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EDIBLE ORAL STRIP OR WAFER DOSAGE FORM CONTAINING ION
EXCHANGE RESIN FOR TASTE MASKING

FIELD OF THE INVENTION

The present invention pertains to an edible oral film strip dosage forms containing one
or more taste masking ingredients for the delivery and release of clinically active

pharmaceutical ingredient(s) having poor palatability.

BACKGROUND OF THE INVENTION

Non-steroidal anti-inflammatory drugs (NSAID) are drugs with analgesic and
antipyretic effects. NSAIDs can be classified based on their chemical structure, including
propionic acid derivatives, acetic acid derivatives and enolic acid derivatives, inter alia.
Propionic acid derivates include ibuprofen, naproxen and ketoprofen. Ketoprofen, one of the
most potent NSAIDs, is well known for treating symptoms associated with chronic arthritis,
osteoarthritis, acute tendonitis, bursitis, headaches, migraines, chronic neuropathic pains,

shingles, premenstrual symptoms, sports injuries and like.

Traditionally, ketoprofen has been marketed in various tablet dosage forms. However,
tablets may not be suitable for juvenile, certain general public and geriatric populations who
have difficulty in swallowing. The requirement of additional water and oral liquids to

facilitate swallowing further hampers the successful administration of tablet dosage forms in

the aforementioned patient populations.

Edible oral strip/wafer thin film (hereinafter “oral thin film”) dosage forms for
delivering active pharmaceutical agents are one avenue by which to facilitate self-
administration of medications and enhance patient compliance and adherence. Edible oral
film strip dosage forms generally incorporate an active ingredient into a thin film for
subsequently delivery, which is conventioanally delivery primarily via the oral mucosa. The

edible oral film strip dosage forms more specifically incorporate clinically active
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pharmaceutical ingredients which can be easily dispersed and disintegrated in the saliva of
the oral cavity without water or additional oral liquids to allow for easy swallowing. To date,
only a very small number of edible oral film strip dosages are commercially available that

incorporate therapeutically active pharmaceutical ingredients, however.

Unfortunately, ketoprofen has an unpleasant bitter taste with a burning sensation,
limiting its incorporation into edible oral film strips. Ketoprofen also irritates the throat
mucosal membrane during swallowing. However, in view of recently renewed interest for
clinicaily proven and safer pain medications due to Cox 2 inhibitor’s unwanted side effects,
the successful development of an edible oral strip/wafer thin film dosage form containing

Ketoprofen is of significant commercial interest.

Heretofore, those skilled in the art have considered the development of an edible oral
film strip dosage form containing ketoprofen to be an exceptionally intricate formulation
challenge. Particularly, it has been heretofore understood by those skilled in the art that the
complete masking of the bitter taste and burning sensation of ketoprofen would not be

possible.

United States Patent Application Publicétion No. 2002/0169212 discloses an animal
health solution formulation of ketoprofen in water. The solution medication is prepared by
solubilizing ketoprofen with a weak base in water. A weak base and Ketoprofen in a ratio of
10 to 1 were utilized to solubilize the ketoprofen in water. Additional flavoring and
sweetening agents were added to the aqueous ketoprofen solution to increase the palatability
of the solution. This publication, however, does not disclose a dosage form containing a taste

masked Ketoprofen active.

International Patent Application No. WO 2007/109057 A2, whose United States
equivalent is United States Patent Application Publication No. 2007/0292515, discloses a thin
film dosage form using Ketoprofen as the active ingredient that has been neutralized with an
edible alkaline agent(s) to mask the unpleasant taste of the Ketoprofen. This publication does
not utilize alternate and multiple synergistic taste masking strategies to further and
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completely mask the unpleasant taste of Ketoprofen, however. In regard, in early 2005 the
instant inventors performed tests which determined that the neutralization of Ketoprofen
using ordinary laboratory edible alkaline agents, such as those used in WO 2007/109057,
could not block the entirety of the unpleasant tastes of Ketoprofen successfully.

Therefore there remains a strong need in the art to develop a more robust edible oral
film strip dosage forms that can deliver unpalatable active pharmaceutical ingredient(s), such
as unpalatable NSAIDs, in the oral cavity. There particularly remains a strong need in the art
to develop edible oral film strip dosage forms that eliminate the adverse bitter taste, burning

sensation and throat irritation of ketoprofen.

SUMMARY OF ADVANTAGEOUS EMBODIMENTS OF THE INVENTION

Altogether unexpectedly, the present invention provides an edible oral strip/wafer thin
film dosage form that minimizes or eliminates altogether the unpleasant taste and burning
sensation generally associated with acidic active pharmaceutical ingredients, particularly
acid-based NSAIDS such as Ketoprofen. The present invention particularly comprises saliva
dispersible and disintegrable thin film(s) containing an effective amount of an unpalatable
acidic active pharmaceutical ingredient, such as Ketoprofen, along with a primary and
optional secondary taste masking agents. The primary taste masking agent is an ion
exchange resin, particularly an anion exchange resin. The secondary taste masking agent is
selected from one or more of taste receptor blocking agents, cooling sensation agents,

sweeteners and flavoring agents.

The present invention thus pertains to an edible oral strip form containing ion
exchange resin(s) as a primary taste masking agent and optionally further including
secondary taste masking agents for the delivery and release of an effective amount of an
unpalatable clinically active pharmaceutical ingredient, for example, Ketoprofen, from a film
forming polymer matrices. The inventive edible oral strip delivers and releases the clinically

active ingredient(s) into the oral cavity with subsequent absorption via the oral mucosa.
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In particularly advantageous embodiments, the inventive edible oral film strip dosage
forms further include an edible pH adjustment agent(s) to facilitate ionic binding of the active

pharmaceutical ingredient to the ion exchange resin.

Further inventive aspects include methods by which to form the inventive oral film
strips, as well as their subsequent administration.

DETAILED DESCRIPTION OF ADVANTAGEOUS EMBODIMENTS OF THE
INVENTION

The inventive edible oral film strips are formed from saliva dispersible and
disintegrable thin film(s) or sheets that further contain an unpalatable acidic active
pharmaceutical, cosmetic or food-related ingredient and at least one anion exchange resin as a
primary taste masking agent, along with optional edible pH adjustment agent(s), secondary
taste masking agent(s) and emulsifier(s). The oral film strip disintegrates when applied to the
oral cavity to release the taste masked active ingredient, which is then swallowed to be
absorbed. The inventive oral film strip paricularly disperses easily in the saliva of oral cavity

and then releases a clinically effective amount of the taste-masked active agent to be

absorbed by the patient.

The saliva dispersible and disintegrable thin films used to form the inventive oral film
strip matrices may be any known monographed film-forming material known in the art for
use in flat-shaped or wafer-shaped administration forms for application to the oral region or
on the mucous membranes of the mouth. The inventive oral film strips generally comprise at
least one water-soluble and/or water-dispersible film- forming polymer, particularly at least
one saliva-soluble and/or saliva-dispersible film-forming polymer, that is capable of forming

a suitably strong film upon casting in a pharmacologically acceptable solvent.

Exemplary water-soluble or water-miscible polymers suitable for use as the film-
forming or matrix-forming material within the inventive oral film strips include, but are not

limited to, one of more of cellulose, cellulose derivatives, synthetic or natural gums, such as,
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xanthan gum, tragacanth gum, guar gum, acacia gum, arabic gum. Locust bean gum,
methacrylic acid polymers, methacrylic acid copolymers, acrylic acid polymers, acrylic acid
copolymers, polyacrylamides, polyalkylene oxides, polyalkylene glycols, carrageanan,
pullunan, locust bean gums, bean starches, polyvinyl pyrrolidone, polyvinyl alcohol, alginic
acid, salts of alginic acid, carboxyvinyl polymers, pectin, pectin derivatives, xanthan gum,
xanthan gum derivatives, pea starch, starch starch derivatives, carrageanan, alginic acid, salts
of alginic acid and mixtures thereof. In particularly advantageous embodiments, a mixture of

two of more more film-forming or matrix-forming materials is incorporated into the inventive

oral film strips.

Suitable gums for producing the inventive oral film strips include xanthan gum,
tragacanth gum, guar gum, acacia gum, arabic gum, locust bean gum, and mixtures thereof.

Exemplary cellulose derivatives suitable for use in forming the inventive oral film
strips include methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, hydroxypropyl methyl
cellulose, carboxymethyl cellulose, sodium carboxymethyl cellulose, and mixtures thereof.

In particularly advantageous embodiments, the inventive oral film strips are formed from a
mixture of sodium carboxymethylcellulose or hydroxypropylmethyl cellulose and/or
hydroxypropylcellulose. Sodium carboxymethylcellulose, commonly referred to as cellulose
gum, is commercially available from any of a number of suppliers, including as AQUALON®
CMC-7LF sodium carboxymethyl celullose (“CMC*) from Ashland Inc., of Covington,
Kentucky. Hydroxypropylmethyl cellulose (“HPMC”), also referred to as hypromellose, is
commercially available from a nﬁmber of suppliers, including as METHOCEL?® from Dow
Chemical Company, Midland, Michigan, BENECELP® from Ashland, Inc. of Covington,
Kentucky and PHARMACOAT® from Shin-Etsu Chemical Col, Ltd. of Tokyo, Japan and
METOLOSE?®, also from Shin Etsu Chemical Co. Ltd of Tokyo. Hydroxypropylcellulose
(“HPC”) is commercially available as KLUCEL® from Hercules Incorporated, Wilmington,

Delaware.

Advantageously, the inventive oral film strips incorporate a film-forming mixture
containing both lower and higher viscosity cellulose derivatives. The inventive oral film
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strips may incorporate a mixture of lower and higher viscosity HPMCs, for example. An
exemplary range for the lower viscosity cellulose derivatives is from about 1.5 to 25 mPas,
such as about 2 to 20 mPas, particularly about 3 mPas. An exemplary range for the higher
viscosity cellulose derivative is from about greater than 25 to 100 mPas, such as from about
40 to 80 mPas, particularly about 50 mPas. HPMC having a viscosity of 3 mPas is
commercially available as PHARMACOAT® 603 and HPMC having a viscosity of 50 is
commercially available as METOLOSE® 60 SH50. The lower viscosity cellulose derivative
is generally present within the fim-forming mixture in a greater amount than the higher
viscosity cellulose derivative. The lower viscosity cellulose derivative may be present within
the film-forming mixture in any effective weight ratio in comparison to the higher viscosity
cellulose derivative, such as a weight ratio ranging from about 1.5 : 1 to 6: 1, particularly
about 2.0 : 1 to 4 : 1, such as about 3 : 1 (lower viscosity cellulose derivative : higher
viscosity cellulose derivative). .

In particularly expedient embodiments, a mixture of sodium carboxymethylcellulose
and hydroxypropylmethyl cellulose is used as the film-forming material or matrix, as this
mixture has been determined to have both excellent film forming capabilities, oral film strip
handling characteristics, beneficial mouth-feel, as well as a fast dissolution time. The
particular ratio of sodium carboxymethylcellulose to hydroxypropylmethyl cellulose is
chosen to yield the desirable dissolution times and mouth-feel for a reasonably thin film and
to further impart acceptable product handling characteristics. Although not wishing to be
bound by theory, Applicants hypothesize that carboxymethyl cellulose imparts ease of
dissolution in the mouth and robust mouthfeel, while hydroxypropylmethyl cellulose imparts
improved mechanical strength, particularly improved tear strength.

The film-forming material or matrix is generally present within the inventive oral film
strips in amounts ranging from about 5 weight percent (wt %) to 75 wt %, particularly from
about 15 to 50 wt %, based on the weight of the dry oral film strip. Exemplary amounts of
sodium carboxymethylcellulose ranges from about 7 to 40 wt %, based on the weight of the
dry oral film strip. Exemplary amounts of hydroxyl propyl methyl cellulose range from 3.5
to 14 wt%, based on the weight of the dry oral film strip. Exemplary amounts of
hydroxypropyl cellulose ranges from about 10 to 40 wt %, based on the weight of the dry oral



10

15

20

25

30

WO 2012/167878 PCT/EP2012/002291

7

film strip. Exemplary amounts of pectin range from about 4 to 25 wt %, based on the weight
of the dry oral film strip.

Suitable active ingrédients for incorporation within the inventive oral film strips
include any unpalatable acidic active pharmaceutical ingredient, particularly any unpalatable
NSAID. Exemplary NSAIDs include salicylates, such as aspirin, propioninc acid derivatives,
acetic acid derivatives, enolic acid derivatives and fenamic acid derivatives. Exemplary
propionic acid NSAIDS include ketoprofen, ibuprofen, naproxen, fenoprofen, flurbiprofen,

oxaprozin and loxoprofen.

In particularly advantageous embodiments, the active ingredient is ketoprofen, also
known as (RS)-2-(3-benzoylpenyl) propanoic acid, having the chemical formula C;¢H;40:;.
Ketoprofen is a white, crystalline powder, that is slightly soluble in water, soluble in ether,
alchol, acetone, chloroform, DMF and ethyl acetate. The active ingredient may be present in
any amount effective to impart sufficient analgesic and antipyretic effects, particularly any
amount effective to reduce or alleviate pain. Exemplary clinically effective amounts of active
ingredient, such as ketoprofen, that may be included in the inventive oral film strips generally
ranges from about 3 mg to about 75 mg per oral film strip unit (i.e. per dosage), particularly
from about 4 to 50 mg per oral film strip unit, specifically from about to 6 to 25 mg per oral
film strip unit based upon the weight of the dry oral film strip. Applicants further
respectfully submit that conventional tablets contain sigficnantly greater amounts of active

ingredient than are required within the inventive oral film strips.

Exemplary weight percentages of active ingredient, particulalry of ketoprofen, that
may be included within the inventive oral film strips range from about 10 to 50 wt %, such as
from about 20 to 36 wt %, based upon the dry oral film strip.

Altogether unexpectedly, Applicants have found that the addition of at least a primary
taste masking agent in the form of one or more anionic ion exchange resins within the
inventive oral film strips greatly reduces or altogether eliminates the unpleasant tastes and

burning sensation associated with acidic active ingredients, specifically with ketoprofen. In
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particularly expedient embodiments, a synergistic blend of taste masking agents is
incorporated into the inventive oral film strips, specifically a blend including one or more
anionic ion exchange resins as a primary taste masking agent, along with one or more
secondary taste masking agents selected from sweetener(s), flavouring agent(s), cooling

sensation agent(s), and taste receptor blocker(s).

As used herein, the term “taste masking” means substantially or completely reducing
or eliminating the bitter taste, burning sensation and/or throat irritation heretofore normally

associated with many acidic active ingredients, particularly ketoprofen.

