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

el 27/09/2012, en los siguientes términos:

. PETICION

Sirvase negar el beneficio patentario a la solicitud contenida en el expediente 11-
168-582, por no cumplir con lo dispuesto en la Decision 486 de 2000, con base en

los argumentos que se expondran a continuacion.
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IL. COMPLEMENTO DE INFORMACION

La solicitud en curso, que se refiere a una dosificacion en pelicula oral
rapidamente soluble; carece de los requisitos fundamentales para otorgarsele el
privilegio de patente de invencién, tal y como nos disponemos a demostrar a

continuacion:

En primer lugar, y ante la reivindicacion textual de “una dosis de pelicula oral
rapidamente soluble”, especificamente en las reivindicaciones 1 a 17, es
importante indicar que esto contraviene lo dispuesto en la Decision 486 de 2000
que literalmente refiere a que “No seréan patentables (...) d) los métodos
terapeuticos o quirtrgicos para el tratamiento humano o animal, asi como los
meétodos de diagnostico aplicados a los seres humanos o a animales.” Dicha
mencion de dosificaciones tiene el mismo efecto que las reivindicaciones sobre
metodos de tratamiento médico, dado que la dosis, en este caso directamente
referido a la formulacién farmacéutica, no pertenece a la categoria de producto o
proceso, sino que hace referencia la forma en la que un producto se utiliza
terapéuticamente, y por lo tanto no hace parte de las actividades industriales sino
de las actividades médicas. En otras palabras la dosificacién o los cambios en la
dosificacion dentro de un producto farmacéutico no tiene naturaleza inventiva, ya
que no cumplen con el estadndar de aplicabilidad industrial, dado que dichas
modificaciones solo tienen efectos en el organismo (verificables a nivel clinico) y

no efectos técnicos.

Tambien es importante resaltar el hecho de que las estrategias para adecuar
organolépticamente la pelicula que contiene el principio activo, corresponden a las
estrategias convencionales, en donde se usan edulcorantes y saborizantes

ampliamente reconocidos en este tipo de adecuaciones'.

En segundo lugar, consideramos que la solicitud en cuestién carece de unidad
inventiva, de acuerdo con lo planteado por el articulo 25 de la Decision 486 de
2000, dado que en las reivindicaciones 7 y 8 se mencionan una amplia cantidad
de principios activos relacionados a diversas enfermedades. Ademas no es
evidente en la descripcion de la solicitud que las caracteristicas técnicas
expresadas en el pliego reivindicatorio se apliquen de manera exitosa a todos y
cada uno de los principios activos involucrados con todas y cada una de las

patologias mencionadas en las reivindicaciones 7 y 8; con lo cual también se

' Vila Jato. J.L. Tecnologia Farmacéutica. Volumen 11. Paginas 347 a 377.
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incurriria en una clara contravencion de lo establecido en el articulo 30 respecto a

que las reivindicaciones deben estar enteramente sustentadas por la descripcion.

Por otra parte, existen documentos que anticipan las caracteristicas técnicas

esenciales reivindicadas por la solicitud colombiana en tramite, veamos:

La patente americana US 2006-0204559 publicada el 14 de septiembre de 2006

revela:

Physiologically acceptable films, including edible films, are
disclosed. The films include™a water soluble film-forming
polymer, such as pullulan, and a taste masked pharmaceu-
tically active agent, such as dextromethorphan. The taste
masking agent is preferably a sulfonated polymer jon
exchange resin comprising polystyrene cross-linked with
divinylbenzene, such as AMBERLITE. Methods for produc-
ing the films are also disclosed.

(..)

[0027] A. antimicrobial agents, such as triclosan, cetyl
pyridium chloride, domiphen bromide, quaternary ammo-
nium salts, zinc compounds, sanguinarine, fluorides, alexi-
dine, octonidine, EDTA, and the like;

[0028] B. non-steroidal anti-inflammatory drugs, such as
aspirin, acetaminophen, ibuprofen, ketoprofen, diflunisal,
fenoprofen calcium, naproxen, tolmetin sodium, indometha-
cin, and the like;

[0029] C. anti-tussives, such as benzonatate, caramiphen
edisylate, menthol, dextromethorphan hydrobromide, chlo-
phedianol hydrochloride, and the like;

[0030] D. decongestants, such as pseudoephedrine hydro-
chloride, phenylepherine, phenylpropanolamine, pseu-
doephedrine sulfate, and the like;

[0031] E.anti-histamines, such as brompheniramine male-
ate, chlorpheniramine maleate, carbinoxamine maleate,
clemastine fumarate, dexchlorpheniramine maleate, diphen-
hydramine hydrochloride, diphenylpyraline hydrochloride,
azatadine meleate, diphenhydramine citrate, doxylamine
succinate, promethazine hydrochloride, pyrilamine maleate,
tripelennamine citrate, triprolidine hydrochloride, acrivas-
tine, loratadine, brompheniramine, dexbrompheniramine,
and the like;

(..))
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: 0049] ]he hlm forming agéntiiised in t the films according g
1o the plesent mvenllon S ected' from the groupf

[0052] Saliva stimulating agents can also be added to the
films according to the present invention. Useful saliva

sumulalmg agents are those dlsclosed an US. Pal No.
i 4 ; o i 5 B e

¢ corblc acids. The amount. ofssaliv ,blmulatmg abents in’
the film is from about 0.01 to about 12 wt %, preferably
about 1 wt % to about 10 wt %, even more preferably about
2.5 wt % to about 6 wt %.

(.))

[0053] Preferred plasticizing agents include triacetin in
amounts ranging from about 0 to about 20 wt %, preferably
about 0 to about 2 wt %. Other suitable plasticizing agents
include monoacetin and diacetin.

“[0055] Preferred surfactants include mono and diglycer-
“ides of fatty acids and polyoxyethylene sorbitol esters, such
as, Atmos 300 and Polysorbate 80. The surfactant can be
added in amounts ranging from about 0.5 to about 15 wt %,
preferably about 1 to about 5 wt % of the film. Other suitable

surfactants include pluronic acid, sodium lauryl sulfate, and
the like.
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[0060] Suitable sweeteners that can be included are those

well known in the art, including both natural and art1ﬁ01al~
_ sweuem,rs Suitable swcetenerb mc]u e‘ €. g ‘

_'ﬁ‘f[0061] A water—solublc swcetenmg agents such as
| sa{‘chandes disaccharides and polysacchandes such
) f;'f’flrlbose glucose (dextrose) smannose; galactoee
ructosc}.(levulose) sucrose (sugar), maltose invert sugar (a
‘nnxturc of fructose and glucose derived from sucrose),
partially hydrolyzed starch, com syrup solids, dihydrochal-
cones, monellin, steviosides, and glycyrrhizin,

[0062] B. water-soluble artificial sweeteners such as the
soluble saccharin salts, i.e., sodium or calcium saccharin

(...)

salts, cyclamate salts, the sodium, ammonium or calcium
salt of 3,4-dihydro-6-methyl-1,2,3-oxathiazine-4-one-2,2-
dioxide, the potassium salt of 3,4-dihydro-6-methyl-1,2,3-
oxallnannc 4-one-2,2-dioxidé (acesulfame- -K), the free acid
form of saccharm and the 11ke

_?v[0063] C. dipeptide based swecrcnurs :suich as L-aspartic-
+acid denvud sweeteners, such as L- abparlyl L-phenylalanine
- methyl, ester (asparlame) and materials described in U.S. Pat.
“No. 3,492,131, L-alpha-aspartyl-N- (2.2, 4.,4-tetramethyl-3-

: jlhlelanyl) D-alaninamide hydrate, methyl esters of L-aspar-
tyl-L-phenylglycerin and L-aspartyl-L-2,5,dihydrophenyl-
glycine, L-aspartyl-2,5-dihydro-L-phenylalanine,
L-aspartyl- L-(1-cyclohexyen)-alanine, and the like;

[0064] D. water-soluble sweeteners derived from naturally
occurring water-soluble sweeteners, such as a chlorinated
derivative of ordinary sugar (sucrose), known, for example,
under the product description of sucralose; and

[0065] E. protein based sweeteners such as thaumatoccous
danielli (Thaumatin 1 and 1I).

(...)

[0067] The flavorings that can be used include those
known to the skilled artisan, such as natural and artificial

flavor oils and flavoring aromatics, and/or oils, oleo resins
and extracts derived from plants, leaves, flowers, fruits and
so forth, and combinations thereof. Representative flavor

(...)

[0077] The illm formmg phase can include pullulan and
stabilizing agents such as xanthan gum, locust bean. gum anid
_carrageenan. These ingredients are mixed and then hydrated

in water for about 30 to about 48 hours to form a gel. The

water is preferably heated to a temperature of about 25 to
about 45° C. to promote hydration. The amount of water is
about 40 to 80% of the gel. The resulting hydrated gel is then
chilled to a temperature of about 20 to about 30° C. for about
1 to about 48 hours. The water is preferably deionized.
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50. The consumable solid film according to claim 49,
wherein said water soluble polymer is selected from the
group consisting of pullulan;:hydroxypropylmethyl cellu-
losc. hydroxycthyl ccllu]osc, iydroxypropyl cellulose; poly-
ny] pyrrohdone c 'rboxymet lose, polyvmyl alco— :
\ ) _01 1raoacanth gum,

ki feh, dextrin, pcctmvchmn ch osan levan, clsman col-
. “lagen, gelatin, zein, gluten, s0y protein isolate, whey protein
isolate, casein and mixtures thereof. o
51. The consumable solid film according to claim 49,
wherein said water soluble polymer is pullulan.
52. The consumable solid film according to claim 49,
wherein said pharmaceutically active agent is selected from
~the group consisting of clnllmlcroblal agents, non-steroidal
' anti-inflammatory agents, antltusswes decongestamb. anti-
. histamines, expectorants, antl dlaherrals H,-antagonists,
’ 'oton pump 1nlnb1tors :cent ous system agents,
nalgesics and mixtures 1hgreof L o

()

Por su parte la patente americana US 2009-0004254 publicada el 01 de enero de
2009 revela:

1. A consumable film adapted to dissolve in a mouth of a
patient, wherein said film comprises one or more active drugs
and a water soluble polymer.

2. The consumable film of claim 1, wherein said one or
more active drugs may be selected from the group consisting
of anti-emetics, 5HT3 antagonists, selective serotonin
reuptake inhibitors, anti-epileptics, anti-migraines, dopamine
D1 and D2 antagonists, nootropics, and statins.

(...)

20. The consumable film according to claim 1, wherein
said water soluble polymer is selected from the group con-
sisting of pullulan, hydrocolloids;, f-glucan, maltodextrin,
celluloses, including hydroxyp opyhnethy] cellulose, !
,hydroxyethyl cellulose, hydroxypropyl cellulose, carboxym-
ethyl cellulose, methylcellulose, hydroxymelhylcel]u]ose
hydroxyethylcel]u]ose polyvinyl’ pyrrolidone, polyvinyl
alcohol, sodium alginate, po]yelhy]ene glycol, natural gums,
such' as locust bean gum, caragculcn gum, xanthan gum,
tragacanth gum, guar gum, acacia gum, arabic gum, karaya,
ghatti, tamarind gum, polyacrylic’ ac1d ‘methylmethacrylate
copolymer carboxyvinyl polymer;. amylose high amylose
starch, hydroxypropylated high amylose starch, dextrin, pec- .
tin, chitin, chitosan, levan, e]sman collagen, gelatin, zein,
gluten, $Oy protein 1solate whey: prorem isolate, casein, and
‘mixtures thereof. , o

21. The consumabk ﬁlm accordmo 10 claun 20, Wherem
said water soluble polymer is pu]lu]an.
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(...)

23. The consumable film according to claim 20, further
comprising about 0.01 to about 5 wt % of at least one stabi-
lizing agent; about 0.001 to about 0.1 wt % of at least one of
at lcast one coloring agent; about 0.1 to about 8 wt % of water;
about 0.1 to about 15 wt % of at least one sweetening agent;
about 0.1 to about 15 wt % of at least one flavoring agent;
about 0.1 to about 4 wt % of at least one cooling agent; and
about 0.1 to about 5 wt % of at least one surfactant.

24. The consumable film according to according to claim
23, wherein said least one stabilizing agent is selected from |

- the group consisting of xanthan gum, locust bean gum and
carrageenan, and said at least one sweetening agent is .
selected from the group consisting of saccharin, aspartame
and acesulfame K.

Como se puede observar claramente en estas dos anterioridades, todas las
caracteristicas técnicas relacionadas a un polimero soluble en agua, un
edulcorante, plastificantes, agentes acido, saborizantes, emulsionantes, colorantes
y agentes refrescantes, ya se encontraban descritas para la obtencién de una
dosificacion en una pelicula oral rapidamente soluble de diversos principios
activos, por lo que claramente lo descrito en las reivindicaciones 1 a 17 carece

irrefutablemente de nivel inventivo.

Para finalizar, sin demeritar lo expuesto anteriormente, y teniendo en cuenta lo

dispuesto en el articulo 46 de la Decision 486 que expresa:

‘La oficina nacional competente podré requerir el informe de expertos o de
organismos cientificos o tecnolégicos que se consideren idéneos, para que emitan
opinion sobre la patentabilidad de la invencién. Asimismo, cuando lo estime
conveniente, podra requerir informes de otras oficinas de propiedad industrial.

De ser necesario, a efectos del examen de patentabilidad y a requerimiento de la
oficina nacional competente, el solicitante proporcionara, en un plazo que no
excedera de 3 meses, uno o mas de los siguientes documentos relativos a una o
mas de las solicitudes extranjeras referidas total o parcialmente a la misma
invenciéon que se examina:

a) Copia de la solicitud extranjera;

b) Copia de los resultados de examenes de novedad o de patentabilidad
efectuados respecto a esa solicitud extranjera;

c) Copia de la patente u otro titulo de proteccion que se hubiese concedido con
base en esa solicitud extranjera;

d) Copia de cualquier resolucion o fallo por el cual se hubiese rechazado o
denegado la solicitud extranjera; o,

e) Copia de cualquier resolucioén o fallo por el cual se hubiese anulado o invalidado
la patente u otro titulo de proteccion concedido con base en la solicitud extranjera.
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La oficina nacional competente podra reconocer los resultados de los examenes
referidos en el literal b) como suficientes para acreditar el cumplimiento de las
condiciones de patentabilidad de la invencion.

Si el solicitante no presentara los documentos requeridos dentro del plazo
serialado en el presente articulo la oficina nacional competente denegaré la
patente.”

Consideramos que se le debe exigir al solicitante la traduccién de las solicitudes
coreanas KR 10-2000-0001698, KR 10-2009-0034729, KR 10-2004-0100483 y
KR 10-2005-0048056, mencionadas en el reporte de busqueda internacional de
las OMPI| asi como tener en cuenta dicho concepto emitido por la OMPI en su
opinidn escrita respecto al nivel inventivo de las reivindicaciones de la solicitud en

cuestidon, en relacion con los documentos coreanos citados.

Asi las cosas y por todo lo anterior, ruego se analicen los argumentos expuestos
con el rigor y detenimiento habituales y que en consecuencia se decrete, ademas
de la negacion de la solicitud en comento, el archivo del expediente que la

contiene.
. ANEXOS

<+ Copia de las patentes US 2006-0204559 publicada el 14 de septiembre de
2006 y US 2009-0004254 publicada el 01 de enero de 2009.

Serior Superintendente,
N————

JOSE LUIS REYES VILLAMIZAR
C.C. 79'152.473 de Usaquén
T.P.A. 44,655 del C.S.J.
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(57) ABSTRACT

Physiologically acceptable films, including edible films, are
disclosed. The films include a water soluble film-forming
polymer, such as pullulan, and a taste masked pharmaceu-
tically active agent, such as dextromethorphan. The taste
masking agent is preferably a sulfonated polymer ion
exchange resin comprising polystyrene cross-linked with
divinylbenzene, such as AMBERLITE. Methods for produc-
ing the films are also disclosed.
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FAST DISSOLVING ORALLY CONSUMABLE
FILMS CONTAINING AN ION EXCHANGE RESIN
AS A TASTE MASKING AGENT

FIELD OF THE INVENTION

[0001] This invention relates to fast dissolving orally
consumable films containing an agent to mask the taste of a
pharmaceutically active agent therein, and more specifically
to such films containing an ion exchange resin as the taste
masking agent.

BACKGROUND OF THE INVENTION

[0002] 1t has been known to administer pharmaceutically
active agents in an edible film vehicle.

[0003] For example, WO 99/17753 discloses rapidly dis-
solving films for delivery of drugs to be adsorbed in the
digestive tract.

[0004] WO 98/26780 discloses a flat, foil, paper or wafer
type presentation for the application and release of active
substances in the buccal cavity. The specific active ingredi-
ent disclosed in WO 98/26780 is buprenorphine.

[0005] WO 98/20862 discloses a film for use in the oral
cavity that can contain a cosmetic or pharmaceutical active
substance.

[0006] WO 98/26763 discloses a flat, foil, paper or wafer
like presentation for release of active substances into the
buccal cavity. The particular active disclosed is apomor-
phine.

[0007] U.S. patent application Ser. No. 09/395,104 also
discloses the delivery of pharmaceutical agents in a edible
film vehicle.

[0008] U.S. Pat. No. 5,411,945 to Ozaki et al. discloses a
pullulan binder and products produced therewith, including
edible films (Example B-2). The products can include a
variety of ingredients in addition to pullulan, such as other
polysaccharides, antibacterial agents, flavor-imparting
agents and pharmaceutically active substances (column 4,
lines 5-15).

[0009] U.S. Pat. No. 3,784,390 Hijiya et al. discloses
pullulan films and their use in coating and packing materials
for foods, pharmaceuticals and other oxygen sensitive mate-
rials. All of the examples in this patent teach mixing pullulan
in hot water.

[0010] It has also been known to combine ion exchange
resins with pharmaceutically active agents to provide sus-
tained release formulations.

[0011] For example, U.S. Pat. No. 6,001,392 to Wen et al.
discloses a controlled-release syrup suspension for oral
administration containing dextromethorphan adsorbed to a

polystyrene sulfonate jon exchange resin. Pharmaceutical
films are not disclosed.

[0012] U.S. Pat. No. 5,980,882 to Eichman discloses a
method for improving the stability of a pharmaceutical
composition that contains a drug-resin complex, comprising
adding a chelating agent in an amount effective to reduce the
rate of degradation of the drug in the drug-resin complex.
Although Eichman teaches that complexing a drug with an
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ion exchange resin can mask the taste of the drug. Pharma-
ceutical films are not disclosed.

[0013] The inventors are not aware of any suggestion in
the published art that ion exchange resins can act as taste
masking agents in a fast dissolving orally consumable film.
Accordingly, an object of this invention is to provide fast
dissolving orally consumable films containing an ion
exchange resin to mask the taste of a pharmaceutically
active agent therein.

{0014] All references cited herein are incorporated herein
by reference in their entireties.

SUMMARY OF THE INVENTION

[0015] The invention provides a consumable film adapted
to adhere to and dissolve in a mouth of a consumer, wherein
the film comprises at least one water soluble polymer, at
least one pharmaceutically active agent and at least one taste
masking agent.

[0016] Also provided is a method for preparing the con-
sumable film of the invention, comprising:

[0017] dissolving water-soluble ingredients in water to
provide an aqueous solution;

[0018] mixing at least one water soluble film former and
at least one stabilizing agent to provide a film-forming
mixture;

[0019] combining the film-forming mixture and the
aqueous solution to provide a hydrated polymer gel;

[0020] mixing oils to form an oil mixture;

[0021] adding the o0il mixture to the hydrated polymer
gel and mixing to provide a uniform gel;

[0022] casting the uniform gel on a substrate; and

[0023] drying the cast gel to provide the film.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0024] The invention provides a physiologically accept-
able film that is particularly well adapted to adhere to and
dissolve in a mouth of a consumer to deliver a pharmaceu-
tically active agent. Preferred films according to the inven-
tion comprise a pharmaceutically active agent, an ion
exchange resin, a film-forming agent, and at least one of the
following additional ingredients: water, antimicrobial
agents, plasticizing agents, flavoring agents, saliva stimu-
lating agents, cooling agents, surfactants, stabilizing agents,
emulsifying agents, thickening agents, binding agents, col-
oring agents, sweeteners, fragrances, triglycerides, preser-
vatives, polyethylene oxides, propylene glycol, and the like.

[0025] The expression *physiologically acceptable” as
used herein is intended to encompass compounds, which
upon administration to a patient, are adequately tolerated
without causing undue negative side effects. The expression
encompasses edible compounds.

