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Derecho de la Competencia, Propiedad
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Senora Jefe,
DIVISION DE NUEVAS CREACIONES
Superintendencia de Industria y Comercio

E. S, D.

Referencia : Expediente N° 08(‘0794/

Astunto : Oposicion a la solicitud de patente de Invencion titulada
“COMPOSICIONES FARMACEUTICAS DE
LIBERACION MODIFICADA Y SUS PROCESOS”

Solicitante : PANACEA BIOTEC LTD

Opositora : PROCAPS 8.A.

Publicada en Ia Gateta de la Propiedad Industrial
N° 602 del 31 de Marzo de 2009
| v~
Yo, ELIANA ISAURA MORENQ B()HOR_C’UEZ_. abogada cn gjercicio, identificada
come aparece al pie de su firma, con tarjeta profesional No. 83823 del Conscjo
Superioy de la lludic:fun'n, en mi condicion de apoderada de la sociedad PROC-‘-\I"S'I/
S conformada bajo las leyes de In Republica de Colombia y domiciliada en
cindad de Barranquilla, Colombia, arentamente manifiesto que estando denrro del
rérmino de ley y por orden expresa de mi representada, presento oposicion a n
concesion del registro de fa Patente de Invencion cdirulada “"COMPOSICIONES
FARMACEUTICAS DE LIBERACION MODIFICADA Y SUS PR’,KCES()S ”
cuyo ticndar cs PANACEA BIOTEC LTD, y pide a Usted declorar fundady csta

OPOSICINN ¥ €N consecuencia negar el registra de ba patente solicitada,

Carrera P3N 11995, QU 104 1l (STH 21312153 -6 205021 - Fax (TG 1210 19
Eanail: negocios@optiminno.com - www.optimunivo.com
Bogora Celombia
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1. INTERES PARA ACTUAR /

Conforme a lo dispuesto en el articulo 42 de Ia Decision 486 de 2000 de h/
CAN, cstando dentra del wermino estipulado por ta ley, manifiesto el legitimo interés
de pucstra representada para oponerse al registro de Ia patente de la referencia,
arendiendo a q\d\ SOIil:,il'lld pretendida no cumple con los requisitos dispuestos en la
by como se analizarn mas adelante v de ser concedida afectaria dircctame

comercializacion de alggdos productos de mprepresentada, que congidhen, cn

particular gXacarbazepina, quetiapina, famciclovir, simwvastacina, atorvastatina y/o
racrolimus. Por lo tanto, solicito respettosamente a ese Despacho se sitva tener en
cuenta o presente oposicion denrro del riamire administrativo que se sure ¢n esta

Superintendencia.

2. FUNDAMENTOS DE HECHOS

2.1, La solicitud objero de la presente fue presentada el 28 de enero de 2008
reivindicando prioridad bajo la solicitud IN2005DEQIGS] del 2005-06-29; v (ue
publicada en Colombia, en la Gacera de la Propicdad Industrial N° 602 deb 3§ de
Marzo de 2009, cuya publicacion internacional corresponde a Ia WO2C07000778
del 20070104,

2.2.1a solicitud colombiana 08007949 objcto de la presente oposicion, se reficre o una
composicion farmacéutica de liberacion modificada comprendiendo por o menos
o o unos agente(s) activo(s) o sus :\"AICS. ésteres, prafarmacos, solvatos, hidratos o
devivados de los mismos farmacéuticamente aceprables; un sistenia polimérico en

una cantidad menor de alrededor de 80% on peso/peso de T composicion

Cirrera 13N« 11995, O 104 Tel, G712 1312130205021 - Fax. (57D 6 12 19 79
Eanail: negocios@optimii-cocont - www.optitntoteco.ca
Bogori Colombia
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comprendiendo por lo menos dos polimeros hinchables pH independientes v un
polimero hidrofilo en una proporcion de 1:20 hasta 20:1; opcionalmente otros
excipientes farmacéuticamenre aceptables; donde dicha composicion proporciona
un ticmpo guicto inicial donde 5-15% o menos del ingrediente(s) acrivo(s) se libera
seguido de una liberacion sostenida de ingrediente(s) activo(s), de tal manera que la
composicion dispone de unas concentraciones terapéuticas de agente(s) activo(s)
durante unos periodos de tiempo prolongados; donde e agente acrive se
sclecciona entre un grupo que incluye inhibidores de la HMG CoA reductasa,
immunomoduladores, vy sales, hidratos, polimorfos, ésteres y derivados de los
mismos farmaccéuticamente aceptables; donde el agente activo se selecciona de un
grapo  que  comprende  estating,  tacrolimus,  oxcarbazeping, levetiracetam,
quetiaping, rolreroding,  famciclovie, y sales, hidratos, polimorfos, ésteres v
derivados de los mismos farmacéuticamente aceptables: donde ¢l diluyente se
selecciona entre un grupe  que  comprende  lactosa,  celulosa,  celulosa
microcristaling, manitol, fosfato dicilcico y almidon pregelatinizado, cmpleades
bien sea solos o combinados; y donde ¢l polimero hideofilo se selecciona entre ¢
grupo que incluye gomas polisaciridas, dcido alginico, derivados del acido alginico,
arabinoglactana,  pecting,  tragacanto,  escleroglucano,  dextrano,  amilosy,
amilopectina, y (le_xn'inn.

Ain primera instancia, se debe advertis que las reivindicaciones wmbién se refieren
al usa v a un méodo de traamicnto y no solo a fa composicion farmacologica o
un método de fabricacion medianre I cual se obtenga un producto tangible y
segin la legislacion, decision 486 de la Comunidad Andina de Naciones, Articule
14.- “Los Paises Miembros otorgardn patentes para las invenciones, sean de producto o de
procedimiento {..}", Jos usos no estin contemplados como patentables; y, Articulo
20 “No serdn patentables (..} d) los métodos terapduticos o guinirgicos para el tratamicnty

humano o animal, wsi como los métodes de diagndstico aplicados a los seres hiogmanos o a

Carrera 13 Ne 11995, OF 104 Tel (ST132 131213 -6205021 - Fax (57136 1219 79
Lanail: negocios@oprimun-cocom - www.optimnm-co.com
Bogord Colombia
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animales”. Solo serin patentables los productos o procedimicneos. Por o tanta a luz
de la norma, dicha materia referente al uso y a un método de tratamicnto no seria
patenrable.

Ahora bien, con base en ¢l articulo 14 de la Decision 486 de la CAN consagra lo
siguicnee: “Los pafses niiembros otorgardn patentes para las invenciones, sean de producto o
procedimicnte, en todos los campos de i tecnologia, siempre gque sean nuevas, tengan piael
inventivo y sean suscepribles de aplicacion industrial”. Asi Ias cosas, Ias invenciones
nbjeto de patente deben ser nuevas y tener ni\'.ci inventivo, Bien, pues anres de
fecha de prioridad de esea solicitud s¢ encuentran los siguientes documentos que

alecra la patentabilidad de I presente solicirud:
o DI EPOS8I6TG publicada el 2 de febrero de 1994.

Ahora bien, ¢l documento DI, particularmente en la descripeion revela una
formulacion  de  liberacion  controlada que  inchiye  un medicamenro
terapéuticamente activo, una natriz de goma heterodispersable, un diluyente
firmaccuticamente  aceprable,  y  una cantidad cficaz de surfactante
farmacénticamente aceprable y/o ¢l agente humidificador para proporcionar un
multi-fasico la liberacion controlada de un medicamento terapéuticamente activo. v
v anterioridad D1 también se relaciona con un mérodo de preparar ¢l mismo,
Particularmente en la deseripeion vy reivindicaciones de D1 se revela una forms
Eremacéutica que comprende dos polimeros hinchables pH independientes y por Lo
menos un polimero hidrofilo, agregando que comprende goma xanein. Asi las
cosas, como lo evidencia dicho documento DI, la presente solicitud no es novedosa
pues lo revelado yva se encontraba en el eseada de la eéenica.

Lar lo o, este documento objeto de oposicion a la luz del documento DY carece

evidentemente de NOVEDAD,

Carrera TINC T95 QN T Tel (3713 2 131213 -62050 21 - Eax (5T 612 19 79
E-mail: negocios@opriniuni-co.com - www.optinunin-co.com
Bogati Colombia
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2.7.En consecuencia v de acuerdo a lo deserito anteriormente, se deriva que la solicivud
celombiana 08007949 no puede pretender un monopolio por patente toda vez que
lo que pretende no cumple con dos de los tres requisitos necesarios para su

proteceion.

()

.8.Quc por consiguiente, respecto a la solicitud pretendida se tiene que:

2.8.1. CARECE DE NOVEDAD: Segan la decision 4806 de ks Comunidad Andina de

Naciones, Articulo 10.- “Una invencion se considerard nueva cuando no esud
comprendida en ¢l estado de la téenica. El estado de la téonica comprenderd todo lo que
ity sido  accesible al piiblico por una descripeion escrita w oral, wiilizacion,
comercializacion o cudlquier otro medio antes de la fecha de presentacion de L solicitnd
de pedtente o, en su euso, de la prioridad reconocida.”. A Ty fecha de priovidad, 29 de
junio de 2005 ya cr conocido, pues como se demostro, era parte del arre
anterior con base en el documento DI, una composicion farmacéurica de
liberacion modificada comprendiendo por o menos uno o unoes agente(s)
acrivo(s) o sus sales, ésteres, profirmacos, solvatos, hidratos o derivados de los
mismos frmacéuticamente aceptables; por o menos dos polimeros hinchables
pH independientes y un polimero hidrofilo y opcionalmente otros excipientes
farmacéuticamenre aceprables, sobre el cual busea proteccion en ¢l capitulo
reivindicatorio.

