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GIOVANNA FERNANDEZ ORJUELA
LEONARDO EMILIO PAZ MATUK
ABOGADOS ASOCIADOS
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Sefiores

SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
Delegatura de la Propiedad Industnal

NUEVAS CREACIONES

Ciundad

E. 8. D.

Referencia: Expediente 05 007005
Presentacion de oposicién a la sohicitud
indicada en el formuiario

LEONARDO EMILIO PAZ MATUK, abogado en

jercicio, identificado civil y profesionalmente tal y /

Como al}arece al pie de mu firma, obrando en nombre
propio, ‘de la manera mas atenta mamfiesto a su
d spacho que presento observacién (oposicion) a la
sohcitud de la proteccion indicada, solicitando de
antemano, se declare fundada esta oposicion,
negando la proteccion del privilegio de patente de
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mvenci n Lo anterior en consideracion a los hechos y
fundamentos qu acontinuacions refi r n

HECHOS Y FUNDAMENTOS QUE ORIGINAN LA
OPOSICION (OBSERVACION)

1. La solicitnd en curso reivindica como materia
de su propiedad:

11 La solicitud pretende obtener patente sobre
Lamotnigina de hberacién prolongada, reclamada
como “Una formulacién de Lamotrigina o uno de sus
derivados farmaceuticamente aceptables
caractennzada porque es una formulacién de
hberacion prolongada®.

1 2 Una formulacién de hberacion prolongada segan
la  rewvindicacion 1, caracterizada  porque
sustancialmente toda la lamotrigina o uno de sus
denivados farmaceuticamente aceptables se hbera de
la formulacion 2 a 20 horas después de la
admimstracion al paciente

1 3-Una formulacion de hberacion prolongada segin
las reivindicaciones 1 o 2, caracterizada porque tiene
un perfil de disolucién 1n Vitro en el que 40 a 65% de
la lamotngmma se disuelve en 3 a 8 horas.

1 4-Una formulacién de hiberaciéon prolongada segin
las reivindicaciones 1 a 3, caracterizada porque tiene
un perfil de disolucion m Vitro igual o
sustancialmente ssmilar al de una cualquiera de las
Figuras 3,4 6 5.

1.5-Una formulacién de hberacién prolongada segun
las reivindicaciones 1 a 4, caracterizada porque tiene



un perfil d disolucién mm Vitro en el que 1 valor del
area bajo la curva sta enfre 80% y 125% del d una
cualquiera de las Figuras 3,4 6 5.

1 6- Una formulacion de liberaciéon prolongada de
lamotngina o uno de sus derivados
farmaceuticamente aceptables segiin la reivindicacién
1, caracterizada porque la hiberacién de la lamotngina
o uno de sus denivados farmaceuticamente aceptables
hay al menos dos fases, en las que la velocidad de
liberacion de la primera fase es diferente de la
velocidad de Iiberacion de la segunda fase

2. Las ideas no son patentables.

Frente a la pretensién de obtener pnivilegio sobre
“Una formulacién de Lamotngina o uno de sus
derivados farmaceuticamente aceptables
caractenizada porque es una formulacié6n de
liberacion prolongada®, como tal, sea lo primero
anotar que no existe defimda técmcamente ninguna
formulacion de lamotrigina, simplemente esta
presentada como un idea, y las ideas en propiedad
mtelectual, de acuerdo a los derechos de propiedad
mdustrial e intelectual no protegen las ideas en si
mismas Nadie puede apropiarse de ellas. Nadie
puede reivindicar su propiedad y, por ello, tampoco la
proteccion de una i1dea como tal, smno soélo su
matenahzacion en el mundo real

También se define la idea de “formulacién de
hiberaciéon de lamotrigina” en caracteristicas que les
gustaria que el producto tuviera mas no una
d fimci6n técnica de lo que comprende la formulacién
de manera clara, contravimendo lo dispuesto en el
articulo 30 de la Decision 486
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3. Anilisis de Novedad

También es necesario recordar que no es la primera
vez en el acervo tecnolégico, que se presenta una
composicion de liberacion prolongada, en el estado de
la técmca se puede observar un smfin de
composiciones de liberacion prolongada para
mnumerables principios activos. Existen
especificamente de tres (3) anteriornndades que afectan
la novedad y el nivel mmventivo de la sohctud
colombiana 05-007.005, las cuales seran referidas a
continuacion-

a) Publicacién internacional W097/15316, publicada

1 24-04-1997, ya que se refiere a composiciones
farmacéuticas, que comprenden un principio activo
antagogomista de (NMDA) que puede ser presentado
en forma de liberacion mmediata o de liberacion
prolongada, y puede ser usada para el tratamiento de
desordenes del CNS, se muestra sus paginas 1 a2, y
s reclama en sus reiwvindicaciones 1 a 30 Esta
publicaci6n nos enseia diafanamente, que la idea de
presentar una composicion de liberacion modificada
no es nueva, como tampoco es nueva SsSu
matenahzacion para la lamotrigina, ya que esta
descrita y se reclama en esta publicacion
WQ097/15316.

b) Del mismo modo, la pubhcacion WQ98/47491,
publicada el 29-10-1998, revela en paginas 1 a 4
multiples patentes que aportan al acervo tecnolégico
novedad en formulaciones para la liberaciéon
controlada de sustancias activas y los métodos para
su preparacion, lo que claramente nos muestra que la
idea de presenta composiciones de hberacidn
controlada ya se habia materializado. Igualmente esta
publicacion ensefia composiciones de hberacion



pr longada que conti nen lamotrigina,(pag 9 renglén
15), y se reclaman composicion s técnicamente
defimdas, de hberacion sostenida

c) De la misma forma la patente US 6,406,716,
publicada el 18-06-2002, representa una vez mas
que, este tipo de composiciones no son nuevas, €s
decir que las composiciones de hiberacion modificada,
no sélo sirven para un determinado principio activo,
sino para cualquer principio activo, para el
tratamiento de enfermedades mflamatorias y su
ampho uso en composiciones farmacéuticas, sino que
claramente de acuerdo al principio activo esta patente
ya contenia la descripcion de las composiciones de
Iiberacion retardada que contienen lamotrigina.

Lo anternior muestra las composiciones de liberacién
“retardada” ya eran de conocimento general del

stado de la técnica, y ademas se conocen mltiples
procesos para su obtencién, al igual que la idea y la
forma materializada de presentar la lamotrigina en
composiciones de hberaciéon retardada las cuales
fueron ensefiadas en las publicaciones referidas
arnba. Entonces la solucion sugerida para la
presentacion de composiciones de liberacion
r tardada no se observa el aporte al acervo
tecnologico, o el salto cuahtativo, m1 la diferencia con
las formulaciones ensenadas del estado de la técnica,
ni la dificultad real superada con la solucion técnica
presentada.

El simple hecho de conocerse la existencia de todas
las posibles formas de formulacion en que existe la
lamotrigina en estado de la técnica, que es bastante
ampho, podemos ver en cual de ellas no se ha
presentado y posteriormente presentar formulaciones
de hberacié6n retardada de lamotrigina y conociéndose



muy b1 n sus prop1 dad s 1nconvenient s para su
formulacién, conducirian d manera obvia a una
persona medianamente versada en la matena técnica,
basada en documentos generales y en presencia de
métodos expernmentales conocidos, a combinar las
ensefianzas descritas y a derivar efectivamente la
posibihdad de obtener las formulaciones de hberacién
modificada, pues es amphamente conocido en la
hiteratura cientifica los procesos y las formulaciones
gque presentan una velocidad de disolucion mas
rapida o menos para ser ajustada de acuerdo con las
n cesidades, sin que por ello se haga un aporte
técnico significativo o salto cualitativo al acervo
tecnolégico.

4. CONCLUSIONES

Es claro que la presente solicitud de patente CO 05-
007.005 se encuenira afectada tanto en novedad
como en mvel inventivo, temendo en cuenta los
argumentos expuestos en el escrito de oposicion
presentada ante ese Despacho el 29 de mayo de 2003
y en lo establecido en el Informe Internacional de
Busqueda practicado por la Oficina Europea de
Patentes a la aphcacién mternacional
PCTIWO001 /42221 equuvalente

Ademais de las solicitadas en el escrito de oposicion, y
de aquellas que oficiosamente considere el despacho,
ruego que se tengan como tales las siguientes
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5.1 Copia d la pubhcacion 1nternacional
W097/14415

5.2. Copia de la publcacién internacional
WO098/47491 pagmmas 1 a 11 y 18 a 22.

53 Coma de la patente US 6,406,716

S5 4 Las publicaciones del estado de la técnmica, de
todas las “formas de presentacion de lamotrigina”

—

Sirvase negar el beneficio patentario a la solicitud
contenida en el expediente 05-007.005, por no
cumplir con lo dispuesto en los articulos 14, 16 y 18
de la Decision 486 de 2000, con base en los
fundamentos expuestos en el presente escrito

NOTIFICACIONES

Las recibo en la Calle 38 No 8 -56 Oficina 1105 de la
Ciudad de Bogota D.C
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Analgesic immediate and controlled release pharmaceutical composshon

The present inventon relates to pharmaceutical composihons and s particularly
concemned with pharmaceutical compostbons containing N-methyl-D-aspariate
(NMDA) receptor antagomsts and their use in the treatment of pain

The amino acid giutamate is an excitatory neurotransmitter that is an agonist at
many post-synaphc temminais of the central nervous systam The glutamate
receptor complex s tarmed the NMDA receptor and 1 a potential target for
therapeutic drugs This recepior incorporates an ion channel complex which is
novel because 1t 1s gated by both dual kgand binding (glutamate and glycine) and
membrane voltage Because of the novel requirements for actvation, it is
believed that the NMDA receptor complex plays only a minor role in routine
synaphc transmission However, the receptor complax may be activated following
repeated afferent stimuli as occurs during trauma such as surgery Repeated
stimull cause a temporal summation of C-fibre-mediated reaponses of dorsal hom
nociceptive neurones, this phenomenon, increased output to a constant input, is
known as wind-up

Studies indicats that activation of the NMDA receptor complex in the spinal dorsal
hom leads to increased spontaneous neural discharge, expanded receptive fields
and exaggerated responses to afferent input. These neural mechanisms may be
expressed physically as hyperaigesia (increased pain sensation) and allodyna
(pain ansing from a stmuius that 8 not normally panful)

Opiods, through ther abiity to mhibt release of prmary afferent
neurotransmitters or to inhibit Intemeurons early in nociceptve pathways, mitially
reduce or block C-fibre nputs to the deeper doraal horn nociceptive neurones
However, as the peripheral stimulation continues, wind-up breaks through the
input inhiblbon and the neurones start to respond Thus at moderate doses,
opioids deiay the onset of wind-up without inhibiting the process iself

2
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By contrast, NMDA receptor amtagonists have no effect on the ishal inputs to the
celis but diminish or abolish wind-up and convert the potentated response to a
normal response

We have found that a particularly effecthve composition for the adminstration of
an NMDA receptor antagonist to diminish or abolish wind up 1B one provxiing both
mmediate release of an NMDA receptor antagonist and controlled or sustained
release of an NMDA receptor antagonist

NMDA antagonist receptors have also been indicated to be effectve in the
treatment of Huntington's disease, amyotrophic lateral sclerosis (ALS), AIDS-
related dementia, Alzhelmer's disease, schizophrenia, motoneurone diseases and
CNS and bran injunes resulting from a number of causes including stroke,
trauma and neurcsurgery

In accordance with one aspect of the present inventon there B provided a
pharmaceutical compositon for the administabon of an NMDA receptor
antagonist o a human or anmal subject, the composition mciuding an NMDA
receptor antagoniat in an immediate release form in associabon with an NMDA
receptor antagonist in a controlled release form

The same NMDA receptor antagoniast may be used in both the immediate and
controlled release forma or they may be different NMDA receptor antagonists

The composition of the invention 18 suitable for the treatment of chronic or acute
pain, for exampie to be administered pre-operatively

Accordingly, the present tnvention further provides a method for the therapeutic or
prophylachc treatment of pain in a human or animal subject, the method including
admmistenng to the subject, a composition in accordance with the present
inventon The method of the Invention may be used to treat chronic or acute pain

&



10

15

WO 9714418 PCT/AUGO06S8
-3

The composition of the invention may be usad in the pre-emptive treatment of

pamn

Preferably the NMDA receptor antagonist may be selected from a morphinan
such as dextromethorphan and dextrorphan, ketamine, amantadine, memantine,
elprodll, Henprodil, dezoclipine, remacemxie, lamotrigine, nluzole, aphganel,
phencychdine, flupirine, celfotel, felbamate, spermine, spamidine, levemopamili,
a pharmeaceutcally acceptable salt or ester thereof, or a metabolic precursor of
any of the foregoing

The formulation may mclude sufficient NMDA receptor antagonist to provide from
about 1-5000 mg/day. typically 1-1000 mg/day and preferably about 100-800
mg/day of the active ingredient The composition includes an NMDA recsptor
antagonist in an immediate release form in association with a NMDA receptor
antagonist 1n a controlled release form The composibon may include an amount
of NMDA receptor antagonist in the immediate release form of approximately 5%
fo 80% of the total NMDA receptor antagorust, preferably 10% to 60% An
immediate release NMDA receptor antagonist content of about 15% to 50% Is
parbcularly prefered The controlled release form of the NMDA receptor
antagonist may conatitute the remainder of the achve ingredients

The composition of the inventon may be in a form sultable for oral or rectal
administration or for administration by transdermmal, intravenous, intramuscular,
subcutanecus, intrathecal, epidural or intracerebroventncular means

The composition of the invention may or may not be in a single dosage form
Preferably the compoaihon is in a single dose form

The composihon may be formulated as an oral dosage form such as a tablet,
capsule, a hqud, powder, granule or suspension, an mnjectable soluton, &
suppository, mplant or transdermal patch
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Preforably the NMDA receptor antagomst 18 dextromethorphan (DM) or a

pharmacsutically acceptable salt thereof Preferably the dextromethorphan s in

the form of dextromethorphan hydrobromide

The oral foorm of the pharmacautical compositions of the nvention may be
selected from

1t liquids, for exampie, suspensions, reconstitutable powders, elbars, oils,
solutions,or emulsions,

2) confechonery, for example, chewing gums, lozenges or candy bars,

3) powxiers, for exampie, drug powder, priled matenal, coated achves or
granulated materials,

4) - capsules, for example, soft gelatn, hard gelatin contaning, pellets,
powders, tablets, granulates, liquide, or combinatons of these, said capsules may
or may not be coated,

5) tablets, for axample, disintegrating, chewable effervescent, matnx, osmotic
pumps, prepared by mulii-layenng, contain coated powders in tablets, tablets in
tablets, pellets in tablets etc, said tablets may or may not be coated

The oral pharmaceutical compoaltion of the inventon may be in the form of a
"taste-masked” or “taste-neutral’ form

The method of manufacture, components and quantities of components used,
depend on the particular pharmaceutical composthon being considered

A suitable immedate release (IR) form of the NMDA receptor antagonist may
simply be particles of the antagonist or particles of the antagonist admixed with
soluble components for axample, sugars (eg sucrose, lactose, fructose, mannitol
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etc), polymers (eg polysthylene glycol, hydroxypropy! cellulose, hydroxypropyi
methyl celiulose, etc), surfactants (sodium lauryl sulphate, chremophor, tweens,
spans, pluronics, and the like), insoluble components (microcrystalline cellulose,
Ca; (PO,)., talc, aercsol and the like), coating material (examples of surtable
coating matenals are polysthylene glycol, hydroxypropyl methyl cellulose, wax,
fatty acids, etc ), dispersions in suitable matenal (examples are wax, polymers,
pharmaceutically acceptable oils, soluble agents eic) or combinations of the
above These mixiures may be prepared by blending, mixing, dissolution and
evaporation, or by using suspensions etc. These mixtures may be deposited on
inert cores, wat massed and extruded, granulated, spray dried, etc. These
mixtures or processad modures may be used in suapensions, filled into capsules,
tabletied, filled into sachets, used in confectionery and so on

