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REIVINDICACIONES

1.- Un método para preparar una pelicula soluble en agua, el
método comprende los pasos de (a) preparar una solucién que comprende (i)
un formador de pelicula seleccionado del grupo que consiste en acidos
poliacrilicos, derivados de celulosa, dxido de polietileno, alcohol! polivinilico, y
cualquier combinacién de los anteriores, (ii) un plastificante soluble en agua
que tiene por lo menos un grupo hidroxilo, amido o amino y un punto de
ebullicién de més de alrededor de 150°C, (jii) un agente farmacéuticamente
activo, y (iv) un solvente; (b) secar la solucién a una temperatura de alrededor
de 50 y aproximadamente 100°C para formar una pelicula; y (c) -curar la
pelicula a una temperatura de alrededor de 15 a aproximadamente 60°C y a
una humedad relativa de por o menos aproximadamente 30%.

2.- El método de conformidad con la reivindicacion 1,
caracterizado adamés porque la soluci6n tiene una viscosidad de alrededor de
15,000 a aproximadamente 30,000 cps a temperatura ambiente antes de
secar.

3.- El método de conformidad con fa reivindicacion 1,

caracterizado ademas porque el formador de peilcula es alcohol polivinilico.
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4.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque el formador de pelicula es un alcohol polivinilico
parcialmente hidrogenado.

5.- El método de conformidad con la reivindicacién 1,
caracterizado ademéas porque el plastificante es un compuesto polihidroxi.

6.- E! método de conformidad con la reivindicacion §,
caracterizado ademas porque el plastificante se selecciona del grupo que
consiste en propilenglicol, polietilenglicol, glicerina, y cualquier combinacion de
los anteriores.

7.- EI método de conformidad con la reivindicacion 1,
caracterizado ademas porque el agente farmacéuticamente activo se
selecciona de agentes antifiingicos de imidazol, agentes antibacterianos,
agentes antisépticos, hormonas, agentes antiinflamatorios, anestésicos,
espermicidas, y cualquier combinacién de los anteriores.

8- El meétodo de conformidad con la reivindicacién 1,
caracterizado ademas porque el agente farmacéuticamente activo es
nonoxinol-9.

9.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque el agente farmacéuticamente activo es
miconazol.

10.- El método de conformidad con la reivindicacion 1,
caracterizado ademds porque .el agente farmacéuticamente activo es

metronidazol.
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11~ El método de conformidad con la reivindicacibn 1,
caracterizado ademdas porque el solvente se selecciona del grupo que
consiste en agua, etanol, glicerina, efilenglicol, amidas, aminas y cualquier
combinacién de los anteriores.

12..- El método de conformidad con la reivindicacion 11,
caracterizado ademds porque el solvente es agua.

13.- El método de conformidad con la reivindicacién 11,
caracterizado ademas porque el solvente es una mezcla de agua y etanol.

14.- El método de conformidad con fa reivindicacion 1,
caracterizado ademéas porque la solucién comprende de alrededor de 5 a
aproximadamente 40% en peso de formador de pelicula, con base en el 100%
en peso total de la solucion.

15.- El método de conformidad con la reivindicacién 14,
caracterizado ademdés porque la solucién compr_ende de alrededor de 15 a
aproximadamente 35% en peso de formador de pelicula, con base en el 100%
en peso total de la solucion,

18.- El meétodo de conformidad con la reivindicacion 1,
caracterizado ademdas porque la solucién comprende de alrededor de 0.1 a
aproximadamente 10% en peso de plastificante, con base en el 100% en peso
total de la solucién.

17.- El método de conformidad con la reivindicacion 18,

caracterizado ademas porque la sofucién comprende de alrededor de 0.5 a



aproximadaments 5% en peso de plastificante, con base en el 100% en peso
total de la solucién.

18.- El método de conformidad con la reivindicacién 1,
caracterizado ademds porque la solucién com.prende una cantidad
farmacéuticamente efectiva de agente farmacéuticamente activo.

18.- .EI método de conformidad con la relvindicacion 18,
caracterizado ademés porque la solucidn comprende de alrededor de 1 a
aproximadamente 30% en peso de agente famacéuticamente activo, con
base en el 100% en peso total de la solucion.

20.- El meétodo de conformidad con la reivindicacion 1,
caracterizado ademas porque la solucién comprende de alrededor de 20 a
aproximadamente 80% en peso de solvente, con base en el 100% en peso
total de la solucidn.

21.- El método de conformidad con la reivindicacién 1,
caracterizado ademas porque la solucién eomprehde (a) alrededor de 28.4%
en peso de alcohol palivinilico; (b) alrededor de 2.4% en peso de glicerina; (¢)
alrededor de 11.2% en peso de nonoxinol 8; y (d) alrededor de 80% en peso
de agua, con base en .al 100% en peso total de la solucién.

22.- El método de conformidad con la reivindicacién 1,
caracterizado ademds porque la pelicula soluble en agua también comprende
(i) una agente tensioat.:tivo. (i) un conservador, (iii) un incrementador de
viscosidad, (iv) un colorante, (v) uria ‘fragancia, (vi) un saborizante, (vii) un

lubricante, (viii) un llenador, (ix) un aglutinante, (x) un agente humectante, (xi)



un agente de penetracion, (xii) un ajustador de pH, (xiii) un desintegrador, (xiv)
un excipiente, o (xv) cualquier combinacion de los anteriores.

23.- El método de conformidad con la reivindicacion 1,
caracterizado ademés porque el paso de secado comprende (i) calentar la
solucién a alrededor de 50 y aproximadamente 70°C; y (i) calentar la solucién
a alrededor de 70 y aproximadamente 100°C.

24.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque el paso de curacion se lleva a cabo a una
temperatura de alrededor de 25 a aproximadamente 60°C.

25.- El método de conformidad con la reivindicacidon 1,
caracterizado ademéas porque el paso de curaciéon se lleva a cabo a una
humedad relativa de por lo menos aproximadamente 50%.

26.- E! método de conformidad con la reivindicacion 1,
caracterizado ademas porque el paso de curaciéon se lleva a cabo a una
humedad retativa de airededor de 60 a aproxima&amente 90%.

27.- El método de conformidad con la reivindicacion 1,
caracterizado ademads porque la pelicula soluble en agua tiene un espesor de
alrededor de 0.03 a .alproximadamente 0.50 mm.

28.- El método de conformidad con la reivindicacion 1,
caracterizado ademdg porque el pasc; {a) consiste en (i) preparar una solucién
que comprende (i) un formador de pelicula seleccionado del grupo que
consiste en Acidos poliacrilicos, derivados de celulosa, éxido de polietileno,

alcohol polivinllico, y cualquier combinacién de los anteriores, (ii) un
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plastificante soluble en agua que tiene por lo menos un grupo hidroxilo, amido
o amino y un punto de ebullicion de més de alrededor de 150°C, {jii) un agente
farmacéuticamente activo, y (iv) un solvente; y (ii) verter o vaciar la solucién
en un substrato.

29.- El método de conformidad con la reivindicacion 28,
caracterizado ademas porque el substrato es algoddn o fibra no tejida,

30.- Una pelicula soluble en agua preparada mediante el método
de conformidad con la reivindicacion 1.

31.- Una forma de dosificacion unitaria que tiene una pelicula
soluble en agua preparada mediante el método de conformidad con la
reivindicacion 1.

32.- Un tampén que tiene una pelicula soluble en agua
preparada mediante el método de conformidad con la reivindicacién 1.

33.- Un aplicador que tiene una pelicula soluble en agua

preparada mediante el método de conformidad con la reivindicacion 1.
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office
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B  THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
DN THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
8  OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
B8  APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
BH  FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 60/172,085
FILING DATE: December 23, 1999

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS
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DARBY & DARBY P.C. -

805 Third Avenue
Naw York, New York 10022
212-527-7700

File No: 2092/0G279
Date: December 23, 1999
Hon. Commissioner of
Patents and Trademarks
Washington, DC 20231

Sir:
Enclosed please find a provisional application for United States patent as identifiad below:

Inventor/s (ALL inventors, including NAME, plus city and state of RESIDENCE for each):

1. Shun Y. Lin 2. Kalpana J. Patel
10 Rush Court 18 Garnet Lane
Pleinsboro, NJ 08536 West Windsor, NJ 08550
Citizenship: U.S. Citizenship: U.S.

3. Martin Link . 4, Maria L. Kang
8367 Eagle Crossing 12 Stout Drive
Sarasota, FL 34241 Belle Mead, NJ 08502
Citizenship: U.S. Citizenship: U.S.

Titla: METHOD OF PREPARING A WATER SOLUBLE FILM

including the items indicated:

1. Specification and 33 claime: 1 indep.; 32 dep.: _ multiple dep.
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2. Chack in the amount of $150.00.

December 23, 1999
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Respectfully submitted,
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J . Lessler
Reg. No. 41,151
Attomey for Applicant(s}
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METHOD OF PREPARING A WATER SOLUBLE FILM

FIELD OF THE INVENTION
The present invention relates to a method of preparing a water soluble film for

use in dosage unit forms, such as tampons and applicators.

BACKGROUND OF THE INVENTION

Current vaginal dosage forms, except the sponge and film, are messy to use
and readily drip out of tho vagina. Furthermore, the sponge requires removal after uge and is
believed to cause infection. Films often cause irritation due to their rigidity and sharp edges.

U.S. Patent Nos. 5,393,528 and 5,529,782 disclose a device having a
dissolvable element for administration of an agent material in an internal body area. The
dissolvable clement is a film made of polyvinyl alcohol, polyethylene oxide, and/or a complex
carbohydrate material.

SUMMARY OF THE INVENTJON
The present invention provides a method of preparing & water soluble film.
The method comprises the steps of (a) preparing a solution comprising a film former, a water
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soluble plasticizer, a pharmaceutically active agent, snd a solvent; (b) drying the solution at a
temperature of from about 50 to about 100° C to form a film; and (c) curing the ilm ata
temperature of from about 15 to about 60° C and a relative humidity of at least about 30%.
The film former is a polyacrylic acid, cellulose derivative, polyethylene oxide, polyvinyl
alcohol, or any combination of any of the forcgoing. The water soluble plasticizer contains at
least one of a hydroxyl, amido, or ammo group and has a boiling point greater than sbout
150° C. The water soluble film of the present invention may be incarporated into vaginal
devices, such as tampons and applicators. The formulation of the filsn may be optimized as
known in the art to provide controlled reloase of the pharmaceutically active agent.