2.8.2. CARENCIA DE APLICACION INDUSTRIAL La Decision 486 de la CAN

consagra en su articulo 14 1o sigutente: “Los paises miembros otorgardn patentes
para lus invenciones, sean de pru;hlcw o procedimiento, en todos los campos de lu
tecnologia, siempr: que sean nuevas, tengan nivel inventivo y sean susceptibles de
uplicacion indistriat”. La presente solicitud carece de aplicacion Induserial ya que

como ¢ demoserd anteriormente, algunas clausulas reclaman ¢l mérodo

Carrern 13 N2 11995, OF 104 Tel (371) 213 12 13-62050 21 - B (ST G 1219 79
Eanail: negocios@oprimum-co.con - www,oprinitim-co.com
Bogoui Colombia
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terapéutico y estos no son aplicables industrialmente porque primero ne se
obticne un producto o proceso; vy segundo no es reproducible o repetible a
escata industrial. Por o ranto, el abjeto de Ia presente invencion relerido a los
usos v ométodos erapéuticos, no cumplen con ¢l requistto de e aplicacion

industrial.

2.9.  Dado lo anterior, es posible deducir gue Ia solicitud y lo reivindicado no s
objero de patentabilidad pues es contrario a lo que dicta ln Decision 486 de L
Comunidad Andina de Nacienes, Articulo 14.- “Los Paises Miembros otorgardn
paientes parat las invenciones, sean de producto o de procedimiento, en todos los caompos de Lo
tecnologict, siempre que sean nueves, tengan nivel inventivo y sean susceptibles de aplicacion
industrial.”. La solicitud pretendida no cumple con dos de los tres requisitos «de

parencabilidad,

2.10.  Por rodo o anterior, atentamente solicito a usted que se sirva declarar fundada
Ia presente oposicion y negar ol registro Patente de invencion denominada
“COMPOSICIONES FARMACEUTICAS DE LIBERACION
MODIFICADA Y SUS PROCESOS”, cuyo titular ¢s PANACEA BIOTEC
LTD, solicitud Colombiana que aparecié publicada en la Gacera de la Propiedad

Induserial N® 602 del 31 de Marzo de 2009.

3. PRUEBAS

Cortera [INT1995, QL Q4 Tel BT 21312 13-6205021 - Fax. (STD O 1219 79
Eanail: negocios@eprinim-co.con - waww.optimuti-cacot

Bogeti Colombia
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De conformidad con lo dispuesto por las normas vigentes, solicito a usted tener

como prucha en este asunto los siguientes:

o DI [EP0581676 publicada el 2 de tebrero de 1994,

4. FUNDAMENTO DE DERECHO
Fundamento esta observacion en las normas legales siguientes:

4.1, Numeral I delarticnlo 5806 del Cadigo de Comercio.

42 AI'[iCUIO 42 d(‘. 12! Decision 48() dL‘. l?l Comisi(')n d(.‘l ACllCl'dO dC (:ilrtl\"t‘.ﬂil.
o
4. :‘) EH Illb‘ (1(!1]'!2'15 normas cliwmtordnntcs.
5. ANEXOS

Para los efecros correspondientes anexo al presente escrito tos siguientes documentos:

1. Poder para acruar en el presente.
2 Documenro que acredita al representante legal de PROCAPS S.A.
3. Recibo de caja del respecrivo pago de rasa,

4, Copias de los documentos:

o 1D EPOSBLOTO publicada el 2 de febrero de 1994,

Carreta LINe 11995 OO0 104 Tl (37N 2 131213 -6205021 - Fax, (571061219 79
Enail: negocios@oprinmme-ca.con - www.optinnin-co.con
Bogotd Colombia
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/

Para efectos de notificaciones que por disposicion -del articulo 50 del Decreto

6. NOTIFICACIONES

01 de 1984 debe hacer su Despacho, informo que mi representada y la suscrita
recibiremos notificaciones en la Secretaria de su Despacho o en mis oficinas situadas

en la Carrera 13 N° 119.95, Of. 104 de esta ciudad de Bogotd.

Senor Superintendente,

Lrowdllownd) -~

ELIANA ISAURA MORENO BOHORQUEZ .- T e
C.C. 51°975.664 de Bogota TN L 1 Tl
L e : ‘ RN
T.P.A.83823del CS.dela]. .~ C e
el ' T ' \\ .I-‘
e o B
. , .
) P i
4 / P y
, P : i v

. e
.

e
C.arr(’m 13 3 11955, Or. 104101 (571) 213 1213 - 620 50 21 - Fax. G7161219 79

E-mail: nugocmﬁQoptlmum-(o COMm - www optimum<o.coni

cemn T Bopatt Colombia
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PROCAPS

PODER ESPECIAL

Yo, WALTER TANAKA TATEKAWA, mayor de edad y vecino de la ciudad de
Barranquilla (Colombia), identificado como aparece al pie de mi firma, quien en S/
presente documento actia en calidad de Representante Legal de la sociedad PROCAP!

S.A. sociedad legalmente constituidd y domiciliada en la ciudad de Barranquilla
(Colombia), por el presente dogQimento otorgo 2 la doctona ELIANA ISAURA
MORENO BOHORQUEZ, abogada en ¢jercicio, 1dent1ﬁcac\19/como aparece al pie de

su firma, con tarjeta profesional No. 83823 del C.S. de 1a J., poder especial, amplio y
suficiente, para formular oposiciones u observaciones a la solicitud de patente No. 08
7949, titulada “COMPOSICIONES FARMACEUTICAS LIBERACION - MR
MODIFICADA Y SUS PROCESOS”, cuyo titular es PANACEA BIOTEC LTD,, ., *~ .7:"
publicada en la gaceta No. 602 del 31 de marzo de 2009. . '

a

4

-——m—a

Nuestro apodcrado queda facultado, de manera expresa, para realizar 'to'd()"'ti[)'o de” "

actos necesarios para llevar a cabo el tramite de la OI)OSlClOIl“ mcluyendo sin llmllacmn o TaTiT
U s t.;, N

preparar y presentar solicitudes, hacer declaraciones, pagar tasas, conmbuaones 1‘3 ! ’

.;-*-;' BE N

impuestos, recabar los titulos o certificados. Asimismo quedan autouzados para .dwpeanzl

impugnar administrativa y judicialmente todo lo que fuere resuelto en el expediente a
que se hace expresa referencia en el presente poder, con todas las facultades generales y
especificas que fuera requerido para ella.

e

De ia suisina manera, ademas de las facultades qtie le confiere la naturaleza del presente
mandato, se encuentran facultados para recibir, desistir, transigir, sustituir, y reasumir el

presente poder, incoar acciones, interponer recursos y demas facultades conferidas por
la ley.

ranquilla (Colpmbié) a los 10 dias del mes de Junio de 2009,

, e AT

/i-!-' 2 VTR B ETHATAS ATE AT L
e L e oar Vo8 . ; _ g oamy g

[ A £ el IR {2 ".‘.,? ‘ ﬁ’ oo

Dado y Firmado en

¥
.
- - w1 o
@ C C No 16,251 923 e e e e e —nat ——— AT e AR St 3T A I"" -_\ 4 ”_“u‘:-.‘:",' .

—-— - e

NIT: £90.106.527-5 sy, AR AT e T iy e Arienils Dot el

AN g e e BB T Y

Representante Legal £

faan e rr m o B AT Fe AL M W mmmE Era e

~

Acepto:
‘L
. o s f § !‘
;‘ " LN

ELIANA ISAURA MORENO BOHORQUEZ y
C.C. 51'975.664 de Bogota g e
T.P.A. 83823 def C.S. de la J. Ao

.:\‘ - . . ‘}‘ ,,:.