The controlied release may be a sustained release or delayed/modified release

A controlled-release dosage form as defined in US Pharmacopela XXII includes
extended release dosage forms which allow at least a twofold reduction in dosing
frequency as compared to the drug presented as a conventional dosage form and
delayed release dosage forms which release the drug at a tme other than
promptly after administration

A core used herein the descnption contains the actve ingredient and other
camers and exciplents, fillers, stablising agents, binders, core seeds or
colourants The achve may be present in amounts of approxamately 0 1 to 95%
by weight based on the weight of the total core element Preferably the active 18
present in amounts of 10 to 80% by weight based on the weight of the total core
element The core may be 200 to 1700u in diameter

A peliet 18 a coated core, the coating being any surtable coatng

Preferably, the controlled release component 1s a sustained (or extended) release
form
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A suttable sustained releasa (SR) form of the NMDA receptor antagonist may be
a matnx tablet composiion Suitable matnx forming matenals are waxes (eg
camauba, bees wax, paraffin wax, ceresine, shellac wax, fatty acids, fatty
aicohols), ails, hardened oils or fats (eg hardened rapeseed oil, castor oll, beef
tellow, paim o, soya bean oli), polymers (eg hydroxypropyl cellulose,
palyvinyipyrrolidone, hydroxypropyl methyl celluiose, polyethylene glycol) and
other excipiants known to those famikar with the art Other sultable matrix
tabletting matariale are mrocrysteline celiuioss, powdered cellulose,
hydroxypropyt cellulose, ethy! celiulose, with other camers, fillers, and exciprents
known to those famihar with the art SR tableis may contain granulates, coated

powders, pellets, or be muiti-layered and the finshed tablet may be coated or
uncoated

Surtable coating materials to prepare SR products are any phamaceutically
accaptable polymer such as ethyl celiulose, celiulose acetate butyrate, cellulose
acetntns, polymethacrylates contuining quatemary ammomum groups or other
pharmaceutically acceptable polymers, polyethylene glycol, hydroxypropyl
celiuioss, hydroxypropyl methy! celluiose, polyvinylpyrrolidone, polyviny! alcoho!,
and monomenc matenals such as sugers including lactose, sucrose, fructoss and
manniiol, salts ncluding sodium chioride, potassium chionde and derivatives,
organic acids including fumaric acid, sucanic acd, lactic acd and tartaric ecid
and modures thereof, entenc polymers including hydroxypropyl celluiose,
hydroxypropyl methyl celiulose, polyvinyl acetate phthalate, cellulose acetate
phthalate, cellulose acetate tnmelfitate, shellac, zein, and polymethacrylates

containing carboxyl groups These polymers may be appled as solutons or
latexas Other bamers may be used such as waxes

The coabng composion may or may not be plasticsed according to the
propertes of the coating blend such as the glass transiion temperature of the
maih component or mixture of components or the solvent used for applying the
coating composmons Sudable plastcises can be added from 0 to 50% by welight

@
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of the costng compositon and at least one may be selectad from diethyt

phthalate, ciirate esters, polyethylene giycol, glycerol, acetylated glycerides,
castor oill and the like

Cores containing active may be coated directly to produce a SR dose, or tablets
or capsules containing active may be coated

A sutable SR form of NMDA receptor antagonist may be an osmotic pump, or
combinahons of the above

These IR or SR forms may be mades by prilling, spray drying, pan coating, melt
granulation, granulaton, wurster coating, tangental coating, top spray, tablethng,
extruding, coacervation and the like

The particle sizes of the IR and SR components in the dosage form depends on
thetechnology used The particle sizes coukd range from submicron to 500 um for
powder tachnologies (modures, spray drymg, dispersions etc), 5-1700 pym for
coating technologes (wurster, top spray, bottom spray, spray drying, extrusion,
layering etc), to 1-40mm for tablettng technologies

The IR and SR forms of the NMDA receptor antagonist are then combmned into a
smgle dosage such that the amount of NMDA receptor antagonsst in the
compostition of the invention is in the range of about 1 - 5000 mg typically, 1 mg to
1000 mg, and preferably 100 mg to 800 mg The compositon mciuding an NMDA
receptor antagonist in an immediate release form in association with a NMDA
receptor antagoniet in a controlled release form may Include an amount of NMDA
receptor antagonist in the immediate release form of approximately 5% to 80% of
the composttion of the invention, preferably 10% to 60% An immediate release
NMDA receptor antagonist content of about 15% to 50% 1s particularly preferred
The controlled reiease form of the NMDA receptor antagonist may constdute the
remainder of the active ingredient

1T
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As a result the final composibon provides an amount of NMDA receptor

antagonist for smmediate release following administraton and an addibonal

amount of NMDA receptor antagonist for sustained release The SR component s

praferably ammed at reducing the dosage interval from 3 to 6 times daly to 1 or 2
times daily

The composition of the invention may exhibit more than one peak in the plasma
concentrationftime curve in any one dosing interval depending on the particular
NMDA receptor antagorust(s) used, the relatve amounts of the IR and SR
components, and the dissoluton propertes of the SR component.

The following non-limting exampie liustrates the uses of the components listed
above in producing a compositon in accordance with the invention

Where the composition of the invention Is in the form of a pellet product, the
peltets may be presented in a sachet, capsule or tablet. The non kmiing example
below describes peliets (particle sizes 200 - 1 700um) in a capsule All the quoted
ranges are %w/w

A plurality of elements containing the active ingredisnts (cores) are prepared by
extrusion/marumerisaton, or layermg the achve (or blend of acthve with other
excipients) onto inert camers by vanous processes The cores themselves could
be IR or SR depending on the materials and method of manufachre The cores
may contam the drug at the required potency according to the particular NMDA
dose (mg), required sxe and presentation, and subsaquent processes (coatng
etc) The cores may contain drugs in the range 0 1-100% depending on the
required dose, potency, manufactunng method, and properhes

An extruded core would typically include a camer such as microcrystalline
cellulose n the range 5-89 9%, a binder such as hydroxypropyl cellulose in the
range 0-50%, a filler such as lactose in the range 0-50% and other excipients An
extr. .ed core may only contan drug and binder
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An extruded core with SR properties would typically contain a swelling/geliing
polymer such as hydroxypropyl celiulose in the range 0-50% or a hydrophobic
matenal such as cetylaicohol in the range 10-80% with the drug A layersd core
would contain an mert carrier such as a sugar sphere in the range 10-80% with a
binder in the range 0 1-50 % with the drug The core may or may not contain
filers, solubiisers and other additves The binder may be chosen to achieve IR
(hydroxypropyl celluiose, hydroxypropyl methyl cellulose etc), or SR (ethyl
celluiose, calluiose acetate butyrsie eic), or delayed/modified release (1o enteric
binding matenals such as hydroxypropyl methyl celiuiose phthalate, polyvinyl
acetate phthaiate etc)

A portion of the final dosage form may be IR cores made by the above described
processes Ailternatively the IR cores may be coated with a rapidly dsintegrating
or dmsolving coat for aesthetic, handling, or stability purposss Suitable materials
aré polyvinylpymolidone, hydroxypropyl cellulose, hydroxypropyl methyl cellulose,
polyethylene glycol, polymethacrylates contaming free amino groups, each may
be with or without plasticisers, and with or without an antitack agent or filler An
addibon of about 3% of the weight of the core as coating matenal is generally
regarded as prowviding a continuous coat for this size range

The SR portion of the dose may be provided by a SR core as descnbed above, a
SR core which Is further modified by overcoating, or an IR core which is modified
by overcoating The IR and SR NMDA receptor antagonist need not be the same

active, nor are the IR or SR components of a dose themseives limited to just one
active

A typical coating composition for making the SR component would contain an
insoluble matnx polymer in amounts approxsmately 15 - 85% by weight of the
coating composition and a water soluble matenal in an amount of approxmately
16 - 85% by weight of the coating composition Optonally an entenc polymer in
amounts from 0 to 100% by weight of the coating composihion may be used or

&
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included Sutable insoluble matrix polymers include ethyl cellulose, celiulose
acetste butyrate, cellulose acetstes, polymethacrylates containing quatemary
ammonium groups or other pharmaceutically acceptable polymers Suitable water
soluble materials include polymers such as polyethylens gilycol, hydroxypropyl
cellulose, hydroxypropyl methyl cellulose, polyvinylpyrrolidons, polyvinyl alcohol,
and monomeric matenals such as sugars (ep lactose, sucrose, fructose, manmitol
and the like), salis (eg sodium chlionde, patassium chioride and the hke), organic
acds (eg fumanc acid, succinic acid, lactic acd, tartenc acid and the like) and
mixtures thereof Sultable entenc polymers include hydroxypropyl methyl
celiulose, acetate succinate, hydroxypropyl methyl celiulose, phthalate, polyvinyl
acetate phthalate, celluiose acetate phthalate, celiuiose acetate tnmellitate,
shellac, zein, palymethacrylates containing carboxyl groups, and the like

The coating compositon may or may not be plastcsed according to the
properties of the coating blend such as the glass tranaition temperature of the
main component or mixture of components or the solvent used for applying the
coating compositions Surtable piasticisers can be added from 0 to 50% by weight
of the coating composihon and at least one may be sslected from diethyl
phthalate, cirate esters, polyethylens glycol, glycerol, acetylated glycerides,
acetylated citrate esters, dibutylssbacate, castor oil and the like

The coating compositon may or may not include a filler The filler may compnss 0
to approximately 200% by weight based on the total weight of the coating
composition and may be an insoluble matenal such as silicon dioxide, titanium
dioxde, talc, kaohn, alumina, starch, powdered celluiose, MCC, polacriiin
potassium, and the like

The coating composition may be applied as a solution or latex in organic solvents
or aqueous solvents or mictures thereof Where solutons are apphed the soivent
is present in amounts from approxamate by 25-89% by weight preferably 85-87%
by weight based on the total weight of dissolved solids Surtable solvents are
water, lower aicohol, iower chionnated hydrocarbons, ketones or moxtures thereof

)
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Where latexes are applied, the solvent is presant in amounts from approximately

25 - B7% by weight, preferably 60-87% based on the quantily of polymenc

material in the latex The solvent may be predominantly water

A suttable tablet formulaton may be of a swelling/geling polymer such as L-
hydroxypropyl celluiose admixed with a flller such as MCC and the drug The
tablet excplents may or may not be proceased @ spray dned together, prior to
use In tablettng The mixture may be compressed directly, or granuisted prior to
compresaon Matrix tablets of this type often axhiblt a rapid intial relesss untl the
polymers swell and gel, which induces SR for the ramainder of the drug

The quantity of IR and duration of SR can be vaned by altenng the quantthes of
the excipients used If the IR component i not large enough, a quantty of drug
can be included in a rapidly dissolving outer coat of polymers such as PEG or
hydroxypropyl methyl celiuiose A typical matrix tablet would contam the
sweiling/gelkng polymer in amounis from approximately 15 to 70% by weight
based on the total weight of the tablet and filler n amounts from approximatsly 15
to 70% by weight based on the total weight of the tablet Additional fillers may be
Includad in amounts from approximately 0 - 80% by weight based on the total
weight of the tablet. These may be soluble matenals such as lactose, mennitol,
sorbliol and the Iike, or msoluble materials such as tribasic caicium phosphats
powdered cellulose or any of the vanous starches (com, wheat, potato etc.)
Additonally, the tablets may contain a jubricant in an amount from 0-8% by
weight basad on the total weight of the tublet. Lubncants may be selected from
metal stearates, stsanc acxd, hydrogenated oils, such as soya bean oll or castor
oll, sodium stearyl fumarate, polytetrafiuoroethylane, taic and the iike The tablets
may be coated for aesthetic, handling or stabilty purposes, or to incresse the
quantity of the IR portion of the drug In this latter case the drug w dissoived or
suspended in the coating soluton and spmyed onto the tablets until the desired
quanirty of drug has been added Suttabie coating matenals include polysthylsne
glycol, hydroxypropyl methyl cellulose, hydroxypropyl celiulose, polyvinyl alcohol,
polyvinyipyrrolidone, sugar, waxes, or mpdures of these The matenal may be
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added to any desired thickness but weight gains in the range 1-20% are typical,
preferably 2-10%. more preferably 2-5% The coat may or may not be plasticised
A plasticiser may be present in amounts from about 0-50% by weight based on
the total weight of the tablet of the coating matenal Examples of plasticisers are
diethyl phthalate, citrate esters, acetylated citrate esters, polyethylene glycol.
glycerol, dibutylsebacate, acetylated monoglycerides, castor oil and the like)

The coating composition may mciude an anttack agent such as talc, kaolin,
ttanium dimade, siicon dioxide, alumina, starch, polacnin  potassum,
microcrystaliine celiuiose or the like)

The coatng materials may be apphed to the drug particles, processed drug
particles (i@ cores, granules), finished tablets, or finshed capsules

The coating composition may or may not include a filer The filer may compnse 0
to “approxinately 200% by weight based on the total weight of the coating
composiion and may be an insoluble matenal such as siicon dioxide, titanium
dioxide, talc, kaoln, alumina, starch, powdered celiuloss, microcrystalline
celiuiose, polacniin potassium

The coat may contain other Ingredients such as dyes and waxes

The coat may be applied as a solution or suspension from aqueous or orgamc
solvents soluton concentraton m equipment familiar to these slalled n the art.
The coating composition may be applied as a solution or latex in organic solvents
or aqueous solvents or modures thereof Where solutions are appiied the solvent
s present in amounts from approximate by 25-99% by weight preferably 85-87%
by weight basad on the total weight of dissoived solids Suitable solvents are
water, go lower alcohols, lower chionnated hydrocarbons, ketones, or mixtures
thereof Where latexes are applied, the solvent 15 prasent in amounts from
approximately 25 - 87% by weight, preferably 60-87% based on the quantity of
polymenc matenal in the latex The solvent may be predominantly water

¥r
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Altematively the SR component of a tablet may be provided in the form of SR
pellets and the IR component may be ncluded in the body of the tablet Such a
tablet dismtegrates to release the IR drug and the SR pellets Pellets may be
present in amounts from 1 - 60% by weight of the tablet, preferably 5 -50% more
preferably 5 -40% Suitable matnx matenals for tablets of this type are
microcrystialine cellulose, starches and the like

The mmediate release form of the NMDA receptor antagonist may be presented
in a fast dissolving dosage form The immediate release form may be in the form
of a sohd or molecular dispsrsion of the active within a polymer matnx The
polymar matnx may be selected from biologically acceptable polymer such as a
celiulose ether, for example ethyl celluloss, or celiuiose ester, for example
celluiose acetate butyrate etc The immediate releass form may smply be

particles of the antagonist or the antagonist deposited on a core contaming the
antagonist

The compoesrhion of the invention, where it 18 in a tablet or ike form, may Include
the two forms of the NMDA receptor antagonst as separate components, for
example, m a muit-layer tablet, wherein one or more layer include the NMDA
receptor antagonist in an immediate release form with one or more layers of the
NMDA receptor antagorust in a controlied release form Alternatively the
composition of the invenhon may be in the form of a tablet wherein the immediate
release forms the shell and the controlled release form constitutes the core

Allernatively, the two forms of the NMDA receptor antagonist may be dispersed
throughotut the tablet.