This method produces & uniform and homogeneous film which is more flexible
and drips less than prior water soluble films, cspecially those incorporated into vaginal dosage
forms. As a result, the film ig less imritating. Furthermore, unlike most prior art water soluble
films, the film may be shaped to provide a larger contact area within a body cavity, such as
the vagina, in order to increase drug delivery. The film is also non-messy.

Another embodiment of the present invention is a dogage unit form, such as a
tampon or applicator, comprising a water soluble film prepared by the aforementioned
method.

DETAILED DESCRIPTION OF THE INVENTION

The method of the present invention comprises the stepa of (a) preparing a
solution comprising a film former, a water soluble plasticizer, a pharmaceutically active agent,
and a solvent; (b) drying the solution at a temperature of from about 50 to about 100° C to
form a film; and (c) curing the film at a temperature of from about 15 to about 60° C and ata
relative humidity of at least about 30%. The inventors have discovered that curing the film
under the aforementioned conditions produces a significantly more flexibie film which drips
less when administered into the vagina and other body cavitics than the same film prepared
without curing. The film is also non-messy, uniform, and homogencous.

The solution may be prepared by mixing the ingredients, if the
pharmaceutically active agent is water soluble.
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Water insoluble pharmaceutically active agents may be dispersed, preferably
uniformly, in the solvent by any method known in the art, The other ingredients may be
added before or after dispersing the pharmaceutically active agent.

The film former is a polyacrylie acid, cellulose derivative, polyethylene oxide,
polyvinyl alcohol, or any combination of any of the foregoing. Suitable cellulose derivatives
include, but are not limited to, hydroxyethyl cellulose, carboxymethyl cellulose,
hydroxypropyl cellulose, hydroxypropytmethy! cellulose, and any combination of any of the
forogoing. The film former is preferably polyvinyl alcohol. More preferably, the film former
is a partially hydrogenated polyvinyl aleohol, such as Elvanol™ grade 51-05, 52-22, and 50-
42 svailable from DuPont Co. of Wilmington, DE, and Airvol™ grade 205S and 523S
available from Air Products & Chemicals, Inc., of Allentown, PA. The viscosity of the
polyvinyl alcohol generally ranges from sbout 3 to about 1000 cps and preferably ranges from
about 3 to about 50 cps. The solution typically comprises from about 5 to about 40% by
weight and preferably from about 15 to about 35% by weight of film former, based upon
100% total weight of solution.

The water soluble plasticizer contains at least one of a hydroxyl, amido, or
amino group and has a boiling point greater than about 150° C. Preferably, the boiling point
of the plasticizer is greater than about 180° C. Suitable plasticizers include, but are not
limited to, polyhydroxy compounds, such as propylene glycol, polyethylens glycol, glycerin,
and any combination of any of the foregoing. Other suitable plasticizers include, but are not
limited to, fatty acid derivatives having a melting point less than about 45° C, such as
chydrogenated vegetable oil available as Wecobee™ from Stepan Company of Northfield, I,
and hydrogenated coco-glycerides available as Witepsol H15™ from Hils America of
Somervet, N.J.; and fatty alcohol derivatives having a hydroxy value of greater than about 30,
The solution typically comprises from about 0.1 to about 10% by weight and preferably from
about 0.5 to about 5% by weight of water soluble plasticizer, besed upon 100% total weight of
solution.

The pharmaceutically active agent may be water-insoluble or water soluble.
Suitable pharmaceutically active agents include, but are not limited to, imidazole antifungal
agents, such as imidazole antifungal agents include, but are not limited to, miconazole,

R
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econazole, terconazole, ketoconazole, saperconazole, itraconazole, clotrimazole, tioconzzole, & \
and butaconazole; antibacterial agents, such as nystatin, neomycin, polymycin, totracycline,
clindamycin, and metronidazole; antiseptic agents, such as oxyquinoline benzoate and
aminacrine; hormones, such as estrogens, testolactone, androgens, progestins, megestrol
acetate, medroxyprogesterones acetate, esterified estrogens, conjugated estrogens, estradiol,
polyestradiol, ethinyl estradiol, estropipate, dicthylstilbestrol diphosphate, polyestradiol
phosphate, and leuprolide acetate; anti-inflammatory agents, hydrocortisone, triamcinolons,
betarnethasone, flucinonide, and halcinonide; anesthetics, such as lidocaine and benzocaine;
spermicides, such as nonoxynol-9 and octoxynol-9; and any combination of any of the
foregoing. A preferred imidazole antifungal agent is miconazole nitrate. A preferred
antibacterial agent is metronidazole. A preferred spermicide is nonoxynol-9.

Generally, the amount of pharmaceutically active agent in the solution is an
amount effective to accomplish the purpose for which it is being used. The amount of
pharmacentically active agent is typically a pharmaceuatically effective amount. Howsver, the
amount can be less than a pharmaceutically effective amount when the film is nsed in a
dosage umit form, because the dosage unit form may contain a multiplicity of films or may
contain a divided pharmaceutically effective amount. The total effective amount can then be
determined in comulative units containing, in total, a pharmaceutically effective amount of
pbarmaceutically active agent. The total amount of pharmaceutically active agent may be
determined by those skilled in the art. Generally, the solution comprises from about 1 to
about 30% by weight and preferably from about § to about 20% by weight of
pharmaceutically active agent, based upon 100% total weight of solution.

The solvent may be water, cthanol, glycerin, ethylene glycol, amides, amines,
or any combination of any of the foregoing. The solvent is preferably water or a mixture of
water and ethanol. Preferably, the mixture comprises less than about 30% by weight of
cthanol, based upon 100% total weight of mixwre. The solution typically comprises from
about 20 to about 90% by weight and preferably from about 40 to sbout 80% by weight of
solvent, based upon 100% total weight of solution.

According to a preferred embodiment of the present invention, the solution
comprises about 26.4% by weight of polyviny] alcohol, about 2.4% by weight of glycerin,
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about 11.2% by weight of nonoxynol 9, and about 60% by weight of water, based upon 100%
total weight of solution.

The solution may include other adjuvants, such as surfactants, preservatives,
viscosity enhancers, colorants, fragrances, flavorants, lubricants, fillers, binders, wetting
agents, penetration agents, pH adjusters, disintegrants, excipients, or any combination of amy
of the foregoing. Suitable surfactants include; but are not limited to, polyethylene glycol ather
of cetearyl alcohol, such as ceteareth-20; hydrogenated coco-glycerides; and any combination
of any of the foregoing.

The solution typically has a viscosity of from about 15,000 to about 30,000 cps
at room temperature prior to drying. Generally, the water soluble film prepared by the method
of the present invention has a thickness of from about 0.03 to about 0.50 mm. Prefersbly, the
thickness of the film is from about 0.05 to about 0.10 mm.

The drying step is generully performed at a temperature of from about 50 to
about 100° C. Preferably, the drying step is performed in two stages, In the first stage, the
solution is heated to from about 50 to about-70° C, The solution in the first stage is typically
heated for less than about S minutes. The solution is then heated to from about 70 to ebout
100° C during the second stage. The solution in the second stage is typically heated for less
than about 25 minutes,

The curing step is preferably performed immediately after the drying step.
Curing is generally performed at a temperature of from abaut 15 to about 60° C and eta
relative humidity of at least about 30%. Preferably, the curing step is performed at a
temperature of from about 25 to about 60° C. The curing step is preferably performed ata
relative humidity of at lcast about 50% and more preferably at a relative humidity of from
sbout 60 to about 90%. The solution may be dried and cured with a drying tunnel having
multiple zones or chambers, such as a 5, 6, or 7 zone drying tunnel.

A preferred water soluble film prepared by the method of the present invention
comprises about 66% by weight of polyvinyl alcohol, sbout 6% by weight of glycerin, and
about 28% by weight of nonoxynol 9, based upon 100% total weight of water soluble film.

The water soluble film may be coated or laminated onto a mbstrate, such as
non-woven fiber or cotton, by pouring or casting the solution onto the substrate and then
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drying and curing the solution as described above. Casting may be performed by any method
known in the art, such as with a weigh boat, stainless steel tray, teflon rod, cone shape rod,
and reverse roller.

The water soluble film alone or coated or laminated on a substrate may be
incorporated into a dosage unit form for administration into a body cavity, such as the vagina,
roctum, and mouth. Fhe dosage unit form may be a tempon er an applicator. For example,
the film coated on a substrate may be utilized as a liner for a tampon. The dosage unit form is
preferably flexible. The dosage unit form may be any shape, such as 2 flat sheet or thimble
shape, Preferably, the film is contoured to maximize its contact area with the body cavity for
which it is intended to be administered.

According to one embodiment, the onter wrap of the tampon is comprised of
non-woven fiber laminiated with the water soluble film. According to another embodiment,
the watar soluble film is positioned between the ingide materiat of a tampon, such as cotton,
and an outer wrep, such as a non-woven fiber material

A dosage unit form of the present invention containing an antifongal agent,
such as miconazole, may be administered to treat yeast infections. It is possible to treat a
yeast infection in 3 days, instead of the conmmon 5 day period, with a dosage unit form of the
present invention, since a film prepared by the present method has very little drip and may
have controlled release of the antifingal agent.

The film may be formulated to be puncture resistant and tear resistant. Also,
the film may be formulated to achieve desired release rates of the pharmaceutically active
agent as known in the art.

The following examples are intended to describe the present invention without

limitation.

Examples 1-32
Water soluble films having the formulations of Table 1 were prepared as
follows. Water was heated to 50-80° C. The film former, ie., polyvinyl alcohol, is added to

the water with constant mixing. The active ingredient, i.e., nonoxynol-9, was added to the
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solution with constant mixing. The solution was mixed, deaerated, and cooled to room
temperature. The solation was coated onto a substrate in the casting device indicated in Table
1 below. The substrate for Examples 1-8 was polypropylene. The substrate for Examples 9-
18 and 32 was stainless stecl. The substrate for Examples 19-25 was polyester. The sobstrate
for Exemples 26-28 was teflon. The substrate for Example 29 was a polyester liner. The
substrate for Example 30 was aclar with foil liner. The substrate for Bxample 31 was a
polyethylene and paper liner.