CALLE 80 No. 78B-201+ A.A. 50330 P.B.X.:(575) 3530783 - 3789000 - 3719900 - 3507900 « FAX: (575) 3730815 - 3730813 - 3730247 - 37308
18
BARRANQUILLA - COLOMBIA - NIT.: 890.106.527-5



I

Sz A PRIMERA DEL CIRCULO S
2 9 k. NOTAR:JEFE» REANGUILLA

Ll = ? DILIGENCIA DE R‘:biGCIuhENTO

8w Pmmodesanamuu.a

S % w Nm

O,

W

EO=] O AN ,,a \
¢ quaas a! conlem

S B i =y T\ UR. 2009

m [ ]

a. [ »

<&

NOTARIA PRIMERA DE CHiA
PRESENTACION PERSONAL .
Este memarial dirigido a Doper Indenciencie dedndlushric Y Comercio,
fué precentzdo personalmente amiz el susarito notariopar Clien < (S5 ecui e
Moiend® Bohagoc? .
ldenlificado C.C. S 1a7s664. Pogota:

T.P. de Atogado Noﬁﬁfaa
Chia. g 200

o




W) cormremeone INMIMEARRTANIRIMDR
0 European Patent Offlce

Office européen des brevets @) Publication number: 0 581 676 A2
(2 EUROPEAN PATENT APPLICATION
@) Application number : 83401857.1 int. C1.5: AG1K 9/20

(22 Date of filing : 27.07.93

@ Priority ; 30.07.92 US 922312 @ Inventor : Baichwal, Anand R.
5 Kendell Dr. , Wappinger Fall, New York
N.Y. 12590 {US)
Date of publication of application : . Inventor : Staniforth, John N.
02.02.94 Builetin 94/05 High Trees, 170 Bloomfield Road
Bath, BA2 2AT {(GB)

Designated Contracting States :

ATBECHDEDKES FRGB GRIEIT LI LU MC @ Representative : Beauchamps, Gaorges et al
NL PT SE Cabinet Z.Welnstein 20, avenue de Friedland

F-75008 Paris (FR)

@3 Applicant : EDWARD MENDELL CO., INC.
2981 Route 22
Patterson, NY 12563-9970 (US)

EP 0 581 676 A2

Agglomerated hydrophilic complexes with multi-phasic release characteristics.

@ The present invention relates to a controlled release formulation which includes a therapeutically
active medicament, a heterodisperse gum matrix. @ phamaceutically ecceptable diluent, and an
effective amount of a pharmaceutically acceptable surfactant and/or wetting agent o provide a
multi-phasic controlled release of a therapeutically active medicament. The invention also relates to a
method of preparing the same.

Jouve, 18, rue Saint-Denis, 75001 PARIS
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EP 0 581 676 A2

The advantages of controlled release products are well known in the pharmaceutical field and include the
ability to maintain a desired blood level of a medicament over a comparatively longer period of time while in-
creasing patient compliance by reducing the number of adminiatrations necessary to achisve the same. These
advantages have been altained by a wide variety of methods.

Far example, different hydrogels have been described for use in controlled release medicines, some of
which are synthetic, but most of which are semi-synthetic or of natural arigin. A faw contain both synthetic and
non-synthetic material. However, some of the systems require special process and production equipment, and
in addition some of these systems are susceptible to variable drug release.

Oral controlled release delivery systems should ideally be adaptable so that release rates and profiles can
be matched to physiological and chronotherapeutic requirements.

For the most part, the release rate of oral delivery systems have been classified according to the mech-
anism of release, such as zero order, first order, second order, pseudo-first order, etc., although many phar-
maceutical compounds retease medicament via other, complicated mechanisms.

First arder mechanisms refer to situations where the reaction rate is dependent on the concentration of
the reacting substance (and therefore is dependent on the first power of the reactant). In such mechanisms,
the substance decomposes directly into cne or more products.

Second order mechanisms occur when the experimentally determined rate of reaction is proportional to
the concentration of each of two reactants, or to the second power of the concentration of one reactant.

Pseudo first order reactiuns are generally defined as second order reactions which behave as though they
are governed by a first order mechanism, and occur, for example, when the amount of one reacting material
is manipulated by being present in great excess or being maintained at a constant concentration as compared
to the other substance, In such circumstances, tha reaction rate is determined by the manipulated substance.

Zero arder mechanisms refer to situations where the reaction rate is independent of the concentration of
the reacting substance (and therefore is dependent on the zero power of the reactant), the limiting factor being
something other than the concentration of the reacting substance (e.g., the medicament). The limiting factor
in a zero order mechanism may be, far example, the solubility of the reacting substance or the light intensity
in pholochemical reaclions.

As previously mentioned, however, many chemical reactions are not simple reactions of zero-, tirst-, or
second-order, etc., and instead comprise a comoination of two or more reactions.

Moreover, other factors may influence the reaction rate, including temperature, pH. food effect variability.
ions and icnic strength dependency, viscosity dependency, corrosion/ erosion variability, content uniformity
preblems, flow and weight uniformity problems, carrying capacity and mechanical strength problems, hydroly-
sis, photochemical decompasition, interaction between components (such as interactions between the drug
and other ingredients in the formulation, such as buffers, preservatives, etc.), the concentration of solvenis
of low dielectric constant (when the reaction involves appaositely charged ions), etc.

Ganerally, controlled release pharmaceutical formulations which provide zaro order release characteristics
have been considered most desirable because such a mechanism would theoretically provide constant drug
levels. This is based on the assumption that the rate of elimination is determinative of the release rate of the
medicament from the formulation, rather than the rate of absorption, etc.

Howaever, for madicaments which are not very soluble in the stomach and where absorption is desired for
a prolonged period of lime, a bimodal release mechanism is considered to be desirable.

Bimodal or mulli-phasic release is characlerized by an initial high rate followed by a slower rate as the dos-
age form passes the upper portion of the small intestine where absorption is maximum and finally another
higher rate as the dosage form passes into the further end of the intestine where absorption is less than before.

Bimaodal release is considered to be advantageous for a number of reasons, including but not limited to
the fact that bimodal release allows the formulator to compensate for changing absorption rates of the medi-
cament in the gastrointestinal tract by providing a rapid onset of action (when the formulation is located in the
stomach) and compensate for relatively slow absorption by providing a relatively rapid release rate (e.g., when
the formulation is located in the large inlestine).

Bimodal release formulations have been provided in a number of different manners to date.

For example, International Publication Number WO/87/00044 describes therapeutic formulations including
certain hydroxypropylmethylceliulose which are said to have bimodal release characteristics.

See also, A.C. Shah et al., "Gel-Matrix Systems Exhibiting Bimodal Controlled Release For Oral Drug De-
livery”", Journal of Controlied Release, 9(1989), pp. 169-175, which also reports that certain "types” of hydrox-
ypropylmel hylcellulose ethers ars found to display a bimodal drug release profile. P. Giunchedi el al., *Keto-
profen Pulsatile Absarption From "Multiple Unit’ Hydrophilic Matrices®, International Journai of Pharmaceutics,
77(1991), pp. 177-181 described an axtended release aral formulation of Ketoprofen comprising a muitiple unit
formulation constituted by four hydrophilic matrices of identical composition, each containing 50 mg of drug
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and prepared with hydroxypropylimethylcellulose {Methocel®) and placed in a gelatin capsule. Pulsatile plasma
levels (2 peaks at 2nd and Bth hours after dosing) were said to be obtained, whereas in vitro tests resulted in
a fairly constant drug release. U. Conta et al., "A New Ibuprofen Pulsed Release Oral Dosage Form®, Drug
Development And Industrial Pharmacy, 15(14-16), pp. 2583-2596 (1989 reported that a puised released pat-
tern was obtained from a 3-layer tablet wherein two layers contained a doss of drug, and an intermediate layer
acted as a contro! slament (2 mixture of hydroxypropytmethylcelluloses) separating the drug tayers. K. A. Kahn
et al, "Pharmaceuticat Aspects And In-Vivo Performance Of Brufen Retard - An [buprofen SR Matrix Tablet",
Proced. Intern. Symp. Control. Rel. Bioact. Mater., 18(1991), Controlled Release Society, Inc., describes a for-
mulation containing 800 mg of ibuprofen which Is said to provide a bimodat release pattern, the release retard-
ing agent utilized therein being xanthan gum.

The Assignee's U.S. Patent Nos. 4,994,276, 5,128,143, and 5,135,757, reported that a controlled release
excipient which is comprised of synergistic heteradisperse polysaccharides {(e.g., a heteropolysaccharide such
as xanthan gum in combination with a polysaccharide gum capable of cross-linking with the heteropolysac-
charide, such as locust bean gum) is capable of pracessing intc cral salid dosage forms using either direct
compression, following addition of drug and lubricant powder, conventional wet granulation, or a combination
of the two. The release of the medicament from the formulations therein proceeded according to zero-order
or first-order mechanisms.

The controlled release excipients disclosed in U.S. Patent Nos. 4,994,276, 5,128,143, and 5,135,757 are
commercially avaitable under the tradename TIMERx ™ from Edward Mendell Co., Inc., Patterson, N.Y., which
is the assignee of the present invention.

It is therafore an object of the prasent invention to provide a formulation capable of providing multiphasic
or bi-phasic controlled release of a therapeutically active medicament.

itis a further object of the present invention to provide a means of converting the mechanism of drug re-
lease provided by formulations comprising the exclplent described In U.S. Patent Nos. 4,994,276, 5,128,143,
and 5,135,757 from zero-order or first-order to a bi-phasic or multi-phasic mechanism.

It is a further object of the present invention to pravide a controlled release multi-phasic excipient which
can be mixed with a medicament and tableted to thereby provide a mulli-phasic release of Lthe active agent
when the tablet is exposed to aqueous fluids, gastro-intestinal fluids, etc.

It is a further object of the present invention to provide a controlied release tablet which releases a ther-
apeutically active medicament according to bi- or multi-phasic kingtics.