Exemplary anionic ion exchange resins (“anion exchange resins”) for incorporation as
primary taste masking agents in the inventive oral film strips include any known
pharmacologically acceptable and compendium approved anion exchange resin, particularly
any known insoluble, strongly basic anion exchange resin. In particularly advantageous
embodiments, cholestryamine resin USP, a known anion exchange resin, is incorporated into
the inventive oral film strips as the primary taste masking agent. Cholestyramine resin is
commercially available as DUOLITE® resin from Dow Chemical Corporation of Midland,
MI.

Surprisingly, Applicants found that both the taste and chemical stability of the
inventive oral film strips are improved dramatically upon binding the active ingredient to an
anionic ion exchange resin. The anion exchange resin is incorporated in amounts allowing for
the maximum binding of the active ingredient at the therapeutic drug concentration while
retaining an acceptable film strength for the oral film strip, thereby providing maximum taste
masking capability without detriment to the resulting oral film strip physical properties.

The anionic ion exchange resin is more particularly included in a sufficient amount to
bind the active pharmaceutical ingredient, e.g. ketoprofen, thereby diminishing its bitter taste,
burning sensation and throat irritation without significantly detrimentally impacting the
physical properties of the resulting oral film strip. Exemplary effective amounts of anion
exchange resin included in the inventive oral film strips range from about 12 to 50 wt %, such

as from about 20 to 40 wt%, based on the weight of the dry oral film strip.
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The active ingredient and anion exchange resin are generally present in a roughly
equal weight ratio, such as a weight ratio ranging from about 0.9 : 1 (active ingredient : anion
exchange resin) to 1.5 to 1 (active ingredient : anion exchange resin). In particularly
expedient embodiments, the active ingredient is present in a slight excess in comparison to
the anion exchange resin, such as a ratio of about 1.02 : 1 to 1.1 : 1 (active ingredient : anion

exchange resin).

Applicants have further determined that the binding of the acidic active ingredient to
the anion exchange resin may be improved by increasing the pH of the active ingredient
solution using an alkaline or basic agent. Many acidic active ingredient solutions in water,
acetone or a hydroalcoholic solvent, such as a ketoprofen solution based on the foregoing
solvents, generally have a pH of about 4.0. Applicants have found that the pH range of the
acidic active pharmaceutical ingredient should be adjusted to an optimum pH range of from
about 5.0 to 10.0, such as from about 6.0 to 8.0, to ensure maximum binding of the active

pharmaceutical ingredient to the ion exchange resin.

Any edible or pharmalogically acceptable pH increasing alkaline or basic agent may
be utilized to increase the pH of the acidic active ingredient to the optimum range.
Exemplary pH increasing agents include hydroxides, edible bicarbonates, edible carbonates,
basic amino acids, buffers and mixtures thereof. Suitable hydroxides for increasing the pH of
the acidic active ingredient include sodium hydroxide, calcium hydroxide, magnesium
hydroxide, potassium hydroxide and mixtures thereof. Suitable edible carbonates include
alkali metal carbonates, such as calcium carbonate, sodium carbonate and potassium
carbonate. Exemplary edible bicarbonates include alkali metal bicarbonates, such as sodium
bicarbonate and potassium bicarbonate. Exerﬁplary basic amino acids include lysine and
arginine. Exemplary buffers include sodium phosphate buffers, potassium phosphate buffers;
sodium citrate buffers and potassium citrate buffers.
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Exemplary amounts of alkaline or basic agents required to sufficiently increase the pH
of the inventive oral film strips range from about 1.5 to 10 wt %, such as from about 3.5 to
6.5 wt %, based upon the weight of the dry oral film strip.

Although the taste masking of the active ingredient is achieved primarily by binding
of the active ingredient with an effective amount of anionic exchange resin, the inventive oral
film strips may additionally beneficially include one or more secondary taste masking agents
to further block any residual unpleasant taste associated with the active pharmaceutical
ingredient. In especially advantageous embodiments, the secondary taste masking agents
completely block any residual unpleasant taste associated with the active pharmaceutical
ingredient, i.e. the inventive oral film strips have no bitter taste, burning sensation and/or

throat irritation during ingestion.

Exemplary secondary taste masking ingredients include one or more of sweetener(s),
flavouring agents, cooling sensation agent(s), and taste receptor blocker(s). In especially
expedient embodiments, multiple components are contained within the secondary taste

masking composition or blend.

Exemplary sweeteners include dextrose, lactose, fructose, mannitol, sucrose,
trehalose, sucralose, xylitol, mannitol, aspartame, saccharin, sorbitol, sodium saccharin,
sodium cyclamate, acesulfame, honey, isomalt, maltodextrin, dextrin, dextrates and mixtures
thereof. Particularly advantageous sweeteners for incorporation within the inventive oral film
strips include isomalt, sucralose, aspartame, saccharine and acesulfame sweetener, and
mixtures thereof. In particularly expedient embodiments, the inventive oral film strips
include more than one sweetener, such as a sweetener composition containing two
sweeteners. In especially expedient aspects of such embodiments, isomalt is used as an
adjunct sweetener in addition to a primary sweetener, particularly a primary sweetener
selected from one or more of sucralose, aspartame, saccharine and acesulfame. Isomalt is
commercially available as ISOMALTIDEX® from Cargill Incorporated, Minnetonka,
Minnesota. In eespecially expedient embodiments, isomalt is used as an adjunct sweetener in

addition to a primary sweetener selected from one or more of sucralose, aspartame,
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saccharine and acesulfame. In such embodiments, the isomalt is generally present as the
adjunct sweetener in amounts franging from about 1.5 to 7 wt %, such as from 3.5 to 4.5 wt
%, based upon the weight of the dry oral film strip.

The overall sweetener composition or primary sweetener portion may be included in
any effective amount, such as from about 0.25 to 3 weight %, such as from about 0.5 to 1.6
weight percent, based upon the weight of the dry oral film strip.

Exemplary flavouring agents include various essential oils or extracts of menthol,
wintergreen, peppermint, sweet mint, spearmint, vanillin, cherry, butterscotch, chocolate,
cinnamon, clove, lemon, orange, raspberry, rose, spice, violet, herbal, fruit, strawberry, grape,
pineapple, vanilla, peppermint, peach, kiwi, papaya, mango, coconut, tutti fruitti, apple,
coffee, plum, watermelon, nuts, green tea, grapefruit, banana, butter, chamomile, masking
flavour, and mixtures thereof. In especially beneficial embodiments the inventive oral film
strips incorporate one or more flavouring agents selected from lime, tutti frutti, cherry,
wintergreen, spearmint, peppermint, and orange. Suitable pharmaceutical grade flavouring
agents may by acquired from any of a number of suppliers. In addition to their use as

flavorants, several of the foregoing flavouring agents may serve as cooling agents, as well.

The flavouring agents may be included in any effective amount, such as from about
0.3 to about 4.5 weight %, such as from about 0.6 to 3.5 wt %, based upon the weight of the
dry oral film strip.

A masking flavour may also be incorporated within the inventive oral film strips,
particularly in combination with further flavouring agents. Masking flavours are
commercially available from a number of suppliers, including Firmenich of Geneva,
Switzerland. The masking flavouring may be included in any effective amount, such as from

about 0.34 to about 2.5 wt %, such as from about 0.65 to 1.70 wt %, based upon the weight of
the dry oral film strip.

One or more cooling sensation agents may also advantageously be included as a

secondary taste masking agent within the inventive oral film strips to diminish or altogether
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eliminate any burning sensation, particularly any residual burning sensation, associated with
the acidic active ingredient subsequent to the addition of the primary taste masking agent.
Exemplary cooling sensation agents include essential oils or extracts of menthol, wintergreen,

peppermint, sweet mint, spearmint, and mixtures thereof.

The cooling sensation agent may be included in any effective amount, such as from
about 0.7 to about 3.0 weight %, such as from about 1.3 to 2.5 wt %, based upon the weight
of the dry oral film strip.

One or more taste receptor blockers may also advantageously be included as a
secondary taste masking agent within the inventive oral film strips. Exemplary taste receptor
blockers include any monographed taste receptor blocker. In expedient embodiments, the
inventive oral film strips include PEG-40 hydrogenated castor oil as taste receptor blocker.
PEG-40 Hyrdrogenated Castor Oil is commercrially available as CREMOPHOR® from
BASF SE of Ludwigshafen, Germany.

The taste receptor blockers may be included in any effective amount, such as from

about 0.17 to about 6.5 weight %, and particularly from about 0.30 to 4.50 wt %, based upon
the weight of the dry oral film strip.

The inventive oral film strips can additionally beneficially include at least one
emulsifier to stabilize the flavours within the aqueous phase during oral film strip processing.
Any well-known water-soluble monographed emulsifier is suitable for use in the inventive
oral film strips. The examples of suitable emulsifying agents include, but are not limited to,
castor oil derivatives, cetyl and palmityl alcohol, ethanol, hydrogenated vegetable oils,
polyvinyl alcohol, simethicone, sorbitan ester, glyceryl monostearate, polyoxyethylene alkyl
ethers, polyoxyethylene stearates, poloxamer, polyethylene sorbitan fatty acid esters and
mixtures thereof. Exemplary emulsifiers include polysorbate 80, also known as
polyoxyethylene-sorbitan-20-monooleate, commercially available from a wide variety of of

suppliers.
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The emulsifier may be included within the inventive oral film strips in any amount
effective to stabilize the flavouring agents within the aqueous phase during oral film strip
processing. The emulsifier may generally be present within the inventive oral film strips in
amounts ranging from about 0.25 to 2.25 wt %, such as from 0.50 to 1.50 wt %, based on the

weight of the dry oral film strip.

Additional ancillary components suitable for incorporation within the inventive oral
film strips include, but are not limited to one or more of the following pharmaceutically-
acceptable excitpients: bioadhesives for mucosal binding (also referred to as mucoadhesives),
buffering agents for additional pH control, coloring agents, stabilizing agents, antioxidants,
fillers, permeation enhancers, plasticizers and microbial preservatives. Such ancillary
components are included within the inventive oral film strips in amounts considered

conventional by one skilled in the art for the given component.

Mucoadhesive(s) adhere to the oral mucosal membranes, such as the surfaces of
cheek, palate or tongue for local absorption and prolonged action, as known in the art.
Exemplary mucoadhesives include edible silicone and polyacrylic acids, particularly
polymers of acrylic acid cross-linked with polyalkenyl ethers or divinyl glycol such as the
family of CARBOPOL® polymers, commercially available from Lubrizol Corporation of
Wickliffe, OH ‘

The examples of suitable colorants include approved edible pigments, dyes, natural

food colors, and synthetic colorants such as FD&C coloring agents and mixtures thereof.

The examples of suitable stabilizers and/or antioxidants include chelating agents, such
as ethylenediaminetetraacetic acid (“EDTA”), ethylene glycol tetraacetic acid (“EGTA”),
sodium bisulfite, sodium metabisulfite, ascorbic acid, ascorbyl palmitate and mixtures
thereof.

Exemplary fillers include any water soluble inert filler. Suitable water soluble inert

fillers for incorporation in the inventive oral film strips include mannitol, xylitol, glucose,
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fructose, sucrose, sucralose, lactose, trehalose, maltodextrin, dextran, dextrin, modified
starches, dextrose, sorbitol, dextrates and mixtures thereof.

The edible oral thin film may also contain natural or synthetic permeation enhancers
suitable for active pharmaceutical ingredient(s) via the mouth mucosal and/or GI tract
surface. As well understood in the art, a “permeation enhancer” is a natural or synthetic
compound which facilitates the absorption of an active agent through a mucosal surface.
Exemplary permeation enhancers include anionic surfactants, such as sodium lauryl sulfate
and sodium laurate; cationic surfactants, such as cetylpyridium chloride; non-ionic
surfactants, such as poloxamer, Brij, Span, Myﬁ, and Tween; bile salts; sodium
glycodeoxycholate; sodium glycocholate, sodium taurodeoxycholate, sodium taurocholate,
Azone®; fatty acids, such as oleic and caprylic acid; cyclodextrins, such as a-, 3-, y-
cyclodextrin, methylated B-cylcodextrins; chelators, such as EDTA, sodium citrate and poly
acrylates; polymers, such as chitosan, trimethyl chitosan and cationic amino acids, such as
poly-L-arginine and L-lysine. Brij is the tradename for a family of nonionic polyoxyethylene
commercially available from a number of suppliers. Span is the tradename for a family of
sorbitan surfactants, suchas sorbitan trioleate (Span 85) and sorbitan tristearate (Span 65) and
the like, commercially available from a number of suppliers. Myrj is a tradename for a
family of polyethoxylated fatty acid commercially available from a number of suppliers, such
as polyoxyethylene monostearate (Myrj 49) and the like. Tween is the tradename for a
family of polyoxyethylene sorbitan or polysorbate surfactants, such as polyoxyethylene
sorbitan trioleate (Tween 85) and polysorbate 80 (Tween 80) commercially available from a
number of suppliers. Azone is a tradename for 1-Dodecylhexahydro-2h-Azepin-2-One

Suitable plasticizers include, but not limited to, alkylene glycols, polyalkylene
glycols, glycerol, triacetin, deacetylated monoglyceride, polyethylene glycols, diethyl salate,
triethyl citrate, and mixtures thereof.

The edible oral film strip oral film strip form may also contain microbial
preservatives, such as butylated hydroxyanisol, butylated hydroxyltoluene, parabens,



10

15

20

25

30

WO 2012/167878 PCT/EP2012/002291

15

parabens derivatives, sorbic acids and derivatives, benzoic acid and derivatives, propionic

acid and derivatives, acetic acid and derivatives and mixtures thereof.

The inventive oral film strips may be in the form of either a single or multiple layered
film. For multi-layered embodiments, each or the individual layers may contain either
identical or different excipients in either the same or differing amounts. Various film layers
may be formulated to exhibit differing dissolution times or contain various active ingredient
loadings, for example. The inventive oral film strips are prepared in thicknesses conventional
with wafer or thin film-based oral film strips, such as thicknesses ranging from 50 to 120

microns, particularly about 60 to 115 microns.

Suitable solvents suitable for use in forming the inventive oral film strips include one
or more of purified water, acetone, ethanol or other pharmacologically acceptable alcohol that
is 4 carbons or less in length. The pharmacologically acceptable solvents may be used in any
combination and any solvent ratio. In particularly advantageous embodiments, the inventive
oral film strips are formed using a solvent composition that includes acetone, ethanol or other
alcohol as co-solvent, along with water as the primary solvent. The co-solvent may be
present within the solvent composition in amounts generally ranging from about 5 to 75 %,
such as an amount ranging from about 25 up to 50%, based on the total weight of the solvent

composition.

The solvents are used in amounts effective to dissolve and/or suspend the entirely of
the ingredients into a liquid mass prior to oral film strip formation, particularly oral film strip
casting, coating or extrusion. The resulting liquid mass has a moderately elevated viscosity,
as is conventional for film-forming blends used to form edible oral film strip oral film strips.
The solvent may be present in amounts of up to 95 % within the liquid mass, such as an
amount ranging from about 60 to 90 %, based on the weight of the casting/coating/extrusion
composition. The solvent is then removed after casting, coating or extruding the wet film in a

subsequent drying step during oral film strip production.



