HI GHER LQOADI NG ZI NC- CONTAI NI NG FI LM5 BACKGROUND [ 0001] This application
relates to oral and personal care conpositions, and nore particularly to
conposi t iIwODIsEI47si ng a filmentrained in a carrier, PaTRs2el/08¢1@3fil m
includes a relatively high concentration of zinc-containing conmpound. Such
conposi tions include, for exanple, dentifrices. [0002] The aesthetic appeal
of such conpositions is inportant, and can have significant effects on
consuner acceptance and usage. Aesthetic effects have been acknow edged to
play an inportant role in consuner acceptance of many products. Although
such products have net with consumer approval, the art seeks to further

i nprove the aesthetic effects as well as the cosnetic and therapeutic
benefits of these plibdiRER LOAING ZINOyCONIMININGOFILMIns known in the art
are deficient in one or nore attributes. [0003] Conpositions for enhancing
heal t h, hygi ene or appearance, such as oral care conpositions, skin care
conpositions and hair care conpogildkameoUNTe used by mllions of people.
These conpositions are used for a wde variety of purposes, including for
enhanci ng p&dbnal This applivatipny eslasescto carldingd ppresana ers, componitiohs, asd frore
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acceptabl e for their intended use. Conpositions that contain therapeutic
act i V&R APECHr ef erabl y deliver the active at effective |evels,
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or al segnifitant efkdtnowcodsamer atcepthi@cdndusagee vadsthetio défiectt hevlasediatkmndeddedt
they are typically used by the consunmer, [0005] Water-soluble filns for
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freshening agent, e.g., nenthol. The known filnms for adm nistering breath
f r estbacosgnesigand sherapeutic benefits of these products. Indeed, many such compositions known

in the art are deficient in one or more attributes.

[0003] Compositions for enhancing health, hygiene or appearance, such as oral care
compositions, skin care compositions and hair care compositions, are used by millions of people.
These compositions are used for a wide variety of purposes, including for enhancing personal
health, hygiene, and appearance, as well as for preventing or treating a variety of diseases and
other conditions in humans and in animals.

[0004] The formulation of such compositions presents a number of challenges. They
must be pharmaceutically and/or cosmetically acceptable for their intended use. Compositions
that contain therapeutic active materials preferably deliver the active at effective levels, avoiding
undue chemical degradation. Similarly, compositions containing cosmetically functional
materials must deliver the material to, e.g., the oral cavity, skin or hair at effective levels under
the conditions that they are typically used by the consumer.

[0005] Water-soluble films for oral administration of therapeutic agents are well
known in the art. It is also known in the art to use such films for administering a breath
freshening agent, ¢.g., menthol. The known films for administering breath freshening agents
and/or active pharmaceutical agents are generally comprised of at least one water-soluble

polymer suitable for human consumption and at least one compound that enhances the wettability



and/ or active pharmaceutical agents are generally conprised of at |east one
wat er - sol ubl e pol yner suitable for human consunption and at | east one
conpound wbabiegikances the wettabilityof the water-sol ulpCe/usedipoesi43
typically selected from pol yal cohols, surfactants and pl asticizers. For
exanple, U S Pat. No. 5,948,430, the disclosure of which is incorporated
by reference herein in its entirety, describes a nonolayer filmthat can be
adhered to the oral cavity to release a pharmaceutically or cosnetically
active ingredient, wherein the filmconprises at | east one watersol ubl e
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di scl fhsuwkiaig agenthi ch is incorporated by reference herein inits entl rety,
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an active ingredient in a buccal cavity. The trilaminate includes a hydratable muco-adhesive base

layer; a non-adhesive reservoir layer; and a water-impermeable barrier sandwiched between and

bonded to the base layer and the reservoir layer. This patent discloses slowly disintegrating films

for prolonged or sustained release of a substance.

[0008] U.S. Pat. No. 5,047,244, the disclosure of which is incorporated by reference
herein in its entirety, discloses a therapeutic dosage form comprising an anhydrous but hydratable
monolithic polymer matrix that contains amorphous fumed silica as well as a therapeutic agent,
and a water-insoluble barrier layer secured to the polymer matrix and defining a non-adhesive
face. This patent does not disclose rapidly disintegrating films, but instead contemplates
compositions that are capable of providing improved availability of therapeutic agents from a
controlled release muco-adhesive carrier system.

[0009] U.S. Patent No. 6,669,929, and U.S. Patent Application Publication No.
2003/0053962, the disclosures of each of which are incorporated by reference herein in their

entirety, disclose film forming agents useful in oral care compositions. The films dissolve in the

mouth and release functional components, typically flavorants.



controll ed rel ease nuco-adhesive carrier system [0009] U S. Patent No.

6, 669, 929, and U. S. Patent Application Publication No. 2003/0053962, the
di scl osurwe 20fo/B&wn of which are incorporated by referemrce/usereiosoluh their
entirety, disclose filmform ng agents useful in oral care conpositions.
The filnms dissolve in the nouth and rel ease functional conponents,
typically flavorants.[0010] It is known to incorporate flavorants,
colorants, and some active conponents in filnms that dissolve in the ora
cavity. These filnms are used either by thensel ves as breath freshening
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an oral care conmposition. It also is known to incorporate zinc salts in
dent i ipriles thas dissolse iroths oralisavitst Thes¢ Glies arienisedsaiiles by fiteerseives ks trieated by t he

sol ubt Lty of the zing. undesirable consu astringency when higher |evels
of sithe¥ng bl iodh VinchRE ST AR ORI B g BiLel e ord e hau
are awaipodiioa. fitilsoie&abwWARo {neooratd Abc 241R8Gn IdeRSHriS MtiulRDns AUsEBAYBLS €
reactions within the fornulation). [001 1] Thus, there is an ongoi ng need
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zi nc-cont ai ni cogpound. I n one enbodi ment, the filmis provided as a
plurality 1? ?| m FagheTsts an ppgajag pesddorngys araand Rersanabedse eempesitionsent i on

provigdasn&RIRTidiang. conprising a plurality of lanmellar fragnents in a
carrier. [0013] In one enbodinent, the oral care conposition conprises a

filmentrained in a carrier, in which a zinc-containing conpound is
contained in the filmin an anoun ro out 35% by wei ght to about 60% by
wei ght. Increasing the solid | oadi e filmformula increases the
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plurality of film fragments. In various embodiments, the present invention provides compositions
comprising a plurality of lamellar fragments in a carrier.

[0013] In one embodiment, the oral care composition comprises a film entrained in a
carrier, in which a zinc-containing compound is contained in the film in an amount from about
35% by weight to about 60% by weight. Increasing the solid loading in the film formula
increases the delivery of actives per area which is important for delivering superior efficacy.

[0014] The embodiments also provide methods for making the film and methods for
administering a zinc-containing compound to a human or animal subject in need thereof, the
method including topically applying to the subject an oral care composition comprising a film
entrained in a carrier, a zinc-containing compound contained in the film, a polysaccharide, and a
maleic anhydride copolymer. In various methods, such methods further comprise disrupting the
film after the topical application.

[0015] Compositions and methods of this invention afford benefits over compositions
and methods among those known in the art. Such benetfits include one or more of increased
consumer acceptability, improved amounts of available zinc, decreased adverse reactions brought

about by the presence of zinc ions, enhanced aesthetics, improved stability for active or other



entrained in a carrier, a zinc-containing conpound contained in the film a
pol ysaccharide, and a mal eic anhydride copolymer. In various nethods, such
met hods fwotzhsy13gsnpri se disrupting the filmafter the topiusadiomapqhs cati on
[0015J Conpositions and nethods of this invention afford benefits over
conpositions and net hods anong those known in the art. Such benefits

i ncl ude one or nore of increased consuner acceptability, inproved anpbunts
of avail able zinc, decreased adverse reactions brought about by the _
presence of zinc ions, enhanced aesthetics, inproved stability for active
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such as zinc. Further benefits and enbodi nents of the present invention are
appar @nbodimgnts vhthedeesent ipy¢nsionsiet afperanh fver the descBRIEFsDESORMEENON OF THE
DRAW NGS [ 0016] Preferred enbodi nents of the invention are described in the
exanpl es that follow, and illustrated in some of the figures appended
hereto, in which: [0017] HRGWBESCRIOMON O it eRawinGRe el astic nodul us

(G) of the filmslurries as a function of zinc oxide concentration, as
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side effects (such as toxicity, astringent taste, irritation, and allergic
response) commensurate with a neagonah eeergpiridgi sk ratio. The fol | owi ng
definitions and non-limting guidelines nust be considered in readi ng and
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to be used in this invention are, accordingly, pharmaceutically- or cosmetically- acceptable. As

used herein, such a “pharmaceutically acceptable” or “cosmetically acceptable” component is one
that is suitable for use with humans and/or animals to provide the desired therapeutic, sensory,
decorative, or cosmetic benefit without undue adverse side effects (such as toxicity, astringent
taste, irritation, and allergic response) commensurate with a reasonable benefit/risk ratio. The
following definitions and non-limiting guidelines must be considered in reading and interpreting
the description of this invention set forth herein.

[0020] The headings (such as “Introduction” and “Summary,”) used herein are
intended only for general organization of topics within the disclosure of the invention, and are not
intended to limit the disclosure of the invention or any aspect thereof. In particular, subject
matter disclosed in the “Introduction” may include aspects of technology within the scope of the
invention, and may not constitute a recitation of prior art. Subject matter disclosed in the
“Summary” is not an exhaustive or complete disclosure of the entire scope of the invention or any
embodiments thereof.

[0021] The citation of references herein does not constitute an admission that those

references are prior art or have any relevance to the patentability of the invention disclosed



i ntended only for general organization of topics within the disclosure of
the invention, and are not intended to |limt the disclosure of the

i nvent i orworzoempsagpect thereof. In particular, subject Peatusesiossaass osed in
the "Introduction” may include aspects of technology within the scope of
the invention, and may not constitute a recitation of prior art. Subject
matter disclosed in the "Sunmary” is not an exhaustive or conplete

di scl osure of the entire scope of the invention or any enbodi nents thereof.
[0021] The citation of references herein does not constitute an adm ssion

that fheige ABRIEReEsit@if R D&lcriplibn QéctiBﬁ%Ftlﬂs”ébe%?i:cgtY&?é}g hEQb} he

patentability of the invention disclosedherein. references cited in the
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Recitation of nultiple enbodi ments having stated features is not inhtended
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However, other enbodi nents may al so be preferred, under the sane or other
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the useful, and is not intended to exclude other embodiments from the scope of the invention. As
used herein, the word “include,” and its variants, is intended to be non-limiting, such that
recitation of items in a list is not to the exclusion of other like items that may also be useful in the
materials, compositions, devices, and methods of this invention. In a similar manner, the
description of certain advantages or disadvantages of known materials and methods is not
intended to limit the scope of the embodiments to their exclusion. Indeed, certain embodiments
may include one or more known materials or methods, without suffering from the disadvantages
discussed herein.
[0024] As used herein, the term “comprising” means that other steps and other
components that do not affect the end result may be utilized. The term “comprising”
encompasses the expressions “consisting of,” and “consisting essentially of.” The expression
“cffective amount,” as used herein denotes an amount of a compound or composition sufficient to
significantly induce a positive benefit, preferably an oral health benefit, but low enough to avoid

serious side effects, i.c., to provide a reasonable benefit to risk ratio, within the sound judgment of

a person having ordinary skill in the art. The use of singular identifiers such as “the,” “a,” or “an”



description of certain advantages or di sadvantages of known materials and
nmethods is not intended to limt the scope of the enbodinents to their
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materials or nethods, wthout suffering fromthe di sadvantages di scussed
herein. [0024] As used herein, the term"conprising” means that other steps
and other conponents that do not affect the end result may be utilized. The
ter m "conprising” enconpasses the expressions "consisting of," and
“consisting essentially of." The expression "effective am)_un_t," as used
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a gel surround the paste, or any conbinations thereof. The filmcon al ned
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composition, unless otherwise specified. All measurements are made at 25°C, unless otherwise
specified.

[0028] The present invention provides oral or personal care compositions comprising
a film entrained in a carrier, wherein the film comprises a relatively high concentration of a zinc-
containing compound. As referred to herein, an “oral or personal care composition” is any
composition that is suitable for administration or application to a human or animal subject for
enhancing the health, hygiene or appearance of the subject, including the prevention or treatment
of any physiologic condition or disorder, and providing sensory, decorative or cosmetic benefits
and combinations thereof. Compositions among those provided herein include oral care
compositions, skin care compositions, hair care composition, topical pharmaceutical
compositions, and ocular compositions. By “oral care composition” as used herein is meant a
composition for which the intended use can include oral care, oral hygiene, or oral appearance, or
for which the intended method of use can comprise administration to the oral cavity.

[0029] Embodiments of this invention comprise a film. As referred to herein, a

“film” is a material having a substantially lamellar structure. A “lamellar” structure has, or is



specified. [0028] The present invention provides oral or personal care
conposi tions conprising a filmentrained in a carrier, wherein the film
conpri seswa 208/3834wel y hi gh concentration of a zi nccont @Cmiusgoioosqesind. As
referred to herein, an "oral or personal care conposition” is any
conposition that is suitable for adm nistration or application to a human
or ani mal subject for enhancing the health, hygiene or appearance of the
subj ect, including the prevention or treatnent of any physiologic condition
or disorder, and providing sensory, decorative or cosnetic benefits and
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I n oqﬁﬂﬁﬁhgdeQMan&hgmkbfn1conprisgs a filn1forning polymer. Filmformng
pol ymers aﬁ)%g?] t hoﬁ%m‘ﬁi %Inlljalodirl;?ern?sl, 2 ﬁllnrlcclmlﬂn%?iserga z:t ?éalsta (l)nse ﬁslﬁll f%?rtn?n% material. In
certain embodiments, a film forming material is a polymer. Polymers useful herein include
hydrophilic polymers and hydrophobic polymers. In certain embodiments, the polymer is a water
soluble polymer. In some embodiments, the polymer is a water soluble, breakable polymer that
dissolves during use, such as, for example, during toothbrushing. The dissolution can occur as a
result of, for example, shearing and/or exposure to a solvent comprising a high concentration of
water, such as saliva. In some embodiments, the polymer is insoluble but breakable in water by
being dispersible, i.e., the polymer breaks down into small fragments, for example, as a result of
shearing. In some embodiments, a polymer is insoluble but swellable. In configurations in which
a polymer does not break down during use, the polymer can be a water-repellant polymer or an
aqueous-stable hydrophilic polymer such as certain types of cellulose, for example paper. In some
embodiments, a film fragment can comprise a mixture of film forming materials.
[0032] Water soluble polymers among those useful herein include cellulose ethers,

methacrylates, polyvinylpyrollidone, and mixtures thereof. In one embodiment, the polymeris a

cellulose ether, including those selected from the group consisting of hydroxyalkyl cellulose



fromthe group consisting of water soluble polynmers, water dispersible

pol ynmers, water insoluble polynmers, and m xtures thereof. [0031] In sone
enbodi merwe,208)/13834m conpri ses at | east one fil mform ngPERIUS2I18I03614H
certain enbodiments, a filmformng material is a polynmer. Polynmers usefu
herei n include hydrophilic polynmers and hydrophobic polyners. In certain
enbodi nents, the polyner is a water sol uble polyner. In sonme enbodi nents,
the polyner is a water soluble, breakable polynmer that dissolves during
use, such as, for exanple, during toothbrushing. The dissolution can occur
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examples of water insoluble polymers include polymers soluble in at least one organic solvent,

such as cellulose acetate, cellulose nitrate, ethylene-vinyl acetate copolymers, vinyl acetate
homopolymer, ethyl cellulose, butyl cellulose, isopropyl cellulose, shellac, silicone polymer (e.g.
dimethylsilicone), PMMA (poly methyl methacrylate), cellulose acetate phthalate and natural or
synthetic rubber; polymers insoluble in organic solvents, such as cellulose, polyethylene,
polypropylene, polyesters, polyurethane and nylon.