The compoerhion of the invention may be producad by providing a core containing
the NMDA receptor antagonist controlled release component coated with an
entenc or delayed release coatmg The core can be in the foom of beads
compressed to a tablet. The coated core may then be compressed into tablets



15

WO 9714414 PCT/AUNANESS
-14-

along with a powder mixture containing addibonal NMDA receptor antagonist or

filed in combination with uncoated NMDA receptor antagonist into a capsule

shell As a result, the final compoaition provides an amount of NMDA receptor

antagonist for immedate relesase following adminmitration and an addtional

amount of NMDA receptor antagonist for controlied release

The controlled release fom of the NMDA receptor antagoniat is such as to
provide sustaned release of the antagonist Preferably the comtrolled or
sustained release form provides a therapeutic effect over a penod greater than
about 8 hours More preferably the sustauned therapeutic effect 18 grestsr than
about 8 hours A sustaned therapeute effect penod of 8 to 24 hours being
especially preferred The SR component of the controlied release compositon 13
aimed at reducing the dosage interval from 3 to 8 times daily to 1 to 2 tmes daily

The controlied release form of the antagonist may be coated beads or granules of
the NMDA receptor antagonmst. The coated antagonist may be combined with
uncoatad or lightly coated antagonist to pronde a composition of the pressmnt
mventon The term “lightly coated” as used in the daescription means a rapudly
disintegrating coating for aesthetic, handing or stablity purposes These then
may be filied into capsules or formed into tablets Microencapsulaton may also be
used to produce the controlied relesse form of the NMDA receptor antagonist

The coating or matrix matenal may be any surtable material The coating or matrix
matsnal may be a polymer or a wax The wax may be sslected from any surtable
wax or wax-llke material ncluding natural ol and fat and hardened oils such as
hardened rapeseed oil, hardened castor aill, hardened beef taliow, paim oils and
the like, waxas such as camauba wax, bees wax, paraffin wax, ceresine wax
shellac wax or a fatty acid

The presant inventon also provides a kit including a pluraity of unt dosage
forms, m a contaner or the like, the container inciuding indicia indicative of a
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dosage regimen, at least one of the unit doaages being in the form of &

phamacsutical composition in accordance with the present invention

The kit may further include untt dosages which provide iIimmediate and controlied
release of one or more activas such as an NMDA receptor antagonist The kit
may also include instructons for use of the lat

Thraughout the claims and description of this specification, the word "comprise”
and vanations of the word, such as “comprising™ and “compnass”, » not intended
to exclude other additives, components, Integars and steps

The present invention wii now be more fully descnbed with reference to the
accompanying example It should be undersiood, however that the following
description is illustrative only and shouki not be taken in any way as a restnction
on the generalty of the invention as specifiad above
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EIGURES

Figure 1 Dissolution rate of Sustained Release Dextromethorphan capsules

EXAMPLE 1
A DEXTROMETHORPHAN DISSOLUTION PROFILE

Dextromethorphan (DM) 18 an NMDA recpetor which has been 1n clinical use for
many years Phamacokinetic data suggest that after a normal 80mg dose the
absorption of the drug 18 quite rapid, reaching maximum plasma levels in 1 to 2
hours However, the bioavaiabllity of the drug is quite low, probably because of
extensive first-pass hepatic metabolism Once absorbed, DM is convertad in the
body to a metabolte (dextrophan) which 8 reported to be pharmacologically
active Both the parent and the metabolite have short half-lives (2 to 4 hours)

Since DM and the active metabolite have short half-ives, a controlled release
formulation will be useful to provide up to 24 hour delivery of this NMDA receptor
antagonist from a single dose

METHOD

a) PRODUCTION OF DEXTROMETHORPHAN CAPSULES

Dextromethorphan capsules were prepared according to the following and
dissolution profiles were determined on the capsules

2l
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()] Granulating Dextromethorphan Solution

Ingredient % (W)
Ethanol 96 PC/BP 850
Hydroxy Propy| Cellulose BP/NF 50

Ethanol 868 PC/BP was added to a container To this, Hydroxy Propyl Cellulose
BP/NF was added while shear stmng The solution was left to stir until all of the
polymer was dissolved

() Coating Solutions

Formulation 1

Inacedient % (WW)
Ethmnol 98 PC/BP 850
Hydroxy Propyl Methyl Cellulose BP/USP 603 20

Ethyl Cellulose N50 3o

Ethanol 88 PC/BP and Hydroxy Propyl Methyl Celluloee BPASP 603 were shear
stimed After the HPMC had dissolved, Ethyl Cellulose N50 was shear stirred mto
the solubon The solubon was shear shred untl the Ethyl Cellulose had
completely dissolved
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Eormmuiahon 2
Ingredient % (VW)
Ethanol 88 PC/BP 93 43
Diethyl Phthalate BP/USP 085
Methacrylic Acid Copolymer NF, Type C Powder 105
Ethyl Celluloss N50 359
Paly Ethytene Glycol (6000) NF 128

The above mgredients were combmed with sbtmng to produce Coating
Foimulabon 2

(i) Dextromethorphan Cores
Dextromethorphan Cores Part 1

The cores containing dextromethorphan were produced in a fluld bed coater at
the following conditions

Inlet Air Tampemture 50°C
Arr Flow 80 m’hr

Two seis of dextromethorphan containing cores were produced, one with
dextromethorphan potency of 57 75% and one with a potency of 80% Both
cores were made in a flud bed coater with the ingredients listed below using
standard methods known to those skilled in the art.  The particle size range of the
final cores was 710-1400 microns for the low potency cores and 1000-1700
microns for the high potency cores (n order that the desired capsule sxze would
be used, the high potency cores were usad in the next part of the process

25
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Ingredient % VW) Tvpical Amounts (kq)
Ethanol 88 PC/BP - 0200
Dextromethorphan Granulating Solution 43 82 1580
Dextromethorphan HBr an 1200
Sugar Spheres 30-35 Mesh 2247 0 800

Theorehcal Potency at the end of Dextromethorphan Core Part 118 57 75%

Dexiromethoronan Core Pan 2

The cores containing dextromethorphan were produced in a fiuid bed coated at
the following operating conditions

inlet Air Temperature 50°C

Alr Flow 80 m¥%hr

Ingradiant % VW) Typical Amounts (kg)
Ethanol 868 PC/BP - ¢ 200
Dextromethorphan Granuisting Solution 43 82 1 580
Dextromsthorphan HBr amNM 1200
Dextromethorphan Cores Part 1 22 47 0 800

Theoretical potency at the end of Dextromethorphan Core Part 2 is 80%

The final core will have the following compoation

Ingredient % (WAN)
Dextromethorphan HBr 70 08
Hydroxy Propyi Cellulose BP/NF 520

Sugar Spheres (30-35) Mesh 14 82
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(iv) Dextromethorphan Peliete

The high potency dextromethorphan cores were dispensed with one of the
coating formulatons and talc in a flud bed coater to produce the pellets The
process was run with the two different coating formulahons and two different
theoratical polymar coat weights (TPCW) were produced with Coatmg formulation
1 The conditions in the fixd bed coater are as follows

Inlet Air Temperature 50°C
Air Flow 80 m*hr
Dew Point: 0°C

The peliets were produced by standard coating methods well known to those

skilled in the art. The final peflets within the size range 1000-1700 microns were
retained

Aim Product for AB-048 A1 (8% Theoretical Polymer Coat Weight (TPCW)) AB-
048 A1, AB-052 A2, and AB-048 A2 are batch numbers used to identify different
peliet compoesihons

Ingredient % (WM Tvpical Amounts (kg)
Ethancl 86 PC/BP - 0 2000
Coating Formulation 1 62 51 1 7400
Talc Purified Micronised BP/USP 156 00435
Dextromethorphan Cores 3503 10000

'5Y
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Amm Product for AB-052 A2 (10% Theoretical Polymer Coat Weight (TPCW)

Ingredient % (WW) _Typical Amounts (kq)
Ethanol 868 PC/BP - 0 2000
Coating Formulation 2 67 80 22222
Talec Purified Micronised BP/USP 1689 0 0555
Dextromethorphan Cores 30 51 1 0000

The resulbng Dextromethorphan Pellets have an excipient breakdown as follows

LZEXITOMEINO

ingredient 36 (WAN)
Dextromethorphan HBr 68 56
Hydroxy Propyl Cellulose BP/NF 448
Sugar Spheres (30-35) Mesh 1270
Ethyl Cellulose N50 520
Diethyl Phthalate BP/USP 054
Methacrylic Acid Copolymer NF, Type C Powder 152
Poly Ethylens Glycol (6000) NF 186
Talc Punfied Micronised BP/USP 476
Dexiro Pellet AG-048 A1 (8% TPCW)

Ingrechent —%h WW)
Dextromethorphan HBr 7075
Hydroxy Propyl Celkilose BP/NF 4 80
Sugar Spheres (30-35) Mesh 1311
Hydroxy Propyl Methyl Cellulose BPAUSP 603 308
Ethyl Cellulose N50 4 61

Tailc Purified Micronised BPAISP

385
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Dextro Pellet AB-048-A2 has a 10% TPCW with the same extract coating solubon

{(v) Capaules

Capsules were filled by blending cores with peliets Each sxe 0, natural / natural
capsule conisined 250 mg of dextromethorphan The ratio of core ADS
equivalent to pellst ADS equivalent was 25/75 This meant that 625 mg of
dextromethorphan was contaned in the immediate release cores, and 187 5 mg
of dextromethorphan was contaned in the controlled release pellsts The
potencies of each of the cores and peliets was determined by UV assay

b) MEASUREMENT OF DISSOLUTION OF DEXTROMETHORPHAN
CAPSULES

Dissolution was measured using USPXXIIl apparatus and method for dissolution
<711>, apparatus 1 The analysis measures the UV absorbance of
dextromethorphan at 278nm

BESULTS
DISSOLUTION PROFILE OF DEXTROMETHORPHAN CAPSULES

Diasolution of the dextromethorphan capsules was measured according to the
parameters above The theoretical dissolution profile is compared with actual
dissolution profile in Table 2 and shown in Figure 1 An aim dissolution profile
wase established with reference to the pharmacokinetic parameters, dernved from
the Iiterature of immediate release dextromethorphan

1
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TABLE 2 AIM AND ACTUAL DISSOLUTION
Aim Actual

Time (hours) | % Released  +20% imit AB-048A1 ABO48A2 ABU52A2 |
o5 275 22-33 258 249 ~ 287

1 30 24-38 26.0 265 278

2 35 2842 33.3 205 315

4 45 3554 438 38 3 422

6 85 44-86 552 444 532

8 65 ~ 52-78 668 533 641
12 85 68-100 879 718 820

16 100 >80 ) 877 043

Finally, it 15 to be understood that various other modifications and/or alterations
may be made without departing from the spint of the present mvention as outined
herein
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TABLE 2 AIM AND ACTUAL DISSOLUTION
Alm Actual

[ Time (nours) | % Relessed  + 20% imit AG-OABA1  ABO4BA2 AB052 A2
05 275 22-33 258 240 267

1 30 24-38 28.0 265 278

2 35 26-42 333 205 35

4 45 3654 430 383 422

6 55 44-56 552 444 532

8 65 52-78 668 533 641

12 85 68-100 870 718 820

16 100 >80 996 877 043

Finally, it 1s to be undersiood that various other modifications and/or aiteratrons
may be made withott departing from the spint of the present invention as outhned
heremn



WO 914418 PCT/AUSSN0E58

CLAIMS

1 A pharmaceutcal composition for the adminstration of an NMDA receptor
antagonist to a human or animal subject, the composrion includng an NMDA
receptor antagonist in an immediate release form in association with an NMDA
receptor antagonist in a controfled release form

2 A pharmaceutical compoaion according to claim 1 wherein the controlied
release is sustained release or delayed/modified release

3 A pharmaceutical composiion according to claim 1 or 2 providing an
NMDA receptor antagonist o a human or animal subject such that the NMDA
receptor antagonist 18 in the range of from about 1 to 5000 mg

4 A phamaceutcal composition according to claim 3 providing an NMDA
receptor antagoniet to a human or animal subject such that the NMDA receptor
antagonist s m the range of from about 1 to 1000 mg

5 A pharmaceutical composition according to daim 3 providing an NMDA
receptor antagonist to a human or animal subject such that the NMDA receptor
antagonist is in the range of from about 100 to 800 mg

] A phamaceutical composition according to any one of claims 1-5 wherein
an NMDA receptor antagonist in the immmediate release form comprises 5% to
90% of the total weight of the NMDA receptor antagonist

7 A phamaceutical composition according to clam 6 wherem the NMDA

receptor antagonist in the immediate release form compnses 10%-80% of the
total weight of the NMDA receptor antagonist
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8 A pharmaceutical compositon according to claim 6 or 7 wherein the NMDA
receptor antagonist in the immediate release form comprises 15%-50% of the
total weight of the NMDA receptor antagonist

9 A pharmaceutical composthon for the administraton of an NMDA receptor
antagonst to a human or ansmal subject including an NMDA receptor antagomst
in an iImmediate release form in a single dosage form combined with an NMDA
receptor antagonist in a controlled released form

10 A phamaceutical compositon according to clamm 8 wherein the controlied
release is sustained release or delayed/modified release

11 A phamaceutical according to cam 8 or 10 wherein the immediate
release or sustained release form of the NMDA receptor antagonist are combined
in a smgle dosage form such that the amount of NMDA receptor antagonist it the
composition is in the range of about 1 mg to 5000 mg

12 A phamacsutical composition according to claim 11 wheremn the amount of
an NMDA recaptor antagonist is in the range of 1 mg to 1000 mg

13 A phammaceutical composition according to ciaum 14 wherein the amount of
NMDA receptor antagonist in the range of 100 mg to 600 mg

14 A phammaceutical composition according to any one of claims 9 to 13
wherein an NMDA receptor antagonist in the immediate release form compnses
from 5 to 80% of the total weight of the NMDA receptor antagonist.

15 A phamaceutcal composition according to clam 14 wherein the NMDA
receptor antagonist in the immediate release form compnses from 10 to 60% of
the total weight of the NMDA receptor antagonist.