10

15

20

25

30

WO 2012/167878 PCT/EP2012/002291

16

The present invention further provides method for preparing an edible oral film strip
oral film strip form. The inventive method generally includes combining a clinically
effective oral film strip of acidic active pharmaceutical ingredient, e.g. ketoprofen, that has
optionally had its pH adjusted to provide optimum binding characteristics with an anion
exchange resin. Exemplary inventive methods more particularly include admixing the active
pharmaceutical ingredient, e.g. ketoprofen, in a solvent selected from water, acetone and/or
alcohol, optionally adjusting the pH of the resulting active ingredient solution, and
subsequently introducing an effective amount of anionic ion exchanger(s) into the active
ingredient solution. The optionally pH adjusted active ingredient solution containing the
anion exchange resin may then be admixed with one or more water-soluble or water-miscible
polymers to provide a film-forming solution having adequate physical stability. Optional
excipients, including cooling agents, emulsifiers, flavouring agents, sweeteners, taste receptor
blockers and ancillary excipients, may then be added to complete the film-forming
composition. Prior to film formation, the viscous homogenous mixture can be sonicated,
aspirated and/or vacuumed to remove air entrapped within the film forming composition.
The optionally deareated film forming composition is subsequently formed into a thin film
having a defined wet thickness using processes well known in the art, such as by casting,
coating or extrusion. More particularly, the inventive film forming composition may be cast,
coated or extruded onto a suitable casting substrate, thereby forming a wet film having a
defined wet thickness. This wet film may then be dried, such as with a uniform laminar flow
heating oven or other suitable dryers, using conventional process equipment and conditions
well known to those skilled in the art. The dried film may then be removed from the coating
substrate and subsequently be cut into various geometric shapes and sizes using a suitable

cutting method, such as, die cutting, punching, knife, or rotary cutting machine.

In particularly advantageous embodiments, the inventive methods involve dispersing
an effective amount of ketoprofen in water, acetone or hydroalcoholic cosolvent, generally
resulting in a ketoprofen solution pH of about 4.0. The pH of the ketoprofen solution is
subsquently adjusted to pH from 5.0 to 10.0 to provide for optimum binding with a strongly
basic anionic exchange resin; and a strongly basic anionic exchange resin, such as .

cholestryamine, is then admixed into the pH adjusted ketoprofen solution. The anionic
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exchange resin/ketoprofen mixture is then uniformly admixed with water soluble or miscible
polymers which will form the film matrices and enhance the chemical and physical stability
of the resulting film. Excipients such as menthol, flavours, isomalt and other sweetener
ingredients can then be utilized to give the optimum cooling and sweet sensation on the
tongue. PEG-40 hydrogenated castor oil, an additional excipient, can also be added as a taste
receptor blocker, to control any residual bitterness or burning sensation associated with the
active ingredient or other excipients. The film forming composition containing ketoprofen,
anion exchange resin, water soluble polymer and optional excipient composition is then
subjected to sufficient mixing to produce a smooth, viscous mixture. This viscous mixture
may be dearated subsequent to mixing and then cast onto a casting substrate using
conventional coating equipment. The cast film is then dried, removed from the casting
substrate and cut into strips and wafers of various geometric shapes. Exemplary shapes for
the inventive oral film strips include with any geometric shape, such as round, oval, square and

rectangular and any other irregular geometric shapes.

Methods of administering the inventive oral film strips are also provided herein. The
inventive methods of administering generally comprise applying or disposing a clinically
effective dose of the inventive taste-masked active ingredient to the oral cavity of a patient or
individual and allowing it to dissolve or disintegrate, advantageously without additional water
or oral liquids other than saliva, to be subsequently absorbed in the GI tract of a patient or
individual. Advantageously, the inventive oral film strips have a dissolution time of less than
15 minutes, such as dissolution time of less than 5 minutes, and most preferably a dissolution
time of less than 1 minute, based upon a 10 cm? oral film strip submerged in physiological

fluids or an artificial simulation of such fluids.

In advantageous embodiments, the inventive methods of administration relates to the
use of the inventive oral film strip to administer a clinically effective dose of taste- masked
ketoprofen or other NSAID to the oral cavity of an individual for its subsequent absorption in
the GI tract to alleviate symptoms associated with clinical disease states or conditions.
Applicants respectfully submit that the advantageous binding of the active ingredient to the

anionic exchange resin, particularly via pH adjustment, allows release of the active
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ingredient, e.g. ketoprofen, within the stomach where it is taken up quite rapidly. This unique
formulation allows for very rapid pain relief. For example oral film strips incorporating
ketoprofen can potentially relieve headache symptoms within 5 to 10 minutes.

The inventive taste-masked oral film strips may be used to treat symptoms associated
with any of a number of disease states or conditions, including chronic arthritis, osteoarthritis,
acute tendonitis, bursitis, headaches, migraines, chronic neuropathic pains, shingles,
premenstrual symptoms, sports injuries and other chronic pains and like conditions. The
inventive oral film strips are designed to quickly disintegrate and disperse or dissolve in the
oral cavity for easy swallowing and subsequent release of the active pharmaceutical
ingredient for absorption in the GI tract. The inventive oral film strips may be self-
administered as needed by an individual to alleviate symptoms associated with one or more
of the foregoing disease states or conditions. Alternatively, the oral film strip may be
applied, particularly by a medical professional, to the oral cavity by means of
mucoadhesive(s) to adhere to the mucosal membranes, such as the surfaces of the cheek,

palate or tongue for local absorption and prolonged pain relieving action.

The inventive oral film strips incorporating effective amounts of ketorpofen generally
take effect beginning after about 5 minutes, with the effect lasting up to 3 hours.
Consequently, the inventive oral film strips are very robust, with fast onset, low dosage
amount in comparison to conventional tablets, easily transported, and easily administered

with long shelf life.

While the taste masked acidic active ingredient has been described herein within
respect to disintegrating oral wafers or thin films, the taste masked acidic active ingredient
may be incorporated into a wide variety of pharmacologically acceptable solid dosage forms.
For example, the taste masked acidic active ingredient may be incorporated into an orally
disintegrating tablet that rapidly disintegrates in the oral cavity and releases the active

ingredient to be swallowed.
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In that regard, the ion exchange resin technology described in this invention can be
applied to any known dosage forms, including films, tablets, oral liquids, creams, etc.
Particularly, any dosage form may be formed by forming a mixture of active ingredient(s),
water soluble polymer(s), ionic exchange resin(s), optional pH adjustment agent, secondary
taste masking agents and auxilliary excipients in the same ratios described in this invention.
The resulting mixtures can be either in solid or liquid form, provided that the liquid form can
be lyophilized to rid of the solvents if the dosage form is intended to be compressed into

tablets.

As noted above, Applicants have performed testing and determined that the heretofore
known edible oral film strip dosage forms containing Ketoprofen tasted bitter and further
caused considerable throat irritation. Altogether unexpectedly, Applicants found that the
binding of Ketoprofen to ion exchange resin, epscially via pH adjustment, allowed for more

successful taste masking of Ketoprofen.

Applicants further note that the inventive taste masked edible oral films are useful to
deliver various active pharmaceutical ingredients with adverse taste. The oral film strip form
may be administered without water and edible liquids to allow for easy patient adherence and
compliance especially for the young, certain general and geriatric patients who have

difficulty for swallowing.

Applicant additionally note that, although the invention is primarily directed to active
ingredients attracted to anionic ion exchange resins, i.e. active pharmaceutical ingredientsw
having a negative charge, the presesent invention is not limited to such active ingredient.
Particularly, it is within the scope of the invention that clinically active pharmaceutical
ingredients with positive charges could be bound to cationic ion exchange resins. Particularly,
oral film strips may be formed by forming a mixture of active ingredient(s) with a postive
charge (i.e. a basic active ingredient), film-forming polymer(s), cationic ion exchange
resin(s), secondary taste masking agents and auxilliary excipients in the same ratios described

in this invention, with the exception that an optional edible acidic agent would be used in lieu
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of the optional alkaline or basic agent, and the pH would thus be adjusted to become more

acidic.

EXAMPLES

The non-limiting examples which follow are provided solely to illustrate particularly

advantageous embodiments of the invention and expedient associated methods for forming

the same.

The inventive oral film strips below were formed at ambient temperatures, i.€. a
temperature of approximately 23 °C, and atmospheric pressure, unless indicated to the

contrary or otherwise obvious from the context.

Example 1:

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Ingredient Quantity (g)
Ketoprofen 6.54
Sodium Hydroxide 1.54
'Anion exchange resin 6.42
LV HPMC 6.79
HV HPMC 2.29
Masking Flavor 0.20
Menthol 0.40

PEG-40 Hydrogenated Castor Oil 0.16
Sucralose 0.16
Lysine Hydrochloride 2.34
Ethanol : 30.25
Purified Water 43.48
Total 100.57

A solvent mixture containing about 43.48 g water and 30.25 g ethanol was initially
charged into a vessel. About 6.54 g of ketoprofen was then added to the solvent mixture and
mixed until, sonicated for 5 minutes, and mixed at 500 rpm. The pH of the
ketoprofen/solvent solution was then adjusted using 1N NaOH until the pH was above 5.5,
resulting in an overall add of 1.54 g NaOH. About 6.42 g of DUOLITE® 1083
cholestyramine ion exchange resin was then slowly added to the pH adjusted ketoprofen
solution under mixing. About 2.34 g of lysine hydrochloride was then added to further
control the pH for maximum drug binding of the Ketoprofen to the ion exchange resin. About
0.20 g of masking flavour, about 0.4 g menthol, about 0.16 g CREMOPHOR® ELP PEG-40
hydrogenated castor oil and 0.16 g sacralise were then added and mixed at 500 rpm. About
6.79 g of lower viscosity PARMACOAT® 603 hydroxypropyl methyl cellulose (“LV
HPMC”) and about 2.29 g of higher viscosity METOLOSE® 60SH50 hydroxypropyl
methylcellulose (“HV HPMC”), both from Shin Etsu Chemical Co. Ltd of Tokyo, Japan were
added to the ketoprofen/solvent/taste masking agent composition and the resulting coating
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solution was sonicated for about 5 minutes. The sonicated coating solution was then formed
into mono-layered wafers using a conventional coating technique. The average weight of the
resulting wafer was 77.66 mg (sd = 4.25 mg) and the thickness was 115 pm (sd = 8.2 um).

Wafers formed in accordance with Example 1 had no bitterness and/or throat irritation.

Example 2

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen » 6.57
Sodium Hydroxide 1.03
Anion Exchange Resin 6.40
LV HPMC 6.80
HV HPMC 2.19
Masking Flavor 0.20
Menthol 0.41
PEG-40 Hydrogenated Castor Oil 0.10
Sucralose 0.16
Ethanol 30.17
Purified Water 46.33
Total 100.36

A vessel was charged with a solvent mixture containing about 46.33 g water and
30.17 g ethanol and about 6.47 g ketoprofen was subseugently added. The ketoprofen was
mixed in the sovlent mixture until dissolved, sonicated for 5 minutes and then mixed at 500
rpm. The pH of the ketoprofen/solvent mixture was adjusted using 1N NaOH to a pH of
above 5.5, an amount of about 1.03 g, and mixed for 15 to 20 minutes. About 6.80 g
DUOLITE® 1083 Cholestyramine anion exchange resin was added to the pH adjusted

ketoprofen/solvent mixture, and the resulting composition was mixed for about 30 minutes

for maximum binding. About 0.20 g masking flavor, about 0.10 g CREMOPHOR® ELP
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PEG-40 hydrogenated castor oil, about 0.41 g menthol, and abotu 0.16 g Sucralose were then
added to the pH adjusted ketoprofen/solvent mixture/exchange resin composition and mixed
at 500 rpm for 15 minutes. About 6.80 g PHARMACOAT ® 603 HPMC and about 2.19 g
METOLOSE® 60SH50 HPMC were added and the resulting composition mixed at 1,900 rpm
for 30 minutes to form a coating solution. The coating solution was sonicated for 10 minutes.
The sonicated coating solution was then formed into mono-layered wafers using a
conventional coating technique.The average weight of each wafer was 66.30 mg (sd = 7.03
mg) and the thickness was 112 um (sd = 6.2 ym). The wafer had no bitterness and/or throat

irritation.

Example 3

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprbfen 6.50
Sodium Hydroxide 1.36
Anion Exchange Resin 6.39
LV HPMC 6.80
HV HPMC 2.20
Masking Flavor 0.20
Cherry Flavor 0.20
Polysorbate 80 0.20
Menthol 0.40
Sucralose 0.25
Lysine Hydrochloride 1.56
Ethanol 30.07
Purified Water 44.12
Total 100.25
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A vessel was charged with a solvent mixture containing about 44.12 g water and
30.07 g ethanol and about 6.50 g ketoprofen was subsequently added to the solvent mixture.
The ketoprofen/solvent mixture was mixed until dissolved, sonicated for 5 minutes and then
mixed at 500 rpm. The pH of the ketoprofen/solvent mixture was then adjusted to a pH of
above 5.5 using IN NaOH, an amount of about 1.36 g, and mixed for about 10 minutes.
About 6.50 g DUOLITE® 1083 Cholestyramine anion exchange resin was added to the pH
adjusted ketoprofen/solvent mixture slowly under mixing for 30 minutes at 500 rpm. About
1.56 g lysine hydrochloride was added to the ketoprofen/solvent/exchange resin compositon
to stabilize the pH. About 0.20 g Masking Flavor, 0.20 g Cherry Flavor, about 0.20 g
Polysorbate 80, about 0.40 g Menthol and about 0.25 g Sucralose were added to the pH
stabilized compostion and it was mixed at 500 rpm. About 6.80 g PHARMACOAT ® 603
HPMC and about 2.20 g METOLOSE® 60SH50 HPMC were added and the resulting
composition mixed at 1,900 rpm for 30 minutes to form a coating solution. The coating
solution was sonicated for 10 minutes and de-aerated using an aspirator. The de-aerated
coating solution was then formed into mono-layered wafers using a conventional coating
technique The average weight of wafer was 55.15 mg (sd = 1.75 mg) and thickness was 89
pum (sd = 3.2 pm). The resulting wafers had no bitterness and/or throat irritation.