[0026] The expression “pharmaceutically active agents”
as used herein is intended to encompass agents other than
foods, which promote a structural and/or functional change
in and/or on bodies to which they have been administered.
These agents are not particularly limited, however, they
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should be physiologically acceptable and compatible with
the film. Suitable pharmaceutically active agents include,
but are not limited to:

[0027] A. antimicrobial agents, such as triclosan, cetyl
pyridium chloride, domiphen bromide, quatemary ammo-
njum salts, zinc compounds, sanguinarine, fluorides, alexi-
dine, octonidine, EDTA, and the like,

[0028] B. non-steroidal anti-inflammatory drugs, such as
aspirin, acetaminophen, ibuprofen, ketoprofen, diflunisal,
fenoprofen calcium, naproxen, tolmetin sodium, indometha-
cin, and the like;

[0029] C. anti-tussives, such as benzonatate, caramiphen
edisylate, menthol, dextromethorphan hydrobromide, chlo-
phediano! hydrochloride, and the like;

[0030] D. decongestants, such as psendoephedrine hydro-
chloride, phenylepherine, phenylpropanolamine, pseu-
doephedrine sulfate, and the like;

[0031] E.anti-histamines, such as brompheniramine male-
ate, chlorpheniramine maleate, carbinoxamine maleate,
clemastine fumarate, dexchlorpheniramine maleate, diphen-
hydramine hydrochloride, diphenylpyraline hydrochloride,
azatadine meleate, diphenhydramine citrate, doxylamine
succinate, promethazine hydrochloride, pyritamine maleate,
tripelennamine citrate, triprolidine hydrochloride, acrivas-
tine, Joratadine, brompheniramine, dexbrompheniramine,
and the like;

[0032] F. expectorants, such as guaifenesin, ipecac, potas-
sium lodide, terpin hydrate, and the like;

[0033] G. anti-diarrheals, such a loperamide, and the like;

[0034] H. H,-antagonists, such as famotidine, ranitidine,
and the like;

[0035] 1. proton pump inhibitors, such as omeprazole,
lansoprazole, and the like;

[0036] 1. general nonselective CNS depressants, such as
aliphatic alcohols, barbiturates and the like;

[0037] K. general nonselective CNS stimulants such as
caffeine, nicotine, strychnine, picrotoxin, pentylenetetrazol
and the like;

[0038] L. drugs that selectively modify CNS function,
such as phenyhydantoin, phenobarbital, primidone, carbam-
azepine, ethosuximide, methsuximide, phensuximide, tri-
methadione, diazepam, benzodiazepines, phenacemide,
pheneturide, acetazolamide, sulthiame, bromide, and the
like;

[0039] M. antiparkinsonism drugs such as levodopa,
amantadine and the like;

[0040] N. narcotic-analgesics such as morphine, heroin,
hydromorphone, metopon, oxymorphone, levorphanol,
codeine, hydrocodone, xycodone, nalorphine, naloxone, nal-
trexone and the like;

[0041] O. analgesic-antipyretics such as salycilates, phe-
nylbutazone, indomethacin, phenacetin and the like; and

[0042] P. psychopharmacological drugs such as chlorpro-
mazine, methotrimeprazine, haloperidol, clozapine, reser-
pine, imipramine, tranylcypromine, phenelzine, lithium and
the like.
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[0043] The amount of pharmaceutically active agent that
can be used in the rapidly dissolving films, according to the
present invention, is dependent upon the dose needed to
provide an effective amount of the pharmaceutically active
agent. Examples of doses for specific pharmaceutically
active agents that can be delivered per one strip of rapidly
dissolving oral film are reviewed in Table A.

TABLE A

PHARMACEUTICALLY ACTIVE AGENT PREFERRED DOSE

Chlompheniramine Maleate 4 mg
Brompheniramine Maleate 4 mg.
Dexchlorpheniramine 2 mg
Dexbrompheniramine : 2 mg.
Triprolidine Hydrochloride 2.5 mg
Acrivastine 8 mg.
Azatadine Maleate 1 mg.
Loratidine 10 mg.
Phenylephrine Hydrochloride 10 mg.
Dextromethorphan Hydrobromide 10-30 mg.
Ketoprofen 12.5-25 mg.
Sumatriptan Succinate 35-70 mg
Zolmitriptan 2.5 mg.
Loperamide 2 mg.
Famotidine 10 mg.
Nicotine 2 mg
Diphenhydramine Hydrochloride 12.5-25 mg.
Pscudoephedrine Hydrochloride 30 mg.

[0044] Jon exchange resins preferred for use in the films of
the invention are water-insoluble and consist of a pharma-
cologically inert organic or inorganic matrix containing
covalently bound functional groups that are ionic or capable
of being ionized under the appropriate conditions of pH. The
organic mairix may be synthetic (e.g., polymers or copoly-
mers of acrylic acid, methacrylic acid, sulfonated styrene,
sulfonated divinylbenzene), or partially synthetic (e.g.,
modified cellulose and dextrans). The inorganic matrix can
also be, e.g., silica gel modified by the addition of ionic
groups. The covalently bound ionic groups may be strongly
acidic (e.g, sulfonic acid), weakly acidic (e.g., carboxylic
acid), strongly basic (e.g., quaternary ammonium), weakly
basic (e.g., primary amine), or a combination of acidic and
basic groups. In general, those types of ion exchangers
suitable for use in ion exchange chromatography and for
such applications as deionization of water are suitable for
use in these controlled release drug preparations. Such ion
exchangers are described by H. F. Walton in “Principles of
lIon Exchange” (pp. 312-343). The ion exchange resins
useful in the present invention have exchange capacities
below about 6 milliequivalents per gram (meq/g) and pref-
erably below about 5.5 meq/g.

[0045] The resin is crosslinked with a crosslinking agent
selected from difunctional compounds capable of crosslink-
ing polystyrenes; these are commonly known in the art.
Preferably, the crosslinking agent is a divinyl or polyvinyl
compound. Most preferably the crosslinking agent is divi-
nylbenzene. The resin is crosslinked to an extent of about 3
to about 20%, preferably about 4 to about 16%, more
preferably about 6 to about 10%, and most preferably about
8% by weight based on the total resin. The resin is
crosslinked with the crosslinking agent by means well
known in the art.

[0046] The size of the ion exchange resins should prefer-
ably fall within the range of about 20 to about 200 microme-
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ters. Particle sizes substantially below the lower limit are
difficult to handle in all steps of the processing. Particle sizes
substantially above the upper limit, e.g., commercially avail-
able jon exchange resins having a spherical shape and
diameters up to about 1000 micrometers, are gritty in liquid
dosage forms and have a greater tendency to fracture when
subjected to drying-hydrating cycles.

[0047] Representative resins useful in this invention
include AMBERLITE 1RP-69 (obtained from Rohm and
Haas) and Dow XYS-40010.00 (obtained from The Dow
Chemical Company). Both are sulfonated polymers com-
posed of polystyrene cross-linked with 8% of divinylben-
zene, with an ion exchange capacity of about 4.5 to 5.5
meq/g of dry resin (H+-form). Their essential difference is in
physical form. AMBERLITE IRP-69 comprises irregularly-
shaped particles with a size range of 47 to 149 micrometers,
produced by milling the parent, large-sized spheres of
AMBERLITE IRP-120. The Dow XYS-40010.00 product
comprises spherical particles with a size range of 45 to 150
micrometers. Another useful exchange resin, Dow XYS-
40013.00, is a polymer composed of polystyrene cross-
linked with 8% of divinylbenzene and functionalized with a
quaternary ammonium group; its exchange capacity is nor-
mally within the range of approximately 3 to 4 meq/g of dry
resin.

[0048] The most preferred resin is AMBERLITE IRP-69.
However, in less preferred embodiments, the taste masking
agent need not be an ion exchange resin. In these embodi-
ments, the taste masking agent can be, e.g., magnesium
trisilicate. See, e.g., U.S. Pat. Nos. 4,650,663 and 4,581,232
to Peters et al. Taste can also be masked by polymers, such
as EUDRAGIT E (Rohm and Haas), and/or cellulosics, such
as ethylcellulose, and the like.

[0049] The film-forming agent used in the films according
to the present invention can be selected from the group
consisting of pullulan, hydroxypropylmethyl cellulose,
hydroxyethyl cellulose, hydroxypropy! cellulose, polyvinyl
pyrrolidone, carboxymethyl cellulose, polyviny!l alcohol,
sodium alginate, polyethylene glycol, xanthan gum, traga-
canth gum, guar gum, acacia gum, arabic gum, polyacrylic
acid, methylmethacrylate copolymer, carboxyvinyl polymer,
amylose, high amylose starch, hydroxypropylated high amy-
lose starch, dextrin, pectin, chitin, chitosan, levan, elsinan,
collagen, gelatin, zein, gluten, soy protein isolate, whey
protein isolate, casein and mixtures thereof. A preferred film
former is pullulan, in amounts ranging from about 0.01 to
about 99 wt %, preferably about 30 to about 80 wt %, more
preferably from about 45 to about 70 wt % of the film and
even more preferably from about 60 to about 65 wt % of the
film.

[0050] Unless specified otherwise, the term “wt %” as
used herein with reference to the final product (i.e., the film,
as opposed to the formulation used to create it), denotes the
percentage of the total dry weight contributed by the subject
ingredient. This theoretical value can differ from the experi-
mental value, because in practice, the film typically retains
some of the water and/or ethanol used in preparation.

[0051] In embodiments containing relatively high oil con-
tent, it is preferable to avoid substantial amounts of humec-
tant in the film (and more preferable to have no humectant
in the film), so as to avoid producing an overly moist,
self-adhering film. In particular, it is preferred to formulate
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high oil content films with a plasticizing agent other than
glycerin, which is also a humectant, and with a sweetener
other than sorbitol, which is a mild humectant,

[0052] Saliva stimulating agents can also be added to the
films according to the present invention. Useful saliva
stimulating agents are those disclosed in U.S. Pat. No.
4,820,506. Saliva stimulating agents include food acids such
as citric, lactic, malic, succinic, ascorbic, adipic, fumaric and
tartaric acids. Preferred food acids are citric, malic and
ascorbic acids. The amount of saliva stimulating agents in
the film is from about 0.01 to about 12 wt %, preferably
about 1 wt % to about 10 wt %, even more preferably about
2.5 wt % to about 6 wt %.

{0053] Preferred plasticizing agents include triacetin in
amounts ranging from about 0 to about 20 wt %, preferably
about 0 to about 2 wt %. Other suitable plasticizing agents
include monoacetin and diacetin.

[0054] Preferred cooling agents include monomenthyl
succinate, in amounts ranging from about 0.001 to about 2.0
wt %, preferably about 0.2 to about 0.4 wt %. A monomen-
thyl succinate containing cooling agent is available from
Mane, Inc. Other suitable cooling agents include WS3,
WS23, Ultracool 1 and the like.

[0055] Preferred surfactants include mono and diglycer-
ides of fatty acids and polyoxyethylene sorbitol esters, such
as, Atmos 300 and Polysorbate 80. The surfactant can be
added in amounts ranging from about 0.5 to about 15 wt %,
preferably about 1 to about 5 wt % of the film. Other suitable
surfactants include pluronic acid, sodium lauryl sulfate, and
the like.

[0056] Preferred stabilizing agents include xanthan gum,
locust bean gum and carrageenan, in amounts ranging from
about 0 to about 10 wt %, preferably about 0.1 to about 2 wt
% of the film. Other suitable stabilizing agents include guar
gum and the like.

[0057] Preferred emulsifying agents include triethanola-
mine stearate, quaternary ammonium compounds, acacia,
gelatin, lecithin, bentonite, veegum, and the like, in amounts
ranging from about 0 to about 5 wt %, preferably about 0.01
to about 0.7 wt % of the film.

[0058] Preferred thickening agents include methylcellu-
lose, carboxy! methylcellulose, and the like, in amounts
ranging from about 0 to about 20 wt %, preferably about
0.01 to about 5 wt %.

[0059] Preferred binding agents include starch, in amounts
ranging from about 0 to about 10 wt %, preferably about
0.01 to about 2 wt % of the film.

[0060] Suitable sweeteners that can be included are those
well known in the art, including both natural and artificial
sweeteners. Suitable sweeteners include, e.g.:

[0061] A. water-soluble sweetening agents such as
monosaccharides, disaccharides and polysaccharides such
as xylose, ribose, glucose (dextrose), mannose, galactose,
fructose (levulose), sucrose (sugar), maltose, invert sugar (a
mixture of fructose and glucose derived from sucrose),
partially hydrolyzed starch, corn syrup solids, dihydrochal-
cones, monellin, steviosides, and glycyrrhizin;

[0062] B. water-soluble artificial sweeteners such as the
soluble saccharin salts, i.e., sodium or calcium saccharin
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salts, cyclamate salts, the sodium, ammonium or calcium
salt of 3,4-dihydro-6-methyl-1,2,3-oxathiazine-4-one-2,2-
dioxide, the potassium salt of 3,4-dihydro-6-methyl-1,2,3-
oxathiazine-4-one-2,2-dioxide (acesulfame-K), the free acid
form of saccharin, and the like;

[0063] C. dipeptide based sweeteners, such as L-aspartic
acid derived sweeteners, such as L-aspartyl-L-phenylalanine
methyl ester (aspartame) and materials described in U.S, Pat.
No. 3,492,131, L-alpha-asparty]-N-(2,2,4,4-tetramethyl-3-
thietanyl)-D-alaninamide hydrate, methyl esters of L-aspar-
tyl-L-phenylglycerin and L-aspartyl-L-2,5,dihydrophenyl-
glycine, L-aspartyl-2,5-dihydro-L-phenylalanine,
L-aspartyl-L.-(1-cyclohexyen)-alanine, and the like;

[0064] . water-soluble sweeteners derived from naturally
occurring water-soluble sweeteners, such as a chlorinated
derivative of ordinary sugar (sucrose), known, for example,
under the product description of sucralose; and

[0065] E. protein based sweeteners such as thaumatoccous
danielli (Thaumatin 1 and 1I).

[0066] In general, an effective amount of auxiliary sweet-
ener is utilized to provide the level of sweetness desired for
a particular composition, and this amount will vary with the
sweetener selected. This amount will normally be 0.01% to
about 10% by weight of the composition when using an
easily extractable sweetener. The water-soluble sweeteners
described in category A above, are usually used in amounts
of about 0.01 1o about 10 wt %, and preferably in amounts
of about 2 to about 5 wt %. Some of the sweeteners in
category A (e.g., glycyrrhizin) can be used in amounts set
forth for categories B-E below due to the sweeteners” known
sweetening ability. In contrast, the sweeteners described in
categories B-E are generally used in amounts of about 0.01
to about 10 wt %, with about 2 to about 8 wt % being
preferred and about 3 to about 6 wt % being most preferred.
These amounts may be used to achieve a desired level of
sweetness independent from the flavor level achieved from
any optional flavor oils used. Of course, sweeteners need not
be added to films intended for non-oral administration.

[0067] The favorings that can be used include those
known to the skilled artisan, such as natural and artificial
flavors. These flavorings may be chosen from synthetic
flavor oils and flavoring aromatics, and/or oils, oleo resins
and extracts derived from plants, leaves, flowers, fruits and
so forth, and combinations thereof, Representative flavor
oils include: spearmint oil, cinnamon oil, peppermint oil,
clove oil, bay oil, thyme oil, cedar leaf oil, 0il of nutmeg, oil
of sage, and oil of bitter almonds. Also useful are artificial,
natural or synthetic fruit flavors such as vanilla, chocolate,
coffee, cocoa and citrus oil, including lemon, orange, grape,
lime and grapefruit and fruit essences including apple, pear,
peach, strawberry, raspberry, cherry, plum, pineapple, apri-
cot and so forth. These flavorings can be used individually
or in admixture. Commonly used flavors include mints such
as peppermint, artificial vanilla, cinnamon derivatives, and
various fruit flavors, whether employed individually or in
admixture. Flavorings such as aldehydes and esters includ-
ing cinnamyl acetate, cinnamaldehyde, citral, dicthylacetal,
dihydrocarvyl acetate, eugenyl formate, p-methylanisole,
and so forth may also be used. Generally, any flavoring or
food additive, such as those described in Chemicals Used in
Food Processing, publication 1274 by the National Academy
of Sciences, pages 63-258, may be used. Further examples
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of aldehyde flavorings include, but are not limited to acetal-
dehyde (apple); benzaldehyde (cherry, almond); cinnamic
aldehyde (cinnamon); citral, i.e., alpha citral (lemon, lime);
neral, i.e. beta citral (lemon, lime); decanal (orange, lemon);
ethyl vanillin (vanilla, cream); heliotropine, i.e., piperonal
(vanilla, cream); vanillin (vanilla, cream); alpha-amyl cin-
namaldehyde (spicy fruity flavors); butyraldehyde (butter,
cheese); valeraldehyde (butter, cheese); citronellal (modi-
fies, many types); decanal (citrus fruits); aldehyde C-8
(citrus fruits); aldehyde C-9 (citrus fruits); aldehyde C-12
(citrus fruits); 2-ethy! butyraldehyde (berry {ruits); hexenal,
i.e. trans-2 {berry fruits); toly] aldehyde (cherry, almond);
veratraldehyde (vanilla); 2,6-dimethyl-5-heptenal, i.e. mel-
onal (melon); 2-6-dimethyloctanal (green fruit); and 2-dode-
cenal (citrus, mandarin); cherry; grape; mixtures thereof;
and the like.

[0068] The amount of flavoring employed is normally a
matter of preference subject to such factors as flavor type,
individual flavor, and strength desired. Thus, the amount
may be varied in order to obtain the result desired in the final
product. Such variations are within the capabilities of those
skilled in the art without the need for undue experimenta-
tion. In general, amounts of about 0.1 to about 30 wt % are
useable with amounts of about 2 to about 25 wt % being
preferred and amounts from about 8 to about 10 wt % are
more preferred.

[0069] The compositions of this invention can also contain
coloring agents or colorants. The coloring agents are used in
amounts effective to produce the desired color. The coloring
agents useful in the present invention. include pigments such
as titanium dioxide, which may be incorporated in amounts
of up to about 5 wt %, and preferably less than about 1 wt
%. Colorants can also include natural {ood colors and dyes
suitable for food, drug and cosmetic applications. These
colorants are known as FD&C dyes and lakes. The materials
acceptable for the foregoing spectrum of use are preferably
waler-soluble, and include FD&C Blue No. 2, which is the
disodium salt of 5,5-indigotindisulfonic acid. Similarly, the
dye known as Green No. 3 compriscs a triphenylmethane
dye and is the monosodium salt of 4-[ 4-N-cthyl-p-sulfoben-
zylamino)diphenyl-methylene]-[ 1-N-cthyl-N-p-sulfonium
benzyl)-2,5-cyclo-hexadienimine]. A full recitation of all
FD&C and D&C dyes and their corresponding chemical
structures may be found in the Kirk-Othmer Encyclopedia of
Chemical Technology, Volume 5, Pages 857-884, which text
is accordingly incorporated herein by reference.

[0070] The films can also include a triglyceride. Examples
of triglycerides include vegetable oils such as com oil,
sunflower oil, peanut oil, olive oil, canola oil, soybean oil
and mixtures thereof A preferred triglyceride is olive oil. The
triglyceride is added to the film in amounts {rom about 0.1
wt % to about 12 wt %, preferably in & range from about 0.5
wt % to about 9 wt %, of the film.

[0071] The films can include a preservative in amounts
from about 0.001 wt % to about 5 wt %, preferably from
about 0.01 wt % to about 1 wt % of the film. Preferred
preservatives include sodium benzoate and potassium sor-
bate. Other suitable preservatives include, but are not limited
to, salts of edetate (also known as salts of cthylenediamine-
tetraacetic acid, or EDTA, such as disodium EDTA) and
parabens (e.g., methyl, ethyl, propyl or butyl-hydroxyben-
zoates, etc.) or sorbic acid. The preservatives listed above
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are exemplary, but cach preservative must be evaluated on
an empirical basis, in cach formulation, to assure the com-
patibility and eflicacy of the preservative. Methods for
evaluating the eflicacy of preservatives in pharmaceutical
formulations arc known to those skilled in the art.

[0072] The films can also include a polyethylene oxide
compound. The molecular weight of the polyethylene oxide
compound ranges from about 50,000 to about 6,000,000. A
preferred polyethylene oxide compound is N-10 available
from Union Carbide Corporation. The polyethylene oxide
compound is added in amounts from about 0.1 wt % to about
5 wt %, preferably from about 0.2 wt % to about 4.0 wt %
of the film.

[0073] The films can also include propylene glycol. The
propylene glycol is added in amounts from about 1 wt % to
about 20 wt %, preferably {from about 5 wt % to about 15 wt
% of the film.

[0074] Methods for preparing films according to the
invention are capable of encapsulating the oil ingredients
within the film-forming matrix and maintaining the integrity
of the film, even when the film contains oils in amounts of
10 wt % or more.

[0075] In certain methods for preparing films according to
the invention, the film-forming ingredients are mixed and
hydrated with water scparately from the water-soluble ingre-
dients, which arc mixed in aqueous solution separately from
the organic ingredients and surfactants. In these methods,
the final formulation is preferably produced by mixing the
film-forming phase with the aqueous phase, then mixing in
the organic phase, which includes surfactants, such as
Polysorbate 80-and Atmos 300. This mass is mixed until
emulsified. In other embodiments, the aqueous and film
forming phases are combined into a single phase by dis-
solving the water soluble ingredients in the water and then
adding the gums to hydrate. The organic phase is then added
to this single aqueous phase.

[0076] The resulting formulation is cast on a suitable
substrate and dried t©o {orm a film. The film is preferably
air-dried or dried under warm air and cut to a desired
dimension, packaged and stored. The film can contain from
about 0.1% to about 10 wt % moisture, preferably from
about 3% to about 8 wt % moisture, even more preferably
from about 4 to about 7 wt % moisture.

[0077] The film-forming phase can include pullulan and
stabilizing agents such as xanthan gum, locust bean gum and
carrageenan. These ingredients are mixed and then hydrated
in water for about 30.to about 48 hours to form a gel. The
water is preferably heated to a temperature of about 25 to
about 45° C. to promote hydration. The amount of water is
about 40 to 80% of the gel. The resulting hydrated gel is then
chilled to a temperature of about 20 to about 30° C. for about
1 to about 48 hours. The water is preferably deionized.

[0078] In preferred embodiments, the aqueous phase
includes water heated to a temperature of about 60 to 90° C.,
preferably 70 to 80° C., and ingredients such as the phar-
maceutically active agent, ion exchange resin (or other
masking agent), coloring agent, preservative and sweetener.
The water is preferably deionized and the amount of water
used is about 5 to about 80 wt % of the final gel mixture.