The solution was dried in a multi-zone drying tunnel to form a film. In
Examples 1-28 md3l.theuoluﬁonwd:i@utnt:mpmh:reofabout 60-90° C for less than
sbout 30 minutes. In Examples 29 and 30, the solution was first dried st a tamperature of
abont 60-75° C for less than about 8 minutes and then dried at a temperature of about 75-90°
C for less than about 15 minutes. In Example 32, the solution was first dried at a temperature
of about 60-80° C for less than about 5 minutes and then dried at a tamperature of about 70-
90° C for less then about 25 minutes.

After drying, the film was cured with moisture at a relative humidity of about
30-60% and at about room temperature. For examples 29 and 32, the film was cured with
moisture at a relative humidity of about 60-90% and at a tempexature of about 40-60° C.

The thickness of the film was measured. The results are shown in Table 1
below.

64
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Tablel
Example | Casting Device | Nonoxynol-9 | Polyvinyl Polyvinyl Polyvinyl Plasticizer Dry Film
(% by alcohal alcohol alcohol (% by weight) | Thickness
weight) | (<60cps) | (SBOcps) | (<10cpa) (mm)
(% by (% by (% by
weight) weight) weight)
| Weigh Boat 3333 1333 - - 33.33% PG 03
2 Weigh Boat 33.33 33.33 - - 33.33% PEG 300 03
3 Weigh Boat 3333 50.00 - - 16.67% PEG 300 0.45
4 Woigh Boat 3333 5833 - - 8.33% Glycerin 03
5 Weigh Boat 3333 41,67 - - 25.00% Glycerin 0.1
6 Weigh Boat 3333 50.00 - - 16.67% Glycerin 0.1
7 Weigh Boat 33.33 50.00 - - 16.67% PG 0.2
8 Weigh Boat 33.33 41.67 - - 25.00% PG 0.1
9 Stainless Steel 33.00 58.67 - - 8.33% Glycerin 0.07
Tray
10 Stainless Steel 33.33 63.33 - - 3.33% Glycerin 0.05
Tray
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Example | Casting Device | Nonoxynol-9 | Polyvinyl Polyvinyl Polyvinyl " Plasticizer Dry Film
(% by alcohol alcobol alcohol (% by weight) { Thickness
weight) (<60 cps) (<30 cpa) (<10 cps) (mm)
(% by Caby (% by
weight) weight) weight)

11 Stainless Steel 33.33 58.33 - z 8.33% PEG 300 -
Tray

12 Stainless Steel 3333 58.67 - - 8.33% PG 0.06
Tray '

13 Stainless Steel 27.78 69.44 - - 2.78% Glycerin -
Tray

14 Stainless Steel 3333 - - 58.33 8.33% Glycerin 0.06
Tray

15 Stainleas Steel 32.79 - - 49.18 18.03% Glycerin'| '0.07
Tray

16 Stainless Steel 33.33 - - 41.67 25.00% Glycerin -
Tray

17 Stainless Steel 33.33 - - 63.33 3.33% Glycerin 0.07
Tray

/
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Example | Casting Device | Nonoxynol-9 | Polyvinyl Polyvinyl Polyvinyl Plasticizcr Dry Film
(% by slcohol alcohol alcchol (% by weight) | Thickness
weight) | (<60cp) | (<G0ep) | (<10cpe) (mm)
(% by (% by (% by
weight) weight) woight)
18 Stainless Steel 2833 - - 68.00 367% Glycerin -
Tray .
19 Resource I' 33.33 - 58.33 - 8.33% Glycerin -
20 Resource I' 3.1 - 62.913 - 3.97% Glycerin -
21 Resource I’ 3333 - 49.50 - 17.16% Glycerin .
2 Resource I' 33.33 - - 63.35 3.33% Glycerin -
23 Resource I 3333 50.00 . . 1633%PEG300 | -
24 Resource I’ 3333 5833 - - 8.33% PEG 300 -
25 Resource I' 3333 63.33 - - 3.33% PEG 300 -
26 Teflon Rod, 3333 - - 63.35 3.33% Glycerin -
Thimble
27 Cone Shape Rod, 31.58 - - 60.00 3.16% Glycerin -
Thimble &
5.26% H-15
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Bxample | Casting Device | Nonoxynol-9 Polyvinyl Polyvinyl Polyvinyl Plasticizer Dry Film
(% by aleohol alcohol glcohol (% by weight) | Thickness
weight) (<60 cps) (<30 cps) (<10 cps) (mm)
(% by (% by (% by
weight) weight) weight)
28 Cone Shape Rod, 30.51 - - 57.97 3.05% Glycerin -
Thimble &
8.47% H-15
29 Reverse Roller, 3333 - - 63.33 3.33% Glycerin -
Scale-up Run,
with Polyester
Liner
30 Reverse Roller, 3333 - - 63.36 3.30%Glycerin | -
Scale-up Run,
with Aclar and
Foil Liner
/
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BExample | Casting Device | Nonoxynol-9 | Polyvinyl Polyvinyl Polyvinyl Plasticizer Dry Film
(% by alcohol alcohol alcohol (% by weight) | Thickness
weight) (<60 ops) (<30 cps) (<10 cps) (mm)
(% by (% by (% by '
weight) weight) weight)
3 Knife Qver 28.00 - - 67.00 5.00% Glycerin -
Roller, Scale-up
Run, with
Polyethylene and
Paper Liner
32 Bxtrusion, Scale- 28.00 - - 67.00 5.00% Glycerin -
up Run, with
Steinless Steel
Surface Carrier

* - Resource I is a casting device for solutions available from Byk-Gardner Instruments of Silver Spring, MD.
The polyviny] alcohol is a water soluble polyvinyl alcohol, such as Elvanol™ available from DuPont Co. of Wilmington, DE, or
Airvol™ available from Air Products & Chemicals, Inc., of Allentown, PA.
PG is propylens glycol
PEG 300 is polycthylene glycol having an average of 300 cthylene oxide repcating units.
H-15 is Witepsol H-15, which is hydrogenated coco-glycerides and is available from Hills America of Somerset, NJ.
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The release rate of nonoxyaol-9 from the films prepared and VCF® available
from Apothecus Pharmaceutical Corp. of Oyster Bay, NY, in a citrate phosphate buffer
having a pH of 4.0 was determined by the USP basket method (United States Pharmacopeia

5 Method Section <711>). The results axe shown in Table 2 below. The time to plateau is the
time after which there is no zignificant increase in the release rate.
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Jable2
Formulation Time to Plateau (minutes) Release Rate
(% by weight per minute)
VCF*! 15-20 545
Example 6 50-60 2.59
Example 7 50-60 3.76
Example 9 40-50 233
Example 10 40-50 297
Example 12 40-50 3.15
Example 14 10-15 6.08
Example 15 10-15 6.66
Example 17 10-15 6.01
Example 19 15-20 5.82
Example 20 30-40 433
Bxample 21 30-40 3.93.
Example 22 10-15 6.10
Example 23 40-50 2.34
Example 24 30-40 2.72
Example 25 3040 2.76
Example 26 10-15 7.23
Example 27 5-10 8.47
Exarmple 28 5-10 8.89
Example 29 <15 >6.0
Example 30 <15 >6.0
Example 31 <15 >6.0
Example 32 <15 >16

4
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les 33-42

Water soluble films having the formulations of Table 3 were prepared as
described in Examples 1-32. In Exemples 33-41, the solution was dried at a temperature of
about 60-90° C for less than about 30 minutes. In Example 42, the solution was first dried at
a temperature of about 60-75° C for less than about 8 minutes and then dried at a temperature
of about 75-90° C for less than about 15 mimites. After drying, the film was cured with
moisture at a relative humidity of about 30-60% and at about room temperature.

The substrate for Examples 33-35 was polyester. The substrate for Examples
36-41 was polyester and non-woven fiber. The substrate for Example 42 was a fiber and
polyester liner.

The release rate of nonoxynol-9 from the films prepared in a citrate phosphate
buffer having a pH of 4.0 was determined by the USP beskst method for Examples 33-35 and
by the following modified USP method for Exemples 36-38, 40, and 41. A dialysis
membrane with known molecular weight cut-off and diameter was used instead of & mesh
baaket for holding the test samples. The membrane limited the amount of dissolution medium
which contacted the release layer or composition. This modified dissolution procedure was
designed to mimic a vaginal environment where only limited sxnounts of a medium are
typically in contact with the composition. Each release layer and composition was tested in
an aqueous medum and in a buffered aqueous medium, which were mamntained at a pH of
about 4,

The results are shown in Table 3 below.

(1
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Example | Casting Device | Polyvinyl Plasticizer Miconszole | Relense
alcohol |- (% by weight) | Nitrate (% Rate
(<30 cps) by weight)
(% by
weight)
33 Resource I 362 18.4% Glycerin 36.2 3.3%/min
& 9.2% EB2
34 Resource I 40.0 19.9% Glycerin 40.1 4.7%/min
35 Resource I 380 19.0% Glycerin 382 4.7%/min
& 4.8% EB2
36 Resource I & 362 18.4% Glycarin 36.2 3.50%/hr
Fiber & 9.2% EB2
37 Resource I & 34.7 17.3% Glycerin 348 3.13%/hr
Fiber & 13.2% EB2
33 Resource I & 38.0 19.0% Glycérin 38.0 3.33%/hr
Fiber & 5.0% EB2
39 Resourco 1 & 39.6 20.6% Glycerin 39.8 -
Fiber
40 Resource I, 34.7 17.3% Glycerin 3438 0.81%/hr
Fiber, & OB & 13.2% EB2
Tempon
41 Resource {, 380 19.0% Glycerin 38.0 1.07%/br
Piber, & OB & 5.0% EB2
Tampon N
42 Reverse Roller, 38.1 19.1% Glycexin 38.1 -
Scale-up Rum, & 4.7% EB2
Fiber &
Polyester Liner
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EB2 is Eumulgin B2, which is ceteareth-20 and is available from Henkel Corp. of Hoboken,
NIJ. .

The polyvinyl alcohol is a water soluble polyviny] alcohol, such as Elvanol™ availsble from
DuPont Co. of Wilmington, DE, or Airvol™ gvailable from Air Products & Chemicals, Inc.,
of Allentown, PA.

