ORAL CARE COWPOSI TI ON W TH CROSS- LI NKED POLYMER
PEROXI DE | NTRODUCTI ON [ 0001] The present invention
WO edoatas24 0 oral care conpositions and net hodsPCT/HS2005/030394
particul ar, the present invention includes
conposi tions and nmethods for whitening of teeth.
[ 0002] Many individuals desire a "bright" smle and
white teeth, and consider dull and stained teeth
cosnetically unattractive. Unfortunately, w thout
cﬁa‘](&i{ URY B RIPHSITRANAK TR 2RESLINEED P MBRIPERGXIDE
nost 1 nevitable due to the absorbent nature of
dental nmaterial. Everyday activities such as snoking
or other oral use of tobacco products, and eating,
chewi ng or drinking ' and beverages (in
particul ar coffee, gigﬂ%égﬁﬂéne) cause ° (
undesi rabl e_stai ni ng of ,surfaces
can B985 prefemb %VW%%TBF%?S taar?lnaff‘ycor%oé}tw ﬁ*@@ methods.
that associated wth dental plaque. The chronbgens or
In partiolesy the aesPrdnenben mekidss sompopitions sdasthedsdonwhibsing of teeth.
part of the pellicle |ayer and can perneate the enanel
| ay 40002y enMairy ndivaduallsadesive & Shrighy” smide dndogkitaigethyamregnsider
of chronpbgen accumnul ation can inpart noticeable tooth
dull ghidssieined atdtoreosh&NAB) vhattmotive. i SUforipaital gd withownpiemengive or
dentin layer and an outer hard enanel |ayer that is
remedid) GndE@EE Glained th@ly @fe Alnokthigetiablciue Thehecataoment @yae obtiental
a tooth is naturally opaque, and white or a slightly

mater@l.§ BYBISy G WRHies sTBR a? RARIg | R Yter 1032l GRERP 66O products, and
ydroxyapatlte m ner al crys%a | s that create a somewhat
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activigr, I1r?crlr\§dmgv%ha? assomated with dental plaque. The chromogens or color causing
substances in these materials become part of the pellicle layer and can permeate the enamel
layer. Even with regular brushing and flossing, years of chromogen accumulation can impart
noticeable tooth discoloration.

[0003] A tooth is comprised of an inner dentin layer and an outer hard enamel
layer that is the protective layer of the tooth. The enamel layer of a tooth is naturally opaque,
and white or a slightly off-white color. The enamel layer is composed of hydroxyapatite
mineral crystals that create a somewhat porous surface. These hydroxyapatite crystals form
microscopic hexagonal rods or prisms that make up the enamel surface. As a result, the

surface of the enamel presents microscopic spaces or pores between the prisms. Without

limiting the mechanism, function or utility of present invention, it is believed that this porous



[imting the mechanism function or utility of present
invention, it is believed that this porousnature of
wo bmconaeel is where discol oring substances pePOEESE05/030394

the enanel and discolor the teeth. [0004] There are a
variety of conpositions described in the art for
preventing or treating the discoloration of teeth. In
particular, to conbat staining and brighten or restore
the natural enanel color, a variety of products
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aval l abl e for professional and consunmer use. The nbst

commonl y accepted chem cals used in teeth whitening

today are peroxi des. Peroxides are generally deened
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whiter. [0005] Professional dental treatnents
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acid etching followed by the application of highly

chemi€418 6 &3Atih adetidwhit@aghiodgy selpetoxaies. Perogides mp generdideemed safe
hydr ogen peroxi de) and/or the application of heat or
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chair. [0006] Alternatively, at hone bl eaching systens
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opularity in the past decade because of reduced cgst
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teeth.

preparation such as acid etching followed by the application of highly concentrated bleaching
solutions (e.g., up to 37% hydrogen peroxide) and/or the application of heat or light. (See,
e.g., U.S. Patents 5,425,953 and 5,766,574.) These procedures provide rapid results, but are
expensive, and often require several trips to the dentist. In many cases, the patient’s lips are
uncomfortably retracted during the entire treatment and the patient is confined to sitting in
the dental chair.

[0006] Alternatively, at home bleaching systems can be used. These systems
have gained significant popularity in the past decade because of reduced cost, and increased
convenience. Instead of time consuming and frequent trips to the dentist, the tooth whitener
is purchas;ed at a consumer retail store and may be used while performing other personal

tasks or errands, relaxing or sleeping.



conveni ence. Instead of tinme consum ng and frequent

trips to the dentist, the tooth whitener is purchased
w@rooa/oz@psunmer retail store and may be used wWhPEEUS2005/030394

perform ng other personal tasks or errands, rel axing

or sl eeping.[0007] Current hone treatnent nethods

i ncl ude abrasi ve toothpastes, toothpastes that produce

oxi des, whitening gels for use with a dental tray and

whitening strips. The effectiveness of such techni ques
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SUMMARY
[0008] The present invention provides oral care compositions. Embodiments

include oral care compositions comprising:

(a) a peroxide complex comprising a peroxide component and an N-vinyl

heterocyclic polymer;

(b) a whitening agent; and

(c) an orally acceptable carrier.
In various embodiments, the N-vinyl heterocyclic polymer comprises a polymer selected
from the group consisting of poly-N-vinyl polylactams, poly-N-vinyl-polyimides and
mixtures thereof. In one embodiment, the carrier comprises a film forming material. In one
embodiment, the carrier comprises a silicone adhesive. In one embodiment, the whitening

agent is a peroxide compound.



fromthe group consisting of poly-Nvinyl polylactans,
pol y- N-vi nyl - pol yi m des and m xtures thereof. In one
wepoedaent , the carrier conprises a fil m fornPeyUS2005/030394

material. In one enbodinment, the carrier conprises a

silicone adhesive. In one enbodi nent, the whitening

agent is a peroxide conpound.[0009] Methods are al so

provi ded for nmaking an oral care conposition

conprising: (a) mxing a whitening agent, silicone
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m xture, (b) adding a peroxide conplex to said

honpgenous m xture, wherein said conplex conprises
COMPYY YT ogen peroxi de and an N vi nyl heterocyclrg pol ymer

and (c).m xing under vacuum .\Metho are al so. mvi.ded
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conmposjtion conprising a safe and effective anount of

a per o¥QTERECEBHINER T ENnd a whitening agent. [0010] It

has been discovered that conpositions and net hods of |
this i @Wentadsing peseddaeprmengsaiddveogsions mixtugs, wherein said
conposi tions anong known in the art, including one or

nmor e oforaylacaegtisehhydrogangemixidecad pn Novioyl leitargeyglic polymer;
hi gher avail abl e concentrati on of bl eachi ng agent,

toot h agtherence in the presence of saliva wthout the
use of a dental tray, and rel ease of the bl eaching

agent ngye_r ARLS hidr Odcutinme.  Further uses, benefits

and enbodi ments of the present invention are apparent
Methdds A 41BSpAoREE FRld1ARnRS a hothshrR&! Sdiipridfeidplyfild SRbmposition
comprising a safe and effective amount of a peroxide complex and a whitening agent.