[0034] The films useful in the various embodiments can be made in accordance with
the methods described in U.S. Patent No. 6,669,929, and U.S. Patent Application Publication No.
2003/0053962, the disclosures of which are incorporated by reference herein in their entirety.
The zinc-containing compounds contained within the film can be incorporated into the film
during film manufacture using techniques known in the art. A person having ordinary skill in the
art will be capable of making the film containing the zinc-containing compound, using the

guidelines provided herein.



starch, rice starch, tapioca starch, pea starch, sweet potato starch

barl ey starch, wheat starch, waxy corn starch, nodified starch (e.qg.

hydr oxyprwpybaresssii gh anyl ose starch), dextrin, |evan, PelrdiSa@n/0add3 gl ut en;
and proteins such as collagen, whey protein isolate, casein, mlk protein,
soy protein and gelatin. [0033] Non-limting exanples of water dispersable
and swel | abl e polyners include nodified starch, alginate esters, divalent
or nultivalent ion salts of alginates. Non-limting exanples of water

i nsol ubl e polyners include polyners soluble in at |east one organic
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[00306] In various embodiments, the oral care compositions comprise a plurality of

lamellar film fragments entrained in a carrier. In one embodiment, the composition comprises a

film, wherein the film comprises lamellar fragments of the film material. In one embodiment, the

composition comprises a carrier having distributed therein a plurality of lamellar fragments,

wherein the fragments comprise a matrix and a functional zinc-containing compound material. In

one such embodiment, the matrix comprises a film. Such fragments may be of any of a variety of

shapes or forms, including semi-solid or solid discrete portions, fragments, particles, flakes, or

combinations thereof. In various embodiments, the film comprises a first plurality of fragments

and a second plurality of fragments, wherein the first plurality of fragments differ in composition

or appearance from the second plurality of fragments. Such difference in composition or

appearance can be in any aspect of the composition of the fragment (e.g., different film

components, different functional material, different formulation colorant), different appearance

(e.g., shape, color, texture, refractive index, reflective index), or combinations thereof.

[0037] In various embodiments, the fragments exhibit perceivable contrast with the

carrier. The perceivable contrast can be sensory contrast, such as optical contrast, tactile contrast,



present inventors discovered a nethod in which nore actives can be | oaded
into the filmthan could be done previously. This creates a filmwith a

hi gher comoentw@si4on of zi nc-containing conpound that caoThS2aelosaes ed, and
al so reduces the anount of filmneeded to deliver these higher anobunts. The
i nproved hi gher |oading zinc-containing filmfornula provides higher
deposition onto surfaces for superior efficacy. Also, inproving the film
formul ation to hold a higher |oading of zinc-containing conmpound can reduce
the amount of total filmneeded in a product, while at the sane tine,
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recogn17able shape. In certain embodiments, a film fragment can comprise a nonrandom shape.
Such shapes include simple geometric shapes, such as polygons and elliptical shapes, such as
triangles, quadrilaterals (such as a square, a rectangle, a thombus), pentagons, hexagons, oval,
and circles. In one embodiment, the repeating shape is a square. Repeating shapes include, in
other embodiments, shapes that are representative of figures or animate or inanimate objects, such
as stars, hearts, gems, flowers, trees, shamrocks, a letter of an alphabet, numbers, animals, people,
and faces. In various embodiments, the composition comprises a single repeating shape. In other
embodiments, the composition comprises a plurality of fragments having a plurality of repeating
shapes. In one embodiment, the compositions of the present invention comprise a plurality of
first film fragments having a first repeated shape and a plurality of second film fragments having

a second repeated shape, wherein the first repeated shape is different from the second repeated

shape.
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"visibly discernable” refers to one or nore characteristics of a fragnent
whi ch cause the fragnment to have a different physical appearance,

pr ef er ablwotoi1wtsessnaked eye, relative to the carrier inpramiuskomlssifis agment
is entrained. Such characteristics include color, opacity, refractive

i ndex, reflective index, size, shape, and conbinations thereof. [0038] In
various enbodi nents, the fragnents have a non-random shape. In one

enbodi ment, a "non-randonm’ shape is a shape which results froma
manuf act uri ng process of shaping, cutting, or other form ng process by

whi ch a spggddoiC S ' Wﬁ{? ; . Such: | , a
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variety of criteria, including nmanufacturing conveni ence, af ?ect on vi sual
appedrangeout iff macie ahped maf, ffeom abwut § xvurte abouttShreme onfromi abboinl,.5 amd to
Conbia%%ti PP%hm. In some embodiments, the long dimension of the fragments is at least about 3
mm, and can be from about 6 mm to about 13 mm. In certain embodiments, a plurality of film
fragments are greater than about 600 microns in the longest dimension. In certain embodiments,
a plurality of film fragments are greater than about 1 millimeter in the longest dimension.
[0041] In various embodiments, the fragments of the present invention have a
thickness of from about 1 mil (thousandth of an inch, 25.4 microns) to about 3 mils (76.2
microns). In various embodiments, the fragments have a thickness of less than about 4 mils or
less than about 100 microns and from about 0.1 mils (2.54 microns) up to about 10 mils (254
microns), from about 0.5 mils (12.7 microns) up to about 5 mils (127 microns), from about 1.4
mils (35.6 microns) to about 2.0 mils (50.8 microns).
[0042] In some embodiments, the compositions of the present invention comprise
fragments having an aspect ratio of at least about 5:1. As referred to herein, "aspect ratio” of a

fragment is the ratio of the diameter of the smallest imaginary sphere that can enclose the object

to the diameter of the largest imaginary sphere that can be completely inside the object and
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thereof. In some enbodi nents, the filmfragnents can be up to about 1 inch
(25.4 mm in length in the I ongest dinension. As referred to herein, "long
di mensi orwoi2810013854di mensi on of a fragment in | ength or WCHUS2¢10/086143 1 n t he
x-and y-di nensions, as the fragnent is, or is defornmed to be, in a planar
shape) in a dinension substantially perpendicular to the "thickness" or
shortest dinension of the fragnent (i.e., the z-dinension). It is
understood that in various enbodi nents conprising a plurality of fragnents,
the fragnents may be present in a range of sizes due to a variety of
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embodiments, the colorant is approved for incorporation into a food or drug by a regulatory
agency, such as FD&C or D&C pigments and dyes approved by the FDA for use in the United
States. Colorants among those useful herein include FD&C Red No. 3 (sodium salt of »
tetraiodofluorescein), Food Red 17, disodium salt of 6-hydroxy-5-{(2-methoxy-5-methyl-4-
sulphophenyl)azo} -2-naphthalenesulfonic acid, Food Yellow 13, sodium salt of a mixture of the
mono and disulphonic acids of quinophtalone or 2-(2-quinolyl) indanedione, FD&C Yellow No. 5
(sodium salt of 4-p-sulfophenylazo-1-p-sulfophenyl-5-hydroxypyrazole-3 carboxylic acid),
FD&C Yellow No. 6 (sodium salt of p-sulfophenylazo-B-naphtol-6-monosulfonate), FD&C
Green No. 3 (disodium salt of 4-{[4-(N-ethyl-p-sulfobenzylamino)-phenyl]-(4-hydroxy-2-
sulfoniumphenyl)-methylene}-[1-(N-ethyl-N-p-sulfobenzyl)-A-3,5-cyclohexadienimine], FD&C
Blue No. 1 (disodium salt of dibenzyldiethyl-diaminotriphenylcarbinol trisulfonic acid anhydrite),
FD&C Blue No. 2(sodium salt of disulfonic acid of indigotin), and mixtures thereof in various
proportions. In one embodiment, the colorant comprises a water insoluble inorganic pigment,
such as titanium dioxide, chromium oxide green, phthalocyanine green, ultramarine blue, ferric

oxide, or a water insoluble dye lake. In some embodiments, dye lakes include calcium or
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to the dianeter of the largest inmaginary sphere that can be conpletely

i nsi de the object andtangent to the surfaces of the object. For exanple,

t he aspecwonatwisssaa” a sphere is 1:1; in another exanpl epCrhisS2@aspaau3ratio
of a cylinder that is 2 inches (50.8 mm long and 1/4 inch (6.35 mm in
dianeter is slightly over 8:1; in yet another exanple, a filmfragnment of
the present invention that is 1 ml (25.4 mcrons) in thickness, 1 inch
(25.4 M) in length, and 1 inch (25.4 nm w de has an aspect ratio of about
1414: 1. [0043] In sonme enbodi ments, the conpositions of the present
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with W@OE%WCMT% Anc. kg cartein gbodimasitss dhe, filst caspprisey a dp¢ sichtasdI&C Redi“dDbl e
agai AhinG t nd. .F rnul cpl orants
a?mng o'éué1 eglgge ﬂﬁérﬁé\rane%}ﬂtel "jr(}g rgrgég %@ﬁeﬁ ﬁ’o%%n ttlgarm%rgl Uub & GOQ%) tfmlﬁi'img ment ,

such ﬁ$xldéfﬂﬁat6d<ﬁ1ﬁml (e.g.,MEinaoh), @ neixedE of b akgs In éﬂl@&hb@dlﬁleﬁﬂpthélcmﬁhﬁ is the
col or ant B ﬁ?pproved for |ncongorat|on into a food or drug by a regul atory

agencyNoshicrdiag dppge wrioprembrament sthafitm ggweriagspraleantsy adews! efiomor CusRed
¢
:\B- t g&(og{‘gﬁﬁ% ﬁ%% ut%/ ﬂ%%?fdﬁgﬂgﬁﬁﬁ%eﬁ déslt llzl?etro But 1494, ﬁ?gﬁf e

Ium sal t o fetr rescei n) diso alt of
6- hydﬁhhyﬁﬁnﬂﬁiﬁmﬁMﬁﬂKﬁ%ﬂwnﬁbﬁM&%&bysmhﬁMopﬂeﬁyhoéﬂoheambamhmhaﬂenesulfonic

acid, Food. Yell sodium salt of ure o nmono and di.sul phoni c
et e R BhiS PriseR GRS CHPHE T DAL Bive FPDERs JORPEVIAB. 5
(sodi % &bt amaéeceﬁgiufrm?@pmn%g ety %b&hf)ﬁﬁﬂga%mﬁdQMQ?()?‘V@%&@?%@ 3
carboxylic acid ow No (sodi um sa

p- sul S‘egmrazdkf@m#mndhe Brstrovios ul f onate), FD&C Green No. 3 (disodium

S oot BB SRR P Bl e

D- 3, Sheinghed 6?”(@16 icembbiiney., InFJs eBlbedinNets, the( fillns @sts Wt Sidintegpdte during use of

di benzyl di et hyl -di am notri phenyl carbi nol trisulfonic acid anhydrite),
thé composition. In some embodiments, the film releases a material, such as the zinc- contammg
compound, into the carrier. As referred to herein, “disintegrate” refers to physical disruption of
the film or fragment material, so as to produce a film or film fragments of reduced size compared
to the original film. Such disruption may be through mechanical, chemical, or physical-chemical
means. The disintegration can result, for example, from shearing, grinding, or exposure to
elevated temperatures during use. In various dentifrice embodiments of the present invention,
such disintegration results from brushing of the composition on the teeth of the subject using the
composition. In one embodiment, the film disintegrates so as to release the zinc-containing
compound, and consequently, release zinc ions. In some embodiments, a film fragment can
disintegrate into small pieces that are not visually discernable. In some embodiments, the film
fragments disintegrate to collectively form a colloid or gel.

[0046] In various embodiments, the film may comprise, in addition to the zinc-

containing compound other therapeutic actives. As referred to herein, a therapeutic active is a

material that is useful for the prevention or treatment of a physiological disorder or condition.

Such disorders or conditions include those of the oral cavity (including the teeth and gingiva),
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FD&C Bl ue No. 2(sodiumsalt of disulfonic acid of indigotin), and m xtures
thereof in various proportions. In one enbodi nent, the colorant conprises a
wat er i nswbOublog138336r gani ¢ pi gnment, such as titani um di opcaaS2elkosdisdim oxi de
green, phthal ocyani ne green, ultramarine blue, ferric oxide, or a water

i nsol ubl e dye | ake. In sone enbodi nents, dye |akes include cal cium

oralum num salts of an FD&C dye such as FD&C G een # 1 | ake, FD&C Bl ue #2

| ake, D&C Red #30 | ake or FD&C # Yell ow 15 | ake. In certain enbodi nents, a
wat er sol ubl e dye, such as, for exanple, FD&C Blue #1, is contained within
a watgln, 'h@ﬁoe{ddtély@s pﬂ‘lé’é’fﬁ&ﬁ%lﬂl@é‘a&'ﬁtlc faé’('fve%( Pf@?érﬁbl@‘?i'ebé%hméh %@&r&ﬂglﬂo g that
found in yethyl ene beads (e.g., M croblue Speéectrabeads, sol

M cr dbﬁwgtgutshty Iohdle)commblclent §u¢h astivesiinalede the foHewinigl m corrprl ses a dye such

as D&C Red #30. In cer a white IS, US for
exarpl e t1 fani P UrORPBE QaFE Sk diciosih Y e aE g gt e o
Timron), a m nefokhide qua@mcdrylumrﬂdm&@gélﬁ,l & %{m@ﬂhér@mﬁdest hex@eorant is a
non- bl eedi ng dye. In various enbodi nents, | m conprises a col orant at

a level of fronpebaidine EBHAQ essmtia oals sueh @alwbyl wetlyhsalsylagheuedlynipl amd fr om
about 1% to aboyt, &‘%lﬁ)a%%i k%ht of the film or fromabout 3%to about 12%
by wei ght of the f! n one’ enbodi nent, the conpositions of the present

i nvention Gonpr nses@rdiddl shtifhldninbloyy @ﬁ)gi isbch &y @@ heetanmppha, (M@poféd,r st
color, and a second plurality of filmfragnments conprising a second col or.
Preferably, thekeephen. ékﬂ‘@#s’&l dengiprefen é%l@lwﬂha@»prprﬁ@%mlﬁ@tmé@%m [ 0045] The
filmof the preggy n various enbodi nents, disintegrates during
use of the conpos:aheg{r%\éﬁf Erilﬂ(gét?lﬁ 11lk@errbodl ments, the fil m does not

di si nt egrate dunntinssives, ofict dsdbcovomose, tcammlpﬂem cslowyinte micmdiotent s, the film

rel eases a materjial, such as th nt.ai ni ng co und, into. the
carrier. As ref 8PFEagstyorpnehygro eb'rﬂ’i“éqc nf}gﬁﬁ’}&i‘i@m %Xdéggl??rﬁepﬁ?fgé“@éll &

di sruptionpof tpgchbédm, sﬁé@&%@&dd@ﬁlﬁ&l&h@h dehBFide %h@ﬁﬁ@ﬂfcﬁn@ filmor
filmfragments of réduced size conpared g/ original film Such

di sruption nmay p@wmop@hlmnhmﬁwbphﬁdheﬁs@&m apd thphlyigs, cal - chemi cal neans.

