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JOSE LUIS REYES VILLAMIZAR, mayor de edad, identificado como aparece al
pie de mi firma, abogado en ejercicio, titular de la tarjefa profesional niumero 44655
del Consejo Superior de la Judicatura, obrando en calidad de apoderado de la
sociedad TECNOQUIMICAS S.A., dentro del tramite de la referencia, en ejercicio
de lo dispuesto por el articulo 42 inciso 2° de la Decision 486 de 2000, por medio
del presente escrito, procedo a sustentar y complementar la oposicién presentada
en los siguientes términos:

I. RATIFICACION
Comedidamente me permito ratificar los argumentos que permitiran demostrar que

la solicitud de la referencia, que reivindica una forma de dosificaciéon farmacéutica

que contiene una primera y segunda droga activa y que comprende un nucleo de
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liberacion controlada que comprende una droga antihiperglicémica (biguanida) y
una cubierta de liberaciéon inmediata que contiene un derivado de tiazolidinodiona,
incumple los requisitos de patentabilidad establecidos por los articulos 14, 16 y 18
de la Decisién 486 de 2000, y que por ello no merece recibir el beneficio

patentario:

% En primer término es del caso mencionar y llamar la atencion del despacho a la
generalidad e indeterminacion de la gran mayoria de las reivindicaciones
contenidas, empezando por dicha reivindicacién 1, toda vez que son muy amplias
las posibilidades que podrian ser protegidas mediante patente no solo para
excipientes o vehiculos de la formulacién sino para la sustancias activas que
forman parte de la misma, ya que abarcan toda clase de principios activos

sefalados como antihiperglicémicos y como tiazolidinodiona.

Sin perjuicio de la existencia de reivindicaciones dependientes’, resulta claro que
la primera reivindicacién pretende obtener exclusiva sobre una composicidn
farmacéutica para uso oral de dos sustancias activas que comprende a) un nucleo
de liberacion controlado con un farmaco antihiperglicemico y b) un derivado de
tiazolidinadiona de liberacién inmediata. No hacen falta mayores disquisiciones
para concluir que la reivindicacion en cuestion, en caso de ser concedida cubriria,
sin determinarlos, TODOS LOS COMPUESTOS QUE SEAN
ANTIHIPERGLICEMICOS Y DERIVADOS DE TIAZOLIDINODIONA, vy
EXCIPIENTES CON LAS CARACTERISTICAS ANTES MENCIONADAS.

% La combinacion de antihiperglicémicos como las biguanidas y derivados de
tiazolidinodiona para el tratamiento de trastornos diabéticos del tipo Il, es una
combinacién farmacologica reconocida en el estado de la técnica, debido a que el
mecanismo de accion de las biguanidas y de dichos derivados de tiazolidinodiona
resultan, como cualquier persona medianamente versada en la materia reconoce,
complementarios. Lo expuesto puede verificarse a través de diversas

publicaciones de caracter cientifico tales como Efficacy And Metabolic Effects Of

' Se recuerda que no so6lo a la luz del articulo 30 de la Decision 486 de 2000, sino al tenor del Manual de
Examen de la Oficina Europea de Patentes, Parte C, capitulo Ill, apartado 4-4.1, Art. 84, pagina 28,
(Guidelines for Examination in the European Patent Office — Published by EPO, 1999), el requisito de
claridad debe cumplirse tanto en las reivindicaciones individualmente consideradas, como en éstas como un
todo. (Segun traduccion libre del opositor). No resulta de recibo en este caso excusar la indeterminacion y
falta de claridad de la primera y mas importante reivindicacion con base en sus dependencias.



Metformin And Troglitazone In Type |l Diabetes Mellitus?; Effect Of Metformin And
Rosiglitazone Combination Therapy In Patients With Type 2 Diabetes Mellitus: A
Randomized Controlled Trial®; y Pioglitazone hydrochloride in combination with
metformin in the treatment of type 2 diabetes mellitus: a randomized, placebo-
controlled study®; ya que en estas publicaciones se revelan las ventajas de
combinar biguanidas con derivados de tiazolidinodiona y ademas hace mencion
explicita de la combinacion de Metformina (que es una biguanida) con
pioglitazona, rosiglitazona o troglitazona, que son la mayoria de los derivados de
tiazolidinodiona que menciona la solicitud colombiana en la combinacion
farmacologica que reivindica (reivindicaciones 22, 30); con lo cual queda claro
que, por lo menos en este aspecto, combinar dichos tipos de farmacos en una
misma formulacion farmacéutica para administracion concomitante, carece por

completo de nivel inventivo.

< En el mismo sentido, la razéon de combinar dichos farmacos de manera
concomitante no solo se limita a la adicion de dosis terapéuticamente efectivas de
ambas sustancia, sino que en el estado de la técnica ya se habia previsto la
necesidad de formular dichos compuestos en una formulacion que permita ia
liberacion sostenida de la biguanida, mientras se liberaba de manera inmediata el
derivado de tiazolidinodiona con el fin de aumentar la efectividad de la
combinacion farmacolégica. Lo anteriormente expuesto puede verificarse a través
de documentos como la Patente americana US 6,296,874 publicada el 02 de
Octubre de 2001 y titulada “CORE FORMULATION COMPRISING
TROGLITAZONE AND A BIGUANIDE”, si bien es cierto que el mecanismo a
través del cual esta anterioridad genera el efecto de liberacion controlada de la
biguanida difiere del utilizado por la solicitud colombiana en tramite, el mismo
demuestra que en el estado del arte ya se habia planteado la necesidad de
controlar la liberacién de la biguanida y que por lo tanto la solicitud colombiana,

por lo menos en este aspecto, también carece irrefutablemente de nivel inventivo.

% Por ultimo y no siendo suficiente la carencia de nivel inventivo demostrada
con los argumentos expuestos anteriormente, existen documentos que ademas

evidencian que el mismo tipo de formulacién farmacéutica reivindicado por la

? Inzucchi SE, Maggs DG, Spollett GR, Page SL, Rife FS, Walton V, Shulman GI. N Engl } Med. 1998 Mar
26;338(13):867-72.
3 Fonseca V, Rosenstock J, Patwardhan R, Salzman A. JAMA. 2000 Apr 5;283(13):1695-702.
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solicitud colombiana en tramite ya se habia descrito en el estado de la técnica con
los mismos propositos de combinar los mismos agentes farmacolégicos, por
ejemplo la Patente americana US 6,099,862 publicada el 08 de Agosto de 2000 y
titulada “ORAL DOSAGE FORM FOR THE CONTROLLED RELEASE OF A
BIGUANIDE AND SULFONYLUREA" revela una formulacién farmacéutica con un
nucleo tipo tableta osmotica (presencia de canales de paso) que de igual manera
que en la solicitud colombiana en tramite esta sustancialmente libre de cualquier
polimero gelificante o de expansion; comprende un enlazante “binder” como
polivinilpirrolidona, un mejorador de la absorcién tal como un acido graso,
lubricantes y otros excipientes; opcionalmente tiene un recubrimiento de sellante
que rodea al nucleo, una membrana de liberacion sostenida con por lo menos un
pasaje formado alli para liberar el farmaco antihiperglicemiante de tipo biguanida y
que conforma una combinacion farmacologica Util para el tratamiento de Diabetes
tipo ll, que si bien es cierto no es la combinacion revelada en la solicitud
colombiana en tramite (biguanida + tiazolidinodiona), es obvio para cualquier
persona medianamente versada en la materia que incluir un principio activo
distinto estructuralmente pero perteneciente al grupo de los antihiperglicemicos en
una misma formulacion farmacéutica, se traduce simplemente en la aplicacion de
los respectivos ensayos de formulacion y preformulaciéon que permitan obtener la
estabilidad, seguridad, eficacia y eficiencia que se espera para un medicamento

de este tipo.