[0079] The pharmaceutically active agent is sorbed to the
ion exchange resin (or other masking agent) without sepa-
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rating, ion exchanged pharmaceutically active agent from
unexchanged agent and counter ion salts.

[0080] Adsorption of the pharmaceutically active agent
onto the ion exchange resin particles to form the pharma-
ceutically active agent/resin complex is a well known tech-
nique as shown in U.S. Pat. Nos. 2,990,332 and 4,221,778.
In general, the pharmaceutically active agent is mixed with
an aqueous suspension of the resin, and in less preferred
embodiments, the complex is then washed and dried.
Adsorption of pharmaceutically active agent onto the resin
may be detected by measuring a change in the pH of the
reaction medium, or by measuring a change in concentration
of sodium or pharmaceutically active agent.

[0081] Binding of pharmaceutically active agent to resin
can be accomplished according to four general reactions. In
the case of a basic pharmaceutically active agent, these are:
(a) resin (Na-form) plus pharmaceutically active agent (salt
form); (b) resin (Na-form) plus pharmaceutically active
agent (as free base); (c) resin (H-form) plus pharmaceuti-
cally active agent (salt form); and (d) resin (H-form) plus
pharmaceutically active agent (as free base). All of these
reactions except (d) have cationic byproducts, by competing
with the cationic pharmaceutically active agent for binding
sites on the resin, reduce the amount of pharmaceutically
active agent bound at equilibrium. For basic pharmaceuti-
cally active agents, stoichiometric binding of pharmaceuti-
cally active agent to resin is accomplished only through
reaction (d).

[0082] Four analogous binding reactions can be carried
out for binding an acidic pharmaceutically active agent to an
anion exchange resin. These are: (&) resin (Cl-form) plus
pharmaceutically active agent (salt form); (b) resin (Cl-
form) plus pharmaceutically active agent (as free acid); (c)
resin (OH-form) plus pharmaceutically active agent (salt
form); and (d) resin (OH-form) plus pharmaceutically active
agent (as free acid). All of these reactions except (d) have
ionic by-products and the anions generated when the reac-
tions occur compete with the anionic pharmaceutically
active agent for binding sites on the resin with the result that
reduced Jevels of pharmaceutically active agent are bound at
equilibrium. For acidic pharmaceutically active agents, sto-
ichiometric binding of pharmaceutically active agent to resin
is accomplished only through reaction (d). The binding may
be performed, for example, as a batch or column process, as
is known in the art.

[0083] Inless preferred embodiments, the adsorption com-
plex, including pharmaceutically active agent and resin, is
collected and washed with ethanol and/or water to insure
removal of any unadsorbed pharmaceutically active agent.
The complexes are usually air-dried in trays at room or
elevated temperature.

[0084] The ratio of the pharmaceutically active agent
adsorbate to ion exchange resin adsorbent in the adsorption
complex is about 1:3 to about 3:1, preferably about 1:2 to
about 2:1, most preferably about 1:1. The only limit to using
ratios in excess of 1:3 is an economic and aesthetic one.

[0085] The amount of the pharmaceutically active agent
adsorbed to the ion exchange resin is in the range from about
25 to about 75% by weight of the pharmaceutically active
agent/resin adsorption complex (hereinafter referred to as
the “pharmaceutically active agent/resin complex” or “com-
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plex”). More preferably, the amount of the pharmaceutically
active agent adsorbed to the jon exchange resin is in the
range from about 33 to about 77% by weight of the phar-
maceutically active agent/resin complex. Most preferably,
the amount of the pharmaceutically active agent adsorbed to
the ion exchange resin is in the range from about 40 to about
060% by weight of the pharmaceutically active agent/resin
complex.

[0086] The amount of pharmaceutically active agent/resin
complex in the formulation is adjusted to deliver a prede-
termined dose of the pharmaceutically active agent over a
predetermined period of time.

[0087] For example, a preferred antitussive film of the
invention is administered at one dose every 12 hours to
deliver a pharmacentically effective amount of dextrometho-
rphan over a period of approximately 12 hours to a patient
in need of such administration. A typical adult dose of a film
of the invention measuring 1"x1.25" (2.54 cmx3.18 cm)
weighs about 60 to about 190 mg and contains about 20 to
about 130 mg of phannaceutically active agent/resin com-
plex to deliver about 5 to about 65 mg of pharmaceutically
active agent (e.g., dextromethorphan hydrobromide) when
the average pharmaceutically active agentiion exchange
resin ratio is about 1:1.

[0088) In a particularly preferred embodiment of the
invention, pullulan is present in the film in an amount of
about 2 to about 6 mg/cm®, dextromethorphan is present in
the film in an amount of about 1.4 to about 3 mg/cm?, and
sulfonated polymer ion exchange resin is present in said film
in an amount of about 1.4 to about 2 mg/cm®.

[0089] The antitussive pharmaceutically active agents that
are suitable for use in these preparations are acidic, ampho-
teric or most often basic antitussives. Examples of basic
pharmaceutically active agents useful in the present inven-
tion inciude, but are not limited to dextromethorphan,
diphenhydramine, caramiphen, carbapentane, ethylmor-
phine, noscapine and codeine. In addition, the antitussive
embodiments of the invention can further comprise addi-
tional agents that are therapeutically eflective to treat con-
ditions other than coughing. That is, more than one type of
pharmaceutically active agent can be included in a film of
the invention. For example, in the case of a film containing
an antitussive agent, the film can further comprise an anti-
histamine, sympathomimetic pharmaceutically active agent
(nasal decongestant, bronchodilator), analgesic, antiinflam-
matory, cough suppressant and/or expectorant. Compounds
which are antihistamines, sympathomimetic pharmaceuti-
cally active agents (nasal decongestant, bronchodilator),
analgesic, antiinflammatory, cough suppressants and/or
expectorants are well known to those of skill in the art and
need not be discussed in detail herein.

(0090] In embodiments, a certain percentage of the films
disclosed herein will contain non-coated pharmaceutically
aclive agent/resin complexes. The remaining pharmacenti-
cally active agent/resin complexes are further characterized
by the presence of a coating. In the preferred embodiment of
the present invention, about 20 to about 80% of the phar-
maceutically active agent/resin complexes in the sustained-
release compositions are coated, most preferably about 40 to
about 60% of the pharmaceutically active agent/resin com-
plexes. The coating is a water-permeable, diffusion barrier
coating material. The presence of a coating allows one to
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selectively modify the dissolution profile as desired of a
pharmaceutical composition comprising the pharmaceuti-
cally active agent/resin complexes of the present invention.

{0091] The coating materials can in general be any of a
large number of conventional natural or synthetic film-
forming materials used singly, in admixture with each other,
and in admixture with plasticizers, pigments, etc. with
diffusion barrier properties and with no inherent pharmaco-
logical or toxic properties. In general, the major components
of the coating should be insoluble in water, and permeable
to water and pharmaceutically active agent. However, it
might be desirable to incorporate a water-soluble substance,
such as methyl cellulose, to alter the pérmeability of the
coating, or to incorporate an acid-insolible, base-soluble
substance to act as an enteric coating. The coating materials
may be applied as a suspension in an aqueous fluid or as a
solution in organic solvents. Suitable examples of such
coating materials are described by R. C. Rowe in Materials
used in Pharmaceutical Formulation. (A. T. Florence, edi-
tor), Blackwell Scientific Publications, Oxford, 1-36(1984),
incorporated by reference herein. Preferably the water-
permeable diffusion barrier is selected from the group con-
sisting of ethy! cellulose, methy! celiulose and mixtures
thereof Most preferably, the coating niaterial is SURE-
LEASE, manufactured by Colorcon which is water based
ethyl cellulose latex, plasticized with' dibutyl schacate or
with vegetable oils. Other non-limiting coating materials
included within the scope of thic present invention are
AQUACOAT, manufactured by FMC Corporation of Phila-
delphia, which is ethylcellulose pscudolatex; solvent based
ethylcellulose; shellac; zein; rosin esters; celiulose acetate;
EUDRAGITS, manufactured by Rohm and Haas of Phila-
delphia, which are acrylic resins; siliconc elastomers; poly-
(vinyl chloride) methyl cellulose; and hydroxypropylmethyl
cellulose.

[0092] Conventional coating solvents and coaling proce-
dures (such as fluid bed coating and spray coating) can be
employed to coat the particles. Techniques of fuid bed
coating are taught, for example, in U.S. Pat. Nos. 3,089,824,
3,117,027, and 3,253,944. The coating is normally applied to
the pharmaceutically active agent/resin complex, but alter-
natively can be applied to the resin before complexing with
the pharmaceutically active agent. Non-limiting examples of
coating solvents include ethanol, a methylenc chloride/
acetone mixture, coating emulsions, methyl acctone, tet-
rahydrofuran, carbonetetrachloride, methyl ethyl ketone,
ethylene dichloride, trichloroethylene, hexane, mcthy! alco-
hol, isopropyl alcohol, methy! isobutyl ketone, toluene,
2-nitropropane, xylene, isobutyl alcohol. n-buty! acctate.

[0093] 1t is preferred that the coated pharmaceutically
active agent/resin complexes are coated in the range from
about 40 to about 70% w/w pharmaceutically active agent/
resin complex. More preferably, the pharmaceutically active
agent/resin complex is coated in the range from about 45 to
about 55% w/w pharmaceutically active agent/resin com-
plex. Most preferably, the pharmaceutically active agent/
resin complex is coated about 50% w/w pharmaccutically
active agent/resin complex. Varation in the amount of
coating and/or the use of coated/uncoated complex mixtures
can be employed to selectively modify the dissoltion
profile as desired.

{0094] The average particle sizes of the non-hvdrated
coated and uncoated pharmaceutically active agent/resin

(2
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complexes is about 60 10 about 200 and about 60 to about
250 micrometers, respectively. More preferably, average
particle sizes of the coated pharmaceutically active agent/
resin complexes 15 between about 70 and about 190
micrometers, and most preferably about 70 to about 180
micrometers. More preferably, average particle sizes of the
uncoated pharmaceutically active agent/resin complexes is
between about 55 and about 160 micrometers, and most
preferably about 60 to about 150 micrometers. It is desirable
that about 85%, preferably about 95%, and most preferably
about 98% of the resin particles have sizes within the ranges
set forth above. Adjustiments within these ranges can be
made to accommodate desired aesthetic qualities of the final
formulation product. It is more preferable that the resin
dextromethorphan complex have particle sizes within these
ranges as well.

[0095] In embodiments, it is possible to hydrate the film-
forming ingredients and combine all of the ingredients
without heating. This method comprises dissolving the
water-soluble ingredients in water to form an aqueous mix-
ture; mixing the film-forming ingredients in powder form to
form a powder mixture; adding the powder mixture to the
aqueous mixture to form a hydrated polymer gel; stirring the
hydrated polymer at room temperature for about 30 minutes
to about 48 hours; mixing the cooling agent, menthol and
any other oils to form an oil mixture; adding the oil mixture
to the hydrated polymer gel and mixing until uniform;
deaerating the film unti] air bubbles are removed, casting the
uniform mixture on a suitable substrate; and drying the cast
mixture to form a film. This method hydrates the film-
forming ingredients without heating the water, which can
reduce energy costs in the manufacturing process and unde-
sirable losses of volatile ingredients to evaporation. Further,
mixing the oils in two steps minimizes the amount of flavor
lost.

[0096] While not wishing to be bound by any theories, it
is believed that the film-forming ingredients can be hydrated
and mixed without heating due to an ionic effect known as
the Donnan equilibrium. Hydrating the film-forming agents
in the presence of clectrolytes in solution effectively lowers
the viscosity of the polymer gel being formed, thus increas-
ing the efficiency of the hydrating process. The water-
soluble ingredients of the formulation provide the electro-
lytes, which are dissolved in the hydration solution prior to
addition of the film-forming ingredients. High-shear mixing
also accelerates hydration, which delumps the powders,
providing greater surface area for water contact. In addition,
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local heating effects, generated in the shear regions, provide
energy for hydration without substantially raising the tem-
perature of the mass.

EXAMPLES

[0097] The invention will be illustrated in more detail with
reference to the following Examples, but it should be
understood that the present invention is not deemed to be
limited thereto.

Example 1

[0098] The ingredients listed in Table 1 were combined to
provide a comparative example of an antitussive film in
accordance with the following procedure:

{0099] A. The water was heated to 50° C. The potassium
sorbate and sweeteners were dissolved in the water with
mixing. The titanium dioxide was then added with further
mixing to form Preparation A.

[0100] B. The film-forming ingredients (e.g., xanthan
gum, locust bean gum, carrageenan and pullulan) were
mixed in a separate container to form Preparation B.

{0101] C. Preparation B was slowly added to Preparation
A with rapid mixing, followed by overnight mixing at a
reduced rate to provide Preparation C.

[0102] D. The glycerin and olive oil were combined in a
separate container and then the menthol and monoammo-
nium glycyrrhizinate (MAG) were dissolved therein by
heating to 45° C. to form Preparation D.

(0103] E. Preparation D was added to Preparation C with
thorough mixing and then the flavor agents were added with
continued mixing to provide Preparation E.

[0104] F. Dextromethorphan coated with ethyl cellulose
was then added to Preparation E with mixing. The pH was
adjusted as necessary to 6.0 using 10% citric acid solution
to provide Preparation I (Examples 1-3 only).

[0105] Preparation F was poured on a mold and cast to
form a film of a desired thickness at room temperature. The
film was dried under warm air and cut to a desired dimension
(dictated by, e.g., dosage and mouthfeel) for taste testing.
The film was segmented into 1"x1.25" (2.54 cmx3.18 cm)
dosage units, each of which had a thickness of 0.009+0.002
in (0.23x0.05 mm) and a weight of 703 mg.

[0106] A placebo film was also prepared in accordance
with the foregoing to facilitate evaluation of, e.g., the taste
and appearance of the active film.

TABLE 1

% wiw

% wiw % wiw* actual

Material inbatch  ghach % w/w* mg/dose* active film  batch
Coated Dextromethorphan (55% DM) 103.6291 27.3000  29.5775 9.3899
Xanthan Gum 0.0600 0.6000  0.2432 0.1581 0.1713 0.0544
Locust Bean Gum 0.0700 0.7000  0.2837 0.1844 0.1998 0.0634
Carrageenan 0.3000 3.0000 12159 0.7903 0.8563 0.2718
Pullulan 16.0000 160.0000 64.8466  42.1503  45.6666  14.4976
Potassium Sorbate 0.0600 0.6000  0.2432 0.1581 0.1713 0.0544
Acesulfame Potassium Salt 0.5000 3.0000  2.0263 13172 1.4271 0.4531
Aspartame NF 1.4000 14.0000  5.6741 3.6882 3.9938 1.26835
Purified Water 75.3264  753.2640 68.2534
Physcool 0.1000 1.0000  0.4053 0.2634 0.2854 0.0906
Menthol 1.0000 10.0000  4.0529 2.6344 2.8542 0.9061
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TABLE 1-continued
% wiw
% wiw % wiw* actual
Material inbatch  ghatch % w/w* mg/dose* active film  batch
Citric Acid 0.0710 0.7100 0.2878  0.1870 0.2026 0.0643
Cherry Flavor (Givudan) 0.1500 1.5000 0.6079  0.3952 0.4281 0.1359
Peppermint Flavor 0.5000 5.0000 2.0265 1.3172 1.4271 0.4531
Mono ammonium glycytthizinate 0.0100 0.1000  0.0405  0.0263 0.0285 0.0091
(MAG)
Polysorbate 80 NF 0.3500 3.5000 1.4185 0.9220 0.9990 03171
Atmos 300 0.3500 3.5000 14185 09220 0.5990 03171
Glycerine 3.0000  30.0000 12.1587  7.9032 8.5625 27183
Olive Oil 0.5000 5.0000 20265 13172 1.4271 0.4531
FD&C green #3 0.0026 0.0260 0.0105 0.0068 0.0074 0.0024
Titanium Dioxide 0.2500 2.5000 1.0132 0.6586 0.7135 0.2265
Total w/o active 0.0000 100.0000  65.0000
Total with active 100.0000 1103.6291 923000  100.0000 100.0000
*assuming that all water is cvaporated
[0107] The active film was gritty and bitter.
Example 2
[0108] Comparative films having the ingredients listed in
Table 2 were prepared in accordance with the method of
Example 1.
TABLE 2
% wiw in % wiw* % wiw* % wiw

Material batch ghbatch  placebo film  mg/dose* active film  actual batch
Coated Dextromethorphan (53.5% DM) 106.4239 28.0374 30.1356 9.6187
Xanthan Gum 0.0600 0.6000 0.2432 0.1581 0.1699 0.0542
Locust Bean Gum 0.0700 0.7000 0.2837 0.1844 0.1982 0.0633
Carrageenan 0.3000 3.0000 1.2159 0.7904 0.8495 0.2711
Pullulan 16.0000  160.0000  64.8493 42,1520  45.3065 14.4610
Potassium Sorbate 0.0600 0.6000 0.2432 0.1581 0.1699 0.0542
Acesulfame Potassium Salt 0.5000 5.0000 2.0265 1.3173 1.4158 0.4519
Aspartame NF 1.4000 14.0000 5.6743 3.6883 3.9643 1.2653
Purified Water 753274 753.2740 68.0819
Physcool 0.1000 1.0000 0.4053 0.2635 0.2832 0.0904
Menthol 1.0000 10.0000 4.0531 2.6345 2.8317 0.9038
Citric Acid (used to adjust pH to 6.0) 0.0700 0.7000 0.2837 0.1844 0.1982 0.0633
Cherry Flavor (Givudan) 0.1500 1.5000 0.6080 0.3952 0.4247 0.1356
Peppermint Flavor 0.5000 5.0000 20265 1.3173 1.4158 0.4519
Mono ammonium glycyrrhizinate 0.0100 0.1000 0.0405 0.0263 0.0283 0.0090
(MAG)
Polysorbate 80 NF 0.3500 3.5000 1.4186 0.9221 0.9911 0.3163
Atmos 300 0.3500 3.5000 1.4186 0.9221 0.9911 0.3163
Glycerine 3.0000 30.0000 12.1592 7.9035 8.4950 2.7114
Olive Oil 0.5000 5.0000 2.0265 1.3173 1.4158 04519
FD&C Green #3 0.0026 0.0260 0.0103 0.0069 0.0074 0.0024
Titanium Dioxide 0.2500 2.5000 1.0133 0.6586 0.7079 0.2260
Total w/o active 0.0000  100.0000 65.0000
Total with active 100.0000 1106.4239 93.0374  100.0000  100.0000

*assuming that all water is cvaporated

[0109] The active film was gritty and bitter.
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Example 3 Example 4

[0110] Comparative films having the ingredients listed in
Table 3 were prepared in accordance with the method of ~ [0112] Films of the invention having the ingredients listed

Examplc 1. in Table 4 were prepared in accordance with the method of
TABLE 3

% wiw in % wiw* % wiw* % wiw
Material batch g/batch  placebo film  mg/dose* active film actual batch
Coated Desiromethorphan (60% DM) 94,7292 25.0000 21.7778 8.6532
Xanthan Cum 0.0600 0.6000 0.2436 0.1583 0.1759 0.0548
Locust Bexn Gum 0.0700 0.7000 0.2842 0.1847 0.2053 0.0639
Carrageenin 0.3000 3.0000 1.2180 0.7917 0.8797 0.2740
Pullulan 16.0000  160.0000 64.9625 42,2256 46.9174 14.6155
Potassium Sorbate 0.0600 0.6000 0.2436 0.1583 0.1759 0.0548
Acesulfane Potassium Salt 0.5000 5.0000 2.0301 13196 1.4662 0.4567
Aspartame NF 1.4000 14.0000 5.6842 3.6947 4.1053 1.2789
Purified Water 75.3704  753.7040 68.8484
Physcool 0.1000 1.0000 0.4060 0.2639 0.2932 0.0913
Menthol 1.0000 10.0000 4.0602 2.6391 29323 09135
Citric Acid 0.0270 0.2700 0.1096 0.0713 0.0792 0.0247
Cherry Flavar (Givudan) 0.1500 1.5000 0.6090 0.3959 0.4399 0.1370
Peppermini Flavor 0.5000 5.0000 2.0301 1.3196 1.4662 0.4567
Mono ammenium glycyrrhizinate 0.0100 0.1000 0.0406 0.0264 0.0293 0.0091
(MAG)
Polysorbaic: 80 NF 0.3500 3.5000 1.4211 0.9237 1.0263 0.3197
Atmos 300 0.3500 3.5000 14211 09237 1.0263 0.3197
Glycerine 3.0000 30.0000 12.1805 79173 8.7970 2.7404
Olive Oil 0.5000 5.0000 2.0301 1.3196 1.4662 04567
FD&C green #3 0.0026 0.0260 0.0106 0.0069 0.0076 0.0024
Titanium Dioxide 0.2500 2.5000 1.0150 0.6598 0.7331 0.2284
Total w/o active 0.0000  100.0000 65.0000
Total with active 100.0000 1094.7292 90.0000  100.0000  100.0000

*assuming that all water is cvaporated

[0111] The active film was very thin, blue and gritty. Example 1, except that Step F comprised adding uncoated
Sensations of bitterness and numbness were minimal, but  dextromethorphan hydrobromide and AMBERLITE resin to

the flavor was not entirely agreeable. Preparation E as separate ingredients.
TABLE 4

% w/w in Y% wiw* % wiw* % wiw
Material batch g/batch  placebo film mg/dose* active film actual batch
Dextromethorphan 17.0326 15.0000  15.7563 5.0951
Amberlite IRP69 17.2597 15.2000  15.9664 5.1630
Xanthan Gum 0.0600 0.1800 0.2439 0.1585 0.1665 0.0538
Locust Bean Gum 0.0700 0.2100 0.2845 0.1849 0.1943 0.0628
Carrageenan 0.3000 0.9000 1.2194 0.7926 0.8326 0.2692
Pullulan 16.0000 48.0000 65.0338 42.2720  44.4033 14.3587
Potassium Sorbate 0.0600 0.1800 0.2439 0.1585 0.1665 0.0538
Acesulfame Potassium Salt 0.5000 1.5000 2.0323 1.3210 1.3876 0.4487
Aspartame NF 1.4000 4.2000 5.6905 3.6988 3.8853 1.2564
Purified Water 75.3974  226.1922 67.6630
Physcool 0.1000 0.3000 0.4063 0.2642 0.2775 0.0897
Menthol 1.0000 3.0000 4.0646 2.6420 2.7752 0.8974
Citric Acid 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Cherry Flavor (Givudan) 0.1500 0.4300 0.6097 0.3963 0.4163 0.1346
Peppermint Flavor 0.5000 1.5000 2.0323 1.3210 1.3876 0.4487
Mono ammonium glycyrrhizinate 0.0100 0.0300 0.0406 0.0264 0.0278 0.0090
(MAG)
Polysorbate 80 NF 0.3500 1.0500 1.4226 09247 0.9713 0.3141
Atmos 300 0.3500 1.0500 1.4226 0.9247 0.9713 0.3141

Glycerine 3.0000 9.0000 12.1938 7.9260 8.3256 2.6923
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TABLE 4-continued

% wiw in % wiw® % wiw* % wiw
Material batch g/atch  placebo film mg/dose* active film actual batch
Olive Oil 0.5000 1.5000 2.0323 13210 1.3876 0.4487
FD&C green #3 0.0026 0.0078 0.0106 0.0069 0.0072 0.0023
Titanium Dioxide 0.2500 0.7500 1.0162 0.6605 0.6938 0.2244

Total w/o active 300.0000  100.0000

Total with active 100.0000  334.2922

65.0000

95.2000  100.0000  100.0000

*assuming that all water is evaporated

[0113] The active film had a pleasing appearance and
taste.