9\



15

WO 97714415 PCT/AU6/00638
-28 -
18 A pharmaceutical composition according to claim 14 wherein the NMDA
receptor antagonist in the immediate release form comprises from 15 to 50% of
the total weight of the NMDA receptor antagorust

17 A phamaceutical composition according to any one of clams 1 to 16
wherein a portion of the NMDA receptor antagonist 18 immediately released
following admirustration and a portion is sustained released to prowvde therapeutc

effact over a period of greatsr than 6 hours to provide a dosage interval of at least
1 to 2 tmes per day

18 A phamacsutical composiion according to clam 17 wherein the
therapeutic effect 1s provided over a penod of 8 to 24 hours

19 A phamaceutical compostion according to clam 17 wheren the
therapeulic effect is provxied over a penod of 8 to 12 hours
20 A phammaceutical composition according to claim 17 wherein the
therapautic effect is provided over a penod of 12 to 24 hours

21 A phamaceutical composiion according to any one of claims 17 to 20
which exhibits more than one peak in a plasma concentraton/me curve in any
one dosage intsrval

22 A phammaceutical composihon according to any one of claims 1 to 21
wherain the NMDA receptor antagonsst in the immediate release or controlled
release form 1s the same or different

23 A phamaceutical composlition according to any one of clams 1 to 22
wherein the immediate release or controlied release form are in a form selected
from the group including active cores comprising active, tablets, mulb-layered
iablets, capsules containing active cores, either coated or uncoated, hquids,

qQl
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powder, granules or pellets, either coated or uncoated, suspensions, an injectable
solution, a supposttory; implant; transdermal patch, or oesmotic pump

24 A phamaceubcal composition according to clam 23 wherein the
immediate release and controlled release form of the NMDA receptor antagonist
are separate components in a multi-layer tablet wherein one or more layers
include the NMDA receptor antagonist in an '/mmediate release form and one or
more layers include the NMDA receptor antagonist in a controlled releass form

25 A phamaceutical composition accoming to clam 23 wherein the
immediate release and controlied release forms of the NMDA receptor antagonst
are dispersed throughout a tablet

26 A phamaceutical composiion according to clam 23 wheren the
mmediate release and controlled release form of the NMDA receptor antagonist
ard’ separate components in a capsule whersin one or more components mclude
the NMDA receptor antagomst in an immediate release form and one or more
components include the NMDA receptor antagonsat in a controlied release form

27 A phamaceutical compoeition according to claim 268 wherein one or more
of the components are active cores or peliets and wherein the active cores are
uncoated or coated for mmed:ate or controlled release of the active and wherem
the pellets are coated for controlled release of the active

28 A phamaceutical composition according to claim 28 or 27 compnsing 8
blend of cores and pellets wherein a ratio of coras to pellets 1s 25/75

20 A pharmaceutical compoarion according to any one of clams 1 to 28
including dextromethorphan or a salt thereof n a dosage form wherein the
dissolution rate In vitro of the dosage form, when measured by the USP Paddle
Method at 100 rpm at 900 ml aqueous buffer (pH between 1 8 and 7 2) at 37°C 18
between 22% and 33% (by weight) dextromethorphan released after 0 5 hour,
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boetween 24% and 368% (by weight) daxtromethorphan released after 1 hour,
between 28% and 42% (by weight) dextromethorphan released after 2 hours,
between 36% and 54% (by weight) dextromethorphan released after 4 hours,
between 44% and 68% (by weight) dextromethorphan released after 8 hours,
between 52% and 78% (by weight) dextromethorphan released after 8 hours,
between 88% and 100% (by weight) dextromethorphan released after 12 hours,
and greatsr than 80% (by weight) dextromethorphan released after 16 hours

30 A pharmacautical composition according to any one of claims 1 to 29
wherein the NMDA receptor antagomet s a morphinan selected from the group
ncluding dextromethorphan and dextrorphan, ketamine, amantadine, memantine,
shprodil, fenprodil, dizociipine, remacemide, lamotrigine, niuzole, aptganel,
phencycidine, flupirtine, celfote!, felbamate, spermine, spermidine, levemopamil,
a pharmaceutcally acceptable salt or ester thereof, or a metabolic precursor of
any of the foregoing

31 A phamacsutical compositon according to any one of clams 1 to 30

wherain the NMDA receptor antagonist is dextromethorphan (OM) or a
pharmaceutically accaptable salt

32 A phamaceutical composibon according to clam 31 wherein the NMDA
receptor antagoniat is dextromethorphan hydrobromude

33 A phamaceutical compositon according to any one of claims 1 to 32
wherein the immediate release forms of the NMDA receptor antagonist are
particles of the antagonist or particles of the antagonist admmxed with soluble
compaonents selected from the group including sugars including sucrose, lactose,
fructose, mannitol, polymers includmg polyethylane glycol, hydroxypropyl
celiuiose, hydroxypropyl methy) celiulose, surfactants including sodium lauryl
sulphats, chremophor, tweens, spans, pluronics, insoluble components mciuding
microciystaline cellulose, Ca.(PO,);, taic, asrosol, coatng matenal mcluding
polyethylene glycol, hydroxypropyl methyl cellulose, wax, fatty acids, disparsins »n

N
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sutable material including wax, polymers, pharmacsutcally acceptable oils,

soluble agents or combinations thereof

34 A phamaceutical compositon according to any one of claims 1 to 33
wherein the controlied release form of the NMDA receptor antagonist 18 in a
matrx composition selected from the group including waxes including camauba,
bees wax, paraffin wax, ceresine, shellac, fatty aciis, fatty alcohols, olls,
hardened oiis or fats including hardened rapeseed oil, castor oif, beef tallow, paim
oil, soya bean oll, insoluble matrix polymers inciuding ethyl celluiose, cellulose
acetate butyrate, celiuiose acetates, polymethacrylates contammng quatemnary
ammonium groups or other pharmaceutcally acceptable polymers, water soluble
matrix matenals including polymers such as polysthylens glycol, hydroxypropyi

cellulose, hydroxypropyl methyl cellulose, polyvinylpymolidone, polyvinyl alcohol,
and monomenc materials mciuding sugars including lactose, sucrose, fructose,

mannitol, saits including sodium chionde, potassium chionde, organic acids
including fumanc acid, succinic acx, lactic acd, tartanc acid and mbctures thereof

35 A phamaceutical composibon according to clam 34 further Including an
entenc polymer selected from the group including hydroxypropyl celiuiose,
hydroxypropyl methyl celluiose, polyvinyl acetate phthalate, cellulose acetate
phthalate, cellulose acetate tnmelitate, shelilac, zein, and polymethacryiates
containing carboxyl groups or combmatons thereof

36 A pharmaceutical composion according to any one of claims 1 to 35
wherein the composition further includes a binder selected from the group
including hydroxypropyl cellulose, hydroxypropyl methyl cellulose, ethyi cellulose,
cellulose acetate butyrate, or entenc binding matenals such as hydroxypropy!
methyl cellulose phthalate, polyvinyl acetate phthalate or combinations thereof

37 A phamaceubcal composition according to any one of clams 1 to 38
wherein the immediate release or controlied release forms are coated with a
pharmacsutically acceptable coatng composition compnsing ethyl celiulose,

Q3



WO 97714418 PCT/AUS6/00658
-30-

celiuicse acetate butyrate, celluiose acetates, polymethacrylates contaming
quatemary ammonium groups or other phamaceutically acceptable polymers,
polysthylene glycol, hydroxypropyl celiulose, hydroxypropyl methyl celiulose,
polyvinyipyrrolidone, polyvinyl aicohol, and monomeric matenals such as sugars
ncluding lactose, sucrose, fructose and mannitol, salts including sedium chloride,
potasaium chionde and denvatives, organic acds including fumaric acid, succinic
acid, lactic acd and tartaric acld and mixtures thereof, entenc polymers including
hydroxypropyl cefiulose, hydroxypropyl methyl cellulose, polyvinyl acetate
phthalate, celiulose acetate phthalate, cellulose acatate trimellitate, shellac, zein,
and polymethacrylates containing carboxyl groups

38 A pharmaceutical composition according to claim 37 wherein the coating
composition includes a plastciser from 0 to 50% by weight selected from the
group including silicon dimade, fitanium dioxide, talc, kaolin, alumina, starch,
powdered celiuloae, MCC, polacriiin potassium, or any combination thereof

38 A phammaceutical compostion according to any one of claims 1 to 38
further including a filler compnsing 0 to 200% w/w and selected from the group
mcluding silicon dioxide, titanium dioxide, talc, kaoln, atumina, starch, powdered

coliuicse, microcrystaline celiuiose, polacniin potassium, or any combinaton
thersof

40 A phammaceutical composition according to any one of clams 1 to 38
further comprising a swelling/gelling polymer selectad from the group including
hydroxypropyl cellulose in the range 0-50% wiw or a hydrophobic matenal such
as cetylaicohol in the range 10-80% wiw

41 A pharmaceutical composition according to any one of clams 1 to 40 i a
form suntabie for oral or rectal administrabon or for administration by transdermal,
intfravenous, intramuscular, subcutaneous, intrathecal, epwxdurel or
intracerebroventncular means
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42 A method of preparing a pharmaceutical composition for the administration
of an NMDA receptor antagonist o a human or animal subject, the composstion
including an NMDA receptor antagonist in an immediate release form in
association with an NMDA receptor antagonist in a controlied release form sad
method including

providing & matnx or coated core containing an NMDA receptor antagonist
to provide controlled release of a NMDA receptor antagonist,

providing a mixture contmining @ NMDA raceptor antagonst to provide an
immediate release of 28 NMDA recaptor antagonist; and

combining the matrix or coated core with the madure

43 A method according to claim 42 wherein the matrnx core 18 a matrix
compoation selected from the group including waxes Including camauba, bees
wax, paraffin wax, cereaine, shellac, fatly acids, fatty alcohols, ois, hardened oils
or fats mcluding hardened rapeseed oil, castor oil, beef taliow, palm oil, soya
bean oll, insoluble matrix polymers including ethyl cellulose, celiulose acetate
butyrate, cellulose acetates, polymethacrylates containing quatemary ammonium
groups or other pharmaceutically acceptable polymers, water soluble matrx
materials including polymers such as polysthylane glycol, hydroxypropyl
cellulose, hydroxypropyi methyl celiulose, polyvinyipyrrolidone, polyvinyl alcohol,
and monomenc matenals including sugars including lactose, sucrose, fructose,
mannitol, salts inciuding sodium chioride, potassium chionde, organic acws
including fumanc acid, succinic acid, lactc acd, tartanc acid and mixtures thereof

44 A method according to clam 42 wherein the coated core s a core of
NMDA receptor antagonist coated with a pharmaceutically acceptable polymer
including diffusion barner polymers with or wathout porosity enhancers selected
from the group including ethyl cellulose, cellulose acetate butyrate, cellulose
acetates, polymethacrylates containing quatemary ammonium groups or other
pharmaceutically acceptable polymers, polyethylene glycol, hydroxypropyl
celiulosa, hydroxypropyl methyl cellulose, polyvinylpyrrolidone polyvinyl alcohol,
and monomenc matenals such as sugars mcluding lactose, sucrose, fructose and

¥
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mannitol, salts including sodum chionde, potassium chlonde and denvatives,
organic acids including fumanc acid, succinic acid, lactic acid and tartaric acid
and modures thereof, enteric polymers Including hydroxypropyl celluloss,
hydroxypropyl methyl celiulose, polyvinyl acetate phthalate, celluicse acetate
phthalate, cellulose acetate trimelitate, shellac, zein, and polymethacrylates
containing carboxyl groups

45 A method according to claim 42 wherein the core and the modure are
combmed and compressed Into a tablst form and wherein the core and the
modure are dispersed throughout the tablet form

48 A method according to clamm 42 wherein the core and the mixture are

combined and compressed into a tablet form such that the core and the mixture
form a multlayer tablet form

47 = A method according to claim 42 wherein the core and the mixture are
combmed into a capsule

48 A method for the therapeube or prophylactic treatment of pain m a human
or anmal subject, the method including administenng to the subject, a
composition according to any one of clams 1 to 41

48 A method according to claim 48 for the treatment of chronic or acute pain
50 A method according to claim 48 for the pre-emptive treatment of pain

51 A method for the treatment of Huntington's disease amyotrophic lateral
sclerosis (ALS), AlDS-related dementa, Alzheimer's dmsease, schizophrenia,
motonaurone diseasss and CNS and brain injunes resuling from a number of
causes including trauma, stroke and neurosurgery in a human or animal subject,

the method including administenng to the subject, a composition according to any
one of claims 1 to 41
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52  Akitincluding a plurality of unit dosage forms, in a container or the like, the
container including indicia indicative of a dosage regimen, at least one of the unit
dosages bemng in the form of a pharmaceutical composthion accordng to any one
of claims 1 to 41

53 A kit according to claim 52 further including nstructions and unit dosage
forms providing immediate releasa and controlled release of NMDA receptor

antagonist

A
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ANTICONVULSANT CONTAINING
COMPOSITION FOR TREATING
NEUROPATHIC PAIN

Thus 18 & contumation of spphcation Ser No 09/253,598
filed Feb 22, 1999 now U.S. Pat. No 6,187,338, which 1sa
contnnation of Sar No PCT/US97/14680 filed
Ang. 21, 1997 This application claims benefit under 35
US C §11%e) of US Provmmonal Apphcation No. 60/024,
508 filed Ang 23, 1996

BACKGROUND OF THE INVENTION

This mvention relates to a compomtion and method for
alleviating neuropathue pam More particularly, tins mven-
tion s directed to a compomtum and method fir alleviating
neuropathic pun m winch a nsuropatine pam-alisviating
amount of an anticonvulsant i1z combined with an
anticonvulsant potentiating amount of a nontoxic
antagomst, or blocker, for the N-methyl-D-aspartate
(NMDA) receptor ar nontoxc subatance that blocks a major
tracellular consequence of NMDA recepior activation

Neuropathic pam 15 pamn that 1 due to functional sboor
mahnes of the nervous system. Faelds, “Pun”™, McGraw
Hill, Inc. (1987), pp 133 et soq There are a vansty of
possible mechamsms by which nerve dysfunchion can cause
neuropatine pamn. hyperachvity 1n pramary afferent or central
nervous system (CNS) nociceptive neurons, loas of central
mhibitory connectwoas, sand increased activity 10 sympathetic
eifferents. Neuropatine pam tymcally occum following injury
10 elements of the nervons system mvolved 10 nociception,
such as penphenal nerve inury, in which the lesions deaf-
ferent the nociceptive pathway, the resultant pmn sometimes
being referred to deafferentation pamn  Neuropathie pam 1s
much more likely to occur with penipheral than with central
nervous system damage Examples of cansos of pamnfil
nerve mjury are accuental trsuma, tumom, cerval of Inmbar
spme discase, and surgcal procedures Theae infunes usu-
ally mvolve one cx two penipberal nerves or nerve roots, and
the pan 18 felt 10 the body region normally mnervated by the
damaged nerves Additionally, there are also tomc,
metabolic, and bhereditary causes of painful
polyncuropatines, eg., alcohal abuse, cisbetss mellitus.
These tond 10 be symmetrical and are most severe on the
distal lmbs.

SUMMARY OF THE INVENTION

In accondance with the present mvenhion, a drug compo-
siion = provided which comprises a peuropatinc pam-
alleviating amount of at least ano anticonvulsant 1 comin-
nabon with an anhconvulsant-polenhating amount of at loast
one nontoxic antagomst for the NMDA receptor or noniomc
subsiance that blocks a major intracellular conssqnence of
NMDA receptor activation.

Further m accordance with the present mmvention, a
method of alleviating nouropatine pain = provided winch
comprscs admimstermg to a mammal exhibitmg newro
pathie pam (2) a2 nenropathic pain-alleviating amount of at
least one anticonvulsant and (b) an anticonvulsant
potentating amount of at least one nontoxc ambagomst for
the NMDA receplor or nomioxic substance that blocks a
major intraceliular consequence of NMDA receptor actrva-
ticn with (s) beang adminstered pmor 1o, with or followmg
the admmmiration of (b).

The expression “N methyl-D-aspartate receptor™ shall be
understood to nclude all of the bindmg mie subcategores
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binding mte, the yicychdine (PCF)-bmdmg mte, cic., a5
woll as the NMDA chammel Thus, the wvemtion herean
contemplates the uss of nontoxic substances that block an
NMDA roceptor hinding site, c.§., dextrorphan, or the
NMDA channel, o.g. a somwce of magnesum such as

magnesom sulfate
The term “nontoxc” as used herenn shall be understood 1n
a relaive sense and 18 miended to any substance

that has been approved by the United States Food and Drug
Admmstration (“FDA") for admmstraton to humans or,
keeping with estabhshed regulatory cribersa and practice, 18
susceptible to approval by the FDA for adnnmstration tn
homans. The term “nontoxc”™ 1 also wed herein to drstm-
guish the NMDA recoptor antagonsis, or blockers, that are
useful 1n the practice of the present wrvention from NMDA
receptor antagomsin such as MK 801 (the compound
5-methyl-10,11-cihydro-SH-chhenze{a,d [cyclohepten-5,10-
mne), CPP (the compound 3{2-carboxypiperazn-4-yl]
acxi} and PCP (the compound 1-(1-
phenylcyclohaxyD)pipenichne) whase tomcihes effectively
preclude their therapentic use

The cxpresmon * pun alleviating” shall be
understood herem to incinde the “neuropathic
pam-suppressmg”™ and pa nhibiting™ as the
uvention 18 apphcable to the alleviation of cnstng neuro-
patinc pmin as well a8 the suppresswon or mhibition of
nouropatine pam winch wounld otherwise ensue from an

imminent nouropathic pun-causng event

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Any of the pain alleviating antwconvulsanin can be used
beroin. For extormuve hatings of anticonvulsants, see, ¢.g.,
Goodman and Gilman s “The Pharmacentical Bams Of
Therapeutics™, 8th cd, McGraw-Hill, Inc (1990), pp
436-4562, and “Remmgton s Pharmaceutical Sciences®, 17th
ed., Mack Publsiung Compeny (1985), pp 1075-1083

nouropatinc pam-alleviating enhconvulsants that
can be wscd berein mehude lsmotngine, gabapentn, valproic
acid, topiramate, famotodine, phenobarbatal,

diphenylhydantom, phenytom, mephenytoiwn, ethotom,
othosnximade,

methsuximide, phensuximide, trimethadione,
benzodinzepme acctamlarmde, progabide
clonazepam, divalproex sodmm, magnemum sulfate

igection, metharbital, paramethadone, phonyioan sodmm,
vulptomlod:um,chbmm mlthame,dilmtm.d:plnnylm
and L-5-bydraxytryptophan

Among the nontoxic substances that block the NMDA
receptor and as such are usefunl for the neuro
patinc -llhvnl:mg actvity of the anticomvulsant m
accordance with this mmvention are dextromethorphan ((+)-
3-hydroxy-N-methyimorpunan), i1ts metabolile
((+) 3-hydroxy N amantsdme (1-amino

adamapting), memantine (3,5 dimethylarmnoadamantone),
therr muxtures and thewr y accoptable salts.
Other useful nontoxic substances that biock the NMDA
r mclude pymoloquinohne qunone and cis-4-
{phosphonomethyl)-2-prperidinecarboxyhe acd.