The above-mentianed objects and others are achieved by virtue of the present invention, which relates in
part to a controlled release formulation comprising a contrclled release excipient compriging a heterodisperse
polysaccharide component and a saccharide component: a further component comprising a surfactant andfor
a wetting agent; and a therapeutically active medicament. More particularly, it has now been surprisingly dis-
covered that combination of pharmaceutically acceptable surfactants and/or wetting agents in the controlled
release excipients disclosed in U.S. Patent Nos. 4,994,276, 5,128,143, and 5,135,757 can be used to cause
changes in release patterns and produce bi- or multi-phasic profiles of the final fermulation, possibly via further
changes in cross-linking, gel strength and gel-sol transitions.

The present invention further relates to a controlled relaase oral solid dosage form, comprising a hetero-
disparse material comprising a heteropolysaccharide gum and a homapolysaccharide gum capable of cross-
linking saig heteropolysaccharide gum in the presence of aqueous solutions, the ratio of said hetleropolysac-
charide gum to said homopolysaccharide gum being from about 1:3 to about 3:1; an inert pharmaceutical dilu-
ent saelected from the group consisting of monosaccharide, a disaccharide, a polyhydric alcohol, and mixtures
therecf, the ratio of said inert diluent to said heterodisperse materiat being from about 3:7 to about 7:3; and
an effective amount of a pharmaceutically acceptable surfactant or wetting agent to pravide a multi-phasic re-
lease of a therapeutically active agent. In a preferred embodiment, the formulation of the present invention
comprises a tablet.

The present invention further retates to a method for preparing an oral solid dose formulation providing a
multi-phasic release of a therapeutically active medicament when said dosage form is exposed to aqueous or
gastric fluid. In the method, a heteropclysaccharide gum is mixed with a hamopolysaccharide gum capable of
crosslinking said heteropolysaccharide gum in the prasence of aqueous solutions, such that the ratio of said
heteropolysaccharide gum to said homopolysaccharide gum is from about 1:3 to about 3:1, to obtain a hetero-
disperse gum matrix. An inert pharmaceutical diluent is added to said heterodisperse gum matrix such that
the ratio of the Inert diluent ta said heterodisperse gum matrix is from about 3:7 to about 7:3.

An effeclive amounl of a medicamant is addad ta render a therapeutic effect. An elfective amount of 4
phar maceutically acceptable surfactant or weiting agent is added to provide a mulli-phasic release of said med-
icament when the dosage form is exposed to aqueaus fluid.

The present invention is further related to a controlled release multi-phasic pharmaceutical excipient com-
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prising a heterodisperse gum matrix comprising a heteropolysaccharide gum and a homopolysaccharide gum
capable of cross-linking the heteropotysaccharide gum in the presence of aqueous solutions, an inert phar-
maceutical diluent selected from the group consisting of monosaccharide, a diseccharide, 8 polyhydric alcohol,
and mixtures thereof, and from about 1 to about 20 percent by weight of a pharmaceutically acceptable sur-
factant or wetiing agent. The ratio of heteropolysaccharide gum to homapolysaccharide gum, as well as the
ratio of inert diluent to heterodisperse gum matrix in the controlled release multi- phasic excipient is as set forth
above with respsct to the final formulation.

The present invention further relates to a method for preparing a controlled release dosage form which
exhibits muiti-phasic release of a medicament incorparated therein, comprising preparing a controlied release
multl-phasic excipient as described above, and incorporating a therapeutically effective amount of a medica-
ment along with any pharmaceutically necessary addltives such as a lubricant, and tableting the mixture.

The fallowing drawings are Hlustrative of ambadiments of the invention and are nat meant (o limit the scope
of the invention as encompassed by Lhe claims.

Fig. 1 is a graphical rep.;esentation of the dissalution curve (expressed as percent dlssolved over time)

provided by the tablets of Example 2 (no surfactant);

Figs. 2-9 are graphical representations of the dissolution curves (expressed as percent dissolved over

time) provided by the tablets of Examples 3-10 (surfactant(s) included);

Fig. 10 is a graphical representation of the dissolution curve (expressed as release rate over time) provided

by the tablets of Example 2 {no surfactant);

Figs. 11-18 are graphical representations of the dissolution curves (expressed as release rate over time)

provided by the tablets of Examples 3-10 (surfactant(s) included).

The term “heteropoiysaccharide" as used in the present invention is defined as a water-soluble polysac-
charide containing two or more kinds of sugar units, the heteropolysaccharide having a branched or helicai
configuration, and having excellent water-wickiiig properlies and immense thickening progerties. When ad-
mixed with an apprapriate homopolysaccharide gum capable of cross-linking with the heteropolysaccharide
in accordance with the presentinvention and exposed ta an agueous solution, gastric fluid, etc., the gums pack
closely and many intermolecular attachments are formed which make the structure strong and provide a hy-
drophilic gum matrix having high gel strength.

Xanthan gum, the preferred heteropglysaccharide, is produced by microorganisms, for instance, by fer-
mentation with the arganism xanthomonas compestris. Most preferred is xanthan gum which is a high molec-
ular weight (>108) hetercpolysaccharide.

Other preferred heteropolysaccharides include derivatives of xanthan gum, such ag deacylated xanthan
gum, the carboxymethyl ethzr, and the propylene glycol ester.

The homopolysaccharide gums used in the present invention which are capable of cross-linking with the
heterapolysaccharide include the galactomannans, i.e., palysaccharides which are camposed solely of man-
nose and galactose.

A possible mechanism for the interaction between the galactomannan and the heteropolysaccharide in-
volves tha interaction between the helical regions of the heteropolysaccharide and the unsubstituted mannose
regions of the galactomannan. Galactomannans which have higher proportions of unsubstituted mannose re-
gions have been found to achieve more interaction with the heteropoiysaccharide. Hence, locust bean gum,
which has a higher ratio of mannose to the galactose, is especially preferred as compared to other galacto-
mannans such as guar and hydroxypropyl guar.

The inert filler of the excipient preferably comprises a pharmaceutically acceptable saccharide, including
a monosaccharide, a disaccharide, and/or mixtures thereof. Examples of suitable inert pharmaceutical fillers
include sucrose, dextrose, lactose, microcrystalline cellulose, fructose, xylite!, sorbital, mixtures thereof and
the like. However, it is preferred that a soluble pharmaceutical filler such as lactose, dextrose, sucrose, or mix-
tures thereof be used.

The excipient of the present inveniion has uniform packing characleristics over a range of different particle
size distributions and is capable of processing into tablets using sither direct compression, following addition
of drug and lubricant powder or canventional wet granulation.

The properties and characteristics of a specific excipient system prepared according to the present inven-
tion is dependent in part on the individual characteristics of the homo and hetero polysaccharide constituents,
In terms of polymer solubllity, glass transition temperatures etc., as well as on the synergism both between
different homo and heteropolysaccharides and between the homo and heteropolysaccharides and the inert
saccharide constiluent(s) in modifying dissolution fluid-excipient interactions,

A homodispesse system of a heteropolysaccharide typically praduces a highly ordered, helical or double
helical molecular confarmation which provides high viscosity without gel formation. In contrast, a homadisperse
system of a homopolysaccharide typically is only slowly soluble and ungelled at iow temperatures. Two steps
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which are generally required for gelation are the fast hydration of the macromolecules which comprise the hy-
drodisperse polysaccharide material and thereafter the association of the molecules to form gels. These two
important properties which are necessary to achiave a slow release hydrophilic matrix are maximized in the
present invention by the particular combination of materials. Prolonged exposure to the dissolution fluid pro-
motes solubilization, which allows molecules to assaciate and undergo gelation, and may resuit in inter-mac-
romolecular cross-linking in ribbon or helical “smooth regions.

The hetercdisparse excipient of the present invention comprises both hetero- and homo- polysaccharides
which exhibit synergism. The heteropolysaccharide component acts to produce a faster gelation of Lhe homo-
polysaccharide component and the homopolysaccharide acts to cross-link the normally free heterapolysac-
charide helices. The resultant gel is faster-forming and more rigid. Heteropolysaccharides such as xanthan
gum have excellent water wicking properties which provide fast hydration. On the other hand, the combination
of xanthan gum with homopolysaccharide gums which are capable of cross-linking the rigid helical ordered
structure of the xanthan gum {i.e. with unsubstituted mannosa regions in the galactomannans) thereby act
synergistically fo provide a higher than expected viscosity (i.e., high gel strength) of the matrix. The combin-
ation of xanthan gum with 1ocust bean gum with or witheout the other homeopolysaccharide gums is especially
preferred. However, the combination of any homopalysaccharide gums known to produce a synergistic effect
when exposed to aqueous solutions may be used in accordance with the prasent invention. By synergistic sf-
fect, it is meant that the combination of two or more polysaccharide gums produce a higher viscosity and/or
faster hydration than that which would be expected by either of the gums alone.

Itis also possible that the type of synergism which is present with regard to the gum combination of the
present invention could alse occur betwaen two homaogeneous or two heteropolysaccharides.

In the present invention, it has been discovered that the controlled release properties of the tablets are
optimized when the ratio of heteropolysaccharide gum to homopolysaccharide material is about 1:1, although
heteropolysaccharide gum in an amount of from abaut 20 to about 80 percent or more by weight of the hetero-
disperse polysaccharide materlal provides an acceptable slow release product.