Example 5

[0114] The ingredients listed in Table S were combined to
provide an example of an antitussive film of the invention in
accordance with the following procedure:

[0115] A. The water was heated to 75° C. Uncoated
dextromethorphan hydrobromide was dissolved with mixing
in the water, while maintaining the temperature at 75° C.
AMBERLITE resin was then mixed into the water with
heating for 4 to 5 hours at 70-80° C. Heating was stopped,
water lost (o evaporation was replaced, and the potassium
sorbate and sweeteners were then added to the composition
with mixing to form Preparation A.

[0116] B. The film-forming ingredients (e.g., Xanthan
gum, locust bean gum, carrageenan and pullulan) were
mixed in a separate container to form Preparation B.

[0117] C. Preparation B was slowly added to Preparation
A with rapid mixing, followed by overnight mixing at a
reduced rate to provide Preparation C.

{0118] D. The menthol was dissolved with mixing in the
alcohol in a separate container. The Physcool was then
dissolved with mixing therein. The MAG, Polysorbate 80,
Atmos 300 and flavors were then added to the mixture and
mixed to enhanced uniformity to form Preparation D.

[0119] E. Preparation D, glycerine and mannitol were
added to Preparation C with thorough mixing to provide
Preparation E.

[0120] Preparation E was poured on a mold and cast to
form a film of a desired thickness at room temperature. The
film was dried under warm air and cut to a desired dimension
(dictated by, e.g., dosage and mouthfecl) for taste testing,
The film was segmented into 1.5 in* (9.7 cm?) dosage units,
each of which had a thickness of 0.009+0.002 in (0.23+0.05
mm) and a weight of 7023 mg.

[0121] A placebo film was also prepared in accordance
with the foregoing to facilitate evaluation of| e.g., the taste
and appearance of the active film.

TABLE §

Material

% wiw in % wiw* % wiw
batch glatch  mg/dose*  film  actual batch

Dextromethorphan HBr
Ambertite IRP69
Xanthan Gum

Locust Bean Gum

11.4615  15.0000 21.4286 9.2666
12.2256  16.0000 22.8571 9.8843
0.0600 0.0600  0.0944  0.1348 0.0485
0.0700 0.0700 01101 0.1573 0.0566

Carrageenan 0.3000 03000 04718  0.6740 0.2425
Pullulan 16.0000 16.0000  25.1613 359447  12.9359
Potassium Sorbate 0.0600 0.0600  0.0944  0.1348 0.0485
Acesulfame Potassium Salt 0.5000 0.5000 0.7863  1.1233 0.4042
Aspartame NF 1.4000 1.4000  2.2016  3.1452 1.1319
Purified Water 70.2000  70.2000 56.7561
Alcohol USP 5.0000 5.0000 4.0425

Physcool
Mentho!
Peppennint Flavor

0.1000 0.1000  0.1573 02247 0.0808
1.5000 1.5000  2.3589  3.3698 1.2127
0.1000 0.1000  0.1573 02247 0.0808

Raspberry Flavor (Givudan) 0.5000 0.5000 0.7863 1.1233 0.4042
Mono ammonium glycyrhizinate (MAG) 0.0100 0.0100  0.0157 0.0225 0.0081

Polysorbate 80 NF
Atmos 300
Glycerine
Mannitol USP

Total wio active

0.3500 0.3500  0.5504  0.7863 0.2830
0.3500 0.3500  0.5504  0.7863 0.2830
1.5000 1.5000  2.3589- 3.3698 12127
2.0000 2.0000  3.1452  4.4931 1.6170

100.0000  39.0000
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[0122] The active film had a pleasing appearance and

taste.

Example 6

[0123] Films of the invention having the ingredients listed
in Table 6 were prepared in accordance with the method of

Example 7
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[0125] A film of the invention having the ingredients listed
in Table 7 were prepared in accordance with the method of

Example 5. The film was segmented into 1"x1.25" (2.54

Example 5.

TABLE 6
Material % w/w in batch g/batch  mg/dose* % wiw* % wiw
Dextromethorphan HBr 11.6538  15.0000  21.4286 9.3919
Ambertite IRP69 124308 16,0000  22.8571  10.0180
Xanthan Gum 0.0600 0.0600  0.0925 0.1321 0.0484
Locust Bean Gum 0.0700 0.0700  0.1079 0.1542 0.0564
Carrageenan 0.3000 03000  0.4625 0.6606 0.2418
Pullulan 16.0000 160000 24.6640 352343  12.8944
Potassium Sorbate 0.0600 0.0600  0.0925 0.1321 0.0484
Acesulfame Potassium Salt 0.5000 0.5000  0.7708 1.1011 0.4030
Aspartame NF 1.4000 1.4000  2.1581 3.0830 1.1283
Purified Water 69.7000 69.7000 56.1713
Alcohol USP 5.0000 3.0000 4.0295
Physcool 0.1000 0.1000  0.1542 0.2202 0.0806
Menthol 2.0000 2.0000  3.0830 4.4043 1.6118
Peppermint Flavor 0.1000 0.1000  0.1542 0.2202 0.0806
Raspberry Flavor (Givudan) 0.5000 0.5000  0.7708 1.1011 0.4030
Mono ammonium glycyrrhizinate (MAG) 0.0100 0.0100 0.0154 0.0220 0.0081
Polysorbate 80 NF 0.3500 03500  0.5395 0.7708 0.2821
Atmos 300 0.3500 0.3500  0.5395 0.7708 0.2821
Glycerine 1.5000 1.5000 23123 3.3032 1.2089
Mannitol USP 2.0000 2.0000  3.0830 4.4043 1.6118
Total w/o active 0.0000  35.0000
Total with active 100.0000 124.0846  70.0000  100.0000 100.0000

*assuming that ali water and alcohol s evaporated

[0124] The active film had a pleasing appearance and

taste.

cmx3.18 cm) dosage units, each of which had a thickness of

0.009+0.002 in (0.23+0.05 mm) and a weight of 63.6x3 mg.

TABLE 7

Material % w/w in batch kg/batch mg/dose* % wiw* % wiw

Dextromethorphan HBr 1.3567  15.0000  23.5981 9.3918
Amberlite IRP69 14472 160000  25.1713  10.0180
Xanthan Gum 0.0600 0.06070 0.0772 0.1215 0.0484
Locust Bean Gum 0.0700 0.0081 0.0901 0.1417 0.0564
Carrageenan 0.3000 0.0349 0.3661 0.6075 0.2418
Pullulan 16.0000 1.8627 20.5941 32.3988  12.3944
Potassium Sorbate 0.0600 0.6070 0.0772 0.1215 0.0484
Acesulfame Potassium Salt 0.5000 0.0582 0.6436 1.0125 0.4030
Aspartame NF 1.4000 0.1630 1.8020 2.8349 1.1283
Purified Water 69.7000 8.1145 56.1714
Alcohol USP 5.0000 0.5821 4.0295
Physcool 0.1000 0.0116 0.1287 0.2025 0.0806
Menthol 2.0000 0.2328 25743 4.0498 1.6118
Peppermint Flavor 0.1000 0.0116 0.1287 0.2025 0.0806
Raspberry Flavor (Givudan) 0.5000 0.0582 0.6436 1.0125 0.4030
Mono ammonium glycymhizinate (MAG) 0.0100 0.0012 0.0129 0.0202 0.0081
Polysorbate 80 NF 0.3500 0.0407 0.4505 0.7087 0.2821
Atmos 300 0.3500 0.0407 0.4505 0.7087 0.2821
Glycerine 1.5000 0.1746 1.9307 3.0374 1.2089
Mannitol USP 2.0000 0.2328 2.5743 4.0498 1.6118
Total w/o active + resin 11.6420  32.5644

Total with active + resin 100.0000 14.4459  63.5644  100.0000 100.0000

*assuming that all water and alcohol is evaporated
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[0126] The active film had a pleasing appearance and
taste.

[0127] While the invention has been described in detail
and with reference to specific examples thereof, it will be
apparent to one skilled in the art that various changes and
modifications can be made therein without departing from
the spirit and scope thereof.

1-48. (canceled)

49. An orally consumable solid film comprising at least
one water soluble polymer, at least one pharmaceutically
active agent, and at least one taste masking agent comprising
an ion exchange resin; wherein the ratio of the at least one
pharmaceutically active agent to the at least one ion
exchange resin is about 1:3 to about 3:1.

50. The consumable solid film according to claim 49,
wherein said water soluble polymer is selected from the
group consisting of pullulan, hydroxypropy!methy! cellu-
lose, hydroxyethyl cellulose, hydroxypropyl cellulose, poly-
vinyl pyrrolidone, carboxymethy! cellulose, polyvinyl alco-
hol, sodium alginate, polyethylene glycol, tragacanth gum,
guar gum, acacia gum, arabic gum, polyacrylic acid, meth-
ylmethacrylate copolymer, carboxyvinyl polymer, amylose,
high amylose starch, hydroxypropylated high amylose
starch, dextrin, pectin, chitin, chitosan, levan, elsinan, col-
lagen, gelatin, zein, gluten, soy protein isolate, whey protein
isolate, casein and mixtures thereof.

51. The consumable solid film according to claim 49,
wherein said water soluble polymer is pullulan.

52. The consumable solid film according to claim 49,
wherein said pharmaceutically active agent is selected from
the group consisting of antimicrobial agents, non-steroidal
anti-inflammatory agents, antitussives, decongestants, anti-
histamines, expectorants, anti-diaherrals, H,-antagonists,
proton pump inhibitors, central nervous system agents,
analgesics and mixtures thereof.

53. The consumable film according to claim 49, wherein
the pharmaceutically active agent is selected from the group
consisting of brompheniramine maleate, chlorpheniramine
maleate, carbinoxamine maleate, clemastine fumarate, dex-
chlorpheniramine maleate, diphenhydramine hydrochloride,
diphenhydramine citrate, diphenylpyraline hydrochloride,
doxylamine succinate, promethazine hydrochloride, pyril-
amine malcate, tripelennamine citrate, triprolidine hydro-
chloride and mixtures thereof.

54. The consumable film according to claim 49, wherein
the pharmaceutically active agent is loperamide, famotidine,
ranitidine and mixtures thereof.

55. The consumable solid film according to claim 49,
wherein the pharmaceutically active agent and said taste
masking agent form an adsorption complex; wherein the
pharmaceutically active agent provides from about 40 wt %
to about 60 wt % of said adsorption complex.
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56. The consumable solid film according to claim 49,
wherein the ion exchange resin is a sulfonated polymer
comprising polystyrene cross-linked with divinylbenzene.

57. The consumable solid film according to claim 49,
wherein the ion exchange resin is a sulfonated polymer
comprising polystyrene cross-linked with 8% of divinylben-
zene, with an ion exchange capacity of about 4.5 to 5.5
megq/g of dry resin (H*-form).

58. The consumable solid film according to claim 49,
wherein the ion exchange resin compriscs irregularly-
shaped particles ranging in size from about 47 to about 149
micrometers.

59. The consumable solid film according to claim 49,
wherein the ion exchange resin comprises spherical particles
ranging in size from about 45 to about 150 micrometers.

60. The consumable solid film according to claim 49,
wherein the ion exchange resin comprises polystyrene cross-
linked with 8% of divinylbenzene functicnalized with a
quaternary ammonium group, said ion exchange resin hav-
ing an exchange capacity normally within a range of about
3 to about 4 meq/g of dry ion exchange resin.

61. The consumable solid film according to claim 49,
wherein said ion exchange resin is present at a weight ratio
to said pharmaceutically active agent of about 2:] to about
1:2 and said orally consumable film is adapted to adhere to
and dissolve in a mouth of a consumer.

62. The consumable solid film according to claim 49,
wherein the ratio of ion exchange resin to pharmaceutically
active agent is about [:1.

63. The consumable solid film according to claim 49
wherein the pharmaceutically active agent comprises dex-
tromethorphan or salt thereof or both.

64. The consumable solid film according to claim 49
wherein the pharmaceutically active agent comprises
diphenhydramine or salt thereof or both.

65. The consumable solid film according to claim 49,
wherein said water soluble polymer comprises hydroxypro-
pyl cellulose.

66. The consumable solid film according to claim 49,
wherein said film has a thickness of about 0.009+0.002 in.

67. An orally consumable solid film comprising a water
soluble polymer, at least one pharmaceutically active agent
and an ion exchange resin taste masking agent; wherein the
at least one pharmaceutically active agent comprises dex-
tromethorphan or salt thereof or both.

68. An orally consumable solid film comprising a water
soluble polymer, at least one pharmaccutically active agent
and an jon exchange resin taste masking agent: wherein the
at least one pharmaceutically active agent comprises diphen-
hydramine or salt thereof or both.
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FILM COMPRISING ACTIVE DRUGS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit, under 35 U.S.C.
§ 119, of provisional U.S. Application Ser. No. 60/944,942,
filed Jun. 19, 2007, which claims priority to Application Ser.
No. 60/900,328 filed Feb. 9, 2007 the entire contents and
substance of which is hereby incorporated by reference.

FIELD OF THE INVENTION

[0002] This invention relates to the administration of nitro-
glycerin, as well as other active drugs, via consumable, edible
films.

BACKGROUND OF THE INVENTION

[0003] Nitroglycerin is a powerful vasodilator used to pre-
vent chest pain (angina pectoris) by relaxing the smooth
muscle of blood vessels in the heart, increasing blood flow
and oxygen to the heart muscle, and reducing the pumping
force the heart must exert to circulate blood through the body.
This reduction in the heart’s workload relieves the pain of
angina pectoris. Nitroglycerin also finds additional utility in
controlling blood pressure in perioperative hypertension, or
hypertension resulting from intratracheal intubation, anesthe-
sia, skin incision, sternotomy, cardiac bypass, and postsurgi-
cal recovery, in addition to producing controlled hypotension
during surgery.

[0004] Existing methods of administration of nitroglycerin
include a nitroglycerin pump-spray, nitroglycerin sublingual
tablet, nitroglycerin sustained released tablets, nitroglycerin
transdermal patches, nitroglycerin 2% ointment, and an intra-
venous nitroglycerin drip. However, each of these methods
have inherent drawbacks.

[0005] Oral administration is probably the most prevalent
method of administering nitroglycerin because of its conve-
nience. It is generally non-threatening, painless, and simple to
accomplish for most patients. Nevertheless, the oral admin-
istration of nitroglycerin suffers from several disadvantages.
Specific problems associated with the oral administration of
compressed sustained-release nitroglycerin tablets include
friability, content uniformity, such as weight and dosage
variations, migration of nitroglycerin to other tablets, the
storage container and container components and the resulting
potency loss.

[0006] A further problem with oral administration in pill
form is that the rate of absorption of the drug into the blood-
stream after swallowing varies from patient to patient. The
absorption of the drug is dependent upon the movement of the
drug from the stomach to the small and large intestines and
the effects of secretions from these organs and on the resulting
pH within the stomach and intestines. Anxiety and stress can
dramatically reduce these movements and secretions, prevent
or reduce the final effects of the drug, and delay onset of the
drug’s effects. Most significant is the fact that there is nor-
mally a substantial delay between the time of oral adminis-
tration and the time that the therapeutic effect of the drug
begins.

[0007) An additional disadvantage of oral pill form admin-
istration is that many drugs almost immediately experience
metabolism or inactivation. The veins from the stomach and
the small and large intestines pass directly through the liver.
Thus, drugs entering the bloodstream must first pass through
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the liver before distribution into the general blood circulation.
More than sixty percent of most drugs (and essentially one
hundred percent of certain drugs) are removed from the
patient’s bloodstream during this “first pass™ through the
liver. The result is that oral pill form administration is imprac-
tical for many drugs, particularly cardiovascular-acting drugs
that are used for rapid onset in critical care situations.

[0008] In order to avoid some of the disadvantages of oral
administration, injection is frequently used. Injecting nitro-
glycerin intravenously results in rapid entry of the drug into
the patient’s bloodstream. In addition, this type of delivery
avoids the removal of large quantities of the drug by the
patient’s liver. As a result, less total drug is usually needed
compared to orally distributed to various portions of the
patient’s body before exposure to the liver. However, most
patients, particularly children and geriatric adults, have an
aversion to injections. In some patients, this aversion may be
so pronounced as to make the use of injections a serious
concern. Since intense psychological stress can exacerbate a
patient’s debilitated condition, it sometimes becomes unde-
sirable to use injections where the patient is seriously ill or
suffers from a debilitating condition or injury.

[0009] Another method of administration of pharmaceuti-
cally active agents, such as nitroglycerin, includes the trans-
dermal patch. In this method of administration, a dose of
nitroglycerin is administered by absorption through the der-
mal layers into the blood stream. However, a serious disad-
vantage of the transdermal patch method of nitroglycerin
administration is the development of a drug tolerance within
a twenty-four (24) hour period when patches are wom con-
tinuously, subsequently reducing the effectiveness of the
medication. Revised labeling approved by FDA recom-
mended a dosing schedule alternating a daily patch-on period
of 12 to 14 hours a day with a patch-off period of 10 to 12
hours, making this time consuming and easily forgotten.
Moreover, the patch cannot be used on parts of the body with
hair, cuts, abrasions, calluses or scars, and may lead to skin
irritation where the patch is applied.

[0010] Some investigators have suggested that it may be
possible to administer medication through the buccal mucosa
of the cheek pouch or by sublingual administration. See, U.S.
Pat. No. 4,671,953, the entire content of which is incorpo-
rated by reference herein. Such administration through the
mucosal tissues of the mouth, pharynx, and esophagus of
therapeutic drugs possesses a distinct usefulness. Adminis-
tration of drugs by this route does not expose the drug to the
gastric and intestinal digestive juices. In addition, the drugs
largely bypass the liver on the first pass through the body,
thereby avoiding additional metabolism and/or inactivation
of the drug. Generally the drugs which are administered by
any of the methods described above have an unpleasant taste.
As aresult, in order to allow for buccal or sublingual admin-
istration through the oral mucosal tissues, it is also necessary
to incorporate the drug into some type of pleasant tasting
mass, such as a “candy” matrix.

[0011] For effective application of the drug, a candy prod-
uct may contain the drug uniforimly distributed throughout in
order to ensure uniform levels of medication. Altematively,
for some applications, varying concentrations within known
and controlled ranges may be desired to vary the rate of drug
administration. Difficulties are encountered in attempting to
blend solid drugs in a uniform or otherwise carefully con-
trolled manner. Many drugs are insoluble, or only partially
soluble, in one or more of the ingredients of the hard candy
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base. Thus, the resultant product is often found to be lacking
in uniform or controlled distribution of the drug. Moreover,
sublingual tablets also experience issues related to inter-tab-
let migration of nitroglycerin, similar to the sustained-release
tablet methodology, which can produce a high degree of
weight and dose variation between tablets.
[0012] Furthermore, many presently available medicated
candy lozenges tend to crumble when placed in the mouth. As
a result, uniform release of the drug into the mucosal tissues
does not take place. Rather, the crumbled lozenge is mostly
chewed, and swallowed, and the drug enters the bloodstream
through the stomach and intestines as described above. Thus,
it will be appreciated that candy lozenges have very definite
limitations for use in the administration of a drug through the
oral mucosal tissues. As a result, lozenges have not been used
to administer potent, fast-acting drugs, such as drugs that
affect the central nervous system, the cardiovascular system,
or the renal vascular system.
[0013] While the administration of certain drugs through
the oral mucosal tissues has shown promise, development of
a fully acceptable method for producing a medication in a
desirable form and administering the medication has been
clusive.
[0014] It would be an important advancement in the art of
orally administering potent, fast-acting drugs, if suitable
methods and compositions provided a precise dosage to a
precise effect in every patient. It would be a further advance-
ment in the art to provide methods and compositions for
uniformly incorporating drugs (including insoluble drugs)
into a soluble matrix without heating the mixture to the point
that degradation occurs.
[0015] A need, therefore, exists for an improved vehicle for
the administration of pharmaceutical agents, such as nitro-
glycerin, beyond existing preparations.

