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UNIFORM FILMS FOR RAPID DISSOLVE DOSAGE FORM

INCORPORATING TASTE-MASKING COMPOSITIONS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S. Application No. 10/768,809,

filed January 30, 2004, whichclaims benefit to U.S. Provisional Application No. 60/443,741

filed January 30, 2003; U.S. Application No. 10/768,809is also a continuation-in-part of

PCT/US02/32575,filed October 11, 2002, which claimspriority to U.S. Provisional Application

No.60/386,937, filed June 7, 2002, and U.S. Application No. 10/074,272,filed February 14,

2002, which claimspriority to U.S. Provisional Application No. 60/328,868,filed October 12,

2001; U.S. Application No. 10/768,809 is also a continuation-in-part of PCT/US02/32594, filed

October 11, 2002, which claimspriority to U.S. Provisional Application No. 60/414,276, filed

September27, 2002, U.S. Provisional Application No. 60/386,937, filed June 7, 2002, and U.S.

Application No. 10/074,272, filed February 14, 2002, which claimspriority to U.S. Provisional

Application No. 60/328,868, filed October 12, 2001; and U.S. Application No. 10/768,809is

also a continuation-in-part of PCT/US02/32542,filed October 11, 2002, which claimspriority to

U.S. Provisional Application No. 60/386,937,filed June 7, 2002, U.S. Provisional Application

No. 60/371,940,filed April 11, 2002, and U.S. Application No. 10/074,272, filed February 14,

2002, which claimspriority to U.S. Provisional Application No. 60/328,868, filed October 12,

2001; this application is also a continuation-in-part of U.S. Application No. 10/856,176,filed

May 28, 2004, which claimspriority to U.S. Provisional Application No. 60/473,902, filed May

28, 2003; U.S. Application No. 10/856,176 is also a continuation-in-part of U.S. Application No.

10/768,809; the contents all of which are incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present inventionrelates to rapidly dissolving films and methodsoftheir

preparation. The films contain a polymer component and active ingredients as taste-masked or

controlled-release coated particles uniformly distributed throughoutthe film.
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BACKGROUND OF THE RELATED TECHNOLOGY 

[0003] Active ingredients, such as drugs or pharmaceuticals, may be prepared in a tablet

form to allow for accurate and consistent dosing. However,this form of preparing and

dispensing medications has many disadvantages including that a large proportion of adjuvants

that must be addedto obtain a size able to be handled, that a larger medication form requires

additional storage space, and that dispensing includes counting the tablets which has a tendency

for inaccuracy. In addition, many persons, estimated to be as much as 28% ofthe population,

have difficulty swallowing tablets. While tablets may be broken into smaller pieces or even

crushed as a means of overcoming swallowingdifficulties, this is not a suitable solution for

manytabletor pill forms. For example, crushing or destroying the tablet or pill form to facilitate

ingestion, alone or in admixture with food, mayalso destroy the controlled release properties.

[0004] Asan alternative to tablets and pills, films may be used to carry active ingredients

such as drugs, pharmaceuticals, and the like. However, historically films and the process of

making drug delivery systems therefrom have suffered from a numberof unfavorable

characteristics that have not allowed them to be used in practice.

[0005] Filmsthat incorporate a pharmaceutically active ingredient are disclosed in

expired U.S. Patent No. 4,136,145 to Fuchs, et al. ("Fuchs"). These films may be formedinto a

sheet, dried and then cut into individual doses. The Fuchsdisclosure alleges the fabrication of a

uniform film, which includes the combination of water-soluble polymers, surfactants, flavors,

sweeteners,plasticizers and drugs. Theseallegedly flexible films are disclosed as being useful

for oral, topical or enteral use. Examples of specific uses disclosed by Fuchsinclude application

of the films to mucosal membraneareasof the body, including the mouth,rectal, vaginal, nasal

and ear areas.

[0006] Examination of films made in accordance with the process disclosed in Fuchs,

however,reveals that such films suffer from the aggregation or conglomeration ofparticles,i.c.,

self-aggregation, making them inherently non-uniform. This result can be attributed to Fuchs’

process parameters, which although notdisclosedlikely include the useof relatively long drying

Page 9



  

            

     

 	           

                 

                   

                 

                  

               

                  

                 

               

              

              

                 

         

 	            

            

                 

             

              

               

               

              

 	           

            

             

             

                

 

 
Page 10 
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times, therebyfacilitating intermolecular attractive forces, convection forces, air flow and the

like to form such agglomeration.

[0007] The formation of agglomerates randomly distributes the film components and any

active present as well. When large dosages are involved, a small changein the dimensionsof the

film wouldlead to a large difference in the amountofactive per film. If such films were to

include low dosagesofactive, it is possible that portions ofthe film may be substantially devoid

of any active. Since sheets offilm are usually cut into unit doses, certain doses may therefore be

devoid of or contain an insufficient amount ofactive for the recommendedtreatment. Failure to

achieve a high degree of accuracy with respectto the amountofactive ingredient in the cutfilm

can be harmfulto the patient. For this reason, dosage forms formed by processes such as Fuchs,

would notlikely meet the stringent standards of governmental or regulatory agencies, such as the

U.S. Federal Drug Administration (“FDA”), relating to the variation of active in dosage forms.

Currently, as required by various world regulatory authorities, dosage forms may not vary more

than 10% in the amountof active present. When applied to dosage units based onfilms, this

virtually mandates that uniformity in the film be present.

[0008] The problemsofself-aggregation leading to non-uniformity of a film were

addressed in U.S. Patent No. 4,849,246 to Schmidt ("Schmidt"). Schmidt specifically pointed

out that the methods disclosed by Fuchsdid not provide a uniform film and recognized that that

the creation of a non-uniform film necessarily prevents accurate dosing, which as discussed

aboveis especially important in the pharmaceutical area. Schmidt abandonedthe idea that a

mono-layer film, such as described by Fuchs, may provide an accurate dosage form andinstead

attempted to solve this problem by forming a multi-layered film. Moreover, his processis a

multi-step process that adds expense and complexity and is not practical for commercial use.

[0009] Other U.S. Patents directly addressed the problemsofparticle self-aggregation

and non-uniformity inherent in conventional film forming techniques. In one attempt to

overcome non-uniformity, U.S. Patent 5,629,003 to Horstmannet al. and U.S. Patent 5,948,430

to Zerbe et al. incorporated additional ingredients, i.e. gel formers and polyhydric alcohols

respectively, to increase the viscosity of the film prior to drying in an effort to reduce
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aggregation of the components in the film. These methods have the disadvantage ofrequiring

additional components, which translates to additional cost and manufacturingsteps.

Furthermore, both methods employthe use the conventional time-consuming drying methods

such as a high-temperature air-bath using a drying oven, drying tunnel, vacuum drier, or other

such drying equipment. The long length ofdrying time aids in promoting the aggregation ofthe

active and other adjuvant, notwithstandingthe use ofviscosity modifiers. Such processes also

run the risk of exposing the active,i.e., a drug, or vitamin C, or other components to prolonged

exposure to moisture and elevated temperatures, which may renderit ineffective or even

harmful.

[0010] In addition to the concerns associated with degradation of an active during

extended exposure to moisture, the conventional drying methods themselvesare unable to

provide uniform films. The length of heat exposure during conventional processing, often

referred to as the “heat history”, and the manner in which such heat is applied, have a direct

effect on the formation and morphologyofthe resultant film product. Uniformity is particularly

difficult to achieve via conventional drying methods wherea relatively thicker film, which is

well-suited for the incorporation of a drug active, is desired. Thicker uniform films are more

difficult to achieve because the surfaces of the film and the inner portionsofthe film do not

experience the same external conditions simultaneously during drying. Thus, observation of

relatively thick films made from such conventional processing shows a non-uniform structure

caused by convection and intermolecular forces and requires greater than 10% moisture to

remain flexible. The amountof free moisture can often interfere over time with the drug leading

to potency issues and therefore inconsistency in the final product.

[0011] Conventional drying methods generally include the use of forced hotair using a

drying oven, drying tunnel, and the like. The difficulty in achieving a uniform film is directly

related to the rheological properties and the process ofwater evaporationin the film-forming

composition. Whenthe surface of an aqueous polymersolution is contacted with a high

temperature air current, such as a film-forming composition passing through a hotair oven,the

surface water is immediately evaporated forming a polymerfilm or skin on the surface. This

seals the remainder of the aqueousfilm-forming composition beneath the surface, forming a
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barrier through which the remaining water mustforceitself as it is evaporated in order to achieve

a dried film. As the temperatureoutside the film continuesto increase, water vapor pressure

builds up underthe surface ofthe film, stretching the surface ofthe film, and ultimately ripping

the film surface open allowing the water vapor to escape. As soon as the water vapor has

escaped, the polymerfilm surface reforms, andthis process is repeated, until the film is

completely dried. The result of the repeated destruction and reformation ofthe film surface is

observedas a "ripple effect" which produces an uneven, and therefore non-uniform film.

Frequently, depending on the polymer, a surface will seal so tightly that the remaining wateris

difficult to remove, leading to very long drying times, higher temperatures, and higher energy
costs.

[0012] Other factors, such as mixing techniques, also play a role in the manufacture of a

pharmaceutical film suitable for commercialization and regulatory approval. Air can be trapped

in the composition during the mixing processorlater during the film making process, which can

leave voids in the film product as the moisture evaporates during the drying stage. The film

frequently collapse around the voids resulting in an uneven film surface and therefore, non-

uniformity of the final film product. Uniformityisstill affected even if the voids in the film

caused by air bubbles do not collapse. This situation also provides a non-uniform film in that the

spaces, which are not uniformly distributed, are occupying area that would otherwise be

occupied by the film composition. None of the above-mentioned patents either addresses or

proposesa solution to the problems causedbyair that has been introducedto thefilm.

[0013] Therefore, there is a need for methods and compositions for film products, which

use a minimal numberofmaterials or components, and which provide a substantially non-self-

aggregating uniform heterogeneity throughoutthe area of the films. Desirably, such films are

produced through a selection of a polymer or combination ofpolymers that will provide a

desired viscosity, a film-forming process such as reverse roll coating, and a controlled, and

desirably rapid, drying process which serves to maintain the uniform distribution of non-self-

aggregated components without the necessary addition of gel formers or polyhydric alcohols and

the like which appear to be required in the products and for the processes of prior patents, such

as the aforementioned Horstmann and Zerbe patents. Desirably, the films will also incorporate

Page 12



  

              

        

    

 	           

           

              

            

              

             

              

                 

           

              

    

 	               

                

                

                 

                

          

                

                

               

       

 	               

                

               

                 

 

 
Page 13 

1199-4B CIP

compositions and methods of manufacture that substantially reduce or eliminateair in the film,

thereby promoting uniformityin the final film product.

SUMMARYOF THE INVENTION

[0014] In one aspect, this invention provides rapid-dissolve film products for drug

delivery whereby the active agents are taste-masked or controlled-release coatedparticles

uniformly distributed throughoutthe film. The uniform filmsof this invention can be divided

into equally sized dosage units having substantially equal amounts of each compositional

componentpresent. This advantageis particularly useful because it permits large area films to

be initially formed, and subsequently cut into individual dosage units without concern for

whethereach unit is compositionally equal. Pharmaceutical film dosage formsto date have not

been marketed largely due to the inability to achieve this result. Thus, for example, the films of

the present invention have particular applicability as pharmaceutical dosage delivery systems

because each dosage unit, e.g., each individual dosage film unit, will contain the proper

predetermined amountofdrug.

[0015] In a further aspect of the present invention, methods of forming the filmsofthis

invention are provided, by wet casting methods and hot melt extrusion methods. In a wet casting

method, the film product is formed by combining a polymer anda polar solvent, forming the

combinationinto a film, and drying the film in a controlled manner. Preferably, the film is dried

initially only applying heat to the bottom side ofthe film, in order to maintain a non-self-

aggregating uniform heterogeneity. Desirably, during the initial bottom drying stage,

substantially no convection currents, i.e., hot air currents, are permitted to travel across the top of

the film until the visco-elastic properties of the film are such that the film components are

“locked”in place and cannot moveto cause non-uniformity. At that stage, other methods of

heating to effect drying may be employed.

[0016] The films may be formed with a polar solvent which may be water, a polar

organic solvent, or a combination thereof. An active ingredient may be addedto the polymer and

water combinationpriorto the drying step. Alternatively, or in addition to controlling the drying

the film, the polymer maybeselected in order to provide a viscosity that maintains the non-self-
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aggregating uniform heterogeneity. Moreover, the composition desirably is mixed in a manner

to minimize the incorporationofair into the mixture and is desirably deaerated, such as by

conditioning at room temperature, vacuum treatmentorthelike, to allow trapped air to escape

prior to the drying process. This serves to eliminate bubble and void formationin the final film

product, thereby further improving uniformity. Reverse roll coating is one particularly useful

coating technique mayalso be used to form thefilm.

[0017] Another embodimentof the present invention may include a rapid-dissolve film

product containing at least one water-soluble polymerincluding polyethylene oxide alone or in

combination with a hydrophilic cellulosic polymer, wherein the film product may be free of

added plasticizers. Preferably, the rapid-dissolve film product includes at least one water-soluble

polymer containing about 20% to 100% by weight polyethylene oxide, about 0% to 80% by

weight hydroxypropylmethyl cellulose, and about 0% to 80% by weight hydroxypropyl

cellulose; an active component; sweetener; at least one flavoring; and at least one colorant,

wherein the film product optionally is free of added plasticizers, surfactants, and polyalcohols.

[0018] In another aspect of the present invention, the films employing polyethylene oxide

as the film-forming polymer may be formed bya hot melt extrusion process, whereby an edible

film-forming polymeris provided, and active components are added during manufacture, and the

mixture is blended at elevated temperature in the absence of additional solvent to form a uniform

matrix, and extruded to form a film. Desirably, the film will be further shaped by rollers to a

specified thickness, and allowed to cool and harden to form a self supporting film. A particularly

desirable film forming polymerfor extrusion manufacture is polyethylene oxide, which is heated

to about 65° C to about 80° C during blending to provide a pliable uniform matrix. The extrusion

may be accomplished with a single screw extrusion apparatus or other suitable extrusion

apparatus.

[0019] A particular advantage of the aforementioned extrusion processes when employed

with particulate coated active ingredients is that the absence of additional solvent during the

manufacturing processlessensthe likelihood of dissolution or release ofthe taste-masked or

controlled-release coated active agent during manufacture due to dissolution or solvent effects.
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[0020] Anotheraspectof the present invention providesfilms containing coated particles

that include an active agent and a taste-masking and/or controlled-release coating. Accordingly,

there is provided a drug delivery composition that includes(i) a flowable water-soluble film

forming matrix;(ii) a particulate bioeffecting agent uniformly stationed therein; and(iii) a taste-

masking agentor controlled-release agent coated or intimately associated with the particulate to

provide taste-masking ofthe bioeffecting agent. In some embodiments, the combinedparticulate

and taste-masking agent have a particle size of 200 micronsor less and the flowable water-

soluble film forming matrix is capable of being dried without loss of uniformity in the stationing

of the particulate bioeffecting agent therein.

[0021] In some other embodiments, the taste-masking or controlled-release coated

particles may havea particle size of 50 to 250 microns, and the flowable water-soluble film

forming matrix is capable of being dried withoutloss ofuniformity in the stationing of the

particulate bioeffecting agent therein. The importanceofparticle size is heightened in orally

ingestible thin films, where uniformity is also ofparticular importance, andthe priorart has

failed to recognize suchcritically important features.

[0022] Desirably, the size of the combinedparticulate and taste-masking agent have a

particle size of 150 micronsor less, or 100 micronsor less. The flowable water-soluble film

forming matrix is formable into a dry film of less than about 380 micronsin thickness, for

example less than about 250 micronsin thickness. Desirably, the coated particles are embedded

entirely within the finished films. In other words the dry films of the present invention desirably

have smooth surfaces free of exposed agents or coated particles that could impart grittiness or

maldistribution of the active. Thus, in one aspect of the invention there is provided a film

vehicle which contains a uniform distribution ofactives, as defined herein, being suitably free of

particles which accumulate on the film surface when dried.

[0023] Desirably, the taste-masking or controlled-release agent is a thin film coating over

portionsofthe bioeffecting agent. Useful taste-masking agents include polymeric materials.

Water-soluble polymers are also useful. Desirably, the water-soluble polymer has an average

molecular weight of equalto or greater than about 40,000. Furthermore, water-soluble polymers
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may be acrylic polymers, cellulosic polymers, and combinations thereof. Additionally, vinyl

polymers, crown ethers, hydrogenated oils and waxes, and combinations thereof may also be

used as taste-masking agents.

[0024] In some embodiments described herein, a thin film drug delivery composition

includes: (a) an edible water-soluble film forming matrix; and (b) a coated particulate active

component uniformly stationed therein, wherein the coating on the particulate active component

is a taste-masking or controlled-release agent and wherein the coated particulate active

componenthasaparticle size of 50 to 250 micronsandis uniformly distributed in the film

composition.

[0025] In some other embodiments, there is provided a thin film drug delivery

composition, which includes: (a) an edible water-soluble film forming matrix includingat least

one water-soluble polymer including polyethylene oxide alone or in combination with a

hydrophilic cellulosic polymer; and (b) a coated particulate active component uniformly

stationed therein, wherein the coating on the particulate active componentis a taste-masking

and/or controlled-release agent, and wherein the active componentis uniformly distributed in the

film composition.

[0026] Some other embodiments provide a drug delivery vehicle including:

a dry mucoadhering film having a thickness defined by opposed surfaces; the film

including:

(i) a water-soluble polymer;

(ii) a pharmaceutically active particle including a pharmaceutically active agent; and

a taste-masking agent;

wherein the particle having a particle size of less than about 200 microns andthe taste-

masking agent being present in amounts of about 15-80% by weightoftheparticle.

[0027] Still other embodiments provide a method ofpreparing a thin film drug delivery

vehicle including:

(a) providing a pharmaceutically active agent / taste-masking agent complex,
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(b) combining the complex with a water-soluble polymerand a solvent to form a

mixture with uniform distribution of the complex therein;

(c) casting the mixture onto a planarcarrier surface to form a thin film on the carrier

surface; and

(d) controllably drying the thin film to form a distribution variance of the complex

having less than about 10% variance throughout any given area ofthe thin film.

[0028] In still other embodiments, there is provided a method ofpreparing a thin film

drug delivery vehicle having a substantially uniform distribution of components including:

(a) forming a masterbatch pre-mix of an edible water-soluble polymer component

and water;

(b) feeding a predetermined amountof the premix to at least one mixer;

(c) adding to the at least one mixer a predetermined amountofa taste-masked active

componentincluding a particulate active component and a taste masking agent coating

the particulate active component;

(d) mixing the premix and the taste-masked active componentin the at least one

mixer to form a uniform matrix;

(e) forming a wetfilm from the matrix;

(f) rapidly forming a visco-elastic film by applying hotair currents to the bottom side

of the wet film with substantially no top air flow; and

(g) drying the visco-elastic film to form a self-supporting edible film.

[0029] In yet other embodiments, there is provided a process for makinga self-

supporting, edible film having a substantially uniform distribution of components including:

(a) forming a premix of an edible water-soluble polymer componentcontaining

polyethylene oxide and optionally one or more additional polymers;

(b) blending into the premix a taste-masked active componentincludinga particulate

active componentcoated with a taste masking agent, to form a uniform matrix;

(c) extruding a film from the matrix; and

(d) cooling the film to form a self-supporting edible film.
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equipment. The term heterogeneity, as used in the present invention, includesfilms that will

incorporate a single component, such as a polymer, as well as combinations of components, such

as a polymerand an active. Uniform heterogeneity includes the substantial absence of

aggregates or conglomerates as is commonin conventional mixing and heat drying methods used

to form films.

[0069] Furthermore, the films of the present invention have a substantially uniform

thickness, whichis also not provided by the use of conventional drying methodsused for drying

water-based polymer systems. The absence of a uniform thickness detrimentally affects

uniformity of componentdistribution throughout the area of a given film.

[0070} The film products of the present invention may be produced by a wetcasting

method, using a combination of a properly selected polymer and a polar solvent, optionally

including an active ingredient as well as otherfillers knownin the art. In an alternative

embodiment, a hot melt extrusion process may be used.

[0071] The film products of the present invention contain active agents in taste-masked

or controlled-release coated particles uniformly distributed throughoutthe film. The active

agents maybeflavors, cooling agents, pharmaceuticals, vitamins, nutraceuticals, or other

bioeffecting agents.

[0072] The coatings on the taste-masked or controlled-release particles desirably have a

protective function,in addition to the taste-masked or controlled-release activity. The coatings

desirably are sufficiently physically capable of withstanding the mechanical and thermal forces

associated manufacturing processes, such as mixing,casting, rolling, drying, and hot melt

extrusion.

[0073] Additionally, the coatings desirably do not prematurely release the active agent or

substantially expose the active agent to the environment, e.g., solventor air, such that the active

has the potential to hydrolyze, oxidize, or otherwise be deleteriously affected by undesired

release from the particle coating. Moreover, maintenanceofthe physical and chemicalintegrity

15
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of the coating not only preserves the activity of the active agent, but also allowsfor the coating

to perform its taste-masked or controlled-release function when consumed.

[0074] In embodiments of this invention employing particulate active agents, whether

coated ornot,it is important that the particles not release the active agent during manufacture of

the film, yet provide suitable release in the stomach or mouth during dosing, or during

dissolution testing. Thus, the particles must reside intact during mixing, coating, film forming,

and drying steps, so that the particles remain ready to dissolve in the finished film only in an

appropriate environment. Accordingly, manufacturing conditions must be balanced with the

composition of the particles to provide stability during manufacture, yet appropriate release of

drug. Note that by employing daughter mixers 30 and 30” (see fig. 6) in wet casting

embodiments of this invention, and not adding active drug to the master batch 22, there is less

concern overstability of the particles during possibly extended periods after the master batchis

mixed but prior to film forming operations. With the daughter mixers 30 and 30’, the active

agent or other ingredients that are incompatible with extended hold times in the master batch can

be mixedjust prior to the film forming operations with only minimal contact with the liquid

ingredients prior to film forming. Evenso, the particles should be stable in the liquid film

forming ingredients for a sufficient period of time to compensate for the time required to form

and dry the film after the film forming ingredients leave the daughter mixers. This time period

maybe as long as 30 minutes.

[0075] Similarly, a particular advantage to the extrusion processesof this invention is

that solvents are not normally used in the extrusion methods as described herein. Accordingly,

there is a greaterlikelihood that a coated active agent, if present, will be stable during the

manufacture. Without a solventin the film forming process, there is less likelihood that a coated

particle will dissolve and release the active agent prematurely.

Film-Forming Polymers

[0076] The polymer may be water soluble, water swellable, water insoluble, or a

combination of one or moreeither water soluble, water swellable or water insoluble polymers.

The polymer mayincludecellulose or a cellulose derivative. Specific examples of useful water

16
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soluble polymers include, butare not limited to, polyethylene oxide (PEO), pullulan,

hydroxypropylmethyl cellulose (HPMC), hydroxyethyl cellulose (HPC), hydroxypropyl

cellulose, polyvinyl pyrrolidone, carboxymethylcellulose, polyvinyl alcohol, sodium alginate,

polyethylene glycol, xanthan gum, tragancanth gum, guar gum,acacia gum,arabic gum,

polyacrylic acid, methylmethacrylate copolymer, carboxyvinyl copolymers, starch, gelatin, and

combinations thereof. Specific examples of useful water insoluble polymers include, but are not

limited to, ethyl cellulose, hydroxypropyl ethyl cellulose, cellulose acetate phthalate,

hydroxypropyl methyl cellulose phthalate and combinationsthereof.

Polymers for Wet-Cast Films

[0077] Polymers for wet-cast films may employa polar solvent, such as water or alcohol,

during the manufacturing processto soften or dissolve the polymeric film forming materials.

Preferably, the polymers will be water soluble. As used herein the phrase “water soluble

polymer”and variants thereof refer to a polymerthat is at least partially soluble in water, and

desirably fully or predominantly soluble in water, or absorbs water. Polymers that absorb water

are often referred to as being water swellable polymers. The materials useful with the present

invention may be water soluble or water swellable at room temperature and other temperatures,

such as temperatures exceeding room temperature. Moreover, the materials may be water

soluble or water swellable at pressures less than atmospheric pressure. Desirably, the water

soluble polymers are water soluble or water swellable having at least 20 percent by weight water

uptake. Water swellable polymers having a 25 or greater percent by weight water uptake are

also useful. Films or dosage formsofthe present invention formed from such water soluble

polymersare desirably sufficiently water soluble to be dissolvable upon contact with bodily

fluids.

[0078] Other polymers useful for incorporation into the films of the present invention

include biodegradable polymers, copolymers, block polymers and combinations thereof. Among

the known useful polymers or polymer classes which meet the abovecriteria are: poly(glycolic

acid) (PGA), poly(lactic acid) (PLA), polydioxanoes, polyoxalates, poly(a-esters),

polyanhydrides, polyacetates, polycaprolactones, poly(orthoesters), polyaminoacids,

polyaminocarbonates, polyurethanes, polycarbonates, polyamides, poly(alkyl cyanoacrylates),

17
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and mixtures and copolymers thereof. Additional useful polymers include, stereopolymers of L-

and D-lactic acid, copolymersofbis(p-carboxyphenoxy) propaneacid and sebacic acid, sebacic

acid copolymers, copolymers of caprolactone, poly(lactic acid)/poly(glycolic

acid)/polyethyleneglycol copolymers, copolymers of polyurethane and (poly(lactic acid),

copolymers ofpolyurethane and poly(lactic acid), copolymers of a-amino acids, copolymers of

a-amino acids and caproic acid, copolymers of a-benzyl glutamate and polyethylene glycol,

copolymers of succinate and poly(glycols), polyphosphazene, polyhydroxy-alkanoates and

mixtures thereof. Binary and ternary systems are contemplated.

[0079] Otherspecific polymers useful include those marketed under the Medisorb and

Biodel trademarks. The Medisorb materials are marketed by the Dupont Companyof

Wilmington, Delaware and are generically identified as a “lactide/glycolide co-polymer”

containing “propanoic acid, 2-hydroxy-polymer with hydroxy-polymer with hydroxyacetic acid.”