[0010] It has been discovered that compositions and methods of this invention
afford advantages over oral care compositions among known in the art, including one or
more of enhanced whitening efficacy, providing a higher available concentration of
bleaching agent, tooth adherence in the presence of saliva without the use of a dental tray,

and release of the bleaching agent over a period of time. Further uses, benefits and

embodiments of the present invention are apparent from the description set forth herein.

DESCRIPTION
[0011] The following dqﬁnitions and non-limiting guidelines must be
considered in reviewing the description of this invention set forth herein. The headings (such
as “Introduction” and “Summary,”) and sub-headings (such as “Compositions” and
“Methods™) 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



[0011] The follow ng definitions and non-limting

gui del i nes nust be considered in review ng the
waele®en2qaed on of this invention set forth herei PCT/Uk®05/030394

headi ngs (such as "Introduction” and "Sumrary, ") and

sub- headi ngs (such as "Conpositions" and "Methods")

used herein are intended only for general organization

of topics within the disclosure of the invention, and

are not intended to limt the disclosure of the
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matter disclosed in the "Introduction” may I nc
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: I 0 . ' t.1 disclosed in the " Sunmmary"
priot I%étl ' ngltﬂ%é\ént o at@%cltl%sg@ or %5:% TTRPEY ;18 b SR rEhEstye, é’¥ complete
. .entire scope of t i.nvention or any enbodi ments
disel e LGB Bpt pETEI BT o WO SUPBIPOR: et o mssificaon or
. Wthin a sepiion_of this specification as having a
discussign ptoq,mgferigl wiithina seetign of Alis |speoifcation nabavivg'a mrticalar utility
“carrier” ingredient) is made for conveni ence, and no
(e.g., jasf kgingher “@pde dohe ‘drmier ingadianbeisnamds ifad comvetience, and no
necessarily or solely function in accordance with its
infereppeagiwikd teatravem tHae theinmatevied must necsssarsig dr bolelgfndiio @Maccordance
conmposition. [0012] The citation of references herein
with ithodasifiodtiondiesdin tviteitayused if &6 @ventddatpotilese ref erences
are prior art or have any relevance to the

pat eodeN)i | | The SitatfoR@f h‘é’ﬁ&%ﬂée’fs PBrefH &fek (ﬂﬁfaa)ngﬁtrugii zli?lhad?ﬂ%sion that

di scussi on of the content of references cite

those !rBfeFeRERLCAE Yok Sirtl St ﬁMeﬂlgg%[?s!a tel B tﬂ% ﬁ)\ﬁeg%bﬁitf %g %gea¥nvention

sunmmary of "assertions ma he "aut hofrs o
: ce oes t constitute an admission as, tQo
diselch L FEERERny WPuREIRE SRRBro1lferiey Efhete Tufpaucton is
intende8 1 NCes ci%ed in the Description section of this
“1§§éE??'c8ﬂF8w Sre8HE BVmFWEngéﬁﬁﬁ@HsBVdFéﬁbﬂ@ﬁ%@KW%Ofﬂw
their entirety. %OOlS] The description and specific
refereggggnfmde@,es VRt Pnstifids élapqhﬁ@mgm%(gcp Hemcguracy of the content of such

references. All references cited in the Description section of this specification are hereby
incorporated by reference in their entirety.

[0013] The description and specific examples, while indicating embodiments
of the invention, are intended for purposes of illustration only and are not intended to limit
the scope of the invention. Moreover, recitation of multiple embodiments having stated
features is not intended to exclude other embodiments having additional features, or other
embodiments incorporating different combinations the stated of features. Specific Examples
are provided for illustrative purposes of how to make and use the compositions and methods

of this invention and, unless explicitly stated otherwise, are not intended to be a



of the invention, are intended for purposes of

illustration only and are not intended to limt the
waempe2@4 t he i nvention. Mreover, recitation BET/US2005/030394

mul ti pl e enbodi nents having stated features is not

i ntended to exclude other enbodi nents havi ng

addi tional features, or other enbodi nents

i ncorporating different conmbi nations the stated of

features. Specific Exanples are provided for
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conpositions an I's rnvention an
teste€XPliCitly stated otherwise, are not intended to be
arepresentation that glven enbodi nents of this

inve hav r. have een made or tested.
[ omﬂﬁ“l&g %d “i‘f’g BeTRin, ¢t % "Wi %gpfeg“?r@ﬁerfifné‘d “prgfrapbly” refer to
preferably" refer to enbodi nents of the invention

emquH%?HtSan dhel irveption shasedord tosrtaip rsagfite.e padgr reertain circumstances.

ci rcunst ances. However, other enbodi nents may al so be
Howgyien foslrar ethbodinats mésealsabepsfermihedecihe sams banthes circumstances.

Furthernore, the recitation of one or nore preferred
Furthemipwelj the ndcgtatitmest anetor it yrefdredd cibodimanddsts menirgplatiit other

not useful, and is not intended to exclude other
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used herein, the word '"include," and its variants, is

mopd@ﬁg@g@gﬁk@ be non-limting, such that recitation of
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conposi tions, devi ces, 0 |s I 'nven
here| osi ti.onal

non-1 nQ Qﬁg] stug‘? éha? e%lrtgtgo% otfolteghstm 8 is{ i_?enolt gq e 6581H§BJ§ Iof pgﬁr like items

S ther eci fi.ed. Conpositions
that r%% 3% Be heefu 1n tﬁg materials, compn(;rgltlons devices, and methods of this

invention.
[0016] As referred to herein, all compositional percentages are by weight of

the total composition, unless otherwise specified.

Compositions
[0017] The present invention provides oral care compositions and methods for
administration or application to, or use with, a human or other animal subject. As referred to
herein, an “oral care composition” is any composition that is suitable for administration or
application to the oral cavity a human or animal subject for enhancing the health, hygiene or
appearance of the subject, preferably providing such benefits as: the prevention or treatment
of a condition or disorder of the teeth, gums, mucosa or other hard or soft tissue of the oral

cavity; the prevention or treatment of a systemic condition or disorder; the provision of



[0017] The present invention provides oral care
conposi tions and nethods for adm nistration or
wa@ppbiz@ed on to, or use with, a human or ot herP@mnUSENN5/030394
subject. As referred to herein, an "oral care
conposition” is any conposition that is suitable for
adm nistration or application to the oral cavity a
human or ani mal subject for enhancing the health,
hygi ene or appearance of the subject, preferably
sensorb) 8o fiiDg of %%E}na?cnﬁéﬂeh‘?s' 384 cgﬂging{' &'}éetlﬂ%fegﬁ @ various preferred
reat nent of a conditionh or |soréer of the teet%,
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e prev
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thereof. In various preferred enbodi nents, an oral .
materiglg pad eQIRRASEIONF EHbg %se&atthlsﬁm@mlpwai Jogorgingly. haanacenically- or
is rather retained in the oral cavity for a tine
cosmeiedllyiasientable. o &fsf esed theeeipntsedidad “phdrmacsuticiibefaseepbbje” or
specific materials and conpositions to be used in this
“cosmetinaiptacosptabie?, cagmment isging, thpthir switelkdatfor abd wyitholtumans and/or
cosnetically-acceptable. As used herein, such a
animals b afroviae Wid eadirey thaeRntiabhrophyddctic CamB®Y) @élokative, or cosmetic
accept abl e" conponent is one that is suitable for use

benefivitRot WABRSaRBRE Qde AR stich 9s RxRYty Oritatién, 88 ia1&Fic response)
t herapeutic, prophylactic, sensory, decorative, Or

commBRIR vin REACObIHhOAME Iy adver se si de eff ect s

as toxicity, 1rritation, and allergic response)
commensurate with a reasonabl e benefit/risk ratio.
Per oxi de Conpl ex: [0018] The present invention
vidfs conposi tions conprising a peroxide conpl ex.

