneal.

En contraste con ello, el objeto de la presente invencién corresponde a una
composicion farmacéutica de administracion topica, la cual constituye

ciertamente una forma farmacéutica diferente a la divulgada por los documentos D3 y

D4, la cual cumple con requerimientos especificos y se enfrenta a problematicas

distintas a las abordadas por dicho arte previo.

En este sentido, llamamos la atencion sobre el hecho de que las consideraciones
biofarmacéuticas, farmacotécnicas y farmacocinéticas relativas al desarrollo de

composiciones farmacéticas varian de acuerdo al blanco terapéutico o, en este caso,

al sitic de aplicacién o utilizacién de la misma, siendo evidente la diferencia que existe

entre una composicion intraperitoneal y una composicion topica como la presente

invencion.

e
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Debidc a esto, afirmamcs que el versado en la materia interesado en el desarrollo de
una composicion topica como la aqui reivindicada no acudirfa a las ensenanzas de
los documentos D3 y D4 con la expectativa de hallar en ellos informacion de utilidad
puesto que dichas anterioridades se relacionan con un objeto totalmente diferente y

alejado del campo técnico de su interés.

Ahora bien, considerando que el versado en la materia consultara por alguna razén
dichas referencias, es evidente que este no encontrarfa en ellas informacion relevante
que lo incite a seleccionar cada una de las caracteristicas técnicas esenciales de la
presente invencion y desarrollar una composicion farmacéutica de administracion

topica como la aqui descrita.

Mdas concretamente, insistimos en que dichos documentos D3 y D4 ignoran
completamente el disefo e inclusion de un vehiculo topico de organogel, razon por
la que solicitamos sea reconocido que dicha caracteristica técnica representa un
aspecto distintivo e inventivo de la presente invencién que de ninguna manera habria

podidn ser previsto a partir de las referencias en mencion.

Inclusive, encontramos que las ensefanzas de los documentos D3 y D4 sugieren
fuertemente la utilizacion de hidrogeles como parte del vehiculo de tales

composiciones, razon por la que consideramos que el versado en la materia optaria

por conservar dicho vehiculo de hidrogel en lugar de pensar en emplear un

organogel, alejandose en definitiva del alcance de la presente invencion.

Dicho esto, concluimos que dichas referencias no hacen otra cosa que alejar al
versado en la materia del objeto de la presente invencion al divulgar composiciones
que comprenden un vehiculo de hidrogel, ignorando por completo la caracterizacion
y concepto técnico que da lugar a la presente invencion, la cual reiteramos se
encuentra definida de manera clara como una composicion que comprende un

vehiculo topico de organogel.

A
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Teniendo en cuenta que los documentos D3 y D4 citados por el sefior Examinador no
contienen ninguna informacion relacionada con (i) el desarrollo de una composicion
farmacéutica de administracion topica, y/o (ii) la inclusion de un vehiculo topico
de organogel como parte de la misma, concluimos que los mismos ignoran aspectos

distintivos de la presente invencion y por tanto no podrian anticipar su desarrollo.

Partiendo de dichas carencias, concluimos también que dichos documentos D3 y D4
no representan el debido soporte documental a la objecién manifestada por el sefior
Examinador en contra del nivel inventivo de la presente solicitud, razon por la que

solicitamos respetuosamente sea retirada.

Con base en lo anterior, concluimos que el desarrollo de la invencion expuesta a lo
largo de este nuevo plego reivindicatorio no se ve anticipado y mucho menos
sugerido o guiado por las enserianzas de los citados documentos D3 y D4, los cuales

resultan alejados de la misma y por tanto, fallan en desvirtuar su patentabilidad.

En comolemento de esta argumentacion, consideramos oportuno manifestar nuestro
desacuerdo frente al exarnen de patentabilidad conducido por el sefior Examinador, el
cual acude a dos referencias del arte previo que guardan muy poca relacién con el
objeto de la presente solicitud y que por tanto, resultan completamente irrelevantes a

ojos del versado en la materia.

En nuestro concepto, este hecho demuestra que dicho examen de patentabilidad fue
llevado a cabo desde una vision altamente subjetiva del arte previo en donde se
ignoran las evidentes deficiencias de las anterioridades citadas y se presume sin
ningun fundamento una supuesta relacion entre las mismas y el objeto de la presente

invencion.

Sumado a lo anterior, es preciso sefalar que las dos referencias citadas por el sefior
Examinador como arte previo relevante para el objeto de la presente solicitud
correspcnden a solicitudes analogas pertenecientes al mismo titular y enfocadas en

divulgar la misma materia, tal y como indica el siguiente fragmento:

][L/
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“La solicitud equivalente del solicitante, publicada ahora como WO 2007016791
describe formulaciones que actiian como fuente de glutamina y se espesan con el
fin de tener mayor viscosidad que formulaciones que son adecuadas para
inyeccion intravenosa.”

Adaptado del documento D3

De este modo, es evidente que dichos documentos D3 y D4 no son de ninguna manera
complemantarios ni constituyen en conjunto una aproximacion al objeto de la
presente solicitud, sino que estos revelan practicamente la misma materia y por ende

resultan redundantes.