Examplcs 43-46
Water soluble films having the formulations of Table 4 were prepared as

described in Examples 1-32. In Examples 43-46, the solution was dried at a temperature of
about 60-90° C for less than about 30 minutes. After drying, the film was cured with
moisture at a relative humidity of about 30-60% and at about room temperature. The
substrate for Exampile 43-46 was polyester.
The time for the dissolution rate to plateau was determined as discussed above,
The results are shown in Table 4 below.

e
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Table4
Example Casting Polymer " Plasticizer Metro- | Dissolution
Device (% by weight) | - (% by weight) nidazole (Time to
(% by Plateau)
weight) (min)
43 Resourcel | 67.2%PVA 21.7% PEG 400 1.1 20-30
52-22
44 ResourceI | 5822%PVA 18.9% PG & 7.2 20-30
52-22 15.7% EB2
45 Resourcel | 34.9%PVA 209% PG & 15.0 10-15
52-22 and 17.5% EB2
11.7% PVA
71-30
46 ResourceI | 46.6% HPMC 209% PG & 150 5-10
E50LY 17.5% EB2
PG is propylene glycol
PEG is polyethylene glycol.

EB2 is Eupnwlgin B2, which is ceteareth-20 and is available from Henkel Corp. of Hoboken,
NJ.

PVA is a water soluble polyvinyl alcohol, such as Elvano]™ available from DuPont Co. of
Wilmington, DE, or Airvol™ available from Air Products & Chemicals, Inc., of Allentown,
PA.

HPMC is hydroxypropyl methylcellulose.

Example 47 ~

A water soluble film having the formulation of Table 5 was prepared as b

follows. Glycerin and nonoxynol-9 were added into cold water and mixed until uniform. The
solution was heated to about §0-80° C and the film former, i.e., polyvinyl alcohol, was added
under constant mixing. The solution was mixed, deacrated, and cooled to about room
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temperature. The solution was coated onto a stainless steel surface with a web thickness of

0.01 to 0.03 cm. The solution was dried in a multi-zone drying tunnel at a temperature of

about 60-90° C for less than about 30 minutes to form a film. The film was then cured with
moisture at a relative humnidity of about 65-90% and at a temperature of about 40-60° C.

IableS
Ingredient % by weight
Polyvinyl Alcohol (5 cps) 66.0
Glycerin 6.0
Nonoxynol-9 28.0

All patents, publications, applications, and test methods mentioned above are
hereby incorporated by reference. Many variations of the present matter will suggest

15 themselves to those skilled in the art in light of the above detailod description. All such

obvious varistions are within the patented scope of the appended claims.

(6
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1. A method of preparing s water soluble film, the method comprising the
steps of
(a) preparing a solution comprising
)] a film former selected from the group consisting of
polyacrylic acids, cellulose derivatives, polyethylene oxide, polyvinyl alcohol, and any
combination of any of the foregoing,
(i) a water soluble plasticizer having at least one of a
hydroxyl, amido, or amino group and a boiling point greater than about 150° C,
(iii) apharmaceutically active sgent, and
(iv) asolvent;
{b) drying the solution at a temperature of fram about 50 to about
100° C to form & film; and
(c) curing the film at a tamperature of from about 15 to about 60° C
and at a relative humidity of at least about 30%.

2. The method of claim 1, wherein the soluticn has & viscosity of from
about 15,000 to about 30,000 cps at room temperature prior to drying.

3. The method of claim 1, wherein the film former is polyvinyl alcohol.

4, The method of claim 1, wherein the film former is a partially
hydrogenated polyvinyl alcohol.

5. The method of claim 1, wherein the plasticizer is a polyhydroxy
compound.

o
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6.  Thomethod of claim 5, wherein the plasticizer is selected from the
group consisting of propylene glycol, polyethylene glycol, glycerin, and any combination of
any of the foregoing.

7. The method of claim 1, wherein the pharmaceutically active agent is
selected from imidazole entifungal agents, antibacterial agents, antiseptic agents, harmones,
anti-inflammatory agents, anesthetics, spermicides, and amy combination of any of the
foregoing.

8. The method of claim 1, wherein the pharmaceutically active agent is
nonoxynol-9.

9. The method of claim 1, wherein the pharmacentically active agent is
miconazole.

10.  The method of claim 1, wherein the pharmaceutically active agent is
metronidazole.

11.  The method of claim 1, wherein the solvent is selected from the group
consisting of water, ethanol, glycerin, ethylene glycol, amides, amines, and any combination
of any of the foregaing.

12.  The method of claim 11, wherein the solvent is water.

13. The method of claim 11, wherein the solvent is a mixture of water and
ethanol -

N .
14.  The method of claim 1, wherein the solution comprises from about 5 to
about 40% by weight of film former, based upon 100% total weight of solution.

A
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15. The method of claim 14, wherein the solution comprises from about 15 Gq

- to about 35% by weight of film former, based upon 100% total weight of solution.

16.  The method of claim 1, wherein the solution comprises from about 0.1
to about 10% by weight of plasticizer, based upon 100% total weight of solution.

17. The method of claim 16, whercin the solution comprises from about 0.5
to about 5% by weight of plasticizer, based upon 100% total weight of solution.

18. The method of claim 1, wherein the solution comprises a
pharmaceutically effective amount of pharmacentically active agent.

19. The method of claim 18, wherein the solution comprises from about 1
to about 30% by weight of pharmacentically active agent, based upon 100% total weight of
solutian.

20. The method of claim 1, wherein the solution comprises from about 20
to about 90% by weight of solvent, based upon 100% total weight of solution.

21.  The method of claim 1, wherein the solution comprises
(a) about 26.4% by weight of polyvinyl alcohol;
{b) about 2.4% by weight of glycerin;
(c) about 11.2% by weight of nonoxynol 9; and
(0  about 60% by weight of water,
based upon 100% total weight of solution.
~
22,  Themethod of claim 1, wherein the water soluble film further

@ a surfactant,
(ii) apreservative,
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(i)
(iv)
v)
(vi)
(vii)
(viii)
(ix)
(x)
(xi)
(xii)
(i)
(xiv)

(xv)

The method of claim 1, wherein the drying step comprises
heating the solution to from about 50 to about 70° C; and
heating the solution to from about 70 to about 100° C,

®
(i)

-23-
a viscosity enhancer,
a colorant,
a fragrance,
a flavorant,
a lubricant,
a filler,
a binder,
a wetting agent,
a penetration agent,
a pH adjuster,
a disintegrant,
an excipient, or

any combination of any of the foregoing.

24. The method of claim 1, wherein the curing step is performed at a

20 temperature of from about 25 to sbout 60° C.

25

The method of claim 1, wherein the curing step is performed at a
relative humidity of at least ebout 50%.

The method of claim 1, wherein the curing step is performed at a

. relative humidity of from about 60 to about 90%.

30

The method of claim 1, wherein the water soluble film has a thickncss
of from about 0.03 to about 0.50 mm.
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The method of claim 1, wherein step (a) comprises
(i) preparing a solutionp comprising
(1) e film former selected from the group consisting of

polyacrylic acids, cellulose derivatives, polyethylene oxide, polyvinyl alcohol, and any
combination of any of the foregoing,

(i)  a wuter soluble plasticizer having at least one of a

bydroxyl, amido, or amino group and a boiling point greater than about 150° C,

29.
fiber.

30.

31.
of claam 1.°

32
|

33,
claim 1,

™~

(iii) apharmaceutically active agent, and
(iv) asolvent;and
(ii) pouring or casting the solution on a substrate.

The method of ¢leim 28, wherein the substrats is cotton or non-woven

A water soluble film prepared by the method of claim 1.

A dosage unit form having & water soluble film prepared by the method

A tampon having a water goluble film prepared by the method of claim

An applicator having a water soluble film prepared by the method of

H
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ABSTRACT

The present invention provides a method of preparing a water goluble film.
The method comprises (a) preparing s solution comprising a fitm former, a water soluble
plasticizer, a pharmaceutically active agent, and a sclvent; (b) drying the soluticnata
temperature of from about 50 to about 100°* C to form a film; and (c) curing the film at a
temperature of from about 15 to about 60° C and at a relative humidity of at lcast about 30%.
The fihn former is a polyacrylic acid, cellulose derivatives, polyethylene oxide, polyvinyl
alcohol, or any combinstion of any of the foregoing. The water soluble plesticizer contains at
least one of a hydroxyl, amido, or amino group and has a boiling point greater than about
150° C. The water soluble film of the present invention may be incorporated into vaginal
devices, such as tempons and applicators. This method produces a uniform and homogeneous

film which is more flexible and drips leas than prior water soluble filmas, especially those

incorporated into vaginal dosage forms. As a result, the fibm is less imritating. Furthermore,
unlike most prior art water soluble filma, the film may be shaped to provide a larger contact
area within a body cavity, such as the vagina, in order to incresse drug delivery. The film is
algo non-messy.
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REIVINDICAC

1.- Un método para preparar una pelicula soluble en agua, el
método comprende los pasos de (a) preparar una solucion que comprende (i)
un formador de pelicula seleccionado del grupo que consiste en #cidos
poliacrilicos, derivados de celulosa, dxido de polietileno, alcohol polivinilico, y
cualquier combinacién de los anteriores, (ii) un plastificante soluble en agua
que tiene por lo menos un grupo hidroxilo, amido o amino y un punto de
ebullicion de més de alrededor de 150°C, (iii) un agente farmacéuticamente
activo, y (iv) un solvente; (b) secar la solucién a una temperatura de alrededor
de 50 y aproximadamente 100°C. para formar una pelicula; y (c) curar la
pelicula a una temperatura de alrededor de 15 a aproximadamente 80°C y a
una humedad relativa de por lo menos aproximadamente 30%..

2.- El método de conformidad con la reivindicacion 1,
caracterizado ademés porque la solucion tiene una viscosidad de airededor de
15,000 a aproximadamente 30,000 cps a temperatura ambiente antes de
secar.

3.- El método de conformidad con la reivindicacion 1,

caracterizado ademas porque el formador de pelicula es alcohol polivinilico.

7
M



4.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque el formador de pelicula es un alcohol polivinilico
parciaimente hidrogenado.

5.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque el plastificante es un compuesto polihidroxi.

6.- El método de conformidad con la relvindicacién 5,
caracterizado ademés porque el plastificante se selecciona del grupo que
consiste en propilenglicol, polietilenglicol, glicerina, y cualquier combinacion de
los anteriores.

7.- El método de conformidad con la reivindicacién 1,
caracterizado ademds pomue el agente farmacéuticamente activo se
selecciona de agentes antifingicos de imidazol, agentes antibacterianos,
agentes antisépticos, hormonas, agentes antiinflamatorios, anestésicos,
espermicidas, y cualquier combinacién de los anteriores.