Pe:roxi%1 016)8 S

3xi de complex is preferably present at a |evel
of from about 0.5%to about 40% optionally from about .
209498 8hpoukbezrrssent fvaniignepioridsy cempodichs omprigig a peroxide
concentration of the peroxide conplex is such that the
complerer B pReoxd dnponer isaireferablyoessri ale level of from about 0.5% to about

40%, optionally from about 20% to about 30%. In a preferred embodiment, the
concentration of the peroxide complex is such that the peroxide component of the peroxide
complex is present at a level of about 10% of the total composition weight, optionally from
about 1% to about 6% of the total composition weight. |

[0019] The peroxide complex comprises a peroxide component and a porous
cross-linked polymer. As referred to herein, a “peroxide component” is any oxidizing
compound comprising a bivalent oxygen-oxygen group. Peroxide components include
peroxides and hydroperoxides, such as hydrogen peroxide, peroxides of alkali and alkaline
earth metals, organic peroxy compounds, peroxy acids, pharmaceutically-acceptable salts

thereof, and mixtures thereof. Peroxides of alkali and alkaline earth metals include lithium



conplex is present at a |l evel of about 10% of the
total conposition weight, optionally fromabout 1%to
wW@bwen2@% of the total conposition weight. [OORCI/UTINE5/030394
per oxi de conpl ex conprises a peroxi de conponent and a
porous cross-linked polynmer. As referred to herein, a
"per oxi de conponent” is any oxidi zing conpound
conprising a bival ent oxygen-oxygen group. Peroxide
conponents include peroxi des and hydroperoxi des, such
peroxiag ]lél(ﬁgisrsﬁ%e ﬁleﬂ%ﬁ{d&x 's&ﬁum &Qﬂlé:,j SRa Esi kﬁérbxi@&dca"{’dilkrﬁldﬂe?&ide,
ear netalfs, organi c peroxy compounds, peroxy acl ds,
. pharmaceutical | y-agceptable salts the .
beriurby et aphpabes” BERBLT de@elR Al FolRlimaf dliugs, carbamide
earth nmetals include. lithiunperoxide, tassium .
peroxigir @ AIONT0aR i SvdREHb POHGLs PRHE PodogE Reaifen Al
per oxi de, barium peroxide, and m xtures thereof. )
hydroggncpantddese fighky! perapidan ddkyil Rerosy acidar Reaervdestese rdisgyl geroxides,
(al so known as urea hydrogen peroxide), glyceryl
benzoplymraogds apé nmuopeapxphkhalatd yadd ogashirgsethexid eBeroxly adifts/and their
per oxi des, al kyl peroxy acids, peroxy esters, diacyl
salts ifchidexdrgasc pdrexy avids queh ax alitg] paordy avidso et meyqietdbhihelate and
and m xtures thereof. Peroxy acids and their salts
mixtuted Ghed€lE, A GENbE indEIaBXYpeeiydfid bitfd sash & Katbarb&1abXyhd perborate
aci ds, and nonoperoxypht hal ate and m xtures thereof,

salts GSalW hnP SR Sl SRR Q%N RAitHiuse|potsStaN s@Bum, magnesium,
percarbonate and perborate salts of al kali and
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nmagnesi um cal cium and barium an xtures

thereof. In various enbo%ine ts, th er oxi.de
compgSTERE BERPIT S50 A Gyer BRI s Grad arERiBEeel

sodi um per carbonate and m xtures.therepof. In one
one - GHISHTTHEN (LS (KETM GEPRETESBORRHE CBIEY§Sedytageln one

yer oxi de. In one enbodi nent, the peroxide conmponent
embodipeal freporwxideromRPRsat spnsklRssREApel kIt PPYBBe] The

peroxi de conpl ex al so conprises an N-vinyl

het 4@ cl i Ehe peroxide complex also comprises an N-vinyl heterocyclic
polymer. Preferably, the polymer is crosslinked and adsorbs, absorbs, complexes, or
otherwise retains the peroxide component. The chemical and physical characteristics of the
particulate hinder the release of the peroxide compound from the polymer particulates, and in
some embodiments provides controlled release of the peroxide compound. The peroxide
complex preferably comprises a peroxide component at a level of from about 0.1% to about
25%, optionally from about 1% to about 25%, optionally from about 5% to about 18% by
weight of the peroxide composite. In one embodiment, the composition comprises
commercially available complex of peroxide adsorbed to cross-linked polyvinylpyrrollidone.

Such products include, for example, Peroxydone XL-10 and Peroxydone K-30, marketed by

ISP Corporation, Wayne, New Jersey, USA.



pol ynmer. Preferably, the polynmer is crosslinked and

adsor bs, absorbs, conplexes, or otherw se retains the
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characteristics of the particulate hinder the rel ease

of the peroxide conpound fromthe pol ynmer

particul ates, and in sone enbodi nents provides

controll ed rel ease of the peroxide compound. The

per oxi de conpl ex preferably conprises a peroxide
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optionally fromabout 1%to about 25% optionally from
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products. include, faqr exanple, .Pefoxydone XL-10 and
contaipEeA B h &R 3 {effi’;ﬂﬁk iegiing,sPnfass oFF é&Foé'%si’ BPPRAEY ??St,ematoms
New Jersey, USA.[0021] The N-vinyl heterocyclic
such gsspifiegr oxggalerndaey be BipsEued 9e esubeiitede vi nyl
mononer, preferably conprising N-vinyl heterocyclic _
monol822 haCkagn fmbediBents ai the pelymiers o spesifer Moyl heterocyclic
ring, including a carbonyl carbon atom and a nitrogen
monohetsesuokl bo M-dayit iaiidus ng fanvpalyIN-ginglypolyiRriédse srabNyvitjidactams to
ring contains 5 or 6 atons, conprises heteroatons such
form Sty NUNYT p&IF 12084318 Eahd BIkElirbPheREf. SSlGbld Nivee1 @fides include: N-
unsubstituted.. [0022] Certain enbodi nents are the

vinyl RRIAHTRIR: RIvigReGdidimidY: X-anl @%ﬁh%%ﬁx}iﬁyl%@i%&e? N-vinyl (-
such as N-vinyl imdes to form poly-Nvinyl
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| SRR e Py TRLBRL TR X penions i
el B RO S Nl s i
ety SATRPRONG, 01 piperidenc. o ceprelaciam; Nowiyl-sumBi. pysoldmone or
piperidone; N-vinyl-3-ethyl pyrrolidinone; N-vinyl-4,5-dimethyl pyrrolidinone; N-vinyl-5,5-
dimethyl pyrrolidinone; N-vinyl-3,3,5-trimethyl pyrrolidinone; N-vinyl-5-methyl-5-ethyl
pyrrolidinone; ~ N-vinyl-3,4,5-trimethyl-3-ethyl ~ pyrrolidinone;  N-vinyl-6-methyl-2-
piperidone; N-vinyl-6-ethyl-2-piperidone; N-vinyl-3,5-dimethyl-2-piperidone; N-vinyl-4,4-
dimethyl-2-piperidone; N-vinyl-7-methyl caprolactam; N-vinyl-7-ethyl caprolactam; N-
vinyl-3,5-dimethyl caprolactam; N-vinyl-4,6-dimethyl caprolactam; N-vinyl-3,5,7-trimethyl
caprolactam.

