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SUMMARY

it has been found a new pharmaceutical tablet containing
one or more drugs and liberating same at different release
rates. This achievement solves the problems ¢ncountered so
far. Said tablet allows the administration of:

a single drug, a portion thereof being released within a
short time and the remaining portion being released
over a longer period,;

two drugs or drug combinations, which are released at
different rates. The tablet as per the present invention
consists of three layers, i.e.:

a first layer containing one or more drugs with immediate
or controlled release formulation, comp6ded of rapidly
swelling and/or soluble and/or erodible polymeric sub-
stances by contact with aqueous fluids, and adjuvants;

a second layer containing one or more drugs, either equal

to or different from those of the first layer, with slow

relcase formulation, composed of swelling and/or gel-

—gbl¢ and/or erodible polymeric substances by contact >

with aqueous fluids, and adjuvants;

a low-permeability barrier-type layer coating said second
layer, consisting of polymeric materials, adjuvants,
plasticizing agents.

The tablet may.be enteric goated,

DETAILED DESCRIPTION OF THE
INVENTION

The following detailed description sets forth the charac-
teristics of and advantages offered by the claimed pharma-
ceutical tablets, which are capable of releasing one or more
drugs at different rates. Said tablet consists of:

a first layer containing one or more drugs with immediate

or controlled release formulation.

a second layer containing one or more drugs, either equal

to or different from those of the first layer, with slow
release formulation, and

a third layer, which is a low-permeability barrier coating
said second layer, This layer serves the purpose of
limiting the drug release surface of the adjacent layer.
Preferred embodiments of the invention are shown in
FIGS. 1 and 2.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1: | immediate or controlled release layer; 2 slow
release layer; 3 barrier-type layer.

FIG. 2: 4 immediate or controlled release layer; 5 slow
release layer; 6 barrier-type layer.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

An immediate or controlled release layer formulation
consists of rapidly swelling and/or soluble and/or erodible
polymeric substances by contact with aqueous fluids and
convenlent adjuvants. Said polymeric substances are
selected from the group consisting of cross-linked
polyvinylpyrrolidone, low- and medium-molecular-weight
hydroxypropy! cellulose and hydroxypropyl
methylcellulose, cross-linked sodium
carboxymethylcellulose, carboxymethy! starch, patassium
methacrylate-divinylbenzene copolymer, polyvinyl
alcohols, starches, starch derivatives, microcrystalline cel-
lulose and cellulose derivatives, f-cyclodextrin and dextrin
derivatives. The amount of said polymeric substances in the
layer is 1.0 to 90% by wt., preferably 20 to 70% by wt. Said
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adjuvants arc selected from the categories of substances
currently used in the typical pharmaceutical practice, such as
diluents, buffers, adsorbents, etc., and in particular starch,
pregelled starch, calcium phosphate, mannitol, lactose,
saccharose, glucose, sorbitol, microcrystalline cellulose, and
binding agents, such as gelatin, polyvinylpyrrolidone,
methylcellulose, starch solution, ethylcellulose, arabic gum,
tragacanth gum.

Other excipients of typical pharmaceutical practice can be
used as adjuvants, such as for example magnesium stearate,
stearic acid, colloidal silica, glyceryl moncstearate, hydro-
genated castor oil, waxes, and mono-, bi-, and trisubstituted
glycerides. A slow release layer formulation consists of
rapidly swelling and/or gelable and/or erodible polymeric
substances by contact with aqueous fluids and convenient
adjuvants. Said polymeric substances are selected from the
group consisting of hydroxypropyl methylcellulose having
molecular weight from 1,000 to 4,000,000, hydroxypropy!
cellulose having molecular weight from 2,000 to 2,000,000,
carboxyvinyl polymers, polyvinyl alcohols, glucans,
scleroglucans, mannans, xanthans, alginic acid and deriva-
tives thercof, poly(methyl vinyl ethers/maleic anhydride)
carboxymethylcellulose and derivatives thereof,
ethylcellulose, methylceliulose, and cellulose derivatives.
The amount of said polymeric substances, in respect of the
layer total weight, is 5 to 90% by wt. and preferably 5 to
50% by wt.