Example 4

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 6.48
Sodium Hydroxide 1.02
Anion Exchange Resin 6.39
LV HPMC 6.79
HV HPMC 2.21
Masking Flavor 0.21
Lime Flavor 0.16
Polysorbate 80 0.15
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.10
Sucralose 0.15
Lysine Hydrate 2.10
Ethanol 30.03
Purified Water 43.83
Total 100.02

A vessel was charged with a solvent mixture containing about 43.83 g water and
about 30.03 g ethanol and about 6.38 g Ketoprofen was subsqeuently added. The

ketoprofen/solvent mixture was mixed until dissolved, sonicated for 5 minutes and mixed at

500 rpm. The pH of the ketoprofen/solvent mixture was then adjusted to a pH of above 5.5

using 1N NaOH, an amount of about 1.02 g, and mixed for about 15 minutes. About 6.39 g
DUOLITE® 1093 Cholestyramine anion exchange resin was added to the pH adjusted
ketoprofen/solvent mixture slowly under mixing for 30 minutes at 500 rpm. About 2.10 g
Lysine Hydrate was added to the pH adjusted ketoprofen/solvent mixture/exchange resin
compositon to stabilize the pH. About 0.21 g Masking Flavor, about 0.16 g Lime Flavor,
abot 0.10 g CREMOPHOR® RH 40 PEG-40 Hydrogenated Castor Oil,about 0.15 g
Polysorbate 80, about 0.40 g Menthol, about 0.15 g Sucralose were added to the pH stabilized
composition and mixed at 500 rpm. About 6.79 g PHARMACOAT ® 603 HPMC and about
2.21 g METOLOSE® 60SH50 HPMC were added and the resulting composition mixed at
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1,900 rpm for 30 minutes to form a coating solution. The coating solution was then sonicated
for 10 minutes and de-aerated using an aspirator. The de-aerated coating solution was then
formed into mono-layered wafers using a conventional coating technique. The average
weight of wafer was 55.15 mg (sd = 1.75 mg) and thickness was 89 um (sd = 3.2 pm). The

wafers had no bitterness and throat irritation.

Example 5

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 7.55
Sodium Hydroxide 1.19
Anion exchange resin C 1742
LV HPMC 6.86
HV HPMC 2.20
Masking Flavor 0.20
Cherry Flavor 0.46
Polysorbate 80 0.22
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.10
Sucralose 0.15
Lysine Hydrate 2.45
Ethanol 30.10
Purified Water 47.73
Total 107.03

A vessel was charged with a solvent mixture containing about 47.73 g water and
about 30.10 g ethanol. About 7.55 g ketoprofen was added to the solvent mixture and mixed
until dissolved, sonicated for 5 minutes and mixed at 500 rpm. The pH of the
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ketoprofen/solvent mixture was then adjusted to a pH of above 5.5 using 1N NaOH, an
amount of about 1.19 g, and mixed for about 15 minutes. About 7.42 g DUOLITE® 1093
Cholestyramine anion exchange resin was added to the pH adjusted ketoprofen/solvent
mixture slowly under mixing for 30 minutes at 500 rpm. About 2.45 g Lysine Hydrate was
added to the ketoprofen/solvent/exchange resin mixture to stabilize the pH. About 0.20 g
Masking Flavor, about 0.46 g Cherry Flavor, about 0.10 g CREMOPHOR® RH 40 PEG-40
Hydrogenated Castor Oil, about 0.22 g Polysorbate 80, about 0.40 g Menthol, and about 0.15
g Sucralose were added to the pH stabilized composition and mixed at 500 rpm. About 6.86
g PHARMACOAT ® 603 HPMC and about 2.20 g METOLOSE® 60SH50 HPMC were
added and the resulting composition mixed at 1,900 rpm for 30 minutes to form a coating
solution. The coating solution was sonicated for about 10 minutes and de-aerated using an
aspirator. The de-aerated coating solution was then formed into mono-layered wafers using a
conventional coating technique. The average weight of wafer was 50.11 mg (sd = 2.16 mg)
and thickness was 68 um (sd = 3.9 um). The resulting wafers had no bitterness and/or throat

irritation.

Example 6

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 6.47
Sodium Hydroxide 1.02
Anion exchange resin 6.39
LV HPMC 6.81
HV HPMC 2.22
Masking Flavor 0.20
Lime Flavor 0.15
Polysorbate 80 0.17
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.10
Sucralose 0.15
Ethanol 30.14
Purified Water 45.90
Total 100.12

A vessel was charged with a solvent mixture containing about 45.90 g water and
30.14 g ethanol. About 6.47 g ketoprofen was added to the solvent mixgture and mixed until
dissolved, sonicated for 5 minutes and mixed at 500 rpm. The pH of the ketoprofen/solvent
mixture was then adjusted to a pH of above 5.5 using IN NaOH, an amount of about 1.02 g,
and mixed for about 15 minutes. About 6.39 g DUOLITE® 1093 Cholestyramine anion
exchange resin was added to the pH adjusted ketoprofen/solvent mixture slowly under mixing
for 30 minutes at 500 rpm. About 0.20 g Masking Flavor, about 0.15 g Lime Flavor, about
0.10g CREMOPHOR® RH 40 PEG-40 Hydrogenated Castor Oil, about 0.17 g Polysorbate
80, about 0.40 g Menthol, and about 0.15 g Sucralose were added to the pH stabilized
composition and mixed at 500 rpm. About 6.81 g PHARMACOAT ® 603 HPMC and about
220g METOLOSE® 60SH50 HPMC were added and the resulting composition mixed at
1,900 rpm for 30 minutes to form a coating solution. The coating solution was sonicated for
about 10 minutes and de-aerated using an aspirator. The de-aerated coating solution was then

formed into mono-layered wafers using a conventional coating technique. The average
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weight of wafer was 53.71 mg (sd = 3.31 mg) and thickness was 81 um (sd = 3.9 um). The
resulting wafers had no bitterness and/or throat irritation.

Example 7

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
Component Quantity (g)
Ketoprofen 6.51
Anion exchange resin 6.40
LV HPMC 6.50
HV HPMC 2.01
Masking Flavor 0.20
Lime Flavor 0.16
Polysorbate 80 0.15
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.10
Sucralose 0.16
Lysine Hydrate 4.20
Purified Water 73.27
Total 100.06

A vessel was charged with about 73.27 g water. About 4.2 g lysine hydrate were
added and mixed at 500 rpm until dissolved. The pH of the lysine hydrate/water mixture was
then adjusted to a pH of above 5.5 using Ketoprofen, an amount of about 6.51 g, and mixed
for about 15 minutes. About 6.40 g DUOLITE® 1093 Cholestyramine anion exchange resin
was added to the pH adjusted mixture slowly under mixing for 30 minutes at 500 rpm. About
0.20 g Masking Flavor, about 0.16 g Lime Flavor, about 0.10 g CREMOPHOR® RH 40
PEG-40 Hydrogenated Castor Oil, about 0.15 g Polysorbate 80, about 0.40 g Menthol, and
about 0.16 g Sucralose were added to the composition and mixed at 500 rpm. About 6.50g
PHARMACOAT ® 603 HPMC and about 2.01 g METOLOSE® 60SH50 HPMC were added
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and the resulting composition mixed at 1,900 rpm for 30 minutes to form a coating solution.
The coating solution was sonicated for about 10 minutes and de-aerated using an aspirator.
The de-aerated coating solution was then formed into mono-layered wafers using a
conventional coating technique. The average weight of wafer was 59.71 mg (sd = 1.67 mg)
and thickness was 88 um (sd = 4.8 um). The resulting wafers had no bitterness taste and/or

throat irritation.

Example 8

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 6.51
Sodium Hydroxide 1.54
Anion exchange resin 6.39

LV HPMC 6.50 ,
HV HPMC 2.02
Masking Flavor 0.40
Lime Flavor 0.30
Polysorbate 80 0.30
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.30
Sucralose 0.30
Lysine Hydrochloride 2.34
Purified Water 72.82
Total 100.12

A vessel was charged with about 72.82 g water and about 1.5 g NaOH and mixed at
500 rpm. About 6.51 g ketoprofen was added slowly until the pH was above 5.5, mixed for
15 minutes, sonicated for 5 minutes, and 0.04 gm 1N NaOH added to bring the solution to a
pH to 6.5 to 6.8. About 6.39 g DUOLITE® 1093 Cholestyramine anion exchange resin was
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added to the pH adjusted mixture slowly under mixing for 30 minutes at 500 rpm. About
2.34 g lysine hydrochloride was added in an equimolar amount to the IN NaOH, an amount
of about 2.34 g, was added to the solution. About 0.40 g Masking Flavor, about 0.30 g Lime
Flavor, about 0.30 g CREMOPHOR® RH 40 PEG-40 Hydrogenated Castor Oil, about 0.30 g
Polysorbate 80, about 0.40 g Menthol, and about 0.30 g Sucralose were added to the
composition and mixed at 1,000 rpm. About 6.50 g PHARMACOAT ® 603 HPMC and
about2.02 g METOLOSE® 60SH50 HPMC were added and the resulting composition mixed
at 2,000 rpm for a minimum of 30 minutes to form a coating solution. The coating solution
was sonicated for about 10 minutes and de-aerated using an aspirator. The de-aerated coating
solution was then formed into mono-layered wafers using a conventional coating technique.
The average weight of wafer was 64.38 mg (sd = 2.44 mg) and thickness was 86 pm (sd = 4.6
pm). This formulation produced a good film with good mechanical properties, particularly
improved tear strength. The taste of the resulting wafers was good with no bitterness and/or

throat irritation and/or burning sensation.

Example 9

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 6.51
Sodium Hydroxide 1.02
Anion exchange resin 6.40
LV HPMC 6.51
HV HPMC 2.00
Masking Flavor 0.41
Lime Flavor 0.30
Polysorbate 80 0.30
Menthol 0.41
PEG-40 Hydrogenated Castor Oil 0.80
Sucralose 0.30
Lysine Hydrate 2.11
Purified Water 73.40
Total 100.47

A vessel was charged with about 73.40 g water and about 25.60 g of 1N NaOH and
mixed well. About 6.51 g of ketoprofen was added while stirring. The ketoprofen solution
was then sonicated for 15 to 20 minutes until the ketoprofen was dissolved. About 0.4 gm
NaOH added and the solution mixed at 500 rpm until the solution had a pH to 6.5 to 6.8.
About6.40 g DUOLITE® 1093 Cholestyramine anion exchange resin was added to the pH
adjusted mixture slowly under mixing for 30 minutes at 500 rpm. About 2.11 g lysine
hydrate was added. About 0.41 g Masking Flavor, about 0.30 g Lime Flavor, about 0.80 g
CREMOPHOR® RH 40 PEG-40 Hydrogenated Castor Oil, about 0.30 g Polysorbate 80,
about 0.41 g Menthol, and about 0.30 g Sucralose were added to the composition and mixed
at 500 rpm. About 6.51 g PHARMACOAT ® 603 HPMC and about 2.00 g METOLOSE®
60SH50 HPMC were added and the resulting composition mixed at 2,000 rpm for a
minimum of 30 minutes to form a coating solution. The coating solution was sonicated for
about 10 minutes and de-aerated using an aspirator. The de-aerated coating solution was then

formed into mono-layered wafers using a conventional coating technique. The average
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weight of wafer was 53.63 mg (sd = 3.14 mg) and thickness was 79 pum (sd = 3.1 um). The

taste of the resulting wafers was good with no bitterness and/or throat irritation and/or

burning sensation.

5
Example 10
Disintegrable oral films containing a taste masked ketoprofen were produced from the
10 following ingredients:

Component Quantity (g)
Ketoprofen 6.54
Sodium Hydroxide 1.07
Anion exchange resin 6.40
LV HPMC 6.50
HV HPMC 2.02
Artificial Lime Flavor 0.40
Natura.l Lime Flavor 0.31
Polysorbate 80 0.29
Menthol 0.41
PEG-40 Hydrogenated Castor Oil 0.30
Sucralose 0.30
Purified Water 75.56
Total 100.10

A vessel was charged with about 75 g water and about 1 g sodium hydroxide and
15 mixed at 400 rpm until all NaOH was dissolved. About 6.54 g ketoprofen was added, an the
mixture was stirred at 400 rpm. About 6.40 g DUOLITE® 1093 Cholestyramine anion

exchange resin was added slowly under mixing, and the resulting composition was mixed for
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about 20 minutes at 600 rpm, and then at 50 rpm for 50 minutes. About 0.30 g of sucralose
and 0.40 of artificial lime flavor were added and the resulting mixture stirred at 400 rpm.
Masking flavor, 0.31 g natural lime flavor, 0.30 g CREMOPHOR® RH 40 PEG-40
hydrogenated castor oil, about 0.29 g Polysorbate 80, and about 0.41 menthol premix were
then added and mixed at 600 rmp for several minutes and then the mixing speed was
increaswed to 1,000 rpm and the composition was mixed until uniform. A premix containing
about 6.50 g PHARMACOAT ® 603 HPMC and about 2.02 ¢ METOLOSE® 60SH50 HPMC
was then added and the resulting composition mixed at 350 rpm, and after fully charging the
polymer, the speed was reduced to 200 rpm until the HPMC was dissolved, resulting in a
coating solution. The coating solution was then formed into mono-layered wafers using a
conventional coating technique. The average weight of the wafers was 47.24 mg (sd = 2.88
mg) and thickness was 80 um (sd = 2.7 um). The taste of the resulting wafers was good

without bitterness and/or throat irritation.

Example 11

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:



10

15

WO 2012/167878 PCT/EP2012/002291

35
Component Quantity (g)
Ketoprofen 6.51
Sodium Hydroxide 1.08
Anion exchange resin 6.42
LV HPMC 6.54
HV HPMC 2.49
Art. Lime Flavor-53 0.41
Nat. Lime Flavor 0.31
Polysorbate 80 0.37
Menthol 0.42
PEG-40 Hydrogenated Castor Oil 0.45
Sucralose 0.30
Lysine Hydrate 0.90
Purified Water 74.74
Total 100.94

A vessel was charged with about 74.74 g water and about 1.08 g sodium hydroxide
and mixed at 400 rpm until all NaOH was dissolved. About 6.51 g ketoprofen was added
slowly, an the mixture was stirred at 400 rpm, until the pH was above 5.5. About 6.42 g
DUOLITE® 1093 Cholestyramine anion exchange resin was added slowly under mixing, and
the resulting composition was mixed for about 30 minutes at 600 rpm. About 0.90 g lysine
hydrate, 0.30 g of sucralose and 0.41 of artificial lime flavor No. 53 were added and the
resulting mixture stirred at 400 rpm for about 10 minutes. A premix containing about 0.31 g
natural lime flavor, 0.45 g CREMOPHOR® RH 40 PEG-40 hydrogenated castor oil, about
0.37 g Polysorbate 80, and about 0.42 menthol was then added and mixed at 600 rmp for 30
minutes, after which the mixing speed was increased to 1,000 rpm and the composition was
mixed until uniform. A premix containing about 6.54 g PHARMACOAT ® 603 HPMC and
about2.49 g METOLOSE® 60SH50 HPMC was then added and the resulting composition
mixed at 250 to 400 rpm, and after fully charging the polymer, the speed was reduced to 200

rpm until the HPMC was dissolved, resulting in a coating solution. The coating solution was
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subsequently de-gassed. The de-gassed coating solution was formed into mono-layered
wafers using a conventional coating technique. The average weight of wafer was 50.78 mg
(sd = 1.77 mg) and thickness was 67 um (sd = 2.5 pm). The taste of the resulting wafers was

good without bitterness and/or irritation.