In sdditson to or m place of, a blocker for the NMDA
recepior at least one nontoxic substance that blocks a major
wntracellular consequence of NMDA receptor achivation can
also be used. Activation of the NMDA receptor, a subtype of
excitatory amno acxd receptors, mduces a mmber of
changes 1 the functional achvity of nerve cells and,

associated with the NMDA recopior, o.g., the glycine-  parhculsr, ther capacity for exciiabhity or inhibiton 1 the
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presence of an addictive mubstance via an ncrease m it
colluler Ca++ concontrabon The major comscquences of
NMDA recepior actrvabon inchide the following sequences,
or cascades, of eveats occurmg withnn nerve cells.

8) translocation and achvation of protein kinases such as

proten kinase C—+phosphorylaton of substrate pro
temns such as cytosolic enzymes, channel proteins,
receplor protems, etc —»changes 10 functional activity

b) mntuton of early gene (c-fos, c-un nf-268, eic)
oxpresmion by either mcroased mtracelinlar Ca++ or
Cas+s-activaied protem lnnases-sexpreasion of func-
uonal genes respoosibls for productoon of cellular
emzymes (such as protemz kmases), receptor prolems
(such as the NMDA meceptor), 1on charmel prolems
(such as K+, Na+, Cad+ channels), neuropeptides (such
as dynorphin), ete.—»changes m functional actrvity

¢) Ca++/calmodulin (or other Ca++ bunding protewns)
mndoced activabon of enzymes and other cellular
components—actrvahon of Cad/calmodulin-protem
kinase systems such as Cas-/calmodulin kinase
II—autophosphorylation of cozymes (e¢.g, Casd/
calmodalin kipase 1I) or other fumctional
protcine—+changes 1 functional activity,

d) Ca++/calmodulin mduced activation of constumtive
mitnc omde synthase as well as inductron of mducible
nnc oxide syathass—production of nunc oxide—+i)
production of cyche guaromne monophosphate via
actrvation of guanomine cyclase resulting 10 activation
of protem lnnages and early gene expresion, u) diroct
Protemn modification such as enzymos, receptor and/or
channs] protoins, 1i) hpad membrane modification and/
or mclec acud modificabion via scavengs of froe rach
cals, 1v) mductn of nsurotoxicity at hagher minc
oxide lavels, v) rotrograde acuions 1n adjaceat neurons
or ghal cells such as facilitation of glutamate release/
NMDA recepior activation and/or inhibihion of post-
symaptic NMDA rcceptors—»changes 1n functional
acuvily,

¢) wtcractions with the cyclic adenomne monophosphate/
protomn kunase A system, the phospholipase C-inomiol
tnphosphate Ca++/diacylglycerol-protein kinase
sysiem, the phospholipase A2-arschidomic acid/
prostanoxis/leukotrioncs system—+changes n func
tonal actrvity induced by second messenger syntems
other than NMDA receptor/Ca++/Cas-+—calmodulin/
protem kinase sysiems, and,

f) mteractions with other cxcitatory amino acud receptor
subtypes including non-NMDA recepiors and metabo-
tropic receptors as well as miracellular events sibse-
quent to the actrvation of these excitatory amng acad
receptor subtypes—»changes mn functional activity
duced by the non-NMDA and metabotropic recepior
acuivation

A substance that blocks the NMDA receptor will efficc-

tively prevent all of the foregoing major iatracellular
soquences of evonts from talang place However, oven with
activation of the NMDA recepior, it s still possible to treat
newopathic pun m accordance with this ivenhon by
administenag the anticonvulsant and a nontame sabstance
that blociss at least one of the foregomng major tracellnlar
scquences of events brought about by actwanon of the
NMDA receptor Thus, ¢.g., & substance that 1merferes with
translocation and activation of protem Innase C ar with
calmodubin 1nduced actrivation of constitutive mitnic oxde
synthas¢ as well s induction of mducible mtnc oxde
synthase s also useful for the practice of thus mavenbon
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Nontoxic substances that block a major mtracellular con-
sequence of NMDA recepior achvation and are therefore
useful 1n the practsce of the wvention mchude whibitors of
protom kinass C,0.g. gangliosades such as ganghomde GM,
{monosisloganglioside) and ganghioside GT,,
{tnsaloganghomde), ampinpatine long chain bascs such ss
sphmgosine, N.N,N-tnmethylsphingomne, sphmganme and
psychosine, quinolyloxazole-2-onea such as 4-methyl-5-(3-

quoolmyf)-2-(3H)-oxzolons and pheayl-5-(2-qunohnyl)-
2-3(3H)-oxarolone, 1,4-bis-{ammp-hydroxyalkylamino)
anthraquinones such as 1,4-bis-(3-propylamino 2
hydroxypropylamine)-9,10anthracensdione and 1,4-tns-(3
benzylamino 2 hydroxypropylamino)-9,
10anthracenodione, and, mixturcs arxl pharmaceutically
aoccptable salts of any of the

Addihnnal nontoxic substances that block a major mira-
celhilar consegquence of NMDA receptor activation and as
such arc usefol n the practice of the wvention nclude
mhibitors of calmodulin, such as tho phenothamnes, m
particular, chlorpromazine, chlorpromazine sulfoxide,

dimaleate, parphenamne, amne,
fluphenaxine, fluphenszine cnanthate, Auphenazine
decanoate, thioridazine, mesoridazine besylate,
piperacetazine, dimaleats, carphemamne
dimaleate, butapsrazine dimaleate and phenotinazine sul-
foxide, naphthalenesulfonamides such as N-(6-
amnohexyl)-S-chloro-1-naphthalenssnlfonamide, N-(6-
ammohexyl)-5-chloro-2-naphthalencsolfonamude and N-{6-
aminohexyl) 5-bromo-2-naphthalenesulfonamide,
4-subshtuted-4H,6H lof1,2-2] 4,1 benzoxazepines
such as 1,3-dihydro 1- 1 1{(4-metlryl-4H 6H-pymrold1,2-a]
[4,1]benzoxazepin-4-yl)methyl}-4-piperidinyl}-2H
benzimidazol-2-one, benzhydryls such as N-[2]
{(diphenylmsthylthioethyl]-2-(trifluoromethyl)
beazenesthanamine N-[z-(b-(ll-ﬂuotwhny[) methylthan)
ethyl}-2-(influoromethyl)be: N{2-(bs
{4-fluorophenyl)methylthio)ethyl]- 3-(tnﬂuommothyl)
bonnneethanamine trcyclic antidepressant drugs such as
imipramine, 2-chloroimipramine and amnptylme, penflu-
ndol, hnhpcndol. pumozde, clozapne, calmudazohn, and,
muxtures and pharmaceutically acceptable salts of any of the
foregoing.

Of the two groups, the NMDA-feceptor amtagonisis are

pmbnedmdoflhﬂe.txmmlhmphmumﬂypm-
frred due to 1ts wide use 1n over-the-counter medicat

where 1t functions as a cough suppressant.

With regard to dosage levels, the antconvulsant rmst be
present 1n g ncuropatiuc pun-alleviatmg amount, e.g., at a
level comesponding to the gencrily recoormended adult
uman dosages for a particular anticonvulsant, and the
NMDA recoptor blocker or subatance that blocks a major
miracellular consequence of NMDA. actrvahion must be
present at a3 level that potenbates the neuropatine pamn-
alleviating effectiveness of the anticonvulsam Specific dos-
age lovels for the anticonvulsants that can be used heremn as
gIven, wier alis, i the “Physicians’ Desk Refirence”, 1996
Ediion {(Medical Economics Data Produchon Company,
Moatvale, N.J) as well as 1n other refierence works mcluding
Goodman and Gilmans *“The Phurmaceutical Bams of
Therapeutics™ and “Remington s Fhanmaceutical Sciences™
bath of whch as referred to above. Grven the wide varation
m dosage level of the anticonvnlsant which depends to a
Inrge extent on the specific anticonvulsant being
admmatersd, there can aimilarly be a wide vanation 1 the
dosage level of the NMDA recepter blocker or substance
that blocks a major intracellular consequence of NMDA
recepior acuvauon These amounis can be deterrmned for a
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parucular drug combination 1o accordance with this mven

tion employmg routine expenumental testing In cass of the
anticonvulsant phenobarbital and the NMDA re

blocker dextrome of from 50 to 300
mg/day of the former coadmnmtared with from 30 to 120
mg/day of the Iatter will wsnally provide acceptable resulis.

While the neuropatine pamn-alleviating anticonvulsant and
anticonvulsant-potentiating nontoxic NMDA receptor
blocker or nontoxic substance that blocks a major mtracel-
hular consequence of NMDA recepior activation need not be
adminmicred together, they must both be present 1n the
pahicat at effective levels at the same tume While 1t 15 witlon
the scope of the wmvention to separately admumster the
anticonvulsant and the NMDA receptor blocker or nontoxic
subsiance that blocks a3 major miracellular conscquence of
NMDA recepior actrvation, as & matter of convenence, 1t 18
prefermed that thess drugs be coadmnsiered m a mngle
dosage form All modes of admimstrations are
contemplated, o.g., orally, rectally, parenterally, mtranasally
and tomcally

A therapeutic compomihon coptaming the anbconvulsant
and nontoxic NMDA receptor blocker or nomioxc substance
that blocks a major intracellular consequence of NMDA
receplar activation will onhinanly be formulated with one or
more pharmaccutically acceptable ingredients m accondance
with known and cstablished practioc Thus, the composstion
can bs formulated as a hqued, powder, eloar, mjectable
lohuon.dc.Fomullumﬁlonlmmbem:hdu
tablots or hard capsules wherein (he
activo ingredients are mmdwnhanmennhddﬂmm-u:h
as calaum cubomte, calcium phosphate or kaoln, or as soft
gelatin capsules whorein the active mgredients are mxed
with an okeaginous medivm, o g., liqud paraffin or ohve oil

Agqueous suspensions can mclude pharmaccutically
acceptabls excipients such as suspending agents,.o g,
sodium carboxymethyl celiulose, methylcellulose,
hydroxypropylmethylcellulose, sodium alginate,
polyvinylpyrroldons, gum tragacanth and gom acacia, dis-
peraing or wethng agents such as naturally occurnng
phosphatide e.g., locithin or condensation, producis of an
alkylene oxude with fatty scuds, e.g polyoxycthylens
stearale, or condonsation producis of ethylens oxide wath
long chain aliphatic alcohols, ¢ g, beptadecacthylene
oxyceianol, or condensation prochucts of etbylene oxudo with
partial esters derved from faity acuds and a hemtol, e.g,
polyoxyethylens sorbital monoleate or condensation prod-
ucts of ethylens oxide with partua] estors denved from fatty
acads and bexitol anhydndes, .g., polyoxyethylene sorbatan
monoleate The aquecus suspensions can also contawn one or
more preservatives, ¢ g othyl-or-n-propyl-p-hydroxy
benzoate, one or more colorng agents, one or more flsvor-
mng agenis and one or more sweetemng agents, such as
sucrase, sacchann or sodium or calemm cyclamate

In addihon to antwonvulsant and nontoxic NMDA recep
tor blocker or nontoxic substance that blocks a manor
miraccllular consoquence of NMDA receptor acuvation, the
therapentic composition herein can optwonally contan at
loast cno other pharmacologrcally active substance o.g., &
non parcotic analgesic such as acctarmoophen or a non-
steroudal anti-mflammatory drug (NSAID) such as aspinn,
diclofenac, diflusmal, etodalac, fenbufen, femoprofen,
flufenisal, flurbiprofen, 1buprofen 1ndomethacin,

» kctorolac, meclofenamic acid, mefenamuc acad,

nabumelone, naproxen, oxaprozin phenylbutazone,
proxicam sulindac, tolmetm, mmeprac, and the hice

What 15 clamned 1s.

1 A peuropatinc pun-alleviating compaosition for admin
stration to a mammal sxhibnhing, or sbout 10 exhibit

10

15

repathic pain which compnses () gabapentin and (b) at least
one nontaxic antagonst for the N-methyl-D aspariate recep-
tor or nontoxic substance that blocks a major mtracellular
conscquence of N methyl-D-aspartate activation,
the combmed amount of (s) and (b) 1n the composition bewng

2 The composihon of clamm 1 wherem (b) 18 at least ono
member selecied from the group consisting of
dextromethorphan, dextrorphan, amantadine, memantine
and pharmaceutically salt thereof.

3 The compomtion of clamm 1 wherem () and (b) each 18
present 1o a sustamed relesse carner

4. A neuropathic pamn-alloviatmg composition for admm-
stration to a mammal exhitibng, or about to exhibit, neu-
ropathic pun winch compnises (a) at least one member
sclected from the group conmsting of lamotngine,
gabapentin, valproic acid, topiramate, famolodipe,
phenobarbital, diphenylhydantoin, phenytoin, mephenytom,
ethotomn, mephobarbital, primidone, carbamazepine,
ethasummmde, methsnynmde, phensuzwmide, trimethadione,

phenscermde, acetazolammde, progabude,
elonlmplm. davalproex sodium, magnemum sulfate
nection, metharbiisl, paramethachone, phenytcan sodmm,
vnl;mm sodmm, clobazam, salimame, dilantin, diphenylan
and L-5 hydroxytryptophan, (b) at leasl one nontoxic
antagomst for the N-methyl D-aspartate receptor or non-
toxic substance that blocks 2 major mtraccllular conse-
quence of N-methyl-D-aspartate receptor achvation and (c)
at loast one analgesic, the combmed amount of (s) and (b)
m the com bemng a peuropathic pan-alleviatng
amount and the amount of (b) m the composiiion being
sufficient ®© potentiate the neuropathic pam-alleviating
effectiveness of (a).

5 The composition of clam 4 wherem (b) 1s at least one
momber selected from the group consisting of
dextromethorphan, dextrorphan, amantadine, memantine
and pharmaccutically acceptable salt thereof
6§ The compombon of clum 5 wherein analgesic (c) 18 a
pon parcobc analgesic

7 The compomton of clum & wheremn non narcotic
analgesic (c) 1= at least one member selected from the group
consmating of acetammmophen and nonsteroidal ann
mflammatory drug

8 The composition of clamm 7 wherein the nomsteroxdal
ants-inflammatory drug is at least one member selected from
the gromp conmsting of aspinn, diclofonac, diffusinal,
etodolac, fenbufen, fenoprofen, flufemsal, flurbiprofen,
ibuprofen, indomethsen, ketoprofen, ketorolac, meclofe-
pamic acid, mefenmamic acud nabumetone naproxen,
oxaprozn, phenylbulazone, piroxican, suhindac, tolmetm
and zomepirac.