[0024] Embodiments containing poly-N-vinyl polylactams, include but are

not limited to poly-N-vinyl pyrrolidone, poly-N-vinyl-2-piperidone, poly-N-vinyl-2-

caprolactam, poly-N-vinyl-3-methyl-2-caprolacam, poly-N-vinyl-3-methyl-2-piperidone,



caprol actam N-vinyl-3-nethyl pyrrolidinone or
pi peri done, or caprolactam N-vinyl-4- nethyl
wWE@oos0td4eh none, or piperidone or caprol actamnm PCT/US2005/030394

N-vi nyl -5-net hyl pyrrolidi none or piperidone;

N-vinyl -3-ethyl pyrrolidinone; N-vinyl-4, 5-dinethyl

pyrrolidinone; N-vinyl-5 5- dinethyl pyrrolidinone;

N-vinyl-3,3,5-trinethyl pyrrolidinone;

N-vi nyl - 5-net hyl - 5- et hyl pyrrolidinone;
poly—%vzr%ﬂn—;ﬁ%rh%thﬂla?ﬁfyFﬁcg@lte,h])!(l)ly-:}\l vl Y Im a1 208 ap I RSRE, poly-N-vinyl-3-

v
- pl péeri done;

ethyl-g\l-:pg%rﬁ%#@s{ ?%Blé/]i-N-%irB}lE%&i%ﬁl@/}-ﬁ%}%@ﬁ?%ﬁe?' and mixtures thereof.

peri’dofie;
dj hyl - 2- pi ' ; inyl -7- hy.l I
et W oSBT SRS S JFASba PRGN oo

caprol actamy N-vinyl. -4, 6-di nethyl. ¢caprol act am .
pyrrolp\qiaglp*ﬁﬂly@{ -v15yl7pqu-i2%9éngipnqz Qgﬁ’éﬂ é@leygm%{yrgﬁgm?lactam and mixtures
Enbodi nent s cont ai ni ng pol y-N-vinyl polylactans,
theredfncl ude but are not limted to poly- N vinyl
pyrrolidone, poly-Nvinyl-2-piperidone,
pol ViodR5)i nyln- 2- prefgpred| ewbediment, the polymer is poly-N-vinyl-poly-2-
pol y- N-vi nyl - 3- et hyl - 2- capr ol acam
pyrroliduing - N- Vithey |poBrNetilglipoB~pippaolidtmee,ipobige Ncommpnkyd - kretwin  as
yl - 2-pi peridone, poly-N-vinyl-4-nethyl-2-caprol actam
polyvRIpyTdtiddiRYdr-PVP" e PV refer¥ & @blydRA €ontaining vinylpyrrolidone (also
pol'y- N-vinyl -4, 5-di met hyl - 2-pyrrolidone, and m Xtures
referrd & KAV RNR0 Y N-4ag1-RBL¥IRdiodSardie 851y8 D -y PNuibBEe) as a
group consisting of poly-N-vinyl poly-2- pyrrolidone,

Y- N Vi -nal y-2-piperj R y
mono BB i Yt TRAYede ShR SrEBRGR! arerisn i &gy dpggponpola
re i ment

0025] I n a,preferred enbaod , -the_pol yner i
methy{g%}eygx]ﬁp% ﬁ?ﬂ _apg?rypcggr Bl)?gﬁl?ag? iSHeHD, "It.}qﬁ ep(ﬁymgrs ihclude soluble and
ly- N-vjnyl - -2-pyrrolidone.i nl .
Y AR AR R NENGI L
pol ynmer containing vin Ieérrolidone (also referred to
acetatgs QISP nPRYR ofs d&reolyideney | Copplyridenymi offe afRfVAc) and
N-vi nyl - 2-pyrrol i di none) as a
vinylpyrrolidone/dimethylamino-ethylmethacrylate.
[0026] Soluble PVP polymers among those useful herein are known in the art,
including Povidone, Polyvidone, Polyvidonum, poly (N-vinyl-2-pyrrolidinone), poly (N-
vinylbutyrolactam), poly(1-vinyl-2-pyrrolidone) and poly [1-(2-oxo-1pyrrolidinyl)ethylene].
These PVP polymers are not substantially cross-linked.
[0027] In various embodiments of this invention, an insoluble cross-linked
homopolymer is preferred. Such polymers include those commonly referred to in the art as
polyvinylpolypyrrolidone, cross-povidone, and cPVP, and are referred to herein as “cPVP.”

The homopolymer is prepared by free radical polymerization of the monomer

vinylpyrollidone.
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nmononeric unit. The nmonomelic unit, consists of a
pol ar i mde group, four non-polar nethylene groups and
wa@2mwen2qed ar nmet hane group. The pol yners i ncl uBET/US2005/030394

sol ubl e and i nsol ubl e honopol yneric PVPs. Copol yners
cont ai ni ng PVP include vinyl pyrrolidone/vinyl acetate
(al so known as Copol yvi done, Copol yvi donum or VP-VAc)

and vi nyl pyrrol i done/ di net hyl am no- et hyl net hacryl at e.

[ 0026] Sol ubl e PVP pol yners anong those useful herein

are ' bda bxﬁC!h!e' bANR J)]Ydﬂng%ﬂsf—‘ lact
Pol ngﬁum@n B{g@;ﬁ 6[\!-11\1/1| ny % gglﬁr‘gﬁ{}{ g)gnone poly # factam

o AR MRSy B s, s it
bst [ , 0027
SR AT ?h@nmga%%%ge@ﬁfﬁ%%cﬂal%%qpk A e
i nked S
sSSP ERRR) MIFE 5, RO S SUS0L Y Rt

ponV|nyIponpyrroI|done Ccross- povi done, and cPVP,

methygee gipEps aflh Fiagandthe Mpear gliphatic bpskbone migkery diroRsspXjdesomplex
is prepared by free radical polynerization of the

from meagting withi salivpoyhié biiltionetdioo2 gie paroxide aearlebldi tnovititen theeteeth.
pol y- N-vi nyl - pol y-2-pyrrol i done has a | actam of the