Mas aln, consideramos que el seflor Examinador se limité a identificar de manera
aislada e inconexa los diferentes elementos que definen la composicion reivindicada
en dichos dos documentos del estado de la técnica, sin que estos brindaran
instrucciones concretas respecto a como conseguiria el versado en la materia
desarrollar una invenciéon como la reivindicada sin la necesidad de aplicar su

capacidad inventiva.

En este orden de ideas, afirmamos que la presente invencion fue juzgada bajo un

andlisis en retrospectiva jue estudia de manera superficial las divulgaciones del

estado de la técnica y presume sin ningun fundamento concreto que la misma podria
haber sido derivada de manera obvia, cuando en realidad ninguno de los documentos
D3 o D4 anticipa o sugiere cada uno de los elementos caracteristicos de la

composicion reclamada en este nuevo pliego reivindicatorio.

Considerando entonces el conjunto de modificaciones y argumentos presentados a lo
largo de este memorial, ccncluimos que la novedad y nivel inventivo de la presente
invencién se mantienen vigentes a pesar de las objeciones y comentarios expresados

en el Oficio técnico, las cuales hemos solucionado y aclarado de manera pertinente.
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En vista de lo anteriormente expuesto, respetuosamente solicitamos el retiro de las

objeciones de la presente solicitud ya que en opinién del solicitante cumple con todos

los requisitos establecidos en la Decision 486.

Atentamenpte,

g
i

V4

JUAN PABLO CADENA SARMIENTO
T.P. No. 57.492 del C.S.).

C.C. 80.410.337 de Usaquén

Calle 70 ANo. 4 - 41
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REIVINDICACIONES

1. Una composicion farmacéutica para administracion tépica que
comprende una fuente de glutamina y uno o mds vehiculos farmacéuticamente
aceptables, en donde el vehfculo farmacéuticamente aceptable comprende un
vehiculo topico que es un organogel capaz de proporcionar administracion sitio-

especifica de compuestos bioactivos a la piel.

2, La composicion de acuerdo con la reivindicacion 1, en donde la fuente

de glutamina es un cipéptido que comprende L-alanil-L.-glutamina.

3. La composicion de acuerdo con la reivindicacion 2, en donde el

dipéptido estd desde 5% hasta 25% en peso de la composicion.
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ABSTRAC

Organogel, i+ a non erystalling, non-glassy thermoreversible (thermoplastic solid material and viscoelustie system, can be reganded as o semesabid preparation which has an
immobilized external apolar phase The apolar phase pets immobilized within spaces of the three-dimensional networhed seacture tormed due 1o the physical interachions
amonpst the self assembled structures of cempounds regarded as pelators. Often, these systems are based on self-assembly of the structurant molecules In general, organogels
are thermody namically stable in nature and has ¢ been explored as matrices for the delivery of bioactve agents. Urganopels have potential for use in a number of appheations,
such asn ;:Htrmacculwnlm cosmetics, ant comservation, and food An example of formation of an undesired thermares eraible netwark s the eecurrence of wax crystallization in
petroleum In the zurrent manuscript, atie npts have heen made 1o undersund he properties of arganogels, vanous tpes ol organogelators and some apphications of the

organopels m controlled delivery,
KEYWORIS: Orpanogels, pelators, cosmztics, controlled deli ery

INTRODUCTION

A gel may be defined as a semi-solid formulation having an external
solvent prase. apolar (organogels; or polar (hydrogel), immobilized
within the spaces availuble of a three dimensional networked
structure’ The organogel do not form semisolids on standing.
Because an organogel may consists of macromolecules existing as
twisted matted strands. The units are of bound together by strong
types of vanderwaal forces so s 1o form crystalline amorphous
regions throughout the entire system®, Gels can also be classitied
according (o the bonds present in the gelator network: physical gels
are held by weaker physical forees of auraction such as vanderwaals
interactions and hydrogen bonds, whereas chemical gels are held by
covalent bonds. [lvdrogels (composed of water held by a three-
dimensional polymeric network) have been extensively studied as
vehicles for a wide range of drugs. The organogels may be regarded
as bi-continuous systems consist ng of gelators and apolar solvent,
which may or may not contain water-molecules entrapped within the
self-assembled structures of the gelator. The organogels have Jower
hydrations. the drug dissolving polymer and is transported between
the chains. Cross linking increases hyvdrophobicity of gels &
diminishzs the diffusion rate of drug. The gelators. when used in
concentration < 15 % (approx.), may undergo physical or chemical
interactions so as 1o form scll~assembled fibrous structures which
get entangled with each other resulting in the formation of a three-
dimensional networked structure. The three-dimensional networked
structure. hence formed. prevents the flow of external apolar phase.
Some common examples of gelators include sterol. sorbitan
monostearate. lecithin and cholestery! anthraguinone derivates, They
have been fubricated in a variety of different shapes (e.g.. rods,
disks. films and microparticles) depending on  the intended
applications and sites  of  agministration, In addition. some
thermoresponsive gels can be acministered parenterally as a liquid.
which furms a gel in situ at body temperature. The thermo-reversible
property of the organogels has generated much interest for the
potential use of the organogels as drug delivery system. The
thermodynamie stable nature of the organogels has been attributed to
the spontancous formation of fibrous structure by virtue of which the
organogels reside in a low enerzy state, The oceurrence of the gel-
to-s0l t-ansition above room-temperature indicates that external
energy has to be supplied to the organogels so as to disrupt the three-
dimensional structure and subsequent transtormation of the gelled
state too the sol state. Apart from the temperature  sensilivity,
organogels are also sensitive to the presence of moisture which has
also been explored 1o develop controlled delivery systems. Examples

of gellable  organic solvents include  aliphatic and  aromatic

hydrocarbons,  aleohols, silicone i, dimethyl  sulfoxide and

vegetable oils, In contrast to hydrogels, in which the gelator is

normally a polvmer, most of the organogelators are relatively small

molecules and they have been called low molecular weight

organogclators, Various organogel-based formulations have been

designed o administer of the bioactive agents by different routes

administration’,

Advantages Of Organogels

e Organogel can’t form semisolids preparation on standing,

«  Organogels are moisture insensitive.