SUMMARY OF THE INVENTION
[0016] Theinvention provides a physiologically acceptable
edible or consumable film, which is particularly well adapted
to rapidly dissolve in the mouth of a patient.
[0017] The invention is also directed to a method for pro-
ducing a supple, non-self-adhering film especially suitable
for oral delivery of active drugs. The method comprises mix-
ing at least one film forming agent with an aqueous solution to
provide a hydrated polymer gel; casting the hydrated polymer
gel on a substrate; and allowing the cast gel to solidify to
provide a film. In another embodiment, the active drug is
added to one or more of the components of the mixture prior
to forming the hydrated polymer gel.
{0018}  In another embodiment of the present invention, the
active drug may comprise one or more anti-emetics. Such
anti-emetics include and may be selected from one or more of
the group consisting of: ondansetron, granisetron, pal-
onosetron, dronabinol, aprepitant, ramosetron, metopi-
mazine, nabilone, tropisetron, metoclopramide, prochlor-
perazine, trimethobenzamide, dimenhydrinate,
prochlorperazine and dolasetron.
(0019] Inanother embodiment of the present invention, the
active drug may comprise one or more SHT3 antagonists.
Such SHT3 antagonists include and may be selected from one
or more of the group consisting of: alosetron, ondansetron,
granisetron, palonosetron, ramosetron and tropisetron.
[0020] Inanother embodiment of the present invention, the
active drug may comprise one or more sclective serotonin
reuptake inhibitors. Such selective serotonin reuptake inhibi-
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tors include and may be selected from one or more of the
group consisting of: fluoxetine, sertraline, paroxetine, fluvox-
amine, citalopram, and alaproclate.

[0021] In another embodiment of the present invention, the
active drug may comprise one or more anti-epileptics. Such
anti-epileptics include and may be selected from one or more
ofthe group consisting of: carbamazepine, clonazepam, diaz-
epam, divalproex sodium, fosphenyloin, gabapentin, lamot-
rigine, levetiracetam, oxcarbazepine, phenyloin, pregabalin,
primidone, tiagabine, topiramate, valproate sodium,
vigabatrin and zonisamide.

[0022] In another embodiment of the present invention, the
active drug may comprise one or more anti-migraines. Such
anti-migraines include and may be selected from one or more
of the group consisting of: almotriptan, dihydroergotamine
mesylate, eletriptan, frovatriptan, naratriptan, rizatriptan,
sumatriptan and zolmitriptan.

[0023] In another embodiment of the present invention, the
active drug may comprise one or more dopamine D1 and D2
antagonists. Such dopamine D1 and D2 antagonists include
and may be selected from one or more of the group consisting
of: amisulpride, bromperidol, cabergoline, domperidone,
fenoldopam, haloperidol, metoclopramide, metopimazine;
pergolide mesylate, prochlorperazine, quetiapine, ropinirole
hydrochloride, sulpiride, tiapride and zotepine.

[0024] 1In another embodiment of the present invention, the
active drug may comprise one or more nootropics. Such noo-
tropics include and may be selected from one or more of the
group consisting of: almitrine dimesylate & raubasine,
cevimeline hydrochloride, codergocrine mesylate, donepezil,
galantamine, ginkgo biloba extract (EGb 761), memantine,
nicergoline, piracetam, rivastigmine, sulbutiamine, tacrine
and vinpocetine.

[0025]  In another embodiment of the present invention, the
aclive drug may comprise one or more statins. Such statins
include and may be selected from one or more of the group
consisting of: atorvastatin, cerivastatin, fluvastatin, lovasta-
tin, pitavastatin, pravastatin, rosuvastatin and simvastatin.
[0026] In another embodiment of the invention, the film
may comprise onc or more of the anti-emetics, SHT3 antago-
nists, selective serotonin reuptake inhibitors, anti-epileptics,
anti-migraines, dopamine D1 and D2 antagonists, nootropics
and statins listed above and including others known in the art.
[0027] Inanother embodiment of the present invention, one
or more active drugs from the consumable film may be
excluded. The excluded active drug may be an anti-emetic
selected from the group consisting of ondansetron, granis-
etron, palonosetron, dronabinol, aprepitant, ramosetron,
metopimazine, nabilone, tropisetron, metoclopramide,
prochlorperazine, trimethobenzamide, dimenhydrinate,
prochlorperazine and dolasetron. The excluded active drug
may be a SHT3 antagonist selected from the group consisting
of alosetron, ondansetron, granisetron, palonosetron, ramo-
setron and tropisetron. The excluded active drug may be a
sclective serotonin reuptake inhibitor selected from the group
consisting of fluoxetine, sertraline, paroxetine, fluvoxamine,
citalopram and alaproclate. The excluded active drug may be
an anti-epileptic selected from the group consisting of car-
bamazepine, clonazepam, diazepam, divalproex sodium, fos-
phenyloin, gabapentin, lamotrigine, levetiracetam, oxcarba-
zepine, phenyloin, pregabalin, primidone, tiagabine,
topiramate, valproate sodium, vigabatrin and zonisamide.
The excluded active drug may be an anti-migraine selected
from the group consisting of almotriptan, dihydroergotamine
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mesylate, eletriptan, frovatriptan, naratriptan, rizatriptan,
sumatriptan and zolmitriptan. The excluded active drug may
be an dopamine D1 and D2 antagonists selected from the
group consisting of amisulpride, bromperidol, cabergoline,
domperidone, fenoldopam, haloperidol, metoclopramide,
metopimazine, pergolide mesylate, prochlorperazine, que-
tiapine, ropinirole hydrochloride, sulpiride, tiapride and
zotepine. The excluded active drug may be a nootropic
selected from the group consisting of almitrine dimesylate &
raubasine, cevimeline hydrochloride, codergocrine mesylate,
donepezil, galantamine, ginkgo biloba extract (EGb 761),
memantine, nicergoline, piracetam, rivastigmine, sulbu-
tiamine, tacrine and vinpocetine. The excluded active drug
may be a statin selected from the group consisting of atorv-
astatin, cerivastatin, fluvastatin, lovastatin, pitavastatin, prav-
astatin, rosuvastatin and simvastatin.

[0028] Inanother embodiment of the present invention, the
water soluble polymer may be selected from the group con-
sisting of pullulan, hydrocolloids, f§-glucan, maltodextrin,
celluloses, including hydroxypropylmethyl cellulose,
hydroxyethy! cellulose, hydroxypropyl cellulose, carboxym-
ethyl cellulose, methylcellulose, hydroxymethylcelluiose,
hydroxyethylcellulose, polyvinyl pyrrolidone, polyvinyl
alcobol, sodium alginate, polyethylene glycol, natural gums,
such as locust bean gum, carageenen gum, xanthan gum,
tragacanth gum, guar gum, acacia gum, arabic gum, karaya,
ghatti, tamarind gum, polyacrylic acid, methylmethacrylate
copolymer, carboxyvinyl polymer, amylose, high amylose
starch, hydroxypropylated high amylose starch, dextrin, pec-
tin, chitin, chitosan, levan, elsinan, collagen, gelatin, zein,
gluten, soy protein isolate, whey protein isolate, casein, and
mixtures thereof.

[0029] Inanother embodiment of the present invention, the
water soluble polymer is pullulan.

[0030] Inanother embodiment of the present invention, the
consumable film comprises about 40 to about 80 wt % pul-
lulan; about 0.01 to about 4 wt % thymol; about 0.01 to about
4 wt % methyl salicylate; about 0.01 to about 4 wt % euca-
lyptol; and about 0.01 to about 15 wt % menthol.

[0031] Inanother embodiment of the present invention, the
consumable film comprises about 0.01 to about 5 wt % of at
least one stabilizing agent; about 0.001 to about 0.1 wt % of
at least one of at least one coloring agent; about 0.1 to about
8 wt % of water; about 0.1 to about 15 wt % of at least one
sweetening agent; about 0.1 to about 15 wt % of at least one
flavoring agent; about 0.1 to about 4 wt % of at least one
cooling agent; and about 0.1 to about 5 wt % of at least one
surfactant.

[0032] Inanother embodiment of the present invention, the
consumable film comprises at least one stabilizing agent
selected from the group consisting of xanthan gum, locust
bean gum and carrageenan, and said at least one sweetening
agent is selected from the group consisting of saccharin,
aspartame and acesulfame K.

[0033] In another embodiment of the present invention, the
consumable film does not substantially adhere to itself.
[0034] In another embodiment of the present invention, the
consumable film further comprises water in an amount from
about 3 wt % to about 8 wt %.

[0035] In another embodiment of the present invention, a
method for preparing an edible film comprising an active drug
may be utilized wherein the method comprises: mixing at
least one water soluble film former to provide a film-forming
mixture; adding an active drug to the film forming mixture;
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casting the film forming mixture comprising the active drug
on a substrate; and drying the cast film to provide the edible
film comprising the active drug.

[0036] In another embodiment of the present invention, a
method may be utilized wherein at least one surfactant is
mixed into the film forming mixture.

[0037] In another embodiment of the present invention, a
method may be utilized wherein the drying is conducted until
the film has a moisture content of about 3 wt % to about 8 wt
%.

[0038] In another embodiment of the present invention, a
method may be utilized wherein the film-forming mixture is
a powder, which is directly combined with an aqueous solu-
tion comprising an active drug to form a hydrated polymer
gel.

{0039] In another embodiment of the present invention, a
method may be utilized wherein the hydrated polymer gef is
formed without heating.

[0040] In another embodiment of the present invention, a
method may be utilized wherein the hydrated polymer gel is
stirred at room temperature for about 2 to about 48 hours.
[0041] In another embodiment of the present invention, a
method may be utilized comprising a non-self-adhering film
comprising an active drug wherein the method comprises:
mixing at least one water soluble film former to provide a
film-forming mixture; adding an active drug to the film form-
ing mixture; casting the film forming mixture comprising the
active drug on a substrate; and drying the cast film to provide
the edible film comprising the active drug.

[0042] In another embodiment of the present invention, a
method may be utilized comprising an edible film wherein the
water soluble film former is selected from the group consist-
ing of pullulan, hydrocolloids, B-glucan, maltodextrin, cellu-
loses, including hydroxypropylmethyl cellulose, hydroxy-
ethyl cellulose, hydroxypropyl cellulose, carboxymethyl
cellulose,  methylcellulose,  hydroxymethylcellulose,
hydroxyethyicellulose, polyvinyl pyrrolidone, polyvinyl
alcohol, sodium alginate, polyethylene glycol, natural gums,
such as locust bean gum, carageenen gum, xanthan gum,
tragacanth gum, guar gum, acacia gum, arabic gum, karaya,
ghatti, tamarind gum, polyacrylic acid, methylmethacrylate
copolymer, carboxyvinyl polymer, amylose, high amylose
starch, hydroxypropylated high amylose starch, dextrin, pec-
tin, chitin, chitosan, levan, elsinan, collagen, gelatin, zein,
gluten, soy protein isolate, whey protein isolate, casein, and
mixtures thereof.

[0043] In another embodiment of the present invention, a
method may be utilized comprising an edible film wherein
said water soluble polymer is pullulan.

[0044]  In another embodinient of the present invention, the
compositions may comprise a consumable film comprising
an active drug adapted to dissolve in the mouth of a patient,
wherein the film comprises an active drug in a single layer
including pullulan and at least one additional active drug.
{0045] Inanother embodiment of the present invention, the
compositions may comprise a consumable film wherein the
active drug may be an anti-microbial agent selected from the
group consisting of triclosar, cetyl pyridium chloride, domi-
phen bromide, quaternary ammonium salts, zinc compounds,
sanguinarine, fluorides, alexidine, octonidine, EDTA and
mixtures thereof. The active drug may be an non-steroidal
anti-inflammatory agents selected from the group consisting
of aspirin, acetaminophen, ibuprofen, diflunisal, fenoprofen
calcium, naproxen, tolmetin sodium, indomethacin, and mix-
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tures thereof. The active drug may be an anti-tussive selected
from the group consisting of benzonatate, caramiphen edisy-
late, dextromethorphan hydrobromide, chlophedianol hydro-
chloride and mixtures thereof. The active drug may be a
decongestant selected from the group consisting of pseu-
doephedrine hydrochloride, phenylepherine, phenylpropano-
lamine and mixtures thereof. The active drug may be an
anti-histamine selected from the group consisting of bro-
mpheniramine maleate, chlorpheniramine maleate, carbinox-
amine maleate, clemastine fumarate, dexchlorpheniramine
maleate, diphenhydramine hydrochloride, diphenhydramine
citrate, diphenylpyraline hydrochloride, doxylamine succi-
nate, promethazine hydrochloride, pyrilamine maleate, tripe-
lennamine citrate, triprolidine hydrochloride and mixtures
thereof. The active drug may be an expectorant selected from
the group consisting of guaifenesin, ipecac, potassium iodide,
terpin hydrate and mixtures thereof. The active drug may be
an anti-diarrheal wherein the anti-diarrheal is loperamide.
The active drug may be an H2-antagonist selected from the
group consisting of famotidine, ranitidine and mixtures
thereof. The active drug may be a selective serotonin reuptake
inhibitor selected from the group consisting of fluoxetine,
sertraline, paroxetine, fluvoxamine, citalopram and alapro-
clate. The active drug may be an proton pump inhibitor
selected from the group consisting of omeprazole, lansopra-
zole, and mixtures thereof. The active drug may be a central
nervous system agent. The active drug may be an analgesic.
"The active drug may comprise mixtures thereof.

[0046] In another embodiment of the present invention, a
method may be utilized for delivering an effective amount of
anactive drug to the oral cavity comprising introducing in the
ora cavity a rapidly dissolving edible film comprising pullu-
lan and an active drug,.

[0047] In another embodiment of the present invention, a
method may be utilized for delivering an effective amount of
an active drug to the oral cavity wherein the amount of pul-
lulan in the film is from about 40 wt % to about 80 wt %.
(0048] In another embodiment of the present invention, a
method may be utilized for delivering an effective amount of
an active drug to the oral cavity wherein the amount of the
active drug in the film is from about 0.0001 wt % to about 90
wt %.

[0049] In another embodiment of the present invention, a
method may be utilized for delivering an effective amount of
anactive drug to the oral cavity comprising introducing in the
oral cavity a consumable film.

[0050] Inanother embodiment of the present invention, the
compositions may comprise an edible film comprising an
active drug foruse in transmucosal delivery of the active drug
to a patient, wherein the film comprises a binding agent which
is dissolvable in 1he mouth of the patient; and, a pharmaco-
logically effective dose of an active drug dispersed in the
binding agent to form a mixture that is fashioned into a film
such that when the film dissolves in the mouth of the patient,
the pharmacologically effective dose of the active drug is
refeased.

DETAILED DESCRIPTION

[0651] The present invention relates to the composition and
methods of manufacture of orally-dissolvable, edible or con-
sumable films as a vehicle for the non-invasive administration
of nitroglycerin or other active drugs through the mucosal
tissues of the oral cavity including, but not limited to, the
mouth, pharynx, and esophagus.
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[0052] In the context of the present invention, the term
“active drug” includes any compound intended to furnish
pharmacological activity or other direct effect in the diagno-
sis, cure, mitigation, treatment and/or prevention of a condi-
tion. See 21 C.FR. 210.3(b)(7). Further, “active drugs”
include those compounds of the composition that may
undergo chemical change during the manufacture of the com-
position and be present in the final composition in a modified
form intended to furnish an activity or effect. 1d. In a specific
embodiment of the present invention, the term “active drugs”
refers to nitroglycerine and includes those compounds
selected from the group consisting of anti-emetics, SHT3
antagonists, selective serotonin reuptake inhibitors, anti-epi-
leptics, anti-migraines, dopamine D1 and D2 antagonists,
nootropics, and statins, as described in detail herein.

[0053] Oneembodiment of the present invention is a physi-
ologically acceptable film that is particularly well adapted to
dissolve in a mouth of a patient to deliver a nitroglycerin or
other agent that can be used as an effective tool in the treat-
ment or prevention of diseases or conditions including, but
not limited to, angina pectoris, ventricular arrhythmia,
supraventricular arrhythmia, and other cardiovascular condi-
tions and diseases, or any other disease or condition that may
be treated with nitroglycerin; or, for treatment or prevention
of other diseases such as those related to disorders of the
gastro-intestinal or central nervous system. This film may
comprise any edible or consumable polymer or film forming
agent and nitroglycerin and/or another active drug,

[0054] U.S. Pat. No. 5,518,902 to Ozaki et al. (Hayash-
ibara), the entire contents of which are incorporated by ref-
erence herein, discloses high pullulan content products, such
as edible films, dentifrices and pharmaceuticals (column 3,
lines 44-56 and Example B-8). The products can include a
variety of ingredients in addition to pullulan, such as other
polysaccharides, polyhydric alcohols, antiseptics and flavor-
imparting agents (column 4, line 58 to column 5, line 11). No
mention is made of delivery of nitroglycerin or other of the
active drugs described herein.

[0055] U.S. Pat. No. 5,411,945 to Ozaki et al. (Hayash-
ibara), the entire contents of which are incorporated by ref-
erence herein, discloses a pullulan binder and products pro-
duced therewith, including edible films (Example B-2). The
products can include a variety of ingredients in addition to
pullulan, such as other polysaccharides, antibacterial agents,
flavor-imparting agents and pharmaceutically active sub-
stances (column 4, lines 5-15). No mention is made of deliv-
ery of nitroglycerin or other of the active drugs described
herein.

[0056] U.S. Pat. No. 4,851,394 to Kubodera, the entire
contents of which are incorporated by reference herein, dis-
closes glucomannan/polyhydric alcohol edible films, which
can comprise pullulan (column 3, line 59 to column 4, line
21). The films are contrasted with existing pullulan-based
films, which are said to lack resistance to water (column 1,
lines 40-44). No mention is made of delivery of nitroglycerin
or other of the active drugs described herein.

{0057] U.S.Pat. No. 3,784,390 Hijiya et al., the entire con-
tents of which are incorporated by reference herein, discloses
pullulan films and their use in coating and packing materials
for foods, pharmaceuticals and other oxygen sensitive mate-
rials. All of the examples in this patent teach mixing pullulan
in hot water. No mention is made of delivery of nitroglycerin
or other of the active drugs described herein.
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[0058] U.S. Pat. No. 4,623,394 Nakamura et al., the entire
contents of which are incorporated by reference herein, dis-
closes a gradually disintegrable molded article that can be a
film made with pullulan. The articles contain a particular
heteromannan, which can be locust bean gum. No mention is
made of delivery of nitroglycerin or other of the active drugs
described herein.

[0059] U.S. Pat. No. 4,562,020 Hijiya et al., the entire con-
tents of which are incorporated by reference herein, discloses
a process for producing a self-supporting film of a glucan,
which can be pullulan. No mention is made of delivery of
nitroglycerin or other of the active drugs described herein.
[0060] U.S. Pat. No. 5,569,482 to Naga et al,, the entire
contents of which are incorporated by reference herein, dis-
closes a method for the manufacture of an edible proteina-
ceous film from various sources of soybean protein. No men-
tion is made of delivery of nitroglycerin or other of the active
drugs described herein.

[0061] U.S. Pat. No. 5,288,497 to Stanley et al., the entire
contents of which are incorporated by reference herein, dis-
closes methods of manufacture for the production and admin-
istration of lipophilic and nonlipophilic drugs capable of
absorption through the mucosal tissues of the mouth, phar-
ynx, and esophagus.

[0062) WO 03/011259, the entire contents of which are
incorporated by reference herein, discloses maltodextrin
edible films for release into the oral cavity. No mention is
made of delivery of nitroglycerin or other of the active drugs
described herein.

[0063] WO 03/043659, the entire contents of which are
incorporated by reference herein, discloses an edible film
comprised of a hydrocolloid film-forming agent that rapidly
disintegrates when placed in the mouth to release an active
drug. No mention is made of delivery of nitroglycerin or other
of the active drugs described herein.

[0064] WO 02/43657, the entire contents of which are
incorporated by reference herein, discloses pullulan-free
edible film compositions and methods for making same. No
mention is made of delivery of nitroglycerin or other of the
active drugs described herein.

[0065] WO 02/02645, the entire contents of which are
incorporated by reference herein, discloses a process for
using cold-water soluble f-glucan to create a gel for use in
numerous applications, including the formation of an edible
film. No mention is made of delivery of nitroglycerin or other
of the active drugs described herein.

[0066] WO 99/17753, the entire contents of which are
incorporated by reference herein, discloses rapidly dissolving
films for delivery of drugs to be adsorbed in the digestive
tract. No mention is made of delivery of nitroglycerin or other
of the active drugs described herein.

[0067] WO 98/26780, the entire contents of which are
incorporated by reference herein, discloses a flat, foil, paper
or wafer type presentation for the application and release of
active substances in the buccal cavity. The specific active
ingredient disclosed in WO 98/26780 is buprenorphine. No
mention is made of delivery of nitroglycerin or other of the
active drugs described herein.

[0068] WO 98/20862, the entire contents of which are
incorporated by reference herein, discloses a film for use in
the oral cavity that can contain a cosmetic or pharmaceutical
active substance. No mention is made of delivery of nitro-
glycerin or other of the active drugs described herein.
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[0069] WO 98/26763, the entire contents of which are
incorporated by reference herein, discloses a flat, foil, paper
or wafer like presentation for release of active substances into
the buccal cavity. The particular active disclosed is apomor-
phine. No mention is made of delivery of nitroglycerin or
other of the active drugs described herein.