Four such polymersincludelactide/glycolide 100L, believed to be 100% lactide having a melting

point within the range of 338°-347°F (170°-175°C);lactide/glycolide 100L, believed to be 100%

glycolide having a melting point within the range of 437°-455°F (225°-235°C);lactide/glycolide

85/15, believed to be 85% lactide and 15% glycolide with a melting point within the range of

338°-347°F (170°-175° C); and lactide/glycolide 50/50, believed to be a copolymerof 50%

lactide and 50% glycolide with a melting point within the range of 338°-347°F (170°-175°C).

[0080] The Biodel materials represent a family of various polyanhydrides which differ

chemically.

[0081] Althougha variety of different polymers maybe used,it is desired to select

polymersto provide a desired viscosity of the mixture prior to drying. For example,if the active

or other componentsare not soluble in the selected solvent, a polymer that will provide a greater

viscosity is desired to assist in maintaining uniformity. On the other hand,if the components are

soluble in the solvent, a polymer that provides a lower viscosity maybe preferred.

[0082] The polymerplays an importantrole in affecting the viscosity of the film.

Viscosity is one propertyof a liquid that controls the stability of the active in an emulsion, a

18
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colloid or a suspension. Generally the viscosity of the matrix will vary from about 400 cps to

about 100,000 cps, preferably from about 800 cps to about 60,000 cps, and mostpreferably from

about 1,000 cps to about 40,000 cps. Desirably, the viscosity of the film-forming matrix will

rapidly increase upon initiation of the drying process.

[0083] The viscosity may be adjusted based on the selected active depending on the other

components within the matrix. For example, if the componentis not soluble within the selected

solvent, a proper viscosity may be selected to prevent the componentfrom settling which would

adversely affect the uniformity ofthe resulting film. The viscosity may be adjusted in different

ways. To increase viscosity of the film matrix, the polymer may be chosen ofa higher molecular

weightor crosslinkers may be added, such as salts of calcium, sodium and potassium. The

viscosity may also be adjusted by adjusting the temperature or by adding a viscosity increasing

component. Components that will increase the viscosity or stabilize the emulsion/suspension

include higher molecular weight polymers and polysaccharides and gums, whichinclude without

limitation, alginate, carrageenan, hydroxypropyl methylcellulose, locust bean gum, guar gum,

xanthan gum, dextran, gum arabic, gellan gum and combinationsthereof.

[0084] It has also been observed that certain polymers which when used alone would

ordinarily require a plasticizer to achievea flexible film, can be combined withouta plasticizer

and yet achieve flexible films. For example, HPMC and HPC whenused in combination provide

a flexible, strong film with the appropriate plasticity and elasticity for manufacturing and

storage. No additional plasticizer or polyalcohol is needed for flexibility.

Polymers for Extruded Films

[0085] In an alternative embodimentofthis invention, hot melt extrusion may be used to

form films. For extrusion processes, the polymers must be thermoplastic, meaning the polymers

can be melted inasuitable apparatus, blended with other ingredients as desired, and extruded

underpressure through an orifice to provide a film.

[0086] Amongthe polymersrecited above, polyethylene oxide (PEO), when used alone

or in combination with a hydrophilic cellulosic polymer,is particularly suited to hot melt

19
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extrusion processes, and achieves flexible, strong films. Additionalplasticizers or polyalcohols

mayoptionally be included. Non-limiting examplesof suitable cellulosic polymersfor

combination with PEO include HPC and HPMC. PEO and HPChaveessentially no gelation

temperature, while HPMChasa gelation temperature of 58-64°C (Methocel EF available from

Dow Chemical Co.). Moreover, these films are sufficiently flexible even when substantially free

of organic solvents, which may be removed without compromisingfilm properties. As such, if

there is no solvent present, then there is no plasticizer in the films. PEO basedfilms also exhibit

good resistance to tearing,little or no curling, and fast dissolution rates when the polymer

component contains appropriate levels of PEO.

[0087] To achieve the desired film properties, the level and/or molecular weight of PEO

in the polymer component may be varied. Modifying the PEO contentaffects properties such as

tear resistance, dissolution rate, and adhesion tendencies. Thus, one methodfor controlling film

properties is to modify the PEO content. For instance, in some embodimentsrapid dissolving

films are desirable. By modifying the content of the polymer component, the desired dissolution

characteristics can be achieved.

[0088] In accordance with the present invention, PEO desirably ranges from about 20%

to 100% by weight in the polymer component. In some embodiments, the amount of PEO

desirably ranges from about |mg to about 200mg.

[0089] Tn some embodimentsof the instant invention, a hydrophilic cellulosic polymer

such as HPMC mayalso be used as a water soluble polymer, in from about 0% to about 80% by

weight, or in a ratio of up to about 4:1 with the PEO,and desirably in a ratio of about 1:1.

[0090] In some embodiments, it may be desirable to vary the PEO levels to promote

certain film properties. To obtain films with high tear resistance and fast dissolution rates, levels

of about 50% or greater of PEO in the polymer componentare desirable. To achieve adhesion

prevention, i.e., preventing the film from adheringto the roof of the mouth, PEO levels of about

20% to 75% are desirable. In some embodiments, however, adhesion to the roof of the mouth

maybe desired, such as for administration to animals or children. In such cases, higher levels of
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PEO maybe employed. Morespecifically, structural integrity and dissolution of the film can be

controlled suchthat the film can adhere to mucosa and be readily removed, or adhere more

firmly and bedifficult to remove, depending on the intended use.

[0091] The molecular weight of the PEO mayalso be varied. High molecular weight

PEO,such as about 4 million, may be desired to increase mucoadhesivity of the film. More

desirably, the molecular weight may range from about 100,000 to 900,000, more desirably from

about 100,000 to 600,000, and most desirably from about 100,000 to 300,000. In some

embodiments,it may be desirable to combine high molecular weight (600,000 to 900,000) with

low molecular weight (100,000 to 300,000) PEOs in the polymer component.

[0092] Forinstance, certain film properties, such as fast dissolution rates and high tear

resistance, may be attained by combining small amounts of high molecular weight PEOs with

larger amounts of lower molecular weight PEOs. Desirably, such compositions contain about

60% or greater levels of the lower molecular weight PEO in the PEO-blend polymer component.

[0093] To balance the properties of adhesion prevention, fast dissolution rate, and good

tear resistance, desirable film compositions may include about 50% to 75% low molecular

weight PEO,optionally combined with a small amount of a higher molecular weight PEO, with

the remainder of the polymer componentcontaining a hydrophilic cellulosic polymer (HPC or

HPMC).

Controlled Release Films

[0094] The term "controlled release" is intended to mean the release ofactive at a pre-

selected or desired rate. This rate will vary depending upon the application. Desirable rates

include fast or immediate release profiles as well as delayed, sustained or sequential release.

Combinationsofrelease patterns, suchas initial spiked release followed by lowerlevels of

sustained release of active are contemplated. Pulsed drug releases are also contemplated.

[0095] The polymers that are chosen for the films of the present invention mayalso be

chosento allow for controlled disintegration of the active. This may be achieved by providing a
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substantially water insoluble film that incorporates an active that will be released from the film

over time. This may be accomplished by incorporating a variety ofdifferent soluble or insoluble

polymers and may also include biodegradable polymers in combination. Alternatively, coated

controlled-release active particles may be incorporatedinto a readily soluble film matrix to

achievethe controlled-release property of the active inside the digestive system upon

consumption.

[0096] Films that provide a controlled-release of the active are particularly useful for

buccal, gingival, sublingual and vaginal applications. The films of the present invention are

particularly useful where mucosal membranes or mucosalfluid is present due to their ability to

readily wet and adhereto these areas.

[0097] The convenience of administering a single dose of a medication which releases

active ingredients in a controlled fashion over an extended period of time as opposedto the

administration of a numberofsingle doses at regular intervals has long been recognized in the

pharmaceutical arts. The advantageto the patient and clinician in having consistent and uniform

blood levels ofmedication over an extended period oftime are likewise recognized. The

advantages of a variety of sustained release dosage forms are well known. However,the

preparation ofa film that provides the controlled-release of an active has advantages in addition

to those well-known for controlled-release tablets. For example, thin filmsare difficult to

inadvertently aspirate and provide an increased patient compliance because they need not be

swallowedlike a tablet. Moreover, certain embodiments of the inventive films are designed to

adhere to the buccal cavity and tongue, where they controllably dissolve. Furthermore, thin

films maynot be crushed in the mannerofcontrolled release tablets which is a problem leading

to abuse of drugs such as Oxycontin.

[0098] The actives employedin the present invention may be incorporated into the film

compositions of the present invention in a controlled release form. For example,particles of

drug may be coated with polymers such as ethyl cellulose or polymethacrylate, commercially

available under brand names such as Aquacoat ECD and Eudragit E-100, respectively. Solutions

of drug mayalso be absorbed on such polymer materials and incorporated into the inventive film

22
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compositions. Other components such as fats and waxes, as well as sweeteners and/orflavors

mayalso be employedin such controlled release compositions.

[0099] The actives may be taste-maskedpriorto incorporationinto the film composition,

as set forth in PCT Application No. PCT/US02/32594,titled, Uniform Films For Rapid Dissolve

Dosage Form Incorporating Taste-Masking Compositions, (based on U.S. Provisional

Application No. 60/414,276, Express Mail Label No.: EU552991605 USofthe sametitle, filed

September 27, 2003, attorney docket No. 1199-15P) the entire subject matter ofwhichis

incorporated by reference herein. Taste-maskingofactives, as disclosedtherein, is described

herein below.

Particle Formation

[0100] The active agents employed in the present invention are incorporated into the film

compositions of the present invention in a taste-masked or controlled-release form. Taste-
maskingis useful to avoid unpleasant taste effects, such as bitterness, often associated with the

active agents such as pharmacueuticals. In this embodiment, particles of drug may be coated

with taste-masking agents, for example polymers, oils, or waxes. Additionally, organoleptic

agents, such as, but not limited to sweeteners and/or flavors, may also be employedin suchtaste-

masked compositions, including in the coating layer of the taste masking agent. In alternative

embodiments, the particle coatings impart controlled-release, delayed-release, or sustained-

release characteristics, delaying the release of active agent from the particle in the mouth or gut

of the consumer.

(0101) The taste-maskedor controlled-release particles may be any useful organoleptic

agent, cosmetic agent, pharmaceutical agent, or combinationsthereof.

[0102] Useful organoleptic agents include flavors and sweeteners. Useful cosmetic

agents include breath freshening or decongestant agents, such as menthol, including menthol

crystals.
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[0103] Compositions employing particulate active agents incorporated into films with

taste-masked coatings are disclosed in PCT application WO 2003/030883, titled “Uniform Films

For Rapid Dissolve Dosage Form Incorporating Taste-Masking Compositions,” the entire subject

matter of which is incorporated by reference herein. As used in this application, any reference to

taste-masking by coating particulate active agents should also be understood to encompass

controlled-release coatings of particulate active agents.

[0104] An important consideration for the film based drug delivery compositions

involving a controlled-release or taste-mask particle technologyis that the drug containing

particles remain chemically stable and do not release the active drug during the mixing and film

forming operations of the manufacturing process. Accordingly, with respect to films formed by

a wet casting method, the controlled-release or taste-mask particle compositions should be

sufficiently stable in the mixerprior to the film forming steps, and the casting and drying steps,

so that the particles remain intact in the finished product. In the hot melt extrusion film

manufacturing process, the particles must be stable in the extrusion apparatus and any

subsequent steps, so that the particles remain intact in the finished product.

[0105] In one embodiment, the taste-masking or controlled-release agent is a thin film

coating overa particulate bioeffecting agent. Useful coatings in this embodimentinclude

polymeric and non-polymeric materials.

[0106] Non-limiting examples of polymers include acrylic polymers, cellulosic polymers

or vinyl polymers. Non-limiting examples of non-polymeric materials include crown ethers,

fully hydrogenated oils and waxes. Moreover, the taste masking agents may be watersoluble,

water insoluble or partially water soluble.

[0107] For example, the coating material may be carboxymethyl cellulose; methyl

cellulose; ethyl cellulose; hydroxyl methyl cellulose; hydroxyethyl cellulose; hydroxypropyl

cellulose; hydroxypropylmethy! cellulose; hydroxymethylpropyl cellulose; gum arabic; xanthan

gum; tragacanth; acacia; carageenan; guar gum; locust bean gum;pectin; alginates; gelatinized,

modified or unmodified starch, including tapiocastarch, rice starch, corn starch, potato starch,
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and wheatstarch; polyvinyl alcohol; polyacrylic acid; polyvinyl pyrrolidone; poly(meth)acrylate;

poly(meth)copolymers; dextrin; dextran; proteins, suchas, gelatin, zein, gluten, soy protein, soy

protein isolate, and whey protein; whey protein isolate; casein; levin; collagen; chitin; chitosin;

polydextrose and combinationsthereof.

[0108] Useful acrylic polymers include those available under the trade name Eudragit®

from Réhm America, LLC, such as methacrylic acid co-polymers sold underthe trade names

Eudragit E®, Eudragit L®, Eudragit RD® and Eudragit S®, and polyethylacrylate-

methylmethacrylate sold under the trade name, Eudragit NE®. These acrylic polymers are

generally water soluble materials.

(0109 Useful cellulosic polymers include alkylcelluloses such as methyl or ethyl

cellulose, and hydroxyalkylcelluloses, such as hydroxylmethyl cellulose, hydroxyethyl cellulose,

hydroxypropyl cellulose, hydroxypropylmethyl cellulose, hydroxymethylpropyl cellulose, and

combinations thereof. Useful alkylcelluloses include those sold under the trade names Methocel

E™ by Dow Chemicals. Additionally, useful ethylcelluloses are commercially available

commercially available from FMC Corporation under brand name Aquacoat ECD. These

polymersare generally water soluble materials.

(0110] Moreover, the pharmaceutically active agents may be sprayed and congealed with

fully hydrogenated oils or waxes considered safe for human consumption andarerelatively

stable. Useful, but non-limiting, pharmaceutically acceptable oils include mineraloil, peanutoil,

soybean oil, sunflower oil, corn oil, olive oil, hard palm oil and rapeseedoil.

[0111] Furthermore, crown ether compounds, such as cyclodextrins, are also useful for

coating the pharmaceutically active agents. The pharmaceutically active agents are taste masked

with crown ethers through entrapment or coaccervation methods. Useful cyclodextrins are

commercially available under the trade name of Trappsol® from CTD,Inc.

{0112} In some embodiments, the aforementioned polymeric coatings that affect taste

masking maybe desirable over complexation with ion exchange resins, as has been disclosed in,

for example, European Patent No. EP1267829 B1, because of the high drug loadings that are
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possible with the polymeric coatings as compared to complexation with ion exchangeresins.

Despite allegations to the contrary, we have found the highest useful drug loading on an ion

exchangeresin is about 30% by weight. By contrast, the particle coating of this invention can be

used with 50-95% drug loading, meaningthat a taste-masked particle can contain up to about

95% by weight active and as little as 5% by weight taste-masking polymer. This is a

substantially greater drug loading than known ion exchangeresins, and very important given the

limited size and weightof a film dosage unit, in which maximizing drug loading into a uniform

film is an important consideration.

[0113] In some embodiments, the taste-masking or control-release agent may be present

in the amountof about 5-80% by weight of the particle. In another embodiment,the taste-

masking agent is present in the amount of about 5-60% by weight of the particle. In yet another

embodiment, the taste-masking agent is present in the amount of about 25-35% by weightofthe

particle. The precise loading of drug in the taste-mask coated particle is a function of many

parameters, including the drug, the coating, and any flavors present in the particle or the film

forming matrix.

[0114] Pharmaceutically active agents may be taste-masked with the above-described

taste-masking agents by a variety of techniques. The techniques coat the pharmaceutically active

agents or portions of the pharmaceutically active agents with taste-masking agents to avoid

unpleasant taste effects, such as bitterness, often associated with the pharmaceutically active

agents or drugs. Useful coating techniques include, but are not limited to, fluidized bed coating,

spray congealing coating, agglomeration or granulation coating, entrapment coating,

coaccervation coating, infusion coating, spin coating, ion exchange coating andthe like.

[0115] The fluidized bed coating method is commonly used in pharmaceutical industries

for taste masking pharmaceutically active agents. Fluidized bed coaters achieve fluidization of

the pharmaceutically active agents by introducing a continuous stream of process gas into a

chamber. The coating material is deposited onto the suspended agent as it passes through the

spray path of the coating material. The coated agent is dried. A relative low water solubility

polymeris typically used to coat the active particles’ surface. Minimum limits on particle sizes
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are about 100 to 120 microns. Smaller particle sizes are difficult to achieve due to process

limitation and product loss. Water insoluble pharmaceutically active agents may be suitable

coated with water soluble taste masking agents with this method.

[0116] In the spray congealing method both the pharmaceutically active agents and the

coating materials are sprayed simultaneously into a chamber supplied with process gas to create

a uniformly coated active. This method typically involves the coating of the actives with

material that could be melted at reasonable temperatures, for example fatty materials or polymers

such as certain Eudragit® polymers. The mix of materials are sprayed through a fine nozzle and

cooled through a temperature-controlair stream or a cold surface. Consideration ofmixture

temperature is important. The melting temperature of the coating agent selected should not

exceed a degradation temperature of the pharmaceutically active agent.

{0117} In the agglomeration or granulation method, the pharmaceutically active agents

are mixed with the taste-masking agents and a solvent by mechanical meansor by spray drying.

The solvent is gradually removed by vacuum or heating, or both. Particles are then

agglomerated. The agglomerated particles are not typically coated entirely with the taste

masking agent and some bitterness may result accordingly. The bitterness, however, may be

further reduced by incorporating such coated particles in the films of the present invention.

[0118] In typical entrapment coating methods, certain compoundshaving specific

properties that can trap pharmaceutically active agents into its molecule cages mustfirst be

selected. Compounds,like certain specifically made starches and crown ether type molecules,

such as cyclodextrins and zeolites, are useful with this method. The compoundsandthe agents

are entrapped byionic attraction. The entrapped agents are then precipitated from solution.

[0119] The coaccervation coating method uses two polymers with opposite charges in

solution. Whenthe solution is neutralized an insoluble matrix will precipitate from solution and

trap the pharmaceutically active agents therein. Examples includeinteractions of gum arabic and

gelatin solutions and interactions of cyclodextrins and protein solutions.
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weightof the particle. A particle size of about 150 micronsorless is also useful. Desirably, the

particle size of the particle is about 100 micronsor less. Desirably, the thickness ofthe film is

less than about 380 microns, for example, less than about 250 microns. Furthermore,thetaste-

masking agent maybepresent in the amountof about 20-60% by weightofthe particle.

Desirably, the taste-masking agent is present in the amountof about 25-35% by weight of the

particle.

[0126] In some embodiments,the particulate bioeffecting agent coated with a taste-

masking or controlled-reiease polymer may havea particle size of between 50 to 250 microns.

Desirably, the size of the combined particulate and taste-masking agent havea particle size of

150 micronsorless, for example 100 micronsorless. Particle sizes less than 50 microns may be

unsuitable in some embodiments becauseit is inefficient to coat such smallparticles due to the

large surface area.

{0127} Particle sizes of greater than 250 microns may be unsuitable in some

embodiments becausethe larger particles can “bridge” during the film forming process, meaning

that the particle can extend from the bottom surface to the top surface of the film, or even

protrude beyondthe surface of the film. Such bridging may cause streaking and non-uniformity

of the finished film. Any protruding particles also may be subject to environmental stresses and

premature decomposition, leading to non-uniformity of dosing.

[0128] The aforementionedparticles may be spherical, substantially spherical, or non-

spherical, such as irregularly shaped particles or ellipsoidally shaped particles. Ellipsoidally

shapedparticles or ellipsoids are especially desirable because oftheir ability to maintain

uniformity in the film forming matrix as they tendto settle to a lesser degree as compared to

spherical particles.

[0129] When an active agentis present in the film, the amountof active per unit area is

determined by the uniform distribution of the film. For example, when the films are cut into

individual dosage forms, the amountofthe active in the dosage form can be known with a great

deal of accuracy. This is achieved because the amountofthe active in a given area is
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substantially identical to the amount ofactive in an area of the same dimensionsin anotherpart

of the film. The accuracy in dosageis particularly advantageous whenthe active is a

medicament, i.e., a drug.

{0130] The uniformity is determined by the presence of no more than a 10% by weight of

drug variance throughout the matrix. Desirably, the drug variance is less than 5% by weight, less

than 2% by weight, less than 1% by weight, or less than 0.5% by weight. Moreover, the

particulates have a particle size of 200 micronsor less, Furthermore,the film matrix desirably

has a thickness of less than about 380 microns.

Active Agents

[0131] The active components that may be incorporated into the films of the present

invention include, without limitation, pharmaceutical and cosmetic actives, drugs, medicaments,

proteins, antigens or allergens such as ragweed pollen, spores, microorganisms, seeds,

mouthwash components, flavors, fragrances, enzymes, preservatives, sweetening agents,

colorants, spices, vitamins and combinationsthereof.

Drugs

[0132] A widevariety of medicaments, bioactive active substances and pharmaceutical

compositions may be included in the dosage formsofthe present invention. Examplesof useful

drugs include ace-inhibitors, antianginal drugs, anti-arrhythmias, anti-asthmatics, anti-

cholesterolemics, analgesics, anesthetics, anti-convulsants, anti-depressants, anti-diabetic agents,

anti-diarrhea preparations, antidotes, anti-histamines, anti-hypertensive drugs, anti-inflammatory

agents, anti-lipid agents, anti-manics, anti-nauseants,anti-stroke agents, anti-thyroid

preparations, anti-tumor drugs, anti-viral agents, acne drugs, alkaloids, amino acid preparations,

anti-tussives, anti-uricemic drugs, anti-viral drugs, anabolic preparations, systemic and non-

systemic anti-infective agents, anti-neoplastics, anti-parkinsonian agents, anti-rheumatic agents,

appetite stimulants, biclogical response modifiers, blood modifiers, bone metabolism regulators,

cardiovascular agents, central nervous system stimulates, cholinesterase inhibitors,

contraceptives, decongestants, dietary supplements, dopaminereceptor agonists, endometriosis

management agents, enzymes,erectile dysfunction therapies, fertility agents, gastrointestinal
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agents, homeopathic remedies, hormones, hypercalcemia and hypocalcemia managementagents,

immunomodulators, immunosuppressives, migraine preparations, motion sickness treatments,

muscle relaxants, obesity management agents, osteoporosis preparations, oxytocics,

parasympatholytics, parasympathomimetics, prostaglandins, psychotherapeutic agents,

respiratory agents, sedatives, smoking cessation aids, sympatholytics, tremor preparations,

urinary tract agents, vasodilators, laxatives, antacids, ion exchangeresins, anti-pyretics, appetite

suppressants, expectorants, anti-anxiety agents, anti-ulcer agents, anti-inflammatory substances,

coronary dilators, cerebral dilators, peripheral vasodilators, psycho-tropics, stimulants, anti-

hypertensive drugs, vasoconstrictors, migraine treatments, antibiotics, tranquilizers, anti-

psychotics, anti-tumor drugs, anti-coagulants, anti-thrombotic drugs, hypnotics, anti-emetics,

anti-nauseants, anti-convulsants, neuromuscular drugs, hyper- and hypo-glycemic agents, thyroid

and anti-thyroid preparations, diuretics, anti-spasmodics,terine relaxants, anti-obesity drugs,

erythropoietic drugs, anti-asthmatics, cough suppressants, mucolytics, DNA and genetic

modifying drugs, and combinationsthereof.

[0133] Examples of medicating active ingredients contemplated for use in the present

invention include antacids, H2-antagonists, and analgesics. For example, antacid dosages can be

prepared using the ingredients calcium carbonate alone or in combination with magnesium

hydroxide, and/or aluminum hydroxide. Moreover, antacids can be used in combination with

H,-antagonists.

[0134] Analgesics include opiates and opiate derivatives, such as oxycodone(available

as Oxycontin®), ibuprofen, aspirin, acetaminophen, and combinations thereof that may

optionally include caffeine.

[0135] Other preferred drugs for other preferred active ingredients for use in the present

invention include anti-diarrheals such as immodium AD,anti-histamines, anti-tussives,

decongestants, vitamins, and breath fresheners. Common drugs used alone or in combination for

colds, pain, fever, cough, congestion, runny nose andallergies, such as acetaminophen,

chlorpheniramine maleate, dextromethorphan, pseudoephedrine HCl and diphenhydramine may

be included in the film compositions of the present invention.
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(0136] Also contemplated for use herein are anxiolytics such as alprazolam (available as

Xanax®); anti-psychotics such as clozopin (available as Clozaril®) and haloperidol (available as

Haldol®); non-steroidal anti-inflammatories (NSAID’s) such as dicyclofenacs (available as

Voltaren®) and etodolac (available as Lodine®), anti-histamines such as loratadine (available as

Claritin®), astemizole (available as HismanaJ™), nabumetone(available as Relafen®), and

Clemastine (available as Tavist®); anti-emetics such as granisetron hydrochloride (available as

Kytril®) and nabilone (available as Cesamet™); bronchodilators such as Bentolin®,albuterol

sulfate (available as Proventil®); anti-depressants such as fluoxetine hydrochloride (available as

Prozac®), sertraline hydrochloride (available as Zoloft®), and paroxtine hydrochloride

(available as Paxil®); anti-migraines such as Imigra®, ACE-inhibitors such as enalaprilat

(available as Vasotec®), captopril (available as Capoten®) and lisinopril (available as Zestril®);

anti-Alzheimer’s agents, such as nicergoline; and Ca''-antagonists such as nifedipine (available

as Procardia® and Adalat®), and verapamil hydrochloride (available as Calan®).

[0137] Erectile dysfunction therapies include, but are not limited to, drugs for facilitating

blood flow to the penis, and for effecting autonomic nervousactivities, such as increasing

parasympathetic (cholinergic) and decreasing sympathetic (adrenersic) activities. Useful non-

limiting drugs include sildenafils, such as Viagra®, tadalafils, such as Cialis®, vardenafils,

apomorphines, such as Uprima®, yohimbine hydrochlorides such as Aphrodyne®, and

alprostadils such as Caverject®.

[0138] The popular H2-antagonists which are contemplated for use in the present

invention include cimetidine, ranitidine hydrochloride, famotidine, nizatidien, ebrotidine,

mifentidine, roxatidine, pisatidine and aceroxatidine.