The disintegrati an .r esuy r.oms gr i ndj ng, or
exposure t 5 el et aaufGe i LB g FleaniRe o a  aulos Pleat:
enbodi nents of w&n@mﬁﬁl@ﬁndwﬁt@ra:ldnﬁuaunéﬂﬁﬂrm@kedeibmgf;ﬁlbh@ﬁnfn@mwa‘se from
brushing of the conposition on the teeth of the sug{ect using the

conposi tion. | ndighenhydtrsanebrdrochlpads, idipheaylpyisiagh r@ghlg@dqigzqt@fhn@ ease the

zi nc-cont ai ni N9meleate, diphenhydramine citrate, doxylamine succinate, promethazine

K

hydrochloride, pyrilamine maleate, tripelennamine citrate, triprolidine
hydrochloride, acrivastine, loratadine, brompheniramine, dexbrompheniramine,
and the like,

F. expectorants, such as guaifenesin, ipecac, potassium iodide, terpin hydrate, and

the like,

anti-diarrheals, such a loperamide, and the like,

= 0

H, -antagonists, such as famotidine, ranitidine, and the like; and

et

proton pump inhibitors, such as omeprazole, lansoprazole, and the like,

b

general nonselective CNS depressants, such as aliphatic alcohols, barbiturates
and the like,
K. general nonselective CNS stimulants such as caffeine, nicotine, strychnine,

picrotoxin, pentylenetetrazol and the like,



conpound, and consequently, release zinc ions. In sone enbodinents, a film
fragment can disintegrate into snmall pieces that are not visually

di scer nabWwe.20im3ssame enbodi nents, the filmfragnents di PCMUSQr1aE614D
collectively forma colloid or gel. [0046J In various enbodi ments, the film
may conprise, in addition to the zinccontaining conpound other therapeutic
actives. As referred to herein, a therapeutic active is a material that is
useful for the prevention or treatnent of a physiol ogical disorder or
condition. Such disorders or conditions include those of the oral cavity

(includingithe gegt haaaMe@ikzegirM@aigs@NB,fumi'oh,su@m@k axashydhi@ispeci fic
therapeutic active is preferably determ ned according to the desired
utility of the pleambabttiloprimBlenk cathamesspingethadexintide, ioithsowinrige, A

antim crobial agents,. such.as.triclgsan, cetyl ridiumchl oride, dom phen
br o de. quat er APy TR DafibE B2 mf Rt o ep R PR G ne.
oct oni di ne, EDTHhenef$idbldcelaz@intdes Uilthidse, bRk, andahdlike,sal i cyl ate,

eucal yptol and nenthol, and the Iike, B. non-steroidal anti-inflammatory
drugs, sucM-as amjparkinsongaedags susphe ievorderm popetading apdpiediken, di f 1 uni sal ,

f enoprof enycal Ché%@}%ticr-‘%&'ige’é‘%gSuéhoés’@cﬁxjgﬂiné,%&lm Wd?%gﬁégﬁ?egi{%&o pd the like,

C. anti-tussives, suc enzonat caram phen e ment hol ,
dext r omet hor phasx hystphdrie) tdvasphandl] apistd] ybbcddyaé, cebddank delorphidet he | i ke,
D. decongestants, such as pseudoephedrine hydrochl ori de, phenyl epheri ne,
phenylpropanolaWﬂﬁ@?wp%ﬁﬁﬁﬁéﬁH@@ﬂFﬂé“%uIfate, and the like, E

anti -hi st apy nesq, 36N AfipOAPARAILS JIVAREPHERY B EORCTRRALE A ne mal eate,

car bi noxam ne nal mast i ne rat e, dexehl or pieni ram ne nual eat e,
di phenhydr am neplwpdecdmhdndrtheliéke, di phenyl pyral i ne hydrochl ori de, azat adi ne

mel eat e, diphenhydyanine citrate, doxylam ne succinate r onet hazi ne
nydr ochi or P, | BYFMT R e G fenes S elmme, PrlemarEarel | di ne
hydrochl ori de, pabheSL IcNEaphllRiAshESmiFhRANRN &R I&Pr&Rine, phenelzine,
dexbr ompheni ram ne, and the |ike,

lithium and the like.

The amount of medicament that can be used in the films can be dependent upon the dose
needed to provide an effective amount of the medicament. In a particularly preferred
embodiment, triclosan is not used, and the primary anti-bacterial agent is the zinc-containing
compound.

[0047] In various embodiments, therapeutic agents useful herein include anticaries
agents, tartar control agents, antiplaque agents, periodontal actives, breath freshening agents,
malodour control agents, whitening agents, antibacterials, steroids, anti-inflammatory agents,
vitamins, proteins, conditioning agents, moisturizers, antiperspirant actives, deodorant actives,
anesthetics, and mixtures thereof.

[0048] In certain oral care embodiments, the film or the oral care composition may
comprise an oral care active, which is useful for the prevention or treatment of an oral care
disorder or condition. Oral care actives among those useful herein include abrasives, anticaries
agents, tartar control agents, antiplaque agents, periodontal actives, breath freshening agents,
malodour control agents, tooth desensitizers, salivary stimulants, whitening agents, and

combinations thereof. Active materials among those useful herein are described in U.S. Patent

6,596,298, Leung et al.
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F. expectorants, such as guaifenesin, ipecac, potassiumiodide, terpin
hydrate, and the like, G anti-diarrheals, such a | operam de, and the |iKke,
H H -antwiganikgi3gs47such as fanotidine, ranitidine, and rhe/useke/3ansl |
proton punp inhibitors, such as oneprazol e, | ansoprazole, and the |ike, J.
general nonsel ective CNS depressants, such as aliphatic al cohols,
barbiturates and the |like, K general nonselective CNS stinulants such as
caffeine, nicotine, strychnine, picrotoxin, pentylenetetrazol and the

li ke, L. drugs that selectively nodify CNS function such as phenyhydantoin,

phenobar bi fpalg) PriTEHEdOaRitrof @Y ARGERRhOR, usefu BSdH iRT1d8e daRkN D Xdtikkali
phensuxi m de, trlnethadlone di azepam benzodi azepi nes, phenacem de,

phenenaialipyeophaspatesalts siiess NauP1Qvi Km%z,ovbNmﬁvéi@% e Bk K;H0-; long

anti parkin i sm dr C I t h

o Cone RS SR G R REBR R BTSN pRM B ch 4 sodiu
oxymﬁ@l@&aﬁ@ hwowmﬁw&mr@aﬁ%ﬁ@ a ;J@y;qjh@@mﬂmea bwcpm@eamnm or phl ne
nal oxone, Ptrexone and t he eS|c anti pyretics such as

sal ymyrqﬂwe@ha@h suphtas disghosedin Wn é‘@m @a@ H7 nWhiedti Hi somp erplodimgas, the
psychoph cd)gr%e% Onga{n?%glcgﬁly ggen? gf’eble@%l &*&h&tﬁ@%ﬁ% WP%’QP(% thi BRA" azi ne,

haloperl prom ne, phenel zi ne,

l'i t hi um anphosbe | I(b’dhr raameu@mgeﬂit's u@éfu]ﬂ?&dd:lﬁarmlrde stulfat pI@GlIPltbtﬂletSl iSutthe
films can be dependent upon the dose needed to provide an ef tive anount
of t ﬁelfﬁwe@aﬁ@mg aaeatsan%etmefa 5 SUuGh 83 & FPRAET S Hantalt. ¢ % F¥&an is not

used, d;ﬁmp% ngebgﬂat DAL iRl adsHate. I thebbsingl ga& c%H'BE%'s&! g conpound.

[004%? ments, therapeutic agents useful herein include
ant i G:ambﬂ&tlon or in addition to the zinc-contammg compounds included in the film. In various

embodiments, the film comprises sulfur precipitating agents at a level of from about 0.01 to about
30% by weight of film, from about 2% to about 2.5% by weight of film, or about 10% to about
20% by weight of film.

[0051] In certain embodiments, the film and/or oral composition may include a saliva
stimulating agent (a “succulent”). Such agents include those disclosed in U.S. Pat. No. 4,820,506
to Kleinberg et al. In some configurations, a saliva stimulating agent can include a food acid
such as citric, lactic, malic, succinic, ascorbic, adipic, fumaric and tartaric acids. In various
embodiments, the film comprises a saliva stimulating agent at a level of from about 0.01 to about
12 % by weight of the film, from about 1% to about 10% by weight of the film, or from about
2.5% to about 6% by weight of the film. In some embodiments, a saliva stimulating agent can be
used in the amelioration of dry mouth.

[0052] In certain oral care embodiments, the film comprises other active materials,
such as antibacterial agents such as magnolia extract, triclosan, grapeseed extract, thymol, methyl
salicylate, eucalyptol, menthol, hop acids, cetyl pyridinium chloride, (including CPC/Zn and CPC
+ enzymes) and usnic acid; anti-inflammatory agents such a breath freshening agents (for
example zinc gluconate, zinc citrate, zinc chlorite and alpha ionone); tooth desensitizers such as
potassium nitrate, desensitizing polymers, and desensitizing minerals; anti-inflammatory agents
such as magnolia extract, ursolic acid; aloe, and cranberry extract; vitamins such as pantheon,
retinyl palmitate, folic acid, tocopherol acetate and Vitamin A; herbs or herbal extracts such as

rosemary, oregano, chamomilla recutita, mentha piperita, salvia ofticinalis, orcommiphora and
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agents, tartar control agents, antiplaque agents, periodontal actives,
breath fresheni ng agents, mal odour control agents, whitening agents,
ant i bact ewpabry/13834¢r oi ds, anti-i nflanmatory agents, vit &eCAs2010086183 ns,
conditioning agents, noisturizers, antiperspirant actives, deodorant
actives, anesthetics, and m xtures thereof. [0048] In certain oral care
enbodi nents, the filmor the oral care conposition may conprise an oral
care active, which is useful for the prevention or treatnent of an oral
care disorder or condition. Oral care actives anong those useful hler ein
i ncl ugl,gmg r S r pl aque
agents, pgr}lﬁgﬂg}éﬁt %Cﬁgg W%eﬂé&%g?gg?g%yﬁaeghgﬁf ?13%369%% gﬁgﬁabggn éé ontrol
agent amykeotaqiesdssipting eganfs siah by papairs gluwnhapiass, gmm(aecmdkg;e,agﬂn'hsxt and
conbi nat i Qns t hereof ., Active materjals anong those usef ul erel n are

descr FRSHUCR" BamEsphifgning agsats sgeh a }@ﬁiﬁﬁe& CIXiqen BEF PereRiqeAnd phpshgte

agent @M@ cihiRSRicH 88 hipirih ety NsdlioGliuslgd ba%‘féﬁ?é' b Al tal
pgrophosphg('?g1 salsflsC sucSLﬂJlr(l;ls@i @ﬂy ; 1691@ Z)d an&)I er{z’%&fl Zlglif%h%l%ﬁd KH

P207; abragigesshell #s shliday lﬁmolsuémﬂe@ @a@hn@shs@damﬁcm agettapibsp kanequsaalls

CC|I as. s tr| l.n so configurations,
aypol pg?ﬁﬁa?eﬁﬁ%é%?ﬁr %mlnogﬁuggge,caarp QU %@/?@BWS%B’II?Q’[‘@ YHA as di scl osed
in U%&I@Metl@lcﬁ&ilﬁ&g ZatcunfVinti@ttachmetd hgRAnERit€ SR %g}u yIHe ﬁdnh@&c:ld

conprises an anti cal cul ugﬁagent at a level of about 15 to 20 by wei ght of

t he fIP’F?ﬁTWFUG’SE]Ch@ oplbreld Bryrg Ghgayieads A&asiliconrsy ehilprophyl g@ep@mdf»,mnn-
pr eci 1@{11&(341 p%eﬂ?sr&tu aSSHé%Q e 4 c%ﬁizﬂx't%ﬁ}ch ?1? Vatgent ﬁd%n ‘6);% é?a &[nglc of]:![ és

such as a zinc sa sal

zinc thetteoﬁﬂxes@mdembdithnghmpma diles cdhpse such Gctﬁahﬁa&erfizﬁ@atﬁecdﬂ@@ﬁrdnﬂn of

conbi natj on.or ion to the zinc-containing conpounds included in the
11 mabpnt Gt oo d&ﬁymﬁ%@ of fijyg. Fpmbewindpe it akous dpYoty weielkt ofithefilmngr

agentsotibéut! 18Y, {5 to about 30% by weight of film from
about %r&)t?tégéﬁtoaggg%@%aelg tgf? ilm or about 10%to about 20% by

wei ght of {00531 [ 005titaih mnd)edmnmb dndftidi aedrayraltdas: dontposaiod /iadluddsal
agentTe et ime Ees e frb Boatdin Tpbuis FomgRun) 490 me Jeoraiort &rhber g ot
al . Ifefonibty GORTbEU BT AR5, 10abSa 1 ¥R (Tukithi NBnaGERhe CRMmpIRShEde a food
aci d preservatives include sodium benzoate and potassium sorbate.
[0054] In certain embodiments, the entrainment of the zinc-containing compound in
the film matrix suspended in the dentifrice or other composition isolates these agents from
interaction with reactive ingredients present in the composition so that the agents are maintained
substantially separate from the reactive composition ingredients during manufacture and storage
while subsequently being released from the film matrix when the composition is used. Isolation
not only avoids adverse reactions that may occur between the zinc-containing compound and
other components that are present in the carrier material, but also avoids dissolution of the zinc-
containing compound and premature release of zinc ions, as well as reducing the astringent taste
associated with the use of zinc-containing compounds.
[0055] The compositions of the present invention comprise a carrier in which a film,
or fragments, is entrained. As referred to herein, a “carrier” is any material or composition in
which a film can be entrained and is suitable for administration or application to the human or

animal subject to whom the composition is administered or applied. As referred to herein,

“entrained” refers to the embedding or suspension of a film in a carrier. In various embodiments
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such as citric, lactic, malic, succinic, ascorbic, adipic, fumaric and
tartaric acids. In various enbodi nents, the filmconprises a saliva

stimul at iwQ 2aper3ss4at a | evel of from about 0.01 to abouCITAIS2Wiop3awes ght of
the film fromabout 1% to about 10% by weight of the film or from about
2.5%to about 6% by weight of the film In sonme enbodi nents, a saliva
stinul ating agent can be used in the anelioration of dry nouth. [0052] In
certain oral care enbodinents, the filmconprises other active materials,
such as anti bacterial agents such as magnolia extract, triclosan, grapeseed

ext r agdmprls Turdle Wﬁrag’?ﬁ"éﬂtsc)éuﬁ% ﬁ@ﬁ%@%ﬁ?é@%ﬁrﬁﬁég b Qfggggagﬁs SnsiGet !

yrldlnlumclorlde (i ncludi’ng CP + enzynes I'cC acid;
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gl uconat e, .z Zi ng chlorite &éal ha onone) t oot h

deseniFTI%; '%FQ ‘é&%ﬁé‘ﬁ%{ %%’Ptégg [riomagerewsly E FHghoinAtesTs, and

desenghbddihbigs,the &h@hsnts aldor Hﬂfdlﬁ'f@m{dﬁlidgeﬂ&%ﬁstﬁnﬁé“é&néﬁ RgRgk @ extract,
ursolic acid; aloe, and cranberry extract’, vitamns such as pant heon,

reti r@ﬂbqﬂa}nﬂﬁtﬁ»aﬁh@dlsfr&utlen ata dluraloy opfibm dlagments at @b&lﬂdﬁl&ﬁﬁlm@wﬁ\wnhmﬁh& or

o por act AR AB RoR PR B g Zh PR oY R e &t sheneds

M | K iprafagidd arexighrB QA Sv sitible @fleP Sle@tdeRmiy PEN FrOgREF2MIE NWhiR®Y FRSE.
pI aque di sr UF’[I ng agents such asrﬁﬁgal n, glucoanyl ase, glucose oxi dase, and