[0070] U.S. Appl. Serial No. 2003/00080008, the entire
contents of which are incorporated by reference herein, dis-
closes a consumable film with high concentrations of anti-
microbial agents and essential oils. No mention is made of
delivery of nitroglycerin or other of the active drugs described
herein.”

[0071] U.S. Appl. Serial No. 2003/0035841, the entire of
contents of which are incorporate by reference herein, dis-
closes an edible film for use in the oral cavity, with at least
three types film forming agents other than pullulan, including
maltodextrins, hydrocolloids and fillers. No mention is made
of delivery of nitroglycerin or other of the active drugs
described herein.

[0072] Despite the existence of rapidly dissolving orally
consumable films in the prior art, there remains room for
improvement in such films, and in processes for making them,
in particular, such films for the delivery of nitroglycerin and
other active drugs.

[0073] Nitroglycerin, as referred to herein, is also known as
1,2,3-Propanetriol trinitrate, glyceryl trinitrate, glycerol
nitric acid triester, nitroglycerol, trinitroglycerol, glonoine,
trinitrin, blasting gelatin, blasting oil, and S.N.G., and is
known by numerous comrhercial brand names, including, but
not limited to, Adesitrin, Angibid, Angiolingual, Anginine,
Angorin,  Aquo-Trinitrosan, Cardamist, Coro-Nitro,
Corditrine, Deponit, Diafusor, Gilucor “nitro”, GTN, Kla-
vikordal, Lenitral, Lentonitrina, Millithrol, Minitran, Myo-
glycerin, Niong, Nitradisc, Nitran, Nitriderm, Nitro-Bid,
Nitrobon, Nitrocap, Nitrocap TD, Nitrocine, Nitrocontin,
Nitroderm TTS, Nitrodisc, Nitro-Dur, Nitrofortin, Nitro-Ge-
sanit, Nitroglin, Nitroglyn, Nitroguard, Nitrol, Nitrolan,
Nitrolande, Nitrolar, Nitro-lent, Nitro/in, Nitrolingual, Nitro
Mack, Nitromel, Nitromin, Nitron, Nitronal, Nitronet,
Nitrong, Nitro-Pflaster-ratiopharm, NitroPRN, Nitroquick,
Nitrorectal, Nitroretard, Nitrosigma, Nitrospan, Nitrostat,
Nitrotab, Nitro-Time, Nitrozell retard, Notrong, Nysconi-
trine, organic nitrate, organic nitrite, Percutol, Perlinganit,
Perglottal, Reminitrol, Suscard, Sustac, Sustonit, Transderm-
Nitro, Transiderm-Nitro, Tridil, Trinalgon, Trinitrosan and
Vasoglyn.

[0074] Nitroglycerin is commercially available from a
wide variety of sources specifically for pharmaceutical use,
including, but not limited to, 3M Pharmaceuticals, Abbott
Labs, Aventis Pharmaceuticals, Baxter Healthcare, Cellegy
Pharmaceuticals, Inc., DuPont-Merck Pharmaceutical Co., F.
Hoffman La-Roche, Ltd,, Forest Laboratories, Inc., Glaxo-
SmithKline, Hoechst Marion Roussel, Kenwood Laborato-
ries, Key Pharmaceuticals, Medley Pharmaceuticals, Merck
& Co, Inc., Novartis Pharma AG, Parke-Davis, Pfizer, G.
Pohl-Boskamp GmbH & Co., Rhone-Poulene Rorer Pharma-
ceutical, Inc., Schwartz Pharma AG, Solvay Pharma, Vortech
Pharmaceuticals and Warner Lambert Company.

[0075] Pure nitroglycerin is a violent explosive which must
be handled with great care. The stable form of nitroglycerin
crystals melts in the temperate region of 55.4°F. (13° C.) and
is extremely unstable as it thaws; liquid nitroglycerin will
detonate if subjected to intense heat or percussion. Therefore,
nitroglycerin is most useful when its explosive properties are
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controlled, often by dispersing the compound in an inert
substance. Commercially available nitroglycerin is typically
diluted to a concentration of about 10% by weight prior to
manufacturing into an edible film of the present invention.
For safety reasons, nitroglycerin is typically diluted to a con-
centration below 2% by weight prior to use in the methods of
the present invention for making edible films. Additionally, in
the present invention, it is recommended that certain protec-
tive apparel such as gowns, respirators, gloves and goggles,
should be worn when working with nitroglycerin to avoid its
toxic effects. The skin and mucus membranes readily absorb
nitroglycerin and direct skin contact must therefore be
avoided. Rapid absorption through the skin makes nitroglyc-
erinauseful drug forthe treatment of angina pectoris, but may
be harmful to the healthy individual experiencing no oxygen
deficiency in the myocardium.

{0076] Nitroglycerin may be prepared in aqueous form and
is described in U.S. Pat. No. 4,879,308, the entire disclosure
of which is incorporated by reference herein, and may also be
prepared in non-polar liquid form as described in U.S. Pat.
No. 5,869,082, the entire disclosure of which is incorporated
by reference herein.

[0077] Thefollowing active drugs for use in the films of the
present invention are known to function, although not neces-
sarily solely, as agonists for serotonin receptor SHT3. Alos-
etron, which functions predominantly as an anti-spasmodic
and anti-cholinergic, is known in the art as an effective thera-
peutic in treating gastro-intestinal disorders, especially irri-
table bowel syndrome (IBS); Acid-related dyspepsia. Dolas-
etron, which functions predominantly as an anti-emetic, is
known in the art as an effective therapeutic in treating gastro-
intestinal disorders, especially emesis, chemotherapy-in-
duced, surgery-induced. Granisetron, which functions pre-
dominantly as an anti-emetic, is known in the art as an
effective therapeutic in treating gastro-intestinal disorders,
especially emesis, chemotherapy-induced, radiation-in-
duced, or surgery-induced. Ondansetron, which functions
predominantly as an anti-emetic, is known in the art as an
cflective therapeutic in treating gastro-intestinal disorders,
especially emesis, chemotherapy-induced, radiation-in-
duced, and surgery-induced. Palonosetron, which functions
predominantly as an anti-emetic, is known in the art as an
efective therapeutic in treating gastro-intestinal disorders,
especially emesis, chemotherapy-induced or surgery-in-
duced. Ramosetron, which functions predominantly as an
anti-emetic, is known in the art as an effective therapeutic in
treating gastro-intestinal disorders, especially emesis, che-
motherapy-induced; or due to irritable bowel syndrome
(IBS). Tropisetron, which functions predominantly as an anti-
emelic, is known in the art as an effective therapeutic in
treating gastro-intestinal disorders, especially emesis, che-
motherapy-induced.

[0078]  The following active drugs for use in the films of the
present invention are known to function, although not neces-
sarily solely, as selective serotonin reuptake inhibitors. Flu-
oxetine, which functions predominantly as an antidepressant,
is known in the art as an effective therapeutic to treat severe
depression. Sertraline, which functions predominantly as an
antidepressant, is known in the art as a therapeutic to treat
depression, panic attacks, obsessive compulsive disorders,
post-traumatic stress disorder and social anxiety disorder.
Paroxetine, which functions predominantly as an antidepres-
sant, is known in the art as a therapeutic to treat depression,
panic attacks and anxiety disorders. Fluvoxamine is most
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often used to treat obsessive-compulsive disorder. Citalo-
pram, which functions predominantly as an antidepressant, is
known in the art as a therapeutic to treat depression, eating
disorders and other mental conditions such as obsessive-com-
pulsive disorder and panic disorder. Alaproclate is known in
the art as a therapeutic to treat depression.

[0079] The following active drugs for use in the films of the
present invention are known to function, although not neces-
sarily solely, as anti-emetics. Aprepitant, a neurokinin-1
antagonist, is known in the art as an effective therapeutic in
treating gastro-intestinal disorders, especially emesis, che-
motherapy-induced, surgery-induced, or related to depres-
sion. Dimenhydrinate, an anti-histamine, is known in the art
as an effective therapeutic in treating gastro-intestinal disor-
ders, especially emesis. Dronabinol, a cannabinoid, is known
in the art as an effective therapeutic in treating gastro-intes-
tinal disorders, especially emesis, chemotherapy-induced,
related to cachexia (wasting, AIDS related), migraines, and
multiple sclerosis (MS). Metoclopramide, a dopamine D2
antagonist, is known in the art as an effective therapeutic in
treating gastro-intestinal disorders, especially emesis.
Metopimazine, a dopamine D2 antagonist, is known in the art
as an effective therapeutic in treating gastro-intestinal disor-
ders, especially emesis. Nabilone, a cannabinoid, is known in
the art as an effective therapeutic in treating gastro-intestinal
disorders, especially emesis, chemotherapy-induced.
Prochlorperazine, a dopamine D2 antagonist, is known in the
art as an effective therapeutic in treating gastro-intestinal
disorders, especially emesis. Trimethobenzamide, an anti-
emetic, is known in the art as an effective therapeutic in
treating gastro-intestinal disorders, especially emesis, such as
that induced by surgery.

[0080] The following active drugs for use in the films of the
present invention arc known in the art to function, although
not solely, as anti-epileptics. Carbamazepine, an iminostil-
bene, is known in the art as an effective therapeutic in treating
central nervous system disorders, especially epilepsy; pain,
neuropathic. Clonazepam, a benzodiazepine, is known in the
art as an effective therapeutic in treating central nervous
system disorders, especially epilepsy; panic attacks. Diaz-
epam, a benzodiazepine, is known in the art as an effective
therapeutic in treating central nervous system disorders, espe-
cially epilepsy. Divalproex sodium, a GABA agonist, is
known in the art as an effective therapeutic in treating central
nervous system disorders, especially epilepsy; bipolar disor-
der; migraines. Fosphenyloin, an anti-convulsant, is known in
the art as an eflective therapeutic in treating central nervous
system disorders, especially epilepsy; acute stroke. Gabap-
entin, a GABA agonist, is known in the art as an effective
therapeutic in treating central nervous system disorders, espe-
cially epilepsy; pain, especially neuropathic; osteoarthritis.
Lamotrigine, a sodium channel antagonist, is known in the art
as an effective therapentic in treating central nervous system
disorders, especially epilepsy; Lennox-Gestaut syndrome;
bipolar disorder; schizophrenia; pain, neuropathic; diabetic
neuropathy. Levetiracetam, a pyrrolidone, is known in the art
as an effective therapeutic in treating central nervous system
disorders, especially epilepsy; pain, neuropathic; generalised
anxiety; bipolar disorder; migraine; Parkinson’s disease;
social anxiety disorder. Oxcarbazepine, an iminostilbene, is
known in the art as an effective therapeutic in treating central
nervous system disorders, especially epilepsy; pain, neuro-
pathic. Phenyloin, ananti-convulsant, is known in the art as an
effective therapeutic in treating central nervous system dis-
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orders, especially epilepsy. Pregabalin, an alpha 2 delta
ligand, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially pain,
neuropathic; diabetic neuropathy; epilepsy; generalised anxi-
ety; fibromyalgia; panic attacks; social anxiety disorder.
Primidone, an anti-convulsant, is known in the art as an effec-
tive therapeutic in treating central nervous system disorders,
especially epilepsy. Tiagabine, a GABA reuptake inhibitor, is
known in the art as an effective therapeutic in treating central
nervous system disorders, especially epilepsy; generalised
anxiety; post-traumatic stress disorder; pain, neuropathic;
insomnia. Topiramate, a sulphamate, is known in the art as an
effective therapeutic in treating central nervous system dis-
orders, especially epilepsy; Lennox-Gestaut syndrome;
migraine; obesity; pain, neuropathic; hypomania; diabetic
neuropathy. Valproate sodium, a GABA agonist, is known in
the art as an effective therapeutic in treating central nervous
system disorders, especially epilepsy; bipolar disorder.
Vigabatrin, a GABA transaminase inhibitor, is known in the
art as an effective therapeutic in treating central nervous
system disorders, especially epilepsy. Zonisamide, a sulpho-
namide, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially epi-
lepsy; migraine; depression; pain, neuropathic; Parkinson’s
disease.

[0081] The following active drugs for use in the films of the
present invention are all known agonists for serotonin recep-
tors SHT1B and 1D, are known as effective therapeutic agents
in treating disorders of the central nervous system, for
example, migraine, and are especially useful as an active
ingredient in anti-migraine preparations: almotriptan, dihy-
droergotamine mesylate, eletriptan, frovatriptan, naratriptan,
rizatriptan, sumatriptan and zolmitriptan.

[0082] The following active drugs for use in the films of the
present invention are all known as antagonists of the dopam-
ine D1, D2, and/or D3 receptors. Amisulpride, a dopamine
D2 and D3 antagonist which functions predominantly as an
anti-psychotic, is known in the art as an effective therapeutic
in treating central nervous system disorders, especially
schizophrenia; depression. Bromperidol, a dopamine D2
antagonist which functions predominantly as an anti-psy-
chotic, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially schizo-
phrenia. Cabergoline, a dopamine D2 agonist which func-
tions predominantly as an anti-Parkinson’s agent, is known in
the art as an effective therapeutic in treating central nervous
system disorders, especially Parkinson’s disease; hyperpro-
lactinaemia. Domperidone, a dopamine D2 antagonist which
functions predominantly as an anti-spasmodic and anti-cho-
linergic, is known in the art as an effective therapeutic in
treating gastro-intestinal disorders, especially constipation;
emesis; diabetic complications. Haloperidol, a dopamine D1
and D2 agonist which functions predominantly as an anti-
psychotic, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially psycho-
sis, acute, and/or schizophrenia. Pergolide mesylate, a
dopamine D2 agonist which functions predominantly as an
anti-Parkinson’s agent, is known in the art as an effective
therapeutic in treating central nervous system disorders, espe-
cially Parkinson’s disease. Quetiapine, a dopamine D2 and
5HT2 agonist which functions predominantly as an anti-psy-
chotic, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially schizo-
phrenia; bipolar disorder; generalised anxiety; depression;
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Parkinson’s disease; senile dementia; and Alzheimer’s dis-
ease. Ropinirole hydrochloride, a dopamine D2 agonist
which functions predominantly as an anti-Parkinson’s agent,
is known in the art as an effective therapeutic in treating
central nervous system disorders, especially Parkinson’s dis-
ease; restless leg syndrome; fibromyalgia. Sulpiride, a
dopamine D2 agonist which functions predominantly as an
antacid and anti-ulcerant, is known in the art as an effective
therapeutic in treating gastro-intestinal disorders, especially
schizophrenia; ulcers, gastric. Tiapride, a dopamine D2
antagonist which functions predominantly as an anti-psy-
chotic, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially psycho-
sis, acute. Zotepine, a dopamine D1, D2 and SHT antagonist
which functions predominantly as an anti-psychotic, is
known in the art as an effective therapeutic in treating central
nervous system disorders, especially schizophrenia.
Fenoldopam, a dopamine D1 agonist which functions pre-
dominantly as an anti-hypertensive, is known in the art as an
effective therapeutic in treating cardiovascular disorders,
especially hypertension (HTN); congestive heart failure
(CHF); renal failure, acute,

[0083] The following active drugs for use in the films of the
present invention are all known in the art to function, although
not necessarily solely, as nootropics. Almitrine dimesylate
and raubasine, alpha 1 antagonists, are known in the art as an
effective therapeutic in treating central nervous system dis-
orders, especially senile dementia. Cevimeline hydrochlo-
ride, a cholinergic agonist, is known in the art as an effective
therapeutic in treating central nervous system disorders, espe-
cially Sjogren’s syndrome; radiotherapy-induced side
effects. Codergocrine mesylate, an ergot alkaloid, is known in
the art as an effective therapeutic in treating central nervous
system disorders, especially dementia, senile. Donepezil, an
acetylcholinesterase inhibitor, is known in the art as an effec-
tive therapeutic in treating central nervous system disorders,
especially Alzheimer’s discase; Parkinson’s disease; demen-
tia, cerebrovascular; migraine; attention deficit disorder/hy-
peractivity (ADD/ADHD). Galantamine, an acetylcholinest-
erase inhibitor, is known in the art as an effective therapeutic
in treating central nervous system disorders, especially
Alzheimer’s disease; dementia, including cerebrovascular
and senile. Ginkgo biloba extract (EGb 761), a memory
enhancer, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially demen-
tia, cerebrovascular; peripheral neuropathy; vertigo; other ear
disorders; general eye disorders. Memantine, an NMDA
antagonist, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially Alzhe-
imer’s disease; pain, neuropathic; transient ischaemic attacks
(TIAs); dementia, including senile and cerebrovascular.
Nicergoline, an alpha 1 antagonist, is known in the art as an
effective therapeutic in treating central nervous system dis-
orders, especially dementia, senile. Piracetam, an acetylcho-
line enhancer, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially Alzhe-
imer’s disease; dyslexia; traumatic brain injury; stroke, acute;
vertigo; muscle spasticity. Rivastigmine, an acetylcholinest-
erase inhibitor, is known in the art as an effective therapeutic
in treating central nervous system disorders, especially
Alzheimer’s disease; Parkinson’s disease; dementia, cere-
brovascular. Sulbutiamine, a psychostimulant, is known in
the art as an effective therapeutic in treating central nervous
system disorders and for any of various neurological indica-
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tions. Tacrine, a cholinergic agonist, is known in the art as an
effective therapeutic in treating central nervous system dis-
orders, especially Alzheimer’s disease. Vinpocetine, an oxy-
gen enhancer, is known in the art as an effective therapeutic in
treating central nervous system disorders, especially demen-
tia, cerebrovascular or senile.

[0084] The following active drugs for use in the films of the
present invention are al known statins/HMG CoA reductase
inhibitors which function, although not necessarily solely, as
anti-hyperlipidaemics. Atorvastatin is known in the art as an
effective therapeutic in treating cardiovascular disorders,
especially hyperlipidaemia and atherosclerosis. Cerivastatin
is known in the art as an effective therapeutic in treating
cardiovascular disorders, especially hyperlipidaemia; diabe-
tes, type IT (maturity onset); stroke prophylaxis; atheroscle-
rosis; coronary artery disease (CAD); menopause; myocar-
dia] infarction, acute (AMI); renal insufficiency. Fluvastatin,
is known in the art as an effective therapeutic in treating
cardiovascular disorders, especially hyperlipidaemia; athero-
sclerosis; angioplasty complications, prevention. Lovastatin,
is known in the art as an effective therapeutic in treating
cardiovascular disorders, especially hyperlipidaemia; athero-
sclerosis; myocardial infarction prophylaxis; angina,
unstable; coronary artery bypass graft (CABG); and Alzhe-
imer’s discase. Pitavastatin, is known in the art as an effective
therapeutic in treating cardiovascular disorders, especially
hyperlipidaemia. Pravastatin, is known in the art as an effec-
tive therapeutic in treating cardiovascular disorders, espe-
cially hyperlipidacmia; atherosclerosis; stroke prophylaxis.
Rosuvastatin, is known in the art as an effective therapeutic in
treating cardiovascular disorders, especially hyperlipi-
daemia; atherosclerosis. Simvastatin, 1s known in the art as an
effective therapeutic in treating cardiovascular disorders,
especially hyperlipidaemia; transient ischaemic attacks
(T1As); myocardial infarction prophylaxis; myocardial inf-
arction, acute (AMI).

[0085] Inanother embodiment of the present invention, the
compositions of the present invention may exclude an active
drug comprising one or more anti-emetics. Such anti-cmetics
include and may be selected from one or more of the group
consisting of: ondansetron, granisetron, palonosetron, dron-
abinol, aprepitant, ramosetron, metopimazine, nabilone, tro-
pisetron, metoclopramide, prochlorperazine, trimethobenza-
mide, dimenhydrinate, prochlorperazine and dolasetron.
[0086] In another embodiment of the present invention,
compositions of the present invention may exclude an active
drug comprising one or more SHT3 antagonists. Such SHT3
antagonists include and may be selected from one or more of
the group consisting of: alosetron, ondansetron, granisetron,
palonosetron, ramosetron and tropisetron.

[0087] In another embodiment of the present invention,
compositions of the present invention may exclude an active
drug comprising one or more selective serotonin reuptake
inhibitors. Such selective serotonin renptake inhibitors may
be selected from one or more of the group consisting of:
fluoxetine, sertraline, paroxetine, fluvoxamine, citalopram
and alaproclate.

[0088] Inanother embodiment of the present invention, the
compositions of the present invention may exclude an active
drug comprising one or more anti-epileptics. Such anti-epi-
leptics include and may be selected from one or more of the
group consisting of: carbamazepine, clonazepam, diazepam,
divalproex sodium, fosphenyloin, gabapentin, lamotrigine,
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levetiracetam, oxcarbazepine, phenyloin, pregabalin, primi-
done, tiagabine, topiramate, valproate sodium, vigabatrin and
zonisamide.

[0089] In another embodiment of the present invention, the
compositions of the present invention may exclude an active
drug comprising one or more anti-migraines. Such anti-mi-
graines include and may be selected from one or more of the
group consisting of: almotriptan, dihydroergotamine mesy-
late, eletriptan, frovatriptan, naratriptan, rizatriptan,
sumatriptan and zolmitriptan.

[0090] In another embodiment of the present invention, the
compositions of the present invention may exclude an active
drug comprising one or more dopamine D1 and D2 antago-
nists. Such dopamine D1 and D2 antagonists include and may
be selected from one or more of the group consisting of:
amisulpride, bromperidol, cabergoline, domperidone,
fenoldopam, haloperidol, metoclopramide, metopimazine,
pergolide mesylate, prochlorperazine, quetiapine, ropinirole
hydrochloride, sulpiride, tiapride and zotepine.