[0139] Active antacid ingredients include, but are not limited to, the following:

aluminum hydroxide, dihydroxyaluminum aminoacetate, aminoacetic acid, aluminum phosphate,

dihydroxyaluminum sodium carbonate, bicarbonate, bismuth aluminate, bismuth carbonate,

bismuth subcarbonate, bismuth subgallate, bismuth subnitrate, bismuth subsilysilate, calcium

carbonate, calcium phosphate, citrate ion (acid or salt), amino acetic acid, hydrate magnesium
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aluminate sulfate, magaldrate, magnesium aluminosilicate, magnesium carbonate, magnesium

glycinate, magnesium hydroxide, magnesium oxide, magnesium trisilicate, milk solids,

aluminum mono-ordibasic calcium phosphate, tricalcium phosphate, potassium bicarbonate,

sodium tartrate, sodium bicarbonate, magnesium aluminosilicates, tartaric acids andsalts.

[0140] Anti-inflammatory agents include steroidal anti-inflammatory drugs, such as

cortisone, triamcinalone, prednisone, prednisolone, and the like.

Other Actives

[0141] The pharmaceutically active agents employedin the present invention may

include allergens or antigens, such as, but not limited to, plant pollens from grasses, trees, or

ragweed; animal danders, which are tiny scales shed from the skin and hair of cats and other

furred animals; insects, such as house dust mites, bees, and wasps; and drugs, such aspenicillin.

[0142] An anti-oxidant may also be addedto the film to prevent the degradation of an

active, especially where the active is photosensitive.

(0143] Cosmetic active agents may include breath freshening compoundslike menthol,

other flavors or fragrances, especially those used for oral hygiene, as well as actives used in

dental and oral cleansing such as quaternary ammonium bases. Theeffect of flavors may be

enhanced using flavor enhancerslike tartaric acid, citric acid, vanillin, or the like.

Dosages

{0144] The film products of the present invention are capable of accommodating a wide

range of amountsofthe active ingredient. The films are capable ofproviding an accurate dosage

amount(determined by the size of the film and concentration ofthe active in the original

polymer/water combination) regardless of whether the required dosage is high or extremely low.

Therefore, depending on the type of active or pharmaceutical composition that is incorporated

into the film, the active amount may be as high as about 300mg,desirably up to about 150mg or

as low as the microgram range, or any amount therebetween.
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[0145] The film products and methodsofthe present invention are well suited for high

potency, low dosage drugs. This is accomplished through the high degree of uniformity of the

films. Therefore, low dosage drugs,particularly more potent racemic mixturesofactives are

desirable.

Flavors

(0146] Flavors may be chosen from natural and synthetic flavoring liquids. An

illustrative list of such agents includes volatile oils, synthetic flavoroils, flavoring aromatics,

oils, liquids, oleoresins or extracts derived from plants, leaves, flowers,fruits, stems and

combinations thereof. A non-limiting representative list of examples includes mintoils, cocoa,

andcitrus oils such as lemon, orange, grape, lime and grapefruit and fruit essences including

apple, pear, peach, grape, strawberry, raspberry, cherry, plum, pineapple, apricot or otherfruit

flavors.

{0147] Useful flavors or flavoring agents include natural andartificial flavors. These

flavorings may be chosen from synthetic flavor oils and flavoring aromatics, and/or oils, oleo

resins and extracts derived from plants, leaves, flowers, fruits and so forth, and combinations

thereof. Non-limiting flavoroils include: spearmint oil, cmnamonoil, peppermintoil, clove oil,

bayoil, thymeoil, cedar leafoil, oil of nutmeg, oi! of sage, and oil ofbitter almonds. Also useful

are artificial, natural or synthetic fruit flavors such as vanilla, chocolate, coffee, cocoa and citrus

oil, including lemon, orange, grape, lime and grapefruit, and fruit essences including apple, pear,

peach, strawberry, raspberry, cherry, plum, pineapple, apricot and the like. These flavorings can

be used individually or in combination. Commonly usedflavors include mints such as

peppermint,artificial vanilla, cinnamon derivatives, and variousfruit flavors, whether employed

individually or in combination. Flavorings such as aldehydes and esters including

cinnamylacetate, cinnamaldehyde,citral, diethylacetal, dihydrocarvyl acetate, eugenyl formate,

p-methylanisole, and the like may also be used. Further examples of aldehyde flavorings

include, but are not limited to acetaldehyde (apple); benzaldehyde (cherry, almond);

cinnamicaldehyde (cinnamon); citral, i.e., alpha citral (lemon, lime); neral, i.e. beta citral(lemon,

lime); decanal (orange, lemon); ethyl vanillin (vanilla, cream);heliotropine, i.e., piperonal

(vanilla, cream); vanillin (vanilla, cream); alpha-amyl cinnamaldehyde (spicy fruity flavors);
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butyraldehyde (butter, cheese);valeraldehyde (butter, cheese); citronellal (modifies, many types);

decanal(citrus fruits); aldehyde C-8 (citrus fruits); aldehyde C-9 (citrus fruits);aldehyde C-12

(citrus fruits); 2-ethyl butyraldehyde (berry fruits); hexenal,i.e. trans-2 (berry fruits); tolyl

aldehyde (cherry, almond); veratraldehyde (vanilla); 12,6-dimethyl- 5-heptenal, i.e. melonal

(melon); 2 dimethyloctanal (greenfruit); and 2-dodecenal(citrus, mandarin); cherry; grape;

mixtures thereof; andthe like.

{0148} Other useful flavorings include aldehydes and esters such as benzaldehyde

(cherry, almond), citral i.e., alphacitral (lemon,lime), neral, i.e., beta-citral (lemon,lime),

decanal (orange, lemon), aldehyde C-8 (citrus fruits), aldehyde C-9 (citrus fruits), aldehyde C-12

(citrus fruits), tolyl aldehyde (cherry, almond), 2,6-dimethyloctanol (green fruit), and 2-

dodecenal(citrus, mandarin), combinations thereof and thelike.

[0149] The amountofflavoring employed is normally a matter of preference, subject to

such factors as flavor type, individual flavor, and strength desired. The amount maybe varied in

order to obtain the result desired in the final product. Such variations are within the capabilities

of those skilled in the art without the need for undue experimentation. In general, amounts of

about 0.1 to about 30 wt% are useful with the practice of the present invention.

Sweeteners

[0150] Suitable sweeteners include both natural and artificial sweeteners. Non-limiting

examples of suitable sweeteners include, e.g.:

water-soluble sweetening agents such as monosaccharides, disaccharides and

polysaccharides such as xylose, ribose, glucose (dextrose), mannose, galactose, fructose

(levulose), sucrose (sugar), high fructose corn syrup, maltose, invert sugar (a mixture of fructose

and glucose derived from sucrose), partially hydrolyzed starch, corn syrup solids, and

dihydrochalcones;

water-soluble artificial sweeteners such as the soluble saccharinsalts, i.e., sodium or

calcium saccharin salts, cyclamate salts, the sodium, ammonium orcalcium salt of 3,4-dihydro-

6-methyl-1,2,3-oxathiazine-4-one-2, 2-dioxide, the potassium salt of 3,4-dihydro-6-methyl-1,2,3-

oxathiazine-4-one-2,2-dioxide (acesulfame-K), the free acid form of saccharin and thelike;
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dipeptide based sweeteners, such as L-aspartic acid derived sweeteners, such as L-

aspartyl-L-phenylalanine methyl] ester (aspartame), L-alpha-aspartyl-N-(2,2,4,4-tetramethyl-3-

thietanyl)-D-alaninamide hydrate, methyl esters of L-aspartyl-L-phenylglycerin and L-aspartyl-

L-2,5 dihydrophenylglycine, L-aspartyl-2,5-dihydro-L-phenylalanine, L-aspartyl-L-(1-

cyclohexyen)-alanine, andthelike;

water-soluble sweeteners derived from naturally occurring water-soluble sweeteners,

such as a chlorinated derivatives of ordinary sugar(sucrose), known, for example, as sucralose;

and

protein based sweeteners such as thaurnatoccous danielli (Thaurnatin I and Ii).

naturally occurring high intensity sweeteners, such as Lo Han Kuo,stevia, steviosides,

monellin, and glycyrrhizin.

[0151] In general, an effective amountofauxiliary sweeteneris utilized to provide the

level of sweetness desired for a particular composition, and this amount will vary with the

sweetener selected. This amount will normally be 0.01 % to about 10 % by weight of the

composition. These amounts may be used to achieve a desired level of sweetness independent

from the flavor level achieved from any optional! flavor oils used. Of course, sweeteners need

not be added to films intended for non-oral administration.

Colors

[0152] Color additives useful in this invention include food, drug and cosmetic colors

(FD&C), drug and cosmetic colors (D&C), or external drug and cosmetic colors (Ext. D&C).

These colors are dyes, their corresponding lakes, and certain natural and derived colorants.

Lakes are dyes absorbed on aluminum hydroxide.

[0153] Other examples of coloring agents include knownazo dyes, organic or inorganic

pigments, or coloring agentsofnatural origin. Inorganic pigments are preferred, suchas the

oxidesoriron ortitanium, these oxides, being added in concentrations ranging from about 0.001

to about 10%, and preferably about0.5 to about 3%, based on the weightofall the components.
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Film Forming Processes

[0154] Thefilms of the present invention may be formed by several different techniques

known in the art of formingfilms, for example, wet casting, or hot melt extrusion methods.

[0155] Desirably, the thickness of the film is less than about 380 microns, for example,

less than about 250 microns.

Wet-Cast Films

[0156] In the wet casting processes, the films may have a non-self-aggregating uniform

heterogeneity of the components within them byutilizing a selected casting, deposition, or

extrusion film forming method and a controlled drying process. Examples of controlled drying

processesinclude, but are not limited to, the use of the apparatus disclosed in U.S. Patent No.

4,631,837 to Magoon ("Magoon"), herein incorporated by reference, as well as hot air

impingementacross the bottom substrate and bottom heating plates. Another drying technique

for obtaining thefilms of the present invention is controlled radiation drying, in the absence of

uncontrolled air currents, such as infrared and radio frequency radiation (i.e. microwaves).

[0157] The objective of the drying processis to provide a method of dryingthe films that

avoids complications, such as the noted "rippling" effect, that are associated with conventional

drying methods and whichinitially dry the upper surface ofthe film, trapping moisture inside. In

conventional oven drying methods, as the moisture trapped inside subsequently evaporates, the

top surface is altered by being ripped open and then reformed. These complications are avoided

by the present invention, and a uniform film is provided by drying the bottom surface ofthe film

first or otherwise preventing the formation of polymerfilm formation (skin) on the top surface of

the film prior to drying the depth of the film. This may be achieved by applyingheatto the

bottom surface of the film with substantially no top air flow, or alternatively by the introduction

of controlled microwaves to evaporate the water or other polar solvent within the film, again

with substantially no top air flow. Yet alternatively, drying may be achieved by using balanced

fluid flow, such as balancedair flow, where the bottom andtop air flows are controlled to

provide a uniform film. In such a case,theair flow directed at the top of the film should not

create a condition which would cause movementofparticles present in the wetfilm, due to
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forces generated by the air currents. Additionally, air currents directed at the bottom ofthe film

should desirably be controlled such that the film does notlift up due to forces from theair.

Uncontrolled air currents, either above or below the film, can create non-uniformity in the final

film products. The humidity level of the area surrounding the top surface mayalso be

appropriately adjusted to prevent premature closure or skinning of the polymersurface.

(0158] This mannerofdrying the films provides several advantages. Amongthese are

the faster drying times and a more uniform surface ofthe film, as well as uniform distribution of

components for any given area in the film. In addition, the faster drying time allows viscosity to

quickly build within the film, further encouraging a uniform distribution of components and

decrease in aggregation of components in the final film product. Desirably, the drying of the

film will occur within about ten minutes or fewer, or more desirably within about five minutes or

fewer.

[0159] The present invention yields exceptionally uniform film products when attention

is paid to reducing the aggregation of the compositional components. By avoiding the

introduction of and eliminating excessive air in the mixing process, selecting polymers and

solvents to provide a controllable viscosity and by drying the film in a rapid manner from the

bottom up, such films result.

[0160] The products and processes of the present invention rely on the interaction among

various steps of the production ofthe films in order to provide films that substantially reduce the

self-aggregation of the components within the films. Specifically, these steps include the

particular method used to form the film, making the composition mixture to prevent air bubble

inclusions, controlling the viscosity ofthe film forming composition and the methodofdrying

the film. Moreparticularly, a greater viscosity of components in the mixture is particularly

useful when the active is not soluble in the selected polar solvent in order to prevent the active

from settling out. However, the viscosity must not be too great as to hinder or prevent the

chosen methodofcasting, which desirably includes reverse roll coating dueto its ability to

provide a film of substantially consistent thickness.
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[0161] In addition to the viscosity of the film or film-forming components or matrix,

there are other considerations taken into account by the present invention for achieving desirable

film uniformity. For example, stable suspensions are achieved which preventsolid (such as drug

particles) sedimentation in non-colloidal applications. One approach provided bythe present

invention is to balance the density of the particulate (p,) and the liquid phase (p1) and increase

the viscosity of the liquid phase (u). For an isolated particle, Stokes law relates the terminal

settling velocity (Vo) of a rigid spherical body ofradius(r) in a viscous fluid, as follows:

Vo = (2g1')(Pp - pr)/9p

[0162] Athigh particle concentrations, however, the local particle concentration will

affect the local viscosity and density. The viscosity of the suspension is a strong function of

solids volumefraction, and particle-particle and particle-liquid interactions will further hinder

settling velocity.

[0163] Stokian analyses have shown that the incorporation of a third phase, dispersed air

or nitrogen, for example, promotes suspension stability. Further, increasing the number of

particles leads to a hinderedsettling effect based on the solids volumefraction. In dilute particle

suspensions, the rate of sedimentation, v, can be expressed as:

wWV,= I/(1 + Ko)

where x = a constant, and @ is the volumefraction of the dispersed phase. Moreparticles

suspendedin theliquid phaseresults in decreased velocity. Particle geometry is also an

important factorsince the particle dimensionswill affect particle-particle flow interactions.

[0164] Similarly, the viscosity of the suspension is dependent on the volumefraction of

dispersed solids. For dilute suspensions of non-interaction spherical particles, an expression for

the suspension viscosity can be expressed as:

H/Hy = 1+ 2.50

where LL, is the viscosity of the continuous phase and ¢ is the solids volumefraction. At higher

volumefractions, the viscosity of the dispersion can be expressed as
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Wo = 14+ 2.5@ + Crp” + Cog? + .....
whereCis a constant.

[0165] The viscosity of the liquid phaseis critical and is desirably modified by

customizing the liquid composition to a viscoelastic non-Newtonian fluid with low yieldstress

values. This is the equivalent ofproducing a high viscosity continuous phaseat rest. Formation

of a viscoelastic or a highly structured fluid phase provides additionalresistive forces to particle

sedimentation. Further, flocculation or aggregation can be controlled minimizing particle-

particle interactions. The net effect would be the preservation of a homogeneous dispersed

phase.

[0166] The addition of hydrocolloids to the aqueous phase of the suspension increases

viscosity, may produce viscoelasticity and can impart stability depending on the type of

hydrocolloid, its concentration and the particle composition, geometry, size, and volumefraction.

The particle size distribution of the dispersed phase needs to be controlled by selecting the

smallest realistic particle size in the high viscosity medium,i.e., <500um. The presence of a

slight yield stress or elastic body at low shear rates may also induce permanentstability

regardless of the apparent viscosity. Thecritical particle diameter can be calculated from the

yield stress values. In the case of isolated spherical particles, the maximum shear stress

developedin settling through a medium of given viscosity can be given as

Tmax = 3Vu/2r

For pseudoplastic fluids, the viscosity in this shear stress regime may well be the zero shearrate

viscosity at the Newtonian plateau.

[0167] A stable suspension is an important characteristic for the manufacture ofa pre-

mix composition which is to be fed into the film casting machineryfilm, as well as the

maintenanceofthis stability in the wet film stage until sufficient drying has occurred to lock-in

the particles and matrix into a sufficiently solid form such that uniformity is maintained. For

viscoelastic fluid systems, a rheology that yields stable suspensions for extended time period,

such as 24 hours, must be balanced with the requirements of high-speed film casting operations.
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A desirable property for the films is shear thinning or pseudoplasticity, whereby the viscosity

decreases with increasing shear rate. Time dependentshear effects such as thixotropyare also

advantageous. Structural recovery and shear thinning behavior are important properties, as is the

ability for the film to self-levelas it is formed.

[0168] The rheology requirements for the inventive compositions and films are quite

severe. This is due to the need to produce a stable suspensionofparticles, for example 30-60

wt%, in a viscoelastic fluid matrix with acceptable viscosity values throughout a broad shear rate

range. During mixing, pumping, andfilm casting, shear rates in the range of 10 — 10° sec.’ may

be experienced and pseudoplasticity is the preferred embodiment.

[0169] In film casting or coating, rheologyis also a defining factor with respect to the

ability to form films with the desired uniformity. Shear viscosity, extensional!viscosity,

viscoelasticity, structural recovery will influence the quality of the film. As anillustrative

example, the leveling of shear-thinning pseudoplastic fluids has been derived as

exgyOU) _ -1)/(2n-1))(4/K)"™ (20/AOOM

where ct is the surface wave amplitude, a, is the initial amplitude, 4 is the wavelength of the

surface roughness, and both “n” and “K”are viscosity power law indices. In this example,

leveling behavioris related to viscosity, increasing as n decreases, and decreasing with

increasing K.

[0170] Desirably, the films or film-forming compositions of the present invention have a

very rapid structural recovery,i.e. as the film is formed during processing, it doesn’t fall apart or

becomediscontinuousin its structure and compositional uniformity. Such very rapid structural

recoveryretards particle settling and sedimentation. Moreover, the filmsor film-forming

compositions of the present invention are desirably shear-thinning pseudoplastic fluids. Such

fluids with consideration of properties, such as viscosity and elasticity, promote thin film

formation and uniformity.
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Wet-Cast Film Forming Methods

[0171] Thefilm products are generally formed by combining a properly selected polymer

and polar solvent, as well as any active ingredientor filler as desired. Desirably, the solvent

content of the combinationis at least about 30% by weightofthe total combination. The matrix

formed by this combination is formedinto a film, desirably by roll coating, and then dried,

desirably by a rapid and controlled drying process to maintain the uniformity of the film, more

specifically, a non-self-aggregating uniform heterogeneity. The resulting film will desirably

contain less than about 10% by weight solvent, more desirably less than about 8% by weight

solvent, even more desirably less than about 6% by weight solvent and mostdesirably less than

about 2%. The solvent may be water, a polar organic solvent including, but not limitedto,

ethanol, isopropanol, acetone, methylene chloride, or any combination thereof.

[0172] When the matrix is formed including the film-forming polymer and polar solvent

in addition to any additives and the active ingredient, this may be done in a numberofsteps. For

example, the ingredients may all be added together or a pre-mix may be prepared. The

advantage of a pre-mixis that all ingredients except for the active may be combined in advance,

with the active added just prior to formation of the film. This is especially important for actives

that may degrade with prolonged exposure to water, air or another polar solvent.

[0173] Figure 6 showsan apparatus 20 suitable for the preparation of a pre-mix, addition

of an active and subsequent formation of a film. The pre-mix or master batch 22, which includes

the film-forming polymer, polar solvent, and any other additives except a drug active is added to

the master batch feed tank 24. The components for pre-mix or master batch 22 are desirably

formed in a mixer (not shown)priorto their addition into the master batch feed tank 24. Then a

pre-determined amountofthe master batch is controllably fed via a first metering pump 26 and

control valve 28 to either or both of the first and second mixers, 30, 30'. The present invention,

however,is not limited to the use of two mixers, 30, 30’, and any number of mixers may suitably

be used. Moreover, the present invention is not limited to any particular sequencing of the

mixers 30, 30°, such as parallel sequencing as depicted in Figure 6, and other sequencing or

arrangements of mixers, such asseries or combination ofparallel and series, may suitably be

used. The required amountofthe drugor other ingredient, suchas a flavor, is added to the
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desired mixer through an opening, 32, 32’, in each of the mixers, 30, 30'. Desirably, the

residence time of the pre-mix or master batch 22 is minimized in the mixers 30, 30’. While

complete dispersion of the drug into the pre-mix or master batch 22 is desirable, excessive

residence times mayresult in leaching ordissolving of the drug, especially in the case for a

soluble drug. Thus, the mixers 30, 30’ are often smaller, i.e. lower residence times, as compared

to the primary mixers (not shown) used in forming the pre-mix or master batch 22. After the

drug has been blended with the master batch pre-mix fora sufficient time to provide a uniform

matrix, a specific amount of the uniform matrix is then fed to the pan 36 through the second

metering pumps, 34, 34'. The metering roller 38 determinesthe thicknessofthe film 42 and

appliesit to the application roller. The film 42is finally formed on the substrate 44 and carried

away via the support roller 46.

{0174 The films of the present invention must be formedinto a sheet prior to drying.

After the desired components are combined to form a multi-component matrix, including the

polymer, water, and an active or other components as desired, the combination is formed into a

sheet or film, by any method known inthe art such as extrusion, coating, spreading, casting or

drawing the multi-component matrix. If a multi-layered film is desired, this may be

accomplished by co-extruding more than one combination of components which maybeofthe

sameor different composition. A multi-layered film may also be achieved by coating, spreading,

or casting a combination onto an already formed film layer.

{01 75] Althougha variety of different film-forming techniques may be used,it is

desirable to select a method that will provide a flexible film, such as reverse roll coating. The

flexibility of the film allows for the sheets of film to be rolled and transported for storage or prior

to being cut into individual dosage forms. Desirably, the films will also be self-supporting or in

other words able to maintain their integrity and structure in the absence of a separate support.

Furthermore, the films of the present invention may be selected of materials that are edible or

ingestible.

[0176] Coating or casting methodsare particularly useful for the purpose of forming the

filmsofthe present invention. Specific examples include reverse roll coating, gravure coating,
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formation in the final product, anti-foaming or surface-tension reducing agents are employed.

Additionally, the speed of the mixture is desirably controlled to prevent cavitation of the mixture

in a mannerwhichpulls air into the mix. Finally, air bubble reduction can further be achieved by

allowing the mix to stand fora sufficient time for bubbles to escape prior to dryingthe film.

Desirably, the inventive process first forms a masterbatch offilm-forming components without

active ingredients such as drugparticles or volatile materials such as flavor oils. The actives are

added to smaller mixes of the masterbatch just prior to casting. Thus, the masterbatch pre-mix

can be allowed to stand for a longer time without concern forinstability in drug or other

ingredients.

[0183] The particles of the present invention may be addedto the film-forming

composition or matrix after the composition or matrix is cast into a film. For example,particles

may be addedto the film prior to the drying of the film. Particles may be controllably metered to

the film and disposed onto the film through a suitable technique, such as through the use of a

doctor blade (not shown) which is a device which marginally or softly touches the surface of the

film and controllably disposes the particles onto the film surface. Other suitable, but non-

limiting, techniques include the use of an additionalroller to place the particles on the film

surface, spraying the particles onto the film surface, and the like. The particles may be placed on

either or both of the opposed film surfaces, i.e., the top and/or bottom film surfaces. Desirably,

the particles are securably disposed onto thefilm, such as being embeddedintothe film.

Moreover, such particles are desirably not fully encased or fully embedded into the film, but

remain exposedto the surface ofthe film, such as in the case where theparticles are partially

embeddedorpartially encased.

[0184] Monitoring and control of the thickness of the film also contributes to the

production of a uniform film by providing a film of uniform thickness. The thickness of the film

may be monitored with gauges such as Beta Gauges. A gauge may be coupled to another gauge

at the end of the drying apparatus, i.e. drying oven or tunnel, to communicate through feedback

loops to control and adjust the opening in the coating apparatus, resulting in control of uniform

film thickness.
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alcohol/water mixture is known to lower water density as well as lower the water's surface

tension. So, any air bubbles trapped inside this mixture solution will also be easily dissipated.

Simethiconesolution provides both of these advantages. It lowers the surface energy of anyair

bubbles that trapped inside the aqueoussolution, as well as lowering the surface tension ofthe

aqueoussolution. Asthe result of this unique functionality, simethicone has an excellent anti-

foaming property that can be used for physiological processes (anti-gas in stomach) as well as

any for external processes that require the removalofair bubbles from a product.

[0191] In order to prevent the formation of air bubbles in the films of the present

invention, the mixing step can be performed under vacuum. However,as soon as the mixing

step is completed, and the film solution is returned to the normal atmosphere condition,air will

be re-introduced into or contacted with the mixture. In manycases,tiny air bubbles will be again

trapped inside this polymeric viscous solution. The incorporation of simethiconeinto the film-

forming composition either substantially reduces or eliminates the formation of air bubbles.

[0192] Simethicone may be addedto the film-forming mixture as an anti-foaming agent

in an amount from about 0.01 weight percent to about 5.0 weight percent, more desirably from

about 0. 05 weight percent to about 2.5 weight percent, and most desirably from about0. 1

weight percent to about 1.0 weight percent.

Drying Wet Cast Films

[0193] The wet film maybe dried using controlled bottom drying or controlled

microwave drying, desirably in the absence of externalair currents or heat on the top (exposed)

surface ofthe film 48 (see figure 6). Controlled bottom drying or controlled microwave drying

advantageously allows for vapor release from the film without the disadvantagesofthe priorart.

Conventional convection air drying from the top is not employed becauseit initiates drying at the

top uppermost portion of the film, thereby forming a barrier against fluid flow, such as the

evaporative vapors, and thermalflow, such as the thermal energy for drying. Such dried upper

portions serveas a barrier to further vaporrelease as the portions beneath are dried, which results

in non-uniform films. As previously mentioned sometop air flow can beused toaid the drying

ofthe films of the present invention, but it must not create a condition that would cause particle
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movementor a rippling effect in the film, both of which would result in non-uniformity. If top

air is employed,it is balanced with the bottom air drying to avoid non-uniformity and prevent

film lift-up on the carrier belt. A balance top and bottom air flow maybe suitable where the

bottom air flow functions as the major source of drying andthe top air flow is the minor source

of drying. The advantage of sometop air flow is to movethe exiting vapors away from the film

thereby aiding in the overall drying process. The use of any topair flow or top drying, however,

must be balanced by a numberoffactors including,but notlimited,to theological properties of
the composition and mechanical aspects of the processing. Any top fluid flow, suchasair, also

must not overcomethe inherent viscosity of the film-forming composition. In other words, the

top air flow cannot break, distort or otherwise physically disturb the surface of the composition.