"nextCYenera ‘HWG(%‘?WWS ewhy arls agents such as hydrogen perOX| de, urea

d t h t licylic
et ay. car 1ous8L oS PHA! Bab Bthaes TRAL Ebialne SRR 0T Bl ek N0 or P
(i nchunis inbicgh hetekoen fgursi tlolheﬁ))m thdtedueionl ARGt siﬂmhsemnsttﬁruﬁ@us salts

(e st annous flugrlde or., amno fluoride; a nitric oxide synthase
| nhi HMegRe FEFR L RengTisni MPNoEpgPHRigingrGomPounds. Bpweyer e Searingbhsebihie and

| Ngr agh& hfust §é’§s@d‘%§ r&&i%%%@%%ﬁx?%ﬂbgﬁm{igan DEETGLYRALLYES fHGB,as Sol brol

(Bayer Chem cals AG;silicones oro ounds, antil euko “aki a
agentlénfgumtds, hetazioacattenalg @ntpounds a:lmlhaszesmplumt Mrtsambﬂasﬁmgeﬂdy
conbi natl enbodi ments, the filns conp \ﬂh%i such active

nat ereis%ffcéa th}f qﬁ@&’rﬁei &VFQE’E%}? C%@ﬁfdt’@noirhte(ﬁreé%d?v@@% BiPWHES@ht of film

fr Omtﬁ&ﬁﬂﬁlsﬁ%ét%@%% the 2Rt ¥IvaIMbIOint Rhs! ihhgfbel%ttf IR Qqu}ftIO\%a‘% to
about 20% ht of film [0053] In certain nénts the filmand/or

or al C@a‘?eéltréém Hingn arhieyaidle sarge or more beneficial effect

[0057] The presence of the zinc-containing compound in a film allows for the
incorporation of a relatively insoluble compound into a dentifrice. The method of action of films
in dentifrice formulations typically is based on the mucoadhesiveness of the film and subsequent
retention of the films in the mouth, as the insolubility of the zinc presumably would limit its
usefulness during the 1-2 minutes of consumer brushing.

[0058] In some embodiments, the present invention provides polymer matrix films
comprising: one or more cellulose polymers, and colloidal particles. In some embodiments, the
colloidal particles are present in an amount between 40% and 50% of the polymer matrix film’s
dry weight. In some embodiments, the one or more cellulose polymers comprise between 40%
and 50% of the polymer matrix film’s dry weight. In some embodiments, the colloidal particles
are zinc oxide particles.

[0059] In some embodiments, the colloidal particles comprise water-insoluble metal

compounds of multivalent metals. In some embodiments, the colloidal particles suitable for use
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preservative. A preservative can be added in amounts from about 0.001 W %
to about 5 w % preferably fromabout 0.01 wt %to about 1wt % of the
film NorwDi2niovi3sgp7exanpl es of preservatives include sodcumshenssate and
pot assi um sorbate. [0054] In certain enbodi nents, the entrai nment of the

zi nc-contai ning conpound in the filmmatrix suspended in the dentifrice or
ot her conposition isolates these agents frominteraction wth reactive

i ngredients present in the conposition so that the agents are naintai ned
substantially separate fromthe reactive conposition ingredients during

manuf iﬂQhéJE&m?ﬁﬂio%E QAERGBeIRiLH SHPIRAVERLA ¥xiBEINO),), &l urh oMt W, Oy, M

matri x when the conposition is used. Isolation not only avoi ds advérse
r eactalomsnumhexidetyl.@octitaniyet oxdde (TikY, arizircomiont i (ZgOglonpound and ot her

t t . h i terial, . but al i,
i seol ut 1 oM ¢ nef i Siogimimkey BeCsttorarepr Emabiies fuf Be S8  ne
i ons, pascleeddmpie beshieh 8094 42 9594 bi (hd9Blynicd sl@ri ABERGIR} Qdightt h the use of

zi nc-contai ni ng conpounds. [0055] The conpositions of the present invention
conpri se al@dfi erlnjsamgieimbledandnty, the Blmsfof dlymmprasent inventéort eeamisd lespshanef er r ed
t o hegeei nC per’ Js.an ral or, conmppsi-tion in,which a filmcan

be en }r%é:?]??el%o%'ng{Jl;%lglgﬁrll%géiﬂ)rﬁ%%?’gg ¢ g{ m %rieg‘tﬂ?sgatningﬁy glge SEE}%‘P&% 1I‘on to the human

or ani mal $00s2gct IhGomBeMboliEn&eTRORhItI0A8 of hie@dUFLN NP EELBIRE paRRidreda AS
referred to_herein, "entrained" refers to the enbeddi ng or suspension of a
fi | mhvdrexyalkyl methyl eellulesei bufirdsperaborimests cpeassonspidhepas emerg cgliulose

frag HR j i

i oparar e SRR LPRIR bR YciRAo STHPMCE o S EERRREH- s BERRTIRE S

var i aus oemwe cetkidss potymeers rsagiMeat sidahecdlddal iphickd asuking exitde phrtiyles.

honobgenous royghout. the carrier. In other enbod|nents, the fragnments
are not di t@lorﬁﬁgut %Mﬁ%ﬁﬁdi Ackbrae E%émeéﬁ).r UpH ICIBF PEGSENLAREHE P Pretitls |
the di gidtabidnePoRine ' ol 8 ol BRI ndr APl

i sotropic awi t r'?i %??{Te ggért%iiﬁ?rrg?%le}ﬁ%?%]wééaemc%npos %rtﬁ?égﬁlsaﬁ%l Eg%lﬁpfnelc@%%e%

pl ur arpductsofHEMCris £ lengrenrineddin@penis pdlyorer sud pemdechdhesion Gattribetedao e

comTefrci |1y avail abl e under.the tradena Max Fresh(r) or Max Wite(r),
from %P%g{‘é’.fggﬁr%ﬁ \L?%n LR MUCB GOBRIENSN Y. [ 0056] The fil mincludes a

zi nc- cont ajoveap C@RAWRHich HEMPTQKIHHE $nidoSdHetioR, i0fs it BEnsidR&H o dTGhd ONS
have been found to help in the reduction of gingivitis, plaque,
sen Sibtept\;pgcya,adla?ﬁgfe polymers (Majithiya, R., et. al; Drug Delivery Technology; Vol. 8 (2008) 40-
45). One hypothesis for the hydration of HPMC and its impact on binding can be categorized
into 3 stages:
1. At low water concentrations, films begin to hydrate for binding to occur.
2. Atideal water concentrations, films are fully hydrated and maximum binding occurs.
3. At higher water concentrations, films become over hydrated and begin to dissolve
away.
One hypothesis for zinc oxide binding is that water insoluble metal oxides (zinc oxide) enhance
the bioadhesive properties of polymers (HPMC). lonic interactions occur between the partially
ionized divalent or trivalent cations on the surface of the metal particles to negatively charged
mucin chains (glycosubstances). See Vasir, J., et. al; International Journal of Pharmaceutics;
Vol. 255 (2003) 13-32; Jacob, J., et. al, U.S. Patent No. 6,123,965, the disclosure of which is
incorporated by reference herein in its entirety. These interactions are believed to help make the
ZnO films mucoadhesive in the oral cavity. Varying the polymer system and incorporating

greater amounts of zinc-containing compounds into the oral composition enables an increase in
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i nproved breath benefits. Many zinc-containing conpounds, however, are
sparingly soluble and hence, nust be used in relatively |large anounts to
provi de awoebfoassi4ave anount of zinc ions. Unfortunatel y PCRAISE010/036143

zi nc-cont ai ni ng conpounds al so have unpl easant consuner astringency,
especially when used in relatively high concentration. The present

i nvention provides a nmechanismthat increases the anount of avail able zinc
ions, thus permtting the use of |ower concentrations of filmto achieve
the sane or nore beneficial effect. [0057] The presence of the

Zi ne- aptRLk B OIPRUIM tHaPard chinhiBn@ha@WSit] AlrrdnB§ hPRQEPSRALIRR: Of 2

rel atively insol uble compound into a dentifrice. The method of action of
fi | s tomudidions fwhiclehdverbeah aliniorlly prypérctalhaye igti-phgedamhanthginpivdoadhesyveness

of the fil se ent ret entl of the fil t ut.h, as .the

ol uoi | TURRE T BRI  SRa b CPe Sttt St ity bl Pt iR e ne
1- 2 ndompoRad ffa ﬁﬁ‘fﬂ %FFfovhfeH%hbﬂge of 288 &lns! The oR-@ARATH FEShSountiltén BE §Sent
i nvention provides po matrix films conprising: one or nore cellul ose

pol yrmetuble errrpadegly olyhle qomponed @%zmcr Wit omegend odengenic sounthrions| Exdnepdes

g i e ERlcrie?, Ao STRMe AR IE PHERHE eloRublel T ose

pol yr@ﬁ&n@@”ﬁﬁ’a&elab@te\/\ﬁﬁ[hté%oﬂﬂﬁe ?%p@t)s;ﬂla@ petapisyphae! sxaXaté,i phobghatl, ¥
wei ght. In sone enbodi nents, the colloidal particles are zinc oxide

part |C@rb§>§dte[sebﬁs gpd PridspMeiBihiygfenny.ghe @ﬁe—cewn@i&ﬁﬂmﬁs&m@ ictiagoddeninise w
ater - kﬂ?égilag rg%l ?&@g&{hﬁgpﬁf {P‘Ja!':ée}égl' hts%ﬁ&% tm{oﬁaéo”e embodi ment s,

t he col artlc es usern € conpositions described
her ei n conflliesf siThHecmudk bflang- &)1@1h1ngrmh}{hdﬂdlummddet}(e|%m®a)l,va@| fuddhnum

oxi de (A2 tltanl m oxi de ( ), s i rconi um oxi de ). [0060] In
ot her2b@ %Ra Yokeehyy prﬁfTﬁr b @1%5&9@&4%@ AW Sérfu a’t“ﬂ?émébl | oi dal
parti A §9% I dry
wei gt{%&[ 0 6511?]%} ?l@goge%%o di fe:élﬁi{agmgﬁéem{ 1|n Ellﬁﬁed)ﬁ tﬁﬁgfal r es{()e s)&l(lmné}gegntéﬁnon
corrpr\lasyearl}@@mﬁ fnam aBetitdh bl ta abedt 5.0%, moﬂeqrrefembt;dfmm rabeut .o fto htmsit 31080,

T N R e
In f LUohﬂﬂﬁn@Emﬂﬂidﬁﬁ%hﬁ)lo@H ih ﬁ%ﬁveﬂiﬂ%r@ﬁ cotrﬁ}ﬁbsf?l@ﬁ e fORS @nGakYy #b@SBout 0.5

to about 2.5 wt%, based on the total weight of the composition, typically from about 1 to about 2

wt%, based on the total weight of the oral care composition.

[0067] In some embodiments, the films further comprise one or more additional
components selected from the group consisting of: diols, surfactants, starches, colorants, dyes,
flavor agents, sweeteners, whitening agents, breath freshening agents, abrasives, cationic
prophylactic and therapeutic agents, tfluoride ion sources, stannous ion sources, tartar control
agents, antimicrobial agents, antioxidants, saliva stimulating agents, antiplaque agents, anti-
inflammatory agents, H2 antagonists, desensitizing agents, nutrients, and proteins.

[0068] In some embodiments, the films further comprise polysorbate 80 and/or
propylene glycol. In some embodiments, the films comprise from about 40% to about 50%
HPMC; from about 40% to about 50% zinc oxide particles; from about 7.5% to about 9&
propylene glycol; and from about 1.25% to 1.5% polysorbate 80.

[0069] Some embodiments provide methods of making the films described herein,
comprising the steps of: forming a slurry comprising one or more cellulose polymers, and

colloidal particles, dispensing the slurry on a surface wherein the slurry forms a layer of slurry on
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pol ymers is hydroxypropyl nethyl cellulose (HPMC). In sone enbodi nents, at

| east one of the one or nore cellul ose polyners is HPMC and t he col | oi dal
parti cl eswanelozi3ggt7oxi de particles. [0063] HPMC is the pcefuseredsdazkbone
pol ymer for use in the present invention, and is the backbone pol yner
system presently enpl oyed in some commercial ly avail abl e MaxFresh products.
HPMC i s a | ong-chai ned, nonionic polynmer and its nucoadhesion is attri buted
to formati on of hydrogen bondi ng with mucus conponents. [0064] Even though
HPMC exhi bits nucoadhesion, it is not considered one of the best

nucoagdestite dﬁ@lcﬁfﬁﬁé%e(l briolf Riu¥i: to Femo R sol @int ardd pOdRR!d py¥erIRSRRAIRIY:
Vol . 8 (2008) 40-° 45). e hypothesis for the hydration of HPMC and its

i npacdtonamerhpavidiineefs Gathebeoroptisegbe step df Fuiting 8r purehieg:the polgmet matringliler to
concentrati filnms into rate for. bindi to occur. 2. At.ideal
ot ooh B dRes sl Aol By Ry & b STiae aReh e Suliiion FmbingaEe, <.
3. AlorfllgRREPUBIE §EhiCRNERTUAIIRNEImS ddsEBbdaaefii® BVRmdWabliMentanee ARgi N to
di ssol ve away. One hypothesis for zinc oxide binding is that water

i nsolizbl e hermaef folrl Gees 0z btHPs.oxi de) enhance the bi oadhesive properties of
I | S5 . . ‘ S ieait
POL yITEr S (woﬂgfﬁ R @{n%g 'e{}xnogﬁl%?etnksg’pf? z?&cqérf'cgntgﬁﬁqgﬁgx&ﬁégrﬁie lgilli‘éslglgtrl %(h Rphzgd

di valent o val en ations on e surtace cles to

negatpavelies. ahasge dmbudimenahtciart{ddsHaos ui atangasticlSsiee Vasbout 1 do abeit . al ;
I nternational Journal of Pharmaceutics; Vol. 255 (2003) 13-32; Jacqgb, J.,
et. a000yms Inpghessmbraimants; the mgecles ey BvsAnGyaage Bartiglsisess fram pbRwd o at ed

by r 0 Qe ' Later [ r Ini dto
el p raR AR AGh bolsDylnk & AR L) on, HAGE B GRG0 Bn 30 Y R
pol yrboutdtremuadior dboaos por atabogt IP0eat.er anounts of zi nc-cont ai ni ng

conpounds | the_oral conposition enabl es an increase inthe anount . of
zinc to | elﬂ@f?& t haln some %ﬂ‘ﬁgﬁg‘}}?;éﬁ%pwlﬂﬁs E‘iﬁ’rqog'rﬂgg’ﬂfgﬁt&&k SEASREERC ¢ at e

for myl @ty QRSthat¥hk %Qx_ﬁlafé‘é QrIRR Matddh&A] d¥stBrIeNaTE d Gz @¥ReAihh aRdiRque and
anti-gingivitis efficacy. [0065] The oral conpositions of the preferred