The mixed individual and synergistic viscosily modifying and gel-ferming characteristics of Lhe excipient
system of the present invention produce a variety of possible release-controlling mechanisms in any given ex-
cipient system. Some of this behavior has been described, for example, by Frisch, "Sorplion and Transport in
Glassy Polymers - AReview", Polymer Eng. Sci. 20 (1980), pp. 2-13, Fan & Singh, "Controlled Release: AQuan-
titative Treatment®, published by Springer Verlag, Berlin and Londan (1989}, pp: 111-156; and Korsmeyer et
al., "Mechanisms of Sclute Release from Porous Hydrophilic Polymers®, Int. H. Pharm. 15 (1983}, pp. 25-35.

The rate-limiting step for the dissoiution of tablets of the present invention is believed to be dependent to
a large extent upon the penetration of water (or gastric fluid) into the tablet to dissclve the polysaccharides
and the drug(s). It is further believed that the presence of the surfactant in the formulation allows faster initial
penetration of fiuid and an initiai "burst” of drug reiease from the formulation. A second turst of drug release
may then occur due to the further action of the surfactant, as tha fluid front from one side of the tablet masts
the fluid front on the opposite side. The above hypotheses are included for discussion purposes only and are
not intended to limit the scope of the present invention,

The chemistry of certain of the ingredients comprising the excipients of the present Invention such as xan-
than gum is such that the excipients are considered to be self-buffering agents which are substantially insen-
sitive lo the solubility of the medicament and likewise insensitive to the pH changes along the length of the
gasltrointestinal tract.

The final formulation of the present invention camprises a sufficient amount of surfactant or wetting agent
to provide a multi-phasic release of the drug(s). In certain preferred embecdiments, the surfactant or wetting
agent comprises from about 1 to about 10 of the final formulation, by weight. However, the upper limit of the
amount of surfactant or wetting agent included in the formulations of the present invention may be higher than
10%; the limiting concern being that the final product should provide a pharmaceutically acceptable formula-
tion. For exampie, in the case of tablets, the upper limit of the amount of surfactant or wetting agent included
is determined by the production of a pharmaceutically acceptabie tablet, e.g.. a tablet which has a friabilily of
less than about 1% and a hardness of 6-8 kg.

The surfactants which may be used in the present invention generally include pharmaceutically acceptable
anionic surfactants, cationic surfactants, amphoteric (amphipathic/amphophilic) surfactants, and non-ionic
surfactants, Sultable pharmaceutically acceptable anionic surfactants include, for example, monovalent alkyl
carboxylates, acyllactylates, alkyl ether carboxylates, N-acy! sarcosinates, polyvalent atkyl carbonates, N-acyl
glutamates, fatly acid-polypeaptide condensates, sulfuric acid esters, alky! sulfales (including sodiumiauryl sul-
fate (SL3)), ethoxylated alkyl sulfates, ester linked sulfanates (including docusate sodium or dicctyl sodium
succinate (DS8)), alpha olefin sulfonates, and phosphated ethoxylated alcohols.

Suitable pharmaceutically acceptable cationic surfactants include, for example, monoaikyl quaternary am-
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monium salts, dialkyl quaternary ammanium compounds, amideamines, and aminimides.
Suitable pharmaceutically acceptable amphoteric (amphipathic/amphophilic) surfactants, include, for ex-

ample, N-substituted alkyl amides, N-alky! betaines, sulfobetaines, and N-alkyl § --aminoproprionates.

Suitable pharmaceutically acceptable wetting (solubilizing) agents, include pharmaceutically acceptable
non-jonic surfactants such as, for example, polyoxyethylene compounds, ethoxylated alcohols. ethoxyiated
esters, ethoxylated amides, polyoxypropylene compounds, propoxylated alcohols, ethoxylated/ propoxylated
block polymers, and propoxylated esters, alkanclamides, amine oxides, fatty acid esters of polyhydric alcohals,
ethylene glycol esters, diethylene glycol esters, propylene glycol esters, glyceryl esters, polyglyceryl fatty acid
estars, sorbitan esters, sucrose esters, and glucose (dexthose) esters.

Other suitable pharmaceutically acceptable wetting (solubilizing) agents include acacia. benzalkonium
chioride. chalesterol, emulsifying wax, docusate sodium, glyceryl monostearate. lanolin aicohoels, lecithin, po-
loxamer. poloxyethylene castor oil derivatives, poloxyethylene sorbitan fatty acid esters, poloxyethylene stear-
stes, sodium lauryt sulfates, sorbitan esters, stearic acid, and triethanolamine.

Mixed surfactant/wetting agent systems are also useful in conjunction with the present invention. Exam-
ples of such mixed systems include, for example, sodium lauryl sulfate/polyethylene glycol {PEG) 6000 and
sodium lauryl sulfate/PEG 6000/stearic acid.

The change in the mechanism of drug release from the excipients of the present invention from mono-
phasic to bi- or multi-phasic release may further be altered or enhanced by process changes during the man-
ufacture of the excipient, or by formulation alteration. Further modifications In bi- or multi-phasic release 'pro-
flles can be effected by addition of synergism-modifying components. For example, this can occur as a result
of selection of interacting polysaccharides in which the synergism s potentiated by ionic strength of pH. In ad-
dition, the saccharide component may also be changed, although the effect of different saccharides on drug
release is much smaller than that of different polysaccharides, but may slill be important in achieving fine con-
froi of drug release. The dissolution profiles of a tablet formulation containing an excipient system with a given
heteradisperse polysaccharide companent can also be modified by alteration of the ratios of heterapolysac-
charide to homopolysaccharide. Alternatively or additionally, the drug release profiles can also be controlled
by changing the ratio of heterodisperse polysaccharides to saccharides in the excipient system.

Delays in the onset of mono or multi-phasic release, which may be desirable in order to aptimize colonic
absorption, ¢an be produced through changes in core farmulation or by application of tablet coatings to further
modify drug release patterns.

In addition to the inclusion of surfactants/wetting agents, the drug release mechanism of the controlled
release excipient of the present invention may be further manipulated by altering the process utilized for tab-
feting i.e. direct compression v/s wet granulation v/s ccmbination of both, and via changes in the fermuiation
itseif (Le., changes in the ratio of heterodisperse palysaccharide to insert saccharide, etc.).

An effective amaunt of any generally accepted pharmaceutical lubricant, including the calcium or magne-
sium soaps may be added to the above-mentioned ingredients of the excipient be added at the lime the sned-
icament is added, or in any aven! prior to compression into a said dosage farm. Mosl preferred is magnesium
stearate in any amount of about 0.5-3% by weighl of the solid dosage form.

The combination of the heterodisperse polysaccharide material (i.e., a mixture of xanthan gum and locust
bean gum) with the inert saccharide diluent provides a ready-to-use product in which a formulator nezd only
blend the desired active medicament and an optional lubricant with the excipient and then compress the mix-
ture to form slow release tablets. The excipieni may comprise a physical admix of the gums along with a soluble
excipient such as compressible sucrose, lactose or dextrose, although it is preferred to granulate or agglont-
erate the gums with plain {i.e., crystalline) sucrose, lactose, dexirose, etc., to form an excipient. The granulate
form has certain advantages including the fact that it can be optimized for flow and compressibility; it can be
tableted, formulated in a capsule, extruded and sphercnized with an active medicament to form pellets, stc.

The pharmaceutical excipients prepared in accordance with the present invention may be prepared ac-
cording to any agglomeration technique to yield an acceptabie excipient product. n wet granulation technigues,
the desired amounts of the heterpolysaccharide gum, the homopolysaccharide gum, and the inert saccharide
diluent are mixed together and thereafter a moistening agent such as water, propylena glycal, glycerol, alcohol
or the like is added to prepare a moistened mass. Next, the moistened mass is dried. The dried mass is then
milled with conventional equipment into granules. Therefore, the excipient product is ready to use.

The excipient is free-flowing and directly compressible. Accordingly, the excipient may be mixed in the de-
sired proportion with a therapeutically active medicament and optional lubricant {dry granulation). Alter natively,
all or part of the excipient may be subjected to a wet granulation with the active ingredient and thereafter tahl-
eted. The complete mixture, in an amount sufficient to make a uniform batch of tablets, is then subjected to
tableting in a conventional production scale tableting machine at normal compression pressure, i.e. about 2000~
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1600 |bs/sq in. However, the mixture should not be compressed to such a degree that there is subsequent
difficulty in its hydration when exposed to gastric fluid.

One of the limitations of direct compression as a method of tablet manufacture is the size of the tablet. If
the amount of aclive is high a pharmaceutical formulater may choose fo wet granulate the active with ofher
excipients o attain an acceptakble tablet size with the correct compact strength. Usually the amount of fitt-
arf binder ar excipianis nesdsd in wet granulation is less than that in direct compression since the procass of
wat granulation contributes to seme extent towasd the desired physical properties of a tablet.