9 A meihod of alleviating nenropathee pan m & mammal
exhibitmg, or about to exhilnt, neuropatic pun winch
comprises admimstermyg tn the mammal a seuropatine pam-
allsviating compomition which compnises (a) gabapentin and
(b) at least one nontoxxc mtagomst for the N-methyl-D-
aspartate receptor or oontoxic substance that blocks s major
wtracellular conssquence of N methyl-D-aspartate receptor
activatwm, the combmed amount of (a) and (b) m the
compomtion being a neuropathic pun-alleviahng amount
and the amount of (b) m the compomtion bemng sufficwent to
potentiate the neuropathic pam-alleviating effoctrvoness of

& (a)

10 The method of clam 9 wherem (b) 18 at least one
member selected from the group consisting of



()

US 6,406,716 B2

7
dextromethorphan, dextrorpban, amantadmne, memantine
and pharmaceutically acceptabls salt thereof.

11 The method of clum 9 wheromn (o) and (b) each 18
proscnt 1n a sustamed relcase camner

12 A method of alleviating neuropathic pain 1n 8 mammal
exiniting, or about to exhilt, nsuropatine pun winch
comprnses admimstenng to the mammal a neuropatinc pam
alleviating composition winch comprses (a) at least one
member solscted from the group consisting of
gabapentin, valproic acid topiramate, famotodine
phencbarbital, diphenylhydanion, phenytoan, mephenytom,
ethotoin, mephobarbital, primidone, carbamazepne
cthosuxmide, methsuxmmide, phonsmumide, tnmethadione,
benzodazepine, phemacerde, ascetazolamude, progabade,
clonazepam, divalproex sodium magnesium sulfate
mjecton, motharbital, pammethadione, phenytomn sodmm,
valproate sodmm, clobazam, sulthiame, dilantin, diphenylan
and L-5-hydroxytryptophan, (b) st least one nontoxc
antagomst for the N-methyl-D-aspartate receptor or nom-
lonc subsiance that blocks a mayor mntracellular conse-
quence of N methyl D aspartate recoptor actrvatwon and (c)
at least onc analgosic, the combined amount of (a) and (b)
mn the being a neuropatine pam-allevisting
amount and the amount of (b) in the compombon being
sufficent to polentats the neurgpathic pawn-alleviatmg
effectrveness of (a).

13 The method of claim 12 wherenn (b) s at lsast one
member selected from the group consisting of
dextromethorphan, dextrorphan, amantsdme, memantine
and pharmaceutically acceptable salt thereof.

14. The method of clam 12 wherein amalgesic {c) 15 a
non parcotic analgesic.

15 The method of clam 14 wherein non-narcotic anal-
gemc (c) = at loast one member selected from the group
consisting of acotaminophen and nonsteroidal anti-
flammatory drog.

16 The method of clum 15 wherein the ponsicrowdal
ant1 inflammatory drug 1s at Jeast one momber selected from
the group conmsting of aspinn, diclofensc, diflusinal,
ctodolac, fenbufen, fenoprofen, fiufenisal, Aurbiprofen,
ibuprofen, indomethacin, ketoprofen, kestorolac, meclofe
namic acud, mefenamic acid, nabumetone, naproxen
oxaprozin, phenylbutazrone, puoncan, suhndac, tolmetin
and

ZoMepIrac.

17 Amethod of alleviating neuropathic pam in 8 mammal
exhitntmg, or about to exhibit, neuropatine pam caused by
accidenial traums which compnses admmmtermg to the
mammal a nsuropatine pap-alleviating composiiion winch
comprises (2) gabapentin and (b) at least one nonmtomc
anisgomist for the N-methyl-D-aspartaie receptor or non-
toxic substance that blocks & major mtracelhlar conse-
quencs of N-methyl- receplor activation, the
combincd amount of () and (b) 1n the composison being a
neurcpathic pam-alleviating amount and the amount of (b)
1 the compasition bewng sufficsent to poteathate the neuro-
pathic pun-alloviating effectivencss of (a)

18 The method of clum 17 wherem (b) s at lesst one
member selected from the group consisting of
dextromethorphan, dextrorphan, amantacdine, memantine
and pharmaceutically acceptablo salt thereof.

19 A method of allevisting neuropathic pam n a mammal
exhilnting, or ahout to exhibit, neuropatiuc pam caused by
accudental teuma which comprises o the
mammal a nenropatine pam-allevating whuch
comprises (2) at lsast one member selected from the group
consising of lamotrigpine gabapentin, valproic acad,
topiramate, famotodme, phenobarbital, diphenylhydantom,

15
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phenytoin mephenytoin, ethotoin, mephobarbital
pnmxione carbamazopme, o mothsuximde,

phensuximide, trimethadione, benzodiazepine,

parametbadione, phenyton sodium, valproate sodmm

clobazam, suliuame, dilantin, diphenylan and L-5

hydroxytryptophan, (b) at lcast one nontome antagnmat for
the N-methyl-D aspariate receptor or nontoxic subsiance
that blocks & major wtracellular consequence of N-methyl-
D-aspartaie receptar achvation and (c) at loast ons analgemc,
the combined amount of (s) and (b) 1n the compomation being
a neuropatine pan-alieviating amount and the amount of (b)
1 the compamhon being sufficient to potentiate the nevro-
patinic pun-alloviating effectrveness of (x)

20 The method of claim 19 wherem (b) 15 at least one
member selecied from the group consisting of
dextromethorphan, dextrorphan, amantadine, memantine
and pharmaceutically acceptable salt thercof
21 The method of clam 20 wheremn analgesic (€) 1 a
nen-narcobic analgesic.

22 The method of clum 21 wherein non-narcotic anal-
gomic (¢) 1 at least one member selected from the group
consisting of scotaminophen wnd nonstercndal ant
wflammatory drug.

23 A method of allevasting nenropathac pain 1n a mammal
exhibiting, or about to exhibit, nenropathic pain caused by a
tumor which comprses admumstenng o0 the mammal a

pam-alleviating composmtion which

{a) gabapentin and (b) at least one nontoxmc antagonist for
the N-methyl D aspartate receptor or nomtoxnc substance
that blociks s major wirscelilar consequence of N-methyl

D-aspartate receptor actrvation, the combined amount of (2)
and (b) 1n the composiion bemng a neuropatie pamn-
alleviating amount and the amount of (b) 1n the compasihon
being sufficicnt to potentiate the neuropathic pan-
alleviating effoctivencss of (a)

24. The method of claim 23 wherem (b) = at least one
member selected from the group consisting of
dextromethorphan, dextrorphan, amantadine, mementing
and pharmaceutically acceptable salt thereof,

25 A method of allsviating neuropathic pain 10 a mammal
exhibiting, or ahout to exhibit, neuropathic pain caused by a
tumor which compnses admnsterng o the manmmal a
pouropathic pan-alleviating compomtion which comprmes
(a) at least one member selected from the group consisting
of lamotngine, gabspentn, valproic acd, topiramate,
famotodhne, phenobarbital, diphenylhydantomn, phenytom,
mephenyioin, ethotoin, mephobarbital, primdone,
carbamazepine, ethosuximide, methsuximide,
phensuximide, trimethadione, benzodiazepine,
phenacemide, acetaznlamids, progabide clonazepam, dival-
procx sodivm magneRum sulfate mjecthon, metharbital,
parameitbadicne, phenytoin sodmum valproate sodium
clobazam, sulthiame, dilantin, diphenylsn and L-5-
hydroxytryptophan, (b) at least one nontoxic antagonst for
the N-methyl D-sspariate receptor or nonfoxic substance
that blocis a major mtraceliular consequence of N-methyl-
D-aspariate receptor activation and (c) at lcast one analgesic
the combmed amount of (a) and (b) 10 the compombion beang

allevisting
26 The method of clasm 23 wheremn (b) 1 at least one
member selected from the group consisting of
dextromethorphan, dextrorphan, amantadine, memanune
and pharmaceutically acceptable salt thereof.
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Controlled Release Formulations Using Intelfligent Polymers

Fleld of the Invention
The present mvention 18 directed to novel controlled release formulatons of

pharmaceutically actrve substances and methods for their preperabon. More
particularly, the present invention relates to an camly absorbable, controlled release

pharmaceutical formnlation utlizmg groups of mtelligent polymers having opposing
wettability charactenistics.

Background of the Invention

Controlled release formulatons of pharmaceutical agents 18 an extremely large
market m the pharmaceutical and medical fields. A number of types of controlled
release dosage forms are known, meluding matnix tablet systems meorporating active
mgrechents, fillers and verious types of excipients. The very different properties of
numerous different types of pharmaceutically active ingredients has neceamtated the
development of a oumber of different drug delivery systems utihzing polymer
technology 1n order to provide an appropnate release of 8 partrcular medicament after
oral ngestion by a patient.

US Patents 4,601,894 and 4,687,757 describe a controlled release drug delivery
system winch contams hydroxypropy! cellulose (HPMC) and & second polymer such as
othyicellulose, methylcellulose, sodrom carboxymethyl cellulose or other cellulose
cthers U.S Patent 4,680,323 describes a camer system compnamg hydroxypropyl
cellulose and a carboxy vinyl polymer U'S Puatant 4,695,591 describes the use of
HPMC for mediating controlled release of pharmaceutically active substances. U.S
Patent 4,994,276 teaches a free-flowing dmrectly compressible granulgtion useful as a
slow release pharmaceutical excipient. The excipient includes a hydrophihc matnx
winch includes a heteropolysacchande and a polysacchande material capable of cross-
hinking the heteropolysacchande.

US Patent 4,167,558 teaches a novel sustained release tableted formulation
for oral admimistration. The formulation 18 hydrodynamcally balanced to be buoyunt
1n gasinic juce thereby remmmng 1n the stomach for an extended penod of tme U S
Patent 4,259,314 teaches a method and composition for the preparation of controlled
long-acting pharmaceuticals using a dry carmner or base matenal compnsing an
effective amount of hydroxypropyl methylcellulose and hydroxypropyl cellulose

1
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suitable for use with both hygroscopic and non-hygroscopic matenals. The controlled
long-acting products of the invention are suitable for use m the form of lozenges,
bucal tablets, oral tablets or suppositanes.

US Patent 4,308,251 teaches a tablet formulation compneng an effective
amount of an active acidic therapeutic agent, a release-controlling agent and sn
eromon-promotmg agent mn relative amounts to provide a cnticality factor of less than
450, and 1n proportions of release-controllng end eromon-promoting agent,
respectively, between 0 8-1 6 and 1 -7 5 weaght percent per tablet. The tablets of this
mvention exhibit zero order release m witro and closely approximate zaro order

absorption m vivo

US Patent No 4,361,545 teaches a class of sohd pharmaceutical formulations
winch provides slow, zero arder v vivo release of a wide range of pharmacentically
active mgredients upon oral admmstraion A broad range of release rates can be
presclected by smtable adjustments of tablet propertics The formulations are based
upon c¢antrol of active mngredient release from the surface of the tablet via a controlled
surface erosion mechamsam

US Patent 4,389,393 teaches a carner base material combined with a
therapentically active medicament and shaped and compressed to a sohid umt dosage
form having a regular snd prolonged release paitern npon admmustration, the camer
base matenal bemg ons or more hydroxypropylmethylcelluloses or a mixture of one
or more hydroxypropylmethyicelluloses having a methoxy content of 16-24 weight%,
2 hydroxypropoxyl content of 4-32 weight% and an average molecular weight of at
least 50,000

US Patent 4,525,345 teaches a constant release rate indomethacin
formulation 1n tablet untt dosage form contmming an admuxture of from 50 to 200 mg
of mdomethacin, from about 1 7 to 3 7 weight percent of a slow-dissolving, water-
msoluble cellulose dertvative, from about 1 5 to 5 0 weight percent of a tableting
disintegrant, and fram about 40 to 80 weight percent of & pharmaceutically acceptable
bullang agent or diluent.

US Patent 4,556,678 teachos a tablet conmsting essentially of a
therapeutically effective amount of propranolol to provide a sustamed release thereof
over a prolonged penod of ime The tablet comprises compreased granules having
from sbout 0 1 to about 10 parts by weight hydroxypropyl methylcellulose and about
one part by wezght hydroxpropyl cellulose.

US Patent 4,692,337 tesches a sustamed release pharmaceutical tablet
compnang theophylhine and ethyl cellulose umformly dispersed theren 1n an amount

|63
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of 5 to 200 parts by weight of ethyl cellulose based on 100 parts by weight of the
theophylhne.

US Patent 4,756,911 teaches 2 controlled release pharmaceutical formulstion
1n the form of a coated tablet, contmning a core portion from winch medicament, such
as procamamude hydrochlonde, 1s slowly released over a controlled length of tme
The core also includes one or more primary hydrocolloid gelling agents whichis a
hydropropymethyl cellulose having a viscosrty of wathm the range of from about
1,000 to sbout 6,000 centipoises 1 2% solution at 20°C, a methoxyl content of 28-
30% and optionally a secondary hydrocarbon gelling agent, such as hydroxpropyl
cellulose and/or methyl cellulose.

US Patent 5,073,380 teaches a pharmaceutical sustamned release tablet
contamning g pharmaceutical actrve, hydroxyethyl celluloss, a wicking agent,
povidone, pregelatmzed starch, lubncant and a ghdant.

US Patent 5,417,982 teaches a controlled releass formulation for use with a
vanety of drugs or hormones 1n nucrosphenical form. The drug or hormone, e.g
bovine somatropine, 18 suspended 1n a polymer matnx formed from at least two highly
water soluble biodegradable polymers The microspheres are coated with a (5,1
lactide-giycohde) copolymer

US Patent 4,968,509 teaches an acetaminophen-sustmned release tablet
formed by making a wet gramilation, umng Povidons (FVP) m water or alcohol-water
as the granulating flmd which 1s mixed wath acetammophen, hydroxyethyl cellulose, a
wicking agent e.g. nmicrocrystalime cellulose, then drymg and milhing the granulation
and blending with dry powderad erosion promoter, e.g. pregelatmized starch, wicking
agont, lubricant e.g. magnesium stearate and ghdant e g mlicon dioxide, and
compreasing the resultant granulation.

US Patent 5,462,747 teaches a pharmaceutical sustamed release
homogeneous tablet formed by meaking a wet granulation using povidone (PVP) in
alcohol as the granulating fhnid mixed with a pharmaceutical achive, ethylcellulose, a
wicking agent, ¢ g. microcrystaline cellulose, an eromon promoter, e.g. pregelatrmzed
starch, then drymg and milhng the granulation and blendmg with a dry powdered
crosion promotor, wickmg agent, lubricant and ghdant.

US Patent 5,543,154 teaches a device for the controlled dehvery of a
beneficial agent as a gelatinous dispermion consisting of a core which contains a
beneficial agent, a polymer which forms gelatnrus mcoroscopic particles upon
hydration and 1f desired an agent to modulats the hydration of the polymer; and an
mmpermeable, insoluble coatmg which adheres to and surrounds the core and contamns
apertures which provides an area for the hydration and release of a digperson
compnaing gelatnous microscropic particles

3
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US Patent No 5,439,687 teaches pharmaceutical dosage forms for the daily
oral admimstrstion of mfiedipine or of another calcium antagomst of the
dihydrophyridmne type, cheractensed by the homogeneous matnix contamng 2-50%
by weight of hydroxypropyimethylcellulose having an average molecular weight of
20,000-250,000, 5-60% by weight of a calctum antagomst of the dihydropyndine
type, as well ag excipients compatible with the formulation.