enbodnivenm preferalhly gecater thancabouin? A min g 8 o mpo dhdvevar, an further ethbedipreotsi des a
Spar g EaRi Rl SR R A R T B e GNP R %8 BT er 1 os.
Exanmkesge particle size of greater than 1 micron. In some embodiments, more than 80% of particles
are non-aggregated. In some embodiments, more than 90% of particles are non-aggregated.
[0072] Zinc ions are derived from the zinc-containing compound present in the film
in the dentifrice composition in an effective amount. An effective amount of zinc ions is defined
as from at least 1000 ppm zinc ion, preferably 2,000 ppm to 15,000 ppm. More preferably, zinc
ions are present in an amount from 3,000 ppm to 13,000 ppm and even more preferably from
4,000 ppm to 10,000 ppm. This is the total amount of zinc ions that is present in the
compositions for delivery to the tooth surface.
[0073] Examples of suitable zinc-containing compounds that serve as zinc ion
sources are zinc oxide, zinc sulfate, zinc chloride, zinc citrate, zinc lactate, zinc gluconate, zinc
malate, zinc tartrate, zinc carbonate, zinc phosphate, and other salts listed in U.S. Pat. No.
4,022,880.
[0074] The zinc-containing compound can be incorporated into the film using
techniques known in the art. For example, the zinc-containing compound can be formed in a
slurry with the polymer or polymer mixture forming the film, together with additives such as

propylene glycol, Polysorbate 80 (Tween 80), water, flavorants, colorants, and the like, and the
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include the fluoride, chloride, chlorofluoride, acetate,

hexaf |l uorozirconate, sulfate, tartrate, gluconate, citrate, |actate,

mal ate, gvQontetses47pyr ophosphat e, met aphosphate, oxal at eCTfilso&iploadia3
carbonate salts, and oxides of zinc. Preferably, the zinc-containing
conpound is zinc oxide, and is used as a replacenent for conventional
anti-bacterial agents such as triclosan. [0066] The anount of

zi nc-cont ai ni ng conpound included in the filmcan vary from about 35%to
about 60% by weight, preferably from about 40%to about 55% and nost

f : Q I f I .0 t-he.oral
oo R i R thad AT AN I imye B OF WS E8 e 1o o
pr ef egxaipipfe, . Bk adod INo. 6,683909.cand b6t Pe&elﬁ%p}ﬂinﬁkimﬂ&tblipmﬁfmmam%310063196@[,)0gt
0. 5% bout 2. 0% b ight fil The ampunt of zi nccont ai ni ng. conpoun
erpl oYE AR S0 by biH aF oI B PR PO Gaica Y aarabet 0. 5
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whi t eguindgnt@g8R LS zinbiceatathidd @M ADCcAIRNASIi 18P b AR NBSingCAtbO bdrameters. of

| actic and therapeutic agents, fluoride ion solrcCes, stannous ion

proph ‘ I d rces, St ; .
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enbodieteednshe poigmicis andl thelsthbefilne ERdiGes RehYBOshatee 3OtRTIMANatBkONYLene
glycol.. In sonme enbodinents, the filns conprise fromabout 40%to about 50%

HPMC: VI$osisr s aperiiennt the alyayt sushas erascositviendithe elastiemodalug (5 Abxnableth& % t o

: . 9 0 sor bat e 80.
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pol ymicraspetisal piopasties, such as the polymer interactions, with the macrostructural properties
of the film, such as the mechanical properties, films can be better utilized as a delivery platform
for the zinc-containing compounds.
[0076] For example, the films preferably can be dissolved in the oral cavity of a
subject. Dissolution time is the amount of time needed to dissolve a piece of film in a stagnant
volume of water. Films having rapid dissolution times sometimes have low tensile strength
because they are rapidly disintegrated. Characteristics of the film, such as tensile strength and
dissolution time, therefore can be tailored during the formulation process based on the
requirements of the final product. A person having ordinary skill in the art will appreciate that a
balance exists between these two properties to specifically formulate a robust film that can
withstand processing and still dissolve readily in the mouth.
[0077] For example, the inventors carried out experiments to determine the effects of
zine loading on the resultant film. At higher concentrations of zinc-containing compound, the
polymer structure becomes too rigid, and the viscoelastic properties of the film, (e.g., elastic

modulus G’), increased dramatically. It was found that the value of G’ (dynes/cm?) sharply
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formfilmflakes or strips. Yet other enmbodiments provide a dentifrice
conposi tion conprisingan orally acceptable vehicle, and any of the filmns
descri bedwbenrs®i/138547n some enbodi nents, the filmis in tireTiUSRONOOB61RF | M
flakes or strips. [0070] In sone enbodiments, the zinc-containing conpound
is present in the formof particles. In sone enbodi nents, the particles
have an average particle size of about 1 to about 1000 nm In other

enbodi ments, the particles nay have an average particle size fromabout 1
mmto about 850 nm about 50 mmto about 150 nm about 15 nmto about 500

nm  alRkasedtat Q%éeﬁtrmtof 2nR aﬂg} AN é' O%Ht bRedTh %h% Jﬂﬁg%}%lpgf %, 0071]

In sonme enbodi nents, the particles ar aggregat e aggregated it
i s medhe lrchm)rStfnﬁhq:refpﬁmd:ﬂhetsmaneesm@thermsmmdof mﬂ@c@tﬁhh@tcempbaﬂd figva 5stze
m.cr pr ef er abl r eat er t han about 950 nm or 850

or ea}_ﬁeg{%g%;ga%q Szu ?h%%‘éurlt @3’88@1 rifidpot ai)é? ilpag cheﬁir%wswﬁbﬁv‘éé%ﬁegat ed
part | £ihefoaan, MeRBiplitithOhdRlcuR@rEidat Pcﬁe %@@ESCW d?lgn%gﬁf'@%& payticle size

of greater than 1 micron. In some embodi ments ret ‘particles
ar e nigdicatig Bgaloaunarica of thee/néhpatitimemattisle mrectionsnvig@¥iofuppdrctriobines ar e
non- aggr egat ed. [0072] Zinc ions are derived fromthe zinc-containing
corrpoung present in the filmin the dentifrice conposition in an effective

am)unt An [edfsgct i Yie @@Q&hﬂkapfgoééﬂﬂ%s bPe rés%ltﬂ%fﬂlﬂleﬂs@&nfﬁe%@{o (}e%éﬁltmelooo
pm zi nc_ion, ﬁreferably ppmto 15,000 ppm More preferab zinc

| ons phvsical wahihity. iFer sraraplemsfooptaiEng 0 oppm axadellsy; G eighplpd ghkr giﬂem nor e

r ef 000 m Thi s th t al of zinc
:oonsetrr W‘m terd ergteun%q%lﬁrpﬂe cog%nm |onZ§mf %’Pa‘a@f Bﬁ%y ‘fRBCC{rWErTfOEE“P'F sur f ace.
[ 007 Yonkiaing kl&ﬂn@ﬁer&mohﬁbd)i&@d et %;@bﬁipﬂﬁn(ﬁ@@ﬁé%ﬁﬂﬁgert h@hdB€6Y, hedS Zi NC
ion sources are zinc oxide, zinc sulfate, zinc chloride, zinc C|trate zinc

| act att¥ags medulys (fE drubish mepsrres e stiEness jof thetfipm, ingicates thaias drasomvat of  zi nc
phospagb & indRtkAtdies 368 C}B%O%’ ﬁ{eeégrehgthldf%e l%& als%\lﬂnC{e%Secgz %’h%%@ heL 8074] The

zi nc-contal ni ng conpound can be 1 nc or at |ng t echni ques
k nowndetermiteel iathe exaopletahgt syppbtte this dftmcb.mminallﬂ |g&@r@19ﬂ@©u§1ai fidanthle f or ned
ina adheres to the polymer in a process known as steric stabilization. In the absence of ZnO, the
polymer motion is unrestricted, which can lead to cosmetic instability, such as curling. As ZnO is
added, the polymer network becomes restricted, causing the film to stiffen. However, the
addition of more than 50% ZnO would disrupt the polymer structure, resulting in the film
becoming brittle and crack. These mechanical properties correlate with the other physical
properties as an increase in ZnO, up to 50%, equates to a stiffer, stronger, and more stable film.
Tensile strength of 50% zinc oxide films also were improved, when compared to 30% zinc oxide
films.
[0079] The compositions of the embodiments may be described as comprising two
phases, wherein one phase comprises a carrier and a second phase comprises the aforementioned
film or fragment. The term “phase” as used herein denotes a physical phase as understood in the
physical and material sciences, i.e., a portion of a material whose properties and composition are
uniform. However, a phase as used herein can be discontinuous, i.e., a phase can comprise a
plurality of separate components. For example, a plurality of polymer film fragments of identical
composition is considered to comprise a single phase. In some embodiments, a film fragment can

be entirely embedded within the material comprising the first phase, or totally or partially

exposed on the surface of the first phase. For example, if the composition is a dentifrice
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slurry with the polymer or polymer mxture formng the film together with
addi ti ves such as propyl ene glycol, Polysorbate 80 (Tween 80), water,

fl avorantwp 2emlis8ant s, and the like, and theslurry dri e#Crastaoms@4si| m

O her nmethods of making the filmare known and described in, for exanple,

U S. Patent No. 6,669,929, and U S. Patent Application Publication No.

2003/ 0053962, the disclosures of which are incorporated by reference herein
intheir entirety. It is preferred that the zinc-containing conpound is
zinc oxide, and is present in the dried filmin an anmount of about 50% by

vei g %mp@@ﬁl Gofa %ch @nll (?ithﬁltra‘gﬁieﬁﬂt a ffm thlli?meh &h bﬂzQ@thf?}J siPpEkERby the gel, or

characteris | cCsS O | m~cont ai ni ng relatively high concent ration of
zi nc mdmllanqmtcngﬂzc@xmecm@tsthcamfw afvlk géledn byrtapetnbydimgnts agonesitioas anet er s

of the fllmfortmn ggcess -ﬂt elﬁaramster can P glljeterhm neg by
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the other fil mlgare dients formthe structure of the film matrix. The
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Mechani cal properti es such as the glass transition tenperature, the

t ensichB b plight o low e highe igosisnl Aiidgn! nhe adividuichdlad oy danperkemblg he
st ab'dnpéryan%eﬁt'l%n&hwé TR &%ﬁﬁ%@&%ﬁ&h% GhQ ({1 g‘oﬂmﬂhaﬂﬁ k. O,fé? hSUC.h as

I'nteractions, Cro struc erti e film
s uch C&ﬁSlﬁdﬁEd atighirtiecdih. Arlamét tdnes, a thidomdpicdiqube mesmnsoﬂmi’ hs a@d hagei@

delivery platformfor the zinc-containing corrpou [ 0076], For. exampl e,
t he fqav}éﬁa;s%f%épﬁ?ﬂriyor@awnbef\a.ug%l}%a» SermABd g | w&&%ﬁ. o tlgids 315§H%‘f1§%99
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in a stagnant vol une of water. Fil havi hg rapi d di ssolution tines
sonetlibessis haviefihitiwe tonding Ens betergt ﬂlesxetmws'pbs dfeiuide: eA sapi-silyl @nsintdgnat ed.

et SRR R SR G I
r equif @ARYi i phd&, Bfn'ﬂﬁ}sntpraﬁﬁ g@lts arf o%ﬁ%%%né}ﬁ}’én@ Qra%ﬂl:é}ﬁ %Aﬂu%' in the
art wll appreC| ate that a bal ance exists between these two properties to
speci fi cal [0081jor mih atrgaim embbdigtenfsi thecbhngositiams of the present invention are oral

care compositions, suitable for administration to the oral cavity. Such compositions include

dentifrices, mouthwashes, dental gels, lozenges, beads, gums, oral strips, mints, liquid

toothpastes, sprays, paint-on gels, lip balms, whitening strips, breath strips, oral chews, and

combinations thereof. An oral care composition disclosed herein can be used, for example, for

cavity prevention, whitening, plaque prevention or reduction, gingivitis prevention or reduction,

tartar control, sensitivity prevention or reduction, or breath malodor prevention or reduction, and

stain prevention.

[0082] The specific composition of the carrier preferably depends on the intended use
of the composition. In various embodiments, the carrier is aqueous, comprising from about 5% to
about 95% water or from about 10% to about 70% water. In other embodiments, the carrier is

substantially non-aqueous. In a dentifrice carrier, water content can be from about 5% to about

70%., from about 10% to about 50%, or from about 20% to about 40%. When the presence of
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wi t hstand processing and still dissolve readily in the nouth. [0077] For
exanpl e, the inventors carried out experinents to determne the effects of
zinc | cadwogooni3size resultant film At higher concentraPCons2@i0/036143

zi nc-cont ai ni ng conpound, the polyner structure becones too rigid, and the
vi scoel astic properties of the film (e.g., elastic nodulus G), increased
dramatically. It was found that the value of G (dynes/cm 2)
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the thickener and gelling agent at total levels of from about 0.10% to about 15% by weight, or
from about 0.4% to about 10% by weight of the composition. Examples of thickeners and gelling
agents useful herein include inorganic thickening silicas such as: amorphous silica, for example
Zeodent™ 165 (Huber Corporation); Irish moss; iota-carrageenan; gum tragacanth; or
polyvinylpyrrolidone. In certain embodiments, the carrier comprises a polishing agent, such as a
silica, a calcined alumina, sodium bicarbonate, calcium carbonate, dicalcium phosphate or
calcium pyrophosphate. In various embodiments, the carrier can be a visually clear composition.

[0086] In various dentifrice embodiments, comprising a visually clear carrier, the

composition comprises at least one polishing agent. Polishing agents among those useful herein
include collodial silica, such as, for example, Zeodent® 115 (Huber Corporation), and alkali metal
aluminosilicate complexes (i.e., a silica comprising alumina). In some configurations, a polishing
agent can have a refractive index close to that of a gelling agent combined with water and/or
humectant. In various embodiments, the carrier comprises the polishing agent at a level of from

about 5% to about 70% by weight of the composition.
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phases, wherein one phase conprises a carrier and a second phase conprises
the aforenentioned filmor fragnent. The term "phase" as used herein
denot es awphywissd47phase as understood in the physical aod/usatiensah3
sciences, i.e., a portion of a material whose properties and conposition
are unlforn1 However, a phase as used herein can be discontinuous, i.e., a
phase can conprise a plurality of separate conponents. For exanple, a
plurality of polymer filmfragnments of identical conposition is considered
to conprise a single phase. In sonme enbodinents, a filmfragment can be
entirely e ed S or
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exanp$uwfactantst rSelrﬁa(mpt@amang thass uscfoldreréif nmortmteovmcn—smmtge beotsh)f at @eﬂt oaed film

fra can be tot surround d by the

par ¢ e oot By RERE s bo e i pLE e @athe il o
enbodindBeiSeericie 'E'SP ﬁ§dl F&ﬁ?ed%@&{dt o8 hPy 5(:1@15}" %Qca‘il’ﬂ@ a\}\l}?u G } 515( hase
conposi tions include fThose having two carriers, ontr utes a

phasesultitq syeh @@m@smlmml SUifnteaddalkylmrylt ol fbndttmtflcrhaagrsetthm dxsiedﬂsb@nzdmed

| th
car v ST MR PRRGRIT R il P ieTe  RBer ary Tid bt i os
of fraigpdois phpuee simfoh@trel ol @ﬁm@ﬁﬂléllm&ratk@ Qﬁg@lkr Alfbhxﬁé hQH §m§‘dE§ OfL TRALS

t he carrler Is aliquid, sem-solid or solid iqui d* "can be a liquid of

| ow o lnhﬁg%am}r@&éghoeﬁyhc acidlj syoh as Gare hawing 13 @rullﬁolsasltumh in thetfatty aoid, |a§<y1 or

cql n a .so suc S an
Bpg?%ﬁspﬁgﬁkﬁbﬁﬁﬁgﬁg&%phﬁ&%gan%ﬂg&g%nifﬂerSﬁmgquag?ﬁoﬂégggﬂn id can
be a stoldltmtpbtusi,iuml, auflietlanofarhise BhltsSaIN Ghur@d, Nﬁﬂﬁlsh%ﬂ %rm@gmmh@l §afr|&%1r(aje a
ids are ui ds

col | or a gup used herein, sem -solids
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enbodi ment $0088hve leprsmoslntvyntam didogirogided methsdnfis nm‘kmg%ad@tiﬁﬁ?&rdaheérs anong

thos% useful herein incluyd qylg» astes 0|nagents, and gel s, and can
bt R sbad Rl Rt ol 2Pt Y Rhinet ta?foeé@éﬁswra B RN R bRl ¢ he
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for adm nistration to the oral cavity uc conpositions I nc
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homogeneous gel phase. These ingredients are mixed at high speed under vacuum of about 20 to
100 mmHg.