The average tablet size for round lablets is preferably about 500 mg to 750 mg and for capsule-shaped
tabiets about 750 mg to 1000 mg. The average particle size of the granulated exciplent of the present invantion
ranges from about 50 microns ta about 400 microns and preferably from about 185 microns to about 268 mi-
crons. The partlcie slze of the granulation is not narrawly critical, the Important parameter being that the aves~
age particle size of the granuies, must parmit the lor mation of a directly compressibls excipient which torms
phar maceuticeally acceplable tablets. The desired tap anc bulk densities of the granulation of the present in-
vention are normally between from about 6.3 to abaut 0.8 g/ml, with an average density of from about 3.5 t@
abowut 0.7 g/ml. For best results, the tablets formed fram the granulations of the present invention are from aboul
6 to about 8 kg hardness. The average flow of the granulations prepared in accordance with the presens in-
vention are fram -about 25 to about 40 g/sec. Tablets compacted using an instrumented rotary tablet machine
have been found to possess sirength profiles which are 'argaly independenl of the inert saccharide component.
Scanning electran photemicrographs of largely tablet surfaces have provided gualitative eviderce of extersive
plastic deformation on compaction, both at the tablet surfage and across the fracture surface, and also show
evidence of surface pores through which initial solvent ingress and solution agrass may cceur,

A wide variety of therapautically active agents can be uged 0 conjunction with the present invention, The
therapeutically active agents (8.g.. pharmaceutical agents) which may be used in the compositions of the pres-
ant invenatlon include both water soluble and walar insolitble drugs. Examples of such therapeutically active
agents Include antihistamines {e.g., dimenhydrinate, diphenhydramine, chlarpheniraming and dexchlorphenir-
amine ynakeate}, analgesics (2., aspirin, coceing, morphine, dihydromarphone, oxycodone, etc.), anti-
inflammatory agents {8.g., naproxyn, diclofenac, indomethacin, ibuprofen, acetaminophen, asgpirin, sulindat),
gastro-intestinals and anti-emetics (e.g., metoclopramide), anti-epileptics {(e.g., phenytoin, meprobamals: and
nirezepary), vasodilators {e.g., nifedipine, papaverine. dittiazem and nicardiring), anti-tussive agents and ex-
pectorants {e.g., codeine phosphate), anti-asthmatics (e.g. theophylline), anti-spasmodics {&.g, atropine, sco-
polamine), hormones {e.g., insulin. heparin), diuretics (e.g., elacrymic acid, bendrofluazide), anti-
hypotensives (&.9., propransld, clonidine), broncho-dilators (... albutercl), anti-inflsammatory steroids (e.g.,
hydrocortisane, triamcinolone, prednisone), antibiotics {e.g., tetracydine), antihemorrhoidals, hypnolics, psy-
chotropics, anlidiarrheals, mucolylics, sedatives, decongestants, laxatives, antacigs, vitaming, stimulants (in-
cluding appelite suppressants such as phenylpraopanalaming). The abave st is not meant 10 ba sxclusive.

Tha ratio of mad icament 1o the heteradispersa polysaccharide.is based in part upon the relatively solubility
of the medicament and the desired rate of release.

A computar aided pharmacokinetic model can be used to pradict likely in vivo drug blood |evels from con-
dition-independent in-vilro drug profiles.

The fallowing examples illustrate various aspects of the present invention. They are not to be construed
to limil the claims in any manner whatsoaver.

EXAMPLE 1 (Prior Art)

Tablets containing appropriate amounts of propranclol hydrochloride together with 2 homodisperse poly-
saccharide {locust bean gum) and a heterodisperse polysaccharide controlled ralease excipient (xantihan
gumfAocust bean gum in a 1:1 ratio), inert pharmaceutical diluent (saccharide component}, and 1% magnesium
stearate are prapared either wsing direct compression or following wet granulation in a high speed mixer proc-
essor (Baker Perkins Ltd., Stoke on Trent, U.K.}, as described in U.S. Patent Nos. 4,994,278, 5,128.143 and
5,135,757. Tablets are compacted fo appraximately 14kP crushing ferce and in-vitre testing is carried out using
an Automated dissolution apparatus and the U.5.P paddle method with a stirfing speed of 50 rav min-'. All of
the dissolution studies are carried out in distilled water,

in-vitra release prof ites for prepranolal hydrochloride tablets are found to have first order profiles using a
homodisperse palysaccharide whereas a heterodisperse polysaccharide exclplent provides a zer order re-
laasa prafile.
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EXAMPLE 2 - Prior Art

A slow rolease excipient is prepared by cembining xanthan gum, locust bean qum, and dextrose in the
amounts set forth in Table 1 telow, and dry blending {Baker Perkin [Machine # 5407], blender settings (chopper
= 10C0rpm, impeller = 800 rpm)) the mixture for 2 minutes.

Table 1 - Excipient Granuiation

Ingredient % g/1000g |

Xanthan gum 25.0 2250
Locust bean gum 25.0 2250

Dextrose 50.0 4500

Tolal 100.0% (9C0g

Thereafter, water (115 ml) is added siowly ard the mixiure is blended for 1.5 minules, The mixture is then
driad overnight at 50°C in an oven. Next, the mixture is screened through a 20 mesh screen, with particles
larger than 20 mesh baing discarded.

Next, 354.5 grams of the granulated slow release excipient and 35.5 grams of phenylpropanoiamine HCI
are added into 2 2 quart V-blender and blended for 10 mimislas. Next, 8 grams aof Lubritab™ is added, and the
minture is blended for 5 minutes. Thereafler, 2.0 grarmns af magnesium stearate is added and the mixture is
blended for 5 minutes. Finally, the mixiure is tabiated to provide tablets of approximately 846 mg and approx-

"imately 5-7 Kp. Further infarmation concerning Example 2 is set forth in Table 2 below:

Table 2 - Example 2

(ngradient mg/tablet % Gf400g
Excipient 7500 886 |3545
Phenylpropanofaminge 75.0 | 24 355
Lubritah 17.0 - |20 4.0
Magnesium staarale 4.0 0.5 20
Total 846mgftak | 100% |400g

EXAMPLES 3- 10

in Example 3; the slow release granulation is prepared in similar fashion to Example 2, excapt that after
the gums and dexbrese are combined, 130 ml of water is added, and the mixture is dried in an aeromatic fluid
bed dryer for 45 minutes at 70°C (Type Strea-l). The ingredlents of the slow release granuiation of Example 3
are set forth in Table 3 below; :

Table 3 - Excipient Granulation

RO —_— e i [y

Ingredient % 4/1000g

Xanthan gum 254 250.0
Locust bean gum 250 250.0

Deaxirose 50.0 500.0

| Total 100.0% ;1000g

Thereafter, 336 4 grams of the granutated slow release excipient and 33.8 grams of phenylpropanotaniine
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HC| are added intc & 2 quart V-blender and blended for 10 minutes. Next, 20.0 grams of surfactant (sodium
lauryl suifate} and & grams of lubritab™ are add=d, and the mixture is blended for 5 minutes. Thereafter, 2.0
grama of magnesium stearate is acded and tha mixture is blended fpr 5 minutes, Finally, the mixture is tablsted
to pravide tablets of approximatey 892 mg and approximately 5-7 Kp. Further information concerning Example
3 is set forth in Table 4 below: '

Table 4 - Example 3

ingredient ng/tablet 3 q/400gq
" Excipient 750)0 84.1 336.4
Phenylpropanolamine 75.0 8.4 33.6
*Surfactant (S18) 44.7 5.0 20.0
Lubritab 17.8 2.0 B.0
Magnesium stearate 4.5 0.5 2.0
Total ' B92mg/tab 100.0% 400g

Examples 4-10 are prepared in similar fashion to Example 3. In each of Examples 4-10, the formuiations
ara gry biended with & 1:5 drug:gum ¢atio. The percent of gum in the xanthan gumfocust baan gum/dextrose
mixture in each formulation is 50%. Each formulation contains 76 mg phenyipropanalamine HC| and 750 mg
of the slow release exciplent granulation, and this mixture is blended in a 2 quart v-blender for 10 minutes.
Then, 2% lubritab is added along with the surfactant, and biended for 5 minutes. The surfactant used is sodium
laur yl sulfale andior docusate sodium. Finally, 0.5% of magnesium stearate is added and the mixture is blended
for 5§ minutes, and tableted to Lhe specified tablet weight. The tablet weights, amount {percentage) and type
of surfactanis used in Examples 3-10 are set farth in Table 5 below:

TABLE S

Gratulation Tablet
Example Surfactant” ¥ surfactant wt. (mal
Ex. 3 5Ls 2 86].9
Ex. 4 S5LS 5 £891.9
Ex. 5 SLS 1w 942.9
Ex. b DSS 2 BB3.9
Ex. 7 DSs 5 851.9
Ex. 8 DSS5 1Q 942.9
Ex. 9 SIS + DSs l1 +1 8632.9
Ex. 10 SLS + DSS 2+ 2 83Z.4

*SLS refers to sodium lauryl sulfate, and DSS refers to
docusate sodium.