Por su parte la patente americana US 2004/0161462 publicada el 19 de Agosto de
2004 vy titulada “NOVEL PHARMACEUTICAL FORMULATION CONTAINING A
BIGUANIDE AND A THIAZOLIDINEDIONE DERIVATIVE” revela una formulacion
farmacéutica que tiene un primer y segundo farmaco y que comprende con un
nucleo de liberacién controlada tipo tableta osmética sustanciaimente libre de
cualquier polimero gelificante o de expansiéon con un agente antihiperglicemiante
junto con al menos otro excipiente y una capa que contiene un derivado de
tiazolidinodiona de liberacion inmediata que libera no menos del 85% a los 45
minutos segln el test de la farmacopea USP 26; asi mismo, la combinacion
farmacologica resulta atil para el tratamiento de Diabetes tipo |l (identica a la de la
solicitud colombiana (biguanida con derivado de tiazolidinodiona); los mismos

farmacos derivados de tiazolidinodiona (troglitazona, rosiglitazona, pioglitazona y

* Einhorn D, Rendell M, Rosenzweig J, Egan JW, Mathisen AL, Schneider RL. Clin Ther. 2000
Dec;22(12):1395-409.
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ciglitazona); los mismos intervalos de tiempo de liberacion de los respectivos
farmacos, la misma clase compuestos que sirven como excipientes en cada una
de las dos partes de componen dicha formulacion farmacéutica y las mismas

cantidades de impurezas relacionadas con la tiazolidinodiona.
i COMPLEMENTO DE INFORMACION.

En relacion con los argumentos expuestos anteriormente, especificamente a lo
relacionado con la anterioridad en la combinacion farmacolégica de derivados de
tiazolidinodiona y biguanidas en una misma formulacién farmaceéutica, puede servir
como complemento a lo expuesto en el acapite de ratificacion, lo contenido en el
capitulo reivindicatorio de la publicacién internacional WO 98/57634 publicada el
23 de Diciembre de 1998 y titulada “TREATMENT OF DIABETES WITH
THIAZOLIDINEDIONE AND METFORMIN” en donde se revela explicitamente:

l. A method for the treatment of diabetes mellitus and conditions associated
with diabetes mellitus in a mammal, which method comprises administering
an effective non-toxic and pharmaceutically acceptable amount of an insulin
sensitiser and a biguanide antihyperglycaemic agent, to a mammal in need
thereof.

(..))

4. A method according to any one of claims 1 to 3, wherein the insulin
sensitiser is 5-[4-[2-(N-methyl-N-{2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione (Compound I).

(.)

13. A method according to claim 1, wherein the insulin sensitiser is (+) -5-[[4-
[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramcthy1-2H-1-benzopyran-z-
yDmethoxy]phenyl]methyl]j-2,4-thiazolidinedione (or troglitazone), 5-[4-[(1-
methylcyclohexyl)methoxy]benzyl] thiazolidine-2,4-dione (or ciglitazone), 5-
[4-[2-(5-ethylpyridin-2-yl)ethoxy]benzyl] thiazolidine-2,4-dione (or
pioglitazone) or 5-[(2-benzyl-2,3-dihydrobenzopyran)-5-
ylmethyl)thiazolidine-2,4-dione (or englitazone); or a pharmaceutically
acceptable form thereof.

({l
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20. A pharmaceutical composition comprising an insulin sensitiser, a
biguanide antihyperglycaemic agent and a pharmaceutically acceptable carrier
therefor, for use as an active therapeutic substance.

Como se puede apreciar, en este documento también se revela con anterioridad la
combinacion farmacolégica de biguanidas (como metformina) y diversos derivados
de tiazolidinodiona (como troglitazona, ciglitazona y pioglitazona) que involucran
algunos de los mencionados por la solicitud colombiana en tramite, reforzando la
falta de nivel inventivo de la solicitud colombiana en tramite en lo relacionado con

la combinacién de los principios activos que reivindica.

En otro aspecto, también discutido en el acépite de ratificacion, se puede
encontrar informacion complementaria que refuerza la evidencia de la falta de nivel
inventivo de la solicitud colombiana en tramite especificamente en lo que se refiere
a la formulacion de una combinacion farmacéutica entre biguanidas y derivados de
tiazolidinodiona en donde se hace necesaria la regulacion o contro! de la liberacion

de las biguanidas en dicha formulacidn farmacéutica.

Por ejemplo la publicacion internacional WO 03/105809 publicada el 24 de
Diciembre de 2003 vy titulada “MULTILAYER TABLETS CONTAINING
THIAZOLIDINEDIONE AND BIGUANIDES AND METHODS FOR PRODUCING
THEM?® revela:

1. A process for the manufacture of multi-layered tablet dosage of
- antihyperglycemic pharmaceutical compositions for once a day administration

comprising

' granuleo formulatn ir g the buguamde or nts; :

,pharmaceu ically: aéceptable salts whlch- P onged released”
b) preparing the novel granules formulation containing the active

pharmaceutical ingredients (API) or their pharmaceutically acceptable

salts to'be ‘immediate releas sed”
c) screening and sizing the prepaled granules ;

d) treating the screened and sized granules with lubricants ; and

e) compressing the granules to create the tablets containing the layers as

desired.

91
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such as Metfonmn HCI

(.)

4. A process for the manufacture of composmon as claimed in claim 1 wherein
layer—selectlve |mmedsate felease of thlazohdmed:ones where the * said

thlazohdmedlones is: but not hmlted o Ptoghtazone -'Ros:glltazone Troglntazone
,and their. pharmaceutlcally acceptable salts thereof such as Ploghtazone HCI and
are present in amount from about 5% to about 30% by weight of the

corresponding layer.

Por su parte la publicacion internacional WO 02/055009 publicada el 18 de Julio
de 2002 y titulada “SPACE DRUG DELIVERY SYSTEM® revela:

1. A method of administration of two or more thcrapeutically active agents cornprising ora]ly

factlve agents is 'des1gned to prov;de.: esired control-on'the 'dxseaee condmon

(..)