The pyfacelchaadteristicngf thbalPVpr @vvedss a thagidnytdrth iphdshge of the peroxide
characteristics. Wthout [inmiting the conposition,

compOB&H 24 dS Preverits f 1A ChreMBrutd) Qlidtibigidh | &M thd ﬁaeﬂoﬁldéel:cblﬁy&ﬁnt upon
that such groups allow the peroxide conpound to bind

applida®ioh e (REYRI CIIIEGCOH%EIQBH it GHALAGKETTIRE LBVP linked perﬁmde is

attributed to the nmethylene groups i'n the ring and

releaéfeh%%@f gleﬁ&f'@f fn‘r‘ie %85 ﬁli?fu ?V@&keﬁ{ﬁfe Qﬁia%éé qﬁm&ﬁ%@éﬁs and

romreacting wth sa mal ntdining t
odwr@%%?x'de available to mhlten the teeth. The surface
Characteristic of the cPVP serve as a barrier to the

pass&%gglof h ynP ?rpg%(tlcglgtes useful herein may be made by well established
processes. The poly-N-vinyl polylactams are produced by polymerizing a vinyl lactam in the
presence of an alkaline catalyst. (See, U.S. Patents 2,938,017, Grosser, et al, issued May 24,
1960; 3,277,066, Grosser, et al, issued October 4, 1966, and 3,306,886, Grosser, et al, issued
February 28, 1967). Embodiments containing poly-N-vinyl polyimides are produced by
heating an N-vinyl imide in the presence of a catalyst. (See, U.S. Patent No. 3,306,881,
Grosser, et al, issued February 28, 1967). In alternative embodiments comprising a co-
polymer of the N-vinyl heterocyclic compound is produced by polymerizing N-vinyl
heterocyclic and dissimilar vinyl monomers. (See U.S. Patent Nos. 2,667,473, Morner, et al,

issued January 26, 1954; and 2,947,633, Perry et al, issued August 2, 1960).
[0030] Porous cross-linked polymers among those useful herein include those

commercially available as: Kollidon® and Luvicross®, marketed by BASF, Mount Olive,
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conponent and prevents the premature distribution of
t he peroxi de conponent upon application of the ora
W@ a00e/02@pgposi tion to the oral cavity. The cPVPPECT/DR®AS/030394
peroxide is rel eased over a period of tine through
di ffusion, tenperature variance, noisture |evels and
ot her factors. [0029] Polyner particul ates usef ul
herein may be made by well established processes. The
pol y-N- vinyl polylactans are produced by pol yneri zi ng
LoVl h & B I IADE ;
N A T S R B RO RS A WG QS remagfonal Corp,

ponfl LR 8 e 1800503 21100 HRP0E v b B 17 o
PVl 5 i 5 T BRSO ks

by 18} omestio WesneNSbaCHEE. U 0d5isr g et It <Sdiments of he
February 28, 1967). In alternative enbodi nents _

invewttnmpare siohméted do pdlWihef a spedifemrlegilay Weight and ipe piny: equivalent
compound i s produced by polynrerizing N-vinyl

PVPhef excoepyatilé cpumity] dieSsably | pharmaceyticalogredsr . wWiae the Sicope of
Patent Nos. 2,667,473, Mrner, et al, issued January

emb@Bmedtd Dfthidiader®iol47, 633, Perry et al, issued August 2,
1960). [0030] Porous cross-linked polyners anong those

usef Yoo3gr eim van6hdoJdnRSHEs, GRFERGGERE dnyplay Al hak| S sa§pendin
Kollgdon r) and Luvicross(r), narketed1§; BASF, &gﬁng) s

the %ﬁé%t %Wﬁ%ﬁ%@y\fl’)u%h éﬁ}(&l%&%&r&% QJBSHQVéo%HE I?Inggnhydrous

| nternati ona rp., wners ove,
i YRS SRR R 0 AN e o e o
the 1R BOiPSETOh, AT ot iopy omBigel Y 1 ERfrSieaan in an
amo ByBgEARAREI el b Rt oS ey o th s

equi val ent ) ) )
complex. (See, U.S. Patents 5,108,742, Merianos, issued April 28, 1992; and 4,564,514,

Druaz, et al, issued January 14, 1986.) In one embodiment, the peroxide complex has an

equal (1:1) molar ratio of hydrogen peroxide to the polymer.

Whitening Agent

[0032] In various embodiments, the compositions of the present invention
comprise a whitening agent. As further discussed below, a “whitening agent” is a material
which is effective to effect whitening of a tooth surface to which it is applied. In various
embodiments, the compositions of this invention comprise a peroxide whitening agent,
comprising a peroxide compound. As referred to herein, a “peroxide compound” is an

oxidizing compound comprising a bivalent oxygen-oxygen group. Peroxide compounds
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PVP of acceptable purity, preferably pharnaceutica
grade, is within the scope of enbodinents of this
Wo pwefzd4on. [0031] In various enbodi ments, thePEEDS20031€30394
conplex is made by suspending the polyner (preferably
cPVP) in a suitable anhydrous organic solvent. An
anhydrous solution of the peroxide conponent is nade,
preferably utilizing the same organic solvent as the
PVP suspension. The peroxide solution is conbined with
includtg 2)%1‘0%&33 3HERFABHABE: IR0 A RS erltided of latkali and
S|r¢d nol a Ir tio of polyner peroxide of the
. per oxi co n - .
ol R da&E%peAé’Sffm&?}“?%SgE%?’%ﬁdﬁ v T
et al, issued January,14...1986. ) i e Nkats i
salts tb?@;%ﬁ?%ﬂlﬂté‘reéotﬁﬁﬁeg' RErOXidRs 8§ ﬁ%(flh ?‘ng g%aﬁ%%gﬁt rat E}l% include
. of hydrogen peroxide.to the pol r. Witenin t 1.
lithiurp oFadids, P& IUBL é’e%t?d iSHEHES ,pe%/’g@e’c SIREBE sf&%?g]t faleum
present invention conprise a whi [
peroxla b dieseidss ndbeitvEes dhereai ¢ t&??%ﬁcg é%%%g"t' éqrapoynds include
material which is effective to effect whitening of a
carbatiiiet ercstide @aise krpwmhascired hydrogappirpeide), Blycert hgdiggen peroxide,
enbodi ments, the conpositions of this invention
alkyl GQERIzbS etoxits 0 Xlatley] heirdxddsn glka gretoxycanigs, i [sirowy gsters, diacyl
perOX|de"cpnpound._A§ referred to herein, a "peroxide
P P et Peron o o et Feroxy o
- : xi de
4 GRIPouRds]pehLdgRREOPLARS ands hydhoper exiyd chids and
an %§g?ggen bFrOX|§%£ﬁbe§oxiges o? al kal i anz a Eg??nel >
ear S - i I : C4
m°n°B?F§?¥P&‘g§"‘Ea?T] g AR RGP HY VT e PEACRYHORCLMS such 2c
Xt ures ereof .. Peroxi des ,of alkalji k-a) i :
persulfie RS RertergaEe: FERTaRL e Poitgie Pt M of alkali

per oxi de, sodi um peroxj de, magnesi um.per oxi . I.
and alkaline earth metals such as hthium, potassium, sggh m, mag%gslur(r:l,a lceﬁ!:lﬂr@ and

barium, and mixtures thereof. In various embodiments, the peroxide compound comprises
hydrogen peroxide, urea peroxide, sodium percarbonate and mixtures thereof. In one
embodiment, the peroxide compound comprises hydrogen peroxide. In one embodiment, the
peroxide compound consists essentially of hydrogen peroxide. The peroxide compound
comprises from about 0.1% to about 50%, optionally from about 1% to about 40%,
optionally from about 10% to about 30% of the oral care composition.