Moreover, air velocities are desirably below the yield values ofthe film,i.¢., below any force

level that can movetheliquids in the film-forming compositions. For thin or low viscosity

compositions, low air velocity must be used. For thick or high viscosity compositions, higher air

velocities may be used. Furthermore,air velocities are desirable low so as to avoid any lifting or

other movementof the film formed from the compositions.

[0194] Thefilms of the present invention may contain particles that are sensitive to

temperature, such as flavors, which maybevolatile, or drugs, proteins, or antigens, which may

have a low degradation temperature. In such cases, the drying temperature may be decreased

while increasing the drying time to adequately dry the uniform filmsof the present invention.

Furthermore, bottom drying also tendsto result in a lower internal film temperature as compared

to top drying. In bottom drying, the evaporating vapors morereadily carry heat away from the

film as compared to top drying which lowers the internal film temperature. Such lower internal

film temperatures often result in decreased drug degradation and decreased loss of certain

volatiles, such as flavors.

[0195] In alternative embodiments, it may be desirable to dry films at high temperatures.

High heat drying produces uniform films, and leadsto greater efficiencies in film production.

Films containing sensitive active components, however, may face degradation problemsat high

temperatures. Degradation is the “decomposition of a compound. . . exhibiting well-defined

intermediate products.” The American Heritage Dictionary of the English Language (4™ ed.
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2000). Degradation of an active componentis typically undesirable as it may cause instability,

inactivity, and/or decreased potency of the active component. Forinstance,if the active

componentis a drugor bioactive material, this may adversely affect the safety or efficacy of the

final pharmaceutical product. Additionally, highly volatile materials will tend to be quickly

released from this film upon exposure to conventional drying methods.

[0196] Degradation of an active component may occur through a variety of processes,

such as, hydrolysis, oxidation, and light degradation, depending uponthe particular active

component. Moreover, temperature has a significant effect on the rate of such reactions. The

rate ofdegradation typically doubles for every 10°C increase in temperature. Therefore,it is

commonly understood that exposing an active componentto high temperatureswill initiate

and/or accelerate undesirable degradation reactions.

[0197] Proteins are one category of useful active ingredients that will degrade, denature,

or otherwise becomeinactive when they are exposed to high temperatures for extended periods

of time. Proteins serve a variety of functions in the body such as enzymes,structural elements,

hormones and immunoglobulins, Examplesofproteins include enzymes such as pancreatin,

trypsin, pancrelipase, chymotrypsin, hyaluronidase,sutilains, streptokinaw, urokinase,altiplase,

papain, bromelainsdiastase, structural elements such as collagen and albumin, hormonessuch as

thyroliberin, gonadoliberin, adrenocorticottropin, corticotrophin, cosyntropin, sometrem,

somatropion, prolactin, thyrotropin, somatostatin, vasopressin, felypressin, lypressin, insulin,

glucagons, gastrin, pentagastrin, secretin, cholecystokinin-pancreozymin, and

immunomodulators which may include polysaccharides in addition to glycoproteins including

cytokines which are useful for the inhibition and prevention of malignant cell growth such as

tumor growth. A suitable method for the production of some useful glycoproteins is disclosed in

U.S. Patent No. 6,281,337 to Cannon-Carlson,et al., which in incorporated herein in its entirety.

(0198] Temperatures that approach 100°C will generally cause degradation ofproteins as

well as nucleic acids. For example some glycoproteins will degrade if exposed to a temperature

of 70°C for thirty minutes. Proteins from bovine extract are also knownto degrade at such low

temperatures. DNAalso begins to denature at this temperature.
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[0199] Applicants have discovered, however, that the films of the present invention may

be exposed to high temperatures during the drying process without concern for degradation, loss

of activity or excessive evaporation due to the inventive process for film preparation and

forming. In particular, the films may be exposed to temperatures that would typically lead to

degradation, denaturization, or inactivity of the active component, without causing such

problems. According to the present invention, the manner of drying may be controlled to

prevent deleterious levels of heat from reaching the active component.

[0200] Asdiscussed herein, the flowable mixture is prepared to be uniform in content in

accordance with the teachings of the present invention. Uniformity must be maintained as the

flowable mass was formed into a film and dried. During the drying process of the present

invention, several factors produce uniformity within the film while maintaining the active

componentat a safe temperature, i.¢., below its degradation temperature. First, the films of the

present invention have an extremely short heat history, usually only on the order of minutes, so

that total temperature exposure is minimized to the extent possible. The films are controllably

dried to prevent aggregation and migration of components, as well as preventing heat build up

within. Desirably, the films are dried from the bottom. Controlled bottom drying, as described

herein, prevents the formation of a polymerfilm, or skin, on the top surface of the film. As heat

is conducted from the film bottom upward,liquid carrier, ¢.g., water, rises to the film surface.

The absence of a surface skin permits rapid evaporation ofthe liquid carrier as the temperature

increases, and thus, concurrent evaporative cooling of the film. Due to the short heat exposure

and evaporative cooling, the film components such as drag or volatile actives remain unaffected

by high temperatures. In contrast, skinning on the top surface traps liquid carrier molecules of

increased energy within thefilm, thereby causing the temperature within thefilm to rise and

exposing active componentsto high, potentially deleterious temperatures.

[0201] Second, thermal mixing occurs within the film due to bottom heating and absence

of surface skinning. Thermal mixing occurs via convection currents in the film. As heat is

applied to the bottom ofthe film, the liquid near the bottom increases in temperature, expands,

and becomes less dense. As such,this hotter liquid rises and cooler liquid takes its place. While
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rising, the hotter liquid mixes with the cooler liquid and shares thermal energy withit, i.e.,

transfers heat. As the cycle repeats, thermal energy is spread throughoutthe film.

[0202] Robust thermal mixing achieved by the controlled drying process of the present

invention produces uniform heat diffusion throughoutthe film. In the absence of such thermal

mixing, “hot spots” may develop. Pockets ofheat in the film result in the formation of particle

aggregates or danger areas within the film and subsequent non-uniformity. The formation of

such aggregates or agglomerationsis undesirable because it leads to non-uniform films in which

the active may be randomly distributed. Such uneven distribution maylead to large differences

in the amountofactive per film, which is problematic from a safety and efficacy perspective.

{0203} Furthermore, thermal mixing helps to maintain a lower overall temperature inside

the film. Although the film surfaces may be exposed to a temperature above that at which the

active componentdegrades,the film interior may not reach this temperature. Dueto this

temperature differential, the active does not degrade.

[0204] Forinstance, the films of the present invention desirably are dried for 10 minutes

or less. Drying the films at 80°C for 10 minutes produces a temperature differential of about

5°C, This meansthat after 10 minutes of drying, the temperature ofthe inside ofthe film is 5°C

less than the outside exposure temperature. In many cases, however, drying times of less than 10

minutes are sufficient, such as 4 to 6 minutes. Drying for 4 minutes may be accompanied by a

temperature differential of about 30°C, and drying for 6 minutes may be accompanied by a

differential of about 25°C. Due to such large temperature differentials, the films may be dried at

efficient, high temperatures without causing heat sensitive actives to degrade.

[0205] Although the inventive process is not limited to any particular apparatus for the

above-described desirable drying, one particular useful drying apparatus 50 is depicted in Figure

7. Drying apparatus 50 is a nozzle arrangementfor directing hot fluid, such as but not limited to

hot air, towards the bottom ofthe film 42 which is disposed on substrate 44. Hotair enters the

entrance end 52 of the drying apparatus andtravels vertically upward, as depicted by vectors 54,

towardsair deflector 56. Theair deflector 56 redirects the air movement to minimize upward
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force on the film 42. As depicted in Figure 7, the air is tangentially directed, as indicated by

vectors 60 and 60’, as the air passes by air deflector 56 and enters and travels through chamber

portions 58 and 58’ of the drying apparatus 50. With the hotair flow being substantially

tangential to the film 42, lifting ofthe film as it is being dried is thereby minimized. While the

air deflector 56 is depicted as a roller, other devices and geometries for deflecting air or hot fluid

may suitable be used. Furthermore, the exit ends 62 and 62’ of the drying apparatus 50 are flared

downwardly. Such downward flaring provides a downward force or downward velocity vector,

as indicated by vectors 64 and 64’, which tend to provide a pulling or drag effect of the film 42

to preventlifting of the film 42. Lifting of the film 42 may not only result in non-uniformity in

the film or otherwise, but mayalso result in non-controlled processing of the film 42 as the film

42 and/or substrate 44 lift away from the processing equipment.

[0206] Fig. 8 is a sequential representation of the drying process of the present invention.

After mechanical mixing, the film may be placed on a conveyor for continued thermal mixing

during the drying process. At the outset of the drying process, depicted in Section A,the film 1

preferably is heated from the bottom 10 asit is travels via conveyor (not shown). Heat may be

supplied to the film by a heating mechanism,suchas, but not limited to, the dryer depicted in

Fig. 7. As the film is heated, the liquid carrier, or volatile (“V”), begins to evaporate, as shown

by upward arrow 50. Thermal mixingalso initiates as hotter liquid, depicted by arrow 30,rises

and cooler liquid, depicted by arrow 40, takes its place. Because no skin formson the top

surface 20 of the film 1, as shown in Section B the volatile liquid continues to evaporate 50 and

thermal mixing 30/40 continuesto distribute thermal energy throughoutthe film. Once a

sufficient amountofthe volatile liquid has evaporated, thermal mixing has produced uniform

heat diffusion throughout the film 1. The resulting dried film 1 is a visco-elastic solid, as

depicted in Section C. The components desirably are locked into a uniform distribution

throughoutthe film. Although minor amounts of liquid carrier, i.e., water, may remain

subsequentto formation of the visco-elastic, the film may be dried further without movement of

the particles, if desired.

[0207] In one embodiment, a specific example of an appropriate drying methodis that

disclosed by Magoonin U.S. Patent 4,631,837. Magoonis specifically directed toward a method
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of drying fruit pulp. However, the present inventors have adapted this process toward the

preparation of thin films.

[0203] The method and apparatus of Magoon are based on an important property of

water. Although water transmits energy by conduction and convection both within andto its

surroundings, water only radiates energy within and to water. Therefore, the apparatus of

Magoonincludes a surface onto which the fruit pulp is placed that is transparent to infrared

radiation. The underside of the surface is in contact with a temperature controlled water bath.

The water bath temperature is desirably controlled at a temperature slightly below the boiling

temperature of water. When the wetfruit pulp is placed on the surface of the apparatus,this

creates a "refractance window." This meansthat infrared energy is permitted to radiate through

the surface only to the area on the surface occupiedby thefruit pulp, and only until the fruit pulp

is dry. The apparatus ofMagoon providesthe films of the present invention with an efficient

drying time reducing the instance of aggregation of the componentsofthe film.

{0209} Another method of controlling the drying process involves a zone drying

procedure, employing an apparatus containing a drying tunnel having one or more drying zones

and a continuousbelt conveying the film through the drying zones. The conditions of each

drying zone mayvary, for example, temperature and humidity maybeselectively chosen. It may

be desirable to sequentially order the zones to provide a stepped up dryingeffect.

[0210] The speed of the zone drying conveyor maybe constant, or altered at a particular

stage of the drying procedure to increase or decrease exposure ofthe film to the conditions of the

desired zone. Whether continuous or modified, the zone drying dries the film without surface

skinning.

[0211] According to an embodiment of the zone drying apparatus 100, shownin Fig.35,

the film 116 may be fed onto the continuous belt 120, which carries the film through the different

drying zones. The first drying zone thatthe film travels through 101 may be a warm and humid

zone. The second zone 102 maybehotter and drier, and the third zone 103 mayalso be hot and

dry. These different zones may be continuous, oralternatively, they may be separated, as
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depicted by the zone drying apparatus 200 in Fig. 36. The zone drying apparatus, in accordance

with the present invention,is not limited to three drying zones. The film maytravel through

lesser or additional drying zones of varying heat and humidity levels, if desired, to produce the

controlled drying effect of the present invention.

[0212] To further control temperature and humidity, the drying zones may include

additional atmospheric conditions, such as inert gases. The zone drying apparatus further may be

adapted to include additional processes during the zone drying procedure, such as, for example,

spraying and laminating processes, so long as controlled drying is maintained in accordance with

the invention.

{0213} The films mayinitially have a thickness of about 500 um to about 1,500 pm, or

about 20 mils to about 60 mils, and when dried have a thickness from about 3 jum to about 250

um, or about 0.1 mils to about 10mils. Desirably, the dried films will have a thickness of about 2

mils to about 8 mils, and more desirably, from about 3 mils to about 6 mils.

Extrusion Film Forming Methods

[0214] In alternative embodiments, the film products of the present invention may be

formed by extrusion rather than casting methods. Extrusion is particularly useful for film

compositions containing polyethylene oxide-based polymer components. Forinstance, a single

screw extrusion process may be employed in accordance with the present invention. According

to such an extrusion process, pressure builds in the polymer melt so that it may be extruded

through a die or injected into a mold.

{0215] Asfurther explanation, a single screw extruder for use in the process of the

present invention may include a barrel 300 containing a numberofzones 200, as shownin the

extruder 100 depicted in Fig. 37. These zones 200 may have varying temperatures and pressures.

Forinstance, it may be desirable for the zones to increase in temperature as the composition

proceedsthroughthe barrel 300 to the extrusion die 400. Any number of zones maybe included

in accordance with the present invention. In addition, the speed of extrusion may be controlled

to produce desired film properties. For example, the extrusion composition may be held for an
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extended time period in the screw mixing chamber. Althoughthis discussion is directed to single

screw extrusion, other forms of extrusion are knownto those skilled in the art and are considered

well within the scope of the present invention.

[0216] A further advantage to extrusion film forming methodsis that no added solventis

normally employed, which simplifies the film forming processparticularly where controlled

release or taste-masked active agents are employed. Wherethe active agent is in a particle

coated with a water soluble polymer, the absence of added solvent during manufacture reduces

the likelihood of dissolution or release of the taste-masked or controlled-release coated active

agent during manufacture due to dissolution or solventeffects.

{0217} It may be particularly desirable to employ extrusion methods for forming film

compositions containing polyethylene oxide (PEO) polymer components. In this embodiment,

the compositions may contain PEO or PEO blendsin the polymer component, and may be

substantially free of solvents, A particularly useful polymer that may be blended with PEOis a

hydrophilic cellulosic polymer, such as hydroxypropylmethyl cellulose (HPMC), hydroxyethyl

cellulose (HEC), hydroxypropyl cellulose (HPC), or hydroxymethyl cellulose (HMC). The

aforementioned polymers are knownin theart of hot melt extrusion as suitable thermoplastic,

water soluble polymers for drugs. See, for example, McGinity et al., in Encycl, Pharm. Tech., 3d

Ed., vol. 2, pp. 2004-2020 (2006). The PEO containing film forming compositions may

optionally be essentially free of added plasticizers, surfactants, and polyalcohols. The

compositions may be extruded as a sheet at processing temperatures of less than about 90°C in

an extrusion apparatus.

[0218] In a typical extrusion method, a pre-mix of water soluble polymers such as PEO

or PEO blendsis fed into the extrusion apparatus, such as a single screw extruder shownin Fig.

37. The active, which maybe a taste-masked particulate, may be added to the polymer feed or

added to the extruder in a separate feed. The mixture is blended, and warmed and melted in the

extruder screw to provide a uniform liquid matrix. The film may be formed byforcing the

matrix through rollers or a die. The extrudate may be deposited onto a moving substrate as it

leaves the extrusionorifice. Optionally, the speed of the substrate can be faster than the speed of
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the extrudate leaving the orifice, which stretches the extrudate to a desired film thickness. The

film so formed will have a highly uniform distribution ofactive.

[0219] The extruded film composition may then be cooled by any mechanism known to

those of ordinary skill in the art. For example, chill rollers, air cooling beds, or water cooling

beds may be employed. The cooling step is particularly desirable for these film compositions

because PEO tends to hold heat.

Optional Components

[0220] A variety of other components andfillers may also be addedto the films of the

present invention. These may include, withoutlimitation, surfactants; plasticizers which assist in

compatibilizing the components within the mixture; polyalcohols; anti-foaming agents, such as

silicone-containing compounds, which promote a smootherfilm surface by releasing oxygen

from the film; and thermo-setting gels such as pectin, carageenan, and gelatin, which help in

maintaining the dispersion of components.

[0221] The variety of additives that can be incorporated into the inventive compositions

may provide a variety of different functions. Examplesof classes of additives include excipients,

lubricants, buffering agents, stabilizers, blowing agents, pigments,coloring agents,fillers,

bulking agents, sweetening agents, flavoring agents, fragrances, release modifiers, adjuvants,

plasticizers, flow accelerators, mold release agents, polyols, granulating agents, diluents, binders,

buffers, absorbents, glidants, adhesives, anti-adherents, acidulants, softeners, resins, demulcents,

solvents, surfactants, emulsifiers, elastomers and mixtures thereof. These additives may be

added with the active ingredient(s).

[0222] Useful additives include, for example, gelatin, vegetable proteins such as

sunflower protein, soybean proteins, cotton seed proteins, peanut proteins, grape seed proteins,

wheyproteins, wheyprotein isolates, blood proteins, egg proteins, acrylated proteins, water-

soluble polysaccharides such as alginates, carrageenans, guar gum,agar-agar, xanthan gum,

gellan gum, gum arabic and related gums (gum ghatti, gum karaya, gum tragancanth),pectin,

water-soluble derivatives of cellulose: alkylcelluloses hydroxyalkylcelluloses and
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hydroxyalkylalkyicelluloses, such as methylcelulose, hydroxymethylcellulose,

hydroxyethylcellulose, hydroxypropylcellulose, hydroxyethylmethylcellulose,

hydroxypropylmethylcellulose, hydroxybutylmethylcellulose, cellulose esters and

hydroxyalkylcellulose esters such as cellulose acetate phthalate (CAP),

hydroxypropylmethylcellulose (HPMC); carboxyalkylcelluloses, carboxyalkylalkylcelluloses,

carboxyalkylcellulose esters such as carboxymethylcellulose and their alkali metal salts; water-

soluble synthetic polymers such as polyacrylic acids and polyacrylic acid esters, polymethacrylic

acids and polymethacrylic acid esters, polyvinylacetates, polyvinylalcohols,

polyvinylacetatephthalates (PVAP), polyvinylpyrrolidone (PVP), PVY/vinyl acetate copolymer,

and polycrotonic acids; also suitable are phthalated gelatin, gelatin succinate, crosslinked gelatin,

shellac, water soluble chemical derivatives ofstarch, cationically modified acrylates and

methacrylates possessing, for example, a tertiary or quaternary amino group, such as the

diethylaminoethyl group, which may be quaternized if desired; and other similar polymers.

[0223] Such extenders may optionally be added in any desired amount desirably within

the range of up to about 80%, desirably about 3% to 50% and more desirably within the range of

3% to 20% based on the weight of all components.

[0224] Further additives may be inorganicfillers, such as the oxides of magnesium

aluminum,silicon,titanium,etc. desirably in a concentration range of about 0.02% to about 3%

by weight and desirably about 0.02% to about 1% based on the weight of all components.

(0225] Further examples of additives are plasticizers which include polyalkylene oxides,

such as polyethylene glycols, polypropylene glycols, polyethylene-propylene glycols, organic

plasticizers with low molecular weights, such as glycerol, glycerol monoacetate, diacetate or

triacetate, triacetin, polysorbate, cetyl alcohol, propylene glycol, sorbitol, sodium

diethylsulfosuccinate, triethyl citrate, tributyl citrate, and the like, added in concentrations

ranging from about 0.5% to about 30%,and desirably ranging from about 0.5% to about 20%

based on the weight of the polymer.
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(0226] There may further be added compounds to improve the flow properties of the

starch material such as animalor vegetable fats, desirably in their hydrogenated form, especially

those whichare solid at room temperature. These fats desirably have a melting point of 50°C or

higher. Preferred are tri-glycerides with C12-, Cy4-, Cig-, Cyg-, C29- and C22- fatty acids. These

fats can be added alone without adding extendersor plasticizers and can be advantageously

added alone or together with mono- and/or di-glycerides or phosphatides, especially lecithin.

The mono-and di-glycerides are desirably derived from the types of fats described above,i.e.

with Cy2-, Cya-, Cig-, Cig-, Cro- and Cr2- fatty acids.

[0227] The total amounts used of the fats, mono-, di-glycerides and/or lecithins are up to

about 5% and preferably within the range of about 0.5% to about 2% by weightofthe total

composition

[0228] It may be useful to add silicon dioxide, calcium silicate, or titanium dioxide ina

concentration of about 0.02% to about 1% by weightof the total composition. These compounds

act as texturizing agents.

[0229] These additives are to be used in amounts sufficient to achieve their intended

purpose. Generally, the combination of certain of these additives will alter the overall release

profile of the active ingredient and can be used to modify, i.e. impede or accelerate the release.

[0230] Lecithin is one surface active agent for use in the present invention. Lecithin can

be included in the feedstock in an amount of from about 0.25% to about 2.00% by weight. Other

surface active agents,i.e. surfactants, include, but are not limited to, cetyl alcohol, sodium lauryl

sulfate, the Spans™ and Tweens™ which are commercially available from ICI Americas,Inc.

Ethoxylated oils, including ethoxylated castor oils, such as Cremophor® EL whichis

commercially available from BASF,are also useful. Carbowax™is yet another modifier which

is very useful in the present invention. Tweens™or combinations of surface active agents may

be used to achieve the desired hydrophilic-lipophilic balance (“HLB”). The present invention,

however, does not require the use of a surfactant and films or film-forming compositionsofthe
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present invention maybeessentially free of a surfactant while still providing the desirable

uniformity features of the present invention.

(0231] Asadditional modifiers which enhance the procedure and product of the present

invention are identified, Applicants intend to includeall such additional modifiers within the

scope of the invention claimed herein.

[0232] Other ingredients include binders which contribute to the ease of formation and

general quality of the films. Non-limiting examples of binders include starches, pregelatinize

starches, gelatin, polyvinylpyrrolidone, methylcellulose, sodium carboxymethylcellulose,

ethylcellulose, polyacrylamides, polyvinyloxoazolidone, and polyvinylalcohols.

[0233] Further potential additives include solubility enhancing agents, such as substances

that form inclusion compoundswith active components. Such agents maybe usefulin

improving the properties of very insoluble and/or unstable actives. In general, these substances

are doughnut-shaped molecules with hydrophobic internal cavities and hydrophilic exteriors.

Insoluble and/or instable actives mayfit within the hydrophobic cavity, thereby producing an

inclusion complex, which is soluble in water. Accordingly, the formation of the inclusion

complex permits very insoluble and/or instable actives to be dissolved in water. A particularly

desirable example of such agents are cyclodextrins, which are cyclic carbohydrates derived from

starch. Other similar substances, however, are considered well within the scope ofthe present

invention.

Testing Films for Uniformity

[0234] It may bedesirable totest the films of the present invention for chemical and

physical uniformity during the film manufacturing process. In particular, samples of the film

may be removed andtested for uniformity in film components between various samples. Film

thickness, color, assay of active ingredients, and overall appearance may also be checkedfor

uniformity. Uniform filmsare desired, particularly for films containing pharmaceuticalactive

components for safety and efficacy reasons.
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[0235] A method for testing uniformity in accordance with the present invention includes

conveying a film through a manufacturing process. This process may include subjecting the film

to drying processes, dividing the film into individual dosage units, and/or packaging the dosages,

among others. Asthe film is conveyed through the manufacturing process, for example on a

conveyorbelt apparatus, it is cut widthwiseinto at least one portion. Theat least one portion has

opposing ends that are separate from any otherfilm portion. For instance, if the film is a roll, it

may be cut into separate sub-rolls. Cutting the film may be accomplished by a variety of

methods, such as with a knife, razor, laser, or any other suitable means for cutting a film.

[0236] Thecut film then may be sampled by removing small pieces from each ofthe

opposed endsofthe portion(s), without disrupting the middle of the portion(s). Leaving the

middle section intact permits the predominantportion ofthe film to proceed through the

manufacturing process without interrupting the conformity of the film and creating sample-

inducted gaps in the film. Accordingly, the concern of missing dosesis alleviated as the film is

further processed, e.g., packaged. Moreover, maintaining the completeness of cut portions or

sub-rolls throughout the process will help to alleviate the possibility of interruptions in further

film processing or packaging due to guilty controlissues, for example, alarm stoppage due to

notice of missing pieces,

[0237] After the end pieces, or sampling sections, are removed from the film portion(s),

they maybetested for uniformity in the content of components between samples. Any

conventional means for examining and testing the film pieces may be employed, such as, for

example, visual inspection, use of analytical equipment, and any other suitable means known to

those skilled in the art. If the testing results show non-uniformity between film samples, the

manufacturing process may be altered. This can save time and expense because the process may

be altered prior to completing an entire manufacturing run. For example, the drying conditions,

mixing conditions, compositional components and/orfilm viscosity may be changed. Altering

the drying conditions may involve changing the temperature, drying time, moisture level, and

dryer positioning, amongothers.
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[0238] Moreover, it may be desirable to repeat the steps of sampling and testing
throughout the manufacturing process. Testing at multiple intervals may ensure that uniform

film dosages are continuously produced. Alterations to the process can be implemented at any

stage to minimize non-uniformity between samples.

{0239] The cut portions may be tested for chemical and physical uniformity using any

conventional means for examining and testing the film pieces knownin the art. For example,

visual inspection, conventional or electron microscopy, chemicaltesting, or use of analytical

equipment maybe used.

[0240] The testing can be used for quality contro! purposes, for example to assure that

the physical and chemical content of the film is uniform and matches desired specifications.

Additionally, the testing can be used to assay for desired content of active ingredients. Testing

can also be used for other purposes, such as adjusting the manufacturing process to achieve

optimum efficiency and appropriate physical and chemical properties and uniformity.

Uses of Thin Films

[0241] The thin films of the present invention are well suited for many uses. The high

degree of uniformity of the components of the film makes them particularly well suited for

incorporating pharmaceuticals. Furthermore, the polymers used in construction of the films may

be chosen to allow for a range of disintegration times for the films. A variation or extension in

the time over which a film will disintegrate may achieve control over the rate that the active is

released, which mayallow for a sustained release delivery system. In addition, the films may be

used for the administration of an active to any of several body surfaces, especially those

including mucous membranes,suchasoral, anal, vaginal, ophthalmological, the surface of a

wound,either on a skin surface or within a body such as during surgery, and similar surfaces.

[0242] The films may be used to orally administer an active. This is accomplished by

preparing the films as described above and introducing them to the oral cavity of a mammal.