3. A method of administration of two or more therapeutically active agents as claimed in claim

1 or 2, wherein the two or more therapeutically active agents are therapeutically active

antldlabetnc agems

thlazohdmcdlonc ptlonally m combmatmn w1th an lpha glucosxdase m}ub1t0r

Si bien es cierto que en estas dos anterioridades no se revela el mismo
mecanismo a través del cual la solicitud colombiana en tramite consigue liberar de

una manera controlada el compuesto de bhiguanida (sistema osmoético), queda

1
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A

claro que para el mismo problema técnico a solucionar (conseguir una formulacion
farmacéutica que combina una biguanida para liberacion controlada y un derivado
de tiazolidinodiona para liberacién inmediata) ya se habian dispuesto diversas
soluciones técnicas para resolver dicho problema planteado. Ademas si se tiene
en cuenta que, como cualquier persona medianamente versada en la materia
reconoce, dentro de los sistemas comunmente implicados en la liberacion
controlada de un principio activo se encuentran los sistemas monoliticos o
matriciales, los sistemas tipo reservorio, los sistemas activados por un disolvente y
los sistemas controlados quimicamente® y que dentro de estos sistemas se
encuentran a su vez los sistemas orales de liberacién controlada y continua del
principio activo, tal como los sistemas osmoticos®; se puede inferir que la inclusion
de uno o mas principios activos dentro de estos tipos de sistemas farmaceéuticos
que se encuentran ampliamente descritos con anterioridad en el estado de la
técnica, se resume a la aplicacion de los respectivos ensayos de preformulacion y
formulacidn que sean necesarios para la obtencién de las caracteristicas de
calidad, seguridad, eficiencia, eficacia y estabilidad que todo medicamento debe

asumir.

Por todo lo anterior, ruego se analicen los argumentos expuestos con el rigor y
detenimiento habituales y que en consecuencia se decrete, ademas de la

negacion de la solicitud en comento, el archivo del expediente que la contiene.
. ANEXOS.

» La publicacion internacional WO 98/57634 publicada el 23 de Diciembre de
1998 y titulada “TREATMENT OF DIABETES WITH THIAZOLIDINEDIONE
AND METFORMIN" capitulo reivindicatorio.

» La publicacién internacional WO 03/105809 publicada el 24 de Diciembre de
2003 y titulada “MULTILAYER TABLETS CONTAINING
THIAZOLIDINEDIONE AND BIGUANIDES AND METHODS FOR
PRODUCING THEM” capitulo reivindicatorio.

» La publicacién internacional WO 02/055009 publicada el 18 de Julio de 2002 y
titulada “"SPACE DRUG DELIVERY SYSTEM?” capitulo reivindicatorio.

» Vila Jato J.L. Tecnologia Farmacéutica, Volumen i, Paginas 383 a 397.

® Vila Jato J.L. Tecnologia Farmacéutica, Volumen 11, Paginas 383 a 395.
6 vila Jato J.L. Tecnologia Farmacéutica, Volumen 1, Paginas 395 a 397.
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(54) Title: TREATMENT OF DIABETES WITH THIAZOLIDINEDIONE AND METFORMIN
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complications thereof, in a mammal which method comprises administering an effective non~toxic and pharmaceutically acceptable amount
of an insulin scnsitiser and a biguanide antihyperglycaemic agent, to a mammal in need thereof and a pharmaceutical composition comprising
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Claims

10.

A method for the treatment of diabetes mellitus and conditions associated
with diabetes mellitus in a mammal, which method comprises administering
an effective non-toxic and pharmaceutically acceptable amount of an insulin

sensitiser and a biguanide antihyperglycaemic agent, to 2 mammal in need
thereof.

A method according to claim 1, wherein the biguanide
antihyperglycaemic agent is metformin.

A method according to claim 1, wherein the biguanide
antihyperglycaemic agent is metformin hydrochloride.

A method according to any one of claims 1 to 3, wherein the insulin
sensitiser is 5-[4-[2-(N-methyl-N-(2-
pyridyl)amino)ethoxy]benzyl]thiazolidine-2,4-dione (Compound D).

A method according to any one of claims 1 to 4, which comprises the
administration of 2 to 12 mg of Compound (I).

A method according to any one of claims 1 to 5, which comprises the
administration of 2 to 4, 4 to 8 or 8 to 12 mg of Compound (1).

A method according to any one of claims 1 to 6, which comprises the
administration of 2 to 4mg of Compound (I)..

A method according to any one of claims 1 to 6, which comprises the
administration of 4 to 8mg of Compound (I).

A method according to any one of claims 1 to 6, which comprises the
administration of 8 to 12 mg of Compound (I).

A method according to any one of claims 1 to 6, which comprises the
administration of 2 mg of Compound (I).
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12.

13.

14.

15.

16.

17.

18.

19.

PCT/EP98/03690

-

A method according to any one of claims 1 to 6, which comprises the
administration of 4 mg of Compound (I).

A method according to any one of claims 1 to 6, which comprises the
administration of 8 mg of Compound (1).

A method according to claim 1, wherein the insulin sensitiser is (+) -5-[[4-
[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-2H-1-benzopyran-2-
yl)methoxyJphenyl]methyl]-2,4-thiazolidinedione (or troglitazone), 5-[4-[(1-
methylcyclohexyl)methoxy]benzyl] thiazolidine-2,4-dione (or ciglitazone), 5-
[4-[2-(5-ethylpyridin-2-yl)ethoxy]benzyl] thiazolidine-2,4-dione (or
pioglitazone) or 5-[(2-benzyl-2,3-dihydrobenzopyran)-5-
yimethyl)thiazolidine-2,4-dione (or englitazone); or a pharmaceutically
acceptable form thereof.

A pharmaceutical composition comprising an insulin sensitiser, a

biguanide antihyperglycaemic agent and a pharmaceutically acceptable carrier
therefor.

A composition according to claim 14, wherein the biguanide
antihyperglycaemic agent is metformin.

A composition according to claim 14, wherein the biguanide
antihyperglycaemic agent is metformin hydrochloride.

A composition according to any one of claims 14 to 16, which comprises
500mg or 850mg of metformin.

A composition according to any one of claims 14 to 17, wherein the
insulin sensitiser is Compound (1)

A composition according to any one of claims 14 to 18, which comprises
2 to 12 mg of Compound (I).

-13-
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L 3a

A pharmaceutical composition comprising an insulin sensitiser, a

biguanide antihyperglycaemic agent and a pharmaceutically acceptable carrier
therefor, for use as an active therapeutic substance.