Various types of all aforesaid polymers, characterized by
different physico-chemical, solubility and gelling properties,
are commercially available. In particular, various types of
hydroxypropyl methylcellulose having different molecular
weight (from 1,000 to 4,000,000} and different degree of
substitution can be used. They show different characteristics
because, depending on the degrec of substitution of the
polymeric chain, they are either prevailingly erodible or
prevailingly gelable. Said adjuvants of the slow release layer
are selected from the same group as reported for the imme-
diate or controlled release layer. The barrier-type layer
formulation consists of polymeric substances, adjuvants,
and prasticizers. The polymeric substances of the barrier-
type layer are selected from the group consisting of hydrox-
ypropyl methylcellulose having molecular weight from
1,000 to 4,000,000, hydroxypropy! cellulose having molecu-
lar weight from 2,000 to 2,000,000, glucans, scleroglucans,
mannans, Xanthans, carboxymethylcellulose and derivatives
thereof, ethylcellulose, methylcellulose, The amount of said
polymeric substances, in respect of the layer total weight, is
5 to 90% by wt. and preferably 50 to 85% by wt.

Adjuvants are selected from the group consisting of
glyceryl monostearate and semisynthetic triglyceride
derivatives, semisynthetic glycerides, hydrogenated castor
oil, glyceryl palmitostearate, glyceryl behenate,
polyvinylpyrrolidone, gelatin, ethylcellulose,
methylcellulose, sodium carboxymethylcellulose, as well as
other natural or synthetic substances well known to those
skilled in the pharmaceutical art, i.e. magnesium stearate,
stearic acid, sodium stearate, talc, sodium benzoate, boric
acid, polyoxyethylene glycols, and colloidal silica.

As will be illustrated in more detail in the examples
reported hereinafter, also diluents, lubricants, buffers, anti-
block and gliding agents, and other substances capable of
bringing about the desired characteristics in said layer may
be used, as described in the following examples. Plasticizing
agents are selected from this group consisting of hydroge-
nated castor oil, fatty acids, substituted triglycerides and
glycerides, polyoxyethylene glycols and derivatives thereof
having a different molecular weight generally ranging from
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(54) Title: CONTROLLED DRUG DELIVERY SYSTEMS PROVIDING VARIABLE RELEASE RATES

(57) Abstract: A controlled release dosage form with variable release rates comprising: 1) a bilayer or multilayer tablet core in
which at least one of the layers contains one or more pharmaceutically active ingredients and at least one of the Tayers contains one

or more rate controlling polymers; 2) a substantially insoluble casing extended over the tablet core covering the majority of tablet

surface but leaving a portion of one layer of the table core gxposed (exposed laver), the casing resulting from electrostatic deposition
of a powder comprising fusible particles onto the tablet core and fusing the particles to form a thin film,
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WO 921445 discloses that electrostatic deposition may be used to apply a
coating of controlled thickness and may be employed for a medicinal product
containing a drug that is to be instantaneously released when administered or
that is to be the subject of controlled or modulated release, such control of
modulation being achieved from the nature of the coating and/or from the
nature of core. Wherfa the desired form of release i§‘ to be achieved by

[

characteristics of the coating, it may be preferred to ieave one portion pf the

et L

product uncoated or coated with different material. In the case of a tablet

having faces at opposite ends connected by a cylinder side wall, the portion
that is uncoated or coated with different material may be one of the faces of
the tablet, a small portion of one of the faces or a side wall of the tablets.

However, there is no disclosure as to whether or how variable release rates

profile can be achieved.

In accordance with the present invention there is provided controlled release
dosage form with variable release rates comprising:
1) a bilayer or multitayer tablet core in which at least one of the layers
contains one or more pharmaceutically active ingredients and one or more

of the layers contains one or more rate controlling polymers

2) a substantially insoluble casing extended over the tablet core covering
the majority of tablet surface but leaving a portion of one layer of the tablet

core exposed, the casing resulting from electrostatic deposition of a



WO 03/607919 PCT/GB02/63286

10

15

20

25

120
&

CONTROLLED DRUG DELIVERY SYSTEMS PROVIDING VARIABLE

RELEASE RATES

The present invention relates to a drug delivery system that releases one or
more active materials at controlled and variable rates into a biological fluid, in

particular, the fluid of the gastrointestinal tract.