This film may be prepared and adhered to a second or support layer from whichit is removed

prior to use, i.e. introduction to the oral cavity. An adhesive may be used to attach the film to the
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support or backing material which maybe any of those known intheart, and is preferably not

watersoluble. If an adhesiveis used, it will desirably be a food grade adhesivethatis ingestible

and doesnotalter the properties of the active. Mucoadhesive compositions are particularly

useful. The film compositions in many cases serve as mucoadhesives themselves.

[0243] The films may be applied under or to the tongue of the mammal. Whenthisis

desired, a specific film shape, corresponding to the shape of the tongue maybepreferred.

Therefore the film may be cut to a shape wherethe side of the film corresponding to the back of

the tongue will be longer than the side corresponding to the front of the tongue. Specifically, the

desired shape maybethat of a triangle or trapezoid. Desirably, the film will adhereto the oral

cavity preventing it from being ejected from the oral cavity and permitting more ofthe active to

be introduced to the oral cavity as the film dissolves.

[0244] The films of the present invention are desirably packagedin sealed, air and

moisture resistant packages to protect the active from exposure oxidation, hydrolysis,

volatilization and interaction with the environment. Referring to Figure 1, a packaged

pharmaceutical dosage unit 10, includes each film 12 individually wrapped in a pouch or

between foil and/or plastic laminate sheets 14. As depicted in Figure 2, the pouches 10, 10' can

be linked together with tearable or perforated joints 16. The pouches 10, 10’ may be packagedin

a roll as depicted in Figure 5 or stacked as shown in Figure 3 and sold in a dispenser 18 as shown

in Figure 4. The dispenser maycontain a full supply of the medication typically prescribed for

the intended therapy, but due to the thinness of the film and package, is smaller and more

convenientthan traditional bottles used for tablets, capsules and liquids. Moreover, the films of

the present invention dissolve instantly upon contact with saliva or mucosal membraneareas,

eliminating the need to wash the dose down with water.

[0245] Desirably, a series of such unit doses are packaged together in accordance with

the prescribed regimenor treatment, ¢.g., a 10-90 day supply, depending onthe particular

therapy. The individual films can be packaged on a backing and peeled offforuse.

62

Page 69



  

 	              

               

       

  

       

 	            

       

            

             

               

                

               

              

                  

              

               

               

             

               

            

                 

              

             

                 

              

             

               

               

                

                    

 

 
Page 70 

1199-4B CIP

(0246] The features and advantages of the present invention are more fully shown by the

following examples which are provided for purposes of illustration, and are not to be construed

as limiting the invention in any way.

EXAMPLES

Preparation Of Taste-Masked Pharmaceutically Active Agents:

[0247] The following drugs were coated with taste masking components and were used

in the films ofthe present invention.

a. Fluidized Bed Coating: A taste-masked particle was prepared having a core

material of northindrone (Norlutin®). Northindrone wasfirst sieved through a 60 mesh screen

having a 250 micron sieve opening. Theresulting particles, i.e., having particles sizes ofless

than 250 microns, were then coated by the fluidized bed coating procedure in a Verse Glatt

Fluidized Bed using a Wurster Column. Accordingly, a 625 grams of 5 % methylcellulose and

0.5 % Acesulfame® K (a non-caloric sweetener) solution was prepared. The solution was then

applied onto 500 gramsofthe sieved northindrone powderat an air pressure of40 psi through a

Gustav Schlick nozzle model 941. The fluidized bed temperature was heated and maintained at

115°F during the spraying process. At the end of coating, the resulting particles were further

dried therein for 3 minutes. A total of 530 grams taste masked northindrone wasobtained.

b. Agglomeration Process: A sweetener solution of 94 grams of 2.5 % sodium

saccharin and 2.5 % Acesulfame® K was prepared. A dry blend of 60 gramsof

hydroxypropylmethy! cellulose and 40 gramsofsilica dioxide with 20 gramspolythiazide

(Renese®) was made. The sweetener solution was then sprayeda little at a time onto the dry

blend powder during low-shear mixing. The dry powder was,at this point, being agglomerated

through the granulation/absorption process, The wet mixture was then dried in a convection

oven at 105°F for 17 hours. The resulting dried product was ground in a Fitz HammerMill

grinder and sieved through a 100 mesh screen having a 149 micron sieve opening.

C. Pelletization Process: The following product was made using a model RV02 Mix

Pelletizer (made by Eirich Machines Ltd.) at maximum mixing speed. A small of crashed ice

was added, slowly through a funnel, to the 40 grams Loratidine®, 40 grams Aspartame®, 10

grams hydroxypropyl cellulose and 5 grams gum arabic powder mix in the mixer while mixing at

low settings ofboth pan rotation and mixing motor. It took 1 to 2 minutesto add the ice. Once
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the ice addition was completed, both the pan and the rotor mix were tumedto high speed to form

spherical particles. The end point was determined by examiningthe particles using a low power

microscope. Whenthe end point is not reached after 2 minutes of intense mixing, additional 1 to

2 minutes mixing with or without adding moreiceis tried. This procedure is repeated until the

end pointis reach, i.e., the spherical particles are formed. The wet samples obtained were dried

in a tray dryer at 55°C for about 5 hours. Theresulting particles size ranged from 20 to 200

mesh. The particles were then sieved to obtain the desired particlesize.

d. Infusion Method: A dry blend of 3.7 grams of Sucralose®, 10 gramsfluoxetine

HCI (Prozac®), and 1.25 grams polyvinylpyrrolidone were mixed uniformly. Water of 5.0

grams and 2.74 grams of propylene glycol were then added to the mixture and mixed thoroughly.

To this mixture, 22 grams of hydroxypropylmethyl cellulose was added and blended under a

high shear Stephan Mixerforat least 3 minutes. Theresulting particles were sieved through a

100 mesh screen and were ready to be usedin film matrix solution.

e. Triglyceride Reduction Formula™ microspheres from Southwest Research

Institute were coated with ethylcellulose by a spinning and congealing particle producing

process. The coated particles had a particle size of less than 100 microns. The polymer

condensed on the drug particles thereby imparting a taste-masked pharmaceutically active agent.

f. Tamoxifen was produced by spray coating 50 to 100 micronsized particles of

Eudragit® E100 (cationic methacrylate with dimethylamino ethyl ammonium groups). During

fluidized coating, coated particles were isolated using a fractional separation device which

insured particles having a size of less than 150 microns. The estimated level of coating was

about 15%. The polymer condensedonthe drug particles thereby imparting a taste-masked

pharmaceutically active agent.

g. Torsemide wascoatedbya critical fluid process by dissolving torsemide in

polyethylene glycol (400 molecular weight) which was added to a flowing stream of supercritical

CO, by using a sonic spray nozzle. The resulting droplet size was controlled to produce

approximated 150 micron sized sphericalparticles. The particles were then moved to an

apparatus used for spraying a polymer coating. The polymer condensed onthe drug particles

thereby imparting a taste-masked pharmaceutically active agent. The polymer coating used was

Eudragit® E100 dissolved in ethanol at 15% solids. The coated product wasisolated by

lowering the pressure and removal of the CO2 andthe ethanol.
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h. Felodipine was coated via an emulsion solvent evaporation method using acrylate

methacrylate copolymers (Eudragit® RL or Eudragit® PO and Eudragit® RS or Eudragit® PO)

as the coating materials. The mean sphere diameter was 12 microns with a drugloading of about
50%.

i. Digoxin was coated with Trappsol® cyclodextrin. A 50%(wt/vol) solution of

chemically modified cyclodextrin was produced by mixing it with water at room temperature. A

finely ground digoxtin (less than 15 microns) was suspendedin the solution with mild stirring.

The mix wasstirred for 60 minutes and any undissolved drug was removedbycentrifugation

through a 0.45 micron sized membrane. Spray drying of the solution yielded a dry powder with

a 10% drug loading.

Preparation Of The Film Forming Composition:

[0248] A film-forming composition, Composition A in Table 1, was prepared and mixed

under vacuum to removeair bubbles. In further detail, a polymer mix of hydroxypropylmethyl

cellulose (Methocel™ E15), polyvinylpyrrolidone and starch and xanthan were added to water

with stirring over a short period of time of about 15 minutes. Thestirring wasset at 350 to 1500

rpm using an axial impeller. Stirring continued for another 45 minutes after combining the

components to form a viscous, uniform mix.

[0249] To this viscous mix plasticizer (propylene glycol), flavor, antifoam and sweetener

were sequentially added. The mixture wasstirred for an additional 10 minutes at 500 rpm before

the addition of a taste-masked drug.

TABLE 1

Polyvinylpyrrolidone

Starch 5.5

Sweetener 2.4
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[0250] A taste-masked drug was added to the mixture in about a 5 minute time period.

  
After the addition of the drug the mixture was placed under a vacuum from about 0.1 to about

0.7 torr for about 45 minutes.

Film Compositions With Taste-Masked Pharmaceutically Active Agents:

[0251] After removing the vacuum, the product mix was addedto a coating pan and

filmed using a three-roll coater. The suspension was coated at 250 micronsonto siliconized

paper substrate and moved through a drying oven heated at 90°C. The composition wasdried in

accordance with the processset forth in co-pending U.S. Application No. 10/074,272.

[0252] The dried product was examined for physical appearance, dissolution in the

mouth and bitterness.

[0253] The resultant uncutfilms of inventive composition A with the above-described

taste-masked drugs exhibited uniformity in content particularly with respect to the tasted-masked

drugs, as well as unit doses of %” by 1” by 5-6 mils cut therefrom. The inventive compositions

also were observed to have a smooth surface, absent of air bubbles. The films had minimaltaste

when ingested. All films dissolved in the mouth in less than 15 seconds.

[0254] The film produced with the less than 100 micron sized taste-maskedtriglyceride

had a loading of 20 mg per 25 mm?”piece offilm. The film produced with the less than 150

micronsized taste-masked tamoxifen had a loading of 10 mg per 20 mm’offilm (assuming 85%

active). The film produced with the less than 150 micron sized taste-masked torsemide had a

loading of 10 mg per 25 mm’offilm (assuming 90% active). The film produced with the taste-

maskeddigoxin had a loading of 0.5 mg per 15 mm?’offilm (assuming 90% active).
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Examples A’-I:

[0255] Watersoluble thin film compositions of the present invention are prepared using
the amounts described in Table 1a.

  

 

7.0|2.33||Polyvinylpyrrolidone

TABLEla

Weight(g
Ingredient A’ B C D E|F|G/]H/]I

Hydroxypropylmethy] 1.76 |]8200FPser 32.00cellulose

Peppermintoil|1.0[105||80|267]
Sweetener 0.15|0.

 

  
 

|0.90_|

Tween 80 0.5 11.80

Simethicone” 0.2 1.80

Listerine 83.35 ——}$fMethylcellulose 6.0 aeeee
Cornstarch’ PsfT
Agar p25||||

: 768.0|280.0|88.24|__| 768.0
||1922 || (19.2

Pullulan’ ||6.0|
Ibuprofen rT 38.4

Available from ICI Americas

Available from OSI
>Available from Pfizer, Inc. including thymol (0.064%), eucalyptol (0.092%), methyl salicylate

(0.060%), menthol (0.042%), water (up to 72.8%), alcohol (26.9%), benzoic acid, poloxamer 407,
sodium benzoate, and caramel color

“Available from Grain Processing Corporation as Pure Cote B792
*Available from Schering Corporation as Claritin
°Available from Hayashibara Biochemical Laboratories, Inc., Japan

 

    
[0256] The ingredients of inventive compositions A’-I were combined by mixing until a

uniform mixture was achieved. The compositions were then formedinto a film by reverse roll

coating. These films were then dried on the top side of an infrared transparent surface, the

bottom side of which was in contact with a heated water bath at approximately 99°C. No

external thermalair currents were present abovethe film. The films were dried to less than about

6% by weight water in about 4 to 6 minutes. The films wereflexible, self-supporting and

provided a uniform distribution of the components within the film.

[0257] The uniform distribution of the components within the film was apparent by

examination byeither the naked eye or underslight magnification. By viewing the filmsit was
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apparentthat they were substantially free of aggregation, i.e. the carrier and the actives remained

substantially in place and did not move substantially from one portion ofthe film to another.

Therefore, there was substantially no disparity among the amountofactive found in any portion

of the film.

[0258] Uniformity was also measured byfirst cutting the film into individual dosage

forms. Twenty-five dosage forms of substantially identical size were cut from the film of

inventive composition (E) above from random locations throughoutthe film. Then eight ofthese

dosage forms were randomlyselected and additively weighed. The additive weights of eight

randomly selected dosage forms, are as shownin Table 2 below:

 

   
TABLE2

Sample Additive Weight (¢
Trial?

2

3 0.12

4 0.16 0.16

5 0.20 0.20

6 0.24 0.24

7 0.28 0.28

8 0.32

[0259] The individual dosages were consistently 0.04gm, which showsthat the

distribution of the components within the film was consistent and uniform. This is based on the

simple principal that each componenthas a unique density. Therefore, when the components of

different densities are combined in a uniform mannerin a film, as in the present invention,

individual dosages forms from the samefilm of substantially equal dimensions, will contain the
Same mass.

[0260] An alternative method of determining the uniformity of the active is to cut the

film into individual doses. The individual doses maythen be dissolved and tested for the amount

of active in films ofparticular size. This demonstrates that films of substantially similar size cut

from different locations on the same film contain substantially the same amountofactive.
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[0261] Whenthe films formed from inventive compositions A’-H are placed on the

tongue, they rapidly dissolve, releasing the active ingredient. Similarly, when they are placed in

water,the films rapidly dissolve which provides a flavored drink whenthe active is chosen to be

a flavoring.

Examples J-L:

[0262] Thin films that have a controlled degradation time and include combinations of

water soluble and water insoluble polymers and water soluble films that allow controlled release

of an active are prepared using approximately the amounts described in Table 3.

TABLE3

 
 

 
 Ingredient

Hydroxypropylmethyl cellulose
Tween 80!
Water

Aquacoat ECD’
Peppermintoil

TAvailable from IC] Americas
* A 30% by weight aqueous dispersion ofethyl cellulose available from FMC

 

 

 

    
 

[0263] The components of inventive compositions J-L were combined and formed into

films using the methods for preparing inventive compositions A’-I above. These films were also

flexible, self-supporting and provided a uniform distribution of active which permits accuracy in

dosing.

[0264] The uniformity of the films prepared from inventive compositions J-L mayalso

be tested by either visual means measuring the weights of individual dosage films, or by

dissolving the films and testing for the amountof active as described above.

Examples M-O:

[0265] An alternative method of preparing films which provides an accurate dosing may

be used for any of inventive compositions A’-I. The method begins with first combining the
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ingredients with mixing. The combination of ingredients is then divided amongindividual wells

or molds. In such a method, aggregation of the components during drying is prevented by the

individual wells.

TABLE 4

  

 

 

 

 

  
Weight %

Ingredient M N oO

5% Methylcellulose Solution! 73.22 44,22 74,22
Raspberry Flavor 3,28 3.28 3.28
Sweetener Blends 1.07 1.07 1.07

Tween-80 2.47 2.47 2.47

Polyvinylpyrrolidone [330 [| 3.30 3.30
Ethanol 95% 8.24 8.24 8.24

Propylene Glycol 1.65 1.65 1.65
Calcium Carbonate 4.12 4.12 4.12

Comstarch 1.65 1.65 1.65

Red Dye’

Com S 30.00

    
Available from Dow Chemical Co. as Methocel K35

? Available from ICI Americas
? Available from Grain Processing Corporation as Pure Cote B792
* Available from McCormick
* Available from Bestfoods, Inc. as Karo Syrup

[0266] The ingredients in the above Table 4 were combined and formedinto a film by

casting the combination of ingredients onto the glass surface and applying heat to the bottom

side of the glass. This provided inventive compositions M-O.

[0267] The film of composition M was examinedboth prior to and after drying for

variations in the shading provided by the red dye. The film was examined both under sunlight

and by incandescent bulb light. No variations in shadeorintensity of color were observed.

[0268] Furthertesting of the films of composition M included testing of absorption which

is directly related to concentration. The film wascut into segments each measuring 1.0 in. by

0.75 in., which were consecutively assigned numbers. Approximately 40 mg ofthe scrap

material from which the segments were cut was dissolved in about 10 mlofdistilled water and

then quantitatively transferred to a 25 ml volumetric flask and brought to volume. The solution
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wascentrifuged and scannedat 3nm intervals from 203-1200nm. The frequency of maximum

absorption was found to be 530nm. Thesolution wasthen re-centrifuged at a higher RPM (for

the same length oftime) and re-scanned, which demonstrated no changein the % transmission or

frequency.

[0269] Each of the segments were weighed to 0.1mg and then dissolved in 10mldistilled

water and transferred quantitatively to a 25 ml volumetric flask and brought to volume with

distilled water. Each segment solution was then centrifuged as above, and then scanned,atfirst

from 203-1200nm andlater from only 500nm to 550nm at a 1nm scanning speed. The value

recorded was the % transmission at the lowest wave length, which was most frequently 530nm.

[0270] The absorption values are shown in Table 5 below:

TABLE 5

a tat
1.700

1.701 
* segment 8 waslost

[0271] The overall average absorption was 1.724. Ofthe 15 segmentstested, the

difference between the highest and lowest values was 0.073 units, or 4% based on the average.

This showsexcellent control over the uniformity of the dye within the composition because the

absorption is directly proportional to the concentration of the dye within each segment.

[0272] Thefilm of inventive composition N provided a very flexible film. This film was

able to be stretched and exhibited a very high tensile strength.

71

Page 78



  

 	              

                  

            

             

    

   

 	           

                

                

                

              

      

  

  
        

 
         

        
    

    
          

        
  

   

 

 
Page 79 

1199-4B CIP

[0273] After forming the film of inventive composition O,the film was removed from

the glass by very rapidly stripping the length of the glass with a razor. This provided verytightly

wound “‘toothpick-like” dosage forms. Each dosage form consistently weighed 0.02 g. This

demonstrates the uniformity of the dosage forms as well as the superior self-supporting

properties of the films.

Examples P-W;:

[0274] Compositions P-W were prepared to demonstrate the interaction among various

conditions in production offilms as they relate to the present invention. The ingredientsin the

below Table 6 were combined and formedinto a film using the process parameterslisted in

Table 7 below, prepared in a 6m drying tunnel designed to incorporate bottom drying of the

films. Each of the examples showsthe effect of different ingredient formulations and processing

techniques on the resultant film products.

TABLE6

Hydroxypropylmethy] elacellulose 320|320|320|320 320 320|345|345

1440|1440|1440|1440|_|1440|

 

Sweetener a
Mint Flavor —||fTtffs[8%]|
Propylene Glycol

‘Xanthon22||«S23|10)10|10|69
|Water/Ethanol(o/40)|[|TTao|TT
[OrangeFlavor|TC
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TABLE 7

Film

ThicknessMicron v ieee v vse -¢) v sec

 

  
First Heater Section (3m)

? Second Heater Section (3m)
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TABLE7 (continued)

    
 
 
 

 
 

   
 

 

 
 
 
 
 

 

    
 

   

Coater %

Bot.” T Speed|Moisture
v (m/sec) °C) (g m/min
PT
|Pi{|23|top

_p2[|23)|60vaTST20
_P3{40[60[|i6tfT320

ps|40)|5253|820
Aee
|Q{|40|75|wa[|3|>20|

Po
PR]of]85S20
aeeee
|Si|40)|90ST3fs
|s2_{40f|90|93fasTS
|$3[40|9022sTass

Po
|Ti|40)|90STas

72|40|90|83|as|<
soot

Ur] 40|90208,|as0
v2|40|9077Ts|20
|u3|40|902t2ff320

Ppvi{40)|90237ft320
|v2{40|0042320
|v3|40|00]tt|a

PoE
Pwif40{|90{|220[13|5|
|w2]40]9099PTS
|w3|40|90to]3S
a

First Heater Section (3m)
? Second Heater Section (3m)

[0275] In Table 7, each of the process parameters contributes to different properties of

the films. Film thickness refers to the distance between the blade and the roller in the reverse

roll coating apparatus. Bottom velocity and top velocity refer to the speed of air current on the
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bottom andtop sides of the film, respectively. The film weight is a measure of the weight of a

circular section of the substrate and the film of 100 cm’.

[0276] Compositions P-R showthe effects of visco-elastic properties on the ability to

coat the film composition mixture onto the substrate for film formation. Composition P

displayed a stringy elastic property. The wet film would notstay level, the coating was uneven,

and the film did not dry. In Composition Q, substantially the same formulation as P was used

howeverthe xanthan wasnot included. This product coated the substrate but would not stay

level due to the change in the visco-elastic properties of the wet foam. Composition R was

prepared using substantially the same formulation, but incorporated one-half of the amount of

xanthan of Composition P. This formulation provided a composition that could be evenly

coated. Compositions P-Q demonstrate the importance ofproper formulation on the ability of

the film matrix to conform to a particular coating technique.

[0277] The films produced from Composition S contained a large amountofair in the

films. This is shown bythe dried film thickness which was the same despite that variation in the

coated thickness as in Table 7. Microscopic examination of the film revealed a large numberof

air bubbles in the film. In order to correct for the addition ofair in the films, care must be taken

in the mixing process to avoid air inclusion.

[0278] Composition T included a changein the solvent to 60/40 water ethanol.

Composition T wasstirred slowly for 45min. to deaerate the mixture. The dried weightfilm

products T1 and T2 were consistent with the increase in solids from T1 to T2. The films dried

much faster with less than 5% moisture. With the particular combination of ingredients in

Composition T, the substitution of part ethanol for part water allowed the film to dry more

quickly. The elimination ofair from the film as a result of the slow stirring also contributed to

the uniformity of the final film product and the faster drying time.

[0279] Only water was used as a solvent in Composition U. The dried weight of the U1-

U3 changedconsistently in accordance with the change in coating thickness indicating that no air
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bubbles were present. However,these films contained 20% moisture upon exit from the oven,

unlike the films of Composition T, which included part ethanol and dried completely.

[0280] The amountof solids was increased and the amount of water was decreased in

Compositions V1 and V2. The dried weight was greater than U1-U3 dueto the increase in

solids, howeverthe films still contained 20% moisture upon exit from the oven, similar to

Composition U.

[0281] The coating line speed was reduced for Composition V3, to prevent premature

drying of the exposed top film surface. This film product dried to 6% moisture.

[0282] While increasing the amountof solids improved the film weight, longer drying

times were required. This was due to the surface ofthe film sealing preventing easy removal of

the water. Therefore, for Compositions W1-W3, the temperaturein the first 3m section of the

dryer was decreased. This prevented the premature drying of the top surface of the films. Even

at greater film thicknesses, the films were dried to 5% moisture even at faster coaterline speeds.

Examples X-AA:

 

 

 

 

     
TABLE 8

Ingredient Z AA
Loratadine 104.69

Zomig
Paxil PTs 104.69
Hydroxypropyl methylcellulose 320 320 320 150
Sweetener blend 60 60 60 0.4

Simethicone 1.5 1.5 1.5 1.5

Propylene glycol 100 100 100
Water 1440 1440 1440 790

Cream essence 0.4

Polyvinyl pyrrolidinone | | 4
Ethanol L LL 40
Cocoa , 55.2
Polyoxyl-40-stearate 7
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was 0.005 inch. thick (5 mil) and wascut into | in. x 0.75 in. pieces weighing 70 mg +/- 0.7 mg,

demonstrating the uniformity of the composition of the film. The film was flexible with 5%

moisture, free of air bubbles, and had uniform drugdistribution as seen under the light

microscope, as well as shownbythe substantially identical weight measurementsofthe film

pieces,

Examples BA-BI:

[0291] The incorporation of the anti-foaming/de-foaming agent (i.e., simethicone)

provided a film that not only provided a uniform film that substantially reduced or eliminated air

bubbles in the film product, but also provided other benefits. The films displayed more desirable

organoleptic properties. The films had an improvedtexture that was less “paper-like” provided a

better mouth-feel to the consumer.

[0292] The compositions in Table 9 were prepared (including the addition of simethicone

in inventive compositions BA-BG) and mixed under vacuum to removeair bubbles.

[0293] The resultant uncut films of inventive compositions BA-BG exhibited uniformity

in contentparticularly with respect to the insoluble active, as well as unit doses of %” by 1” by 5

mils cut therefrom. The inventive compositions also were observed to have a smooth surface,

absent of air bubbles. Thesignificantly higher amounts of simethicone present in inventive

compositions BF-BGalso provided a very uniform film, but not significantly improved from that

of inventive compositions BA-BE.

[0294] Bycontrast, comparative examples BH-BI were observed to have a rougher

surface, exhibiting the inclusion ofair bubblesin the resultant film which providedaless

uniform texture and distribution of the ingredients.
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TABLE9

Ingredient BA BB|BC|BD BE BF BG BH BI

Hydroxypropylmethy] 0 3,77 3.70|3.84 0 3,67 0 0 3.84
cellulose

Peppermintoil 2.94 1.93|2.39 0 0 2.67|2.94|2.67 0
Sweetener 2.20|0.32 0
Polyvinylpyrrolidone 2.68 2.01|2.39 0 0 2.33|2.68|2.34 0

Tween 80 2.24|Lo7|1.48[142|055[|135[2.24[0[142
0.66 0.42|0.68|0.22|0.22|5.00|2.00 0 0

Listerine 0 0 0 0 9241/o|0|oO[|0
Methylcellulose 4.03 o|o[|o|o|o|403|0 0
Cornstarch’ 2.68 0 0 0 0 0 2.68 0 0
Water 73.53|90.47|89.14|92.22 0 83.45|72.19|93.46|92,44

Loratadine 4.29 0 0 231[|0|Oo 4,29 0 2.31
Pullulan® 0 0 0 0 6.65 0 0 0 0
Calcium Carbonate 1.43 0 0 0 0 0 1.43 0 0

|XanthanGum_|030ToToFoo[TofT0[0307oO 0
Propylene Glycol 3.02 0 0 0 0 0 3,02 0 0
Available from ICI Americas

?Available from OSI

Available from Pfizer, Inc. including thymol(0.064%), eucalyptol (0.092%), methylsalicylate
(0.060%), menthol (0.042%), water (up to 72.8%), alcohol (26.9%), benzoic acid, poloxamer 407,
sodium benzoate, and caramelcolor

“Available from Grain Processing Corporation as Pure Cote B792
“Available from Schering Corporation as Claritin
‘Available from Hayashibara Biochemical Laboratories, Inc., Japan

Examples CA-CC:

[0295] The following examples of the present invention describe films and film-forming

compositions that use an ethoxylated caster oil as a surfactant, or alternatively are free of

surfactants, plasticizers and/or polyalcohols. Desirably, the films or film-forming compositions

of the present invention are essentially free of surfactants. Moreover,the films or film-forming

compositions of the present invention are desirably formulated to be essentially free of

surfactants. Furthermore, the films or film-forming compositions of the present invention are

desirably formulated to be essentially free ofplasticizers. Still furthermore, the films or film-

forming compositions of the present invention are desirably formulated to be essentially free of

polyalcohols. Moreover, the films or film-forming compositions of the present invention are

desirably formulated to be essentially free of surfactants and plasticizers. Furthermore, the films

or film-forming compositions of the present invention are desirably formulated to be essentially

free of surfactants, plasticizers and polyalcohols.
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TABLE 10

 

 
 

 
 
 
 

 
 
 
  

POLYMERS:|sd

Polyvinylpyrrolidone
Xanthan Gum

SURFACTANT*:

Hydroxypropylmethyl cellulose

(parts by wt.)
Ingredient CA

 
 
 
 

 

PLASTICIZER’:

 ANTI-FOAM AGENT" 

 
 

OTHER

Spearmint Flavor

Loratadine (drug)
Calcium Carbonate

Sweetener

Available from Grain Processing Corporation as Pure Cote B792
? Kthoxylated caster oil, Cremophor® EL available from BASF
* Propylene Glycol
* Silicone Emulsion

  
  

 
{0296} The above ingredients were added at 30% to 70% water andstirred until polymers

were fully hydrated which took 45 min. The mix was then put under vacuum to eliminate

entrapped air. Vacuum was addedin a steady mannerstarting at 500 mm and progressing up to

760 mm over 45 min.