A pharmaceutical composition comprising an insulin sensitiser a
biguanide antihyperglycaemic agent and a pharmaceutically acceptable carrier

therefor, for use in the treatment of diabetes mellitus and conditions associated
with diabetes mellitus. '

A composition according to any one of claims 14, 20 or 21, wherein the
insulin sensitiser is (+) -5-[[4-[(3,4-dihydro-6-hydroxy-2,5,7,8-tetramethyl-
2H-1-benzopyran-2-yl)methoxy]phenyl]methyl]-2,4-thiazolidinedione (or
troglitazone), 5-[4-[(1-methylcyclohexyl)methoxy]benzyl] thiazolidine-2,4-
dione (or ciglitazone), 5-[4-{2-(5-ethylpyridin-2-yl)ethoxy]benzyl)
thiazolidine-2,4-dione (or pioglitazone) or 5-[(2-benzyl-2,3-
dihydrobenzopyran)-5-ylmethyl)thiazolidine-2,4-dione (or englitazone); or a
pharmaceutically acceptable form thereof.
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(54) Title: MULTILAYER TABLETS CONTAINING THIAZOLIDINEDIONE AND BIGUANIDES AND METHODS FOR PRO-
DUCING THIM

& (57) Abstract: A novel patient-convenient, cost effective pharmaceutical composition, comprising of thiazolidinediones and
90 bhiguanide for controlling hyperglycemia manufactured as multilayer tablet and its process of manufacturing, for immediate release
of thiazolidinedioncs or thiazolidinediones and biguanide and prolonged relcasc of the biguanide only, the tablet comprising of
minimum two Jayers wherein one outer layer comprises of a mixture of excipients and thiazolidinediones or thiazolidinediones and
~ higuanide allowing immediatc release of thiazolidinediones or thiazolidinediones and biguanide respectively and the other layer
arranged in contact with the immediate release layer which comprises of a novet composition of excipients and a minimum onc or
morc non-biodegradable, inert polymer(s) and the biguanide allowing pH independent prolonged release of the biguanide up to a
period of 8-12 hours. The tablets are for once a day dosing. The tablets may optionally be film coated or cnrobed by soft gelatin
ribbons for additional protection against oxidation, photodegradation, identification, ease of swallowing, taste masking and for
aesthetic appeal without altering the dissolution profile.
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CLAIMS.

We claim:

1. A process for the manufacture of multi-layered tablet dosage of

- antihyperglycemic pharmaceutical compositions for once a day administration
comprising

a) preparing the novel granules formulation containing the biguanide or its
pharmaceutically acceptable salts which is to be “prolonged released”

b) preparing the novel granules formulation containing the active
pharmaceutical ingredients (APl) or their pharmaceutically acceptable
salts to be ‘immediate released”; .

c) screening and sizing the prepared granules ;

d) treating the screened and sized granules with lubricants ; and

e) compressing the granules to create the tablets containing the layers as
desired.

2. The process as claimed in claim 1 wherein the group of biguanides used are
Metformin, Buformin and Phenformin and their Pharmaceutical acceptable salts
such as Metformin HCI.

3. The process as claimed in claim 1 wherein the APIs used in claim 1 belong to
the group of thiazolidinediones, sulfonyl ureas, alpha - glucosidase inhibitor,
aldose reductase inhibitor, statins compound, squalene synthesis inhibitor,
fibrates, angiotensin converting enzymes inhibitor, LDL catabolism enhancers.

4. A process for the manufacture of composition as claimed in claim 1 wherein
layer-selective immediate release of thiazolidinediones where the said
thiazolidinediones is but not limited to Pioglitazone, Rosiglitazone, Troglitazone
and their pharmaceutically acceptable saits thereof such as Pioglitazone HCI and
are present in amount from about 5% to about 30% by weight of the
corresponding layer.

5. A process as claimed in claim 1 wherein

a. The biguanide e.g. Metformin HCI is pulverized to particle size of less than
100 microns or less and it comprises atleast 48% and preferably over 50%
of the formulation composition.

b. Metformin HCI is blended with non-biodegradable, inert polymer, blending
carried out in mixers such as planetary mixers, octagonal blenders, V-
blenders or rapid mixer granulators or fluid bed granulators.
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c. the APl-polymer blend is wet granulated using a solvent optionally
containing binders and plasticizers, in the presence of a granulation
solvent being water or hydroalcoholic solution.

d. The granulated mass is dried followed by sizing using comminuting mill
such as Fitz mill or oscillating granulator or any other equipment suitable
for the purpose, with an appropriate mesh preferably around 1-mm mesh.

e. the granules thus produced are mixed with Taic, magnesium stearate and
colloidal silicon dioxide.

. A process as claimed in claim 1 wherein :

e The particle size of Pioglitazone HCl used is less than 30 microns.

e the pioglitazone HCI is blended with fillers, disintegrants, binders, lubricants

‘ and permitted colours carried out in planetary mixer, octagonal blender,
double cone blender, rotary mixer granulator, drum mixer, ribbon blender,
fluid bed processor or any other suitable mixer.
. A process as claimed in claim 5, wherein the non-bindegradable, inert polymers
are selected from the Agroup consisting of cellulose derivatives, (meth)acrylic acid
co-polymers, Xanthan gum, Guar gum, Alginates and their acceptable salt
thereof. |
. A process as claimed in claim 7, wherein the non-biodegradable, inert polymers
are selected from a minimum of one or more cellulose derivative or combination
of celiulose derivatives with (meth)acrylic acid co-polymers or combination of
cellulose derivatives with alginates and /or (meth)acrylic acid co-polymers or
combination of cellulose derivatives with Xanthan gum or combination of
cellulose derivatives with guar gum.
. A process as claimed in claim 7- 8, wherein the cellulose derivative is
alkylcellulose and/or hydroxyalkylcellulose and/or carboxyalkylcellulose, the
(meth)acrylic acid co-polymers are selected from esters of ethyl acrylate and
methyl methacrylate, ethyl ammonium methacrylate and ethyl acrylate
copolymers, ethylammonium methacrylate and methyl methacrylate copolymers,
ethyl ammonium methacrylate and ethyl methacrylate copolymers, methacrylic
acid and ethyl acrylate copolymers methacrylic acid and methyl methacrylate
copolymers , alginate and their acceptable sodium and calcium salt.
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10. A process for the manufacture of the compositions as claimed in claims 1,5,7 - 9 3 a{, b

WO 03/105809 PCT/IN02/00207

wherein the cellulose derivatives are selected from methylicellulose,
ethylcellulose, hydroxymethylcellulose, hydroxyethyicellulose,
hydroxypropyicellulose, hydroxypropylmethyiceliulose,
methylhydroxyethylcellulose, carboxymethylcellulose, sodium
carboxymethyicellulose and calcium carboxymethyiceliulose are incorporated in
amount of at least 35% by weight of the biguanide more preferably 40-65 % by
weight of the biguanide.

11. A process as claimed in claims 1, 5, 7 - 10 wherein the binary combinations of
the polymers are selected from combinations of hydroxypropylmethylcellulose
and hydroxypropylcellulose; hydroxypropylmethylcellulose and
hydroxyethyicellulose; hydroxypropylmethylceliulose and . sodium
carboxymethylcellulose; hydroxypropyimethylcellulose and sodium alginate;
hydroxypropylmethylcellulose and Xanthan gum ; hydroxypropylmethylicelluiose
and guar gum; in the ratios ranging from about 1 : 0.01 to about 1 : 3.5.