8.- El método de conformidad con la reivindicacion 1,
caracterizado ademéds porque el agente farmacéuticamente activo es
nonoxinol-9.

9.- El método de conformidad con la reivindicacion 1,
caracterizado ademés porque el agente farmacéuticamente activo es
miconazol.

10.- El método de conformidad con la reivindicacién 1,
caracterizado ademés porque el agente farmacéuticamente activo es

metronidazol.



Ak

11.- El método de conformidad con la reivindicacién 1,
caracterizado ademas porque el solvente se selecciona del grupo que
consiste en agua, etanol, glicerina, etilenglicol, amidas, aminas y cualquier
combinacion de los anteriores.

12.- El método de conformidad con la reivindicaciéon 11,
caracterizado ademas porque el solvente es agua.

13.- El método de conformidad con la reivindicacién 11,
caracterizado ademés porque el solvente es una mezcla de agua y etanol.

14.- El método de conformidad con la reivindicaciéon 1,
caracterizado ademas porque la solucibn comprende de alrededor de 5 a
aproximadamente 40% en peso de formador de pelicula, con base en el 100%
en peso total de la solucién.

15.- El método de conformidad con la reivindicacion 14,
caracterizado ademds porque la solucion comprende de alrededor de 15 a
aproximadamente 35% en peso de formador de pelicula, con base en el 100%
en peso total de la solucion.

16.- El método de conformidad con la relvindicacién 1,
caracterizado ademas porque la solucién comprende de alrededor de 0.1 a
aproximadamente 10% en peso de plastificante, con base en el 100% en peso
total de la solucién.

17.- El método de conformidad con la nreivindicacién 16,

caracterizado ademas porque la solucién comprende de alrededor de 0.5 a



aproximadamente 5% en peso de plastificante, con base en el 100% en peso
total de Ia solucién.

18.- El método de conformidad con la reivindicacion 1,
caracterizado ademéds porque la solucibn comprende una cantidad
farmacéuticamente efectiva de agente farmacéuticamente activo.

19.- El método de conformidad con la reivindicacién 18,
caracterizado ademés porque la solucién comprende de alrededor de 1 a
aproximadamente 30% en peso de agente farmacéuticamente activo, con
base en el 100% en peso total de la solucién.

20.- El método de conformidad con la reivindicaciéon 1,
caracterizado ademdas porque la solucion comprende de alrededor de 20 a
aproximadamente 90% en peso de solvente, con base en el 100% en peso
total de la solucién.

21.- El método de conformidad con la reivindicacién 1,
caracterizado ademas porque la solucién comprende (a) alrededor de 26.4%
en peso de alcohol polivinllico; (b) alrededor de 2.4% an peso de glicerina; (c)
alrededor de 11.2% en peso de nonoxinol 9; y (d) alrededor de 80% en peso
de agua, con base en el 100% en peso total de la solucién.

22.- E|l método de conformidad con la reivindicacién 1,
caracterizado ademas porque la pelicula soluble en agua también comprende
(i) una agente tensioactivo, (ii) un conservador, (ilj) un incrementador de
viscosidad, (iv) un colorante, (v) una fragancla, (vi) un saborizante, (vii)) un

lubricante, (viii) un llenador, (ix) un agiutinante, (x) un agente humectante, (xi)



un agente de penetracion, (xii) un ajustador de pH, (xiii) un desintegrador, (xiv)
un excipiente, o (xv) cualquier combinacién de los anteriores.

23.- El método de conformidad con la reivindicacidn 1,
caracterizado ademés porque el paso de secado comprende (i) calentar la
solucién a alrededor de 50 y aproximadamente 70°C; y (ii) calentar la solucién
a alrededor de 70 y aproximadamente 100°C.

24.- El método de conformidad con la reivindicacién 1,
caracterizado ademas porque el paso de curacidén se lleva a cabo a una
temperatura de alrededor de 25 a aproximadamente 80°C.

25.- E! método de conformidad con Ila reivindicacion 1,
caracterizado ademés porque el paso de curacidn se lleva a cabo a una
humedad relativa de por lo menos aproximadamente 50%.

28.- El método de conformidad con la reivindicacion 1,
caracterizado ademas porque el paso de curaciéon se lleva a cabo a una
humedad relativa de alrededor de 60 a aproximadamente 80%.

27.- El método de conformidad con la reivindicacion 1,
caracterizado ademés porque la pelicula soluble en agua tiene un espesor de
airededor de 0.03 a aproximadamente 0.50 mm.

28.- El método de conformidad con la reivindicaciéon 1,
caracterizado ademéas porque el paso (a) consiste en (i) preparar una solucion
que comprende (i) un formador de pelicula seleccionado del grupo que
consiste en dcidos poliacrilicos, derivados de celulosa, 6xido de polietileno,

alcohol polivinllico, y cualquier combinacién de los anteriores, (i) un



plastificante soluble en agua que tiene por io menos un grupo hidroxilo, amido
o amino y un punto de ebullicién de més de alrededor de 150°C, (iii} un agente
farmacéuticamente activo, y (iv) un solvente; y (i) verter o vaciar la solucién
en un substrato.

29.- El método de conformidad con la reivindicacion 28,
caracterizado ademas porque el substrato es algodon o fibra no tejida.

30.- Una pelicula soluble en agua preparada mediante el método
de conformidad con la reivindicacion 1.

31.- Una forma de dosificacién unitaria que tiene una pelicula
soluble en agua preparada mediante el método de conformidad con la
reivindicacion 1.

32.- Un tampdn que tiene una pelicula soluble en agua
preparada mediante el método de conformidad con [a reivindicacién 1.

33.- Un aplicador que tiene una pelicula soluble en agua

preparada mediante el método de conformidad con la reivindicacion 1.
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METHOD OF PREPARING A WATER SOLUBLE FILM

‘This application claims priority from U.S. Serial No. 60!172,085! filed
December 23, 1999, which is incorporated herein by reference.

FIELD OF THE INVENTION
The present invention relates to a method of preparing & water soluble film for
use in dosage unit forms, such as tampons and applicators.

BACKGROUND OF THE INVENTION

Current vaginal dosage forms, except the sponge and film, are messy to use
and readily drip out of the vagina. Furthermore, the sponge requires removal after use and is
believed to cause infection. Films often cause irritation due to their rigidity and sharp edges.

U.S. Patent Nos. 5,393,528 and 5,529,782 disclose s device having a
dissolvable element for administration of an agent material in an internal body area. The
dissolvable element is a film made of polyvinyl aloohol, polyethylene oxide, and/or a complex
carbohydrate material.

SUMMARY OF THE INVENTION
The present invention provides a method of preparing a water soluble film.
The method comprises the steps of () preparing s solution comprising a film former, a water
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soluble plasticizer, a pharmacentically active agent, and a solvent; (b) drying the solution ata
tempenature of from about 50 to about 100° C to form a film; and (c) curing the film ata
temnpenature of from abont 15 to about 60° C and a relative lumidity of at least about 30%.
The film former is a polyacrylic acid, cellulose desivative, polyethylene oxide, polyvinyl
alcohol, or any combination of any of the foregoing. The water soluble plasticizer contuins at
least one of a hydroxyl, amido, or amino group and has a boiling point greater than about
150° C. The water soluble film of the present invention may be incorporated into vaginal
devices, such as tampons and applicators. The formnlation of the film may be optimized as
known in the art to provide controlled releass of the pharmacentically active agent.

This method produces s niform and hamogeneous film which is more flexible
and dripa less than prior water soluble films, especially those incorporated into vaginal dosage
forms. As aresnit, the film is less irritating. Mmmmhbmoummm:oluble
films, the film may be shaped to provide a larger contact area within a body cavity, such as
the vagina, in order to incresse drug delivery. The film is also non-messy.

Another embodiment of the present invention is a dosage unit form, such as a
tampon or applicator, comprising a water soluble film prepared by the aforementionsd

'I'hemethndofthepmuﬂmvuhoneompnmthuteplof(l)pmpmnga
solution comprising a film former, a water solublo plasticizer, a pharmaceutically active agent,
and a golvent; (b) drying the solution at & tempersture of from about 50 to ebout 100° C to
form & film; and (c) curing the film at a tempersture of from sbout 15 to about 60° Cand ata
relative humidity of at least about 30%. The inventors have discovered that curing the film
under the aforamentioned conditions produces a significantly more Rexible film which drips
less when administered into the vagina and other body cavities than the same film prepared
without curing. The film is also non-messy, uniform, and homogeneous.

The solution may be prepared by mixing the ingredients, if the
pharmaceutically active agent is water soluble.

2
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Water insoluble pharmaceutically active agents may be dispersed, preferably
uniformly, in the solvent by any method known in the srt. The other ingredients may bo
added before or after dispersing the pharmaceutically active agent.

The film former is a polyacrylic acid, cellulose derivative, polyethylene oxide,
polyvinyl alcohol, or any combination of any of the foregoing. Suitable cellulose derivatives
include, but are not limited to, hydroxyethyl cellulose, carboxymethyl callulose,
hydroxypropyl cellulose, hydroxypropylmethy cellulose, and any combination of any of the
foregoing. The film former is preferably polyvinyl slcohol. More preferably, the fitm former
is 2 partially hydrogenated polyvinyl alcohol, such s Elvanol™ grads 51-05, 52-22, and 50-
42 available from DuPont Co. of Wilmington, DE, and Airvol™ grade 2058 and 5238
svailable from Air Products & Chemicals, Inc., of Allentown, PA. The viscosity of the
polyvinyl aleohol generally ranges from about 3 to about 1000 cps and preferably ranges from
about 3 to about 50 cps. The solution typically compriscs from about 5 to about 40% by
weight and preferably from about 15 to about 35% by weight of film farmer, based upon
100% total weight of solution.

The water soluble plasticizer contains at least one of a kydroxyl, amido, or
amino group and has a boiling point grester than about 150° C. Preferably, the boiling point
of the plasticizer is greater than about 180° C. Suitable plasticizers inchide, but are not
limited to, polyhydroxy compounds, such as propylene glycol, polyethylens glycol, glycerin,
and any combination of any of the foregoing. Other suitable plasticizers include, but are not
limited to, fatty acid dezivatives having a melting point less than about 45° C, such as
chydrogenated vegetable oil availsble as Wecobee™ fram Stepan Company of Northfield, IL,
and hydrogenated coco-glycerides available as Witepsol H15™ from Holls America of
Somerset, N.J.; and fatty alcohol derivatives having a hydroxy vatue of greater than about 30.
The solution typically comprises from about 0.1 to about 10% by weight and prefersbly from
abont 0.5 to about 5% by weight of water soluble plasticizer, based upon 100% total weight of
solution.