[0089] The compositions of the present invention are preferably stable under normal
conditions of storage. As referred to herein, “stable” refers to the lack of significant adverse
effect on one, and preferably all, compositional attributes such as appearance, flavor, rheology,
and chemical composition of the composition. Preferably, stability in the present compositions
includes the compositional and physical stability of film (including fragments, if any) in the
composition. In various embodiments a composition comprising a film is stable upon storage at
ambient temperature for at least about two years. It is understood, however, that in some
embodiments, an otherwise stable film can disintegrate during use (as discussed above), for
example, during toothbrushing using a dentifrice composition.

[0090] In certain embodiments, a composition can comprise, in addition to film

fragments as described herein, two or more carriers, each of which contributes a phase to the
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conbi nati ons thereof. An oral care conposition disclosed herein can be
used, for exanple, for cavity prevention, whitening, plaque prevention or
reduct i orowvOgnIgi3gi4ri s prevention or reduction, tartar ceorruskoloosdsdtivity
prevention or reduction, or breath mal odor prevention or reduction, and
stain prevention. [0082] The specific conposition of the carrier preferably
depends on the intended use of the conposition. In various enbodi nents, the
carrier is aqueous, conprising fromabout 5% to about 95% water or from
about 10%to about 70% water. In other enbodinents, the carrier is
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as thoﬁﬁ%d%§cr' ed ab I In. soneb odi nmen carrier conprlses t he
same § UMCETOHAY lﬁﬁtcgfri‘% T, ¥ar Qs embp me[“@f@é?}ur?l EragmepaiarRspm PRV Ear ri er
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conprises a humectant, such as glycerine, Sorbitol or an alkylene glyco
such WEqronfigetatipesn theghixér cagrcoppoipy slewetigiing: dh.onk prefemel mbtfdngamtaﬁleo ns,

the a hu ctant .at a |lev out 10%t o about 80%
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corrpdsmbllmrtsagarmfsgnﬁh@@e useful herein are disclosed in U S. Patents
5,695,746, Garlick, Jr., et al, and 4,839, 157, Mei-King Ng et al. [0085]
I n various Qient Providiag thersadiarent S, the carrier corrpri ses thi ckeners,
gell'ing ag ts ener elJin nt s .usef ul
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agent zincwnmsrmm, mmfdugdn@thecuaﬁjertd‘lﬂ)rm&rﬂhb@tﬁrepﬁfmrI ses the thickener and
gelling agent at total els of fromabout 0.10%to about 15% by wei ght,
or from abddt O W%@lﬂ%%ﬁ’éﬁﬁﬁy wei ght of the conposition. Exanpl es of
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silicas such as: anorphous Ica, for exa

fragments and the carrier so as to attain a substantlally homog,eneous distribution of fragments in

the carrier. It should be noted, however, that the resulting composition still retains two-phase
composition characteristics. Homogenizing may be accomplished using any of a variety of
conventional homegenizers.

[0093] In another method, the film is added to a component of the carrier (e.g., to a
humectant for a dentifrice). The remainder of the carrier then may be made, and the mixture of
film then added to the carrier.

[0094] Certain embodiments described herein also provide methods for administering
a zine-containing compound to a human or animal subject. As referred to herein, “administering”
refers to any method by which a composition is applied on or administered to the subject. In
various embodiments, the administration is topical, wherein the composition is applied to an
external surface of the subject, such as to a surface of the oral cavity (e.g., teeth, gingiva, and
tongue). The specific route and method of administration will depend, of course, on the intended

use of the composition.
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Zeodent (r) 165 (Huber Corporation); Irish noss; iota-carrageenan; gum
tragacant h; or pol yvinyl pyrrolidone. In certain enbodi nents, the carrier
conpri seswa 2pw/i383ITng agent, such as a silica, a cal ci nedTalsaoonaqi43odi um
bi car bonat e, cal ci um carbonate, dical ci um phosphate or cal ci um
pyrophosphate. In various enbodi nents, the carrier can be a visually clear
conposition. [0086] In various dentifrice enbodi nents, conprising a
visually clear carrier, the conposition conprises at |east one polishing
agent. Polishing agents anong those useful herein include collodial silica,
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[0097] The embodiments described herein can be further understood by reference to

the following non-limiting examples.

EXAMPLES
Example 1
[0098] This example illustrates various methods of making polymeric films
containing varying amounts of zinc oxide. A currently available commercial film product
containing 30% by weight zinc oxide (commercially available in MaxFresh Nite® formulations,
available from Colgate-Palmolive Company, New York, NY) also is shown in Table 1 below.

Table 1: 30% Zinc Oxide Film Formula
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Raw Materials Slarry Wt. % Dry Wt. %
Water 66.52 -~

Methocel E5 8.58 25.627

Methocel E50 2.58 7.706

Zinc Oxide 16.74 50.0
Propylene Glycol 5.16 15.412

Tween 80 0.42 1.254

Table 4: 60% Zinc Oxide Film Formula

Raw Materials Slurry Wt. % Dry Wt. %
Water 49.72 --
Methocel E5 10.3 20.485
Methocel E50 3.1 6.165

Zinc Oxide 30.2 60.064
Propylene Glycol 6.18 12.291
Tween 80 0.5 0.994

[0099] It was found that the 60% zinc oxide film formulation was not robust and too
brittle to form into a useable film. This unsuitable film was visually evident during the drying

process of the film when the film was cracked. While such a film could be used to formulate a
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(c) honogeni zing the m xture. [0092J The term "honogeni zi ng" as used herein
refers to the adm xture of the fragnents and the carrier so as to attain a
subst ant iaDI2g10B88Igeneous di stribution of fragnments in POE/USA010/086143 | t
shoul d be noted, however, that the resulting conmposition still retains

t wo- phase conposition characteristics. Honobgeni zi ng may be acconpli shed
using any of a variety of conventional honegeni zers. [0093] In another

met hod, the filmis added to a conponent of the carrier (e.g., to a
hunectant for a dentifrice). The renai nder of the carrier then may be made,
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conposi tion.[0095] In various enbodi ments, the present invention provides
met hods f or[08HH] ni %Brdxmlgpﬁ iHiIRtRARE SRk BEZROPRAING dnQherRR.PT ani mal
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one errbod?err(\{a\ﬁ]'%1 @ Mﬁﬁé Yheﬁh nggﬁ)? m&%gfﬁgp ag(fi Olly %‘“2”8:%@?%? F‘%a %@1 &h? after
t opi canpyntapgngi Inghct flerries Iwmzb&stdh»ndirﬁ ﬁlmtb@dﬁ:nff&t)!od@%t@%gm usheds by, any of
a varg@}y %? ng%@/dz |ng chenical and/or mechanical neans. Chem ca
means” 1 et Ude™ Y g@l “WH@mmoﬁﬁPB§m€éh?%%ﬁ‘Fﬂﬂﬁ5mater or a materia
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appl i gation). Physfcal neans fmcTude agrtati g ——and—shear—tqr ces
pr odugedlingyedipntsi cat | Swppierphysi-e h&@#ﬁl—ﬂ Jd8ition during ilse

(e g, LChrushing ida dentitrite0%nnl 36% (o#% |45.5% | 50% |55% | 60%
HPMC E5 Dow Chemical | 8.57 [857 [857 |857 1857 |857 |857
HPMC E50 Dow Chemical | 429 |429 429 [429 429 |429 14290
Zinc Oxide US Zine 0.00 | 6.68 | 1039 | 12.9 ‘
(AZO 66USP) . . . 99 | 15.58 | 19.05 | 23.37
g‘l'gfg’l‘e“e Univar 234 | 234 | 234 | 234 | 234 | 234 | 234
Polysorbate 80 Croda 039 1039 1039 |0.39 039 1039 ]0.39
Water (DI) 84.42 | 77.74 | 74.03 | 71.43 | 68.83 | 6537 | 61.04
Total (%) 100 | 100 [100 100 100 |100 1100

[00101]  The slurries were prepared by heating deionized water to about 80°C. About
half of the formula amount of water was added to beaker. Next, HPMC ES5 was added and mixed
with an overhead mixer until the polymer was wet. HPMC E50 was then added and the slurry
was mixed for 20 min with intermittent scraping of the beaker walls to ensure polymer
incorporation. The ZnO powder was then added along with the remaining amount of water.
After 15 min of mixing, the propylene glycol and the polysorbate 80 were added. The slurry was
complete after an additional 20 min mixing. Prior to the performance of theology experiments,
air bubbles in the slurries were removed by mixing with the SpeedMixer DAC 150 FVZ for §
min at 1800 rpm.
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[0096] In various enbodi nents, the present invention provides nethods for
the treatnent of an oral care condition. As referred to herein, an "oral
care condwOi20r9/138&7any di sorder or condition which can peTarsemensads or
treated by adm nistration of a conposition to the oral cavity, including

di sorders or conditions of the teeth, oral nucosa, gingiva and tongue. Such
condi tions include caries, gingivitis, periodontitis, and cosnetic
conditions such as yell owi ng and mal odour. [0097] The enbodi nents descri bed
herein can be further understood by reference to the followi ng non-limting
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nmet hods of making polynmeric filnms containing varying anounts of zinc oxide.
A curthepmgtgr Gomi ’E@lbisa’uwmldl the chndenmirpraytiuder coorwt DAY ggorﬁé‘x% byisealgtit zi nc

o S TELEAA U ULy BT AR TSy e
bel owwebplek rﬁnen@@%&'tﬁ@s‘c@m ﬁ@ee%'dxéﬁs&x@ﬁf@ﬁisa{h@g%?dlaﬂ ﬁcd’i@ﬁcyf @Ykl bat pihe 60%

zinc oxide filmfornmul ati on was not robust and brittle to forminto a
us eabVilg the girairpged fremi G- hist 20000 Wissagtyvheasatementswete obtathedifrign steadydr yi ng

proce t | the fl|ni s cr a.filim ould be
used %ﬁe o‘r}vr?ug‘a%’éer%’% T ogpudy éaré&%ﬁ%gi%ﬁte ?mulg)%? Qe r “not to
use tdftect of the blasttonpelad @3 )@pﬂfeannmmas BCefuntSoPHYAhEatide b@{c@ﬁ&ﬁrdnsg i cs

woul d make it difficult to process on a comrercial scale. ngles bel ow

f ur t RBPWRID fisuFat-e ThooTech o tiRg iamionaensragipn on viscosiiyds 4 funetiva ofishearyatais ect

t he f properties, as well as the resulting filmproperties.
Exanp ea% fgg%g%? This exanple illustrates the effect of ZnO particles on
t he rheol offl0d@8] priopdditioaso 6f, thdfleisa‘:dsitmpsdﬂlé &$ &$unchibh of V\A§1He|uf fa'teﬁ\%aé/\wls/% tgrade
varyin e co cen i on of ZnO a ei nized wat er ile the HP
propyﬁgﬂﬁgﬁp? %ﬁ0géa6ﬁﬂpg§%?%%ﬁ%n f&@%@ e ped Blémsatelni the prasessalilitt obf zno
in thge §1th€%' I%;e}’l‘ﬁﬁl Q@ﬁ%ckrf@c&{dntﬂt{oﬁ‘13&%@9%15@%5%&% Aerie 2%%/811 Q‘Qgﬁ?rg
45.5% 50% and 60% ZnO. The slurry conp05|t|on are s own | |l e

2). At ZnO concentrations of up to 40%, the shapes of the viscosity profiles are similar and they
are typical of a semi-dilute solution. In these slurries, the polymer-polymer interactions are
dominant and the particles play a lesser role; therefore, the slurries are liquid-like and very
flowable. At 45.5 to 50% ZnO loading, the shape of the flow curve changes slightly, and an
increase in viscoelasticity is observed. This increase in viscosity is driven primarily by ZnO-
polymer interactions and more specifically, by the restricting effect that the colloidal particles
have on the polymer chains. Above 50% ZnO loading, the viscosity profiles change dramatically,
indicating the dominance of the ZnO particle-particle interactions, which disrupt the polymer
network.

[00104]  As an increasing amount of ZnO is added, the increase in G’ signifies the
strengthening of the structural network of the film. However, the polymer structure becomes too
rigid above 50% ZnO loading, as indicated by the dramatic increase in G’, to maintain the
integrity of the film. The viscosity profile as a function of shear rate was used to quantity the
effect of ZnO concentration on the flowability and ultimately, the processability, of the slurry. In
general, as the ZnO concentration increases, the viscosity increases as well.