12. A process as claimed in claims 1, 5, 7 - 10 wherein a combination of three
polymers hydroxypropylmethyicellulose, sodium carboxymethylcellulose and
methacrylic acid copolymer is used in ratios of about 1: 0.01: 0.1 to about1:3.5
: 0.5 respectively.

13. A process as claimed in claims 1, 5, 7 - 12 wherein the polymers used is at least
35% by weight of the biguanide most preferably 40-65 % by weight of the
biguanide.

"14. A process as claimed in clams 1, 5, 7 — 13 for the preparation of the
antihyperglycemic pharmaceutical compositions in multi-layered/bi-layered tablet
wherein the nominal viscosity at 20°C of a 2% w/w aqueous solution of
hydroxypropylmethylcellulose used is not less than 3000cP, the nominal viscosity
of a 1%w/w aqueous solution of Sodium alginate at 20°C is not less than 50cP
and the nominal viscosity of a 1%w/w aqueous dispersion of guar gum is not less
than 2000 cP.

15. A process as claimed in claims 1, 5, 7 - 13, wherein for the preparation of the
antihyperglycemic pharmaceutical compositions in multi-layered/bi-layered tablet
wherein the nominal viscosity at 25°C of a 1% w/w aqueous solution of
hydroxypropylcellulose is not less than 1500cP; hydroxyethylcellulose is not less
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than 1500cP.; sodium carboxymethylcellulose is not less than 15600 cP and gqq’
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xanthan gum is not less than 1200 cP.

16. A process as claimed in claims 1, 4, 6 wherein the disintegrating agents are
selected from the group comprising starch, sodium starch glycollate,
crosscarmellose sodium, crosspovidone, pregelatinized starch, microcrystalline
cellulose, hydroxypropylcellulose.

17. A process for the composition as claimed in claims 1-6, 16 wherein the
immediate release layer containing a combination of thiazolidinediones and
biguanides with the exciepients and other formulation ingredients comprises
about 5% to about 30% by weight of the thiazolidinediones and about 1 to about
10% of biguanides.

18. A process according to claims 1 - 6 where Metformin HCI is in the range of
500mg -2000mg and Pioglitazone HCI equivalent to Pioglitazone is in the range
of 15 - 60 mg.

19. A process according to claims 1, 2, 5 wherein the granules of the biguanide
prolonged release layer formed can be stored for prolonged period without
change in compression characteristic.

20. A process according to claim 1-19 wherein, the bilayer tablet formed has
| hardness in the range of about 6 to about 12 kg/ Sq. cm, low friability of <1%
without capping.

21. A process for the manufacture of composition as claimed in claims 1-20 wherein
the layers of the tablet are parallel to each other. '

22. A process for the manufacture of composition as claimed in claims 1-20 wherein
one layer is only partially covered by the next layer.

23. A process according to claims 1- 22 wherein, the multilayer tablet is enrobed by
soft gelatin ribbons for additional protection against oxidation, photodegradation,
identification, ease of swallowing, taste masking and for aesthetic appeal without
altering the dissolution profile.

24. A process for manufacture of granules containing biguanide as or its
pharmaceutically acceptable salts claimed in claims1, 2, 5, 7 — 15, 18 - 19
capable of being compressed to a tablet dosage form with pH independent
prolonged release of biguanide at the end of 1, 4, and 8 hours lies in the range of
25 - 45%, 50 — 80% and not less than 75% respectively.
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25. A process for manufacture of granules containing active pharmaceutical
ingredients (AP!) or their pharmaceutically acceptable salts claimed in claims 1,3
— 4, 6, 16, 18 capable of being compressed to a.tablet dosage form with
immediate release of the same is not less than 80 % at the end of 30 minutes.

26. A pharmaceutical compositions in multi-layered tablet dosage form capable of
layer-selective prolonged release of one active pharmaceutical ingredient (API)
or APIs in the group of biguanides and layer-selective of immediate release of
another AP or APis belonging to the group of thiazolidinediones, sulfonyl ureas,
alpha - glucosidase inhibitor, aldose reductase inhibitor, statins compouhd,
squalene synthesis inhibitor, fibrates, angiotensin converting enzymes inhibitor,
LDL catabolism enhancers.

27. A pharmaceutical composition claimed in claim 26 in which the prolonged
release pharmaceufical ingredient belongs to the group of biguanides and the
intermediate release active pharmaceutical ingredient belongs to the group of
thiazolidinediones and/or biguanides. '

28. A composition as claimed in claim 26-27 wherein the immediate release AP!I or
APIs are present in an amount of from §%-30% by wt..

29. A composition as claimed in claims 26-28 wherein the immediate release layer
containing a combination of thiazolidinediones and biguanides with the
exciepients and other formulation ingredients comprises about 5% to about 30%
by weight of the thiazolidinediones and about 1 to about 10% of biguanides.

30. A composition as claimed in claims 26-29 capable of layer-selective prolonged
release of biguanides where the said biguanides is but not limited to Metformin,
Buformin and Phenformin and their Pharmaceutical acceptable salts such as
Metformin HCI.

31.A composition as claimed in any one of claims 26-30 wherein layer-selective
immediate release of thiazolidinediones where the said thiazolidinediones is but

* not limited to Pioglitazone, Rosiglitazone, Troglitazone and their pharmaceutically
acceptable salts thereof such as Pioglitazone HCI.

32. A composition as claimed in claims 26-31, wherein the prolonged release layer
contain Metformin HCI and the immediate release layer contain Pioglitazone HCI.
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a (54) Title: SPACED DRUG DELIVERY SYSTEM

& (57) Abstract: The prescnt invention provides to 2 method of administration of two or mare therapeatically active agents comprisi ng
orally administering (o a paticnt 4 spaced drug delivery system wherein the Ume of release of the two or more therapeutically active
agents is designed to provide desired control on the discase condition. The present invention also provides @ method of administration
=~ of two or morc thcrapcutically active agents comprising orally administering to a paticnt a spaccd drug delivery system at a specificd
time prior to food intake by the patient. The present invention further provides a spaced drug delivery system that releases two or
more antidiabetic agents at different times after oral adminisuation, for the treatment of diabetes mellitus or conditions associated
with diabetes mellitus. More particularly, the present invention provides a spaced drug delivery system that immediately releases
one or more antidiabetic agents after oral administration of the system, and releases as a pulse one or more antidiabetic agents in a
rcliable manner at about a predetermined time after oral administration of the system.
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We claim —
1. A method of administration of two or more therapeutically active agents comprising orally

administering to a patient a spaced drug delivery system, wherein at least one first
therapeutically active agent is released immediately upon oral administration of the spaced
drug delivery system, and at least one second therapeutically active agent is released as a
pulse at a predetermined time after oral administration, wherein the two or more therapeutic
agents act on the disease condition by similar or dissimilar, but complementary
mechanisms, to control the symptoms of the disease, or a measurable indicator of the
disease condition, and further wherein the time of release of the two or more therapeutically
active agents is designed to provide desired control on the disease condition.