[0297] After release of the vacuum, 6 grams ofthe liquid was added to a coating paper

using a 200 micron spiral woundrod and a K Control Coater Model 101 (RK Print Coat Inst.

Ltd.). The paper substrate onto which the coating was added wasa silicone coated paper. The
coated paper was then dried at 90°C until about 5% moisture remained. The formula coated and
dried to a film thickness of approx. 60 microns and quickly dissolved in the mouth.
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TABLE 11

(parts by wt.)
Ingredient CB
POLYMERS:

Hydroxypropylmethy! cellulose 15.6
Cornstarch 10.41

Polyvinylpyrrolidone 10.41

PLASTICIZER/SOLVENT*:, 22.1
pret—_ff)|

|ANTI-FOAM AGENT: 2.44 |
OTHER

Raspberry Flavor 0.3
Calcium Carbonate’ 30.38

Sweetener 8.36

Available from Grain Processing Corporation as Pure Cote B792
Propylene Glycol

3 Polydimethyl Siloxane Emulsion
“Functioned to mimic drug loading

[0298] The above ingredients were added to water at 40% until a homogeneous

suspension was made. Vacuum wasadded over 20 min.starting at 500 mm Hg.and ending at

660 mm Hg. until all air was removed from suspension. Film was madeas described in prior

experiments. The liquid coated thesilicone release substrate and dried to a uniform flexible

film, The film passed the 180° bend test without cracking and dissolved in the mouth.
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TABLE 12

 

 
onsws_=

A*#
>
Ag

==~
 
 

Ingredient

 
 

Hydroxypropylmethyl cellulose 7.8
Hydroxypropyl cellulose 

 
 

ANTI-FOAM AGENT

Tastemasking Flavo
Calcium Carbonate 15.2
Sweeteners

Polydimethyl Siloxane Emulsion
* Prosweet from Virginia Dave
* Functioned to mimic drug loading

 
  
 

 
 > ‘©

[0299] The above ingredients were added at 30% to 70% waterandstirred until polymers

were fully hydrated which took 20 min. The mix wasthen put under vacuum to eliminate

entrapped air. Vacuum wasaddedin a steady manner up to 760 mm over 35 min.

{0300} After release of the vacuum,the liquid was added to a coating paper using a 350

micron smooth bar and a K Control Coater Model 101 (RK Print Coat Inst. Ltd.). The paper

substrate onto which the coating was added was a silicone coated paper. The coated paper was

then dried at 90°C until about 4% moisture remained. The formula coated and dried to a film.

The film had an acceptable taste and quickly dissolved in the mouth. The taste-masking flavoris

an ingredient that affects the taste receptors to mask the receptors from registering a different,

typical undesirable, taste. The film passed the 180° bend test without cracking and dissolved in

the mouth.

Example CD:

[0301] The following example of the present invention describes films and film-forming

compositions that use a taste-masked, pharmaceutically active agent which also contains flavors

and taste-masking aids. A taste-masking flavor is an ingredients that effects taste receptors to

mask the receptors from registering a different, typically undesirable,taste.
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TABLE 13

 
 

(grams)
Ingredient cD
Hydroxypropylmethyl cellulose 4.26

Taste-Masking flavo 0.08

Sucralose, available from McNeil Nutritionals
? Magna Sweet, available from Mafco Worldwide Corp.
3 Gutte Enteric, coated acetaminophen, Gatte, LLC

  
 

 

  
  
  
  

 
 

[0302] The aboveingredients, except for the pharmaceutically active agent and flavors,

were added at 35 grams water andstirred until polymers were fully hydrated which took about

20 min. Food coloring (7 drops of red food coloring and 1 drop of yellow fool coloring) was

also added. The mix was then put under vacuum to eliminate entrapped air. Vacuum was added

in a steady mannerstarting at S00 mm andprogressing up to 760 mm over about10 to 20

minutes. The taste-masked Acetaminophen was addedto the mix in about 4 minutes wasstirring

under vacuum. The flavors were then added to the mix in about 4 minutes wasstirring under

vacuum.

[0303] After release of the vacuum,the liquid solution was added to a coating paper

using a 350 micron smooth bar. The paper substrate onto which the coating was added was a

silicone coated paper. The coated paper was then dried at 90°C for about 11 minutes until about

3% moisture remained.

[0304] The formula coated and dried to a film. The film had an acceptable taste and

moderately quickly dissolved in the mouth. The film did not curl on standing. The film passed

the 180° bend test without cracking and dissolved in the mouth.
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[0305] While there have been described what are presently believed to be the preferred
embodimentsof the invention, thoseskilled in the art will realize that changes and modifications
may be made thereto without departing from the spirit of the invention, andit is intendedto

include all such changes and modifications as fall within the true scope of the invention.

Examples CE-CF:

[0306] Thin film compositions of the present invention were prepared using the amounts
described in Table 14.

TABLE 14

Component
Hydroxypropylmethyl cellulose
Pullulan 

Precipitated Calcium Carbonate

Propylene Glycol 
 

  
Available from Cargill Inc.

2 Available from Sentry
3 Available from Amarillo BiosciencesInc.

{0307] The above ingredients were combined by mixing until a uniform mixture was

achieved. A sufficient amount of water was present in the film compositionsprior to drying, i.e.,

q.s., which may range between about 200g to about 1000g. The bovineextract protein contained

in the compositions is a heat sensitive protein. After mixing, the compositions were cast into

films on release paper using a K-Control! Coater with a 250 micron smooth bar.

[0308] In Example CE,the films subsequently were dried in an oven at approximately

80°C for about 6 minutes. Thefilms were dried to about 4.3 percent moisture. In Example CF,

the films were dried in an oven at approximately 60°C for about 10 minutes. The films were

dried to about 5.06 percent moisture. After drying, the protein derived from bovine extract,

which was contained in the films, was tested to determine whetheror not it remained

substantially active. To test the activity, a film dosage unit of this example was administered to a

human. After ingesting the dosage, a microarray on the human’s blood was conducted. The
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results, listed in Appendix A which is incorporated by reference herein, and graphically
represented in Fig. 32, demonstrate that the protein was approximately 100 percentactive in the
final, dried film products ofboth Examples CE and CF. Therefore, the heat sensitive active did

not substantially degrade or denaturize during the drying process.

Example CG:

[0309] Thin film compositionsofthe present invention were prepared using the amounts
described in Table 15.

TABLE15

Component Weight (g unless otherwise
indicated

CG CH

Hydroxypropylmethyl cellulose 4.59 9.18
Hydroxypropyl cellulose 1.53 3.06

0.7 1.4

 

   Magna Sweet 0.09 0.18
Precipitated calcium carbonate 4

Fat-coated dextromethorphan 5.96 11.93

hydrobromide _|
Orange concentrate flavor 1.05 2.1
Prosweet MM24 0.18 0.35

Propylene glycol 1.22 2.45
Simethicone’ 0.18 0.35

Water 65

Red food color | 4 drops
Yellow food color 6 drops

 
Available from McNeil Nutritional

, Taste-masking flavor, available from Mafco Worldwide Corp.
> Taste-maskingflavor, available from Virginia Dare
* Available from Sentry

{0310} The above ingredients in the amounts listed for CG were combined by mixing,

and then cast into two films on release paper using a K-Control Coater with a 350 micron smooth

bar. The films were subsequently dried according to conventional drying techniques, rather than

via the uniform drying process of the present invention. One film was dried in an oven at 80°C

for 9 minutes on a wire rack. The second film was dried in an oven at 80°C for 9 minutes on a

wire screen. Both films were dried to about 2.4 percent moisture.
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[0311] The resulting dried films showed imprints ofthe wire rack and screen after

drying. These configurations comprise imprints of wire supports typically used in the drying
process, Without uniform heat diffusion, the wire supports conducted heat more intensely at the

points of contact with the substrate, leading to increased evaporationat these points. This caused

more vigorous mixing, thereby pulling moreparticles to the contact points. The resultis

increased particle density seen as aggregationsat the contact points.

[0312] The solution wascast into two morefilms on release paper using the K-Control

Coater with a 350 micron smooth bar. Thesefilms were dried by the processof the present

invention, under the same time and temperature conditions as above. In particular, the films

were dried in an 80°Cair oven for 9 minutes on trays lined with furnacefilters, which uniformly

disperse heat. Thefilms weredried to about 1.89 percent moisture. The resulting films had no

streaks, and were homogenous. Dueto uniform heat diffusion throughout the film, no particle

aggregations developed.

Example CH:

[0313] The ingredients in Table 15, in the amountslisted for CH, were combined by

mixing, and thencast into three films on release paper using a K-Control Coater with a 350

micron smooth bar. The films were dried for 9 minutes in an 80°C air oven on trays lined with

furnace filters, which uniformly distribute heat. The films were dried to about 2.20 percent

moisture. As depicted in Fig. 17, the dried films 200 had no streaks, and were homogenous,i.e.,

no particle aggregations developed. The active particles appeared intact in the dried films. The

films exhibited adequate strength and passed the 180° bend test without cracking, in which the

films are bent in half with pressure.

[0314] The mixed solution wascast into three more films on release paper using a K-

Control! Coater with a 350 micron smooth bar. These films similarly were dried for 9 minutes in

an 80°C air oven, but by conventional top and bottom drying means. Twoofthe films were

dried on wire racks, while the third was dried on a wire screen. All three films were dried to
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about 2.65 percent moisture. The dried films showed the imprints of the wire racks and screen,
for the reasons described above in Example CG.

[0315] Moreparticularly, the dried films 100 exhibited aggregations 110 ofparticles in

both line and diamondconfigurations, as shownin Figs. 9-16. These configurations comprise

imprints of wire supports used in the drying process to display the disuniformity in heat transfer

which occurs in conventional top and bottom drying. As discussed above, the wire supports

conducted heat more intensely at the points of contact with the substrate, leading to increased

evaporation at these points. This caused more vigorous mixing, thereby pulling moreparticles to

the contact points. Theresulting increased particle density at the contact points is depicted in

Figs. 9-16,

[0316] Moreover, the fat-coated dextromethorphan particles contained within the films of

this example were not destroyed by the drying processes. Figs. 28-31 depict fat-coated

dextromethorphanparticles 500 prior to any processing, and particularly, their substantially

spherical shape. After exposure to drying conditions of 80°C for 9 minutes, the fat-coated drug

particles 500 were found to have remained intact within the films, i.e., maintained their spherical

shape, as shownin Figs. 18-25. Although the active particles were exposed to potentially

deleterious temperatures, they did not degrade. In contrast, fat-coated dextromethorphan

particles placed in an evaporating dish and heated in an air oven at 80°C for 9 minutes

substantially degrade. As seen in Figs. 26 and 27, the fat-coated dextromethorphan particles

appear completely melted after the exposure.

Example Cl:

[0317] Thin film compositions of the present invention were prepared using the amounts

described in Table 16.
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TABLE16

Component

Sucralose

Magna sweet

Mixture of microcrystalline
cellulose and sodium

carboxymethylcellulose’

Precipitated calcium carbonate
Sildenafil’

Peppermint & bittermint flavor

Prosweet

N,2,3-trimethyl-2-
isopropylbutanamide’
Simethicone®
Water

Blue food coloring
Available from McNeil Nutritional

 
Weight (g unless

otherwise indicated

Hydroxypropylcellulose 6.00
Polyethylene oxide

0.84

0.09

0.18

2.91

1.75

0.44

Maskingflavor’ 1.31
0.075

0.035

32.5

 
3 drops

[0318]

Taste-masking flavor, available from Mafco Worldwide Corp.
Avicel CL-611, available from FMC Biopolymer
Available from Pfizer, Inc. as Viagra®
Taste-masking flavor, available from Virginia Dare
Available from Ungerer and Co.
Cooling agent
Available from Sentry

The above ingredients were combined by mixing until a uniform mixture was

achieved, and then cast into two films on release paper using a K-Control Coater with a 350

micron smooth bar. Onefilm wasdried for 10 minutes in an 80°Cair oven to a moisturelevel of

3.52%, while the second film was dried for 10 minutes in an 80°C air oven to a moisture level of

3.95%. The dried films had adequate strength and tear resistance. The films passed the 180°

bend test without breaking. The films also dissolved at a moderately fast rate in the mouth and

exhibited an acceptable flavor.

[0319] As mentioned above, the controlled drying processof the present invention allows

for uniform drying to occur, whereby evaporative cooling and thermal mixing contribute to the

rapid formation ofviscoelastic film and the “locking-in” ofuniformity of content throughout the
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film. Oneof the additional advantages of the present inventionis that the film composition

reachesits viscoelastic state, and even the fully dried state, without exposing the components of
the composition to temperatures which will cause them to be altered or unusable for their

intended purpose. For example, heat sensitive drugs, proteins, flavors, sweeteners, volatile

components, antigens, antibodies and the like, readily decomposeat certain temperatures become

inactive or denature, making them ineffective for their intended use. In the present invention,

due to the combination ofa short heat history required to dry, and the controlled non-top-

skinning drying process, the film composition never need to attain the oven temperature (or other

heat source) to reach the dried state. To demonstratethis, films were made in accordance with

the present invention and dried as discussed below. A first thermocouple was placed within the

film and a second thermocouple was suspendedin the oven in order to measure the temperature

differential between the oven environmentand the film composition during the drying process.

[0320] To measure the temperature differentials, a thermocouple, which was connected

to a Microtherma 1 thermometer, was placed within the films, and another thermocouple was

suspended in the drying oven. Temperature readings in the films and oven were recorded every

30 seconds during the drying ofthe films.

[0321] The thermocouple results for the first film are listed in Table 17 below,and

graphically represented in Fig. 33. The results for the second film are listed in Table 18 below,

and graphically represented in Fig. 34. The results show that even after 10 minutes of drying, the

temperaturesofthe film were substantially below (at least about 5°C) the oven environment.
Films dried for less than 10 minutes may experiencesignificantly greater temperature

differentials. For example, drying for 4 to 6 minutes, whichis a particularly desirable time frame

for manyfilmsofthe present invention, producesdifferentials of about 25°C to about 30°C.

Accordingly, films maybedried at high, potentially deleterious temperatures without harming
heat sensitive actives contained within the films.
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Time
Min.

NLR|oOo
“rh

TABLE 17

Probe Temp (°C

53.6

Oven Temp (°C

po
42.7 78

48.1 80

48.8 81

30 80

51.6 80

80

   +
oo

    
10 76.1 80

TABLE18

Probe Temp Oven Temp
°C

 

 

 

  

 

  
 

Examples CJ-DB:

[0322] The following examples describe film compositions of the present invention,

which contain water-soluble polymers including polyethylene oxide (PEO) alone or in

combination with hydroxypropyl cellulose (HPC) or hydroxypropylmethyl cellulose (HPMC).

Thin film compositions were prepared using the polymer amountslisted in Table 19.
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TABLE 19

HPC (g)_| HPMC (g
pC
|CK

aee  
 

 

 
Mm{RofoSlalpleo Wht— {RIa)?
  

  w ON

 Nm]rofosalsOlan]S Ww]GoWIM1|a9BLAISINIBIA_S  
[0323] The above polymer components were combined with equal amounts of

precipitated calcium carbonate (mimics drug loading), simethicone emulsion, and water to form

the film compositions. The components were combined by mixing until a uniform mixture was

achieved, and then cast into films on release paper using a K-Control Coater with a 350 micron

smooth bar. Thefilms then were dried for about 9 minutes at 80°C in accordance with the

present invention. The film compositions were tested for various properties, the results ofwhich

are described in Table 20 below.

91

Page 98



  

  

 
 

   
 

 
 
 

 
 

 

 
 

  

 
 
 

 
 

 
  

   
       

 
   

   
       

 
   

 
 

   
       

 
   

 
 

   
       

 
 	  

 
 

    
     

    

 
  
  

 
   

  
    
 

 

   
           

 
  
  

      
 

 

   
         

 

 
  
         

  
 

  
   

  
      

           

   
  

   
 

      

 
  
  

   
 

      

 
  
  

       
 

 

   
  

       
  

   
     

  
 

   

 
  
  

   
  
 

   

      
  
 

   

 	             

         

 	               

              

                

 

 
Page 99 

1199-4B CIP

Composition
of Polymerin

Film

20% HPMC/
80% HPC
40% HPMC/
60% HPC
60% HPMC/
40% HPC
80% HPMC/

20% HPC

Solution

Coating
Rating

well

well

well

well

TABLE20

Solution

Leveling
Rating

well

well

well

%
Moisture
in Film

2.9

1.70

2.40

 

100% HPMC

10% PEO/
90% HPMC
15% PEO/
85% HPMC
20% PEO/
80% HPMC
40% PEO/
60% HPMC

reasonably
well
some

streaking

well

well

well

 

60% PEO/
40% HPMC
80% PEO/
20% HPMC
100% PEO
20% HPC/
80% PEO

40% HPC/
60% PEO
60% HPC/
40% PEO 

80% HPC/
20% PEO
85% HPC/
15% PEO

90% HPC/
10% PEO

100% HPC

 
[0324]

 
 

180°
Bend
Test

Failed at
crease

Failed at
crease

Failed at
crease

Failed at
crease

Failed at
crease

Failed at
crease

Failed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Passed

Dissolution
Test

seconds

12, 15

21,22

24, 27

Curl Test

Curl

Curl

Curl

slight curl

No curl

No curl

   
Passed

Failed at
crease

Failed at
crease

Failed at
crease

panel observations made during casting of the film compositions.

[0325)

   
The solution coating rating and solution leveling rating were both based upon

For the 180° bendtest, the dried films were placed in a moisture analyzer (HR73

Moisture Analyzer from Mettler Toledo) to obtain percent moisture and to remove any solvent

(e.g. water) remainingin the films after drying at 80°C in accordance with the present invention.
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The films then were creased to about 180° and observed for break. Films that broke during

creasing were considereda failure. If the film did not break during creasing, a 200 g weight was

dropped onto the creased film from a height of about 8.5 mm. Films that broke were considered

a failure, and those that did not break were considered a pass. It should be noted, however, that

this flexibility test is an extreme test. Films that failed this test are still considered operable

within the scope of the present invention. More specifically, there may be certain applications

that do not require such extremeflexibility properties.

{0326] The films also were tested for dissolution rate. An approximately 20 mm by 100

mm piece of film, having a 2.85 g weight attached, was lowered into a 32.5°C water bath to a

depth of about 50 mm. The time required for the film to dissolve and separate into two pieces

was determined (in seconds).

[0327] For the curl test, samples of film (about 35mm by 35mm) were placed on a glass

plate in a laboratory window ledge. The film samples were allowed to stand in the window ledge

at room conditions for two to three days and then were observed for curling.

[0328] In accordance with the present invention, desirable film compositionsare flexible,

fast dissolving, and not likely to substantially curl. As indicated by the results in Table 20,

Compositions CQ-CY performed best, exhibiting good flexibility, dissolution, and curling

properties. In particular, Compositions CQ-CYpassed the 180° bendtest and dissolved at

moderate to fast rates. These compositions also exhibited no or only slight curl. Accordingly,it

maybedesirable to employ polymer components as in Compositions CQ-CY,particularly about

20% to 100% PEOin the polymer componentoptionally combined with about 0% to 80% HPC

or HPMC.

Examples DC-DG:

[0329] The following examplesof the present invention describefilms that include PEO

or PEO-polymeric blends and an active component. Thin film compositions with these

components were prepared using the amounts described in Table 21.
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TABLE21

Weight (g unless otherwise indicated
Component DC DD DE
PEO’ 8.75 7 1.75

Sucralose 0.7 0.7 0.7

Precipitated calcium carbonate 3.65 3.65 3,65 3.65 3.65
Orange concentrate flavor 1.05 1.05 1.05 1.05 1.05
Vanilla 0.5 0.5 0.5

HPMC 1.75 7.0
HPC

Simethicone” 0.35 0.35 0.35
Water 32.5

Loratadine’® 2.5 2.5 2.5
3 drops|3 drops

 

       
 Red food coloring 2 drops|2 drops|2drops|2 drops|2 drops

Available from the Dow Chemical Company
? Available from Sentry
> Available from Schering Corporation as Claritin

[0330] The above components for each of Compositions DC through DG were combined

by mixing until a uniform mixture was achieved, and thencast into films on release paper using a

K-Control Coater with a 350 micron smooth bar. The films were dried for about 9 minutesat

80°C in accordance with the method of the present invention to varying moisture levels.

(0331] After drying, the films were tested for various properties, including the 180° bend

test, dissolution test, and curl test, as described above in Examples CJ-DB. The films also were

tested for resistance to tearing, Tear resistance was measured by a panel test in which members

tried to tear the film apart by pulling on opposing endsofthe film. Filmsthat tore cleanly

received a low grade. Filmsthat stretched a little and began to break received a moderate grade,

and films that stretched and weredifficult to tear received a high grade.

[0332] Composition DC, which included a 100% PEOfilm base, was dried in accordance

with the method of the present invention to about 1.30 percent moisture. The dried film had

goodstrength, and passed the 180° bendtest. The film also exhibited good resistance to tearing

(high grade). The film dissolvedat a fast rate on the tongue, and had a dissolution testing rate of

about 3.5 to 4 seconds. Thefilm exhibited no curling.
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[0333] Composition DD, which included an 80%/20% PEO/HPMCfilm base, was dried

in accordance with the methodofthe present invention to about 2.30 percent moisture. The

dried film exhibited adequate strength, and passed the 180° bendtest. Thefilm also exhibited

goodresistanceto tearing. It dissolved at a moderateto fast rate on the tongue, and had a

dissolution testing rate of about 5 seconds. The film exhibited slight curling.

[0334] Composition DE, which included a 20%/80% PEO/HPMCfilm base, was dried in

accordance with the method ofthe present invention to about 3.0 percent moisture. The film had

good strength, and passed the 180° bend test. The film exhibited moderate tear resistance,

dissolved on the tongue at a slow rate, and had a dissolution testing rate of 16 seconds. The film

exhibited somecurling,

[0335] Composition DF, which included an 80%/20% PEO/HPCfilm base, was dried in

accordance with the methodofthe present invention to about 2.52 percent moisture. The film

exhibited good strength, passed the 180° bend test, and exhibited high tear resistance. The film

also dissolved at a fast rate on the tongue, and had a dissolution rating of 4 seconds. The film

exhibited very slight curling.

[0336] Composition DG, which included a 20%/80% PEO/HPC film base, was dried in

accordance with the methodofthe present invention to about 2.81 percent moisture. The film

had adequate strength, passed the 180° bendtest, and exhibited moderate tear resistance. The

film dissolved on the tongueat a fast rate, and had a 10 seconddissolution testing rate. The film

exhibited no curling.

[0337] Asindicated above, each of Compositions DC-DG contained about 20% to 100%

PEO in the polymer component, optionally in combination with varying levels of HPC or

HPMC. Theresults indicate that varying the polymer componentachieved different film

properties.
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Examples DH-DZ:

[0338] The following examples of the present invention describe films that include PEO

or PEO-HPC polymer blends. The film compositions include PEO ofvarying molecular

weights. Thin film compositions with these components were prepared using the amounts

described in Table 22(listed by weight percent of the polymer component).

TABLE 22

100,000 200,000 300,000 900,000
PEO (wt.%)|PEO (wt.%)|PEO (wt.%)|PEO (wt.%)|(wt.% 

 
 

  
 

 

 
 

|DH
aa
[Ds 20
}DK 50 50
|DL 67.5

x 1
|DO00

[DP
|pg

|DT.

|DV

|DY
[DZ

Leo oa

wa Qo50

100

 
 
  

a

25

20

oo oO N Oo 

co oO toOo

 DJ

DK

DL

DM

DN

Q

DT

DU

DV

DW

DX

DY

DZ 20 80

  
Wwoo OoOo

nM Oo

mpm)hole WMIO|Olo D1WN]C0}oo:OlOolol]o  
[0339] The above polymer components were combined with sucralose, precipitated

calcium carbonate (mimics drug loading), orange concentrate flavor, Tween 80 (available from

ICI Americas),vanilla flavor, simethicone emulsion, water, and yellow and red food coloring to

form the film compositions. The components were combined by mixing until a uniform mixture

was achieved, and thencast into films on release paper using a K-Contro! Coater with a 350

micron smooth bar. The solution coating and leveling properties were observed. The films then

were dried for about 9 minutes at 80°C in accordance with the method of the present invention.