[00105] At ZnO concentrations of up to 40%, the shapes of the flow curves shown in
Figure 2 are similar and they are typical of a semi-dilute solution. In these slurties, the polymer-

polymer interactions are dominant. At 45.5 to 50% ZnO loading, the shape of the flow curve
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Table 5 [00101 ] The slurries were prepared by heating deionized water to
about 800C. About half of the formula anmount of water was added to beaker.
Next, HPMWZoOBbBiovmass4added and m xed with an over head m xelPCuruszé1oba4pol yner
was wet. HPMC E50 was then added and the slurry was mxed for 20 mn with
intermttent scraping of the beaker walls to ensure polyner incorporation.
The ZnO powder was then added al ong with the renmai ni ng anount of water.
After 15 min of mxing, the propylene glycol and the pol ysorbate 80 were
added. The slurry was conplete after an additional 20 mn mxing. Prior to

the p per laent i.l,. bubbles in t slurri wer e
ommuad By g e DR B A TR o P b A s oSt Y g0

r pm { 88dd2 Jhoberer, tigot wgésahbn gedrsma gyt mdiaries tRRIBHGLRYe 5 IR HJ8.rARRO00eX

r heonet 8] f.rom TA | ngt thu, nts with the concentric cylinder conical DN
geoma??’ﬁcel RGPV ;S{‘T%b@rﬂt“? Rlymgyp¢iwaEk. t lnadditigat the visseritiesoftl® ) and t he
| 0ss gpAEL UB ( re. I € rai . erl ts. .For.the
strain smepow(ﬁgg/&rz}gge}ﬁ?cg?é ?jﬁg/% g/nﬁgl%ﬁ ’glrrﬁ lﬁlg(ﬁ]gaen%?‘%ﬁ%él r%ﬁeas%gﬁ 't}fL’H;E%folree t he
st r ai prsedion 8w Viscomagticdproperlie) %) %0\I1s0 deriding Wedd upeae il e the hecfeddéai ned from
st ead siate flow exdoe%i Hents. whi CF wer e conducted varying the shear rate
f r om TBESHEUGN {0 Broyidepe Hawability apd the, siruqfurak integpbrmaeded faspyocsssinghiata 4 | m

sl ur rdtg@isle &8ma function of zinc oxide concentration is shown in Figure 1.
The effect of zinc ion concentration on viscosity as a function of shear
rate is shown in Figure 2. [00103] In addition to G, the viscosity profile
as a é%mgaéliegn of shear rate was used to quantify the effect of ZnO
concentration on the flowability and ultimtely, the processability, of the
slurries. Uustgengoddgy @ Beh@ed BOKRNGEM B IsARritNBHCAS §ReculddFs ¥ )%Q%Efngy
increases as well (Figure 2). At ZnO concentrations of 'up to 40% the”’
shape&egreshgpicy reptiesoighe fiimethenyelves eanl ke measdredhsingar Bynampic Adéchaical

sem - di L.on. - Shurrkes, t yper-pol ymer interactions
are d%rrﬁh}r%;éﬁtt%?r?g&%ﬂ{e& “6%? W%‘%Egtd%lh ngfﬂeosug Bﬁmgg‘ln"égﬁteﬁ@?’&%ﬁ}teﬁhegﬁ@‘s $5stidr i es
are | ivged d-filinkedngaioing €096 bl ovefitezinAbxidls - dt0 iR YokRRihD 3098, “Ier@t sfippe of
the flow curve chapges slightly, and an increase in viscoelasticity is
obser V8§* #i?fg ‘ﬁ%& S Franyiion, fepseatyrg (Tg).avhigle s thei temperaiuropt whobdhy fidm

softens, the 50% ZnO film was found to be stronger than the 30% ZnO film due to its higher Tg

(Table 6).
Table 6: T, and E’ (at 1 Hz) for 30% and 50% ZnO films.
Film T, (°C) E’ (MPa) at 1Hz
Zn30 -55.6 1300
Zn50 -32.1 1800

In addition, the storage modulus (E’), which measures the stiffness of the film, indicates that as
the amount of ZnO is increased from 30% to 50%, the strength of the film also increases. The
higher E” supports this conclusion. In general, ZnO is a filler that adheres to the polymer in a
process known as steric stabilization. In the absence of ZnO, the polymer motion is unrestricted,
which can lead to cosmetic instability, such as curling. As ZnO is added, the polymer network
becomes restricted, causing the film to stiffen. However, the addition of more than 50% ZnQO
would disrupt the polymer structure, resulting in the film becoming brittle and crack. These
mechanical properties correlate with the other physical propetties as an increase in ZnO, up to

50%, equates to a stiffer, stronger, and more stable film.
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interactions and nore specifically, by the restricting effect that the
col l oidal particles have on the polyner chains. Above 50% ZnO | oadi ng, the
vi scosi t ywprofo/i3est7change dramatically, indicating the aomusanos3afsthe ZnO
particle-particle interactions, which disrupt the polynmer network. [00104]
As an increasing amount of ZnO is added, the increase in G signifies the
strengt hening of the structural network of the film However, the pol yner
structure becones too rigid above 50% ZnO | oadi ng, as indicated by the
dramatic increase in G, to maintain the integrity of the film The

vi scosgiynpp@file as a function of shear rate was used to quantify the

ef fect of 'ZnO concentration on the flowability and ultinmately, the

bi | f4he s o |, .as the ZnO trati
Mot eases., Doy s TheRe§s ishistiBe GushiBon diRovatioal Swesrehesiber at i ons
of updéseribOttie ﬂlﬁq)rﬁllbiﬂ?%arﬂfm&ﬁ%efsi.%tﬁé“?‘éﬁ@w§ﬂ@‘ﬁ?#i%}|§g(g}%t es AL Gred %«{]Pél ar

and they are typical of a sem -dilute solution. urries,
pol yriBlpspstneiig 3 e by seight sing osidgdAniinnd aftima®niitiog 50% Bnigbading, t he
shape, Eﬁéﬂgox ow curvechanges slightly, showi ng the increasing effect of
ZnO- pol ynmer “interactions. Above 50% ZnO | oadi ng, however, the curves change
dramatically, indicating the dom namggilecof the ZnO particleparticle
interactions, whichmssrupt the pol yasp f Wor K. T @ T the
viscosities|of thehgkhdsk+ €S abpve 5Q%4Rg; | oadimy dr%d{ﬁbgiru' S1limting
manuf act uri Ng pr ittty Theref based—on—the yiseaelastic
properties, 50%;%;%?&;%%%% wot-¢ ap%%?}rp Lo—be-the pu}%??%d_c,m:entrati on
to provide ghe oW andl the st14%€ural int egrity* ¥eeded for
processi ng TR Peciisatp of iy ma”@%éﬁ?ﬂt the gengilgsytrengh prikdivselgiorctime. be used to
characterize the slurries that are precursors to the filns, the mechani cal

prope:ﬁli es of the fil n*tt)s éhemsel ves can be neasured using a Dynamc
Mec hanPese e pYeAscenrtabla dpssdanithe balangsilasicxists betwean the Yregking stremgils afid | s,
I n t hyBs@U¥RS 4 j t r f il nt al nj 0% b i ght
zi nc oxi de an%lﬂg'&%‘ folrﬁr%hg%{\gti gﬁlstnfgﬁfs@&%@ vﬁglﬁ%lfl pg(}' C%gsng it eseg]#flﬁsﬁj\f%gg@ ass
t r ansintthemaughper ature (Tg), which is the tenperature at which the film
softens, the 50% ZnO fil mwas found to be stronger than the 30% ZnO film
due to its higher Tg

Example 5

[00107]  Zinc uptake experiments were performed to compare the amount of zinc
delivered to an artificial soft substrate using the same level of zinc oxide films in toothpaste with
different loadings. The films (Zn30 and Zn50) were incorporated into a MaxFresh Nite
toothpaste base. The experiments included comparing;

1. Zn30 and Zn50 at 0.2% film concentration;

2. Comparison of Zn50 film versus equivalent ZnO powder; and

3. Zn30 at different film concentrations.

Certain parameters for testing were kept constant for the experiments. They included:
-Vitro-Skin incubated for 1 hour
-1:2 dilution of toothpaste to deionized water
-Two 5 mL washes of deionized water for 10 seconds

1. Zn30 and Zn50 at 0.2% film concentration

[00108]  Toothpaste samples were provided by product development for evaluation.

The Zn30 and Zn50 films were tested at 0.2% film concentrations with a positive control of
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(Table 6). Table 6: T and E (at 1 Hz) for 30% and 50% ZnO filnms. FilmT
(0C) E (MPa) at IHz Zn30 -55.6 1300 Zn50 -32.1 1800 In addition, the
storage mworbuws13¢EH7), which nmeasures the stiffness of tRreTfiskon/osé1ds cat es
that as the anmount of ZnOis increased from30%to 50% the strength of the
filmalso increases. The higher E supports this conclusion hi general, ZnO
is afiller that adheres to the polynmer in a process known as steric
stabilization. In the absence of ZnO, the polymer notion is unrestricted,
which can lead to cosnetic instability, such as curling. As ZnO is added,

the p tri.cted ausing .the filmto stiffen.
A T e P e P
strucilable8. resulting in the filmbeconming brittle and crack. These

mechani cal properties correlate with the other physical properties as an
increase in ZnO, up-ta 50% equates hable8stiffer, stronger, and nore stable
filmExanple 4 [00106] TheSampdi | e st rengippnand | dingakadatilon time are

physi cal characteri stiC3%tMatFradsiimbe|the fil m properties and robustness.
Tabl e 7 shows the physi cal (cphegigrti es reastred for 01 m dont ai ni ng 30% by
wei ght zinc oxide (£n30papdng Fiilym contaipi-ng p0%3y; weight zinc oxi de
(Zn50). Table 7 *Key .Spﬁf?i%;knféﬁu'ﬂ of iigg tha 0%3;63” 2ct the tensile

strength and di ssol ptioR—= JEs ) phcSefesults—are acceptabl e based on the
bal ance that exists| bet e) PR eaki ng spgength andg di $solution tine to
formul ate a robust & Te¥NG) t hst and processing and still dissolve

readily in the mouth. Exanplugonofsompiepyerziaact sypsiate experi ments were

performed to conpare the anmount of zinc delivered to an artificial soft

substrate using the sane |evel of zinc oxide filns in toothpaste with
The results clearly show that twice as much zinc is delivered from Zn50 film versus Zn30 at the

same film concentration. When comparing Zn30 versus Zn50, the binding is similar with Zn50
delivering more zinc. This can be due to the high loading nature of the Zn50 film.
[00109]  One hypothesis for zinc oxide binding is that water insoluble metal oxides
(zinc oxide) enhance bioadhesive properties of polymers (HPMC). Ionic interactions occur
between the partially ionized divalent or trivalent cations on the surface of the metal particles to

negatively charged mucin chains (glycosubstances). These interactions help to make the ZnO

films mucoadhesive in the oral cavity.

2. Comparison of ZnO film versus equivalent ZnO powder

[00110]  An experiment was performed to analyze the amount of zinc delivered from
ZnO films in toothpaste versus the same concentration of ZnO powder in toothpaste. The

samples tested and the zinc uptake results are seen in Table 9.

Table 9
Sample Ppm ng/cm?
0.3% Zn50 Film 32.15 89.3
0.15% ZnO Powder 2.05 5.7
2.0% Zn50 Film 337 936.1
1.0% ZnO Powder 59.7 21.5

The data described in Table 9 demonstrate that more zinc is delivered from the ZnO film than

from its equivalent in a ZnO powder. At both high and low ZnO percentages, 15 times more
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different |oadings. The filns (Zn30 and Zn50) were incorporated into a
MaxFresh Nite toothpaste base. The experinents included conparing: 1. Zn30
and Zn50 WO 20102383471 m concentration; 2. Conparison of ZREO/US20WI08@RSUS
equi val ent ZnO powder; and 3. Zn50 at different film concentrations.
Certain paraneters for testing were kept constant for the experinments. They
included: -Vitro-Skin incubated for 1 hour - 1:2 dilution of toothpaste to
dei oni zed water -Two 5 nL washes of deionized water for 10 seconds 1. Zn30
and Zn50 at 0.2% filmconcentration [00108] Toot hpaste sanples were
rovi i ’ i : : Zns0 filns
R R B SRS S ST G T S S
Ni te and theonegbeievationothe imtentirs Mlicke dsi tiei film manbe 2éting adptdrkeer8sitbho ar e

seen on _Table 8. Table8 *Dilution of sanple over area of substrate. The
resul tfp%ﬁltelﬁ?liefl%ch(ﬂ&? ﬁWaf‘PE{s\‘/\F%@teas nmuch zinc is delivered fromzZn50 film
ver susy. Zn30 aaliffdhéit SR ohddnag@icent rati on. When conparing Zn30 versus

Zn50, the binding is simTar wth Zn50 delivering nore zinc. This can be
due to the [#gH] | oAdienperivatnt mas perfotmeedznB0alfzd diffefed0 filH ToMeatriypetihesi s f or

zi nc ' i.ndi i.s. .t hat ter insoluble netal oxides (zinc oxide

enh an%z’é:t @?Ig%'ld ﬁgéécl’qg%as%r% peT ¢ %SS T8TPOBS y rsém@ni?ﬁﬁﬁ?f‘?‘f(qrgﬁﬁ% g‘i“ﬁ Pé‘iag?: f‘?SBﬁﬁ% occur
bet wess stdieinpabted 1@, 1y i oni zed dival ent or trivalent cations on the surface
of the metal particles to negatively charged nucin chains

(gl ycosubst ances). These interactiohabladPp to nake the ZnO fil s
mucoadhesive in the oral Sapley. 2. Conpapnson pf Emti |l mversus

equi val ent ZnO powder [QQQ.\%%H%I’] EXPeT i MeRty Was| Perdg med] t o anal yze the
anount of zinc del vereqzﬁ%ozﬂsépu Fms iy T oothpas{ ey versus t he sane

H o\ nt lhhact o heo
concentration of Zn© povigigy, 7,k toothpastEy—ghe 166.0
1.0% ZnS0 165.5 459.7
2.0% Zn50 337 936.1

As shown in Table 10, increasing the film concentration in toothpaste does increase the amount
of Zn delivered to the soft substrate. There also was an increase in binding with an increase in
film concentration. The zinc uptake method quantifies the amount of zinc delivered to a soft
substrate. Vitro-Skin was used as a model substrate because it mimics human skin. The zinc
uptake results show that increasing film concentration of Zn50 films increases the zinc uptake.
Also the films act as a delivery vehicle to deposit more zinc onto the substrate than its equivalent

in powder form.

Example 6

A laboratory test was performed on the Zn30 and Zn50 film strips versus a MaxFresh
menthol film control to determine the reduction of VSCs overnight. The results of this laboratory
test are described in Table 11 (below). The overnight VSC results show that the Zn50 film at
0.2% and 0.5% film concentrations show a higher reduction in VSCs compared to same film levels
of Zn30 film. This shows that higher reduction of VSCs can be obtained with the same
concentration of films if we load up the concentration of actives in the film.

Table 11
l Strip Sample | % Reduction 1
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sanples tested and the zinc uptake results are seen in Table 9. Table 9 The
data described in Table 9 denonstrate that nore zinc is delivered fromthe
ZnO fil mwbamoBsswits equivalent in a ZnO powder. At beCh/us2gl/oadds | ow ZnO
percentages, 15 tines norezinc is delivered fromthe filmversus ZnO
powder. While not intending to be being bound by any theory of operation,
the inventors believe that the filmmy be acting as a delivery systemto
deposit nore zinc onto the soft substrate. 3. Zn50 at different film
concentrations [00111] An experinent was perforned to anal yze different
filmconcentrations for ZnpS0 fjd RRe [T yoothpggte to see a dose response.
The sanples tested and the Liplla zdgﬁkc rca".'tfs are{seen in Table 10. Table
10 As shown in Table 10, inet :g;’; Hg -t he—fi i-concentration in toothpaste
does increase the amount ef 2:2 8éndQer dd 1 263% soft substrate. There al so
was an increase in bindi ng_wOt¥e &4A39 ncrease2% ¥ film concentration. The zinc
upt ake net hod quantifies theOddnd0of zi nc54del i vered to a soft substrate.
Vitro-Skin was used as a nodel substrate because it m mcs human skin. The
zi nc upt akﬁwgeigrl t SFO\QI that increasing filmconcentration of Zn50 fil ns

i ncreases nc‘zﬁ?f eiaboratprydest s periopmned &q teidhe redustiopeyt Skestfram &ilk o
deposy ok ant ) i | tn 4 orm
Bamny oSN, BanDRy KRR FOAMAF AU RRRE 0 ) AR HER 1 1 s
ver subP.d.NaxXFpe §meenith 6resf  [Soomo atase Upt AqaeFesinamieT dthle The desatts onthaf VSCs

overnight. The results of i s | aborat test are descrjibed in Table 11
(bel ‘?‘"aLPFPéQBR/EF ﬁ?%ﬁ?“f/@éta%é"sl# (hefcspo brdmathe re fs,zﬂ%@l%‘} both ginc oxislgdfbmd 0. 5%
fi 1l mpangeniHodlel 9Rsn ' : M %giﬂ film

| evel s of Zné)o film This shoasa%?sh%iﬁmﬁiﬁ%%ée%? b?%&huf(??iﬁglﬁgo / qu(%g%%lro%m

obt ai ¥éde Wim (£npWeposigrraedonticethon theiZadof the séms concemtatibnad up t he
concentration of actives in the fi 'ﬂmﬁ?' e 11

Sample % Reduction
Current MF 4.5
MF + 0.2% Zn50 70.7
MF +0.2% Zn30 42.5
Crest + Scope 7.2
Close Up 7.5
Aqua Fresh 10.1
Total 95

Example 7

[00113] A clinical test was performed to evaluate the reduction of total cultivated
bacteria with the higher loading of zinc oxide film (50%) at 0.2% versus MaxFresh with menthol
film. The results of the clinical test are described in Table 13 (below). The results show that the
higher loading zinc oxide film (50%) is effective at reducing bacteria at 2 hour, 4 hour, and overnight
even at relatively low doses.