[0033] The peroxide compound may be the same as or different than the
peroxide component. In one embodiment, the peroxide component and the peroxide
compound are the same, both comprising hydrogen peroxide. The peroxide compound may

be formulated in the composition as an aqueous solution. In one embodiment, the
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per oxi de, barium peroxide, and m xtures thereof.
Organi ¢ peroxy conpounds i nclude carbam de peroxide
W@ 200802ddmpwn as urea hydrogen peroxide), glycerPgl/UusS2005/030394
hydr ogen peroxi de, al kyl hydrogen peroxides, dialkyl
per oxi des, al kyl peroxy acids, peroxy esters, diacyl
per oxi des, benzoyl peroxide, and nonoper oxypht hal at e,
and m xtures thereof. Peroxy acids and their salts
i ncl ude organi c peroxy acids such as al kyl peroxy

comp&&iidiScondted RNRPELER Y RIBLABE ﬁ‘}trcﬁ"og%ﬂq)el el ESRpri dRES a%%;oximately

as well "as inorganic peroxy acid salts such as

o . 1.0 ul fate, percarbonate, perphosphate,

35/1%@%%%#%%%§§% gg%gilicate salts of al kali and al kal i ne
eart tals such as.lithiyum potassiu sodi um .
nmag n@gﬁjm @afn&ei ﬁm%gﬂgleﬂgrthﬁ rﬁo&fﬂ at?ﬂ”&(%lt s PPIREIE ffomplex s

... In vgrious enbodi ments, . the peroxide conpound

limited 5, That SRS PHYHAS GRHPFERISI emOG B By 8% PHIE, maigiiyAR preferred

. percarbonate and m xtures thereof. |In one enbodi nent,

viscogitye Ipasuelk prembedipsuh dhecenmphinaion diybie peferidpspmrledeand Ipgroxide
one enbodi nent, the peroxide conmpound consi sts

compeusleqomipaise ¢ tofl pgrdxideeonqsetraiondd. grade thar 6% dperable to provide
conmpound conprises from about 0.1%to about 50%

more effe¢tordiéachingonFatierhort % eltadhoive ohfdinggits ahalel & plofinacid
about 10%to about 30% of the oral care conposition.

served 8083] pethigdPesaphi, aRpaaRthe@ende dhille SRNECRS cOfposition is
different than the peroxi de conponent. In one

; 8 [ t : : QX1 ) i de
i B S O

per C[lg%%g - ThevRRLO A8 a IR %dcc{}%{qsglﬁ).ng ig&%gllﬁ eet g qioh-r}])eroxide

t he osition as an aqueous soO n
white g B g B S SPB REES: S car Agehi hetin include non-
pe RS S S Byl s
hypocﬁﬁ)gi?elseiﬁclhc?e those of alkali and alkaline earth metals such as lithium, potassium,
sodium, magnesium, calcium and barium. Non-peroxide whitening agents also include
colorants, such as titanium dioxide and hydroxyapatite.
[0036] The whitening agent preferably comprises from about 0.1% to about

20% of the oral care composition. In a preferred embodiment, the peroxide compound

comprises from about 1% to about 10% of the oral care composition.

Orally Acceptable Carrier
[0037] The present invention provides compositions comprising an orally
acceptable carrier. As used herein, an “orally acceptable carrier” refers to a material or

combination of materials that are safe for use in the compositions of the present invention,
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limted so that the peroxide conponent is no nore than
6% so as to nmaintain an preferred viscosity. In such
w@pooendaeh ment, the conbi nati on of the peroxi dBCTUSPLEH30394
and peroxi de conmpound conprise a total peroxide
concentration of greater than 6% operable to provide
nore effective bleaching. Furthernore, in alternative
enbodi ments where a peroxy acid serves as the peroxide
conmpound, the oxidizing strength of the oral care

comn@BMAR! WitRR deBsonfH1E SFH/ ik @ad ) WikE whRBVIhB Pl ddnfiex and
of the RCO2-conponent of the peroxy acid. [0035] In

; [ ' Seqt c Ltd QF [
e e Hisc iR S ifesiO TRIeaB, Srstembly, the
: t .1:ho usef her ei,n i ncl.ude nonperoxy .
caric] B R R iR e U B PaERE Bifmine agent
ochlorites. Chlorites and ochlorites incluyde . ]
Selecli §E s sicRRer SAARPrsR 31 (HEn T O Hrlesis! REQHPt dam, including
JJthium potassium sodium, magnesium cal ci um and
den“%’ﬁ?ﬁa d?ﬁse%xlo%?isp SRS DaHEs wWiR tV@HP WYy Cmbediments) s samasruigeoperable to
col orants, such as titanium dioxide and . .
sufficigpdly gdleap Hisi neeoxi{oBeexngeinghiur fa¢snyitlp éret orpk eafvisy &bivizich the
conprises fromabout 0.1%to about 20% of the ora
compositien ssoadpusistetednwithout zoproaficint est aibdditaienl, mbhipiece, tape, or
per oxi de conpound conprises from about 1%to about 10%

similayfapplencer &t vadoue eabopiafitsi M. calerld ypefihie firaldé &ith a tape, tray,
Carrier [0037] The present invention provides

moutlgAERQS sinikAgpIRARY. | Sing an orally acceptable carrier
As used herein, an "orally acceptable carrier"” refers

to a[OU%]er i R’ia_téi’falscQIHI)"A.OQ1 @Ho's@ I’*L}haﬁ’far %&Hﬁﬂ %altrilg%t itn%fuﬁe adhesion

safe for use in the conpositions o e presen
o SO ETETIHEALE AT EOROTBBHBELTR At
peroxgc%?ﬁr%%bé'fg&?/aggﬁté? iqsxgsg‘lfeg,f p Hgv%q&iky?ngr aezct.,,re{;lxitsr,1 lhﬂl%eg’tlan SI:I,I r];1|01(1:t nfteel agents,
sweeteners, flavorants, colorants, and combinations thereof. It is understood that while
general attributes of each of the above categories of materials may differ, there may be some
common attributes and any given material may serve multiple purposes within two or more
of such categories of materials. Preferably, such carrier materials are selected for
compatibility with the peroxide complex and with other ingredients of the composition.
[0039] In various embodiments, the carrier comprises an adhesion agent. As
referred to herein, an adhesion agent is a material or combination of materials that enhance
the retention of the peroxide complex on the oral cavity surface onto which the composition
is applied. Such adhesion agents include adhesives, film forming materials, viscosity
enhancers and combinations thereof. Such materials include hydrophilic organic polymers,

hydrophobic organic polymers, silicone gums, silicone adhesives, silicas, and combinations
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carrier does not substantially reduce the efficacy of
t he peroxi de conpl ex or whitening agent. Selection of
W@ pweiotdses carri er conponents i s dependant on tPEI/US2005/030394
desired product form including dentifrices, rinses,
gels, and paints. In various enbodi nents, the carrier
is operable to sufficiently adhere the peroxide
conpl ex agai nst surfaces within the oral cavity to
whi ch the conposition is adm nistered, w thout