A method of administration of two or more therapeutically active agents comprising orally

administering to a patient a spaced drug delivery system at a specified time prior to food

_ intake by the patient, wherein at least one therapeutically active agent is released

immediately upon oral administration of the spaced drug delivery system and at lcast one
therapeutically active agent is released as a pulse after a delay at about the time when food
is taken.
A method of administration of two or more therapeutically active agents as claimed in claim
1 or-2, wherein the two or more therapeutically active agents are therapeutically active
antidiabetic agents.
A spaced drug delivery system designed to provide desired control on the disease condition,
comprising

a. a first composition comprising one or more first therapeutically active agent(s), and

b. a second composition comprising one or more second therapeutically active agent(s),
wherein at least one first therapeutically active agent is released immediately upon oral
administration of the spaced drug delivery system, and at least one éecond therapeutically
active agent is released as a pulse at a predetermined time after oral administration, wherein
the two or more therapeutic agents act on the disease condition by similar or dissimilar, but
complementary mechanisms, to control the symptoms of the disease, or a measurable
indicator of the disease condition, and further wherein the time of release of the two or
more therapeutically active agents is designed to provide desired control on the disease
condition.
A spaced drug delivery system for the treatment of diabetes mellitus or conditions
associated with diabetes meilitus, comprising -
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10.

11.

12.

13.

14.

a. a first composition comprising one or more therapeutically active antidiabetic
agent(s), which is/are released as a pulse after a delay, and |
b. a second composition comprising one or more ther_apcutically active antidiabetic
agent(s), which is/are released immediately upon oral administration of the spaced
drug delivery system.
A spaced drug delivery system as claimed in claim 5, wherein the first composition is a
timed pulse release composition that releases as a pulse an antidiabetic agent after a
predetermined time spacing or interval after oral administration of the spaced drﬁg delivery
system.
A spaced drug delivery system as claimed in claim 5, wherein the antidiabetic agent in the
first composition is a biguanide antidiabetic agent, and the antidiabetic agent in the second
composition is a sulfonyl urea. '
A spaced drug delivery system as claimed in claim 5, wherein the antidiabetic agents in the
first composition are selected from the group consisting of an alpha glucosidase inhibitor,
a thiazolidinedione, and an insulin secretagogue; aﬁd the antidiabetic.agent in the second
composition is an insulin secretagogue; further wherein the insulin secretagogues, if present
in both first and second compositions, are not the same.
A spaced drug delivery system as claimed in claim 5, wherein the antidiabetic agent in the
first composition is a biguanide antidiabetic agent, and the antidiabetic agent in the second
composition is selected from the group consisting of insulin secretagogue and a
thiazolidinedione, optionally in combination with an alpha glucosidase inhibitor.
A spaced drug delivery system as claimed in claim 5, wherein the antidiabetic agent in the
first composition is a biguanide antidiabetic agent, and the antidiabetic agent in the second
composition is an alpha glucosidase inhibitor. ‘ '
A spaced drug delivery system as claimed in claim 7 comprising metformin hydrochloride
and glipizide in a weight ratio ranging from 250:1 to 50:1.
A spaced drug delivery system as claimed in claim 11 comprising metformin hydrochloride
in an amount ranging from about 200mg to about 1.5gm, and glipizide in an amount ranging
from about 2mg to about 15mg. '
A spaced drug delivery system as claimed in claim 7, comprising metformin hydrochloride
and glibenclamide in a weight ratio ranging from 250:1 to 50:1.
A spaced drug delivery system as claimed in claim 13, comprising metformin hydrochloride

and glibenclamide in a weight ratio of 100:1.
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15.

16.

17.

18,

19.

A spaced drug delivery system as claimed in claim 7, comprising metformin hydrochloride
in an amount ranging from about 200mg to about 1.5gm, and glibenclamide in an amount
ranging from about 1mg to about 10mg. '

A spaced drug delivery system as claimed in claim 4 comprising a timed puise release
cotnposition comprising a core composition comprising one or more therapeutically active

antidiabetic agents, a swelling agent, and optionally water soluble compound(s) for

inducing osmosis, and a coat composition comprising one or more film forming polymers,

wherein upon swelling of the core the coat ruptures and releases the therapeutically active
agent in a reliable manner at about a predetermined time after oral administration of the
composition. . '
A spaced drug delivery system as claimed in claim 16 wherein the timed pulse release
composition is optimized as follows:

a. the core composition is capable of swelling at a desired rate to a sufficient extent,

b. the coat composition has the desirable film strength, plasticity, and water

permeability, and

c. the amount of coat composition applied is adjusted,
such that upon swelling of the core the coat ruptures and releases ;cls a pulse the
therapeutically active agent in a reliable manner at about the predetermined time after oral
administration of the composition wherein the reliable manner of rupture comprises
rupturing of 36 tablets out of a total of 36 tablets at about the predetermined time, when
tested by subjecting the tablets to USP dissolution test using an aqueous media at 37+0.5°C,
in a USP Type I or Type II apparatus at an rpm selected from the range of about 50 rpm to
about 100 1pm.
A spaced drug delivery system as claimed in claim 17 wherein the predetermined time is in
the range from about 1 hr to about 4 hr, and the 36 out of the 36 tablets rupture within.+
50% of the .predetermined time.
A spaced drug delivery system as claimed in claim 18 wherein the predetermined time is
about 70 min.

20. A spaced drug delivery system as claimed in claim 19, wherein the "release of

therapeutically active agent as a pulse" comprises release of not more than 10% of the
active ingredient at 45 min and at least 70% of the active ingredient at 2 hrs when tested by
subjecting the tablets to USP dissolution test using pH 6.8 buffer at 37+0.5°C, in a USP
Type Il apparatus at an rpm of 75.
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A spaced drug delivery system as claimed in claim 16, wherein the swelling agent is selected
from the group consisting of croscarmellose sodiurm, crosslinked polyvinylpyrrolidone and
sodium starch glycolate.

A spaced drug delivery system as claimed in claim 21, wherein the core further comprises a
wicking agent.

A spaced drug delivery system as claimed in claim 22, wherein the wicking agent is selected
from microcrystalline cellulose and colloidal silicon dioxide.

A spaced drug delivery system as claimed in claim 23, wherein the core further comprises
starch. |
A spaced drug delivery system as claimed in claim 16, wherein the film forming polymers in
the coat comprise a mixture of a water insoluble polymer and a water soluble polymer.