The film compositions were tested for various properties to determine the effect ofvarying the
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PEO molecular weight and level in the polymer component, the results of which are described in

Table 23 below,

 

 
 
 

 

[0340]

Composition

25|2.83/1.68

5

Film

thickness

mils

3

 
TABLE 23

o% Roof of
Moisture Mouth

Tendenc

2.5 low

2.01 low

2.63 high

2.14

1.33

2.07

1.90

2.04

2.25

2.84

3.45

2.08

|2.5| -1.89/0.93

 

low

low

moderate
 

180°

Bend

Test

passed

passed

passed

 

passed

passed 

 

high passed
high passed
high
low passed

low _passed
moderate passed

low to
moderate passed
|3.45|high|passed_|

high passed
high

 
high 

 
|passed_|

2.8 1.67 high passed excellent
5

  
   Dissolution

  
  
  
 

Test Tear
Resistance

seconds

8 poor

7 moderate

3 excellent POOT

 good to
excellent

good to
excellent

4 excellent
poor

good
poor

poor

good

  

 
 

 
  
  
  
  

  
  
  moderate

0

10

6

excellent

excellent

  
 |  

 
passed 3 excellent

 
 

Thefilms were tested for various properties, including the 180° bendtest,

dissolution test, and tear resistance, as described above. The films also were tested for adhesion,

i.e., tendency to go to the roof of the mouth. Adhesion wasrated by a panel test in which films

that did not stick to the roof of the mouth received a low grade, films that stuck somewhat

received a moderate grade, and films that stuck completely received a high grade.

[0341] As indicated above, the level and molecular weight of PEO in the polymer

component were varied to achieve different film properties. In general, the higher the level of

PEOin the polymer component, the greater the adhesiveness and tear resistance exhibited by the
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film. Film compositions containing about 50% orgreater levels of PEO attained higher tear

resistance ratings than those with less than 50% PEO. Thetear resistance of lowerlevels of

PEO, however, was shownto be improved by combining small amounts ofhigher molecular

weight PEOswith the lower molecular weight PEOs (e.g. Compositions DT and DU).

[0342] Compositions containing about 20% to 75% PEO performed best with respect to

adhesion prevention (lower tendencies to go to the roof of the mouth). Compositions containing

higher levels of PEO performed well when adhesion wasdesired.

[0343] Asregards dissolution rate, polymer components containing about 50% or higher

levels of PEO performedbest, providing faster dissolving film compositions. In those films

containing combinations of varying molecular weight PEOs, those with about 60%or higher of

the lower molecular weight PEOs (100,000 to 300,000) in the PEO combination dissolved faster.

Example EA:

[0344] The following example of the present invention describes films that include PEO

and polyvinyl pyrrolidone (PVP) polymeric blends. Thin film compositions with these

components were prepared using the amounts described in Table 24. In particular, the polymer

componentofthe films contained about 80% PEO and 20% PVP,or a ratio of 4:1 PEO to PVP.

 

   
TABLE 24

Component Weight (g unless
otherwise noted)

PVP 3.75

PEO 15

Sucralose! 1.5
Precipitated calcium carbonate 14.57

Orange concentrate flavor 2.25

Tween 80 0.056

Simethicone 0.38

Water 62.5

Yellow food color 6 drops

Red food color 4 drops
Available from McNeil Nutritionals

? Available from Fisher
> Available from Sentry
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[0345] The above components were combined by mixing until a uniform mixture was

achieved, and then cast into films on release paper using a K-Control Coater with a 350 micron

smooth bar. The films were dried for about 9 minutes at 80°C in accordance with the method of

the present invention to a moisture level of about 2.19%. The films exhibited good strength,

dissolved in the mouth at a moderate to fast rate, had high tear resistance, a thickness of about 4

mils, good flavor, low tendency to adhere to the roof of the mouth, and passed the 180° bend

test. The film had a dissolution rate of 4 seconds, accordingto the test described above. In

addition, the film easily released from the release paper.

EXAMPLEEB-ED:

[0346] The following examples of the present invention describe extruded films that

include PEO-based polymer components. Film compositions were prepared using the amounts

described in Table 25 for Example EC and Table 26 for Example ED.

TABLE 25

COMPONENT WEIGHT(g unless
otherwise noted)

HPC 73.78

Polyethylene oxide 153.22
Sucralose 18.16

Precipitated calcium carbonate 176.38
Orange concentrated flavor 27.24    Tween 80 0.68

Simethicone 4.54

Yellow food coloring 27 drops
Red food coloring 18 drops
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TABLE26

COMPONENT WEIGHT(g unless
otherwise noted

Polyethylene oxide 227

Sucralose 18.16

Precipitated calcium carbonate

Orange concentrated flavor
Tween 80 0.68

|Simethicone 4.54
Yellow food coloring 27 drops
Red food coloring 18 drops

[0347] The films of Examples EB-ED were extruded using a single screw extruderin

accordance with the specifications provided in Table 27 below (temperatures are in °F).

TABLE27

Temp.|Temp.|Temp. Tem Tem Tem PSI
Composition Barrel|Barrel|Barrel In. 1 Die. M. i SrPr AmpsZn.1|Zn.2|Zn.3 ° °eesaeso
5cS
rep|253|175_[1g1_|200[211[210|222|0[761|63|
[ED|109[175|181|200|211|210|207|0|1000]60_
EC{|109|175|181|200|211|210|217|0|875|12.1|
|EC|149|175|200|226|248|239|258|Oo|583|73|

[0348] Morespecifically, for Example EB, two pounds of PEO having a molecular

 
 

 
 
 
 

 
 
 

  

weight of about 200,000 were weighed andplaced in a polyethylene plastic bag. This PEO flush

was then extruded according to the specifications in Table 27.

[0349] For Example EC,a blend of the componentslisted in Table 25 was prepared. The

HPC, PEO,sucralose, and precipitated calcium carbonate were placed in a large electric blender

and allowed to mix. A solution of orange concentrate flavor and Tween 80 was addedto the

blender while mixing, after which a solution of simethicone and the food colors was addedto the

blender while mixing. The blended composition was extruded in accordance with the

specifications in Table 27.
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[0350] For Example ED,a blend of the componentslisted in Table 26 was prepared. The

PEO,sucralose, and precipitated calcium carbonate were placed in a large electric blender and

allowed to mix. A solution of orange concentrate flavor and Tween 80 was addedto the blender

while mixing, after which a solution of simethicone and the food colors was added to the blender

while mixing. The blended composition was extruded in accordance with the specifications in

Table 27,

[0351] The extruded films did not exhibit stickiness to each other during processing. As

such, the resulting film could be rolled or wound ontoitselfwithout the need for a backing

material.

Examples EE-EH:

[0352] The following examples of the present invention describe films that include a

densifying agent. A thin film composition including PEO-polymeric blends and a densifying

agent (simethicone) were prepared using the amounts described in Table 28,

TABLE 28

Component

Hydroxypropylcellulose
Polyethylene oxide
Sucralose
Precipitated calcium carbonate

Orange concentrate flavor

  

  

 
 
 
 
   

  
  

Tween 80

Simethicone
Water

Yellow food coloring 3 drops 3 drops 3 drops 3 drops
Red food coloring 2 drops 2 drops 2 drops 2 drops

[0353] The densities of these thin film compositions were measured, the results of which

are shown in Table 29.
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TABLE 29

Film/Densi

146mg/1.119

  
 
 

[0354] Vacuum conditions were added to two ofthe film compositions (EE and EH).

Composition EE contained 0% simethicone and vacuum wasapplied. Composition EF

contained 0% simethicone and no vacuum applied. As shown in Table 29 above,the density

increased with the addition ofvacuum conditions from 0.969 (EF) to 1.123 (EE). Composition

EG contained 2% simethicone and no vacuum applied. Composition EH contained 2%

simethicone and vacuum was applied. Again, density increased from 1.057 (EG) to 1.119 (EH).

Overall, the density of the films increased from 0.969 (EF: no simethicone and no vacuum)to

1.057 (EG: simethicone but no vacuum) to 1.119 (EH: simethicone and vacuum).

Examples EI-EW:

[0355] The following examplesofthe present invention describe films that include PEO

or PEO-polymeric blends. In particular, PEO was combined with polyvinylpyrrolidone (PVP),

starch (pregelatinized modified com starch), sodium carboxymethyl cellulose (CMC),

hydroxypropylcellulose (HPC), hydroxypropylmethyl cellulose (HPMC)or polyviny! alcohol

(PVA) to form the polymer componentsofthe films. Thin film compositions with these

components were prepared in accordance with the method of the present invention using the

amounts described in Fig. 38.

[0356] In addition to the polymer componentslisted in Fig. 38, each of these film

compositions included: about 4%sucralose, about 38.85% calcium carbonate, about 6% orange

flavor, about 0.15% Tween 80, about 1% simethicone, and food coloring. The PEO included in

the polymer componentof these examples had a molecular weight of about 200,000.

[0357] Fig. 38 also displays certain properties of these films, including: percent solids of

solution; viscosity; percent moisture; film thickness; film strength; tear resistance ofthe film;
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tendencyofthefilm to go to the roof of the mouth; the 180° bend test; whether molding, or

aggregations, are present in thefilm; dissolution timesofthe film; rating of dissolution in the

mouth; and time in drying oven. Each ofthese film property tests is described in detail above.

The results of these various tests are indicated in Fig. 38.

Examples EX-FK:

[0358] The following examples of the present invention describe films that include PEO

or PEO-polymeric blends (with HPC) anddifferent active components. Thin film compositions

with these components were prepared in accordance with the method of the present invention

using the amounts described in Tables 30 and 31.

   

 

 

 

 

  
 

 
 

 
  

 

         
TABLE 30

Component

HPC
PEO 1.89|1.88 2 2.25 1,78 1.78 9.04
Sucralose 0.84|0.84 0.44 0.66 0.84 0.84 0.44
Magna Sweet 0.08|0.08 0.09 0.10 0.09 0.09

Avicel CL 611 0.18|0.18 0.18 0.20 0.18 0.18
Precipitated calcium carbonate 0.67 2.2 0.71 3.07
Dextromethorphan 5.83|6.94
Caffeine 3.28
Tadalafil 4.92

Sildenafil 4,38
Loperamide 2.8
Prosweet 0.18|0.18 0.20 0.61 0.18

Taste Masking Flavor 0.87 1.31 0.89
Peppermint 0.87

Peppermint Bittermask flavor 1.07
Vanilla flavor 0.56

Watermelonartificial flavor 1.23|1.23 1.22
Orange flavor 1.18
Hawaiian punch flavor 1.22
Strawberry & cream flavor 1.11
WS-23 0.07|0.075|0.075|0.084|0.075|0.075

5

Wea a
Simethicone 0.08|0.08 0.18 0.39 0.09 0.18 46.43
Propylene glycol
Water 32.5|32.5
Green color

Red color
dro dro dro 
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 adrop

wTTine||drop

Mixture of microcrystalline cellulose and sodium carboxymethylcellulose, available from FMC
Biopolymer
* Available from Lilly ICOS, LLC,as Cialis®
3 Available from Pfizer, Inc. as Viagra®
* Available as Imodium

5 N-2,3-trimethyl-2-isopropyl butanamide
°N-Ethyl-p-menthane-3-carboxamide

   

 
  
   
 
 

  

 
 

TABLE31

Component Weight(in g, unless otherwise indicated
FE |FF|FG|FH|FI|FJ| FK

HPC 3.29
PEO 2.66 6.83

Sucralose [0.31[09[oe||o64||
Magna Sweet PfooofT
Avicel CL 611fo.s6[045|||
Precipitated calcium carbonate|1.07.|2.02|0.99|6.05|0.90|2.67|1.39
Meloxicam 7 [TT
Risperidone Pfoe2TT
Zyrtec®” || 3.75 ||

[|FiveGrassPowders|TT2207|
Tea Tree Oil” Pt
Antibacterial concentrate;{612]|
Mite extract! aeeee 6.87
Prosweet 0.66 |
Taste Masking FlavorP1421|]ts
Peppermint Bittermaskflavor

Orange flavor 0.47

Strawberry & cream flavor eseeeeee
WS-3° 0.020|0.081|0.038 0.04
Tween 80 0.012|0.028|0.022 0.02|0.02

4 7°

Simethicone 0.19 [0.15|0.37

Water 14.63|31.25|25 31.25|24 22 31.2
5

Red color
dro dro

Blue color

 
Yellow color

      
‘Mixture of microcrystalline cellulose and sodium carboxymethylcellulose, available from FMC
Biopolymer
? Available as Mobic®

? Available as Risperdal®
4 Available from Pfizer, Inc.
* Allergy treatment
® Antibiotic
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"MegaBac™, available from Nicrosol Technologies
* Allergy treatment
9 N-Ethyl-p-menthane-3-carboxamide

[0359] The above components were combined by mixing until a uniform mixture was

achieved, and then cast into films on release paper using a K-Control Coater with a 250 or 350

micron smooth bar. The films were dried for about 9 to 10 minutes at 80°C in accordance with

the method ofthe present invention resulting in dried films having adequate to goodstrength.

[0360] While there have been described what are presently believed to be the preferred

embodiments of the invention, those skilled in theart will realize that changes and modifications

may be made thereto without departing from the spirit of the invention,andit is intended to

include all such changes and modificationsas fall within the true scope of the invention.
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9. The drug delivery composition of claim 1, wherein the uniformity is determined by the

presence of no more than a 10% by weightof drug variance throughout said matrix.

10. The drug delivery composition of claim 9, wherein said drug varianceis less than 5% by

weight.

11. The drug delivery composition of claim 9, wherein said drug varianceis less than 2% by

weight.

12.|The drug delivery composition of claim 9, wherein said drug varianceis less than 0.5%

by weight.

13.|The drug delivery composition of claim 1, wherein the coated particulate bioeffecting

agent has a shape selected from the group consisting of spherically shaped particles,ellipsoidally

shapedparticles, irregularly shaped particles, and combinationsthereof.

14. The drug delivery composition of claim 1, wherein said taste-masking agentis present in

the amountof about 15-80% by weight of the particle.

15. The drug delivery composition of claim 1, wherein said taste-masking agent is present in

the amount of about 20-60% by weight of the particle.

16. The drug delivery composition ofclaim 1, wherein said taste-masking agentis presentin

the amount of about 25-35% by weightofthe particle.

17. The drug delivery composition of claim 1, wherein said bioeffecting agent is selected

from the group consisting of antimicrobial agents, non-steroidal anti-inflammatory drugs, anti-

tussives, decongestants, antihistamines, expectorants, anti-diarrheals, H2 antagonists, proton

pumpinhibitors, general non-selective CNS depressants, general non-selective CNS stimulants,
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(b) feeding a predetermined amountofthe premix to at least one mixer;

(c) addingto the at least one mixer a predetermined amountofa taste-maskedactive

component comprising a particulate active component and a taste masking agent coating

the particulate active component;

(d)=mixing the premix and the taste-masked active componentin the at least one

mixer to form a uniform matrix;

(e) forming a wet film from the matrix;

(f) rapidly forming a visco-elastic film by applying hot air currents to the bottom side

of the wet film with substantially no top air flow; and

(g) drying the visco-elastic film to form a self-supporting edible film.

30. The method of claim 29, wherein the wet film is fed onto a substrate having a top and a

bottom side, and the wet film formsa visco-elastic film by applying hot air currents to the

bottom side of the substrate while minimizing air flow on the top side ofthe film.

31. The method of claim 29, wherein the taste-masked active componentis stable for a

sufficient time prior to drying for the visco-elastic film to form a self-supporting edible film.

32.|The method ofclaim 29, wherein the temperature at which thefilm is dried does not

exceed 100° C.

33. The method of claim 29, wherein the temperature at which the film is dried does not

exceed 80° C.

34. A process for making a self-supporting, edible film having a substantially uniform

distribution of components comprising:

(a) forming a premix of an edible water-soluble polymer componentcontaining

polyethylene oxide and optionally one or more additional polymers;
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(b) blending into the premix a taste-masked active component comprising a

particulate active component coated with a taste masking agent, to form a uniform

matrix;

(c) extruding a film from the matrix; and

(d) cooling the film to form a self-supporting edible film.
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UNIFORM FILMS FOR RAPID DISSOLVE DOSAGE FORM

INCORPORATING TASTE-MASKING COMPOSITIONS

ABSTRACT

[0361] The present invention relates to rapid dissolve thin film drug delivery

compositions for the oral administration of active components. The active components are

provided as taste-maskedor controlled-release coated particles uniformly distributed throughout

the film composition. The compositions may be formed by wet casting methods, where the film

is cast and controllably dried,or alternatively by an extrusion method.
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This Acknowledgement Receipt evidencesreceipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shownon this AcknowledgementReceiptwill establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/E0O/903 indicating acceptanceof the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
componentsfor an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Number andof the International Filing Date (Form PCT/RO/105)will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receiptwill establish the international filing date of the application.
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If Required, Foreign Filing License Granted: 09/12/2007

The country code and numberof your priority application, to be usedfor filing abroad under the Paris Convention, is
US11/775,484

Projected Publication Date: To Be Determined - pending completion of Missing Parts

Non-Publication Request: No

Early Publication Request: No

** SMALL ENTITY **

Title

UNIFORM FILMS FOR RAPID DISSOLVE DOSAGE FORM INCORPORATING
TASTE-MASKING COMPOSITIONS

Preliminary Class

424

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughoutthe territory of the United States and have
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application
generally has the same effect as a regular national patent application in each PCT-member country. The
PCT process simplifies the filing of patent applications on the same invention in member countries, but
does not result in a grant of "an international patent" and does not eliminate the need of applicants to file
additional documents and fees in countries where patent protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must
make an application for patent in that country in accordance withits particular laws. Since the laws of many
countries differ in various respects from the patent law of the United States, applicants are advised to seek
guidancefrom specific foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the
USPTO mustissue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S.
patent application serves as a request for a foreign filing license. The application's filing receipt contains
further information and guidance asto the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically,
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Centerat
800-786-9199, or it can be viewed on the USPTO website at
htto:/Awww.uspto.govAweb/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you
may wish to consult the U.S. Government website, http:/Awww.stopfakes.gov. Part of a Department of
Commerceinitiative, this website includes self-help “toolkits” giving innovators guidance on how to protect
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent
enforcementissues, applicants maycall the U.S. Governmenthotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184
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Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED"followed by a date appears on this form. Such licenses are issuedin all
applications where the conditions for issuance of a license have been met, regardless of whether or not a
license may be required as set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier
license of similar scope has been granted under 37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on orafter the effective date
thereof unlessit is revoked. This license is automatically transferred to any related applications(s) filed under
37 CFR 1.53(d). This license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the
subject matter as imposed by any Government contract or the provisions of existing laws relating to
espionage and the national security or the export of technical data. Licensees should apprise themselves of
current regulations especially with respect to certain countries, of other agencies, particularly the Office of
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War(22
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774); the
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of
Energy.

NOTGRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN
FILING LICENSE GRANTED" DOES NOTappear on this form. Applicant may still petition for a license
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from thefiling date of the
application. If 6 months has lapsed from thefiling date of this application and the licensee has not received
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant
to 37 CFR 5.15(b).
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Page 2 of 2 _

P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web mayalternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserLocalEPF.html

For more information about EFS-Webpleasecall the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http://www.uspto.gov/ebc.

 

Ifyou are not using EFS-Web to submit your reply, you must include a copy ofthis notice.

Office of Initial Patent Examination (571) 272-4000, or 1-800-PTO-9199
PART3 - OFFICE COPY
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/Message Digest|Part /.zip| (if appl.)Number DocumentDescription File Name 

61351

{ Applicant Response to Pre-Exam 1199-4BCIP_Response_toFormalities Notice _Missing_Parts.pdf no 2€16a8494268addfed3143443e20be308
7314fee0

Warnings:

Information: 

1199-4B CIP_Declarati adedss
2 Oath or Declaration filed ~~ df eclaration.p no 75943a8{254b7a55f1 1 5db1 c243b93d8
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Warnings:

Information: 

8216

3 Fee Worksheet (PTO-06) fee-info.pdf woewroere no 248723824 1b54e530e0224a731 c427d2
560429359

Warnings:

Information:

Total Files Size (in bytes): 316020

This Acknowledgement Receipt evidences receipt on the noted date by the USPTOof the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidenceof receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111
If a new application is being filed and the application includes the necessary componentsfora filing date (see
37 CFR 1.53(b)-(d) and MPEP506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shownon this AcknowledgementReceipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptanceof the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary
componentsfor an internationalfiling date (see PCT Article 11 and MPEP 1810), a Notification of the
International Application Numberand of the International Filing Date (Form PCT/RO/105)will be issued in due
course, subject to prescriptions concerning national security, and the date shown on this Acknowledgement
Receiptwill establish the international filing date of the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): Yangetal. Examiner: Unassigned

Application No.: 11/775,484 Group Art Unit: 1615

Filed: July 10, 2007 Docket: 1199-4B CIP

For: UNIFORM FILMS FOR RAPID Dated: November9, 2007
DISSOLVE DOSAGE FORM

INCORPORATING TASTE-

MASKING COMPOSITIONS

Confirmation No. 5059

Mail Stop Amendment
Commissionerfor Patents

P.O. Box 1450

Alexandria, VA 22313-1450

RESPONSE TO NOTICE TO FILE MISSING PARTS OF

NONPROVISIONAL APPLICATION- FILING DATE GRANTED

Sir:

In response to the Notice to File Missing Parts of Nonprovisional Application- Filing

Date Granted mailed September 13, 2007, a reply to which is due November 13, 2007,

enclosed herewith are the following:

Combined Declaration and Power of Attorney executed by Inventors: Robert K. Yang,

Richard C. Fuisz, Garry L. Myers and Joseph M.Fuisz.

A fee of $65.00 is believed to be due with this submission. The Commissioneris

hereby authorized to charge paymentofthe fees associated with this communication to Deposit

Account No. 08-2461. Such authorization includes authorization to charge fees for extensions

of time, if any, under 37 C.F.R § 1.17 and also should be treated as a constructive petition for

an extension of time in this reply or any future reply pursuant to 37 C.F.R. § 1.136.
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Application No. 11/775,484
Docket No: 1199-4B CIP

Response to Notification of Missing Parts dated November 9, 2007
Notification mailed September 13, 2007
Page 2

In view of the documents submitted herewith, Applicant respectively urges that the

application is in condition for examination. Please direct any questions regarding this

submission to Applicant’s undersigned agent.

Respecaly submitted,LEpfBeGE
drew H. Berks

Registration No. 36,089
Agent for Applicants

HOFFMANN & BARON, LLP

6900 Jericho Turnpike
Syosset, NY 11791
(973) 331-1700
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and is a CIP of 10/768,809 01/30/2004

Foreign Applications

If Required, Foreign Filing License Granted: 09/12/2007

The country code and numberofyour priority application, to be usedforfiling abroad under the Paris Convention,
is US 11/775,484

Projected Publication Date: 02/21/2008

Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
Title

UNIFORM FILMS FOR RAPID DISSOLVE DOSAGE FORM INCORPORATING TASTE-MASKING
COMPOSITIONS

Preliminary Class

424

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughoutthe territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-membercountry. The PCT process simplifies thefiling
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and doesnot eliminate the needof applicantstofile additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordancewith its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advisedthat in the case of inventions madein the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. Thefiling of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidanceasto the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled “Treaties and Foreign Patents") for more information on timeframes and deadlinesfor filing foreign
patent applications. The guideis available either by contacting the USPTO Contact Center at 800-786-9199, orit
can be viewed on the USPTOwebsite at http:/(www.uspto .gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http:/Awww.stopfakes.gov. Part of a Department of Commerceinitiative,

page 2 of 3
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this website includes self-help "toolkits" giving innovators guidance on howto protectintellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Governmenthotline at 1-866-999-HALT(1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER

Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED"followed by a date appears on this form. Suchlicenses are issuedin all applications where
the conditions for issuanceof a license have been met, regardless of whetheror not a license may be required as
set forth in 37 CFR 5.15. The scope andlimitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicatedis the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This licenseis to be retained by the licensee and may be used at any time onorafter the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s)filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant ofa license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Governmentcontract or the provisions of existing laws relating to espionage andthe national
security or the export of technical data. Licensees should apprise themselvesof current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Departmentof
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted atthis time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOTappearonthis form. Applicant maystill petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 monthsfrom thefiling date of the application. If 6 months has lapsed
from thefiling date of this application and the licensee has not received anyindication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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PTO/SB/08a (05-07)
Approved for use through 11/30/2007. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unlessit contains a valid OMB control number.
 

 INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 CFR 1.99)

 

   
Application Number 11775484

Filing Date 2007-07-10

First Named Inventor|Robert K. Yang

Art Unit 1615

Examiner Name Unassigned

Attorney Docket Number 1199-4B CIP

  
 

 

 

 

 

 

       
 

U.S.PATENTS [Remove]

Examiner] Cite Kind Nameof Patentee or Applicant Pages,Columns,Lines where
ae ie Patent Number Issue Date : Relevant Passages or RelevantInitial No Code' of cited Document .

Figures Appear

1 0307537 1884-11-04 Foulks

2 0688446 1901-12-10 Stempel

3 2142537 1939-01-03 Tisza

4 2277038 1942-03-24 Curtis

5 2352691 1944-07-04 Curtis

6 2501544 1950-03-21 Shrontz

7 2980554 1961-04-18 Gentile et al.

8 3249109 1966-05-03 Maeth et al.
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Application Number 11775484

Filing Date 2007-07-10

First Named Inventor|Robert K. Yang

Art Unit 1615

Examiner Name Unassigned

Attorney Docket Number 1199-4B CIP

 
 

 

 

 

 

      
 

9 3444858 1969-05-20 Russell

10|3536809 1970-10-27 Applezweig

11 3551556 1970-12-29 Klimentet al.

12|3598122 1971-08-10 Zaffaroni

13|3632740 1972-01-04 Robinsonetal.

14|3640741 1972-02-08 Etes

15=|3641237 1972-02-08 Gould etal.

16|3731683 1973-05-08 Zaffaroni

17=|3753732 1973-08-21 Boroshok

18|3814095 1974-06-04 Lubens

19|3892905 1975-07-01 Albert

EFS Web 2.0.2

Page 183

 



  
   

        

   

   

      

   

   

     

      

      

    

      

      

      

    

      

      

      

      

   

 
Page 184 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 GFR 1.99)

Application Number 11775484 

 

Filing Date 2007-07-10

First Named Inventor|Robert K. Yang

Art Unit 1615

Examiner Name Unassigned   
Attorney Docket Number 1199-4B CIP

 
 

 

 

 

 

      
 

20 3911099 1975-10-07 DeFoneyet al.

21 3972995 1976-08-03 Tsuketal.

22 3996934 1976-12-14 Zaffaroni

23 3998215 1976-12-21 Andersonet al.

24|4029757 1977-06-14 Mlodozeniecet al.