o They enhance the skin penetration and transport ol the
molecules,

e They are organic in
contamination.

o Organogel can diminish the diffusion rate of drug because the
drug is dissolved in polymer & transported between chains.

s Structural integrity of organogels is maintained for longer time
periods.

e Process very simple and casy to handle.

o Use of biocompatible, biodegradeable and non-immunogenic
materials makes them saft for long term applications.

e Organogels provide opportunities for incorporation ol wide
range of substances with different physicochemical characters’,

Limitations Of Organogels

e [.esssuable W temperature.

o When a gel stands tor some time. it often shrinks naturally, &
some ol its liquid is pressed out, known as svneresis.

e [Ifimpurity present then no gelling will oceur.

e Lapensive in praduction,

o Raw materials like lecithin are not available on large scale.

e It should be stored in a proper condition.

o When the gel is taken up ol liquid with an increasing volume
known as swelling™,

Structure Of Organogels & Mechanism Of Organogelling

I'he incorporation of o polar solvent, the organogelling or the

gelation of the lecithin solutions in organic solvents is induced. The

apgregate transformation (i.e. sphere-to-cylinder transformations)

are determined by a change of a curvature for the amphipmile

monolaver and this approaches developed by Israclachvili et al.® In

particular, the effects of polar solvent introduced into spherical

lecithin micelles may be associated in which the solvent with an

increase in the cross-sectional area of the lecithin polar region is

character  also  resist  microbial
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arranged. The shape of the hyvdrated molecules is close to a cylinder,
This shape leads to packing constra nts in the spherical micelles that
are diminished through the ransition into the evlindrical ones with a
smaller curvature,

Gelator SeH-Assembly

A variety of gelator aggregates such as platelets, tubules, fibres,
rads, worm-like chains, ribbons and fan-like structures have been
reported. Aggrepate thickness ranges from a fraction of a nanometre
to microns. The manner in which gelator molecules self-assemble
and the nature of the gelator aggregate depends to a large extent on
the gelator. whose component groups dictate the forces of
interactions involved in  gelator self-assembly,  For  example,
molecules ol the non-ionic surfuctant sorbitun monostearate are
thought 1o essemble into bilayers, which are then organised into
tubules. 12-Hydroxyoctadecanoic acid is thought 1o form fibrillar
aggregates viao extensive axial hydrogen bonding and dipolar
interactions”. Aggregation forces boween gelator molecules thus
include hydrogen bonding, dipole—dipole interactions, m-stacking,
electron transter. London dispersion forces, solvophobic efficts,
ionic interactions and so on, depending on the chemical structures of
the gelators. The manner in which the gelator molecules are packed
in aggregates must not be assumed to be the same as in the neat
gelator solid, and the different packing and forees of interactions in

gelator aggrezates and in the neat solid are often reflected in the
different melting points of the two. Tre liquid phase of the gel plays
a fundamental role in gelation and aftects both macroscopic (e.g.,
opacity) and microscopic (e.g., aggregate size, shape, cross-sectional
nature, helicity and gel network) propertics ol the gels. The fluid
phase must provide the correct solubil ty/insolubility balance so that
the gelator dissolves or is dispersed at high temperatures but comes
out of solution (us aggregates) following cooling. Molecular shupe
of the solvent molecule can also have 1 profound effect on pelation;
for example. steroidal nitroxide forms stable gels in trans-decalin
and in cyclohexane but not in ¢is-decalin, methyl-cvelohexane and
n-ulkane. The higher melting point was thought 1o be dug to the
additional attractive forces provided by hydrogen bonding between
l-octanol and CAB in octanal gels. The dimensions of the container
in which gelaion proceeds can also have an impact on the gel
network. Furman and Weiss reported that if the size of the container

Types and property of organogelators

Table 1. 1vpes of organogelators with ther advantages and applicatons”’
L I L Lyl

was smaller than the mesh size of o particular gel network, gelation
was cither inhibited or a different type of gel network (mesh) was
formed’,