Example 12

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 6.51
Sodium Hydroxide 1.08
Anion exchange resin 6.48
LV HPMC 6.59
HV HPMC 2.01
Masking Flavor 0.41
Nat. Lime Flavor 0.30
Polysorbate 80 0.30
Menthol 0.42
PEG-40 Hydrogenated Castor Oil 0.34
Sucralose 0.32
Purified Water 75.57
Total 100.33

A vessel was charged with about 75.57 g water and about 1.08 g sodium hydroxide
and mixed at 400 rpm until all NaOH was dissolved. About 6.51 g ketoprofen was added
slowly, an the mixture was stirred at 400 rpm until the pH was above 5.5. About 6.48 g
DUOLITE® 1093 Cholestyramine anion exchange resin was added slowly under mixing, and
the resulting composition was mixed for about 30 minutes at 600 rpm. About 0.32 g of
sucralose, about 0.41 g Masking flavor, about 0.30 g of artificial lime flavor, 0.34 g
CREMOPHOR® RH 40 PEG-40 hydrogenated castor oil, about 0.30 g Polysorbate 80, and
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about 0.42 menthol was then added and mixed at 600 rmp for 30 minutes, after which the
mixing speed was increased to 1,000 rpm and the composition was mixed until uniform. A
premix containing about 6.59 g PHARMACOAT ® 603 HPMC and about 2.01 g
METOLOSE® 60SH50 HPMC was then added and the resulting composition mixed at 250 to
400 rpm, and after fully charging the polymer, the speed was reduced to 200 rpm until the
HPMC was dissolved, resulting in a coating solution. The coating solution was gently stirred
prior to wafer formation, and the stirred coating solution was formed into mono-layered
wafers using a conventional coating technique. The average weight of the resulting wafers
was 51.11 mg (sd = 1.05 mg) and thickness was 75 pm (sd = 3.5 pm). The taste of the

resulting wafers was good without bitterness and/or irritation.

Example 13

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 6.52
Sodium Hydroxide 1.54
Anion exchange resin 6.39
LV HPMC 6.53
HV HPMC 2.02
Masking Flavor 0.40
Art. Tutti Frutti 0.63
Polysorbate 80 0.33
Menthol 0.42
PEG-40 Hydrogenated Castor Oil 0.30
Sucralose 0.30
Lysine Hydrochloride 2.34
Purified Water 72.96
Total 100.68
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A vessel was charged with about 72.96 g water and about 1.54 g sodium hydroxide
and mixed at 500 rpm. About 6.52 g ketoprofen was added slowly, an the mixture was stirred
for 15 minutes until the pH was above 5.5, and sonciated for 5 minutes. About 6.39 g
DUOLITE® 1093 Cholestyramine anion exchange resin was added slowly under mixing, and
the resulting composition was mixed for about 30 minutes at 600 rpm. About 2.34 g Lysine
Hydrochloride was weighed and added equimolar to the 1N NaOH, mixed until dissolved
into solution, and the resulting solution added to the mixture. A premix containing about
0.30 g of sucralose, about 0.40 g Masking flavor, about 0.63 g of artificial tutti fruitti flavor,
030¢g CREMOPHOR® RH 40 PEG-40 hydrogenated castor oil, about 0.33 g Polysorbate 80,
and about 0.42 menthol was then added and mixed at 1,000 rpm. A premix containing about
6.53 g PHARMACOAT ® 603 HPMC and about 2.02 g METOLOSE® 60SH50 HPMC was
then added and the resulting composition mixed at 2000 rpm for a minimum of 30 minutes,
resulting in a coating solution. The coating solution was subsequently sonicated for 10
minutes and de-aerated using an aspirator. The de-aerated coating solution was formed into
mono-layered wafers using a conventional coating technique. The average weight of the
resulting wafers was 60.66 mg (sd = 1.82 mg) and thickness was 83 um (sd = 3.2 um). The

resulting wafers had no bitterness taste and/or throat irritation.

Example 14

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)

Ketoprofen 10.59
HV HPMC 3.20
LV HPMC 9.72
NaOH 1.66
Anion exchange resin 10.32
Sucralose 0.36
Isomalt 1.52
Menthol 0.84
Peppermint Flavor 1.21
Polysorbate 80 0.27
PEG-40 Hydrogenated Castor Oil 0.57
Purified Water 109.74
Total 150.00

A vessel was charged with about 109.74 g water and about 10 % NaOH solution and
mixed at 500 rpm to insure homogeneity. About 10.59 g ketoprofen was added slowly, an
the mixture was stirred at 500 rpm for about 30 minutes until the pH was above 5.5, and
sonciated for 10 minutes until the solutin was clear. About 10.32 g DUOLITE® 1093
Cholestyramine anion exchange resin was added slowly under mixing, and the resulting
composition was mixed for about 30 minutes at 500 rpm. About 0.36 g of sucralose, about
152¢ ISOMALTIDEX® isomalt were added and stirred into the mixture. A premix
containing about 1.21 g of peppermint flavor, 0.57 g CREMOPHOR® RH 40 PEG-40
hydrogenated castor oil, about 0.27 g Polysorbate 80, and about 0.84 g menthol was made in
a separate beaker and this flavor premix was added and mixed to the main formulation
mixture and stirred at 800 rpm for 1 hour. A premix containing about 9.72 g
PHARMACOAT ® 603 HPMC and about 3.2 g METOLOSE® 60SHS50 HPMC was then
added and the resulting composition mixed at 800 rpm for 1 hour, resulting in a coating
solution. The coating solution was subsequently de-aerated using vacuum. The de-aerated

coating solution was formed into mono-layered wafers using a conventional coating
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technique. The resulting wafers had an average weight of 52.34 mg (SD=1.44 mg). The taste

of the resulting wafers was good without bitterness and/or throat irritation.

Example 15

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 10.59
HV HPMC 3.20
LV HPMC 9.72
NaOH 1.66
Anion exchange resin 10.32
Sucralose 0.36
Isomalt 1.52
Menthol - 10.84
Spearmint Flavor 1.21
Polysorbate 80 0.27
PEG-40 Hydrogenated Castor Oil 0.57
Purified Water 109.74
Total 150.00

A vessel was charged with about 109.74 g water and about 10 % NaOH solution and
mixed at 500 rpm to insure homogeneity. About 10.59 g ketoprofen was added slowly, an
the mixture was stirred at 500 rpm for about 30 minutes until the pH was above 5.5, and
sonciated for 10 minutes until the solutin was clear. About 10.32 g DUOLITE® 1093
Cholestyramine anion exchange resin was added slowly under mixing, and the resulting
composition was mixed for about 30 minutes at 500 rpm. About 0.36 g of sucralose, about
152¢g ISOMALTIDEX® isomalt were added and stirred into the mixture. A premix
containing about 1.21 g of spearmint flavor, 0.57 g CREMOPHOR® RH 40 PEG-40
hydrogenated castor oil, about 0.27 g Polysorbate 80, and about 0.84 g menthol was made in
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a separate beaker and this flavor premix was admixed into the main formulation mixture and
stirred at 800 rpm for 30 minutes. A premix containing about 9.72 g PHARMACOAT ® 603
HPMC and about 3.20 g METOLOSE® 60SH50 HPMC was then added and the resulting
composition mixed at 800 rpm for 1 hour, resulting in a coating solution. The coating
solution was subsequently de-aerated using vacuum. The de-aerated coating solution was
formed into mono-layered wafers using a conventional coating technique. The taste of the

resulting wafers was good without bitterness and/or throat irritation.

Example 16

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 10.33
NaOH 1.62
Anion exchange resin 10.07
LV HPMC 9.48
HV HPMC 3.13
Peppermint Flavor 0.93
Polysorbate 80 ' 0.26
Menthol 0.82
PEG-40 Hydrogenated Castor Oil 0.56
Sucralose 0.35
Isomaltidex 1.49
Methylsalicylate 1.24
Purified Water 109.74
Total 150.02

A vessel was charged with about 109.74 g water and about 10 % NaOH soltion and
mixed at 500 rpm to insure homogeneity. About 10.33 g ketoprofen was added slowly, an
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the mixture was stirred at 500 rpm for about 30 minutes until the pH was above 5.5, and
sonciated for 10 minutes until the solutin was clear. About 10.07 g DUOLITE® 1093
Cholestyramine anion exchange resin was added slowly under mixing, and the resulting
composition was mixed for about 30 minutes at 500 rpm. About 0.35 g of sucralose and
about 1.49 g ISOMALTIDEX® isomalt were added and stirred into the mixture. A premix
containing about 0.93 g of peppermint flavor, 0.56 g CREMOPHOR® RH 40 PEG-40
hydrogenated castor oil, about 0.26 g Polysorbate 80, about 1.24 g methysalicylate and about
0.82 g menthol was made in a separate beaker and this flavor premix was admixed into the
main formulation mixture and stirred at 800 rpm for 1 hour. A premix containing about 9.48
g PHARMACOAT ® 603 HPMC and about 3.13 g METOLOSE® 60SH50 HPMC was then
added and the resulting composition mixed at 800 rpm for 1 hour, resulting in a coating
solution. The coating solution was subsequently de-aerated using vacuum. The de-aerated
coating solution was formed into mono-layered wafers using a conventional coating

technique. The taste of the resulting wafers was good without bitterness and/or throat

irritation.

HPC/HPMC Formulations
Example 17

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 7.02
Sodium Hydroxide 1.10
Anion exchange resin 6.91
HPC 6.04
HV HPMC 2.01
Lime Flavor 0.31
Polysorbate 80 0.19
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.10
Sucralose 0.15
Lysine Hydrate 2.27
Purified Water 74.52
Total 101.02

A vessel was charged with about 74.52 g water and about 7.02 g ketoprofen and
sonicated for about 10 minutes.. 1 N NaOH was added until the pH was above 5.5, an
amount of about 1.10 g, and mixed for 15 to 20 minuts. About 10.07 g DUOLITE® 1093
Cholestyramine anion exchange resin was added under mixing, and the resulting composition
was mixed for about 30 minutes at 500 rpm. About 2.27 g lysine hydrate was added to
control the pH. About 0.15 g of sucralose, about 0.31 g of lime flavor, about 0.10 g
CREMOPHOR® RH 40 PEG-40 hydrogenated castor oil, about 0.19 g Polysorbate 80, about
0.40 g menthol was admixed into the main formulation mixture and stirred at 500 rpm for 15
minutes. About 6.04 KLUCEL ® LF hydroxypropylcellulose (“HPC*), commercially
available from Hercules of Inc. of Wilmington, DE, and about 2.01 g METOLOSE® 60SH50
HPMC was then added and the resulting composition mixed at 1900 rpm for 30 minutes,
resulting in a coating solution. The coating solution was subsequently sonicated for 10
minutes and de-aerated using an aspirator. The de-aerated coating solution was formed into

mono-layered wafers using a conventional coating technique. The average weight of the
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wafers was 54.68 mg (sd = 2.07 mg) and thickness was 79 um (sd = 2.5 pm). The resulting

wafers had no bitterness and/or throat irritation.

Example 18

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 7.05
Sodium Hydroxide 1.11
Anion exchange resin 6.93
HPC 6.02
HV HPMC 2.03
Lime Flavor 0.31
Polysorbate 80 0.21
Menthol 041
PEG-40 Hydrogenated Castor Oil 0.13
Sucralose 0.16
Purified Water 74.65
Total 99.01

A vessel was charged with about 74.65 g water and about 7.05 g ketoprofen and
sonicated for about 10 minutes.. 1 N NaOH was added until the pH was above 5.5, an
amount of about 1.11 g, and mixed for 15 to 20 minutes. About6.93 g DUOLITE® 1093
Cholestyramine anion exchange resin was added under mixing, and the resulting composition
was mixed for about 30 minutes at 500 rpm. About 0.16 g of sucralose, about 0.31 g of lime
flavor, about 0.13 g CREMOPHOR® RH 40 PEG-40 hydrogenated castor oil, about 0.21 g
Polysorbate 80, about 0.41 g menthol was admixed into the main formulation mixture and
stirred at 500 rpm for 15 minutes. About 6.02 KLUCEL ® LF HPC and about 2.03 g
METOLOSE® 60SH50 HPMC was then added and the resulting composition mixed at 1900

rpm for 30 minutes, resulting in a coating solution. The coating solution was subsequently
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sonicated for 10 minutes and de-aerated using an aspirator. The de-aerated coating solution
was formed into mono-layered wafers using a conventional coating technique. The average
weight of wafer was 53.72 mg (sd = 0.85 mg) and thickness was 75 ym (sd = 2.9 um). The

resulting wafers had a taste that was good without bitterness and/or throat irritation.

Example 19

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 6.54
Anion exchange resin 6.43
HPC 6.00
HV HPMC 2.01
Lime Flavor 0.31
Polysorbate 80 0.22
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.10
Sucralose 0.16
Purified Water 73.84
Total 100.26

A vessel was charged with about 73.84 g water and lysine hydrate and mixed at 500
rpm. About 6.54 g ketoprofen was added slowly until the pH was above 5.5, and mixed for
15 minutes. About 6.43 ¢ DUOLITE® 1093 Cholestyramine anion exchange resin was added
slowly under mixing, and the resulting composition was mixed for about 30 minutes at 500
rpm. A premix containing about 0.31 g of lime flavor, 0.10 g CREMOPHOR® RH 40 PEG-
40 hydrogenated castor oil, about 0.22 g Polysorbate 80, and about 0.40 g menthol was made
in a separate beaker and this flavor premix was admixed into the main formulation mixture.

About 0.16 g sucralose was added and the mixture stirred at 500 rpm for 15 minutes. About
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2.01 g METOLOSE® 60SH50 HPMC and about 6.00 g KLUCEL ® LF HPC were then added

and the resulting composition mixed at 1,900 rpm for 30 minutes, resulting in a coating
solution. The coating solution was subsequently de-aerated using an aspirator and sonicated
for 10 minutes. The coating solution was formed into mono-layered wafers using a

5 conventional coating technique. The average weight of wafer was 57.68 mg (sd = 1.22 mg)
and thickness was 79 pm (sd = 3.1 pm). The taste of the resulting wafers was good without

bitterness and/or throat irritation.

10
Sodium CMC/HPMC Formulations
Example 20
15 Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 7..14

Anion exchange resin 3.50

CMC 9.14

Lime Flavor 0.24
Polysorbate 80 - 0.10

Ethanol 50.01
Purified Water 84.02

Total 154.15

A vessel was charged with about 84.02 g water, about 50.01 g ethanol, about 7.14 g
20 ketoprofen and 3.50 g DUOLITE® 1083 Cholestyramine anion exchange resin, and the
resulting composition was sonicated for about 30 minutes. About 0.24 g of lime flavor and

about 0.10 g Polysorbate 80 were added, and the mixture sonicated for 10 minutes. About
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9.14 gof AQUALON® CMC-7LF sodium carboxymethyl celullose (“CMC*), a cellulose
gum commercially available from Ashland Chemical Company of Kentucky was then added
and the resulting composition stirred at 400 rpm for 15 minutes, after which the stir speed
was increased to 1900 rpm for 30 minutes, resulting in a coating solution. The coating
solution was subsequently de-aerated using an aspirator and sonicated for 15 minutes. The

coating solution was formed into mono-layered wafers using a conventional coating

technique.