[0091] In another embodiment of the present invention, the
compositions of the present invention may exclude an active
drug comprising one or more nootropics. Such nootropics
include and may be selected from one or more of the group
consisting of: almitrine dimesylate & raubasine, cevimeline
hydrochloride, codergocrine mesylate, donepezil, galan-
tamine, ginkgo biloba extract (EGb 761), memantine, nicer-
goline, piracetam, rivastigmine, sulbutiamine, tacrine and
vinpocetine.

[0092] In another embodiment of the present invention, the
compositions of the present invention may exclude an active
drug comprising one or more statins. Such statins include and
may be selected from one or more of the group consisting of:
atorvastatin, cerivastatin, fluvastatin, lovastatin, pitavastatin,
pravastatin, rosuvastatin and simvastatin.

{0093] In another embodiment of the invention, the film
may exclude one or more of the anti-emetics, SHT3 antago-
nists, anti-epileptics, anti-migraines, dopamine D1 and D2
antagonists, nootropics and statins listed above and including
others known in the art.

[0094]  In another embodiment of the present invention, the
compositions within the film may exclude chemical combi-
nations that create adverse drug interactions. The phrase
“chemical combinations” is employed herein to refer to active
drugs, compounds, materials such as flavorants, excipients,
compositions, and/or dosage forms, which are, within the
scope of sound medical judgment, suitable as combinations
for use in contact with the tissues of a human being or con-
sumption from a human being without excessive toxicity,
irritation, allergic response, or other problem or complication
commensurate with a reasonable benefitrisk ratio. For
example, the combination of paroxetine or other selective
serotonin reuptake inhibitors with St. John’s Wort is reported
to cause adverse side effects such as confusion, nausea, weak-
ness, and/or fatigue. In one specific embodiment of the
present invention, compositions wherein a consumable or
edible film comprises paroxetine may specifically exclude St.
John’s Wort.

Composition of Films

[0095] Anembodiment of the invention is a fast dissolving
film that comprises a physiologically acceptable amount of
nitroglycerin. The expression “physiologically acceptable”
amounts of nitroglycerin, as used herein, is intended to
encompass an amount or dose, which upon administration to
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a patient, is adequately tolerated and effective for treatment
without causing undue negative side effects, and are physi-
ologically acceptable and compatible with oral films. The
amount of nitroglycerin that can be used in the rapidly dis-
solving films, according to the present invention, is dependent
upon the dose needed to provide an effective amount of nitro-
glycerin.

[0096] The dosage needed to provide an effective amount
of nitroglycerin may be readily determined by one of ordinary
skill in the art using well known techniques, and is typically
an amount that will cause an amelioration of symptoms or
disease. Specific doses may be adjusted depending on condi-
tions of the disease, the age, body weight, general health, sex,
diet of the subject, dose intervals, excretion rate and combi-
nations with other drugs. As used herein, a therapeutically
effective amount of nitroglycerin is an amount in the range of
about 0.001 mg to about 1000 mg, or in the range of about
0.01 mg to about 100 mg, or in the range of about 0.05 mg to
about 50 mg, or in the range of about 0.1 mg to about 40 mg.

Preparation of Films

[0097] The active drug comprising film of the present
invention in one embodiment comprises at least one film-
forming agent and may further comprise water, additional
film-forming agents, triglycerides, preservatives, polyethyl-
ene oxide compounds, propylene glycol, potentiating agents,
saliva stimulating agents, plasticizing agents, cooling agents,
surfactants, nitroglycerin stabilizing agents, film stabilizing
agents, emulsifying agents, thickening agents, binding
agents, buffers, releasing agents, permeation enhancers,
sweeteners, additional natural and artificial flavoring agents,
coloring agents, coating agents, additional pharmaceutically
active agents, antibacterial agents, antiviral agents, and the
like.

[0098] The film-forming agent used in the films according
to the present invention can be any suitable film-forming
agent including, but not limited to, pullulan, hydrocolloids,
f-glucan, maltodextrin, celluloses, including hydroxypropy-
Imethyl cellulose, hydroxyethyl cellulose, hydroxypropyl
cellulose, carboxymethyl cellulose, methylcellulose,
hydroxymethylcellulose, hydroxyethylcellulose, polyvinyl
pyrrolidone, polyvinyl alcohol, sodium alginate, polyethyl-
ene glycol, natural gums, such as locust bean gum, carrag-
eenan gum, xanthan gum, tragacanth gum, guar gum, acacia
gum, arabic gum, karaya, ghatti, tamarind gum, polyacrylic
acid, methylmethacrylate copolymer, carboxyvinyl polymer,
amylose, high amylose starch, hydroxypropylated high amy-
lose starch, dextrin, pectin, chitin, chitosan, levan, elsinan,
collagen, gelatin, zein, gluten, soy protein isclate, whey pro-
tein isolate, casein, and mixtures thereof.

[0099] Inone embodiment of the present invention, at least
one film former is pullulan, in amounts ranging from about
0.01 to about 99 wit %, about 30 to about 80 wt %, or from
about 45 to about 70 wt % of the film, or from about 60 to
about 65 wt % of the film.

[0100] Inyet another embodiment of the present invention,
at least one film former is a hydrocolloid material known in
the art for its film-forming properties. The hydrocolloid mate-
rial may be present in a wide range of concentrations, includ-
ing, but not limited to, amounts ranging from about 50 to
about 90 wt %, or at about 50 to about 80 wt %.

[0101] In another embodiment of the present invention, at
least one film former is a maltodextrin. The maltodextrin may
be present in a wide range of concentrations, including but not
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limited to, amounts ranging from between about 5 to about 60
wt %, preferably between about 20 to about 40 wt %, and may
be present with a hydrocolloid material, in a range of between
about 10to about 50 wt %, or about 30 to about 40 wt % of the
film.

[0102] Inyet another embodiment of the present invention,
at least one film former is a purified p-glucan solution. The
B-glucan solution may be used in a wide range of concentra-
tions, including but not limited to a range of about 10 wt % of
the film.

[0103] The films comprising active drugs also may include
a triglyceride. Examples of triglycerides include, but are not
limited to, vegetable oils such as com oil, sunflower oil,
peanut oil, olive oil, canola oil, soybean oil and mixtures
thereof. In ope embodiment, the triglyceride is olive oil. The
triglyceride is added to the film in amounts from about 0.1 wt
% toabout 12 wt %, or in a range from about 0.5 wt % to about
9 wt %, of the film.

{0104} The films comprising active drugs also may include
a preservative. The preservative may be added in amounts
from about 0.001 wt % to about 5 wt %, or from about 0.01 wt
% to about 1 wt % of the film. In one embodiment, preserva-
tives include sodium benzoate and potassium sorbate.
[0105] The films comprising active drugs may also include
apolyethylene oxide compound. The molecular weight of the
polyethylene oxide compound may be within a very broad
range, including but not limited to ranges from about 50,000
to about 6,000,000. In one embodiment, the polyethylene
oxide compound is N-10 available from Union Carbide Cor-
poration. The polyethylene oxide compound may be added in
amounts from about 0.1 wt'% to about 5 wt %, or from about
0.2 wt % to about 4.0 wt % of the film.

[0106] The films comprising active drugs may also include
propylene glycol. The propylene glycol may be added in wide
range of amounts, including but not limited to from about 1 wt
% to about 20 wt %, or from about 5 wt % to about 15 wt %
of the film.

[0107] The films comprising active drags may also include
a nitroglycerin potentiating agent. Such nitroglycerin poten-
tiating agents include, but are not limited to, mentho], as
disclosed in U.S. Pat. No. 6,559,180, the entire content of
which is incorporate by reference herein.

{0108] The films comprising active drugs also may include
saliva stimulating agents. Useful saliva stimulating agents
include, but are not limited to, those disclosed in U.S. Pat. No.
4,820,506, which is incorporated by reference herein. Saliva
stimulating agents include food acids such as citric, lactic,
malic, succinic, ascorbic, adipic, fumaric and tartaric acids.
Suitable food acids include, but are not limited to, citric, malic
and ascorbic acids. The amount of saliva stimulating agents in
the film may be used in a wide range of amounts, including
but not limited to from about 0.01 to about 12 wt %, or about
1 wt % to about 10 wt %, or about 2.5 wt % to about 6 wt %.
[0109] Plasticizing agents including, but not limited to,
triacetin may be added to the films comprising active drugs in
awide range of amounts, including but not limited to amounts
ranging from about 0 to about 20 wt %, or about 0 to about 2
wt %. Other suitable plasticizing agents include, but are not
limited to, polyols, such as sorbitol, glycerin, polyethylene
glycol, propylene glycol, hydrogenated starch hydrolysates,
corn syrups, as well as monoacetin, diacetin, maltitol and
mannitol.

[0110] Cooling agents including, but not limited to, mono-
menthyl succinate may be added to the films comprising
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active drugs in a wide range of amounts, including but not
limited to amounts ranging from about 0.001 to about 2.0 wt
%, or about 0.2 to about 0.4 wt %. A monomenthyl succinate
containing cooling agent is available from Mane, Inc. Other
suilable cooling agents include, but are not limited to, WS3,
WS23, Ultracool Il and the like.

(0111] Surfactants including, but not limited to, mono and
diglycerides of fatty acids and polyoxyethylene sorbitol
esters, such as, Atmos 300 and Polysorbate 80 may be added
10 the films comprising active drugs. The surfactant may be
added in a wide range of amounts, including but not limited to
amounts ranging from about 0.5 to about 15 wt %, or about 1
to about 5 wt % of the film. Other suitable surfactants include,
but are not limited to, pluronic acid, sodium laury] sulfate, and
the like.

[0112] The films comprising active drugs may also include
astabilizer in the film. The presence of a stabilizer in the film
decreases the loss of active drugs in the film and may prolong
shelf-life as well. For example, suitable stabilizers for the
active drug nitroglycerin are known in the art, and include, but
are not limited 1o, glyceryl monostearate, which is described
in U.S. Pat. No. 6,500,456, the entire content of which is
incorporated by reference herein.

[0113] Film stabilizing agents including, but not limited to,
xanthan gum, locust bean gum and carrageenan, in a wide
range of amounts including but not limited to amounts rang-
ing from about 0 to about 10 wt %, or about 0.1 to about 2 wt
%, may be added to the films comprising active drugs. Other
suilable stabilizing agents include, butare not limited to, guar
gum and the like.

[0114] Emulsifying agents including, but not limited to,
lecithin, bentonite, veegum, stearates, triethanolamine stear-
ate, ester derivatives of stearates, palmitates, ester derivatives
of palmitates, oleates, ester derivatives of oleates, glycerides,
ester derivatives of glycerides, sucrose polyesters, polyglyc-
erolesters, animal waxes, vegetable waxes, synthetic waxes,
petroleum, quaternary ammonium compounds, acacia, gela-
tin, and the like may be added to the films comprising active
drugs in a wide range of amounts, including but not limited to
amounts ranging from about 0 to about 5 wt %, or about 0.01
to about 0.7 wt % of the film.

[0115]  Thickening agents including, but not limited to, cel-
lulose ethers, such as methylcellulose, carboxyl methylcellu-
lose, and the like may be added to the films comprising active
agents in a wide range of amounts, including but not limited
to amounts ranging from about 0 to about 20 wt %, or about
0.01 to about 5 wt %.

[0116] Binding agents including, but not limited to, starch
may be added to the films comprising active drugs in a wide
range of amounts, including but not limited to amounts rang-
ing from about 0 to about 10 wt %, or about 0.01 to about 2 wt
% of the film.

[0117] Suitable sweeteners may be included in the films
comprising active drugs include those well known in the art,
including both natural and artificial sweeteners. Suitable
sweeteners include, but are not limited to: water-soluble
sweetening agents such as monosaccharides, disaccharides
and polysaccharides such as xylose, ribose, glucose (dex-
trose), mannose, galactose, fructose (levulose), sucrose
(sugar), maltose, invert sugar (a mixture of fructose and glu-
cose derived from sucrose), partially hydrolyzed starch, corn
syrup solids, dihydrochalcones, monellin, steviosides, and
glycyrrhizin, water-soluble artificial sweeteners such as the
soluble saccharin salts, i.e., sodium or calcium saccharin
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salts, cyclamate salts, the sodium, ammonium or calcium salt
of 3,4-dihydro-6-methyl-1,2,3-oxathiazine-4-one-2,2-diox-
ide, the potassium salt of 3,4-dihydro-6-methyl-1,2,3-oxathi-
azine-4-one-2,2-dioxide (acesulfame-K), the free acid form
of saccharin, and the like; dipeptide based sweeteners, such as
L-aspartic acid derived sweeteners, such as L-aspartyl-L-
phenylalanine methyl ester (aspartame) and materials
described in U.S. Pat. No. 3,492,131, which is incorporated
by reference herein, L-alpha-aspartyl-N-(2,2,4,4-tetram-
ethyl-3-thietanyl)-D-alaninamide hydrate, methyl esters of
L-aspartyl-L-phenylglycerin and L-aspartyl-L-2,5,dihydro-
phenyl-glycine,  L-aspartyl-2,5-dihydro-L-phenylalanine,
L-aspartyl-L-(1-cyclohexyen)-alanine, and the like; water-
soluble sweeteners derived from naturally occurring water-
soluble sweeteners, such as a chlorinated derivative of ordi-
nary sugar (sucrose), known, for example, under the product
description of sucralose; and protein based sweeteners such
as thaumatoccous danielli (Thaumatin I and 11).

[0118] In general, an effective amount of auxiliary sweet-
ener is utilized to provide the level of sweetness desired for a
particular composition, and this amount will vary with the
sweetener selected. This amount will normally be 0.01% to
about 10% by weight of the composition when using an easily
extractable sweetener. The water-soluble sweeteners
described in paragraph [00116] above, are usually used in
amounts of about 0.01 to about 10 wt %, and preferably in
amounts of about 2 to about 5 wt %. Some of the sweeteners
in paragraph [00116] (e.g., glycyrrhizin) can be used in
amounts set forth for paragraphs [00117]-[00120] below due
to the sweeteners’ known sweetening ability. In contrast, the
sweeteners described in paragraphs [00117]-[00120] are gen-
erally used in amounts of about 0.01 1o about 10 wt %, or
about 2 to about 8 wt %, or about 3 10 about 6 wt %. These
amounts may be used to achieve a desired level of sweetness
independent from the flavor level achieved from any optional
flavor oils used.

[0119] The active drugs used in the film can be coated to
mask the taste of active drugs or to prevent the active drugs
from numbing the tongue or other surfaces in the oral cavity.
The coatings that can be used are known to those skilled in the
art. These include, but are not limited to, polymers such, as
Eudragit® E, cellulosics, such as ethylcellulose, and the like.
An additional way 1o mask the taste of active drugs may be by
using an ion exchange resin such as Amberlite RP-69, avail-
able from Rohm and Haas, and Dow XYS-40010.00, avail-
able from the Dow Chemical Co.

[0120] Additional natural and artificial flavorings may be
chosen from synthetic flavor oils and flavoring aromatics,
and/or oils, oleo resins and extracts derived from plants,
leaves, flowers, fruits and so forth, and combinations thereof.
Representative flavor oils include, but are not limited to,
spearmint oil, cinnamon oil, peppermint oil, clove oil, bay oil,
thyme oil, cedar leaf oil, oil of nutmeg, oil of sage, and oil of
bitter almonds. Also useful are artificial, natural or synthetic
fruit flavors such as vanilla, chocolate, coffee, cocoa and
citrus oil, including lemon, orange, grape, lime and grapefruit
and fruit essences including apple, pear, peach, strawberry,
raspberry, cherry, plum, pineapple, apricot and so forth.
These flavorings can be used individually or in admixture.
Commonly used flavors include mints such as peppermint,
artificial vanilla, cinnamon derivatives, and various fruit fla-
vors, whether employed individually or in admixture. Flavor-
ings such as aldehydes and esters including cinnamyl acetate,
cinnamaldehyde, citral, diethylacetal, dihydrocarvyl acetate,



US 2009/0004254 Al

eugenyl formate, p-methylanisole, and so forth may also be
used. Generally, any flavoring or food additive, such as those
described in Chemicals Used in Food Processing, publication
1274 by the National Academy of Sciences, pages 63-258,
may be used. Further examples of aldehyde flavorings
include, but are not limited to, acetaldehyde (apple); benzal-
dehyde (cherry, almond); cinnamic aldehyde (cinnamon);
citral, i.e., alpha citral (lemon, lime); neral, i.e. beta citral
(lemon, lime); decanal (orange, lemon); ethy] vanillin (va-
nilla, cream); heliotropine, i.e., piperonal (vanilla, cream);
vanillin (vanilla, cream); alpha-amy] cinnamaldehyde (spicy
fruity flavors); butyraldehyde (butter, cheese); valeraldehyde
(butter, cheese); citronellal (modifies, many types); decanal
(citrus fruits); aldehyde is C-8 (citrus fruits); aldehyde C-9
(citrus fruits); aldehyde C-12 (citrus fruits); 2-ethyl butyral-
dehyde (berry fruits); hexenal, i.e. trans-2 (berry fruits); tolyl
aldehyde (cherry, almond); veratraldehyde (vanilla); 2,6-
dimethy!-5-heptenal, i.e. melonal (melon); 2-6-dimethyloc-
tanal (green fruit); and 2-dodecenal (citrus, mandarin);
cherry; grape; mixtures thereof, and the like.

[0121] The amount of flavoring employed in the film com-
prising active drugs may be normally a matter of preference
subject to such factors as flavor type, individual flavor, and
strength desired. Thus, the amount may be varied in order to
obtain the result desired in the final product. Such variations
are within the capabilities of those skilled in the art without
the need for undue experimentation. In general, amounts of
about 0.1 to about 30 wt % are useable with amounts of about
2 to about 25 wt % or amounts from about 8 to about 10 wt %.

[0122] The films comprising active drugs of this invention
may also contain coloring agents or colorants. The coloring
agents may be used in amounts effective to produce the
desired color. The coloring agents useful in the present inven-
tion, include pigments such as titanium dioxide, which may
be incorporated in amounts of up to about 5 wt %, and pref-
erably less than about 1 wt %. Colorants may also include
natural food colors and dyes suitable for food, drug and
cosmetic applications. These colorants are known as FD&C
dyes and lakes. The materials acceptable for the foregoing
spectrum of use are preferably water-soluble, and include
FD&C Blue No. 2, which is the disodium salt of 5,5-indig-
otindisulfonic acid. Similarly, the dye known as Green No. 3
comprises a triphenylmethane dye and is the monosodium
salt of 4-[4-N-ethyl-p-sulfobenzylamino) diphenyl-methyl-
ene]-[1-N-ethyl-N-p-sulfonium  benzyl)-2,5-cyclo-hexadi-
enimine]. A full recitation of all FD&C and D&C dyes and
their corresponding chemical structures may be found in the
Kirk-Othmer Encyclopedia of Chemical Technology, Volume
5, Pages 857-884, which text is accordingly incorporated
herein by reference.

[0123] Inorderto prepare a desirable active drugs contain-
ing dissolvable matrix for formation into a dosage-form, it
may be necessary to combine several general types of com-
ponents. These components include, but are not limited to, the
types of components used to prepare typical confections, the
active drugs, and other desired chemically active ingredients
such as buffering agents, permeation enhancers and the like.
[0124] The types of components involved may generally
fall into the following categories, including but not limited to:
flavorings, sweeteners, flavor enhancers, releasing agents,
buffers, one or more therapeutic agents, dissolvable matrix
material, and permeation enhancers. The components may be
a releasable or slowly releasable liquid.
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[0125] As mentioned above, these components may each
be provided in a form which facilitates mixing, such as a dry
powder. This provides for convenient combination of the
ingredients, even if they happen to be insoluble or otherwise
chemically incompatible. All or some of the incipients or
inactive ingredients may be on the GRAS list (“generally
regarded as safe”).

[0126] In certain medications, it may also be desirable to
add a lubricating agent in order to release the dosage-form
from the mold. Such agents may also provide a certain
amount of waterproofing. As mentioned above, the rate of
dissolution of the dosage-form ‘within the patient’s mouth
may be controlled chemically, ag well as physically, through
the extent of compression of the composition. These lubricat-
ing or releasing agents may include, but are not limited to,
substances such as compritol 888 (glyceryl behenate), cal-
cium stearate, and sodium stearate. These agents may
enhance dissolution or they may inhibit dissolution as neces-
sary.

[0127] Lubricating agents may also be useful in those
embodiments wherein a powder mixture is funneled into a
chute during manufacture. Lubricating agents and surfactants
may improve product flow and may avoid static electricity
charge buildup within the formulation which may cause the
ingredients to separate due to electrostatic forces.

[0128] It may also be desirable to include buffering agents
within the composition. Buffering agents may provide the
ability to place the film comprising active drugs in the mouth
ina favorable pH environment for passage across the mucosal
tissues of the mouth, pharynx, and esophagus. Buffering
agents incorporated within the composition may be used to
affect a pH change in the salival environment of the mouth in
order to favor the existence of a unionized form of the active
drug or other active ingredient which more readily moves
through the mucosal tissues.

[0129] In addition, appropriate pH adjustment may aid in
producing a more palatable product with nitroglycerin or
other active drugs which are either severely acidic (and thus
sour) or severely basic (and thus bitter). As a result, a buffer
system such as citric acid/sodium citrate may be desirable for
addition into the dissolvable matrix. A phosphate buffer sys-
tem may also be used.