Types OF Organogelators

The organogelators may be categorized into two groups based on
their capability to form hydrogen bonding. The examples of
organogelators the hydrogen bond forming organogelators include
amino acids, amide. urea moictics and carbohydrates whereas which
do not torm hydrogen hvdrogen bonding include  anthracene,
anthraquinone  and  steroid  based  molecules,  The  simplest
organogelators are n-alkanes (C = 24, 28, 32, 36), which gel other
relatively short chain n-alkanes such as hexadecane and other
organic  liguids.  Other  examples  of  organogelators  include
substituted fatty acids (¢.g. 12-hydroxyoctadecanoic acid); 1.3:2.4-
di-O-henzalidene-Dsorhitol (D-DBS). sorbitun monostzarate, @ non-
ionic surfactant,  steroids and their derivatives, anthryl derivatives
(g, 2.3-bis-p-decyloxyanthracene,  macroevelic gelators (e,
calinarenes, ALS compounds (an aromatic moiety attached to a
steroidal group by a linker segment). evclo(dipeptide)s, bisurca
compounds, hisamides, bolaform umides derived from amino acids,
n-alkyl  pertluoroalkanamides. carbohydrate  derivatives,
perfluoronlkanes. which gel liquid carbon dioxide, @ mixture of
highly reactive methyl 2.6-diisocvanatohexanoate and alkylamines
in an organic solvent, which react when mixed to form a product that
gels the organic solvent. primary alkyl amines, which gel organic
solvents following the uptake of CO, NO, 8O- or CS; light-
responsive gelators, which produce gels whose sol-to-gel transition
may be switched by iradiation with UV and visible Tlight,
oxadiazole-bused benzene 1.3.3- tricarboxamide, a nonfluorescent
gelator, which produces highly fluoresent arganogel, cobalt (11)
triazole complexes, which, unlike most organogels. form gels at high
temperatures and solutions at low temperatures, and fady acid
derivative of L-alanine, which selectively gels the organic solvent
but not the uqueous phase when added w an oil/water mixture,
Certain compounds can only gel organic solvents in the presence of
other  compounds.  for  example,  aminopyrimidine  and
dialkylbarbituric acid gel cyelohexane when present at 1:1 molar
mixtures’. Different types of organogelators with their property and
uses are described in Table

Advantages and applications of organogelators

|
1 d-terthutyl-l-uryl eyclohexunals derivative organogelators l d-tertbutyl-1-arvl eyclohesunols, categonzed under arvleyclohexanal
. I'hese gelators are solid at roam termperature having low solubility in dernvatives, helps in designmge thermo-reversihle organogels
l apolar salvents viz_cyelohexare, benzene and carbon tetra chlonde I S
2 Polymer organogelators . 1 - ———————— .y
L] Polymer organogelators have bzen found 1o induce organogelation even | = Ihe gebs developed by polymenc orpanogelators genceally have lower
] clvery low concentrations and therr pelling capability ol these pelators pel-sal franshion temperature and comparatively higher pel strenpth
may be tadored by modifving the chemical structure of the palymer when compared with organogels developed with low-molecular weight
‘ backbone organogelators,
e romecommon examples of polymenc orpanogelators include [-lysine
cerivabives apart from the conventional polvmers ke polviethy lene
glycol) polyearbonate, polvesters, und polvialkaling) -
3 Gemini organogelators o T
e TheGemim organogelators whizh had two L-lvsine dervites \ *  hisiNelaurovl-l -besine ethy | esten) onalvl amide organogelator was
connected with alkaline spucer chains, of vanang chain lengths, by ahle to immolilize a vanety of apolar solvents
amide bonds . Virous other oxalyl amide dervatives contaimng various alkyl ester
eroups (e ¢ hexyl deeyl, dodecyl, 2-ethyl- | -hexyl and 3,5 3-
trimethyinesyl) have also showed relatrvely good oreanopelation
_property.
& | Boc-Ala(1 A2~ Ala(3FOMe orzano gelator |
. Boc-Alal | -AIb(2)-f-Alal 3)-0M ¢ is a synthetic tripeptide which has
th capability to undergo self-association so as o form v Formation of thermoreversible ranspurent gels
thermoreversible transparent gels in the presence of varous apolar

solvents viz |, 2-dichlorobenzene (DCBE), monochloro berzene and

L bedzenc
s Law Moelecular Weight (LMW) organo gelators
. These gelators may produce eithier solid-Mber matrix or Auidfiber

m
R .
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matnx depending upon the physical intermolecular inters actions

«  Solid-fiber matrix mav be formed when a heated mixture of the
oreanogelators in apolar solventis cooled down below the solubihty
limut of the arganogelators. This results in the precipiation of the

| arganogelators as fiber-like structures which undergoes physical
interaction so as to form a gelled structure. These solid fiber-like
structures alipn themselves into bundles

. fMuid-fiber matrix is forred by the addinen of palar solvent into a
solution of amphipaths i1 wpolar solvents Amphipaths in apalar
solvents are present as reverse micelles; which on addinon of minute
quantity of water forms tubular reverse micellar structures

Organogel Preparation''

Most organogels are prepared by heating o mixture of the gelator
and the liquid component to form an organic solution/ dispersion,
followed by cooling of the later, which sets into a gel. 1leating
allows dissolution of the gelator in the liquid. Following cooling, the
solubility of the gelator in the liguid phase decreases, and gelator—
solvent interactions are reduced, which results in the gelator
molecules “coming out” of solution. Gelator—gelator interactions
lead to gelaor selfassembly into well-defined aggregates such as
tubules. rods and fibres. The physical organogels, held together by
noncovalent forces, are thermoreversible: that is. following heating,
the gel melts 1o the sol phase as the gelator aggregates dissolve in
the organic ‘iquid, whereas cooling the hot sal phase results in
gelation. Mainly 3 methods are used for preparation of organogels
like:

(1) Fluid-filled fiber mechanism

Firstly surfactants and co-surfactants mixtures were dissolved in
apolar solvent and formation of reverse micelles was formed. Afier
the addition of water, tubular reverse micelles were formed,
longated tubular reverse micelle gots entangled to form a 3-

Tuble 2 Types and property of organogels ™
y 0 organoue:

T = = - 1 .
. Solid-tiber matnis organogels have improved mechanical properics as

compared with the flud-Riber matns organogels. This can be attnbuted
w the hghly ordered structures present in the solid-fiber matnx
ureanogels as compared to the simple chain entanglements in the
fludtiber matrx orpanogels

. Apart from the above-mentioned organogels, vanous amphiphiles
having the ability to form sellassembled structures in the presence of
apwlar solvents have also been tned

L — |

dimensional network, which immobilizes apolar solvent after the
addition of water into tubular reverse micelles,

(2) Solid fiber mechanism

Apolar solvent and solid organogelator were heated and formation of
apolar solution of organogelator. After cooling to room temperature,
organogeltor precipitates out as tibers which undergo physical
interactions amongst each other thereby forming a 3-dimensional
network structure. which immobilizes apolar solvent. To achieve a

fine degree of subdivision of the particle & gelatinous character of

those particles.

(3) Hydration method

Gel may be prepared by divectly hyvdrating the inorganic chemical,
which produces dispersed phase of the dispersion. In addition of
water vehicle, other agents as propylene glveol. propy! gallate and
hydroxyl propyl cellulose may be used 1o enhance gel formation.
Types Of Organogels

DifTerent tvpes ol organogels are used for delivery of drugs and
other pharmaceutical ingredients. Table 2 describe types, property,
advantages and applications of different 1ypes of organogels,

SNo. | Types and property of organogels _ Advantages and applications of organogels |
| [ Lecithin vrganogels
. Extracted from vanious plants and animal ussues apant from the | o The leaithin-hased organogels have been found 1o be thermody namically
egy yolk stuble, thermo reversible (sol-to-gel transition temperature at 40°C),
. Lxpenimental results indicete that the lecithin fails 10 imuate the transpurent. viscoclastic, bivcompatible and non-irritant
process of gellification of the apolar solvent if the lecithin | » Ihe  lecthin  organogels  help  either  in the  solubilization  or
cantains < 93% phosphatidv| content. accommodation of varieus puest molecules within ats structure. These
. The organogels prepared usng leoithin has been found to have an properties of the lecithin organogels have generated great potential for
1SOLropic structure the use of the same asa controlled delivery velicle
2 Pluronie Lecithin Organogel (PLO)
. PLO 15 a soy lecithin-besed organopels which consists of | » PLO s thermostable, viscoelustie and brocompalible in nature l
isapropyl palmitate or isopropyl myristate, water and Pluronic |« PLO has also been found to produce mintmal skin irrtaton 11 has heen
l F127 (also known as Poloxamer 407), used as a dehivery vehiele for both hydrophobic and  hydrephilic
. The apolar phuse in the PLO constitutes 22 % (vivy and hence 15 muolecules for topical and transdermal applications
_otten regarded as micro-emu sjon-based pel el e .
3 Prenium lecithin organogels (PAO)
¢ The Prl.O 15 a second general leaithin organogel and has pat | o The use of Pri.O) as a carrier for drug delivery has indicated that the gel
higher thermostability apart from its non-greasy and non-tacky help i achieving improved bioavailahihty o the tssues by improving
nature, which provides a cosmetically pleasing acceptability the penetration of the bioactive agents

l . s gel do nat have plurorie denvative: which results in the | o This gel has been successfully used 1o kecommuodate vanous hivactive
avordance ol the skin-irntaton and thereby local skin-intolerance agents, vz diclofenue, thuprafen, hetoprofen and progesterone, and has
l Teactions been regarded as vehicle of chaice tor intradermal drug delivery
L
4 1 Limanene GP/PG organogel
*  The G {diburyllauroylglumide; - PG (propylene glyeol) | o Limonene, a terpene, has been found to be an excellent penetration
arganogels can be prepared by mixing the appropriate amounts of enhancer and hence has been incorporated within vanous transdermal |
aP1L hmonene and PG owath the subsequent incubation of the furmulations for the improving the penetration of the boactive agent \
same al 120°C When the mixture 15 cooled down, it Torms a across the transdermal layer, thereby improving the bioavailabilive of the |
white gel bioactive agent within the dermal tissue
. It was found that the presence of limonene within the GPLPG | » Apart from limonene, various other terpene-based penetration enhancers
1 crganogels resulted 1n the alteration of the theological properties teg  Imalool, farnesol und cineole) have also been incorporated
af the organogels though there was no significant change in the successtully in GPUPG organo gels The presence of penctration
\ cremical stability of the organo tels. enhangers within the organogpels results in the improve ment of the rate
| permeation of the bioactive agents
5 Gelatin stabilized microemulsion besed organogel (MBG)
o Gelatin s a protein which has baen used as a structuring agent in
verous food preparations having excess of aqueous phasc [t | o Microcmulsions are preferred for the development of gelatin stabilizsd
foems a gelled structure when a concentrated heated solution of organopels  because of the thermostable nature ard the ease of
| pelutin having temperature in exzess of 40°C 15 cooled down to 4 preparation of the same.
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temperature helow 35"C

e The addinen of gelatin 1o the water-in-oil microemulsion results
i the gellation of the whale micetlar solution and the gel formed
15 transparent i nature. ]

fa Fatty ucid derived sorhitan Organogels

. Ihese pelators are hydrophobic non-tomie molecules  having
surface active properties and have the abibty 1w immobihize
varions solvents viz isopre pvl mynistate, and vegetable mls