Example 21

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 6.50
Sodium Hydroxide 1.53
Anion exchange resin 6.39
CMC 6.83
HV HPMC 2.23
Lime Flavor 0.23
Polysorbate 80 0.19
Menthol 0.42
PEG-40 Hydrogenated Castor Oil 0.12
Isomalt 1.07
Purified Water 75.21
Total 100.10
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A vessel was charged with about 75.21 g water and about 6.50 g ketoprofen. The
resulting composition was mixed at 500 rpm to form a uniform suspension. The pH was
adjusted by adding 1N NaOH until the pH was above 5.5, an amount of about 1.52 g, and
mixing for about 15 to 20 minutes. About 6.39 g DUOLITE® 1083 Cholestyramine anion
exchange resin was added under mixing and the resulting compositon was mixed for about 30
minutes at 500 rpm. About 0.23 g of lime flavor, about 0.19 g Polysorbate 80, about 0.42 g
menthol, about 1.07 g isomalt and about 0.12 g CREMOPHOR® ELP PEG-40 Hydrogenated
castor oil were added. About 6.83 g of AQUALON® CMC-7LF sodium CMC and about
223 ¢ METOLOSE® 60SH50 HPMC were added and the resulting composition stirred at
1900 rpm for 30 minutes, resulting in a coating solution. The coating solution was
subsequently sonicated for 10 minutes. The sonicated coating solution was formed into
mono-layered wafers using a conventional coating technique. The average weight of the
resulting wafer was 47.93 mg (sd = 0.54 mg) and thickness was 79 pm (sd = 2.4 pm). The

taste of the resulting wafers was good without bitterness and/or throat irritation.

Example 22

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 6.51
Sodium Hydroxide 1.54
Anion exchange resin 6.40
CMC 6.81
HV HPMC 222
Cherry Flavor 0.41
Polysorbate 80 0.21
Menthol 041
PEG-40 Hydrogenated Castor Oil 0.12
Sucralose 0.18
Isomaltidex 1.09
Lysine Hydrochloride 2.34
Ethanol 10.05
Purified Water 96.93
Total 135.21

A vessel was charged with about 96.93 g water, about 10.05 g ethanol and about 6.51
g ketoprofen. The resulting composition was mixed at 500 rpm to form a uniform
suspension. The pH was adjusted by adding IN NaOH until the pH was above 5.5, an
amount of about 1.54 g, and mixing for about 15 to 20 minutes. About 6.40 g DUOLITE®
1083 Cholestyramine anion exchange resin was added under mixing and the resulting
composition was mixed for about 30 minutes at 500 rpm. In a separate beaker, about 2.34 g
Lysine Hydrochloride in an equimolar amount to IN NaOH until a clear solution was formed.
This Lysine hydrochloride solution was added to the mixture. About 0.41 g Cherry flavor,
about 0.21 g Polysorbate 80, about 0.41 g menthol, about 1.09 g isomalt and about 0.12 g
CREMOPHOR® ELP PEG-40 Hydrogenated castor oil were added and the resulting mixture
stirred at 1,900 rpm for 30 minutes. About 6.81 g of AQUALON® CMC-7LF sodium CMC
and about 2.22 g METOLOSE® 60SH50 HPMC were added and the resulting composition

stirred at 1,900 rpm for 30 minutes, resulting in a coating solution. The coating solution was
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subsequently sonicated for 10 minutes. The sonicated coating solution was formed into
mono-layered wafers using a conventional coating technique. The average weight of wafer
was 70.71 mg (sd = 1.50 mg) and thickness was 94 pm (sd = 4.0 um). The resulting film had
good mechanical properties, particularly improved tear strength, with pleasant cooling taste

5 and no bitterness and/or throat irritation.

Example 23

Disintegrable oral films containing a taste masked ketoprofen were produced from the

10 following ingredients:
Component Quantity (g)
Ketoprofen 6.54
Sodium Hydroxide 1.03
Anion exchange resin 6.43
CMC 6.84
HV HPMC 224
Cherry Flavor 0.41
Polysorbate 80 0.22
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.12
Sucralose 0.17
Isomalt 1.07
Lysine Hydrate 2.11
Ethanol 10.03
Purified Water 97.54
Total : 135.15

A vessel was charged with about 97.54 g water, about 10.03 g ethanol and about 6.54
g ketoprofen, and the resulting composition was mixed at 500 rpm to form a uniform
suspension. The pH was adjusted by adding 1N NaOH until the pH was above 5.5, an
15 amount of about 1.03 g, and mixing for about 15 to 20 minutes. About 6.43 g DUOLITE®
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1083 Cholestyramine anion exchange resin was added under mixing and the resulting
composition was mixed for about 30 minutes at 500 rpm. About 2.11 g Lysine Hydrochloride
was added to the mixture to further stabilize the pH. About 0.41 g Cherry flavor, about 0.22
g Polysorbate 80, about 0.40 g menthol, about 1.07 g isomalt and about 0.12 g
CREMOPHOR® ELP PEG-40 Hydrogenated castor oil were added and the resulting mixture
stirred at 500 rpm for 15 minutes. About 6.84 g of AQUALON® CMC-7LF sodium CMC
and about 2.24 g METOLOSE® 60SH50 HPMC were added and the resulting composition
stirred at 1,900 rpm for 30 minutes, resulting in a coating solution. The coating solution was
subsequently sonicated for 10 minutes and de-aerated using an aspirator. The de-aerated
coating solution was formed into mono-layered wafers using a conventional coating
technique

The average weight of the resulting wafers was 48.87 mg (sd = 0.93 mg) and thickness was
75 pm (sd = 3.1 um). This formulation produced a clear film with good mechanical

properties, particularly good tear strength, without bitterness and/or throat irritation.

Example 24

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 7.01
Sodium Hydroxide 1.10
Anion exchange resin 6.89
CMC 6.50
HV HPMC 2.02
Cherry Flavor 0.42
Polysorbate 80 0.19
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.10
Sucralose 0.15
Isomalt 1.02
Lysine Hydrate 2.27
Ethanol 30.04
Purified Water 46.53
Total - | 104.64

A vessel was charged with about 46.53 g water, about 30.04 g ethanol and about 7.01
g ketoprofen. The resulting composition was mixed at 500 rpm to form a uniform
suspension. The pH was adjusted by adding 1N NaOH until the pH was above 5.5, an
amount of about 1.10 g, and mixing for about 15 minutes. About 6.89 g DUOLITE® 1093
Cholestyramine anion exchange resin was added under mixing and the resulting composition
was mixed for about 30 minutes at 500 rpm. About 2.27 g Lysine Hydrochloride was added
to further stabilize the pH. About 0.42 g Cherry flavor, about 0.19 g Polysorbate 80, about
0.40 g menthol, about 1.02 g isomalt and about 0.10 g CREMOPHOR® RH40 PEG-40
Hydrogenated castor oil were added and the resulting mixture stirred at 1,900 rpm for 30
minutes. About 6.50 g of AQUALON® CMC-7LF sodium CMC cellulose gum and about
2.02 g METOLOSE® 60SH50 HPMC were added and the resulting composition stirred at
1,900 rpm for 30 minutes, resulting in a coating solution. The coating solution was

subsequently sonicated for 10 minutes. The sonicated coating solution was formed into
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mono-layered wafers using a conventional coating technique. The average weight of the
resulting wafers was 54.68 mg (sd = 2.07 mg) and the thickness was 79 um (sd = 2.5 um).
The taste of the resulting wafters was good with no bitterness and/or throat irritation.

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 7.05
Sodium Hydroxide 1.11
Anion exchange resin 6.90
CMC 6.51
HV HPMC 2.05
Lime Flavor 0.30
Polysorbate 80 0.19
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.11
Sucralose 0.17
Isomaltidex 1.01
Ethanol 30.01
Purified Water 46.67
Total 102.5

A vessel was charged with about 46.67 g water, about 30.01 g ethanol and about 7.05

g ketoprofen. The resulting composition was mixed at 500 rpm for 15 to 20 minutes to form
a uniform suspension. The pH was adjusted by adding 1N NaOH until the pH was above 5.5,
an amount of about 1.11 g, and the solution mixed for about 15 to 20 minutes at 500 rpm.
About 6.90 g DUOLITE® 1093 Cholestyramine anion exchange resin was added under

mixing and the resulting composition was mixed for about 30 minutes at 500 rpm. A
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premixture containing about 0.30 g lime flavor, about 0.19 g Polysorbate 80, and about 0.11 g
CREMOPHOR® RH40 PEG-40 Hydrogenated castor oil was added and the resulting mixture
stirred at 500 rpm. A premix containing about 0.40 g menthol, about 0.17 g sucralose and
about 1.01 g isomalt was added and the resulting mixture stirred at 500 rpm for 30 minutes.
A premix containing bout 6.51 g of AQUALON® CMC-7LF sodium CMC cellulose gum and
about2.05 g METOLOSE® 60SH50 HPMC was added and the resulting composition stirred
at 1,900 rpm for 30 minutes, resulting in a coating solution. The coating solution was de-
aerated using sonication and low vacuum. The de-aerated coating solution was formed into
mono-layered wafers using a conventional coating technique. The average weight of the
resulting wafers was 60.05 mg (sd = 1.35 mg) and the thickness was 83 pm (sd = 2.2 pm).
The film had good mechanical properties. The resulting wafers tasted good without

bitterness, burning and/or throat irritation.

Example 26

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 5.53
Sodium Hydroxide 0.85
Anion exchange resin 541
CMC 5.10
HV HPMC 1.63
Lime Flavor 0.26
Polysorbate 80 0.13
Menthol 0.32
PEG-40 Hydrogenated Castor Oil 0.08
Sucralose 0.16
Isomalt 0.84
Purified Water 75.84
Total 96.15

A vessel was charged with about 65.84 g water, about 0.85 g NaOH. Subsequently,
ketoprofen was added until the pH was above 5.5, an amount of about 5.53 g. About 5.41 g
DUOLITE® 1093 Cholestyramine anion exchange resin was added under mixing and the
resulting composition was mixed for about 40 minutes at 400 rpm. A flavor premixture
containing about 0.26 g lime flavor, about 0.13 g Polysorbate 80, and about 0.08 g
CREMOPHOR® RH40 PEG-40 Hydrogenated castor oil and 0.32 g menthol was formed in a
separate beakder and mixed until the mthnol dissolved. was addded and the resulting
mixture stirred at 500 rpm. The flavor premix was then added to the ketoprofen mixture and
the resulting mixture stirred for 15 minutes at 300 rpm. About 0.16 g sucralose and about
0.84 g isomalt were added and the resulting mixture stirred at 300 rpm for 15 minutes. A
premix containing about 5.10 g of AQUALON® CMC-7LF sodium CMC and about 1.63 g
METOLOSE® 60SH50 HPMC was added. After addition of the film forming polymer
premix, the stirring was stopped and the mixture was allowed to degas for 30 minutes. This
de-gassed coating solution was formed into mono-layered wafers using a conventional

coating technique. .The average weight of wafer was 39.98 mg (sd = 0.68 mg) and thickness
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was 68 pm (sd = 2.5 pm). The film had good mechanical properties. The resulting wafers

dissolved quickly in the mouth, and the wafer taste was good without bitterness and/or throat

irmtation.

Example 27

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 6.52
Anion exchange resin 6.41
CMC 5.55
HV HPMC 1.75
Lime Flavor 0.31
Polysorbate 80 0.21
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.14
Sucralose 0.16
Isomalt 1.04
Lysine Hydrate 4.21
Purified Water 73.56
Total 100.26

A vessel was charged with about 73.56 g water and then about 4.21 g lysine hydrate.
This composition was mixed until dissolved and then mixed at 500 rpm. Ketoprofen was
added slowly until the pH was above 5.5, an amount of about 6.52 g, and mixed for 15
minutes. About 6.41 g DUOLITE® 1093 Cholestyramine anion exchange resin was added
under mixing and the resulting composition was mixed for about 30 minutes at 500 rpm. A
flavor premixture containing about 0.31 g lime flavor, about 0.21 g Polysorbate 80, and about
0.14 g CREMOPHOR® RH40 PEG-40 Hydrogenated castor oil and 0.40 g menthol was

formed in a separate beakder and mixed until the menthol dissolved. The flavor premixture
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was added to the ketoprofen mixture and the resulting mixture stirred. About 0.16 g
sucralose and about 1.04 g isomalt were added and the resulting mixture stirred at 500 rpm
for 15 min. About 5.55 g of AQUALON® CMC-7LF Sodium CMC and about 1.75 g
METOLOSE® 60SH50 HPMC was added and the resulting composition was mixed at 1,900
rpm for 30 minutes. The composition was then sonicated for 10 minutes and de-aerated using
an aspirator. The aspirated coating solution was formed into mono-layered wafers using a
conventional coating technique. The average weight of wafer was 61.70 mg (sd = 0.64 mg)
and thickness was 82 pm (sd = 3.1 pum). The film had good mechanical properties, especially

improved tear strength. The taste of the resulting wafers was good without bitterness and/or

throat irritation.

Example 28

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 6.53
Anion exchange resin 6.42
CMC 5.57
HV HPMC 1.76
Lime Flavor 0.44
Polysorbate 80 0.22
Menthol 0.41
PEG-40 Hydrogenated Castor Oil 0.80
Sucralose 0.23
Isomaltidex 1.00
Lysine Hydrate 4.22
Purified Water 73.56
Total 101.56
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A vessel was charged with about 73.56 g water and then about 4.22 g lysine hydrate.

This composition was mixed until dissolved and then mixed at 500 rpm. Ketoprofen was
added slowly, in an amount of about 6.53 g, and mixed for 15 minutes. About 6.42 g
DUOLITE® 1093 Cholestyramine anion exchange resin was added slowly under mixing and
the resulting composition was mixed for about 30 minutes at 500 rpm. A flavor premixture
containing about 0.44 g lime flavor, about 0.22 g Polysorbate 80, and about 0.80 g
CREMOPHOR® RH40 PEG-40 Hydrogenated castor oil and 0.41 g menthol adn 0.23 g
sucralose was formed in a separate beakder and added to the ketoporfen mixture. About 1.00
g isomalt was added and the resulting mixture stirred at 500 rpm for 15 min. About 5.57 g of
AQUALON® CMC-7LF sodium CMC and about 1.76 g METOLOSE® 60SH50 HPMC was
added and the resulting composition was mixed at 1,900 rpm for 30 minutes. The
composition was then sonicated for 10 minutes and de-aerated using an aspirator. The
aspirated coating solution was formed into mono-layered wafers using a conventional coating
technique. The average weight of the resulting wafers was 63.20 mg (sd = 1.33 mg) and
thickness was 91 pm (sd = 3.0 pm). The formulation produced a film with good mechanical
properties, partiuclarly good tear strength. The resutling wafer taste was good without

bitterness and/or throat irritation.