[0130] A suitable permeation enhancer capable of improv-
ing the drug permeability across the mucosal membrane may
also be included in the dissolvable composition. Permeation
enhancers may be particularly important when nonlipophilic
drugs are used, but may be valuable for lipophilic drugs as
well. Examples of typical permeation enhancers which may
be used within the scope of the present invention, include, but
are not limited to bile salts such as sodium cholate, sodium
glycocholate, sodinm glycodeoxycholate, taurodeoxycho-
late, sodium deoxycholate, sodium lithocholate chenocho-
late, chenodeoxycholate, ursocholate, ursodeoxycholate,
hydrodeoxycholate, dehydrocholate, glycochenocholate,
taurochenocholate, and taurochenodeoxycholate, as well as
sodium dodecyl sulfate (“SDS”), dimethyl sulfoxide
(“DMSO0”), sodium laury! sulfate, salts and other derivatives
of saturated and unsaturated fatty acids, surfactants, bile salt
analogs, derivatives of bile salts. Additionally, synthetic per-
meation enhancers, as described in U.S. Pat. No. 4,746,508,
the entire contents of which are incorporated by reference
herein, may also be used.

[0131] Itwill beappreciated by those of ordinary skill inthe
art that filling and bulking agents of the type known in the art
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may also be used if desired in the films of the present inven-
tion, including but not limited to lactose or gelatin.

[0132] Added to the dissolvable matrix described above
will be the appropriate amount of an active drug. As will be
discussed in more detail below, an active drug is easily incor-
porated into the matrix compositions to produce the edible or
consumable films comprising active drugs of the present
invention.

[0133] Each of the desired components may be mixed to
produce the compositions of the present invention. It may be
useful, but not required, to use the method of geometric
dilution in mixing the various components. Using this
method, the two smallest ingredients by weight (as a propor-
tion of the final product) are first mixed together thoroughly.
[0134] When complete mixing has been obtained between
those two components, the next smallest ingredient or ingre-
dients by weight equal to the weight of the previous ingredi-
ents is added and mixed thoroughly with the existing mixture.
This procedure is repeated until all of the components are
added to the mix and mixed thoroughly with all other com-
ponents.

[0135] Geometric dilution provides for complete and thor-
ough mixing of all of the components. Using the method
described above, there may be less chance for incomplete
mixing and uneven distribution of components throughout
the mix. Other existing methods may result in incomplete
mixing because of the insolubility of the products.

[0136] Oncecomplete mixing is accomplished, the mixture
may be formed into a solid dissolvable matrix composition. In
one embodiment, the mixture may be compressed under rela-
tively high forces to provide a coherent dosage. Compressive
forces in the range of from approximately 2,000 Newtons to
approximately 5,000 Newtons are suitable, however, any
force which is sufficient to compress the ingredients into a
coherent, integrated mass could be vsed.

[0137] In other embodiments within the scope of the
present invention, the desired constituents may be formed
into the dosage-form by dehydration, freeze drying (lyo-
philization), pouring into a mold, spraying onto a suitable
holder, vapor deposition, or other known techniques in the art.
(0138] When producing the edible films comprising active
drugs, there may be no need to heat the mixture to a molten
mass as has been the practice in the past in forming drug-
containing confections. As a result, heat degradation of active
drugs may be avoided while good mixing and a uniform
product may be provided.

[0139] In addition to active drugs, it is readily apparent to
those of ordinary skill in the art that a variety of other active
drugs can be added to the edible films of the present invention.
These active drugs are not particularly limited; however, they
should be physiologically acceptable and compatible with the
film. Suitable active drugs include, but are not limited to:
anti-microbial agents, such as triclosan, cetyl pyridium chlo-
ride, domiphen bromide, quaternary ammonium salts, zinc
compounds, sanguinarine, fluorides, alexidine, octonidine,
EDTA, and the like; non-steroidal anti-inflammatory drugs,
such as aspirin, acetaminophen, ibuprofen, ketoprofen,
diflunisal, fenoprofen calcium, naproxen, tolmetin sodium,
indomethacin, and the like; anti-ussives, such as benzona-
tate, caramiphen edisylate, menthol, dextromethorphan
hydrobromide, chlophedianol hydrochloride, and the like;
decongestants, such as pseudoephedrine hydrochloride, phe-
nylepherine, phenylpropanolamine, pseudoephedrine sul-
fate, and the like; anti-histamines, such as brompheniramine
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maleate, chlorpheniramine maleate, carbinoxamine maleate,
clemastine fumarate, dexchlorpheniramine maleate, diphen-
hydramine hydrochloride, diphenylpyraline hydrochloride,
azatadine meleate, diphenhydramine citrate, doxylamine
succinate, promethazine hydrochloride, pyrilamine maleate,
tripelennamine citrate, triprolidine hydrochloride, acrivas-
tine, loratadine, brompheniramine, dexbrompheniramine,
and the like; expectorants, such as guaifenesin, ipecac, potas-
sium iodide, terpin hydrate, and the like; anti-diarrheals, such
a loperamide, and the like; H2-antagonists, such as famoti-
dine, ranitidine, and the like; selective serotonin reuptake
inhibitors such as fluoxetine, sertraline, paroxetine, fluvox-
amine, citalopram and alaproclate; proton pump inhibitors,
such as omeprazole, lansoprazole, and the like; general non-
selective CNS depressants, such as aliphatic alcohols, barbi-
turates and the like; general nonselective CNS stimulants
such as caffeine, nicotine, strychnine, picrotoxin, pentylene-
tetrazol and the like; drugs that selectively modify CNS func-
tion such as phenyhydantoin, phenobarbital, primidone, car-
bamazepine, ethosukimide, methsuximide, phensuximide,
trimethadione, diazepam, benzodiazepines, phenacemide,
pheneturide, acetazolamide, sulthiame, bromide, and the like;
anti-parkinsonism drugs such as levodopa, amantadine and
the like; narcotic-analgesics such as morphine, heroin, hydro-
morphone, metopon, oxymorphone, levorphanol, codeine,
hydrocodone, xycodone, nalorphine, naloxone, naltrexone
and the like; analgesic-antipyretics such as salycilates, phe-
nylbutazone, indomethacin, phenacetin and the like; psy-
chopharmacological drugs such as chlorpromazine, methot-
rimeprazine, haloperidol, clozapine, rescrpine, imipramine,
tranylcypromine, phenelzine, lithium and the like; anti-hy-
pertension and cardiovascular treatment agents such as ACE
inhibitors, calcium channel blockers, peripheral vasodilators,
beta adrenergic blockers, alpha/beta adrenergic blockers,
diuretics, digitalis, and isosorbide nitrates, including isosor-
bide dinitrates and isosorbide mononitrates.

{0140] The active drugs in the edible or consumable films
of the present invention are prepared to provide a particular
dosage per portion of the film. The thickness width and length
of the film may be used to calculate the dose contained in the
film if the active drugs are uniformly distributed throughout at
a known or predetermined concentration. Alternatively, the
amount of active drugs added to the film ingredients may be
adjusted to provide a desired dose of active dugs when the
thickness width and length of the film are uniform.

EXAMPLES

[0141] The invention will be illustrated in more detail with
reference to the following Examples, but it should be under-
stood that the present invention is not deemed to be limited
thereto.

Example 1

[0142] The following method is used to prepare films com-
prising the selective serotonin reuptake inhibitor, paroxetine;
the film-forming ingredients (¢.g., xanthan gum, locust bean
gum, carrageenan and pullulan) other than Polysorbate 80
and Atmos 300 are mixed and hydrated in hot purified water
to form a gel and stored in a refrigerator overnight at a tem-
perature of approximately 4° C. to form preparation A; the
coloring agent(s), copper gluconate and sweetener are added
to and dissolved in purified water to form preparation B;
preparation B is added to preparation A and mixed well to

2
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form preparation C; the flavoring agent(s) is mixed to form
preparation D; the polysorbate 80 and Atmos 300 are added to
preparation D and mixed well to form preparation E; and
preparation E is added to preparation C and mixed well to
form preparation F.

[0143] Paroxetine is added to any of the above-described
preparations in the desired amount to yield the desired dosage
in the finished film. Preparation F is poured ona mold and cast
to form a film of a desired thickness at room temperature. The
film is dried under warm air and cut to a desired dimension,
packaged and stored.

Example 2

[0144] Edible films comprising the selective serotonin
reuptake inhibitor, paroxetine, are prepared using a method
which comprises the following steps: dissolve copper glucon-
ate, acesulfame K, aspartame, glycerin, sorbitol and dye in
purified water to form an aqueous mixture; mix pullulan,
xanthan gum, locust bean gum and carrageenan together in
powder form to form a powder mixture; add the powder
mixture from step B to the aqueous mixture from step A to
form a hydrated polymer gel; stir the hydrated polymer from
step C at slow speed (about 50-100 RPM) overnight at room
temperature; cast the uniform mixture from step D on a suit-
able backing; and dry the cast mixture to form a film.

[0145] Paroxetine may be added to the mixture at any of
Steps A through D at a desired amount to provide a desired
dose of paroxetine in the finished film. The finished film is cut
to the desired dimensions and stored.

[0146] It can be seen, therefore, that the present invention
provides a great deal of flexibility in the construction of an
appropriate drug-containing confection. The quantity of drug
contained in any confection can be varied within wide ranges.
In addition, various methods of attachment of the confection
to the handle are available in order to provide a wide range of
flexibility.

Iixample 3

[0147] Edible films comprising the selective serotonin
reuptake inhibitor, paroxetine, may be prepared as follows:
add sodium benzoate and sweeteners to water; mix locust
bean gum, xanthan gum and carrageenan together; add the
gum mixture to the mixture of step 1 and mix until dissolved,
mix paroxetine with either water or propylene glycol in an
amount to provide the desired dose of paroxetine in the fin-
ished film; add the remaining desired ingredients to the mix-
ture of step 4 or mix the remaining desired ingredients in a
separate mixture; add the mixtures of step 4 and step 5 to the
mixture of step 3; and cast and dry to make a film and cut to
a size to achieve the desired paroxetine dose.

Example 4

[0148] Edible films comprising the selective serotonin
reuptake inhibitor, paroxetine, may be prepared as follows:
add sodium benzoate to water heated to 50 C. Mix to dissolve;
separately, add Peg 1450, titanium dioxide and paroxetine to
the mixture of step 1, mixing with each addition. The amount
of paroxetine added is the amount that yields the desired
paroxetine dose in the finished film; mix the locust bean gum,
xanthan gum and carrageenan together; add the gums to the
mixture of step 2 and mix unti] dissolve; add the remaining,
ingredients together with heat if needed; and add the mixture
of steps 4 and 5 together. Cast and dry to make a film and cut
to a size to achieve the desired dose.

[0149] The paroxetine in the edible films of the present
invention is prepared to provide a particular dosage per por-
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tion of the film. The thickness width and length of the film can
be used to calculate the dose contained in the film if the
paroxetine is uniformly distributed throughout at a known or
predetermined concentration. Alternatively, the amount of
paroxetine added to the film ingredients may be adjusted to
provide a desired dose of paroxetine when the thickness width
and length of the film are uniform.

Example 5

[0150] Edible films comprising the selective serotonin
reuptake inhibitor, paroxetine, may be prepared as follows:
add hydrocolloid starch solution to de-ionized water with
high shear mixing until clear water is formed; heat de-ionized
water to 40° C. and add protein solution (e.g. fish gelatin) with
slow agitation until protein is dissolved,; reducing heat to 30°
C.; add mixture of step 1 and step 2 with Sorbo Sorbitol
solution and Polysorbate 80 and mix until dissolved; mix
paroxetine with either water or propylene glycol in an amount
to provide the desired dose of paroxetine in the finished film;
add the remaining desired ingredients to the mixture of step 4
or mix the remaining desired ingredients in a separate mix-
ture; and add the mixtures of step 4 and step 5 to the mixture
of step 3. Cast onto a polyethylene coated differential release
paper using a knife-over-roll coating head, and dry in drying
tunnel to make a film and cut to a size to achieve the desired
paroxetine dose.

Example 6

[0151] Edible films comprising the selective serotonin
reuptake inhibitor, paroxetine, may be prepared as follows:
mix maltodextrin, sodium alginate and 10 microcrystalline
cellulose to water heated to boiling while stirring; cool mix-
ture to a temperature between 35° C. to about 40° C., adding
flavor/femulsifier blends, sweeteners, softeners and color to
mixture; mix paroxetine with either water or propylene glycol
in an amount to provide the desired dose of paroxetine in the
finished film; add the remaining desired ingredients to the
mixture of step 3 or mix the remaining desired ingredients in
a separate mixture; add the mixtures of step 3 and step 4 to the
mixture of step 2; and spread onto a glass plate by utilizing a
draw down blade, and dry solution in an oven for about 15
minutes at 40° C. to make a film and cut to a size to achieve the
desired paroxetine dose.

Example 7

[0152] Edible films comprising the selective serotonin
reuptake inhibitor, paroxetine, may be prepared as follows:
mix a purified f-glucan in heated water to form a f-glucan
solution; mix paroxetine with either water or propylene gly-
col in an amount to provide the desired dose of paroxetine in
the finished film; add the remaining desired ingredients to the
mixture of step 2 or mix the remaining desired ingredients in
a separate mixture; pour liquid mixture onto a heated bomb at
150° C. for 15 minutes to evaporate water from solution; and
peel film off hot surface and dry further in an oven at 70° C.,
and cut to a size to achieve the desired paroxetine dose.

What is claimed is:

1. A consumable film adapted to dissolve in 2 mouth of a
patient, wherein said film comprises one or more active drugs
and a water soluble polymer.

2. The consumable film of claim 1, wherein said one or
more active drugs may be selected from the group consisting
of anti-emetics, SHT3 antagonists, selective serotonin
reuptake inhibitors, anti-epileptics, anti-migraines, dopamine
D1 and D2 antagonists, nootropics, and statins.
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3. The active drugs of claim 2, wherein said one or more
anti-emetics are selected from the group consisting of
ondansetron, granisetron, palonosetron, dronabinol, aprepi-
tant, ramosetron, metopimazine, nabilone, tropisetron, meto-
clopramide, prochlorperazine, trimethobenzamide, dimen-
hydrinate, prochlorperazine and dolasetron.

4. The active drugs of claim 2, wherein said one or more
SHT3 antagonsists are sclected from the group consisting of
alosetron, ondansetron, granisetron, palonosetron, ramo-
setron and tropisetron.

5. The active drugs of claim 2, wherein said one or more
selective serotonin reuptake inhibitors are selected from the
group consisting of fluoxetine, sertraline, paroxetine, fluvox-
amine, citalopram and alaproclate.

6. The active drugs of claim 2, wherein said one or more
anti-epileptics are selected from the group consisting of car-
bamazepine, clonazepam, diazepam, divalproex sodium, fos-
phenyloin, gabapentin, lamotrigine, levetiracetam, oxcarba-
zepine, phenyloin, pregabalin, primidone, tiagabine,
topiramate, valproate sodium, vigabatrin and zonisamide,

7. The active drugs of claim 2, wherein said one or more
anti-migraines are selected from the group consisting of
almotriptan, dihydroergotamine mesylate, eletriptan, fro-
valriptan, naratriptan, rizatriptan, sumatriptan and zolmitrip-
tan.

8. The active drugs of claim 2, wherein said one or more
dopamine D1 and D1 antagonists are selected from the group
consisting of amisulpride, bromperidol, cabergoline, domp-
eridone, fenoldopam, haloperidol, metoclopramide, metopi-
mazine, pergolide mesylate, prochlorperazine, quetiapine,
ropinirole hydrochloride, sulpiride, tiapride and zotepine.

9. The active drugs of claim 2, wherein said one or more
nootropics are selected from the group consisting of almitrine
dimesylate & raubasine, cevimeline hydrochloride, codergo-
crine mesylate, donepezil, galantamine, ginkgo biloba extract
(EGb 761), memantine, nicergoline, piracetam, rivastigmine,
sulbutiamine, tacrine and vinpocetine.

10. The active drugs of claim 2, wherein said one or more
statins are selected from the group consisting of atorvastatin,
cerivastatin, fluvastatin, lovastatin, pitavastatin, pravastatin,
rosuvastatin and simvastatin.

11. The consumable film of claim 1, wherein said one or
more active drugs may be excluded, which may be selected
from the group consisting of anti-emetics, SHT3 antagonists,
selective serotonin reuptake inhibitors, anti-epileptics, anti-
migraines, dopamine D1 and D2 antagonists, nootropics, and
statins.

12. The active drugs of claim 11, wherein said one or more
anti-emetics are sclected from the group consisting of
ondansctron, granisetron, palonosetron, dronabinol, aprepi-
tant, ramosetron, metopimazine, nabilone, tropisetron, meto-
clopramide, prochlorperazine, trimethobenzamide, dimen-
hydrinate, prochlorperazine and dolasetron.

13. The active drugs of claim 11, wherein said one or more
SHT3 antagonsists are selected from the group consisting of
alosetron, ondansetron, granisetron, palonosetron, ramo-
setron and tropisetron,

14. The active drugs of claim 11, wherein said one or more
selective serotonin reuptake inhibitors are selected from the
group consisting of fluoxetine, sertraline, paroxetine, fluvox-
amine, citalopram and alaproclate.

15. The active drugs of claim 11, wherein said one or more
anti-epileptics are selected from the group consisting of car-
bamazepine, clonazepam, diazepam, divalproex sodium, fos-
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phenyloin, gabapentin, lamotrigine, levetiracetam, oxcarba-
zepine, phenyloin, pregabalin, primidone, tiagabine,
topiramate, valproate sodium, vigabatrin and zonisamide.

16. The active drugs of claim 11, wherein said one or more
anti-migraines are selected from the group consisting of
almotriptan, dihydroergotamine mesylate, eletriptan, fro-
vatriptan, naratriptan, rizatriptan, sumatriptan and zolmitrip-
tan.

17. The active drugs of claim 11, wherein said one or more
dopamine D1 and D1 antagonists are selected from the group
consisting of amisulpride, bromperidol, cabergoline, domp-
eridone, fenoldopam, haloperidol, metoclopramide, metopi-
mazine, pergolide mesylate, prochlorperazine, quetiapine,
ropinirole hydrochloride, sulpiride, tiapride and zotepine.

18. The active drugs of claim 11, wherein said one or more
nootropics are selected from the group consisting of almitrine
dimesylate & raubasine, cevimeline hydrochloride, codergo-
crine mesylate, donepezil, galantamine, ginkgo biloba extract
(EGb 761), memantine, nicergoline, piracetam, rivastigmine,
sulbutiamine, tacrine and vinpocetine.

19. The active drugs of claim 11, wherein said one or more
statins are selected from the group consisting of atorvastatin,
cerivastatin, fluvastatin, lovastatin, pitavastatin, pravastatin,
rosuvastatin and simvastatin.

20. The consumable film according to claim 1, wherein
said water soluble polymer is selected from the group con-
sisting of pullulan, hydrocolloids, $-glucan, maltodextrin,
celluloses, including hydroxypropylmethyl cellulose,
hydroxyethy! cellulose, hydroxypropy] cellulose, carboxym-
ethyl cellulose, methylcellulose, hydroxymethylcellulose,
hydroxyethylcellulose, polyvinyl pyrrolidone, polyvinyl
alcohol, sodium alginate, polyethylene glycol, natural gums,
such as locust bean gum, carageenen gum, xanthan gum,
tragacanth gum, guar gum, acacia gum, arabic gum, karaya,
ghatti, tamarind gum, polyacrylic acid, methylmethacrylate
copolymer, carboxyvinyl polymer, amylose, high amylose
starch, hydroxypropylated high amylose starch, dextrin, pec-
tin, chitin, chitosan, levan, elsinan, collagen, gelatin, zein,
gluten, soy protein isolate, whey protein isolate, casein, and
mixtures thereof.

21. The consumable film according to claim 20, wherein
said water soluble polymer is pullulan.

22. The consumable film of claim 21, comprising about 40
to about 80 wt % pullulan; about 0.01 to about 4 wt % thymol,
about 0.01 to about 4 wt % methyl salicylate; about 0.01 to
about 4 wt % eucalyptol; and about 0.01 to about 15 wt %
menthol.

23. The consumable film according to claim 20, further
comprising about 0.01 to about 5 wt % of at least one stabi-
lizing agent; about 0.001 to about 0.1 wt % of at least one of
at least one coloring agent; about 0.1 to about 8 wt % of water;
about 0.1 to about 15 wt % of at least one sweetening agent;
about 0.1 to about 15 wt % of at least one flavoring agent;
about 0.1 to about 4 wt % of at least one cooling agent; and
about 0.1 to about 5 wt % of at least one surfactant.

24. The consumable film according to according to claim
23, wherein said least one stabilizing agent is selected from
the group consisting of xanthan gum, locust bean gum and
carrageenan, and said at least one sweetening agent is
selected from the group consisting of saccharin, aspartame
and acesulfame K.

25. The consumable film according to claim 1, wherein
said film does not substantially adhere to itself.
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26. The consumable film according to claim 1, further
comprising water in an amount from about 3 wt % to about 8
wt %.

27. A method for preparing an edible film comprising an
active drug, said method comprising: mixing at least one
water soluble film former to provide a film-forming mixture;
adding an active drug to the film forming mixture; casting the
film forming mixture comprising the active drug on a sub-
strate; and drying the cast film to provide said edible film
comprising said active drug.

28. A method for delivering an effective amount of active
drug to the oral cavity comprising introducing in the oral
cavity the consumable film according to claim 1.
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29. An edible film comprising an active drug for use in
transmucosal delivery of the active drug to a patient, said fitm
comprising;

a binding agent which is dissolvable in the mouth of the

patient; and,

a pharmacologically effective dose of an active drug dis-
persed in the binding agent to form a mixture that is
fashioned into-a film such that when the film dissolves in
themouth of the patient, the pharmacologically effective
dose of the active drug is released.