A spaced drug delivery system as claimed in claim 25, wherein the water insoluble polymer
is ethyl cellulose and the water soluble polymer is hydroxypropyl methylcellulose (HPMC).
A spaced drug delivery system as claimed in claim 26, wherein the predetermined time of
release is about 70 min and the weight ratio of ethyl cellulose to hydroxypropyl
methylcellulose is in a range from about 6:3 to about 9:3.

A spaced drug delivery system as claimed in claim 26, wherein the core is coated to a weiglit
gain of about 5% to about 10%.

A spaced drug delivery system as claimed in claim 27, wherein the core is coated to a weight
gain of about 9% to about 10%.

A spaced drug delivery system as claimed in claim 17 wherein the predetermined time is in
the range of about >4 hr to about 12 hr, the 36 out of the 36 tablets rupture within +25% of
the predetermined time. ‘

A method for treating diabetes mellitus or conditions associated with diabetes mellitus in a
human, which method comprises administering a spaced drug delivery system claimed in

claim 5 or 6.
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— Disminucidn de trastornos asociados con la intolerancia gdstrica cuando se
recurre a la administracidn oral.

_- Paso de farmacos a través de barreras fisiol6gicas poco permeables como.
por ejemplo, la piel.

— Mejora de las caracteristicas de liberacién para principios activos obtenidos |
por biotecnologia. K

.Frente a estas ventajas, también se pueden seiialar las siguientes desventajas:

— Reduccién en la cantidad de principio activo absorbido por via oral. parti- §
cuiarmente en aquellos que presentan una ventana de absorcion. 4
— Posibiiidad de una sobredcsificacién por alteracién del sistema de liberacion.
— Posible desarrollo de tolerancia cuando un medicamento se administra en M
forma continua durante un largo periodo de tiempo. i
Una revision de la literatura permite concluir que las formas de liberacién con-;
trolada preden suponer, en muchos casos, una notable ventaja, la cual debe ser
demostrada, frente a las formulaciones cldsicas. Por otro lado, también puedenj
presentarse desventajas, cuya ausencia debe ser igualmente demostrada.

8.1. Sistemas de liberacicn conirolada
8.1.1. Mecanismos implicedos en la liberacién contrelada

La puesta a punto de un sistema de liberacion controlada precisa, mds que n:
cualquier otra forma de dosificacidn, un profundo conocimiento de los diferentes
mecanismos implicades en la liberacién de un principio activo a partir de una for-j
ma de dosificacién. 3

El proceso que interviene con mayor frecuencia en estas formas de dosifica- §
cién es la difusidn, pero, puesto que los mecanismos capaces de controlarla son:
multiples, es conveniente establecer la siguiente clasificacion: :

a) Sistemas monoliticos o matriciales.
b} Sistemas reservorio.

¢) Sistemas acuvados por ¢l disolvente
d) Sistemas controlados quimicamente.

A) Sistemnas monoliticos o matriciales

del coeficiente de difusi | e
ed 5 . . roces 16 de®
porosidad d _m.:m_o:.am la solucign formad: @ int a.a oeracion dobenss
e la matris eyt aen el interior de Jog poros, de la

- nw o] z |,
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Horas

ficura 8.4. Iniluencic de la forme geoméirica sobre el periil de liberacién de un principio activo
incluido 2n un sisiema mairicial homogéneo.

Si el medicamento se encuentra incorporado en cantidades pequeias y es sclu-
ple en el medio que penetra en el sistema, entonces su liberacion puede ser expre-
sada por la siguiente ecuacion:

- .
2. Co Da-€-t (8.4]

9
il

donde Du es el coeficiente de difusidn; g, la porosidad, y 7, la tortuosidad de los poros.
El pardmetro “tortuosidad” es la fraccién de la matriz que se encuentra en forma de
poros o canales a través de los que puede penetrar el disolvente y representa la tota-
lidad de la matriz después de haberse liberado el principio activo, por lo que serd
igual a la porosidad inicial mds la porosidad resultante de la liberacion del medi-
camento al medio de disolucién. Si A es la cantidad de principio activo por-unidad
de volumen y 1/p es ei reciproco de la densidad del medicamento, entonces:

s=¢g,+ A (l/p) [8.5]

)

uestc que en la mayoria de los casos € es muy superior a g, se pucde estable-
uz

cer

L

£= A o (8.6]

El término “tortuosidad” tiene en cuenta la influencia del recorrido de la difu-
sion Jebido a la ramificacidn cde los poros, por lo que la tortuosidad tiende a dis-
™unuir la cantidad de principio activo liberado y por ello aparece en el denomina-

permeabilidad de la matrijz.
Cuando e] medicament

tracién mcboﬁ.oﬂ al coeficiente de solubilidad
sada por la siguiente ecuacién:

a.o:ao D es el coeficiente de difusié
ciente de reparto del medicam
espesor de la capa. La cantidad i .

siguiente ecuacién:

Reservorio

as por una membrana (figura 8.5).

permeabilidad P de cada capa es igual a:

Me i
mbrana Medio externo

Zi




e e v e e

r=s——Pa L s
\\N:. .b: +N.\h& .D:_ .NA

-

[8.9];

donde C es el coeficiente de solubilidad del principio activo. &

Cuando la resistencia que ofrece la membrana supera en mas de diez veces laj

resistencia ofrecida por la capa de difusion acuosa, entonces la anterior ecuaciong

s¢ puede simplificar, obteniéndose:

0r=552mC)

p . Ee.__,

m ~

En cuvo caso, la liberacion del principio activo viene controlada por la meny

brana. .
Si la resistencia de la capa de difusion acuosa €s superior a la de la membrana

la ecuacion 9.9 se simplifica y se obtiene:

B

D ;
NHMLO&.N
Q 2h, "

Para esta situacion, el proceso de liberacion viene condicionado por el procgg
so de difusion del medicamento en la capa acuosa. 3

C) Sistemas activados por ¢l disolvente

El ejemplo mds caracteristico en Tecnologia Farmacéutica es aquel en el que
la liberacién de un prineipio activo viene controlada por la presion osmética. Eseng
cialmente, estos sistemas estdn constituidos por un ntcleo que contiene €l ?59.
pio activo y un agente osmotico, rodeado de una membrana permeable al agua!
que se encuentra en el exterior del sistema. S

E! perfil de liberacidn que se obtiene €s trifdsico y se cbserva un periodoini
_cial o de latencia durante el cual va aumentando la velocidad de liperaciénigel

principio activo, un segundo perfodo de liberacién constante, y un terceroige
velocidad de liberacién decreciente. En la fase de liberacién constante, la velog
cidad con que se lleva a cabe el proceso puede expresarse por medio ce la sigu

te ecuacion:

e e < = e o . g— o o . =

4
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FiGurA 8.8. Representacion esquemdciica de fos mecenismaos de bicerosion. B —— Ersion
N o