US Patent 5,264,446 teaches a solid pharmaceutical composition of
mfedipine crystals having specific surface area of 1-4 m%/g m the form of tablets, pills,
drages, capsules, suppositones, sachets or two layer tablets resulting 1 sustained
release

‘While these systems can provide for sustamned release of a selected active
mgredient, most of these systems have the disadvantage of bemng affected by the
presence of food and gestronstestingl enzymes 1n the gastromtestinal (GI) tract.
Therefore, the active mgredient 18 often not dehivered 1n a conmstent and reproducible
manner In addition, osmotic and press coated tablets are particularly difficult and
expensive to manufacture.

It 18 therefore particularly desirable to demign an efficient drug delivery system
that 18 capable of controlled drug dehvery of both high dose, hughly soluble,
Irydrophillic and low dose, poorly soluble, lydrophobc pharmaceutically active
substance(s) into the gastromtestmal tract (GIT) m order to provide sustained therapeutic
effects for over 24 hours with only a aingle dose and without any food effect. It 15 also
highly demirable to develop a drug dehvery system that 18 relatrvely easy and
inexpensive to mamufacture and more efficient in providing a sustamned release of
pharmaceutical agents than the known controlied dehivery systems.

Sammary of the Invention

An object of the present invention 18 to provide a novel controlled sustained
release delrvery composition which may contain a wide vanety of pharmaceutically
achive mgredients and which demonstrates good absorbablity of the selected active
ingrechent and a muntenance of the therapeutically effective blood level of the
pharmaceutically active ingredient for a long duration of tme by one time
admmustration. This novel controlled release composition and system has been

named mtelhGITransporter™

According to an object of the present invention there 15 provided a novel
controlled release dehivery compomtion compnising at least one selected
pharmaceutically active ingredient mcorporated within a homogeneous matnix
compnang effective amounts of two telligent polymers having opposing wettability
charactenstics, wheremn one polymer 18 selected which demonstrates a stronger
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tendency towards hydrophobicity and the other polymer 15 selected wiuch
demonstrates a stronger tendency towards hydrophihcity

Preferably, the active pharmaceutical ingredient selected has a water contact
angle (0) such that cos 0 15 between +0 9848 and -0 9848 Also, preferably the
intelhgent polymer demonstrating a stronger tendency towards hydrophobicity 1s
ethylcellnlose (EC) whereas the intelhigent polymer demonstrabng a stronger
tendency towards hydrophilicaty 18 hydroxyethylcellulose (HEC) and/or
hydroxypropyl methylceltulose (HPMC)

It 18 stall further objective of the present invention to provide a controlled
release delivery composttion wherein the selection of the pharmaceutically achive
mgredient, the physiochemical properties, the proportion of polymer blend and the
wettability of the pharmaceutically active substance(s) provides effective controlled
release of the pharmaceutically active substance(s)

It 18 yet a further obyect of the present mnvention to provide an effectve drug
delivery composition that 18 capable of controlled drug delivery of both high dose,

highly soluble hydrophihic or low dose poorly soluble hydrophobic pharmaceutically
active substance(s) to the gastromntestinal tract with a zero or first order kmetics.

In accardance with a further object of the present mvention 18 a device for
providing a controlled releass of a pharmaceutically active mgredient contained
therem, the device compnemg at icast ane selected pharmaceutically active mgredient
mcorporated withmn a homogeneous mainx compnsmg effective amounts of two
mtelligent polymers having opposing wettability charactenstics, wherein one polymer
18 selected which demonstrates a stronger tendency towards hydrophobicity and the
other polymer 18 selected which demonstrates a stronger tendency towards
hydrophihicaty

The composition and device of the present mnvention can be provided as &
tablet and may be optionally encased n a coating matenial which prevents the burst
and/or food effect associated with orally mgested mecicaments and mmparts
gastromntestinal stealth charactenshes. The encoated matrix providing controlled
release kmetics comparable to those of osmotrc or press coated controlled release
devices. The composition may be provided for oral admmstration or as a suppository
depending on the chosen pharmaceutical active agent selected theremn.

It 13 yet a further objective of the present mvention to provide & controlled
release drug delivery system for the effective dehivery of one or more of the followmng
pharmaceutically actrve mngredients mifedipme, mcardipme, felodipine, captopn,
naproxen, diclofenac, terfenadine, pentoxifylline, fenofibrate, glipizide, buspirone,
cisapride, verapamul, dilhazem, aciclovir, adovudine, pilocarpme, moclobemmde,
lamotnigine, nspendon , clonazepam, nefazodane, lovastatin, ssmvastatn, pravachol,
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ketorolac, hydromorphone, morphine, ticlopidine, schgihne, venlafaxine, alprazolam,
carbamazepine, divalproex and phenytom.

It 18 also s further objective of the present mnvention to provide controlled
delivery of therapeutic agents selected from the group consisting of anti-hustamznes,
anh-depressants, anh-viral agents, anesthetics, antacids, anti-mxthntics, antbiotics,
anti-psychotics, anhi-spasmodics, anxiolytic agents, appetite suppressants,
cardiovascular agents, congh suppressants, emolhents, gastro-intestmal agents, growth
regulstors, hypoglycemic agents, respiratory stimulants, vitamma, angiotensin
converting enzyme mhibitors, anti-asthmatics, enti-cholesterolemics, anti-convulsants,
anti-depressants, anhi-diarthea preparations, anti-mfectives, anti-inflammatory agents,
ant1-nauseants, anti-stroke agents, anh-tumor drugs, anti-tussives, anti-uncemic drugs,
amino-acid preparations, entiemetics, antiobesity drugs, antiparasitics, antrpyretics,
appetite sumulants, cerebral dilators, chelating agents, cholecystokinin antagomsts,
cogmtion activators, deodorants, dermatological agents, diabetes agents, diuretica,
erythropoietic drugs, ferahity agents, synthetic hormones, laxatives, mineral
supplements, neuroleptics, neuromuscular agents, penpheral vaso-dilators,
prostaglandins, vaginal proparations, vaso-constrictors and vertigo agents,
acetammnophen, acetic acid, acetylsalicyhic acid, buffered acetylsalicylic acid,
albuterol, albutero! sulfate, ethanol 1sopropanol, allantom, aloe, aluminum acetate,
aluminum carbonate, alummum chlorohydrate, alummnum hydroxide, alprozolam,
ammno acids, ammnobenzoic acid, amomcilhin, ampicilhin, amsacre, amsalog,
anethole, aspartame, atenolol, bacitracin, balsam peru, beclomethasone dipropionste,
benzocaine, benzoic acid, benzophenones, benzoylperoxide, biotin, bisacodyl, bomyl
acetate, bromophemecramne maleate, bupropion, caffems, calamine, calcium,
calcium carbonate, calcium casinate, calcium hydroxade, camphor, captoprit, cascara
sagrada, castor o1, cefaclor, cofadroxil, cephalexmn, cetylalcohol, cetylpyridmum
chlonde, chelated minerals, chloramphenicol, chlorcychzme hydrochlonde,
chlorhexudme gluconate, chloroxylenol, chlcropentostatm, chiorpheniramine maleate
cholestyrarnine resm, choline bitartrate, cimetidine hydrochlonde, cinnamedre
bydrochlonde, citalopram, citric acad, cocoa butter, cod liver o1l, codeme and codemne
phosphate, clomdme, clomdine hydrochlonde, clorfibrate, crprofioxacin HCI,
cyanocobalamin, cychzne hydrochlonde, danthron, dexbromphemranime maleate,
dextromethorphan hydrobrommde, diazepam, dibucame diclofenac sodium, digoxn,
dmethicone, dioxybenzone, diphenhydramine citrate, diphenhydramine
hydrochloride, docusate calicum, docusate potassyjum, docusate sodium, doxycyclme
hyclate, doxylamine succinate, efaroxan, enalapnl, enoxacin, erythromycin,
estropipate, ethinyl estrachol cphedrine, epmephrine bitartrate, erythropozetm, ’
cucalyptol, ferrous fumsarste, ferrous gluconate, ferrous sulfate, folic acid,
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fosphenytom, fluoxetine HCI, furosemmde, gaba entan gentanmcin, gemfibrozil,
ghpizide, glycenn, glyceryl stearste, griseofulvin, guafenesin, hexylresorcinol,
hydrochlorothigxide, hydrocodone bitartrate, hydrocortisane, hydrocortisone acetate,
8-hydroxyqumotine sulfate, ibuprofen, mdomethacin, inostol, msuhn, sodme, 1pecac,
1ron, 1soxacam, ketamine, koalin, lactic acid, lanohm, lecithin, hdocaine, hdocame
hydrochloride, hifinopnl, Liotnx, lovastatin, magnesium carbonsate, magnesium
salicylate, magnesium fnmlocate, mefenamic acid, meclofenanic acid, meclofenamate
sodium, medroxyprogesterone acetats, methenamme mandelate, menthol, meperidine
hydrochlonde, metaproterenol sulfate, methyl mcotmate, methyl salicylate,
methylcellnlose, methawamide, metromidazole, metromidazole hydrochlonde,
metoprolol tartrate, miconazole mitrate, mineral oil, minoxidil, morphine, naproxen
sodium, neomycin sulfate, macm, macinamide, meotine, mcotmarmde, mtroglycenn,
nonoxynol-9, norethmdone, norethindone acetate, nystatin, octoxynol, octyl dimethyl
PABA, octyl methoxycinnamate, omegs-3 polyunsaturated fatty acids, omeprazole,
oxohmec acid, oxybenzone, oxtriphyllme, para-ammobenzoic acid (PABA), padimate,
paramethadione, pentastatin, peppermunt o1l, pentaerythnol tetramtrate, pentobarbatal
sodium, phemaramme maleate, phenobarbital, phenol, phenolphthalein, phenylephrne
hydrochlonde, phenylpropanolamine, phenylpropanolammne, hydrochlonde,
phenytown, phenelzine, sulfate, pirmenol, prroxicam, polymycin B sulfate, potagsium
chlonde, potassium mitrate, prazepam, procasnamude hydrochlonde, procaterol,
propoxyphene, propoxyphene HCI, propoxyphene napsylate, pramiracitin, pramoxne,
pramoxine hydrochlonde, propronolel HC1, psedoephedrme hydrochlonde,
pscudoephedrme sulfate, pyndoxms, qunapnl, qumdine giuconate, quinestrol
rahitolme, ranitadine, resorcmol, nboflavin, salicyhic acid,sesame oil, shark liver o1l,
simethicone, sodium bicarbonate, sodam citrate, sodium fluonde, sodium
monoflucrophosphate, sulfimethoxazole, sulfur, tacrine, tacrine HC1, theophylhne,
tramadol, terfemdine, thiopendone, tnmetrexate, tnazolam, timolol maleate, tretinoin,
tetracyclme hydrochlonde, tolmetin, tolnaftate, triclosan, triprolidme hydrochlonde,
undecylenic acid, vancomycin, vidaribme phosphate, vitamun A, vitamun B, vitamm
C, vitamn D, vitamun E, vitamin K, watch hazel, xylometazolme hydrochionde, zinc,
zinc sulfiate, and zmcundecylenate.

In accordance with enother aspect of the present invention 18 a method for
preparing a device for the controlled release of selectex pharmaceuhcally active
mgredients, the method compnsing blending at least one selected pharmaceutically
active substance having a water contact angle (8) such that cos 0 15 between +0 9848
and -0.9848 with about 5 to 25% by weight hydrophillic polymer and about 1 to 25%
hydrophobic polymer, addmg suitable pharmaceutical excipients, surfiace actrve
agents and lnbricants, granulating the mixture with 1sopropyl alcohol, drying the
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granular mixture, milhing the dned mixture, adding about 5 to 70% ethyicellulose,
adding a lubnicant and optionally a ghdant and compressing the granules mnto tablets
The tablets are optionally encased 1n a gastrointestinal stealth encasement or a
phermaccutically acceptable film coat.

LR

=t - .- L U1 St t d ATy

The present inventon provides a composihon which provides controlled
sustained release of pharmaceutically achive mgredients end demonstrates stealth
charactenistics. The compomtion of the present mvention proviies a pseudo first order,
first order or zero order release of pharmaceutically active substances that have a water
contact engle (8) such that cos O 13 between +0 9948 and -0 9848 The composition mey

be presenied as a matrix tablet in which the pharmaceutically active mgredients are
mtmately mxxed with two groups of mtelligent polymers having opposmg wettability
charactenstics, one demonstrating a stronger tendency towards hydrophobicity for
example ethyicelluloge (EC) and the other possesaing a stronger a tendency towards
hydrophcity, for example ethydroxyethylcellulose (HEC) or hydroxypropyl
methylcellulose (HPMC) The composition can be made with smtable pharmaceutically
acceptablo excapients, suitable surface active agents, lubnceants, chanmehng agents snd
compression enhancers.

The amount of ethylcellulose m the compositon should not be less than about
5% wt/wt, and preferably, 18 about 5% to about 70% wt/wt of the final formulatton. The
HEC and HPMC are present m a ratio of about 1 100 to about 100 1, the preferred ratio
bemg from about 1 50 to about 50 1 Together, the mtelhgent polymers provide a
homogeneous matrix for the pharmaceutically active ingredient and have the followng
single and three-component calculated solubility parameters (MPa"*) usmg the group
contribution method.
Wettsbiltvofpolvmee 5 5 5 & 5 5,
More hydrophihc 18-50 1845 12-17 28 1220 13-20
More hydrophobic 15-25 1424 12-17 2-7 5-15 6-13
Where 5 18 the conventional Hildebrand parameter, t= total, d = dspersion, p =
polar, h =hydrogen bond and a = associahion mteractions

Preferred excipients for use in the compositions of the present mvention mnchude
ghdants such as mhicon droxide which may bo present m an amount of about 0 25% to
5% wt/wt. Suitable surface active agents may be present m the amount of about 0 5% to
15% wt/wt and include sodwum lauryl sulfate. Channehng agents may be present m an
amount of about 10% to 70% wt/wt and include anhydrous lactose. Switable lubricants
for use 1n the compomtion are present m an amount of about 0.1% to 5% and meinde
magnesium stearate. An optional compression enhancer may be present n an amount of

&

“N\



WO 98/47451 PCT/CA9800274

15

30

a5

about 5% to 30% wi/wt and includes rmcrocrystalhne cellulose  Although the preferred
excipients, surface active agents, lubnicants, channeling agents, and compression
enhencers are histed herein, 1t 18 undesstood by those skilled 1n the art that other switable
excipients, surface ective agents, lubncants, channelng agents, and compression
enhancers may also be used 1n the present mvention. One skalled m the art would
clearly understand the different types of excipients, surfece active agents, channeling
agents, and compression enhancers suitable for use n the present invention.

The pharmaceutically active ingredients are selected from those substances that
have a water contact angle (6) such that cos 0 18 between +0 9948 and -0 9848 The
compomton may contamn one or more such active ingredients 1n an amoumt to provide
therapeutically effective dosages. The pharmaceutically active ingredients may be
selected from but are not hmited to mfedipine, nicardipme, felodipine, captopnil,
naproxen, diclofensc, terfenadine, pentoxifylime, fenofibrate, ghiprizade, buspirone,
cisapnde, verapamil, dilhazem, aciclovir, zz’dovudine, pilocarpine, moclobemide,
Mmpmdon.clomupm,m&mdonc,lovuhﬁn.nmvm pravachol,
ketorolac, hydromorphone, morphine, ticlopidine, sehgihne, venlafixine, alprazolam,
carbamazepme, divalproex and phenytomn,

A most preferred pharmaceutically active ingrecient 18 mfedpimne which
provides coronary vasodilating and hypotenmve effects As this medicament 15 hardly
water soluble, has httle absorbability in body flmds and 1s rap:dly metebolized and
excreted, 1t 18 highly advantageous to provide mfedipine m the controlled release
compoartion of the present invenhon Algo, most preferred as pharmaceutically active
mgredients are gliptzade and dilhazem, verapamil, buspirone, tramadol and
buproprion hydrochlondes

Not to be boand by any theory, 1t 18 believed that the release of the
pharmaceutically active mgredient within the present compostion 18 provided due to
the umque muxture of the rate controlling constituents and excipients m the selected
ratios When the composition 1s used as a matnix tablet, the solid mfedmpme dissolves
from the outer surface of the matnx tablet first. When thus surface becomes exhausted
of mfedipine, the underlying material begms to be depleted by dissolution and
diffamon through the matnx to the external solution Dunng dissolution, some of the
rate controlling constituents (the polymer blend) have a tendency towards swellmg
and thus act as a focy for cleavage or erosion of the matrix tablet. This leads to &
cleavage of discrete amounts of mfedipmne 1n combmnation wrth the rest of the
exciments m the composttion at the point of contact or interface between the rate
controlling constituents and the other ingrechents In thus manner, the mterface
between the region contammng dissolved mfedipine and that contammg dispersed
nifedipme rescmds mto the mtenor as a front. As the cleavage occurs, the mfedipine

ns
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15 reachly absorbed. The release rate becomes smaller towards the end of dissolution
due to a reduction 1n vohmne of the tablet.