Tablets are often the preferred means of administering medicine to a patient.
A conventional immediate release tablet releases the drug active in the body,
rapidly reaching a maximum concentration then decaying expeditiously until
the next administration. This method often leads to the peaks and troughs of
drug concentration in the blood and requires frequent administration of
tablets. Consequently, this could lead to either exacerbated harmful side
effects at high concentrations or diminished therapeutic effects at low
concentrations. These effects can become acute with actives of relatively
short biological half life. Another disadvantage of immediate release dosage
form is that a frequent dosing regime is required, thereby causing problems of
patient compliance. To counter these, controlled release dosage forms that
release actives at a constant rate over a defined period of time (zero order
release) have been frequently employed. A range of matrix forming natural
and synthetic polymers is employed to prolong drug release, for example,
xanthan gum, galactomannan polymers, alginate, cellulose derivatives
(methycellulose, hydroxypropyicellulose and hydroxy propyl methyl cellulose
etc.), acrylic and methacrylic co-polymers and combinations thereof. The

diverse range of polymers enables formulators to obtain the desired release
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(54) Title: PHARMACEUTICAL COMPOSITION FOR MODIFIED RELEASE INSULIN SENSITISER

(87) Abstract

A pharmaceutical composition which composition comprises an insulin sensitiser and a pharmaceutically acceptable carrier therefor,
wherein the composition is arranged to provide a modified release of the insulin sensitiser and the use of such composition in medicine.
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'
11. A composition according to any one of claims 1 to 3, wherein the sustained
release is provided by a sustained release matrix selected from disintegrating, non-
disintegrating and eroding matrices.

12. A composition according to claim 11, wherein the disintegrating matrix tablet
formulation is provided by incorporating methacrylates, methylcellulose and Methocel
K4M into the matrix.

13. A composition according to claim 11, wherein the non disintegrating matrix tablet
formulation is provided by incorporating Eudragit RS, methacrylates, cellulose acetates,
hydroxypropyl methylcellulose phthalate, Carbopol 971P or HPMCP-HP-55S into the
matrix.

14. A composition according to any one of claims 1 to 13, wherein the insulin
sensitiser is Compound (I) or a derivative thereof.

15. A composition according to any one of claims 1 to 13, wherein the insulin
sensitiser is 5-[4-[2-(N -methyl-N-(Z-pyridyl)arnho)ethoxy]benzyl]thiazolidine-2,4-dione,
5-[4-[2-(5-ethylpyridin-2-yl)ethoxy]benzyl] thiazolidine-2,4-dione (pioglitazone) or

(+) -5-[[4-[(3,4-dihydro-6-hydroxy-2, 5, 7, 8-tetramethyl-2H-1-benzopyran-2-
yl)methoxy]phenyljmethyl]-2,4-thiazolidinedione (troglitazone);

or a derivative thereof.

16. A process for preparing a pharmaceutical composition, which composition
comprises an insulin sensitiser and a pharmaceutically acceptable carrier therefor, which

process comprises formulating the-insulin sensitiser and the pharmaceutically acceptable
carrier so as to enable a modified release of the insulin sensitiser.

17. A process for preparing a modified release pharmaceutical composition, which

composition comprises an insulin sensitiser and a pharmaceutically acceptable carrier

therefor, which process comprises formulating the insulin sensitiser and the
,_‘/—\

pharmaceutically acceptable carrier, wherein the carrier is arranged so as to enable a
modified release of the insulin sensitiser.
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ASUNTO Radicacion 06009524
Tramite 011
Evento 379
Actuacioén 430
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Patente de Invencion - Patente de Modelo de Utilidad |:]

Via Nacional D
Via PCT (fase nacional) [l Cap.| [ ] Cap.ll []
No. Sol. Internacional PCT/EP2004/008843

Fecha de Presentacién Internal. Febrero 17 de 2005.

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decision 486 de la Comisién de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcién: Folios: 37 a 71 como se radico inicialmente
1.2. Reivindicaciones: Folios: 72 a76 como se radico inicialmente
1.3. Prioridad: Julio 7 de 2003, US, 60/485.322

Agosto 7 de 2003, US, 60/493.388

2. Objeto de la invencién

Titulo de la invencién: Formas de dosificacién orales de liberacion controlada
que contienen una base débil correspondiente a 5-[4-(2-(N-Metil-N-(2-
piridil)Jamino)etoxi)bencil] Tiazolidin-2,4-diona y que se libera al menos a
dos velocidades diferentes.