[00114]  All zinc uptake evaluations showed that more zinc is delivered from the Zn50
films than the Zn30 or ZnO powder equivalents. This means that not only can more zinc be
delivered from the higher loading film to enhance efficacy but also a lower amount of film is
required which can reduce the cost of the final product.

Table 13
Reduction of Total Cultivable Salivary Bacteria, log(CFU)
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Strip Sanple | %Reduction[00112J Anot her |aboratory test was perforned to
test the reduction of VSCs fromfoil toothpaste fornmulations. Sanples
tested wewe:20us3sant MaxFresh toot hpaste, 0.2% Zn50 fi | RETIUS201®03€042% Zn30
films in TP, Crest + Scope, C ose Up, Aqua Fresh and Total. The results of
this |l aboratory test are described in Table 12 (below). Fromthe results,

al t hough both zinc oxide filmfornulas showed strong performnce versus
standard fresh breath fornulas, the higher |oading zinc oxide film (Zn50)
performed better than the Zn30 at the same concentration. Table 12 Exanple
7 [ OPdst Produ! i Nical testp pekg or o eyal tion of total
cuI tivated bacteria with t e§h| g i:lar I oaall{ nggiéf ﬁ@h vad’é“ ES(a%méﬁ t

0. 2%Marrssis(INGS Ppeskakyi t B 1AR48 hok75i lom06The 2pesud.i 51 of ¢ h@ocl i ni cgly7égest
ar e Deslpasteadith 02%abh@ 13 (below). The results show that the higher |oading
Zi ncSteipi(0esOf fpniNGBPY) i s 40bb et h e aty [@dugis k} riagpfs 2 hour our,
and overni ght even at relatively | ow doses. 80114 $ 03?6nc upt a?<86t5§1

eval uati ons showed that nmore zinc is dellvered fromthe Zn50 filnms than the
Zn30 dixappd Howder equival ents. This neans that not only can nore zinc be
delivered fromthe | padj | mto enhance efficacy but also a | ower
anount of h:rh MSCQSIY’yeC%fﬂF ?—.IH"WSN e(:;aﬂr( o CBUeding s V@@éhlgbﬂlmﬁ@gfmmlfacpnn@uct
Tabl e pieteRRaBuied h@eiOfne FREA v |b‘i'1'ttY@1‘?lln?s e Lo

Product PI M 2%1 SEg 2hg4h SE %ﬁ Over ni ght E@%ﬁ@%ﬁkﬁi@%%&“@%ﬁ ppm
NaF) A179el8stig paqrsrites1 06 Gn2Rer@int thd oRtirAImcBmEitibaab bpasdeahwi th 0. 2% ZnO

Strip 0.812 0.105 0.551 0.105 0.26 0.0955 Exanple 8
The Vlﬂg %’égfﬁtt)gﬁmf t[k\‘l? t)wé\lr&flrni?ee%lt%ﬁ%e\ﬁigd %@%f%?@lv%aaﬁa I§ fil. Fesaptipliygia partichd t i ng
menuf aeiding tegy@nase®s aillrku iARd o8 ﬂéx’?ﬁlerﬂléea iAdM raéwbéént4to' %'\Jlﬁ'?esw h
little flexibility. Therefore, based on the viscoélastie proet es, one

can dEt &eminiiexihle ‘@)‘B{ ket IOﬂ‘ﬂmﬁPé@%p@léll repwhintaovepy ogiddbrittledilm. The expected

ranges for G’ and viscosity (taken at 0.3 s™') for the various slurries are tabulated in Table 14

(below).
Table 14
Zn0O G’ Viscosity (poise)
concentration (%) (dyne/cmz) (at 0.3 s")
0-40 48-223 70-183
40-50 223-550 183-450
>50 550-2300 450-1500

[00115]  Each of the patents, patent applications and printed publications (including
books) mentioned in this document are hereby incorporated by reference in their entirety.

[00116]  As those skilled in the art will appreciate, numerous changes and
modifications may be made to the embodiments described herein without departing from the

spirit of the invention. It is intended that all such variations fall within the scope of the appended

claims.
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flowability and the structural integrity needed for processing a stable
film Essentially, a particle |oading between 0-40% w Il result in a very
f | exi bl e WDI2mo0/138340adi ng bet ween 40-50% wi || result in &Cyarsee10l086dith| e
film and a | oading >50% w Il result in a very rigid, brittle film The
expected ranges for G and viscosity (taken at 0.3 s 1) for the various
slurries are tabulated in Table 14 (below). Table 14 [001 15J Each of the
patents, patent applications and printed publications (including books)
mentioned in this docunent are hereby incorporated by reference in their
entirety. [00116] As those skilled qpafpy@ art will appreciate, nunerous
changes and nodi fications may be nade to the enbodi nents descri bed herein
wi t hout departing fromthe spirit of the invention. It is intended that al
such variatjons fall within the scope of the appended claims.CLAIMS 1. An

oral care CUhPBSTAT SHIRGHET OMHYISE fi I mentrained in a carrier, wherein
sai d film aATR dn%@hed if b BEreR R Rh B8 d FRIRGHMH s ARt ondd bout
35% by wei ght to about 60% by weight, of thgﬂ£§%ﬁiﬁg?%gﬁ%%%gﬁ%ggpﬁﬂ%ﬁlof

cl ai mam amgiet e frong abebt B Pnbcweight ®edofir @ hboweigd9fthofimbout 55% of a

zi nc-cont ai ni ng conpound. 3. The conposition of claim2, wherein said film
conpri ses about 50% of a zinc-containing conpound. 4. The conposition of

clai m21, wiaeebmpsgiich zm@inpp,nmérah@gdqnﬂm%sksfﬁéﬁla%&%% f LB gsgr oup

consi sting of: zinc oxide; zinc sulfate; zinc chloride; zinc citrate; zinc
| act aPba ZUCHEN @RS AHIPROuUNd| nc mal ate; zinc tartrate; zinc carbonate; zinc
phosphate; and a m xture of two or nore thereof. 5. The conposition of
claim4, wherein said zinc-containing conpound is zinc oxide or zinc

citrade. 6ThFhemparipasofdam niwiekeh gail filmWSRPiResMott 20T & QMHcAoRiddng
conpog&%p&ﬁm;inc oxi de.

4. The composition of claim 1, wherein said zinc-containing compound is selected from the
group consisting of: zinc oxide; zinc sulfate; zinc chloride; zinc citrate; zinc lactate; zinc

gluconate; zinc malate; zinc tartrate; zinc carbonate: zinc phosphate; and a mixture of two or

more thereof,

5. The composition of claim 4, wherein said zinc-containing compound is zinc oxide or zinc
citrate.

6. The composition of claim 5, wherein said zinc-containing compound is zinc oxide.

7. The composition of claim 1, wherein said film comprises from about 0.1% to about 5%,

by weight, of the oral care composition.

8. The composition of claim 7, wherein said film comprises from about 0.25% to about 3%,

by weight, of the oral care composition.

9. The composition of claim 8, wherein said film comprises from about 0.5% to about 2%

by weight, of the oral care composition.
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7. The conposition of claim1, wherein said filmconprises fromabout 0.1%
to about 5% by weight, of the oral care conposition. 8. The conposition of
claim7, wbhers/n3szdai d fil mconprises from about 0.25% t @Cahisai1083%614Hy

wei ght, of the oral care conposition. 9. The conposition of claimS8,
wherein said filmconprises fromabout 0.5%to about 2% by weight, of the
oral care conposition.10. The conposition of claim1, wherein the

zi nc-cont ai ni ng conpound conprises fromabout 0.5%to about 2.5% by

wei ght, of the oral care conposition. 11. The conposition of claim 10,
wherein the zinc-containing conmpound conprises fromabout 1% to about 2%
by weight, of the oral care conposition. 12. The conposition of claiml,
wher eilf. t h&hkicompositipn bSesina 1 nividreineghefinbydntaiir @pypound thyipaedsitnoses,
each havi differe nol ecul ar . wei ght. 13. The conposition of claim
wher ei®R° tﬂjgy)%rt%ﬁb%rzesq}&’%‘%%‘g]ﬁ 8{4}‘?9“3@&6%“&’8?%?% a dentifrice. 14. The
conposition of claim1, wherein the filmconprises |less than 8% canola oil.
15. The conposition of claiml1l, wherein the filmis substantially free of
canol d1loi | .Thegompogitiby nielaimat §,iwheréih theconproaingig conmoond sangrielion] ose

pol yners.. @ ol | oj,dal particles; wherein the colloidal particles are

pr eseﬁlg)oqtnl @ﬂo aar?BL%J{" E%Pp\fgé‘h Oiga%gﬁlocag%)%rﬁ?osﬂtﬁﬁ" polymer matrix filnms dry
wei ght, and the one or nore cellul ose polynmers conprise between 40% and 50%
of the pol %rrer matrix films dry weight. 17. The filmof claim 16, wherein
the oné- or Thercempesition esdaigol ywearein Anlitnh eoropiises iadaik tupen f hyslresypoaypr i se

bet we 9 9 t he r trix films dry weight. 18. The film
of cl %ﬁﬁ%@ﬁ&a;?%%ﬁh%agﬁ%?@?%éegfg?ge%f‘[ﬁﬁve%'canol a oil. 19. The film of
claim 16, substantially free of canola oil.20. The filmof claim16,

wherein at | east one of the one or nore cellulose polyners is a
hydr 0)@8” k)? he ﬁ@i‘lﬁ%ltl%@ﬁ GJaigy gvherein the oral care composition is in the form of a

dentifrice.

14, The composition of claim 1, wherein the film comprises less than 8% canola oil.
15.  The composition of claim 1, wherein the film is substantially free of canola oil.
16. A polymer matrix film comprising:

one or more cellulose polymers, and
colloidal particles;
wherein the colloidal particles are present in an amount between 40% and 50% of the
polymer matrix film’s dry weight, and the one or more cellulose polymers comprise between

40% and 50% of the polymer matrix film’s dry weight.

17. The film of claim 16, wherein the one or more cellulose polymers and the colloidal

particles comprise between 80% and 95% of the polymer matrix film’s dry weight.
18.  The film of claim 16, further comprising less than 8% canola oil.

19.  The film of claim 16, substantially free of canola oil.
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2 1. The filmof claim20, wherein at |east one of the one or nore

cel lul ose polyners is hydroxypropyl nethyl cellulose. 22. The filmof claim
16, wher ewo 20tve138sal7| oi dal particles are zinc oxi de partiPCras201@8361Ihe fil m
of claim 16, wherein the colloidal particles are zinc oxide particles,
havi ng an average particle size of fromabout 5 nmto about 200 nm 24. The
filmof claim16, further conprising one or nore additional conponents
selected fromthe group consisting of: diols, surfactants, starches,
colorants, dyes, flavor agents, sweeteners, whitening agents, breath
fresheni ng agents, abrasives, cationic prophylactic and therapeutic agents,
fluoride ion sources, stannous ion sources, tartar control agents,

ant i n2@r obilh¢ fixgentleim dht Woxtidaniest aeldf Viee @teiarmat celtplesganigperaistd pl aque
agent anti. i.nfl ry agents, H2 antagonists, desensitizing agents,
nutrigﬂ?@?”ﬁ%ﬂrﬁ?@ﬂé?h®9&§5. The filmof claim 16, wherein at |east one of
the one or nore cellulose polyners is hydroxypropyl nethyl cellul ose and
the colloidal particles are zinc oxide particles. 26. The filmof claim 25,
furthét colpe ﬁgnﬁéclpbn%owbﬂa@i@ agrasiride ot tsy aysyir emvee géludede podymerTise fil m of
claim2 onpri sing about 40% 50% hydr oxypropyl nethyl cellul ose, 40% 50%
zincn%(ggéﬁ%§§¥f%t%§f£§®§$%9@bpropylene glycol and 1.25% 1.5% pol ysorbate
80. 28. A nethod of meking the filmof claim16, conprising the steps of:
formng a slurry conprising one or nore cellul ose polyners, and col |l oi dal
parti %??-es, dhe BERsf plgim e, \shgfﬁ?lwhwplh)l%pﬁ@@@sww exifippartirlgsry forms a

| ayer of slurry on the surface, and drying the layer of slurry to renove
sol vent and produce a polynmer matrix film 29. The nethod of claim 28,
furth2d. coffpe fikn pfclhine 161 wiperaih thaitdllondal partiplen ate ige dXide patiyle®hamagranx il m
to formfilmflakes { strips. 30. An oral care conposition conprising the
film 6Yer%ge£amci‘6§lz%ﬁg e a@P‘é‘IﬁV“é‘éé@ﬂF&Bpéﬂbar rier. 3 1. The conposition of
claim 30, wherein said filmis in the formof filmflakes or strips.

24.  The film of claim 16, further comprising one or more additional components selected
from the group consisting of: diols, surfactants, starches, colorants, dyes, flavor agents,
sweeteners, whitening agents, breath freshening agents, abrasives, cationic prophylactic and
therapeutic agents, fluoride ion sources, stannous ion sources, tartar control agents,
antimicrobial agents, antioxidants, saliva stimulating agents, antiplaque agents, anti-

inflammatory agents, H2 antagonists, desensitizing agents, nutrients, and proteins.

25.  The film of claim 16, wherein at least one of the one or more cellulose polymers is

hydroxypropyl methyl cellulose and the colloidal particles are zinc oxide particles.
26.  The film of claim 25, further comprising polysorbate 80 and/or propylene glycol.

27.  The film of claim 26, comprising about 40%-50% hydroxypropyl methyl cellulose, 40%-
50% zinc oxide particles, 7.5%-9% propylene glycol and 1.25%-1.5% polysorbate 80.

28. A method of making the film of claim 16, comprising the steps of:
forming a slurry comprising one or more cellulose polymers, and colloidal

particles,
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32. A nmethod of treating a disease or condition of the oral cavity _
conprising: contacting an oral cavity surface with the conposition of claim
1. 33. Awethodied47treating a disease or condition of tRreTarsab100361sy _
conprising: contacting an oral cavity surface with the conposition of claim
30.

dispensing the slurry on a surface wherein the slurry forms a layer of slurry on the

surface, and

drying the layer of slurry to remove solvent and produce a polymer matrix film.

29.  The method of claim 28, further comprising the step of cutting or punching the polymer

matrix film to form film flakes or strips.

30.  An oral care composition comprising the film of claim 16, and an orally acceptable
carrier.

31. The composition of claim 30, wherein said film is in the form of film flakes or strips.
32. A method of treating a disease or condition of the oral cavity comprising: contacting an

oral cavity surface with the composition of claim 1.

33. A method of treating a disease or condition of the oral cavity comprising: contacting an

oral cavity surface with the composition of claim 30.
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