. Fhese pelators form solid-fiber matnis when the heated solution
of gelator in apalar solvent 1s cooled down

. The formation of the gel s been atnbuted w the formation of
toroidal reverse micelles as the temperature 15 lowered

. The toroidal reverse miceBes rearganize themselves to form rod-

shaped tubules which subsequently underga physical inleraction
amongst each  other thereby  forming @ three-dimensional
networked structure

S — - — —

I'he MBGs have been used 10 device topreal andior transdermal
controlled delivery vehicle for hydraphobic broactive agents

I'he gels developed by using these gelators are vpague. thermoreversible
and thermaostable at room-temperature for weeks

Cirganogels using fatty soid gelators may also be prepared by dissolving
the gelators 1 a walerin- oil emulsion at a higher temperature followed
by the decrease of the emulsion temperature. The decrease in the
temperature results in the decrease in the solubility of the gelator with
the subsequent precipilation and selfassembly of the gelators into
network of tubules, which gets entangled so as to form a gelled
strugture

e |

Paly {ethylene) organogels

. I'he palvethylene organopels are calourless m nature, which are These orpanagels have been extensively used as ointment bases The
formed when the low molecular weight polyethylene 1s dissolved formation of gelled structure may be atinbuted o the physical
i mineral ol 4t a temperature - 150"C and subsequently shocked interictions of the solid-fibers formed due to the precipitation of the
cooled - polvethvlene molecules
8 Eudragit organogels
»  Eudragit organopels are di Terent from the arganogels they are the They shaw Bigh pel ity and subility when drug congentration was
muxtures of Fudragnt (L er 5} and polyhydne alevhols such as Lo
glyeerol, propylene plycol and lhguid  polvethylene  glycol
containing high concentrations of Fudragit
g Sorbitan Monostearate Organagels
. Sorbian monostearate (span 60y and sorbitan monopalmitate Ihey are used for delivery of hvdrophilic vaccines and sorbian
(span 40) have been founc to gel a number of argame solvents at maonostearaie
low concentrations
. Prepared by heating the pelator’ higquid mixer 10 a water hath at
60°C and cooling of the resulting suspension
i L-alanine derivative organoge s
. Prepared from N-laurovl-1 -alamine methyl ester which gels in the It could act as a sustaned release implant
orzanic solvents as soybean oil and triglveerides. L'sed for delivery of mvasngmine and leuprolide drug
. I he system exists i the gel state al room temperature

Mechanism Of Drug Release

A drug may be regarded as a random network permeated by pores
that are filled with a liquid component; substances that are soluble in
the ligquid component will tend 1o parmeate through the gel by
diftusion in solution through the space in the network. The rate of
diffusion (the spontaneous transfer of solute from concentration
regions in the solution where the concentration is lower, until there
is a uniform d stribution throughout) cf substances through gels by
this means will therefore be attected by those factors that normally

associated with the presence of the gel network', Fiek's first law
expresses the rate of diffusion of’ a solute, which is given by the
equation,

dm/dt = - DAGde/dx ). Where dm = amount of solute ditfusing, di
time, A = Arca. de/dx = concentration gradient and D = diflusion
coefticient.

Physicochemical Property Of Organogels

In the present seetion, atlempts will be made to discuss about the
various physicochemical properties of' the orpanogels. Table 3

affect simple diftusion in solution and by additional factors that are  describe physicochemical property of organogels

Table 3. Physicochemical property of oreanowels ™"

Details about Physicochemical property
The organopels behaves ke a solid at lower shear rates and henee shows an clastic property As the shear
stress 18 increased, the physical interacting points amongst the fiber structures start getting weakened until
the shear stress is high enouph to disrupt the inteructions amongst the fiber structures, when the
organogels stans flowing This behaviour may be best explioned with the plastic Dow behaviour
The organogels when viewed under polanzed lght appeirs as o durk matrix This can be accounted to the
isotropie nature of the organogels which does not allow the polanzed hght 1o pass through the matrix
['his propenty of the organogels of not allowing the polanized light to pass through it's matrix s regarded
4s non-birefringent,

S.No Physicochemical property
1 Viscoelaticity .

=

Non-hirefringence .