The pharmaceutically active agent may be water-insoluble or water soluble.
Suitsble pharmaceutically active agents include, but are not limited to, imidazole antifungal
agents, such as imidazole antifungal agents include, but are not limited o, miconazole,
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econazole, terconazole, ketoconazole, saperconazole, itraconazole, clotrimazole, tioconazole,
and butaconazole; antibacterial agents, such as nystatin, neomycin, polymyecin, tetracycline,
clindamycin, and metronidazole; antiseptic agents, such as oxyquinoline benzoate and
aminacrine; hormones, such as estrogens, testolactone, mndrogens, progesting, megestrol
acetate, medroxyprogesterone acetato, esterified estrogens, conjugated estrogens, estradiol,
polyestradiol, cthinyl estradiol, estropipate, dicthylstilbestro] diphosphate, polyestradiol
phosphate, and leuprolide acetate; anti-inflammatory agents, hydrocortisone, triamcinolone,
betamethasone, flucinonide, and halcinonide; anesthetics, such as lidocaine and benzocsaine;
spermicides, such as nonoxynol-9 and octoxynol-9; and eny combination of any of the
foregoing. A preferred imidazole antifungal agent is miconazole nitrate. A preferred
antibacterial agent is metromidazole. A preferred spermicide is nonoxynol-9.

Genenlly, the amount of pharmaceutically active agent in the solution is an
amount effective to accomplish the purpose for which it is being used. The amount of
pharmaceutically active agent is typically a pharmaceutically effective amount However, the
amount can be less than a pharmaceutically effective amount when the film is used in a
dosage unit form, because the dosage tmit form may contain a multiplicity of films or may
contain a divided pharmaceutically effective amount. The total effective amount can then be
determined in cumulative units containing, in total, a phannaceutically effective amount of
pbarmaceutically active agent. The total amount of pharmaceutically active agent may be
determined by those skilled in the art. Generally, the solution comprises from about 1 to
about 30% by weight and preferably from about 5 to about 20% by weight of
pbarmaceutically active agent, based upon 100% total weight of solution.

The solvent may be watez, ethanol, glycerin, cthylens glycol, amides, amines,
or any combination of any of the foregoing. The solvent is preferably water or a mixtare of
weter and ethanol. Preferably, the mixture comprises loss than about 30% by weight of
ethanol, based upon 100% total weight of mixture. Ths solution typically comprises from
about 20 to about 90% by weight and preferably from sbout 40 to about 80% by weight of
solvent, based upon 100% total weight of solution.

According to a prefirred embodiment of the present invention, the solution

30 comprises about 26.4% by weight of polyvinyl alcohol, about 2.4% by weight of glycerin,
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about 11.2% by weight of nonoxynol 9, and about 60% by weight of water, based upon 100%
total weight of solution.

The solution may include other adjuvants, such as surfactants, presexvatives,
viscosity enhancers, colorants, fragrances, flavorants, lubricants, fillers, binders, wetting
agents, penetration agents, pH adjusters, disintegrants, excipients, or any combination of any
of the foregoing. Suitable surfactants inchude, but are not limited to, polyethylene glycol sther
of cetearyl alcohol, such as ceteareth-20; hydrogenated coco-glycerides; and any combination
of any of the foregoing.

‘The solution typically has a viscosity of from about 15,000 to sbout 30,000 cps
at room temperature prior to drying. Genenally, the water soluble fibm prepared by the method
of the present invention has a thickness of from about 0,03 to about 0.50 mm. Preferably, the
thickness of the film is from about 0.05 to about 0.10 mm.

The drying step is generally performed at a temperature of from about 50 to
sbout 100° C. Preferably, the drying step is performed in two stages. In the first stage, the
solution is hested to from about 50 to sbout 70° C. The solution in the first stage is typically
heated for less than about 5 minutes. The solution is then heated to from about 70 to about
100° C during the second stage. The solution in the second stage is typically heated for leas
than about 25 minutes.

The curing step is preferably performed immediately after the drying step.
Curing is genenally performed st a temperature of from about 15 to about 60° Cand ata
relative humidity of at least about 30%. Preferably, the curing step is performed at s
temperature of from about 25 to about 60° C. The curing step is preferably performed at 2
relative humidity of at least about 50% and more prefersbly at a relative homidity of from
about 60 to sbout 90%. The solution may be dried and cured with a drying tunnel having
multiple zones or chambers, such as a §, 6, or 7 zone drying tunnel.

A preferred water soluble film prepared by the method of the present invention
comprises about 66% by weight of polyvinyl alcchol, about 6% by weight of glycerin, and
about 28% by weight of nonoxynol 9, based upon 100% total weight of water soluble film.

The water soluble film may be coated or laminated onto a substrate, such s
non-woven fiber or cotton, by pouring or casting the solution anto the substrate and then
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drying and curing the solution as described sbove. Casting may be performed by any method
known in the art, such as with a weigh boat, stainless steel tray, teflon rod, cone shape rod,
and reverse roller.

The water soluble film alono or coated or Iaminated an a substrate may be
incarporated into s dosage unit form for administration into a body cavity, such as the vagina,
rectum, and mouth. The dosage unit form may be a tampon or an applicator. For example,
the film coated on a substrate may be utilized as a liner for a tampon. The dogage unit form is
prefenably flexible. The dosage unit form may be sny shape, such as a flat sheet or thimble
shape. Preferably, the film is contoured to maximize its contact area with the body cavity for
which it is intended to be administered.

According to ano embodiment, the outer wrap of the tampon is comprised of
non-woven fiber laminiated with the water soluble film. According to another embodiment,
the water soluble film is positioned between the inside material of s tampon, such as cotton,
and an outer wrap, such as a non-woven fiber material.

A dosage unit form of the prosemt invention contsining an antifungal agent,
such as miconazole, may be administored to treat yeast infections. It is possible to treat a
yeast infection in 3 days, instead of the common 5 day period, with a dosage unit form of the
present invention, since a film prepared by the present method has very little drip and may
have controlled release of the antifongal agent.

The Sim may be formnlated to be puncture resistant and tear resistant. Also,
the film may be formulated to achieve desired release rates of the pharmaceatically sctive
agent as known in the art.

The following examples are intended to describe the present invention without

Exsmpleg 1-32
Water soluble films having the formulations of Table 1 were prepared as
follows. Water was heated to 50-80° C. The film former, Le., polyvinyl alcoho), is added to
the water with constant mixing. The active ingredient, £e., nonoxynol-9, was added 1o the
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solution with constant mixing. The solution was mixed, deaerated, and cooled to room
temperature. The solution was coated onto a substrate in the casting device indicated in Tahle
1 below. The substrate for Examples 1-8 was polypropylene. The substrate for Examples 9-
18 and 32 was stainless steel, The substrate for Examples 19-25 was polyester. The substrate
for Examples 26-28 was teflon. The substrate for Example 29 was a polyester liner. The
substrate for Example 30 was aclar with foil linar. The substrate for Example 31 was a
polyethyleno and paper liner.

The solution was dried in &2 muiti-zono drying tunnel to form a film. In
Exsmples 1-28 and 31, the solution was dried at a temperature of sbout 60-90° C for less than
about 30 minntes. In Examples 29 and 30, the solution was first dried at a temperatare of
about 60-75° C for less than about 8 minntes and then dried at a temperature of about 75-90°
C for less than about 15 mimites. In Example 32, the solution was first dried at a tamperature
of about 60-80° C for legs than about 5 minutes and then dried at a temperature of sbout 70-
90° C for less than about 25 minutes.

After drying, the film was cured with moisture at a relative humidity of about
30-60% and st about room temperature. For examples 29 and 32, the film was cured with
moisture at a relative humidity of about 60-90% and at a temperature of about 40-60° C.

The thickness of the film was measured. The results are shown in Table 1
below.
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Bxample | Casting Device | Nonoxynol-9 | Polyvinyl Polyvinyl Polyvinyl Plasticizer Dry Film
(% by aleobol alcohol sleobol (% by weight) | Thickness
‘weight) (<60 cps) (<30 cps) (<10cps) (mm)
(% by % by (% by
weight) weight) weigh)
1 Weigh Boat 3333 33.33 - - 33.33% PG 0.3
2 Weigh Boat 3333 33.33 - - 33.33%PEG300| 0.3
3 Weigh Boat 3333 50.00 - - 1667%PEG 300 | 0.45
4 Weigh Boat 33.33 §8.33 - . 8.33% Glycerin 03
5 Weigh Boat 33.33 41.67 - . 25.00% Glycerin | 0.1
6 Weigh Boat 3333 50.00 - . 16.67% Glycerin | 0.1
7 Weigh Bost 3333 50.00 - . 16.67% PG 0.2
8 Weigh Boat 3333 41.67 . . 25.00% PG 0.1
9 Stainless Steel 33.00 58.67 - . 8.33%Glycerin | 0.07
Tray-
10 Stainless Steel 3333 63.33 - . 3.33%Glycarin | 0.05
Tray