Problema Técnico Planteado: Es la necesidad de una forma de dosificacion oral
para administrar una vez diaria.



A

Solucion: Proporciona una forma de dosificacibn oral que compre dos
composiciones que corresponden el farmaco, para ser liberado a diferentes
velocidades tras su administracién, y un vehiculo farmacéuticamente aceptable.

IPC: A61K9/00, A61K9/22, A61K9/24.

3. De la solicitud de Patente

3.1. Reivindicaciones (articulo 30 D 486)

La reivindicaciébn 1, que se refiere a una forma de dosificacion oral que
comprende dos composiciones, se caracteriza a demas por un resultado a
alcanzar (liberacion a diferentes velocidades).

Las reivindicaciones 2-5, que dependen de la 1, se caracterizan por un resultado
a alcanzar (liberacién a diferentes velocidades).

La reivindicacioén 9-13, estan caracterizadas por un resultado a alcanzar.

La reivindicacion 19, que se refiere a un procedimiento de fabricacién, no esta
caracterizada por etapas, condiciones de proceso, ni materias primas, ni reactivos
sino por un resultado a alcanzar (velocidades de liberacion).

4. Excepcion a la patentabilidad (articulo 20 D486 literal d))

La reivindicacion 21 se refiere a método de tratamiento.

5. Determinacion del Estado de la Técnica

La fecha que se ha tenido en cuenta para determinar el Estado de la Técnica es:
Fecha de presentacién de la solicitud prioritaria: Julio 7 de 2003.

Teniendo en cuenta la fecha indicada se realizé la busqueda en el estado de la

técnica de documentos relacionados con la solicitud encontrandose los siguientes
documentos mas relevantes:

N° Documento Titulo p:Ioel?:: c?:n*

D1 US6183778 Plri‘oirrr;]:r?; e or ar. 3?:;2? Febrero 96 de
different release rates

D2|  WO03007919 %?gf,ﬁg:ﬁ;farﬁgb‘f:“r‘;‘fg systems | Enero 30 de 2003

o] wouzem | ramscanca coposton o | 2500210

D1 (folios 116-117); D2 (folios 118-120); D3 (folios 121-122)



6. Analisis de patentabilidad (articulo 14 D486) ‘ 325/@

6.1 Novedad (articulo 16 D486)

La reivindicacion 1, se refiere a una forma de dosificaciéon oral, que comprende
una primera composicién y una segunda composicibn que comprenden: el
farmaco y un vehiculo; para entregar farmacos de forma inmediata y controlada.
Respecto al estado de la Técnica:

D1, divulga: Una forma farmacéutica, tableta, que esta formada por tres capas
(folio 117, columna 3, lineas 11-25):

La primera capa que contiene una o mas principios activos y coadyuvantes, que
pueden ser entregados por liberacién inmediata o controlada.

Una segunda capa que contiene uno 6 mas principios activos y coadyuvantes,
que se entregan por liberacion modificada (lenta).

Una tercera capa 6 cubierta entérica.
Por lo tanto las reivindicaciones 1-7, 9-13, no son nuevas.

La reivindicacién 8, dependiente de la 1, comprende una 6 mas aberturas en la
tercera capa, exponiendo a la primera y segunda capas, al entorno.

D2, Una forma farmacéutica, tableta, que esta formada por una 6 varias capas
que en la superficie (tercera capa) de la tableta hay porciones sin cubierta,
exponiendo las capas anteriores (primera y segunda) a los fluidos (por ejemplo
gastrointestinal) (folios 118, abstract; folio 119, lineas 6-8; folio 120 linea 7).

Por lo anterior, la reivindicacién 8, no es nueva a la luz del D2.

La reivindicacion 19, se refiere a un proceso de obtencién de la forma de
dosificacion oral de la reivindicacion 1, el cual comprende: formular el farmaco.

D3 divulga, un proceso de obtencion de una composicidon farmaceéutica para
entrega modificada el cual se comprende formular el farmaco (folio 122,
reivindicaciones 16 y 17).