3 Thermoreversibility ¢ As the organogels are heated up above a enitical temperature. the organogels loses its solid mainx- lixe
structure and stans Mowing. This has been atinbuted (o the disruption in the physical interactions amongst
the gelator molecules due o the increase in the thermal ¢nergy within the organogels But as the heated
organogels systems are subsequently cooled down, the physical interaction amongst the organogelators
prevail and the orpanogels revert back 1o the mare stable contivuration

The organogels are inherently thermostable in nature Then stability of the arganogels may be attnibuted
tor the ability of the pelators to undergo self-nssembly, under suitable conditions, so as to form organoge!s
As the pelators underpo self-assembly, it resulis in the decrease in the total free energy of the system and
renders the organopels as low-enerey thermostable sy stem

4 Thermostability .

5 Optical clarity [ Depending on the composition of the organopels; the organogels may be ransparent o opigue 0 nature,
I'he lecithin organogels are wansparent in nature while the sorbitun manestearate organogels are opaque

1 nature

6 Chirality effects . he presence of chirality in the LMW pelators has been found to afleet the growth and the siahility of the
solid-fiber networks, Thermo reversibility of the pels formed due to the formaton of the self assembled
salid-fiber netwark has also been associted with the chirality

. Vhe presence of chiral centers within the pelutors helps in the formation of & compact molecular packing,

g which_provides a thermodynamic and kinetic stability to the orpanopels system: Crown ether
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phthalocyanine organopels are the excellent example of chiral organogels

Biocompatibility .

s opened up new dimensions for the use of the sume in various biomedical appheanons

Imtially, organogels were developed using vanious nonbiocompatible oreanogels which rendered the

orpanogels nonbiocompatible: Of late, research on organogels using vanous brocompatible constituents

Factor Affecting Organogels

Various factors related to nature of chemicals. solvents, environmental conditions and ather parameters aflect the preparation and stability of

organogels. Table 4 describe factor aflecting parameters which affeet the preparation of organogel.

SN0

Table 4. Various parameters aftect the property of orpanogels™
pa Perty of orpanogels

Factors affecting psrameters

Details about Factors affecting parameters

Organie solvent
. Polar solyent

. Non-agueous solvent

The effect of polar salvent intreduces inta spherical leeithin mncelles may be assocated
with an increase in cross-sectional area of 1he Tecithin polar region, in which the solvent
Is arranged

A non-aquenus selvent s onot parseolarly imited ws fong as 01 replaces water ol the
bacterial cellulose hydropel completely wathout destroving s shipe for example-
Palvethylene giyeol, dimethyl ether

Physicochemical properties
\ . Charge
= Solubility
‘ . Molecular weight/ spatial
‘ configuration

2 Phase Transition Temporature It gives anoapsight oo nature of picrostructures that form the pelhing cross linked
‘ netwark  For ¢x- a narrow PT1 mange s mdicative of homaogenous microstructures
| within the pel. |
3 | Salt addition Salt may aitract pant of water af hydration of the polymer allowing more formation mter |
| malecular secondary bond, this is Known as salting out
4 | Temperature The effeet of temperature depends on the chemistry of the pulvmer and 1s mechanism
of interaction with the medium 11 the temperature 15 reduced once the gel 150 the
‘ solution, degree of hydration is reduced and selation occurs Gel resulting from the
| | chemcal cross linking often cannot be hquefied by diivtion or temperature chanpes
3 | Muolecular weight Low molecular weght polymers require a high coneentration Lo build up viscosity wnd
— e 1 set 1o gel possibly e - ]
6 Surfactants Gel charactenisucs can be vaned by adiusting the proportion and concentration of the
e ) mgredients. Poloxamer 407 15 a polyoxyel 1 that function as 4 surfagtant
=

¢ The presence of charged groups on a polymer favours mucoadhesion. Polvanions
particularly, polyvearboxy Tnes, are preferred 1o pelyeations

. Mucoadhesives swell on contact with mosture, anereasing the mobihty of

lymer molecules at the interface and exposing more siteés for bond formation.
} 8

. It favaurs change wn entanglement and 1nteraction after the polvmer and mucins |

have interpenetrated

Characterization Of Organogels

Fvaluation and characterization is very important steps afler the formation of organogels. Various characterization parameters are used for
confirm the purity and stability of prepared organogels. Table 3 describe various characterization parameters and different techniques which

are used for evaluation ol these parameters,

Table 5, Characterization parameters and their evaluation technig ues'
S.No. Characterization parameters lechnigues for Charaeterization parameters
| Physinchemical properties
[ The 1sotope nature and optical clarity organ gl Spegtroscopie techniques, namely NMR and FTIR spectroscopy,
study FTIR spectroscopy
. Fstablishing the hydroger bonding as one of the Seanning and transrmssion electran microscopies, dyname and static lieht
major driving force for the self assembly of scattering telastic or quasiclastic hight scattening technique ) small angle
organopelator mole cules n organic solvent neutron scattering | NANS|
e The knowledge of molecular packing within the
arpunopel network —_— -
2 Rheological behaviour S - - i
= Viscoelasticity scartazzing and Luis performed the dynamic shear viscosity prepared using
different tvpes of organ gel solvent (ee lincar and cyche alkenes, amines)
The higher values obtaned using linear alkenes were related 10 the higher
o Swelling state of structural orgamzanon organogcls
Grels can swell by absoarbime Hiquid with an inerease in volumes. Solvent
penetrates the pel matos, so that gel-pel interactions are replaced by pel
solvent interaction
= Water content Near infra red spectruscopy studies on leaithin IPPOwater organogel system
by measuring the water absorption in the NIR region (1 800-2200mm) In this
region, water shows a strong ahsorption peaks at Y18nm due to H-C:-H
stretchinge wvertones, which are casily delectable @nd quantifiable
3 Phase transition temperature
e Phase transivon temperaturs (FTT) (1e sol to gel Hot stage microscopy and high sensitivity differenual scannimg calormetry
or gel to sol} gives an insight 1nto the nature of have been reported Lo be useful as accurate and sensitive techmiques
micra structure that form gelling cross inked
network
4 Gelation Kinetics
J . Gel-sol and sol-Gel transitions Inverse method