OO2FTO0" £TTFE&hG0 i
-
Bxample | Casting Device | Nonoxynol-5 | Polyvinyl Polyvinyl Polyvinyl Plasticizer Dry Film
by alcohol aloobol aleohol (% by weight) | Thickness
weight) (<60 cps) (<30 cps) (<10 cps) (mm)
(% by (% by (% by
weight) weight) weight)
1 Stainleas Stecl 33.33 58.33 - - 8.33% PEG 300 -
Tray
12 Stainless Steel 3333 58.67 - - 8.33% PG 0.06
Tray
13 Stainlcas Stecl 21.78 69.44 - - 2.78% Glycerin -
Tray
14 Stainless Steel nn - - 58.33 8.33% Giycerin 0.06
Ty
15 Stainless Steel 32.79 - - 45.18 18.03% Glycerin | 0.07
Tray
16 Stainless Steel 3333 - - 41.67 25.00% Glycerin -
Tray
17 Stainless Steal 33.33 - - 63.33 3.33% Glycerin 0.07
Tray
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Exemple | Casting Device | Nonoxynol-9 | Polyvinyl Polyvinyl Polyvinyl Plasticizer Dry Film
(% by glcohol elcohol alcchol (% by weight) | Thickness
weight) (<60 cps) (<30 cps) (<10 cps) (mm)
(% by (% by (% by
weight) weight) weight)
18 Stainless Stesl 28.33 - - 68.00 3.67% Glycerin -
Tray
19 Resource I 3333 - 58.33 - 8.33% Glycerin -
20 Resource [' 3. . 62,913 - 3.97% Glycerin -
21 Resource [' 33.33 - 49.50 - 17.16% Glycerin -
22 Resource I’ 33133 - - 63.35 3.33% Glycerin -
23 Resourca I' 33.33 50.00 - - 16.33% PEQ 300 -
24 Resource I’ 3333 58.33 - - 8.33% PEG 300 .
25 Resource I' 3333 63.33 - - 3.33% PEG 300 -
26 Teflon Rod, 3333 - - 63.35 3.33% Glycerin -
Thimble
27 Cone Shape Rod, 31.58 . - 60.00 3.16% Glyearin -
Thimble &
5.26% H-15
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BExample | Casting Device | Nonoxynol-9 | Polyvinyl Polyvinyl Polyvinyl Plasticizer Dry Film
(% by alcohol aleohol aleohol (% by weight) | Thickness
weight) (<60 cp3) (<30 cps) (<10 cpe) (mm)
(% by (% by (% by
weight) weight) weight)
28 Cone Shape Rod, 3051 - - 5797 3.05% Glycerin -
Thimble &
8.47%H-15
29 Reverse Roller, 33.33 - - 63.33 3.33% Glyeerin -
Scale-up Run,
with Polyester
Liner
30 Reverse Roller, 3333 - - 63.36 3.30% Glycerin -
Scale-up Run,
with Aclar and

Foil Liner
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Example | Casting Device | Nonoxynol-9 | Polyvinyl Polyvinyl Polyviny! Plasticizer Dry Film
(hby alcohol alcoho! alcohol (% by weight) | Thickness
weight) {<50 cps) (<0 cpe) (<10 cps) (mm)
(% by (% by (% by
weight) weight) weight)
31 Kanife Over 28.00 . - 67.00 5.00% Glycerin -
Roller, Scalo-up
Rum, with
Polyethylene and
Paper Liner
32 Extrusion, Scale- 28.00 - - 67.00 5.00% Glyccrin -
up Rua, with
Stainlesg Steel
Surfice Carrier

* _ Resource I is & casting device for solutions aveilable from Byk-Gardner Tnstruments of Silver Spring, MD.
The polyvinyl alcoho! is 8 water soluble polyvinyl alcohol, such as Elvanol™ available from DuPont Co. of Wilmington, DE, or

Airvol™ available from Air Products & Chemicals, Inc., of Allentown, PA.

PG is propylene glycol.
PEG 300 is polyethylene glycal having sn average of 300 ethylene oxide repeating unita.

H-15 is Witepso! H-15, which iz hydrogenated coco-glycerides and is available from Hils Amcricas of Somerset, NJ.

N
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The release mte of nonoxynol-9 from the films prepared and VCF® available
from Apothecus Pharmaceutical Corp. of Oyster Bay, NY, in a citrate phosphate buffer
having » pH of 4.0 was determined by the USP basket method (United States Pharmacopeia

5 Method Section <711>>). The results are shown in Table 2 below. The time to platesu is the
time after which there is 0o significant increase in the release rate.

DO2TT0" BLFT8hG0



CO2TTO0"8LTTEBHhE0

10

15

20

25

-14-
Iable2
Formulation Time to Platean (minutes) Release Rate
(% by weight per minute)
VCF®! 15-20 5.45
Bxarmple 6 50-60 2.59
Bxample 7 50-60 3.76
Example 9 40-50 233
Example 10 40-50 297
Example 12 40-50 3.15
Example 14 10-15 6.08
Bxample 15 10-15 6.66
Example 17 10-15 6.01
Example 19 15-20 5.82
Example 20 30-40 433
Example 21 30-40 3.93
Example 22 10-15 6.10
Example 23 40-50 234
Example 24 30-40 2.72
Bxample 25 30-40 276
Example 26 10-15 1.23
Example 27 5-10 8.47
Example 28 5-10 8.89
Example 29 <15 >6.0
Example 30 <15 >6.0
Example 31 <15 >6.0
Example 32 <15 >16

= malewhy .w

9°
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Exampics 33-42

Water soluble films having the forrmiations of Table 3 werc prepared as
described in Examples 1-32. In Examples 33-41, the solution was dried at a temperature of
about 60-90° C for less than about 30 minutes. In Example 42, the solution was first dried at
a temperature of about 60-75° C for less than about 8 minutes and then dried at a temperature
of about 75-90° C for less than about 15 minutes. After drying, the film was cured with
moisture at a relative humidity of about 30-60% and at about room temperature.

The substrate for Examples 33-35 was polyester. The substrate for Examples
36-41 was polyester and non-woven fiber. The substrate for Example 42 was a fiber and
polyester liner. .
The release rate of miconazole nitrate from the films prepared in a citrate
phnmhatebuﬂ‘erhavingapﬂof4.0wasd=huminedbytheUSPbuh=tm_ethgdhEmplu

33-35 and by the following modified USP method for Bxamples 36-38, 40, and 41. A dialysis

membrane with known molecular weight cut-off and diameter was used instoad of a mesh

basket for holding the test samples. The membrane limited the amount of dissolution medium

which contacted the release layer or composition. This modified dissolution procedure wes
designed to mimic a vaginal environment where only limited amounts of a medium are
typically in contact with the composition. Each relesse layer and camposition was tested in
mn aqueous medium and in 2 buffered aqueous medium, which were maintained at a pH of
about 4.

The results are shown in Table 3 below.
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Table3
Example | Casting Device | Polyvinyl Plasticizer Miconazole | Release
alcohol | (%byweight) | Nitrate(% | Rato
(<30 cps) by weight)
(% by
weight)
33 Resource I 36.2 18.4% Glycerin 362 3.3%/min
& 9.2% EB2
34 Resouroe I 400 19.9% Glycerin 40.1 4.7%/min
35 Resource [ 380 | 19.0%Glycsin | 382 | 4.7%Mmin
& 4.8% EB2
36 Resource I & 362 18.4% Glycexrin 362 3.50%/hr
Fiber & 92% EB2
37 Resource | & 34.7 17.3% Glycerin 348 3.13%/hr
Fiber & 13.2% EB2
38 Resource 1 & 380 19.0% Glycerin 380 333%/Mr
Fiber & 5.0% EB2
39 Resource [ & 39.6 20.6% Glycerin 398 -
Fiber
40 Resource 1, 347 17.3% Glycerin 348 0.81%/hr
Fiber, & OB & 13.2% EB2
Tampon
41 Resource I, 38.0 19.0% Glycerin 38.0 1.07%/hr
Fiber, & OB & 5.0% EB2
Tampon
42 Reverse Roller, 38.1 19.1% Glycerin 38.1 -
Scale-up Run, & 4. 7% EB2
Fiber &
Polyester Liner
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\
EB2 is Rumulgin B2, which is ccteareth-20 nd is svailable from Henkel Corp. of Hoboken,
NI.
The polyviny! alcohol is a water soluble polyvinyl slcohol, such as Elvanol™ available from
DuPont Co. of Wilmington, DE, or Airvol™ available from Air Products & Chemicals, Inc.,
of Allentown, PA.

Examples 43-46
Water soluble films having the formulations of Table 4 were prepared as

deseribed in Examples 1-32. In Examples 43-46, the solution was dried at a temperature of
sbout 60-90° C for less than about 30 minutes. After drying, the film was cured with
moistare at a relstive humidity of about 30-60% and at about room temperature. The
subsirate for Example 43-46 was polyestes.
Tho time for the dissolution rate to plateau was determined as discussed above.
The results are shown in Table 4 below.

#

49
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Table 4
Example | Casting Polymer Plasticizer Metro- | Dissolution
Device | (%byweight) | (%byweight) | nidazole | (Timeto
(% by Platean)
weight) (min)
43 Resourcel | 672%PVA | 21.7%PBG400 | 111 20-30
5222
44 | Resourcel | S822%PVA | 189%PG& 72 20-30
52-22 15.7% EB2
45 | Resourcel | 349%PVA | 209%PG& 15.0 10-15
52-22 and 17.5% EB2
11.7%PVA
71-30
46 | Resource] | 466% HPMC | 209%PG& 15.0 5-10
ESOLV 17.5% EB2
PG is propylens glycol

PEG is polyethylene glycol.

EB2 is Bumulgin B2, which is ceteareth-20 and is available from Henkel Corp. of Hoboken,

NI.

PVA is a water soluble polyvinyl alcohol, such as Elvanol™ available from DuPont Co. of
Wilmington, DE, ar Airvol™ available from Air Products & Chemicals, Inc., of Allentown,

PA.

HPMC is hydroxypropyl methylcellulose.

follows. Glycerin and nonoxynol-9 were added into cold water and mixed until uniform. The
solution was heated to about 60-80° C and the film former, ie., polyvinyl alcohol, was added

Exemple 47
A water soluble film having the formulation of Table 5 was prepared as

under constant mixing. The solution was mixed, deaerated, and cooled to about room
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temperature. The solution was costed onto a stainless steel surface with & web thickness of
0.01 10 0.03 cm. The solutian was dried in a multi-zone drying tunne) at a temperature of
about 60-90° C for less than about 30 minutes to fonm a film. The film was then cured with
moisture at a relative humidity of about 65-90% and at a temperature of about 40-60° C.

5
Teblc 5
Ingredient % by weight
Polyvinyl Alcahol (5 cps) 66.0
Glycerin 6.0
10 | Nonoxynol-9 280

All patents, publications, applications, and test methods mentioned above are

hereby incorporated by reference. Many variations of the present matter will suggest
15 themselves to those ekilled in the art in light of the above detailed description. All such
obvious variations are within the patented scope of the appanded claims.

. Yol
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1. A method of preparing a water soluble film, the method comprising the

steps of
(8)  prepering a solution comprising
) a film former selected from the group consisting of
polyscrylic acids, cellulose derivatives, polyethyleas oxide, polyvinyl alcohol, and any
combination of any of the foregoing,
(i)  awater soluble plasticizer having at least one of 2
hydroxyl, amido, or amino group and a boiling point greater than about 150° C,
(iii) a pharmaceutically active agent, and
(iv) asolvent;
_ (b) drying the solution at a temperature of from about 50 to about
100° C to form a film; and
(¢) curing the film at a temperature of from about 15 to about 60° C
and at a relative humidity of at Jeast about 30%.