EXAMPLES 11 - 12

DISSCLUTION TESTS - PERCENT DISSOLVED OVER TIME AND RELEASE RATE

Mext, dissclution studies are conducted for the tablets of Examples 2-10 in order to determine the percent
dissolved af drug aver time, as well as tha release rate of the drug (phenytpropanclamine HCJ), The dissolution
lests were conducted in & DI water medium having a volume of 1000 mL by the paddle method. The mixer
rotation is 100 rpm, the height is 2.5 cm, Lthe tampecature is 37° C, and Lha wavelenglh used is 210 arn. The
calibration factor is detarmined according to the fallowing equation:
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concentration of standard « 100

concentrationof sample » absorbance of std

The percent of the drug dissolved is then determined according to the following equation:

% active dissalved = calibration factor + absorbance of sample

The dissolution and release rate data for Examgles 2-10 is based on a 6 tablet dissolution study. Figs. 1-
9 are graphical representations of the dissolution curves {expressed as percent dissolved over time) provided
by the tablets of Example 2 (no surfactant added) and Examples 3-10 (surfactant(s) included), respectively.
Figs. 10-18 are graphlcal representations of the dissolution curves (expressed as release rate over time) pro-
vided by the tablets of Example 2 (no surfactant added) and Examples 3-10 {surfactant(s) included). As is read-
ily apparent from the results, the formulations of Examples 3-10 provide a multi-phasic release of phenylpro-
panolamine HCI,

calibration factor =

EXAMPLES 13-16

Preparation of Controlled Release Excipient For Multiphasic Dosage Forms

Controlled release excipients for multiphasic dosage forms according to the present application are pre-
pared as follows.

In Examples 13-14, 2560 grams of xanthan gum, 250 grams of locust bean gum, 50 grams of surfactant
and 450 grams of dextrose are blended for two minutes in a mixer (Baker Perkins blender), blender setting
(chopper = 1,000 rpm, Impeller = 800 rpm).

In Examples 15-16, 100 grams of surfactant and 400 grams of dextrose are blended with 250 grams of
xanthan gum and 250 grams of locust bean gum for two minutes.

The surfactant in Examples 13 and 16 is sodium !auryl suffate (SLS), while in Examples 14 and 15, the
surfaclant is docusate sodium succinate (DSS).

Thereafter, about 112 m! of water is slowly added to the mixtures and then blended for an additional 1.5
minutes. The mixed product, which is now in the form of granules, is removed from the blender and dried in
an aeromatic fluid bed dryer (type: Strea-1) for 30 minutes at a temperature of 70°C. The dried granulation is
then passed through a 20 mesh screen.

In Examples 13-14, the final composition of the mixture is 25.0% xanthan gum, 25.0% locyst bean gum,
5.0% surfactant and 45.0% dextrose by weight. in Examplas 15-16, the tinal compasition of the mixture is
25.0% xanthan gum, 25.0% locust bean gum, 10.0% surfactant and 40.0% dextrose by weight.

The product of Examples 13-16 is now ready to be used as a controlied release excipient for multiphasic
dosage forms, and may now be admixed with ane or more active ingredients and any other phannaceuticatly
necessary additives, and tableted.

The weight and percentages of the ingredients for the controlled release excipients ysed in Examples 13-
16 are set forth in Tables 12-15 below:

TABLE 12

| EXAMPLE 13

Ingredient 9/1000g %
Xanthan Gum 250.0 25.0
Locust Bean Gum 250.0 25.0
Surfactant (TYPE) 50.0 (SLS) 5.0
Dextose 4500 450
TOTAL 1000g 100%

10

Vg
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EXAMPLES 17-21

TABLE 13
EXAMPLE 14
Ingredient 0/1000g %
Xanthan Gum 250.0 25.0
Locust Bean Gum 250.0 25.0
Surfactant (TYPE) 50.0 (DSS) 5.0
Dextrose 450.0 45.0
TOTAL 1000g 1 _0026_
TABLE 14
EXAMPLE 15
Ingredient g/1000g %
Xanthan Gum 250.0 25.0
Locust Bean Gum 250.0 25.0
Surfactant (TYPE) 100.0 (DSS) 10.0
Dextrose 400.0 40.0
_TOTAL 1000g _1 @iﬁ: )
TABLE 15
EXAMPLE 20
Ingredient g/1000g %
Xanthan Gum 250.0 25.0
Locust Bean Gum 250.0 250
Surfactant (TYPE) 100.0 (SL.S) 10.0
Dextrose 400.0 40.0
TOTAL 10009 109%

Preparation of Controlled Release Tablets

11

Controlled release tablets according to the preseni invention are prepared as foliows.

in Examples 17-19. 278.43 grams of the excipient of the presentinvention is first blended with 27.82 grams
of phenylpropanolamine HCI for 10 minutes in a 2-quart V-blender.

The excipient of Example 13 is used in Example 17, the excipient of Example 14 is used in Example 18
and the excipient of Example 16 is used in Example 19,

Afler the initial blending of the mixtures in Examples 17-19, 7 grams of Lubritab™ and 35 grams of MCC-
50M are tlended with each mixtura for an additional 5 minutes. Thereafter, 1.75 grams of magnesium stearate
is added to the mixtures of Examples 17-19, and then blended for anather 5 minutes.
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Finally, the mixtures in Examples 17-19 are tableted to provide tablets of approximately 942.8 mg and ap- .

proximately 2.0 Kp.

In Examples 17-19, the final compasition of the mixture is 79.5% excipient, 7.95% phenylprapanoclemine
HCI, 2.0% Lubritab ™, 10.0% MCC-50M (microcrystalline cellulose) and 0.5% of magnesium stearate by weight.
Further information concerning Examples 17-19 are set forth in Tables 16-18 below:

TABLE 16
EXAMPLE 17
Ingredient ma/tab 5 a/350q
Excipient 750.0 79.55 278.43
PPA 750.0 7.95 27.82
Lubritab l18.86 2.00 7.00
MCC-50M 94.28 10.00 35.00
Mag. Stear. 4.71 0.50 1.75
TOTAL 942.85 100% 3509
PPA HCl = Phenylpropanolamine Hydrogen Chloride
Mag. Stear. = Magnesium Stearate
TABLE 17
EXAMPLE 18
Ingredient mg/tab L 1 350
Excipient 750.0 79.55 278.432
PPA 75.0 7.95 27.82
Lubritab l8.86 2.00 7.00
MCC-50M 94.28 10.00 35.00
Maqg. Stear, 4.71 0.50 1.75
TOTAL 942.85 100% 3509

PPA HCl = Phenylpropanolamine Hydrogen Chloride
Mag. Stear. = Magnesium Stearate

12

29
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TABLE 16

EXAMPLE 19
Inaredjent mg/tab 3 g/350q
Excipient 750.0 79.55  278.43
PPA 75.0 7.95 27.82
Lubritab 18.86 2.00 7.00
MCC-5S0M 94.28 10.00 35.00
Mag. Stear. 4.71 0.5 o 1.175
TOTAL $42.85 100% 350g

PPA HC1 = Phenylpropanolamine Hydrogen Chloride
Mag. Stear. = Magnesium Stearate
J

In Example 20, 292.50 grams of the excipient of Example 13 are btended with 48.78 grams of phenylpro-
panolamine MCI for 10 minutes in a 2-quart V-biender.

After the initial blending, 7 grams of Lubritab™ and 1.75 grams of magnesium stearate are added to the
mixture which is then blended for another 5 minutes.

Finally, the mixture is tableted lo provide tablets of approximately 538.46 mg and approximately 20 Kp.

In Example 20, the final composition of the mixture is 83.57% excipient of Example 13, 13.93% phenyl-
propanolamine HCI, 2.0% Lubritab™ and 0.5% magnesium stearate by weight. Further information concerning
Example 20 is sel forth in Table 19 below:

TABLE 19
EXAMPLE 20

Ingredient mg/tab 3 a/350g
Excipient 450.0 83.57 292.50
PPA HCl 75.0 13.93 48.75
Lubritab 10.77 2.00 7.00
Magq, Stear. 2.6 0.50 1.75
TOTAL 538.46 100% 350g

PPA HCl = Phenylpropanolamine Hydrogen Chloride
Mag. Stear. = Magnesium Stearate

In Example 21, 487.5 grams of the excipient of Example 15 is first blended with 48.75 grams of phenyl-
propanolamine HC for 10 minutes in a 2-quart V-blender.

After the initial blending, 11 grams of Lubritab™ and 2.75 grams of magnesium stearate is added to the
mixture and blended for an additional 5 minutss.

The mixture is then tableted to provide tablets of approximately 846.15 mg and approximately 2.0 kg.

In Example 21, the final compositian of the mixture is 88.64% excipient of Example 15, 8.86% phenylpro-
panolamine HCI, 2.0% Lubritab™ and 0.5% magnesium stearate by weight. Further information concerning
Example 21 is set forth in Table 20 below:

13

30
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TABLE 20

EXAMPLE 2t
Ingredient ma/tab 3 G/350qg
Excipient 750.0 88.64 487.50
PPA HC1 75.0 8.86 48.75
Lubritab™ 16.92 2.00 11.00
Mag. Stear. 4,23 0.50 2.75
TOTAL 846.15 100% 5509

PPA HCl = Phenylpropanolamine Hydrogen Chloride
Mag. Stear. = Magnesium Stearate

The examples provided above are not meant to be exclusive. Many other variations of the presentinvention
would be obvious to those skilled in the art, and are contemplated to be within the scope of the appended
claims.