. Gelation kinetics

Turbidimetry method
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s nvitro drug release [ e Franz diftusion cell
6 Safety and skin com patibility studies [« The irritation potential of Toss hias been assessed by carrying oul human skan
irrilation study o
7 structural features
. Molecular architecture ol organagels . NMR spectroscopy
. Hvdropen bonding . FTIR spectroscopy S

Applications And Uses Of Organogels

Organogels are used for delivery of drugs and many pharmaceutical ingredients through various routes like ora

transdermal ete. Table 6 describe various applications and uses of organogels,

Tuble 6. Applications and uses of organogels” ™

1 Tepical drug delivery

¢« Cosmetic
¢ Ophthalmic

. Ointments

Detail study of Applications and uses

I'herapeutic compounds ol ditferent chemical and physicochemical backpround such as muscle
relaxams, steronds hormones, analgesics, antiemetic, and cardio vascular agents have been
incorporated in the arganogel with same encouraging results

Used 1n the cosmetic and personal care mirkets

Drug product like normal lachrymal turnover causes rapid clearunee of solution and suspension
dosage farms

It 15 of vanous advantages like good twlerability, formation af a protective film over the cornea,
protection from compuctival adhesion Methazolamide inefTective as an ophthalmie solution has been
incorporated into carbomer and poloxumer gels for reatment of glaucoma

I'he musele relaxants adoumistered i lecithin -~ Isopropy | myristate organogel 15 shown 1o provide |
immediate relict of pam resulting (rom brusism (ooth prinding) and tooth clenching

Effective detivery of amtipsoriatic agents and for drugs ased in eczema.

Phosphohmds organogel contaiming ant mfammatory macromolecule bromelam (15%) along with
capsarcin (0,025%) has been found to be effechive ant iflammatory composition

Organogel svstems have also been used as a matnx for transdermal transport of different therapeutic
compounds.

The solubility of varous drugs such as mfedipine. clonidine, scopalamine And broxateral was
noted 10 be increase i lecithim =IPP solution compared with drug solubihity 1 [PP alone, suggesting
the solubihity enhancine properties of the organogels

Nicardiping, @ calcium channel blocker, hecause of its fow dose, short half Bve and extensive first
pass metabohsm, has been incorporated in the system in order o achieve sysiemic ahsorption
through topical route. |

l-alanine based injectable 1 sitw forming organogels may be used for the dehivery of labile |
macromalecular bloactive agents |
Faperimental results mdicates that the organopels system. when ajected subcwtancously i ruts
releasis the bioactive apents {cg lesprolide) for & penod of 14-25 days with subsequent
degradation of the gelled structure

Ibuprafen. o NSAID (non-steroidu] antemNammatroy drue), was meorporated within the gelled
structure The release studies indicated that with the increase in the arganogelator concentriation |
within the organogel, there was a subsequent decrease in the release rate of the organogels

I wive studies in rats showed that the organopels may be used a contralled delivery vehicle for aral
delivery of lipaphilic compounds

. parenteral, topical,

Organogels that have been studied tor drug delivery include m s forming organogels from L-
alamne dernvatives, BEudragit gels, lecithin gels, microemulsion-based gels (MBGs) and sorhitan
monostearate gels

2 Dermal drug delivery

3 Transdermal drug delivery
4 Parenteral delivery

5 Oral delivery o
6 Orpanogels in drug delivery
i Bisadhesives

Bioadhesives of pharmaceutical mterest ure mucoadhesives this implies that the substrale lor
adhesion 18 the mucus isellf. Many ol the alternate routes of administration {buccal, aphthalmie,
nasal, vaginal, etc) lend themselves hioadhesives because of the presence of mucosal tissue

8 Cesmetie Guls have been employed inoa vanete of products including shampoo, Tragrance products,
dentifrices and skin and hair care preparation -
9 Disage forms Glycogelaun gels are frequently used us a basis for medicated pastilles They are used i the
) formulation of some suppositenies ¢ g Glveerin suppositones BP 1968
10 Gelatins gels They are employed in the preparation of hard and sofi capsules that may be used to mask the
unpleasant tastes of sohids and liquids
A M erabiological media Agar und gelatin gels are used as a solid media for the culiure of micraareamsims

The diffusion of antubiotics, antiseptics, vitamins and enzymes through the culture media (s used in
the microbiological assavs of these matenals. Such diffusion produces zones of cither retarded or

enhanced erowth on seeded apar plates depending on the activity of the dilTusing substance

CONCLUSION

There has been an exponential rise in exploring the possibility of the
use of organogels as a drug delivery vehicle. This has been greatly
molivated due to the longer shell life, ease of preparation and
thermo-reversible nature ol the organogels-based formulations.
Morcover, the topical delivery ol new biotech- gencrated
proteinaccous  molecules in the protective non  polar micro
cnvironment of these systems may help “o protect these sensitive
micromolecules from degradation during transport to the desired
site.  The few organogels that have been investigated for drug
delivery have yielded interesting results, ard it is hoped that some of

these will make it to the market and improve drug therapy for the
benefit of patients.
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