HPMC/Pectin sodium CMC/Pectin and Sodium CMC/HPMC/Pectin Formulations

Example 29

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 6.51
Sodium Hydroxide 1.02
Anion exchange resin 6.44
LV HPMC 4.50
Pectin USP 2.00
HV HPMC 2.01
Masking Flavor 0.30
Lime Flavor 0.31
Polysorbate 80 0.31
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.40
Sucralose 0.30
Lysine Hydrate 2.11
Purified Water 73.59
Total 100.20

A vessel was charged with about 73.59 g water and then about 1.02 g NaOH. This
composition was mixed at 500 rpm. Ketoprofen was added slowly, in an amount of about
6.51 g, and mixed for 15 minutes and sonciated for 5 minutes. While mixing at 500 rpm,
about 6.44 g DUOLITE® 1093 Cholestyramine anion exchange resin was added slowly and
the resulting composition was mixed for about 30 minutes at 500 rpm. About 2.11 g lysine
hydrate was added to further stabilize thepH. A flavor premixture containing about 0.30 g
masking flavor, 0.31 g lime flavor, about 0.31 g Polysorbate 80, and about 0.40 g
CREMOPHOR® RH40 PEG-40 Hydrogenated castor oil and 0.40 g menthol and 0.30 g
sucralose was added to the ketoporfen mixture and mixed at 500 rpm. About 2.00 g pectin,
about 4.50 g PHARMACOAT ® 603 HPMC and about 2.01 g METOLOSE® 60SH50 HPMC
was added and the resulting composition was mixed at 2,000 rpm for a minimum of 30
minutes. The composition was then sonicated for 10 minutes and de-aerated using an

aspirator. The aspirated coating solution was formed into mono-layered wafers using a
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conventional coating technique. The average weight of the resulting wafer was 56.64 mg (sd
= 0.68 mg) and thickness was 118 um (sd = 5.8 um). The resulting wafer taste was good with

no bitterness and/or throat irritation and/or burning sensation.

Example 30

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:

Component Quantity (g)
Ketoprofen 6.53
Sodium Hydroxide 1.03
Anion exchange resin 6.42
CMC 3.58
Pectin USP 2.06
HV HPMC 2.01
Masking Flavor 0.31
Lime Flavor 0.33
Polysorbate 80 0.30
Menthol 0.43
PEG-40 Hydrogenated Castor Oil 0.42
Sucralose 0.30
Lysine Hydrate 2.11
Purified Water 89.50
Total 115.33

A vessel was charged with about 89.50 g water and then about 1.03 g IN NaOH. This
composition was mixed at 500 rpm. Ketoprofen was added slowly until the pH was above
5.5, an amount of about 6.53 g. The ketoprofen containing mixture was stirred for 15
minutes and sonciated for 5 minutes. While mixing at 500 rpm, about 6.42 g DUOLITE®
1093 Cholestyramine anion exchange resin was added slowly and the resulting composition
was mixed for about 30 minutes at 500 rpm. About 2.11 g lysine hydrate was added to
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further stabilize the pH. A flavor premixture containing about 0.31 g masking flavor, 0.33 g
lime flavor, about 0.30 g Polysorbate 80, and about 0.42 g CREMOPHOR® RH40 PEG-40
Hydrogenated castor oil and 0.43 g menthol and 0.30 g sucralose was added to the ketoporfen
mixture and mixed at 500 rpm. About 2.06 g pectin, about 3.58 g AQUALON® CMC-7LF
sodium CMC cellulose gum and about 2.01 g METOLOSE® 60SH50 HV HPMC was added
and the resulting composition was mixed at 2,000 rpm for 30 minutes. The composition was
then sonicated for 10 minutes and de-aerated using an aspirator. The aspirated coating
solution was formed into mono-layered wafers using a conventional coating technique. The
average weight of resulting wafers was 53.08 mg (sd = 0.97 mg) and thickness was 79 pm (sd
= 3.4 um). The film had good mechanical properties. The taste of the resutling wafers was

good without bitterness and/or throat irritation.

- Example 31

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 4.51
Sodium Hydroxide 0.71
Anion exchange resin 4.43
CMC 2.47
Pectin USP 1.42
HV HPMC 1.39
Masking Flavor 0.21
Lime Flavor 0.23
Polysorbate 80 0.21
Menthol 0.30
PEG-40 Hydrogenated Castor Oil 0.29
Sucralose 0.21
Lysine Hydrate 1.45
Purified Water 81.91
Total 99.73

About 20 grams of water was added to about 80 grams of the remaining material from

Example 27 to reduce viscosity. The resulting coating solution was then formed into mono-

layered wafers using a conventional coating technique. The average weight of the resulting

wafers was 40.86 mg (sd = 0.37 mg) and thickness was 65 um (sd = 2.2 pm). The resutling

wafers tasted good without bitterness and/or throat irritation.

Example 32

Disintegrable oral films containing a taste masked ketoprofen were produced from the

following ingredients:
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Component Quantity (g)
Ketoprofen 4.52
Sodium Hydroxide 0.71
Anion exchange resin 4.44
CMC or HV HPMC 3.04
Pectin USP 3.03
Masking Flavor 0.20
Lime Flavor , 0.33
Polysorbate 80 0.20
Menthol 0.40
PEG-40 Hydrogenated Castor Oil 0.81
Sucralose 0.30
Lysine Hydrate 1.48
Purified Water 80.76
Total 100.23

A vessel was charged with about 80.76 g water and then about 0.31 g IN NaOH. This
composition was mixed at 500 rpm. Ketoprofen was added slowly until the pH was above
5.5, an amount of about 4.52 g. The ketoprofen containing mixture was sonciated for 5
minutes and 0.4 g of IN NaOH was added, and the resulting composition mixed at 500 rpm
until the pH was 6.5 to 6.8. While mixing at 500 rpm, about 4.44 g DUOLITE® 1093
Cholestyramine anion exchange resin was added slowly and the resulting composition was
mixed for about 30 minutes at 500 rpm. About 1.48 g lysine hydrate was added to further
stabilize the pH. A flavor premixture containing about 0.20 g masking flavor, 0.33 g lime
flavor, about 0.20 g Polysorbate 80, and about 0.81 g CREMOPHOR® RH40 PEG-40
Hydrogenated castor oil and 0.40 g menthol and 0.30 g sucralose was added to the ketoporfen
mixture and mixed at 500 rpm. About 3.03 g pectin and about 3.04 g AQUALON® CMC-
7LF sodium CMC or METOLOSE® 60SH50 HPMC was added and the resulting

composition was mixed at 2,000 rpm for 30 minutes. The composition was then sonicated
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for 10 minutes and de-aerated using an aspirator. The aspirated coating solution was formed
into mono-layered wafers using a conventional coating technique.

The average weight of a few wafers was 43.87 mg (sd = 2.03 mg) and thickness was 64 pm
(sd = 3.4 um). The taste of the resulting wafers was good without bitterness and/or throat

irritation.

It is understood that various other modifications will be apparent to and can be readily
made by those skilled in the art without departing from the scope and spirit of this invention.
Accordingly, it is not intended that the scope of the claims appended hereto be limited to the
description as set forth herein, but rather that the claims be construed as encompassing all the
features of patentable novelty that reside in the present invention, including all features that
would be treated as equivalents thereof by those skilled in the art to which this invention
pertains. Therefore, the present invention should not be limited to any single illustrative

embodiment described herein.

By way of summary, the present invention thus generally concerns:

(1). An edible oral film strip comprising
at least one water dispersible or water disintegrable film forming polymer,
an acidic active pharmaceutical ingredient and

at least one anion exchange resin as a primary taste masking agent.

(2). An edible oral film strip as described in (1) above, wherein said strip further
comprises

an edible alkaline agent.

(3). An edible oral film strip as described in (1) or (2) above, wherein the strip

comprises an alkaline agent selected from hydroxides, edible bicarbonates, edible carbonates,

basic amino acids, buffers and mixtures thereof.
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(4). An edible oral film strip as described in one or more of (1) through (3) above,

wherein said strip further comprises one or more secondary taste masking agents.

(5). An edible oral film strip as described in one or more of (1) through (4) above,
wherein the secondary taste masking agents are selected from one or more of sweetener(s),

flavoring agent(s), cooling sensation agent(s), and taste receptor blocker(s).

(6). An edible oral film strip as described in one or more of (1) through (5) above,
wherein said secondary taste masking agent comprises at least one sweetener selected from
dextrose, lactose, fructose, mannitol, sucrose, trehalose, sucralose, xylitol, mannitol,
aspartame, saccharin, sorbitol, sodium saccharin, sodium cyclamate, acesulfame, honey,

isomalt, maltodextrin, dextrin, dextrates.

(7). An edible oral film strip as described in one or more of (1) through (6) above,
wherein said secondary taste masking agent includes a sweetener composition comprising

isomalt and a sweetener selected from one or more of sucralose, aspartame, saccharine and

acesulfame.

(8). An edible oral film strip as described one or more of (1) through (7) above,
wherein said secondary taste masking agent includes at least one flavouring agent selected
from essential oils or extracts of menthol, wintergreen, peppermint, sweet mint, spearmint,
vanillin, cherry, butterscotch, chocolate, cinnamon, clove, lemon, orange, raspberry, rose,
spice, violet, herbal, fruit, strawberry, grape, pineapple, vanilla, peppermint, peach, kiwi, '
papaya, mango, coconut, tutti fruitti, apple, coffee, plum, watermelon, nuts, green tea,

grapefruit, banana, butter, and chamomile.

(9). An edible oral film strip as described in one or more of (1) through (8) above,
wherein the secondary taste masking agent comprises a cooling sensation agent selected from
one or more of essential oils or extracts of menthol, wintergreen, peppermint, sweet mint,

spearmint.
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(10). An edible oral film strip as described in one or more of (1) through (9) above,
wherein the secondary taste masking agent comprises PEG-40 Hydrogenated Castor Oil as a
taste receptor blocker.

(11). An edible oral film strip as described in one or more of (1) through (10) above,
wherein the acidic active pharmaceutical ingredient is selected from salicylates, propioninc

acid derivatives, acetic acid derivatives, enolic acid derivatives and fenamic acid derivatives.

(12). An edible oral film strip as described in one or more of (1) through (11) above,

wherein the acidic active pharmaceutical ingredient is ketoprofen

(13). An edible oral film strip as described in one or more of (1) through (12) above,
wherein the active ingredient is present in the oral film strips in an amount ranging from

about 3 mg to about 75 mg per unit.

(14). An edible oral film strip as described in one or more of (1) through (13) above,

wherein the anion exchange resin is a strongly basic anion exchange resin.

(15). An edible oral film strip as described in one or more of (1) through (14) above,

wherein the anion exchange resin is cholestyramine.

(16). An edible oral film strip as described in one or more of (1) through (15) above,
wherein the film forming polymer is one of more of cellulose, cellulose derivatives, synthetic
or natural gums, methacrylic acid polymers, methacrylic acid copolymers, acrylic acid
polymers, acrylic acid copolymers, polyacrylamides, polyalkylene oxides, polyalkylene
glycols, carrageanan, pullunan, locust bean gums, bean starches, polyvinyl pyrrolidone,
polyvinyl alcohol, alginic acid, salts of alginic acid, carboxyvinyl polymers, pectin, pectin
derivatives, xanthan gum, xanthan gum derivatives, pea starch and starch derivatives and

mixtures thereof.
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(17). An edible oral film strip as described in one or more of (1) through (16) above,
wherein the film forming polymer is a cellulose derivative selected from methyl cellulose,
ethyl cellulose, hydroxyethyl cellulose, hydroxypropyl methyl cellulose, carboxymethyl
cellulose, sodium carboxymethyl cellulose, and mixtures thereof.

(18). An edible oral film strip as described in one or more of (1) through (17) above,
wherein the film forming polymer is a mixture of sodium carboxymethylcellulose or

methylcellulose and hydroxypropylmethylcellulose.

(19). An edible oral film strip as described in one or more of (1) through (18) above,
wherein the oral film strip comprises at least one emulsifier selected from castor oil
derivatives, cetyl and palmityl alcohol, ethanol, hydrogenated vegetable oils, polyvinyl
alcohol, simethicone, sorbitan ester, glyceryl monostearate, polyoxyethylene alkyl ethers,
polyoxyethylene stearates, poloxamer, polyethylene sorbitan fatty acid esters and mixtures

thereof.

(20). An edible oral film strip as described in one or more of (1) through (19) above,
wherein the oral film strip further comprises at least one ancillary component selected from
bioadhesives for mucosal binding, buffering agents for additional pH control, coloring agents,
stabilizing agents, antioxidants, fillers, permeation enhancers, plasticizers and microbial

preservatives.

(21). An edible oral film strip as described in one or more of (1) through (20) above,
wherein said oral film strip comprises ketoprofen as the active pharmaceutical ingredient,
cholestyramine as the anion exchange resin, an alkaline agent, and secondary taste masking
agents comprising a taste receptor blocking agent, a cooling sensation agent, at least two

sweeteners and one or more flavoring agents.

(22). An edible oral film strip as described in one or more of (1) through (21) above,
wherein said oral film strip comprises ketoprofen as active pharmaceutical ingredient in an

amount ranging from about 10 to 50 wt % based on the weight of the dry oral film strip.
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(23). An edible oral film strip as described in one or more of (1) through (22) above,
wherein said oral film strip comprises at least one anion exchange resin in an amount ranging

from about 12 to 50 wt % based on the weight of the dry oral film strip.

(24). An edible oral film strip as described in one or more of (1) through (23) above,
wherein said oral film strip comprises a taste receptor blocking agent in an amount ranging

from about 0.17 to 6.5 wt % based on the weight of the dry oral film strip.

(25). An edible oral film strip as described in one or more of (1) through (24) above,
wherein said oral film strip comprises a cooling sensation agent in an amount ranging from

about 0.7 to 3.0 wt % based on the weight of the dry oral film strip.

(26). An edible oral film strip as described in one or more of (1) through (25) above,
wherein said oral film strip comprises a sweetener composition comprising at least two
sweeteners in amount ranging from about 0.25 to 3.0 wt % based on the weight of the dry
oral film strip.

(27). An edible oral film strip as described in one or more of (1) through (26) above,
wherein said oral film strip comprises one or more flavouring agents in an amount ranging

from about 0.3 to 4.5 wt % based on the weight of the dry oral film strip.