there&O M%B@ Qéen%sa?e BefRatff Pledint b Avel TP %deb%ﬁff%o 1RARE bRt 75%,

simlar appliance. In various enbodi nents e carrier
0@ e
i L8 16 IR EAD) Akl Sl L s o
carriers include adhesi on agents,

in
Care%?n?(?f)llo?sycoﬁ%}mﬂgers di luents, surfactants, foam

nodul at per oxi de activators, peroxide stablllt

agent s, (@ abr ahyRAde FINPIEYiCPPHENG Jwtagen WGYPé&eai‘ﬁdsan N-vinyl
mouth feel a ents, sweeteners, flavorants, colorants,

and colBiereayslsrolym@i eof . 1t is understood that while
general attributes of each of the above categories of

mat eri d)s mapitdiihg egent;tahére may be some common

attributes and any given material may serve nmultiple

pur posés w thbnllyacceptabizmoa-aqiicosis chirieat egori es of
materials. Preferably, such carrier materials are

sel eposd| f oHyaRpRAL: Bighhit Yp Brst fﬂ@ﬁﬂeﬁ&&hdﬁqcﬁﬂ@p (ﬁ ethylene
and with other |ngred|ents of the conposition.

1 1n %aohRUSol db el Sne LRRICC |
oo L SRR R e

prop %rg)ude C bmlhﬁeneﬂi ﬁ&%'l@-@m ?ﬂetgﬁocga%_pl{ol ecirﬁ,at mixtures

ance the rete € peroxi

ot S BRIALY UGARRE S St N, PSRRIt i
T K ST o ot

hydrophilic organi c pol yners,
600,008 Ccps. P g oty

[0041] Hydrophilic polymers also include polymers of polyethylene glycols

and ethylene oxide having the general formula:
HOCH,(CH,0OCH,),OH

wherein n represents the average number of oxyethylene groups. Polyethylene glycols
available from Dow Chemical (Midland, Michigan, U.S.A.) are designated by number such
as 200, 300, 400, 600, 2000 which represents the approximate average molecular weight of
the polymer. Polyethylene glycols 200, 300, 400 and 600 are clear viscous liquids at room
temperature, and are preferred for use in the practice of the present invention.

[0042]  Another hydrophilic polymer useful herein is comprised of a water

soluble, nonionic block copolymer of ethylene oxide and propylene oxide of the formula:
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hydr ophobi ¢ organi c polymers, silicone guns, silicone
adhesi ves, silicas, and conbi nati onsthereof. Adhesion
wag@nozd4ar e preferably present at a | evel of fPOMUSINOE030394

0.01% to about 75% optionally from about 1% to about

40% Accordingly, the present invention provides ora

care conpositions conprising: (a) a peroxide conplex
conpri si ng hydrogen peroxi de and an N-vi nyl

het erocyclic polyner; (b) whitening agent; and (c) an

HO( C%?:)%%ﬁ%@ﬁ&@}?@gﬁ{n% REHEPSyRRF [si REferabBHB)en (with respect to

I'Tc organic polyners useful herein include

a,b an@%} élgz?lr{%elitg}g]{et%M&ﬁo&ﬁde &ﬁgﬁtﬁéﬁt %o@g}ié’eg?{oﬁl SHouBbM MBE: 75% by

I gopo YyIer s et hyl ene oxi de and

. . prapyl ene oxi de,, car boxymnet hyl 0 [11VA N

weight of B S TEeSP G 4 HRg Ry YT o84 e bkl weight of
Nonaqueous_hydr.ophiljc pol rs useful in.th ractice..

from aypuic 0P @beM 51 NUeHch B SHFAPBRBRSE Mttt e Care Contgiton

' viscosity for the conposjtion in the range t,ween

in sucla pengentiagion it gsrompogten BAE KR roqup FPAPET 8? ﬁﬁ ic
pol ymers al so i nclude pol yners of poygethylene gl ycol s
and [e043y| erd Wadkl eonvdwmergusehid hpsein rial Plpsflpyl 20 (marketed by
HOCH2( CH2OCH2) nOH wherein n represents the average

BASHNMvaat Oife, dvepeldisdyeties. 4r)owhish hPohy etedgdeanelegilarcwdight of about
avai | abl e from Dow Cheni cal (M dland, M chigan

9,800.U- he/h hrcﬁ\ihﬂicd}ﬁﬁi\;&%fh@rteﬁé oRideNblsbR avaugd @oul6f) B0®eight of the
400, 600, 2000 ich represents the approxi mate

powngrerage nol ecul ar wei ght of the polyner. Polyethyl ene

ycol s 200, 300, 400 and 600 are clear viscous
i q%bﬁj&] at ()%%ch polymers useful as adhesion enhancing agents include
hydrophilic polymers such as carbomers such as carboxymethylene polymers such as acrylic
acid polymers, and acrylic acid copolymers. Carboxypolymethylene is a slightly acidic vinyl
polymer with active carboxyl groups. One such carboxypolymethylene is Carbopol® 974
marketed by Noveon, Inc., Cleveland, Ohio, U.S.A..

[0045] In one embodiment, the compositions comprise an N-vinyl
heterocyclic polymer in addition to the N-vinyl heterocyclic polymer that is a component of
the peroxide complex. Such N-vinyl heterocyclic polymers include those; discussed above.
In one embodiment, the N-vinyl heterocyclic polymer is the same as that which is a
component of the peroxide complex. In one embodiment, the N-vinyl heterocyclic polymer
is different that that which is a component of the peroxide complex. In a preferred
embodiment, the polymer is  poly-N-vinyl-poly-2-pyrrolidone, preferably

polyvinylpyrrolidone, cross-povidone, and cPVP
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tenperature, and are preferred for use in the practice

of the present invention. [0042] Another hydrophilic
weoiogisr2usef ul herein is conprised of a wat erPGDUSIINE()30394

noni oni ¢ bl ock copol yner of ethyl ene oxi de and

propyl ene oxide of the

formul a: HO( C2H40) a( C3H6O) b( C2H4g ) cH. The bl ock

copol ymer is preferably chosen (with respect to a, b

and c) such that the ethylene oxide constituent

conprorasp f ey o@é&nﬁ@mﬁ‘t@ﬁéﬂg ugélff’égﬁdﬂ\é:éi&%ha&fmg agents in

sai d copol yner nol ecul e and the copol yner has an

the ﬁ%ﬁﬁ@g?tﬁ%rﬁ&ﬁL%eﬂ\% Ot 1u@d B&#rﬁ%ﬂo%&ofﬁgteﬁalg%gcﬁ 2 %}?éﬁt Such as

15, 00 e copo ymer resent 1n ora

h. B t
e LT <f%§&%§f@9%ias?%3¢3y L
Pl f lo L1220 te
LB e R R AR 2 R R
I h f about 9,800. The
A B st P