Claims

1. Acontrolled-release oral solid dosage form for absorption of an active medicament in the gastro-intestinal
tract, comprising

an effective amount of a medicament to render a therapeutic effect;

a contrglled release excipient comprising a heterodisperse gum matrix comprising a heterapolysac-
charide gum and a homopolysaccharide gum capable of crass-linking said heteropolysaccharide gum in
the presence of aqueous solutions, the ratio of said hetergpolysaccharide gum to said homopolysacchar-
ide gum being from about 1:3 to about 3:1; and

an inert pharmaceutical diluent selected from the group consisting of manosaccharide, a disacchar-
ide, a polyhydric alcohol, and mixtures thereof, the ratio of said inert diluent to said helerod|sperse gum
matrix being from about 3.7 to about 7:3;

and an effective amount of a pharmaceutically acceptable surfactant or wetting agent to provide
a multi-phasic release of said medicament when said dosage form is exposed to aqueous fiuid.

2. Acontrolled release aral solid dosage form, comprising
(i) a heterodisperse gum matrix comprising xanthan and locust bean gum in a ratio of about 1:1;
(i) en inert pharmaceutically acceptable diluent selected from the group consisting of 8 monesacchar-
ide, a disaccharide, a polyhydric alcohol, and mixtures thereof, the ratio of said diluent to said hetero-
disperse gum matrix being from about 3.7 to aboul 7:3;
{iii) an effective amount of 2 medicament to rander a therapeutic effect; and
{iv} from about 1 to about 10 by weight of a pharmaceutically acceptable surfactant or wetting agent,
said surfactant or wetting agent being selected from the group consisting of anionic surfactants, cationic
surfactants, amphoteric surfactants, non-ionic surfactants, and mixtures of any of the foregoing, said
medicament having a multi-phasic release of said medicament when exposed to aqueous fluid.

3. The oral solid dosage form of claims 1 or 2, wherein said a heteropolysaccharide gum comgrises xanthan

gum and said homopolysaccharide gum comprises locust bean gum.

4. The oral solid dosage form of claim 1, wherein said surfactant or wetting agent comprises from about 1

to about 10 percent of said formulation, by weight.

§. The oral solid dosage form of claims 1 or 2, which releases said medicament according 1o bi-phasic ki-

netics.

6. The oral solid dosaga form of claims 1 or 2, wherein the ratio of said inert diluenl to said heterodisperse

gum matrix is about 1:1.

14
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The oral solid dosage form of claims 1 or 2, wherein said surfactant or wetting agent is selected from the
group consisting of pharmaceutically acceptable anionic surfactants, cationic surfactants, amphoteric
(amphipathicfamphophilic) surfactants, non-ionic surfactants, and mixtures of any of the foregoing.

The oral solid dosage form of claim 7, wherein said surfactant or wetting agent is an anionic surfactant
selected from the group consisting of monovalent alkyl carboxylates, acyl lactylates, alkyl ether carbox-
ylates, N-acyl sarcosinates, polyvalent alkyi carbonates, N-acyl glutamates, fatty acid-polypeptide con-
densates. sulfuric acid esters, alkyl sulfates (including sodium lauryl sulfate (SLS)), ethoxylated alkyl sul-
fates, ester linked sulfonates (including docusate sodium or diocty! sodium succinate (DSS)), alpha olefin
sulfonates, phosphated ethoxylated alcohols; a cationic surfactant selected from the group consisting of
monoatkyl quaternary ammonium salts, dialkyl guaternary ammonium compounds, amideamines, amini-
mides; an amphoteric surfactant selected from the group consisting of N-substituted alkyl amides, N-alky!

betaines, sulfobetaines, N-alkyl 8--aminoproprionates; a non-ionic surfactant selected from the group
consisting of polyoxyethylene compounds, ethaxylated alcohals, ethoxylated esters, ethoxylated amides,
polyoxypropylene compounds, propoxylated alcohols, ethoxylated/propoxylated block polymers, pro-
poxylated esters, alkanolamides, amine oxides, fatty acid esters of polyhydric alcohols, ethylene glycol
eslers, diethylene glycol esters, propylene glycol esters, glyceryl esters, polyglyceryl fatty acid esters,
sorbitan esters, sucrose esters, glucose (dextrose) esters: or mixtures of any of the foregoing.

The oral solid dosage form of claim 1, wherein said surfactant or wetting agent is a wetting agent selected
fram the group consisling of acacia, benzalkonium chloride, cholesterol, emulsifying wax, docusale so-
dium, glyceryl monostearate, lanolin alcohols, lecithin, poloxamer, poloxyethylene caslor oil derivatives,
poloxyethylene sorbitan fally acid esters, poloxyethylene stearates, sedium lauryl sulfates, sorbitan es-
ters, stearic acid, triethanolamine, and mixtures of any of the foregoing.

The oral solid dosage form of claim 7, wherein said surfactant or wetting agent is selected from the group
consisting of sodium lauryl sulfate/polyethylene glycol (PEG) 6000 and sodium lauryl sulfate/PEG
6000/stearic acid.

The orat solid desage form of claim 7, wherain said surfactant or wetting agent comprises sodium lauryl
sulfate, docusate sodium, or a combination of sodium laury! sulfate and docusate sodium.

The oral solid dosage form of claims 1-11, wherein said therapeutically active medicament is selected from
the group consisting of antihistamines, analgesics, anti-inflammatory agents, gastro-intestinals, anti-
emetics, anti-epileptics, vasodilators, anti-tussive agents, expectorants, anti-asthmatics, anti-
spasmodics., hormones. diuretics, anti-hypotensives, bronchodilators, anti-inflammatory steroids, antibi-
otics, antihemorrhoidals, hypnotics, psychotropics, antidiarrheals, mucolytics, sedatives, decongestants,
laxatives, antacids, vitamins, and stimutants. '

The oral solid dosage form of claims 1-12 which is a tablet.

A method of treating a human patient, comprising orally administering to the patient the oral solid dosage
form of claims 1-13. )

A method for preparing an oral solid dose formuiation providing a multi-phasic release of a therapeutically
active medicament when said dosage form is exposed to aqueous or gastric fluid, comprising

mixing a heteropolysaccharide gum and a homopolysaccharide gum capable of cross-linking said
heteropolysaccharide gum in the prasence of aqueous solutions, such that the ratio of said heteropoly-
saccharide gumto said homopelysaccharide gum is from about 1:3 to about 3:1. to obtain a heterodisperse
gum matrix;

adding an inert pharmaceuticat diluenl selected from the group consisting of mongsaccharide, a
disaccharide, a polyhydric alcohal, and mixtures thereof, to said heterodisperse gum matrix such that the
ratio of said inert diluent to said heterodisperse gum matrix is from about 3:7 t¢ about 7:3;

adding an effective amount of a medicament to render a therapeutic effect, and

adding an effective amount of a pharmaceutically acceptable surfactant or wetting agent to provide
a multi-phasic release ¢f said medicament when said dosage form is exposed to aqueous fluid.

A method for preparing a controlled release dosage form which exhibits multi-phasic release of a medi
cament incorporated therein, comprising

135
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preparing a controlled release multi-phasic excipient by mixing (i) a heteropolysaccharide gum and
a homopolysaccharide gum capable of cross-linking said heteropolysaccharide gum in the presence of
aqueous solutions, such that the ratio of said heteropolysaccharide gum to said homopolysaccharide gum
is from about 1:3 to about 3:1, with (i) an inert pharmaceutical diluent selected from the group consisting
of monosaccharide, & disaccharide, a polyhydric aicohol, and mixtures thereof, the ratio of said inert dilu-
ent to said heterodisperse gum matrix being from about 3:7 to about 7:3; and (iii) & pharmaceutically ac-
ceptabie surfactant or wetting agent;

adding a therapeutically effective amount of a medicament t¢ said controlled release multi-phasic
excipient; and tabieting sald mixture of contrelled release multl-phasic exciplent and medicament, said sur-
factant or wetting agent being included in an amount sufficient to provide a multi-phasic release of said
medicament from said tablet when said tablet is exposed to aqueous fluids.

The method of claims 15 or 16, further comprising comprassing the final mixture into tablets.

The method of claims 15 or 16, wherein from about 1 to about 10 percent by weight surfactant or wetting
agent is added.

The method of claims 15 or 18, wherein said surfactant or wetting agent is selected from the group con-
sisting of anionic surfactants, cationic surfactants, amphoteric surfactants, non-ionic surfactants, and mix-
tures of any of the foregaing.

A controlled release multi-phasic pharmaceutical excipient, comprising:

a heteradisperse gum matrix comprising a heteropolysaccharide gum and a homopolysaccharide
gum capable of cross-linking said heteropolysaccharide gum in the presence of agueous solutions, the
ratio of said heteropolysaccharide gum to said homopolysaccharide gum being form about 1:3 to about
3:1;

aninert pharmaceulical diluent selected fromthe group consisting of monosaccharide, a disacchar-
ide, a polyhydric alcohol, and mixtures thereof, the ratio of said inert diluent to said heterodisperse gum
matrix being from about 3:7 tc about 7:3; and

from about 1 to about 20 percent by weight of a pharmaceutically acceptable surfactant or wetting
agent.

The pharmaceutical excipient of claim 20, wherein said heteropolysaccharide gum comprises xarnithan
gum and said homopolysaccharide gum comprises locust bean gum, and said inert diluent comprises lac-
tose, dextrose, sucrose, fructose, microcrystalline cellulose, xylitol, sorbitol or mixtures thereof.

The pharmaceutical excipient of ¢laim 20, wherein said surfactant or wetting agent comprises from about
1 to about 10 percent of said formulation by weight.

16
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