‘Whaen the composition 1s made and encased 1n coating material, the relcase of
mfedrpine 18 due to the encasement coat smrounding the homogeneous matnx tablet
and the umque mixture of the rate controlimg constituents and excipients m carefully
selected ratios within the matnx tablet. Stepwise 1omzation of the surface groups of
the encasement coat tnggered by the pH of the surrounding media and the resulting
gradual dissolution of the encasement coat over hme exposes the mainx tablet to the
flnds of the Gl systom The solid mfedipine when 1n contact with the flurds of the GI
system cusaolves from the outer surface of the matnx tablet first. When this surface
becomes exhausted of mfedipine, or other selected pharmaceutically active agent, the
underlymg matenal begins to be depleted by dissoluton and diffusion through the
matrix to the external solution.

The present composition provides controlied release of pharmaceutically
active ingredient over an extended period of e (up to at least 20 hours) with
mmmal 1mhial dumping effects, such that the active ingredient 18 st1ll bemng released
from the compostion 20 hours later

Furthermore, therapeutic agents may also be used n the composition of the
present mvention and are selected from the group consistmg of anh-histamines, anti-
depressants, anti-viral agents, anesthetics, antacids, anti-arthritics, antibiotics, anh-
psychotics, anti-spasmodics, anxiolytic agents, appetite suppressants, cardiovascular
agents, cough suppreasants, emolhents, gastro-mtestinal agents, growth reguiators,
hypoglycemic agents, respiratory stmulants, vitamins, angiotensm converhng enzyme
mhibitors, anti-asthmahcs, anti-cholesterolemics, ant-convulsants, anti-depressants,
ant-diarthes preparations, anh-infectives, anh-inflammatory agents, anti-nausecants,
anhi-stroke agents, anti-tummor drugs, anti-tussives, anti-uncemic drugs, amino-acd
preparstions, antiemetics, antiobesity drugs, antiparamitics, antipyretics, appetite
stmulants, cerebral dilators, chelating agents, cholecystolanin antagomists, cogmtion
activators, deodorants, dermatological agents, diabetes agents, druretics,
erythropoietic drugs, fertihty agents, synthetic hormones, laxatives, mineral
supplements, neuroleptics, neuromuscular agents, peripheral vaso-cilstors,
prostaglanchns, vaginal preparations, vaso-constrictors and vertigo agents,
acetammophen, acetic acid, acetylsahicylic acid, buffered acetylsahcyhc acid,
albuterol, albuterol sulfate, ethanol 1sopropanol, allantomn, aloe, alurmmmm acetate,
alumitmm carbonate, alummnm chlorohydrate, alummum hydroxade, alprozolam,
amino acids, ammobenzoic acid amoxcilhn, empictihn, amgacnne, amsalog,
anethole, aspartame, stenolol, bacttracin, balsam peru, beclomethasone dipropionate,

benzocaine, benzoic acid, benzophenones, benzoyiperoxide, biotm, bisacodyl, bornyl ;
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acetate, bromophenramine malests, buspirone, caffeine,calamine, caicium, calcium
carbonate, calcium casmate, calcaum hydroxide, camphor, captoprl, cascars sagrada,
castor o1l, cefaclor, cefadroxil, cephalexin, cetylalcohol, cetylpyndinium chlonds,
chelated mmerals, chloramphemcol, chlorcychzme hydrochlonde, chlorthexidme
gluconate, chloroxylenol, chloropentostatin, chlorphemramine maleate cholestyramine
remn, choline bitartrate, cimetidine hydrochlonde, cinmamedrnine hydrochlonde,
citalopram, citnc acid, cocoa butter, cod hver o1l, codemne and codemne phoaphate,
clomdine, clomdine hydrochlonde, clorfibrate, ciprofloxacin HC, cymnocobalamn,
cychzme hydrochlonde, danthron, dexbrompheniranime maleate, dextromethorphan
hydrobromide, diazepam, dibuceine diclofenac sodium digoxin dimethicone,
dioxybenzone, diphenhvidramine citrate, diphe ydrochionde, docusate calicum,
docusate potassium, docusate socdium, doxycycline hyclate, doxylamine succinate,
efaroxan, enalapnl, enoxacin, erythromycin, estropipate, ethinyl estradiol ephednne,
epinephrine bitartrate, n, cucalyptol, ferrous fumarate, ferrous gluconate, ferrous
sulfate, folic acid, fosphen3jorn, fluoxetine HCI, furosermde, gaba entan gentamrcin,
gemfibrozl, glipizade, glycenn, glyceryl stearate, 1znsecfulvm, guaifenesin,
hexyiresorcinol, hydrochlorotluaxide, hydrocodone bitartrate, hydrocortisone,
hydrocortisone acetate, 8-hydroxyquinotine sulfate, ibuprofen, indomethacin, mositol,
msuhn, 10dine, 1pecac, iron, 1soxicam, ketamine, koalm, Isctic acid, lanohn, lecathm,
hdocaine, lidocame hydrochlonde, Lifinopnl, hotrix, lovastatin, magnesium carbonate,
magnesium salicylate, magnesium tnslocate, mefenamic acid, meclofenanic acid,
meclofenamate sodrum, medroxyprogesterone acetate, methenamine mandelate,
mentho}, mepenidine hydrochlonde, metaproterenol sulfate, methyl nicotinate, methyl
sahicylate, methylcellulose, methsuximude, metromidazole, metromidazole
hydrochlonde, metoprolol tartrate, miconazole mitrate, muneral o1l, mnoxachl,
morphine, naproxen sodium, neomycin sulfite, macia, maecinarmde, nicotine,
mcotmamide, nrtroglycenn, nonoxynol-9, norethindone, norethmdone acetate,
nystatin, octoxynol, octyl dimethyl PABA, octyl methoxycinnamate, omega-3
polyunsaturated fatty acids, omeprazole, oxolmc acid, oxybenzone, oxtriphyiline,
pars-aminobenzoic acid (PABA), padimate, paramethadione, pentastatn, peppernunt
o1l, pentaerythniol tetranitrate, pentobarbitsl sodium, phemramine maleate,
phenobarbtal, phenol, phenolphthalemn, phenylephnne hydrochlonde,
phenylpropanolemine, phenyipropanolanine, hydrochlonde, phenytomn, phenelzne,
sulfate, prrmenol, piroxicam, polymycin B sulfate, potassium chlonde, potagsium
nitrate, prazepam, procianamide hydrochlonds, procaterol, propoxyphene,
propoxyphene HCI, propoxyphene napsylate, pramiracitm, pramoxine, pramoxine
hydrochlonde, propronolol HC1, psedoephedrine hydrochloride, psendoephedrms
sulfate, pyndoxine, qumapnl, qumdme gluconate, qunestrol ralitoline, ramtadine,
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We Claim
1 A controlled relesse pharmaceutical composition compnsing
(a)  atleast one pharmaceutically active substance having a water contact

angle (0) such that cos 0 18 between +0 9848 and -0 9848

(b)  a first mtelligent polymer component, and

() asecond intelligent polymer component having opposite wettability
charactenstics to smd first intelligent polymer component, the first and second

polymer components bemng present m a ratio 1n the range of about 1 100 to about

100 1 by weight, the polymer components being effective for controlled release of
saxd pharmaceutically active substance from saxd composition.

2 The composition of claim 1, wherem the first intethgent polymer component 1s
more hydrophobic than the second intelligent polymer component.

3 The composition of claim 2, wherem the first intellhgent polymer component 18
present m an amount not less than 5% by weaght.

4 The composition of any of claims 1 to 3 wheren the first intelligent polymer
component 18 ethyicellulose and the second mtelligent polymer component 18 a
mxture of hydroxyethyl cellulose and hydroxypropyl methyl cellulose.

5 The compositton of eny of claxms 1 to 4 further compnising at least one
pharmaceutically acceptable excipient.

6 The composition of claim 5, wherein the excipient compnses 0 25% to 5% by
weught of the composition.

7 The compomtion of claim 4, wherein the at least one excipient 18 alicon
dioxade

8 The composition of any one of claims 1 to 7, wherem said composition further
compnses 0 5% to 15% by weight of at least one surface active agent

9 The compomtion of clsam 8, wherein said surface active agent 18 sodium lauryl
sulfate.

10  The composttion of claim 1, wheremn said composition further comprises 10% N

to 70% by weight channelmg agents.

18
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11  The compostion of claim 10, wherem said channeling agent 18 anhydrous
lactose.

12  The composition of claim 1, wheremn said composthon further compnises 5%
to 30% compresmon enhancer

13  The compomtion of claum 10, wherein saad compresaion enhancer 18
microcrystalhne cellulose.

14 A controlled release pharmaceutical composition compnsing
(a) from about 0 5% to about 70% of a pharmaceutically active substance

having a water contact angle (6) such that cos 8 18 between -+ 9848 and -0 9848,
(b) not lesa then ebout 5% wt/wt ethylcellulose,
(c) about 1 100 to 100 1 hydroxycellulose and hydroxypropyl methyl
cellulose,
(d) about 0.25% to 5% excipients, and
{(c) about 0 5% to 15% surface achve agents

15  The composition of claim 14, wherein said compomton edditionally
comprises

- about 10% to 70% channehng agents, and
- about 5% to 30% compression enhancers

16  The composition as clammed m any one of clams 1 to 15, made n the form of
a compressed tablet,

17  The tableted composition of claxm 16, wherein said tableted composition has a
amonic copolymer coating

18  The tableted composition of clamm 17, wherein said copolymer coating
compnses methacryhc acad and methyl methacrylate, from about 0% to 25%
plasticazer, from about 0% to 25% pigment, from about 0% to 30% ghdant and from
about 0% to 30% lubncant.

19 A controlled release composition, the composiion compnmng a
therapeutically effechve amount of a pharmaceutically active mgredient having a “
water contact angle (0) such that cos O 13 between +0 9848 and -0 9848, two groups of

19
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intell:gent polymers having oppoming wettability charactenistics, one group
demonstrating & stranger tendency towards hydrophobicity and present 1 an amount
not less than 5% wt/wt and the other group having a stronger tendency towards
hydrophlicity and present 1n the ratio of about 1 100 and 100 1, the polymers being
ethylceliulose (EC) es a more strongly hydrophobic and hydroxyethylcellulose (HEC)
and hydroxypropyl methyleellulose (HPMC) as more strongly hydrophultc, about

0 25% to 5% silicon dioxade, and about 0 5% to 15% sodum laury] sulfate.

20  The compomton of clam 19, wherein said compomtion additionally
comprises ahout 10% to 70% snhydrous lactose and shout 5% to 30%
nucrocrystalline cellulose.

21  The composihon of claim 18 or 20, wheremn smd composition 18 provided as a

tablet and has a coating composition comprising anionic copolymers sufficient to
obtam sbout 0 5 to 15 mg per cm’ of tablet.

22  The compoation of claxm 21, wherein smd coatmg composition additsonally

compnses from about 0 to 25% plasticizer, about 0 to 25% pigment, about 0 to 30%
and about 0 to 30% lubncant.

23 A process for the manufactore of a sustamed release composition of
pharmacentically active substance, smd process compnsing

(=) admixmg a pharmaceutically active substance having a water contact angle
(0) such that cos 0 15 between +0 9848 and -0 9848

(b) blendmng the pharmaceutically active mgredient with shout § to 25%
hydroxypropyl methylcellulose, about 1 to 25% hydroxyethylcellulose, about 0 25%
to 5% suitable pharmaceutical excipients, about 0 5% to 15% switable surface active
agonts, and about 10% to 70% chanelling agents in a high shear mixer until a
homogeneous mixture 18 obtamed,

(c)  grannlabing the homogeneous blend wath sopropyl alcohol (99%) 1 a
planetary or hugh shear mixer;

(d) drymg the wet granules to a loss on drying of about <3% and orgamc
volatile impunities of 1s0propyl alcohol about <15000 ppm,
(¢) mulling the dry granules to about <1500 mucroms,
()  =ddmg and blending about 5% to 70% of ethylcellulose having 30-60%
cthoxyl content and a vicosity of 60- 100 cps to the dry milled granules untl a
homogeneous blend 1s obtained, A
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() adding and mtimately mixing a lubricant, preferably magnesium stearate and
optionally a ghdant preferably talc and optionally a compression enhancer;

(h) compressing the lubricated granules into tablets having a hardness of 5-30
Streng Cobb umts and a moisture content of about <5% with a rotary tablet press, and
(1)  ophonally encesing the matnx tablet in a GIT "stealth” encasement or a

pharmaceutically acceptable film coat.

24  The process according to clamm 23, wherein smd "stealth” encasement
comprses anionic copolymer(s) of methacryhic acid and methy! methacrylate and one
or more of the followng, plasticiser (about 0-25%), titamium dioxide (about 0-25%),
pigment (about 0-25%), glidant ( about 0-30%), and lubncant (about 0-30%)

25 A process for prepanng a "stealth” encasement , smd process compnsing
prepanng a first solution of methacrylic acid copolymer type A and/or type B 1n
cthanol, prepanng e second solution of PEG 600 1n water, adding talc, pigment and
ttanium dioxide to the first soluhion and then mcorporatng the second solution and

mixing vigorously under hgh shear mixing condiions

26  The composition of clum 1, wheremn saaid pharmaceutically active substance
18 mfedipine having a specific surface area of <0 § M*/gram or >6 m’/gram

27  The compomtion of ¢lmm 1, wherem the composition 18 provided as a tablet
which demonstrates the followmng cumulatrve percent release dissolution cntena usmng
2 pH gradient method of dussolution, 0-40% released 1n 1 hour 1n dissoluton media of
pH 1 50, 0-50% released m 2 hours in dissolubon media of pH 4 5, 5-70% released m
2 hours 1n dissolution medha of pH 6 5, 20-100% released 1n 15 hours in dissolution
media of pH 7 5

28  The compomtion of clsym 1, wherem the pharmaceutically active substance 1s
sclected from the group conmsting of glimzide, diltuazem hydrochlonde, bupropion,
buspmrone hydrochlonde, Tramado! hydrochlonde and verapami) HCL

29  The composttion of claim 1, wherein the pharmaceutically active substance 15
selected from the group consisting of micardipine, felodipine, captopnl, naproxen,
diclofenac, terfenadine, pentoxifylime, fenofibrate, ghpizide, buspirone, cisapride,
verspanml, dilhazem, aciclovir, mdovudine, prlocarpme, moclobemide, lamotnigine,
napenidon , clonazepam, nefazodone, ovastahn, amvaststin, pravachol, ketorolac,

21
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hydromorphone, morphins, ticlopuhns, sehigthne, venlafaxine, alprazolam,
carbamazepine, divalproex and phenytomn
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