2. The method of claim 1, whorein the solution has a viscosity of from
about 15,000 to about 30,000 cps at room temperature prior to drying.

3. The method of claim 1, wherein the film former is polyvinyl alcohol.

4 The method of claim 1, wherein the film former is a partially
hydrogenated polyvinyl alcohol.

5. The method of claim 1, wherein the plasticizer is a polyhydroxy
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6. The method of claim S, wherein the plasticizer is selected from the

group consisting of propylene glycol, polyethylepe glycol, glycerin, and any combination of
any of the foregoing.

7. The method of claim 1, wherein the pharmaceutically active agent is
sclected from imidazole antifungal agents, antibacterial agents, antiseptic agents, hormones,
anti-inflammatory agents, snesthetics, apermicides, and any combination of any of the
foregoing.

8. The method of claim 1, wherein the pharmaceutically active agent is

9. The method of claim 1, wherein the pharmaceutically active agent is

10.  The method of claim 1, wherein the pharmaceutically active agent is
metronidazole.

11.  The mothod of cleim 1, wherein the solvent is selected from the group
consisting of water, ethanol, glycerin, ethylene glycol, amides, amines, and any combination
of sny of the foregoing.

12. The method of claim 11, wherein the solvent ia water.

13.  The method of claim 11, wherein the solvent is a mixture of water and
ethanol.

14,  The method of claim 1, wherein the solution comprises from about 5 fo
about 40% by weight of film former, based upan 100% total weight of solution.
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13 The method of clawn 14, wheremn the solution comprises from about 15
to about 35% by weaght of film former, based upon 100% total weight of solation .

16  The mwthod of olaim 1, wherean the soluton compoises from abowt 0 1
1o shout 10% by werght of plastserzer, based upom 100% total weight of solunon

17  Themethod of claxm 16, wheron ummmquos
10 shout 5% by waight of plastictser, based upon 100% total weaght of sohation

18 Themethod of clamm 1, wherem the solution oot &
pharmaccutically effbctive amount of pharmaceutically sctive agent

19  Themwthod of clamm 18, wherein the solahion comprises from shout 1

(o shout 30% by waght of pharmacsutically active agent, based wpos 100% totel wesght of
eolation

20  Thomethod of clam 1, wheren the solwtion compeises from about 20
1 shout 50% by weeght of solvent, based upon 100% total weght of solnton

21  Themethod of clmm 1, wheren the soluton campeisss
()  about26 4% by weght of polyvinyl alookol,
(®)  about2 4% by waght of glycenn,
(©)  sbout 11 2% by wegint of nonoxynol 9, snd
(@  abowt 60% by wagit of water,
based upon 100% total weight of soletion

22  Themethod of clsum 1, wherwn the water soluble film further
oompnsss
() ssurfactent,
() aproservative,
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(n) & wvecosty enhanoer,

(x1v) on excepecnt, or
(xv) any combaation of any of the foregomg

23 Themethod of clam 1, wheren the dryng step canpeses
()  hesting the sokshion to from sbout 50 to about 70° C, and
(1)  hoanng the saketwe o fiom sbout 70 to sbout 100° C

24 Themethod of clasn 1, wharem the cunng step 1 performad ot &
fempecature of from showt 25 to sbout 60° C

25  Thomethod of claxn 1, wherem the cunag sep 13 parformed st a
rolative hunudaty of ot least about 50%

26  Themethod of claxm 1, wheremn the cunng step 18 pecfoumed ot &
relative humedity of from about 60 to sbout 90%

27  Themethod of clm 1, wherean the water soluble film has s ucknene
of from sbout 0 03 10 sbout 0 S0 mm
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The method of claim 1, wherein step (a) comprises

(i) preparing a solution comprising
@) a film former selected from the group consisting of

polyacrylic acids, cellulose derivatives, polyethylene oxids, polyvinyl alcohol, and eny
combination of any of the foregoing,

(i) a watersoluble plasticizer havipg at least one of a

hydroxyl, amido, or amino group and a boiling point greater than about 150° C,

29,
fiber.

30.

31.
of claim 1.

32,
1.

3.

claim 1.

(iii) apharmaceutically active agent, and
(iv) asolvent; and
(ii) pouring or casting the solution on a substrate,

The method of claim 28, wherein the substirate is cotton or non-woven

A water soluble film prepared by the method of claim 1.

A dosage unit form having a water soluble film prepared by the method

A tampon having a water soluble film prepared by the method of claim

An applicator having a water soluble film prepared by the method of
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ABSTRACT

The present invention provides a method of preparing a water soluble film.,
The method comprises (2) preparing a solution comprising & film former, a water soluble
plasticizer, a pharmaceutically active agent, and a solvent; (b) drying the solution at a
temperature of from about 50 to about 100° C to form a film; and (c) curing the film ata
temperature of from about 15 to about 60° C and at & relative humidity of at least about 30%.
The film former is a polyacrylic acid, cellulose derivatives, polyethylene oxide, polyvinyl
alcohol, or any combination of any of the foregoing. The water solubls plasticizer contains at
least one of a hydroxyl, amido, or amino group and has s boiling point greater than about
150° C. The water soluble film of the present invention may be incorporated into vaginal
devices, such as tampons and applicators. This method produces a uniform and homogeneous
film which is more flexible and drips less than prior water soluble films, especially those
incorporuted into vaginal dosage forms. As a result, the film ic less imritating. Furthermore,
unlike most prior art water soluble films, the film may be shaped to provide a larger contact
ares within a body cavity, such as the vagina, in arder to increase drog delivery. The film is
lso non-messy.
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DOCKET NO. 2092/1G279-US1

As a below named inventor, I hereby declare that:
My residence, post office address and citirenship are as stated below next 1o my name,

I believe I am the original, first and sole inventor (if only one name is listed below) or an original,
first and joint inventor (if plural names are listed below) of the subject matter which is claimed
and for which a patent is sought on the invention entitled METHOD OF!'REPARINGA
WATER SOLUBLE FILM, the specification of which

(check one) ¢ is attached hereto.
. was filed on
Application Serial No.
and was amendedon ________ (if applicable)

I hereby state that 1 have reviewed and undersiand the contents of the above-identified
specification, including the claims, as amended by any amendment referred to shave.

I acknowledge the duty to disclose information which is material 1o the examination of this
application in accordance with Title 37, Code of Federal Regulations, §1.56(a).

I bereby claim foreign priority benefim under Title 35, United States Code, §119 (a)(d) or
§365(b) of any foreign application(s) for patent or inventor's cetificate, or §365(z) of any PCT
international application which designated at least one country other than the United States of
America, listed below and have also identified below, by checking the box, any foreign
application for patent or inventor's certificate, or of any PCT internationa) application having a
filing date before that of the application on which priority is claimed.
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Priority Claimed
Under 35 U.S.C. 119

I hereby claim the benefit under Title 35, United States Code, §$119(e) of any United States
provisional applications) listed below:

SUIT2.085 December 23. 1999
(Application Number) (Filing Date)
(Application Number) (Filing Date)

I hereby claim the benefit under Title 35, United States Code, §120 of any United States
applications) listed below and, insofar as the subject matter of each of the claims of this
application is not disclosed in the prior United States application in the mamner provided by the
first parmgraph of Title 35, United States Code, §112, I acknowledge the duty to disclose material
information as defined in Title 37, Code of Federal Regulations, §1.56(a) which occurred between
the filing date of the prior application and the national or PCT international filing date of this
application:

Application Serial No. Filing Date Status

Application Serial No. Filing Date Status
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I hereby appoint the following attorneys) and/or agent(s) to prosecute this application and to
transact all business in the Patent and Trademark office connected therewith as well as to file
equivalent patent applications in countries foreign to the United States inchuding the filing of
international patent applications in accordance with the Patent Cooperation Treaty: Audley A.
Ciamporcero, Jr. (#26,051), Steven P. Berman (#24,772), Andrea L. Colby (#30,194), Michael
Stark (#32,495), Michael Q. Tatlow (#20,501), Gordon D. Coplein (#19,165), William F,
Dudine, Jr. (#20,569), Michael J. Sweedler (#19,937), S. Peter Ludwig (#20,298), Harold E.
Wurst (#22,183), Joseph B. Lerch (#26,936), Melvin C. Garner (#26,272), Bthan Horwitz
(#27,464), Beverly B. Goodwin (#28,417), Adda C Gorgoris (#29,714), Martin E. Goldstein
(#20,869), Bert J. Lewen (#19,407), Henry Sternberg (#22,408), Robert A. Green (#28,301),
Peter C., Schechter (#31,662), Robert Schaffer (#31,194), Robert C. Sullivan (#30,499), Ira J.
Levy (#35,587), Joseph R. Robinson (§33,448), Jay P. Lessler (#41,151),

Send Correspondences to Direct Telephone Calls To:
DARBY & DARBY P.C. Joseph R. Robinson
805 Third Averme (212) 527-7700

New York, NY 10022

1 hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are
punishable by fine or imprisomment, or both, under Section 1001 of Title 18 of the United States
Codeandthﬂamhwﬂlﬁﬂﬂnmtumuy;eoyuﬂnﬁevﬂﬂnyoftheamhmwmy
patent issued thereon.

Inventor’s Signature:
Full Name of Sole Shun Y. Lin
or First Inventor

Date
Citizenship: U.S.A.

Residence: Plainsboro, NJ
Post Office Address: 10 Rush Court, Plainsboro, NJ 08536
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Inventor's Signature:
Full Name of Second Joint Kalpana J. Pate]
Inventor, If Any

Date:
Citizenship: U.S.A.

Residence: West Windsor, NJ
Post Office Address: 16 Garnet Lane, West Windsor, NJ 08550

Inventor's Signature:
Full Name of Second Joint Martin Link
Inventor, If Any '

Date:
Citizenship: U.S.A.
Residence: Sarasota, FL

Post Office Address: 8367 Eagle Crossing, Sarasota, FL. 34241

Inventor's Signature:

Fult Name of Second Joint Maria L. Kang
Inventor, If Any

Citizenship: U.S.A.
Residence: Belle Mead, NJ
Post Office Address: 12 Stout Drive, Belle Mead, NJ 08502
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