(28). A method of preparing an edible oral film strip as described in one or more of
(1) through (27) above, comprising

dissolving or suspending a clinically effective amount of an acidic active
pharmaceutical ingredient into a pharmalogically approved solvent to form an active-

ingredient solution;

optionally adjusting the pH of the active-ingredient solution to a pH of between 5.0
and 10.0;

introducing at least one anion ion exchange resin into the optionally pH adjusted

active ingredient solution;
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admixing the active-ingredient/anion exchange resin solution with one or more
water-soluble or water-miscible polymers to produce a film-forming composition;

optionally incorporating one or more excipients selected from cooling agents,
emulsifiers, flavouring agents, sweeteners, taste receptor blockers or ancillary excipients,

optionally sonicating and/or vacuuming the film-forming composition to remove
entrapped air;

coating, extruding or casting the optionally deaereated film forming composition onto
a casting substrate to form a wet film,

drying the coated, extruded or cast wet film;

removing the dried film from the casting substrate; and

cutting the dried film into individual oral film strips.

(29). A method of administering an edible oral film strip comprising applying an
edible oral film strip dosage as decribed in one or more of (1) through (28) above to the oral
cavity of a patient, optionally via a mucoadhesive, and allowing the dosage to dissolve for

subsequent absorption in the GI tract of the patient.

(30). An edible oral film strip comprising

at least one water dispersible or water disintegrable film forming polymer,
a basic active pharmaceutical ingredient,

at least one cation exchange resin as a primary taste masking agent,

an optional edible acidic agent,

and one or more optional secondary taste masking agents.

As used herein and in the appended claims, the term “a” as an article may connote

either the singular or the plural.
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PATENT CLAIMS

1. An edible oral film strip comprising
at least one water dispersible or water disintegrable film forming polymer,
an acidic active pharmaceutical ingredient and

at least one anion exchange resin as a primary taste masking agent.

2. An edible oral film strip as claimed in Claim 1, wherein said strip further
comprises

an edible alkaline agent.

3. An edible oral film strip as claimed in Claim 2, wherein said alkaline agent is

selected from hydroxides, edible bicarbonates, edible carbonates, basic amino acids, buffers

and mixtures thereof.

4. An edible oral film strip as claimed in Claim 1, wherein said strip further
comprises

one or more secondary taste masking agents.

5. An edible oral film strip as claimed in Claim 4, wherein the secondary taste
masking agents are selected from one or more of sweetener(s), flavoring agent(s), cooling

sensation agent(s), and taste receptor blocker(s).

6. An edible oral film strip as claimed in Claim 5, wherein said secondary taste
masking agent comprises at least one sweetener selected from dextrose, lactose, fructose,
mannitol, sucrose, trehalose, sucralose, xylitol, mannitol, aspartame, saccharin, sorbitol,
sodium saccharin, sodium cyclamate, acesulfame, honey, isomalt, maltodextrin, dextrin,

dextrates.
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7. An edible oral film strip as claimed in Claim 4, wherein said secondary taste
masking agent includes a sweetener composition comprising isomalt and a sweetener selected

from one or more of sucralose, aspartame, saccharine and acesulfame.

8. An edible oral film strip as claimed in Claim 4, wherein said secondary taste
masking agent includes at least one flavouring agent selected from essential oils or extracts of
menthol, wintergreen, peppermint, sweet mint, spearmint, vanillin, cherry, butterscotch,
chocolate, cinnamon, clove, lemon, orange, raspberry, rose, spice, violet, herbal, fruit,
strawberry, grape, pineapple, vanilla, peppermint, peach, kiwi, papaya, mango, coconut, tutti
fruitti, apple, coffee, plum, watermelon, nuts, green tea, grapefruit, banana, butter, and

chamomile.

9. An edible oral film strip as claimed in Claim 4, wherein the secondary taste
masking agent comprises a cooling sensation agent selected from one or more of essential

oils or extracts of menthol, wintergreen, peppermint, sweet mint, spearmint.

10. An edible oral film strip as claimed in Claim 4, wherein the secondary taste
masking agent comprises PEG-40 Hydrogenated Castor Oil as a taste receptor blocker.

11. An edible oral film strip as claimed in Claim 1, wherein the acidic active
pharmaceutical ingredient is selected from salicylates, propioninc acid derivatives, acetic acid

derivatives, enolic acid derivatives and fenamic acid derivatives.

12. An edible oral film strip as claimed in Claim 1, wherein the acidic active

pharmaceutical ingredient is ketoprofen.

13. An edible oral film strip as claimed in Claim 1, wherein the active ingredient is
present in the oral film strips in an amount ranging from about 3 mg to about 75 mg per unit.

14. An edible oral film strip as claimed in Claim 1, wherein the anion exchange resin

is a strongly basic anion exchange resin.
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15. An edible oral film strip as claimed in Claim 1, wherein the anion exchange resin

is cholestyramine.

16. An edible oral film strip as claimed in Claim 1, wherein the film forming polymer
is one of more of cellulose, cellulose derivatives, synthetic or natural gums, methacrylic acid
polymers, methacrylic acid copolymers, acrylic acid polymers, acrylic acid copolymers,
polyacrylamides, polyalkylene oxides, polyalkylene glycols, carrageanan, pullunan, locust
bean gums, bean starches, polyvinyl pyrrolidone, polyvinyl alcohol, alginic acid, salts of
alginic acid, carboxyvinyl polymers, pectin, pectin derivatives, xanthan gum, xanthan gum

derivatives, pea starch and starch derivatives and mixtures thereof.

17. An edible oral film strip as claimed in Claim 1, wherein the film forming polymer
is a cellulose derivative selected from methyl cellulose, ethyl cellulose, hydroxyethyl
cellulose, hydroxypropyl methyl cellulose, carboxymethyl cellulose, sodium carboxymethyl

cellulose, and mixtures thereof.

18. An edible oral film strip as claimed in Claim 1, wherein the film forming polymer
is a mixture of sodium carboxymethylcellulose or methylcellulose and

hydroxypropylmethylcellulose.

19. An edible oral film strip as claimed in Claim 1, wherein the oral film strip
comprises at least one emulsifier selected from castor oil derivatives, cetyl and palmityl
alcohol, ethanol, hydrogenated vegetable oils, polyvinyl alcohol, simethicone, sorbitan ester,
glyceryl monostearate, polyoxyethylene alkyl ethers, polyoxyethylene stearates, poloxamer,
polyethylene sorbitan fatty acid esters and mixtures thereof.

20. An edible oral film strip as claimed in Claim 1, wherein the oral film strip further
comprises at least one ancillary component selected from bioadhesives for mucosal binding,
buffering agents for additional pH control, coloring agents, stabilizing agents, antioxidants,

fillers, permeation enhancers, plasticizers and microbial preservatives.
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21. An edible oral film strip as claimed in Claim 1, wherein said oral film strip
comprises ketoprofen as the active pharmaceutical ingredient, cholestyramine as the anion
exchange resin, an alkaline agent, and secondary taste masking agents comprising a taste
receptor blocking agent, a cooling sensation agent, at least two sweeteners and one or more

flavoring agents.

22. An edible oral film strip as claimed in Claim 1, wherein said oral film strip
comprises

ketoprofen as active pharmaceutical ingredient in an amount ranging from about 10 to
50 wt % based on the weight of the dry oral film strip;

at least one anion exchange resin in an amount ranging from about 12 to 50 wt %
based on the weight of the dry oral film strip;

an effective amount of an alkaline agent,

a taste receptor blocking agent in an amount ranging from about 0.17 to 6.5 wt %
based on the weight of the dry oral film strip;

a cooling sensation agent in an amount ranging from about 0.7 to 3.0 wt % based on
the weight of the dry oral film strip;

a sweetener composition comprising at least two sweeteners in amount ranging from
about 0.25 to 3.0 wt % based on the weight of the dry oral film strip;

and

one or more flavouring agents in an amount ranging from about 0.3 to 4.5 wt % based

on the weight of the dry oral film strip.

23. A method of preparing an edible oral film strip as claimed in Claim 1, comprising

dissolving or suspending a clinically effective amount of an acidic active
pharmaceutical ingredient into a pharmalogically approved solvent to form an active-
ingredient solution;

optionally adjusting the pH of the active-ingredient solution to a pH of between 5.0
and 10.0;



10

15

20

25

WO 2012/167878 PCT/EP2012/002291

74

introducing at least one anion ion exchange resin into the optionally pH adjusted
active ingredient solution;

admixing the active-ingredient/anion exchange resin solution with one or more
water-soluble or water-miscible polymers to produce a film-forming composition;

optionally incorporating one or more excipients selected from cooling agents,
emulsifiers, flavouring agents, sweeteners, taste receptor blockers or ancillary excipients,

optionally sonicating and/or vacuuming the film-forming composition to remove
entrapped air;

coating, extruding or casting the optionally deaereated film forming composition onto
a casting substrate to form a wet film,

drying the coated, extruded or cast wet film;

removing the dried film from the casting substrate; and

cutting the dried film into individual oral film strips.

24. A method of administering an edible oral film strip comprising applying an
edible oral film strip dosage to the oral cavity of a patient, optionally via a mucoadhesive, and
allowing the dosage to dissolve for subsequent absorption in the GI tract of the patient.

25. An edible oral film strip comprising

at least one water dispersible or water disintegrable film forming polymer,
a basic active pharmaceutical ingredient,

at least one cation exchange resin as a primary taste masking agent,

an optional edible acidic agent,

and one or more optional secondary taste masking agents.



INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2012/002291

A. CLASSIFICATION OF SUBJECT MATTER

INV. A61K9/00 A61K31/192
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

A61K

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data, BIOSIS, EMBASE

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

example 4
claims 1-16
paragraph [0007]

16 April 2009 (2009-04-16)
example R

11 November 2010 (2010-11-11)

X WO 2006/047365 Al (NOVARTIS AG [CH];
NOVARTIS PHARMA GMBH [AT]; MEYER STEPHAN
[CH]; RAULT) 4 May 2006 (2006-05-04)

X US 2010/285130 Al (SANGHVI PRADEEP [US])

paragraph [0010] - paragraph [0045]
paragraph [0057] - paragraph [0083]

1-24

X WO 2009/048522 Al (FUISZ RICHARD [US]) 25

1-24

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

27 June 2012

Date of mailing of the international search report

10/07/2012

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

Schifferer, Hermann

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/EP2012/002291

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

27 September 2001 (2001-09-27)
claims 1-27
page 6, line 1 - page 23, line 21

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 01/39749 A2 (PANACEA BIOTEC LTD [IN]; 1-24
SINGH AMARJIT [IN]; JAIN RAJESH [IN])
7 June 2001 (2001-06-07)
example 6
X WO 01/70194 Al (WARNER LAMBERT CO [US]) 1-24

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2012/002291
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2006047365 Al 04-05-2006 AR 051397 Al 10-01-2007
AU 2005299741 Al 04-05-2006
BR PI0516238 A 26-08-2008
CA 2577862 Al 04-05-2006
CN 101043880 A 26-09-2007
EP 1804777 Al 11-07-2007
JP 2008517935 A 29-05-2008
KR 20070065890 A 25-06-2007
NZ 553475 A 29-10-2010
PE 09352006 Al 26-10-2006
RU 2007118726 A 27-11-2008
US 2008003267 Al 03-01-2008
WO 2006047365 Al 04-05-2006
ZA 200701557 A 27-08-2008

WO 2009048522 Al 16-04-2009 AU 2008311252 Al 16-04-2009
AU 2008311350 Al 16-04-2009
CA 2702211 Al 16-04-2009
CA 2702222 Al 16-04-2009
CN 101877975 A 03-11-2010
CN 101878025 A 03-11-2010
EA 201070452 Al 30-12-2010
EA 201070453 Al 30-12-2010
EP 2205227 Al 14-07-2010
EP 2217102 Al 18-08-2010
JP 2011500021 A 06-01-2011
JP 2011500567 A 06-01-2011
KR 20100067127 A 18-06-2010
KR 20100067128 A 18-06-2010
US 2010242978 Al 30-09-2010
US 2010247612 Al 30-09-2010
WO 2009048522 Al 16-04-2009
WO 2009048606 Al 16-04-2009

US 2010285130 Al 11-11-2010  NONE

WO 0139749 A2 07-06-2001 AU 3221401 A 12-06-2001
BR 0015994 A 06-08-2002
4 20021855 A3 13-11-2002
EP 1235561 A2 04-09-2002
RU 2216319 C1 20-11-2003
UA 78485 (2 10-04-2007
us 7122198 Bl 17-10-2006
WO 0139749 A2 07-06-2001
ZA 200204193 A 27-05-2003

WO 0170194 Al 27-09-2001 AR 029494 Al 02-07-2003
AT 324864 T 15-06-2006
AU 2972001 A 03-10-2001
AU 2001229720 B2 02-02-2006
AU 2006201888 Al 25-05-2006
BR 0109378 A 03-06-2003
CA 2402988 Al 27-09-2001
CN 1419441 A 21-05-2003
CN 1651092 A 10-08-2005
co 5280057 Al 30-05-2003
CR 6740 A 14-01-2004
4 20023108 A3 16-04-2003

Form PCT/ISA/210 (patent family annex) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/EP2012/002291
Patent document Publication Patent family Publication
cited in search report date member(s) date
DE 60119298 T2 31-08-2006
DK 1267829 T3 11-09-2006
EP 1267829 Al 02-01-2003
EP 1674078 A2 28-06-2006
ES 2261455 T3 16-11-2006
HU 0300035 A2 28-05-2003
IS 6523 A 23-08-2002
JP 4145048 B2 03-09-2008
JP 2003527410 A 16-09-2003
MX  PAD2008425 A 13-12-2002
NO 20024513 A 20-09-2002
NZ 520961 A 31-10-2003
PA 8513901 Al 24-10-2002
PE 11352001 Al 23-11-2001
PL 357135 Al 12-07-2004
PT 1267829 E 31-07-2006
SK 13432002 A3 03-06-2003
SV 2001000345 A 25-09-2001
TW 1290474 B 01-12-2007
us 7067116 Bl 27-06-2006
US 2006204559 Al 14-09-2006
vy 26628 Al 29-06-2001
WO 0170194 Al 27-09-2001
ZA 200206963 A 21-07-2003

Form PCT/ISA/210 (patent family annex) (April 2005)

page 2 of 2




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - description
	Page 53 - description
	Page 54 - description
	Page 55 - description
	Page 56 - description
	Page 57 - description
	Page 58 - description
	Page 59 - description
	Page 60 - description
	Page 61 - description
	Page 62 - description
	Page 63 - description
	Page 64 - description
	Page 65 - description
	Page 66 - description
	Page 67 - description
	Page 68 - description
	Page 69 - description
	Page 70 - description
	Page 71 - claims
	Page 72 - claims
	Page 73 - claims
	Page 74 - claims
	Page 75 - claims
	Page 76 - wo-search-report
	Page 77 - wo-search-report
	Page 78 - wo-search-report
	Page 79 - wo-search-report