Por lo tanto la reivindicacién 19, no es nueva.

6.2 Nivel inventivo (articulo18 D486)

La reivindicacion 14, se refiere a una forma de dosificacién oral, que comprende
un nlcleo erosionable, un revestimiento con aberturas; en donde el nucleo
comprende una primera composicion y una segunda composicibn  que
comprenden: el farmaco y un vehiculo; para entregar farmacos de forma
inmediata y controlada.

D1, divulga: Una forma farmacéutica, tableta, que esta formada por tres capas
(folio 117, columna 3, lineas 11-25):

La primera capa que contiene una 0 mas principios activos y coadyuvantes, que
pueden ser entregados por liberacién inmediata o controlada.



Una segunda capa que contiene uno 6 mas principios activos Y \*}
coadyuvantes, que se entregan por liberacion modificada (lenta).

Una tercera capa 6 cubierta entérica.

La diferencia entre la materia reclamada y D1, es que la forma de dosificacién oral
de la solicitud presenta un revestimiento con aberturas y un ndcleo erosionable.

Efecto técnico: No existe evidencia de un efecto logrado, cuando la forma de
dosificacion oral tiene el revestimiento con aberturas y un nucleo erosionable.

D2, divulga Una forma farmacéutica, tableta, que esta formada por una 6 varias
capas que en la superficie (tercera capa) de la tableta hay porciones sin cubierta,
exponiendo las capas anteriores (primera y segunda) a los fluidos (por ejemplo
gastrointestinal) (folios 118, abstract; folio 119, lineas 6-8; folio 120,linea 7).

El problema técnico objetivo en esta solicitud que es: obtener una composicién,
forma de dosificacién oral, alternativa, para entregar farmacos a diferentes
velocidades de liberacion.

Por esta razén se considera que para una persona versada en la materia es
evidente combinar la solucién propuesta por D2, con la forma farmaceéutica,
tableta, de D1; para obtener la forma de dosificacién oral, que comprende un
nucleo erosionable y un revestimiento con aberturas; de esta solicitud.

La reivindicacion 20, reclama un proceso de fabricacién segln la reivindicacion
14, que comprende formular el farmaco de la forma de dosificacion oral que
comprende: un nucleo erosionable y un revestimiento erosionable con aberturas.

D3 divulga, un proceso de obtencién de una composicién farmacéutica para
entrega modificada, de una composicién con una matriz erosionable, el cual se
comprende formular el farmaco (folio 122, reivindicaciones 11, 16y 17)

La diferencia entre la materia reclamada y D3, es que la forma de dosificacién oral
de la solicitud presenta un revestimiento con aberturas.

Efecto técnico: No existe evidencia de un efecto logrado, cuando la forma de
dosificacion oral tiene el revestimiento con aberturas.

D2, Una forma farmacéutica, tableta, que esta formada por una 6 varias capas
que en la superficie (tercera capa) de la tableta hay porciones sin cubierta,
exponiendo las capas anteriores (primera y segunda) a los fluidos (por ejemplo
gastrointestinal) (folios 118, abstract; folio 119, lineas 6-8; folio 120,linea 7).

El problema técnico objetivo en esta solicitud que es: como obtener una
composicion, forma de dosificacién oral, para entregar farmacos a diferentes
velocidades de liberacion.

Por esta razén se considera que para una persona versada en la materia es
evidente combinar la solucién propuesta por D2, con la forma farmacéutica,
tableta, de D3; para lograr el proceso de obtencién de la forma de dosificacion de
la reivindicacién 14.

Como resultado del analisis anterior, se concluye que las reivindicaciones de 14-
17 y 20, no tienen Nivel Inventivo.
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7. Conclusion:

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

N° Documento N° Rei‘:?g; e;’c:;)nes Requisito que afecta
D1 US6183778 1 -174? 1-;3 Nivr\ello;lne\;jean(zivo
D2|  WO03007919 14-1%, 20 Nivel Invortive
D3 W0O0028990 ;(9) Nivzﬂlr?vdeﬁivo

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

Notifiquese el presente oficio rme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo grimeyo de la Circular Unica N° 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de Divisia@'de Nuevas Creaciones

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

z & JUN. ~om
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