Completa

7Y nables, Imeros bigey
cas que pucden tener tugar eatre las cadenas poliméricas que forman e
entramado (tipo IA) o bien en las cadenas poliméricas (tipo IB). A an.a«m_ Enel : T :
que las cadenas se fragmentan, disminuyve la densidad de reticulacion vel . Bmom:.aSo Ael PTINCipio activo ’

sistema puede captar una nueva cantidad de agua hasta que el grado de retiy
culacion desciende a un punto en el que ei sistema se desintegra y disuelve
completamente. A g
Estos sistemas tienen dos importantes limitaciones: por una parte, pues,
to que las reacciones que conducen a la hidrélisis de las cadenas polimér

© E

cas dan Jugar a un aumento del volumen, su uso queda limitado a aqueilos . a2 por una . €n una matri; .
casos en los opn 10 es importante una es é:dm%&ﬂwamwosm_ del mmﬁmam que permite controlar Ja %@mamo& EMSUSS., rambicn de naturaleza 00:3%._
e - S Sy T eI ¥, tiene lugar la difusion de| nri e CC) PFNCIDIO activo. Evidentements on
En segundo lugar, y tal vez ello constituye la limitacién mds importanteila camente cuand n del pPrincipio activo a partir da |a chiemente, primg
. . P . c1s e u e N $ :
matriz polimérica es permeable al agua vy, por ello, la hidrosolubilidad del 12 bioeros \m: o ha transcurrido este : Smw:N polimérica Y,
! g i ]

principio activo desempeiia un papel importante, ya que agentes terapéuly
¢os que posean un.bajo peso molecular y una notable hidrosolubiiidad, no
serdn retenidos por estos sistemas, ni aun cuando su erosion sea lenta. §
Bioerosion tipo II. Tiene lugar sobre macromoléculas hidroinsolubles que
se convierten en hidrosolubles como consecuencia de una ionizacién, pro,
‘tonizacidén o hidrélisis de cadenas laterales. En este tipo de bioerosién:no
tiene lugar una modificacién significativa del peso molecular del polimerg}®
por lc que no es eliminable a través de las vias de excrecién. £
Bioerosion tipo [11. Se produce sobre moléculas hidréfobas, lineales o rami

resentar dos modali :
alidades: en Ja prj

; . : rimer i
€partido en upa matrniz polimérica : acl nnneﬁ

ush n a& Principio activo. Una vez que
gar la biodegradacijgp, de la matriz polim
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CIpIo activo, tiene |y

y el proceso de libera:
se ha liberado e] g..m‘.

. - ) S e e Ll fpequen 5 ‘. - s
ficadas, que se convierten en pequeiias moléculas por hidrélisis cde uniones Mmm ol Mw thwn%rmm. fdcilmente eliminables de] orean; CIica para dar lugars
libiles existentes en las cadenas polimérica. La gran mayoria de los poliz v, Proceso de liberacion g incipj Sionoo- En la segunda ,w

! gran may |y de la matr; el principio activo viene conp & modgl

meros utilizados actualmente por via parenteral, para lograr una liberacion
controlada, sufren una bioerosién de acuerdo con el mecanismo expuesto)

La liberacion de principics activos a partir de polimeros bioerosionablesipueg
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Al principio se observa un perfil de liberacién sensiblemente igual al que no:am.w. X
no:am a un proceso de difusién, pero a medida que se va produciendo la hidréli-
sis del polimero aumenta su permeabilidad y se incrementa de forma notable la" 3 w

cantidad de principio activo liberado. “

PR

g.1.2. Sistemas orales de liberacién controleda

rambién se han introducido algunos sistemas liquidos. Segiin Gupta y Wocm:momm.
se puede realizar una clasificacion de estos sistemas atendiendo no sélo a los mecag
nismos implicados en el proceso de hberacidn del principio activo, sino tambien ] i«
romando en consideracién algunos elementos de la fisiologia de! aparato digesti-J8RI ¥
vo. Combinando ambos aspectos, se puede establecer la siguiente clasificacién: "4

La mayoria de los sistemas orales de liberacidon controlada son sélidos, aunque g

ER LN

P
-

. a) Sistemas con fiberacidn continua del principio activo Rk
. . .. . N . . . . . . u.. Lt -

b) Sistemas con liberacidn continua del principio activo, pero con transito gas- Ak I
trointestinal retardado. |

- 58 s

¢;. Sistemas con liceracidn diferida. §

-

A) Sistemas con liberacion continua de principio activo

Son aquelios que ticnen por finalidad proporcionar el principoio activo, en la]
zona de absorcidn, a una velocidad conocida y predeterminada. De acuerdo con el

! 1. Sistemas osmoéticos

El sistema osmético Oros constituye el que ha alcanzado mayor popularidad
y, tal y como se aprecia en la figura 8.11, estd constituido por un adcleo osmoticg
en el que intervienen el principio activo, agentes osmdticos como el cloruro sédi
co, el potdsico o el manitol, y excipientes de compresién como diluyentes, mmEa..
-nantes, etc. El control de la liberacidn se realiza por medio de una membrana semi,
: permeable que permite el paso de agua desde el exterior del sistema, constituica
a base de alcohol polivinilico, acetato de celulosa, poliésteres, etc., asi comode
: plastificantes y estabilizadores. La permeabilidad de la membrana se controla’n
: funcién del polimero utilizado y de su espesor (en general entre 0,1 y 0,2 micrgg

)

© metros). £
. Lasalida del principio activo al exterior se realiza a través de un orificio-prac
i Micado en la membrana polimérica, una vez que ha penetrado agua al nicleoJosg

matico

oS
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FiGura 8,11 Sistema osmético Oros.
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contiene upy
Na proporcién de SUstancias, comg el laurilsylfatg s6dico, que a] disolve,
lugarala aparicién de Pequerios poros, 14 €0mo puede Observarse ey la figy
Modificando la Proporcign dej agente formador de poros, se puede Conseg,
lenta o rdpida liberacisn de; Principio actiyg
Reservorio
Orificio medicamento
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Una modificacin de €ste sistema se buede emplear bara liverar ep ¢ inte,
2 de los - NO principios activos que se degradan €n el medio dcido de] estdmago, Ep este ca;
. a excelente constanci 7 la cubierta que rodea al nicleg imi id : f S
“, estra, a titulo de ejemplo, la exce nistra este principio q ¢ > COmprimido esi4 Constituidg por vo:Emno.m nso)
i Enla ficura 8.13 se muestra, btenidos cuando se administr de cinsulas | bles en e] medio 4cidg del stomago (como |4 etilcelulosa y el ftalato de Adroy
[ al e e : im er Tl ~13 2 C e : : - .
; iveles plasmdticos de nifedipino o I dia, frente a la administracién de cdp = | EaEnQEOmmv. Alllegar g Intestinog, se disuelve e] S¢gundo polimerg menciong
2 eles . a s . c . * .
2 E<.<o en un sistema Oros, una vez a Y queda unga membrana poregy qQue permite )3 Iiberacisn dej brncipic actjyg (fige
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