25|4029758 1977-06-14 Mlodozeniecet al.

26=|4031200 1977-06-21 Reif

27=|4123592 1978-10-31 Raineret al.

28 4128445 1978-12-05 Sturzeneggeret al.

29«|4136145 1979-01-23 Fuchsetal.

30=|4136162 1979-01-23 Fuchsetal.

EFS Web2.0.2
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( Not for submission under 37 GFR 1.99)

 

 

    
Application Number 11775484

Filing Date 2007-07-10

First Named Inventor|Robert K. Yang

Art Unit 1615

Examiner Name Unassigned

Attorney Docket Number 1199-4B CIP

 

 

 

 

 

      
 

31|4139627 1979-02-13 Laneetal.

32|4226848 1980-10-07 Nagaietal.

33|4251400 1981-02-17 Columbus

34=|4292299 1981-09-28 Suzukietal.

35=|4294820 1981-10-13 Keith etal.

36=|4302465 1981-11-24 Ekenstam etal.

37=|4307075 1981-12-22 Martin

38|4325855 1982-04-20 Dickmann

39=|4373036 1983-02-08 Changet al.

40 4406708 1983-09-27 Hesselgren

41|4432975 1984-02-21 Libby

EFS Web 2.0.2

Page 185

 



  
   

        

   

   

      

   

   

     

    

      

    

    

    

      

      

    

      

               	  

   	  

 
 

 
 

  
 

 
 

 
     

   

  
 

    
  

   

 
Page 186 

 

 

    
 

 

 

 

 

 

Application Number 11775484

Filing Date 2007-07-10

INFORMATION DISCLOSURE First Named Inventor|Robert K. Yang
STATEMENT BY APPLICANT |, eis
( Not for submission under 37 GFR 1.99)

Examiner Name Unassigned

Attorney Docket Number 1199-4B CIP

42 4438258 1984-03-20 Graham

43 4460562 1984-07-17 Keith etal.

44 4466973 1984-08-21 Rennie

45 4503070 1985-03-05 Eby

46|4515162 1985-05-07 Katsuhiro

47 4517173 1985-05-14 Kizawaetal.

48 4529601 1985-07-16 Broberg etal.

49|4529748 1985-07-16 Wienecke

50 4562020 1985-12-31 Hijiya et al.

If you wish to add additional U.S. Patentcitation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS

Examiner] Cite a. Kind|Publication Nameof Patentee or Applicant Pages,Columns,Lines where
“ei Publication Number . Relevant Passages or RelevantInitial No Code’) Date of cited Document :

Figures Appear
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Application Number 11775484

Filing Date 2007-07-10

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 GFR 1.99)

First Named Inventor|Robert K. Yang

Art Unit 1615

 

Examiner Name Unassigned

Attorney Docket Number 1199-4B CIP

    
 

 

 

 

 

 

 1

If you wish to add additional U.S. Published Application citation information please click the Add button]Add]
FOREIGN PATENT DOCUMENTS

Nameof Patentee or Pages,Columns, Lines
Examiner] Cite|Foreign Document Country Kind|Publication Applicant of cited where Relevant
Initial” No|Number? Code2 j Code‘) Date PP Passages or RelevantDocument :

Figures Appear

1 2432925 DE 1976-01-22 |

2 2449865 DE 1976-04-29 |

3 3630603 DE 1988-03-10 |

4 0200508 EP 1991-10-02 |

5 0219762 EP 1990-12-27 |

6 0250187 EP 1993-09-29 |

7 0259749 EP 1991-08-14 |

8 0273069 EP 1992-10-14 |

      
EFS Web 2.0.2

Page 187



  
   

        

   

   

      

   

   

     

    

    

    

    

    

    

    

    

    

    

                	  

   	  

   

 
Page 188 

Application Number 11775484

Filing Date 2007-07-10

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 GFR 1.99)

First Named Inventor|Robert K. Yang

Art Unit 1615

 

Examiner Name Unassigned

Attorney Docket Number 1199-4B CIP

    
 

 

 

 

 

9 0381194 EP 1994-08-31 |

10|0452446 EP 1993-12-29 |

11 0241178 EP 1987-10-14 |

12|0514691 EP 1992-11-25 |

13 1110546 EP 2001-06-27 |

14|200018365 WO 2000-04-06 |

15|200042992 WO 2000-07-27 |

16|200170194 WO 2001-09-27 |

17=|200191721 WO 2001-12-06 |

18 199105540 WO 1991-05-02 |

     
If you wish to add additional Foreign Patent Documentcitation information please click the Add button|Add 

  
NON-PATENTLITERATURE DOCUMENTS [Remove|
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Application Number 11775484

Filing Date 2007-07-10

 

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 GFR 1.99)

First Named Inventor|Robert K. Yang

Art Unit 1615

 

 Examiner Name Unassigned   
Attorney Docket Number 1199-4B CIP

 
 

 
 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),
publisher, city and/or country where published.

Examiner) Cite
Initials”

 

If you wish to add additional non-patent literature documentcitation information please click the Add button

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER:Initial if reference considered, whetheror notcitation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). ° For Japanese patent documents,the indication of the year of the reign of the Emperor must precede the serial numberof the patent document.
* Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. ° Applicantis to place a check markhereif
English language translation is attached.
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

( Not for submission under 37 GFR 1.99)

Please see 37 CFR 1

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months priorto thefiling of the

Application Number 11775484 

Filing Date

First Named Inventor|Robert K. Yang

2007-07-10

 

Art Unit  Examiner Name Unassigned

1615

  
Attorney Docket Number

CERTIFICATION STATEMENT

.97 and 1.98 to make the appropriate selection(s):

information disclosure statement. See 37 CFR 1.97(e\(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[-] anyindividual designated in 37 CFR 1.56(c) more than three months prior to thefiling of the information disclosure
statement. See 37 CFR 1.97(e}(2).

[] See attached certification statement.

[_] Fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 
[X] None

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d)}for the
form of the signature.

SIGNATURE

 
1199-4B CIP

 

Signature

Name/Print  /Andrew H. Berks, Reg. No. 36,089/ Date (YYYY-MM-DD) 2008-01-29

Andrew H. Berks Registration Number 36089

 

  
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public whichis to file (and by the USPTOto proacess) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountof time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissionerfor Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement
 

 
The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and TrademarkOffice is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonmentof the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. Theinformation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counselin the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Memberwith respect to the subject matter of the record.

4. A record in this system of records maybe disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSAas part of that agency's responsibility to
recommend improvements in records managementpractices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of recordsfor this
purpose, and any otherrelevant(i.e., GSA or Commerce)directive. Such disclosure shall not be used to make
determinations aboutindividuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the
application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be
disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record wasfiled in an application
which became abandonedorin which the proceedings were terminated and which application is referenced by either a
published application, an application open to public inspections or an issued patent.

3. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency,if the USPTO becomes awareof a violation or potential violation of law or regulation.
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SCHERING AGPateniabieiiung

2432925

. 4. Juli 197%

Avzneimittelwirkstofftrager in Folienforn

mit inkorporiertem WirkstoffLeeheereecteettyARRAtarenAAeeReteeterrey 

L

Die Erfindung betrifft Arzneimittelwirkstofftrager in

Folienform mit inkorporiertem Wirkstoff zur inneren und

guBeren Anwendung.

Aus der belgischen Patentschrift sind Papierfolien bekannt,

die mit Wirkstoff beschichtet zur oralen Anwendung geeignet

sind. Die Folien bestehen aus in Wasser unléslichen Cellulose-

fasern und einem wasserloslichen Bindemittel. Als wasser—

lésliches Bindemittel wird vorzugsweise Carb-

oxymethylcellulose-Natrium verwendet. Der Wirkstoff wird durch

Auftropfen des gelésten Wirkstoffes, durch Aufstreuen des

festen Wirkstoffes oder durch Durchziehen der Folie durch die

Wirkstofflosung auf die Papierfolie gebracht. Das diskontinuier—
liche Verfahren der gesonderten Herstellung der Folie und Auf-

bringung des Wirkstoffes hat den Nachteil, daB die Dosiemmgs—

genauigkeit nicht sehr gut ist, was bei den heute niedrig

dosierten Wirkstoffen jedoch von grofer Wichtigkeit ist.

Ungenauigkeiten entstehen nicht nur bei dem Aufbringen des .
Wirkstoffes, sondern auch bei der Herstellung und Vorbe-

handlung des Tragers und durch Verdnderungen bei der Lagerung
des Trigermaterials. So hat es sich zum Beispiel gezeigt, daB
==, -

Sats. §09884/0988 | Le
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OCHERING AG
Patentabteilung

oe 9432925:

nach der Rezeptur der belgischen Patentschrift bei Verwendung
von Folienziehzmaschinen keine gleichméBige Folienschicht ent-

steht und daB die Folie bei der Trocknung

schrumoft. Es ist jedoch leicht einzusehen, daB bei nicht

einheitlichem Material auch dic Wirkstoffaufnahme nicht gleich-

maiBie sein wird. Ein nur oberflichlich gebundener Wirkstoff
kann suBerdem bei der Handhabung der Folien, wie zum Beispiel

bei der Verpackung, teilweise wieder abgelést werden. Die als

Bindemittel verwendete Natrium-Carboxymethylcellulose wird

im Magen angelést und setzt dabei die Carboxymethylcellulose

frei, die den Wirkstoff teilweise einschlie&t und nur ver—

zogert oder tiberhaupt nicht freigibt.

Es wurde nun gefunden, daB man Folien mit gleichbleibender

Dicke und gleichméBiger Wirkstoffverteilung erh3lt, wenn man

Folien mit inkorporiertem Wirkstoff herstellt und Folienbildner

verwendet, die in Wasser oder in organischen Lisungsmitteln

léglich sind. Bevorzugt geeignet sind Folienbildner, die sich
sowohl in Wasser als auch in organischen Lésungsmitteln lésen.

‘

Als Folienbildner kommen zum Beispiel Poly-N-Vinylpyrrolidon,
Vinylpyrrolidon-Vinylacetat, Methyl- und Athyl- 7

cellulose, vorzugsweise jedoch nichtionogene, wasserldsliche

Hydroxyalkylather der Cellulose, wie Hydroxypropylcellulose,

Hydroxyiithylcellulose und Methylhydroxypropylcellulose, in
Betracht.

- 3-

509884/0988
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SCHERING AG
Patentabteilung

~3- 2432925

Dem Folienbildner koOnnen Fillstoffe und Wirkstoffe um aweck-

miBigerweise eine geringe Menge eines Trennmittels sugesetat

werden.

Geeignete Trennmittel sind u-.a. Polyoxyiathylenpolyoxypropylen-

polymeres (pLuRONIC F 68 “®)), Polyoxylstearate, Alkyl- bzw.
Acylsubstiutierte Polysdditionsprodukte des Athylenoxids

gum Beispiel CREMOPHOR EL CR) Silikone und Silkontrenn-
emulsionen, Glycerin, Propylenglykol und Metallseifen.

Ais Fiillstoffe sind zum Beispiel Cellulose, Zucker, wie zum

Beispiel Lactose, Dextrose, Fohrzucker usw., Starken, mehrwertige

Alkohole, wie zum Beispiel Mannit, Calciumearbonat, Calcium-—

phosphat, Talkum und Farbstoffe in léslicher Form oder als Pig-

mente geeignet. Die Fiillstoffe kénnen teilweise oder voll-

standig durch Wirkstoffe ersetzt werden. Werden lésliche Fiill-

bzw. Wirkstoffe verwendet, entsteht eine transparente, glatte

Folie, werden unlésliche Fiill- baw. Wirkstoffe verwendet, ent-

steht eine weiBe ocder farbige, papierartige Folie. |

Erfindungsgemaé8 k6nnen alle in der Human- und Veterinarmedizin

verwendeten Wirkstoffe eingesectzt werden. Fiir die innere An-

wendung kommt insbesondere die orale Verabreichung infrage.

Unter der 4uReren Anwendung sollen insbesondere die topikale

- Verabreichung auf der Haut und in KoérperhsShlungen wie Nase,

. Ohr, Vagina usw. verstanden werden. Als Wirkstoffe seien

~ Yo

509884/0988
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beispielsweise genannt: Gestagene, Ostrogene, Gemische aus

Gestagenen und Cstrogenen, Tranaquiliger, Antidiabetika,

Sulfonamide, Antibiotika, Trichomonadsnmittel, Entztindungs—

hemmer, wie zum Beispiel Corticoide, usw.

Der Agmsinittelwirkstoff kann im Tr&germaterial geldst oder

gSieichnsBig suspendiert vyorliegen. Der Wirksteifanteil in der Folien

A0-60 % betragen. Als Einzeldosis (Einheit) werden Flichen
gseschnitten bwz. perforiert, die Wirkstoffmengen enthalten

wie sie iiblicherweise auch in Tabletten, Dragees, Salben,

4apichen usw. enthalten sind. So kann die Wirkstoffmenge pro

Einzeldosis je nach Anwendungsart beliebig hoch sein und
zwischen etwa ug und 0,5 g betragen, wobei dis untere und

obere Dosis leicht unter- oder tiberschritten werden kénnen.’

Selbstverstandiich kénnen auch wirkstofffreie Traiger (Placebos)

hergesteilt werden.

Zur Herstellung des erfindungsgemiBen Argneimittels in Folien-

form werden der Wirkstoff und/oder dag Trennmittel peldst bzw.

suspendiert, der Folienbildner und gegebenenfalls der Fiull-

stoff eingetragen, gegebenenfalls homogenisiert und die Lésung

bzw. Suspension auf einer Folienziehnaschine zu einem Ausstrich
ausgezogen. Die durch frocknung des Ausstrichs . erhaltene Folie

wird in beliebige Abschnitte (Einheiten) aufgeteilt.

In der Lésung baw. Suspension wird dex Folienbildner in Gewichts-,

mengen von etwa 6-20 %,. der Fillistoff in Gewichtsmengen von etwa

S09884/0988 7a
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~SCHERING AG
Paientabteilung _

2432925

O~30 % und das Trennmittel vorzugsweise in Gewichtsmengen

von 0,01-2 % eingesetzt.

Das Liésungs- baw. Suspensionsmittel ist au etwa 48-84 %

(W/W) enthalten‘und besteht aus Wasser und/oder einem oder
mehreren organischen Losungsmitteln. Als organische Lisungs-

mittel kommen physiologisch vertragliche Lésungsmittel oder

solche LésungsmittelLin Betracht, die bei der Trocknung bis

auf einen physiologisch unbedenklichen Rest entfernt werden

k6Onnen. Solche Lisungmittel sind zum Beispiel Athylalkohol,

Isopropanol, Methylenchlorid usw. und ihre Mischungen.

Wasser und Athylalkohol bzw. Gemische aus Wasser und Athyl-

. alkohol werden bevorzugt angewandt.

Die Schichtdicke des nassen Ausstrichs betraigt etwa 0,1 bis 2 mm

und die der trockenen Folie etwa 0,05 bis 1 mm, vorzugsweise

0,07 bis 0,3 mm

Das Verfahren zur Herstellung des Argneinittels in Folienform

in einem Arbeitsgang (kontnuierliches Verfahren) bietet den

Vorteil, da& der Wirkstoff homogen und gleichm&Rig verteilt

in dem Wirkstofftrager vorliegt. Durch die Konzentration

des Wirkstoffs im Trager, die Dicke der Folie und die Flache
der Folie kann man die Einzeldosis sehr einfach variieren.

-5a —
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- TC 8 eS Me=F % ae .. SCHERmuaNaa AG
Gewerblicher Rechisschuiz

~ see :

6 2432925

e Erfindure betrifft auch die Verwernduns von in Wasser
und/oder organischen Ligsungsiittein Loslichen Folilenbildera

lir die Herstellung von Aragneinitbelwirkstofftragern, ins--

besondere die Verwendung von nichtionopenen, wasserléslichea

Hydroxyalikylathern der Cellulose, wie Hydroxypropylcellulose,

Hydroxsyathylcellulose und/oder Methylhydroxypropylcellulose.

508984/0988
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SCHERING AG
Patentabteilung

_ &- 2432925

Bine Einheit entspricht einer Fliche von ca. 3 om”,

Aussehen der Folie: weiB, papierartig.

Die trockene Folie hat eine Dicke von ca. 170 um.

Beispicel3

Herstellung ftir 1000 Einheiten

0,04 g D-Norgestrel und

0,84 g Polyoxyl-40-stearat werden in

95,00 g ithylalkohol unter Riihnren geldst.

In diese Lésung wird eine Pulvermischung aus

16,93 ge  Hydroxypropylcellulose und )
17,20 g Cellulose eingetragen.

Die erhaltene Suspension wird auf einem geeigneten Folienzieh-

gerat zu einemAusstrichmit einer Schichtdicke von 500 pm

ausgezogen und anschlieBend getrocknet.

Jusammensetzung ftir eine Einheit:

0,045 neg D-Norgestrel

0,384 meg Polyoxyl~\0-stearat

16,93 mg Hydroxypropylcellulose

17,20 me Cellulose

.35,00 mg

Eine Einheit entspricht einer PFlache von ca. 3 om,

Aussehen der Folie: wei8, papierartig.

Die trockene Folie hat eine Dicke von ca. 170 pm.

-9-
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Beis a FT

SCHERING AG
Patentabteilung

Lae 2432925

el 4

Herstellung fiir 1000 Einkeiten

1,10

152,00

0,03

22,10

16,77

g

S

8

g

Polyouyacugylenpelyoxyprotyicrpelsneres werden in

demineralisiertem Wasser gelést.

in dieser Losung werden

mikronisiertes D-Norgestrel suspendiert und evtl.
homogenisiert.
in die Suspension werden

Hydroxypropylicellulose und

Cellulose eingetragen.

Die erhaltene Suspension wird suf einem gecigneten Folienzieh-

gerét zu einemAusstrich miteiner Schichtdicke von 500 um ausge-

zogen und anschlieBend getrocknet.

Zusammensetzung flir eine Einheit:

0,03

1,10

22,10

16,77 me

40,00

mg

ng

ng

ng

D-Norgestrel

Polyoxyaéthylenpolyoxypropylenpolymeres

Hydroxypropyicellulose ,

Cellulose

Eine Einheit entspricht einer Fliche von ca. 3 cm”.

Aussehen der Folie: wei8B, papierartig.

Die trockene Folie hat eine Dicke von ca. 170 um.

-10-  
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SCHERING ASS
Patertebtailarg

2432925
- SF

Ha

Reiepiel5

Horstellung ftir 1000 Einheiten

0,025 Lg Pluocortolontrinethylacetat und

0,185 ¢ Gbhycepain weréon in

30,000 ge Athylalkohol geldést.

In diese Losung werden

7,292 g Hydroxypropylcellulose eingetragen.

Die erhaltene Liésung wird auf einem geeigneten Folienzieh-

gerat zu einem Ausstrich miteiner Schichtdicke von 5OO um aus-

gezogen und anschlieRend getrocknet.

Zusamnensetzung flir eine Einheit:

0,025 -mg Fluccortolontrimethylacetat

0,184 ng Giycerin

%3292 me Ilydroxypropylcellulose
7,000 ng

Eine Einheit entspricht einer Flache von ca. 1 om.

Aussehen der Folie: transparent.

Die trockene Folie hat eine Dicke von ca. 70 um.

~1i-
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SCHERING AG
Patentabiaileng

2 2432925
Beispiei6

Herstellung fiir 1000 Binheiten
10,00 & 7-Chlicr-—2-nethylanino—-5-phenyl-3H-1,4=benzo0-

diazepin—4—oxid und

0,84 ¢ Polyoxyithylenpolyoxypropylenpolymereswerden in

95,00 e¢ &Athylalkohol geldst.

- In Giese Lésung wird ein Pulvergemisch aug

16,93 g Hydroxypropylcellulose und

7,03 = Cellulose eingetragen.

Die erhaltene Suspension wird auf einem geeigneten Folienzieh~

gerit zu einemAusstrichmit einer Schichtdicke von 500 pm ausge—

Zogen. und anschlieBend getrocknet.

Zusammensetzung fiir eine Einheit:

10,00 meg ?-Chlor-2-methylamino-5-phenyl—3H-1,4—benzo-
diazepin-4-oxid

0,84 mg Folyoxylithylenpolyoxypropylenpolyneres
is,93 mg ‘Hydroxypropylcellulose

23 ome Cellulose

35,00 meg

Eine Einheit entspricht einer Flache von ca. 3 cn”.

Aussehen der Folie: gelb, papierartig.

Die trockene Folie hat eine Dicke von ca, 170pm.

509884/0988.
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SCHERING AG
Patentable dung

2432925 .
~ er

A

Beispiel7

Herstellung fiix 1000 Binhkeiten

1,60 e. forethisteronansetst

0,04 eg Athinyléstradiol und

0,84 ¢ Polyoxyathylenpolyoxypropylenpolymeres werden in
95,00 g Athylalkohol gelést. ©

In diese Lésung wird sin Pulvergemisch aus

16,93 g Hydroxypropylcellulose und

16,20 g Gellulose eingetragen.

Die erhaltene Suspension wird auf einem geeigneten Folienzieh-

gerdt zu einem Ausstrichmit einer Schichtdicke von 500 pm ausge-

zogen und anschlieBend getrocknet.

Zusammensetzung fiir eine Einheit:

1,00 mg Norethisteronacetat

0,03 mg Athinyléstradiol

0,84 mg Polyoxyathylenpolyoxypropylenpolynmeres
16,94 ng Hydroxypropylcellulose

16,20 mg Cellulose

39,00 mg

Eine Einheit entspricht einer Fliche von ca. 3 om”.

Aussehen der Polie: weifR, papierartig.

Die trockene Folie hat eine Dicke von ca. 170 un.

509884/0988
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SCHERING AG
Patentabtetiund

IN 2432925

Beispiel 3

Herstellung fiir 1000 EHinheiten:

1,00 g Norethisteronacetat

0,043 g <Athinyléstradicl und

0,84 ¢ Polyoxyithylpolyoxypropylenpolymeres werden in

einem Gemisch aus

101,60 ¢g Methylenchlorid und

25,40 eg <Athylalkohol gelést.

In diese Lésung wird ein Pulvergemisch aus

16,93 & Hydroxyaéthylcellulose und

16,20 ¢ Starke eingetragen.

Die erhaltene Suspension wird euf einem gccigneten Folienzieh-—

gerat zu einemAusstrich miteiner Schichtdicke von 500 pm ausge-
zogen und anschlieBend getrocknet.

Zusammensetzung flr eine Einheit:

1,00 me Norethisteronacetat

0,03 me Athinyléstradiol

0,84 me Polyoxyathylenpolyoxypropylenpolymeres

16,93 mg Hydroxylithylcellulose und

16,00 mg Sthrke

35,00 mg

Eine Einheit entspricht einer Fliche von ca. 4 om.

Aussehen der Folie: weiB, papierartig.

Die trockene Folie hat eine Dicke von ca. 170 um.

-15-
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SCHERING AG
atentabteilung -

a 9432925
My

Beispiello.

Herstellung fiir 1LO0O Hinheiten:

 

1,00 £ fovethicteronscsctat

0,05 & sthinyléstradiol und
0,384 g Polyoxyl-40-stearat werden in

95,00 eg Athylalkohol gelist.

“In diese Liésumg wird ein Pulvergemisch aus

16,94 &  Hydroxypropylcellulose

8,10 g Lactose und

8,10 ¢g Maisstaérke eingetragen.

Die erhaltene Suspension wird auf einem geeigneten Folienzieh-

gerat zu einem Ausstrichmiteiner Schichtdicke von 500 um ausge-

Zzogen und anschlieBend gsetrocknet.

Zusammensetzung fiir eine Einheit:
1,00 mg =WNorethisteronacetat

0,03 “ng Kthinyléstradiol

0,84 neg Polyoxyl-40-stearat

16,93 meg Hydroxypropyicelliulose

8,10 mg Lactose

8,10 mg Maisst&rke
~ 35,00 me

Eine Einheit entspricht einer Fldche von ca. 3 om”,

Aussehen der Folie: wei8, papierartig.

Die trockene Folie hat eine Dicke von ca. 170 pm.
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SCHERING AG
Patentabtallung

~ 16 -

n | 2432925

Beispiel1

Herstellung ftir 1000 Hinheiten:

25,0 eg 5-Morphol lnosethyl-3--(5-nitro-l-uethyl-2-imidazolyl)-~-

methylaminoO-c-oxazolidinon ° HCl werden in

2,4 g Gremophor EL (2) gelost in

152,0 g Alkohol und Wasser 1 x 1 suspendiert. In diese

Suspension werden

42,3 ge Methylhydroxypropylcellulose und

18,1 g Cellulose eingetragen.

Die erhaltene Suspension wird auf einem geeigneten Folienzieh-~

gerat gu einem Ausstrichmiteiner Schichtdicke von 500 um ausge-

zogen und getrocknet.

Zusammensetzung fiir eine Einheit:

25,0 mg 5-Morpholinomethyl-3-(5-nitro-l-methyl—2-imidazoly1)

nethylamino—2~-oxazolidinon * HCL

2,1 mg Cremophor EL (R)
2,3 ng Nethylhydroxypropylcellulose

18,1 mg Cellulose

87,5 me

Hine Einheit entspricht einer Fluche von ca. 8B em”.

Aussehen der Folie: hellgelb, papierartig.

Die trockene Folie hat eine Dicke von ca. 170 um.

-~ 17 -
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PME FEO E EEG
GUPIEF:
Paicninbte!

wee 2432925

 
  
 

Reis-sapiel 12

Hersteliung fur 1000 Binheiten:

Ao gz Ghigo An mlesoioudertir Derm vaeecom dr

0,9 g Polyoxyl-40--stearat gelést in

152,0 g Vasser suspendiert und eventuell homogenisiert.

. in die Suspension werden

15,0 Hydroxyathylcellulose undC3

15,1 Calciuncarbonat esingetragen.i)

Die @rhaitene Suspension wird auf einem pecipneten Folienzie—

gerat zu einem Ausstrichmiteiner Schichtdicke van 500 um aus~

gezogen und gsetrocknet.

Z4usannensetzung flr eine Einheit:

4,00 mg Glisoxepid

0,90 mg Polyoxy1~-40-stearat

15,00 me Hydroxydthylcellulese

15,10 me Calciumecarbonat
35,00 me

Eine Einheit entspricht einer Flache von ca. 3 om’,
Aussehen der Folie: wei, papierartig.

Die trockene Folie hat eine Dicke von ca. 170 um.

~ 18 ~-
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