65% by wei ght of the pol yner. [0044] Organic pol yners
Houstpge flgkasal. gﬂﬁe@fﬁnte@mﬁafml acrtatg eolymeraridumpolymers, polyethylene
hydr ophi lic pol yners such as carboners such as
waxes,atilony pelynetseasalipobsgdiurthes hakinamid gotyyinyt pgeolidone/vinyl acetate
pol ynmers, and acrylic acid copol yners.
copolgarelxo X rpahlystibih @fehd predens liv@hidry cAfdiling th}VHYJ)phoblc polymer,
pol ymer with active carboxyl groups. One such

6 RHSREhYIER Y Ay b 855 %P{H (chhpSdddodrar ket ed by
pres‘eNoveon Inc d evel and‘% ¥ R 00045] In one

embofhou®, Sﬁﬂ;@n@ fstu's Fhéfcgm?ﬁc'hﬁfé Rl N 1}{& r11 ited to, silicone
ﬁ@?ﬂ Y

heterocycllc pol y Ition to the
adheWe%eglﬁgﬁé%C%gstcﬁgérx n@r e ﬁémcish ﬁﬁic?]%etng :s)lglg% 1?0&16 mn%’lrdsn‘llxtures
thereﬁafv#rﬁdﬁe BRIy, ne erboreert e
composmon, including those that are well known in the art. Generally, silicone based PSA’s
are produced by condensing a silicone resin and an organosiloxane such as a
polydiorganosilioxane. Suitable silicone polymers include the copolymer product of mixing
a silanol terminated polydiorganosiloxane such as polydimethyl siloxane with a silanol-
containing silicone resin whereby the silanol groups of the polydiorganosiloxane undergo a
condensation reaction with the silanol groups of the silicone resin so that the
polydiorganosiloxane is lightly crosslinked by the silicone resin (that is, the
polydiorganosiloxane chains are bonded together through the resin molecules to give chain
branching and entanglement and/or a small amount of network character) to form the silicone
pressure sensitive adhesive. A catalyst, for example an alkaline material such as ammonia,

ammonium hydroxide or ammonium carbonate, can be mixed with the silanol-terminated
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conmponent of the peroxide conplex. In one enbodi nent,
the N-vinyl heterocyclic polymer is different that
w0 bab/ogdaech is a conmponent of the peroxi de conptEBKS20051030394
a preferred enbodi nent, the polyner is
pol y-N-vinyl -roly-2-pyrrolidone, preferably
pol yvi nyl pyrrolidone, cross-povidone, and cPVP[ 0046]
Hydr ophobi ¢ organic materials useful as adhesion
enhanC|ng agents in the practice of the present

polydio [i%ﬁ&tﬂioQ o RehuER RYEEAPNeh CtdTBirembRl $his UclosaimkigX egction.

ees wax, mneral oil, mneral oil and

COpOlElgﬁ%%t hﬁle srchoQ% g)kswi(ﬂﬂ}éss‘ 1 lte&-ﬁﬂ sﬂﬁ?}‘cﬁﬁ g%sﬂ&&ﬂe affords a

t t L ton, Massachusett USA.)
rola ite petr Iat f
sclf it pef roanbety Splle BoRbl Rarik I MbARHA E‘#Q’rs licgpe, resin to
polydorBnaSRATAGS G 56 aFE AT aE Al %%vﬁﬁmde %%cmess of the

copol yners, u.[?olyeth | ene waxes, silic X
oral cafiesompesdort: urar & rmMpleESAS aa?navaﬁé‘ﬂﬁ\ﬁiom ow-Ciing Cotporation,
pyrrolidone/vinyl acetate copolynmers. In enbodi nents
Midlaaf, MivhiganeHetha., iundenthe drandorems BIOTSA- hbier ligess based pressure
pol ymer, present in ratios of about 1 to about 85%
sensitivei aghésivafis phesert ampediduidwhit¢rd@yctimmSitionoolethp prepens rigvention at
useful herein include, but are not limted to,
a corSbiltlGiENSFAWBHES D BES 10 SbditCING @tdRilpMEDSE, alsiut i5¢6ne about 60%,
fI ids, silicone resins, silicone guns and m Xtures
optlo zrfﬁ)% abouf 1 o %U%@ﬁid)%ent the carrier conprises a
ssure sensitive adhesive (PSA) conposition,

' nC' 9 tgﬁ’%gné hghggrg st InelkdPWihchiaet BEstAr fnolecular  weight

Gene TP'con ase PSA's are produced by

conden S|I|cone r.esi.n .a ar
polydaogg@oaiq SRt e 2o eabrg &F “??Q%@f‘%‘%? o bout
i ncl ude the copol ymer product of mxing g silano
50,00080fcSat Suctpsilipencoguyandisiude taase Pglyéwr%?élow%*?w%ﬁ? average
siloxane with a silanolcontaining silicone resin

molemﬂzgrr‘&hghtt dlegrsatbmtieh §PH0Ps e nohesilpring BusISyion 3§F heselnean be
undergo a

Jinear or cyclic, and branched or unbranched. Substituents may have any structure as long as

the resulting polysiloxanes are hydrophobic, are not irritating, toxic or otherwise harmful
when applied to the oral cavity, and are compatible with the other components of the
composition,  Specific examples of siloxane gums include polydimethylsiloxane,
methylvinylsiloxane, copolymer, poly(dimethylsiloxane, diphenyl, methyvinylsiloxane)
copolymer, and mixtures thereof. Silicone gums include those commercially available, such
as SE30, marketed by General Electric.

[0049]  Polysiloxane fluids useful herein include those with a viscosity, at 25°
C, of from about 1 ¢S to about 1000 ¢S, preferably from about 2 ¢S to about 500 ¢S, and

optionally from about 5 ¢S to about 400 cS. Polysiloxane fluids for use herein can be linear
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condensation reaction with the silanol groups of the
silicone resin so that the pol ydi organosil oxane is
wo p@antes2cr ossl i nked by the silicone resin (the€T/US2005/030394

t he pol ydi or ganosi | oxane chai ns are bonded toget her

t hrough the resin nol ecules to give chain branching

and entangl enent and/or a small anmount of network
character) to formthe silicone pressure sensitive
adhesive. A catalyst, for exanple an al kaline materia

or cyczig,? %dacsa{lmﬂétﬁge@mrbj Wf&e%ﬁéﬁ?f debRitucAR Bl LdMg as described

onate, can be mxed with t

above : :]?rg%%;{_g LA tn?sdﬂl%iu)égitrﬁétgﬂ?%ﬁ{ﬂ Q% @YheANdsbtuents.  Suitable

resin 1o pronote ossli nki ng reaction.

Copol yneri.zing .t he sili.cone resin W t j

pysf S 1o sl G Bl S T Plsh s ficBlep M other Low

~adhering and cohesive soft e| ast roatrix. .Modifyi

viscoseansloBescriahs pavalargn Syl BEESTY SRUAE o pgtbH 2°C of
t he pressure sensitive adhesive will nodify the . )

200 c$ a€ kdshasiscyofontettvcame sdndadines cydigpalokarics h@Vl%igﬂ EXARJE @ viscosity
PSAs are avail able fromthe Dow Corning Corporation,

at 25N\ dF 801dsS M 1601 CRmdkiS: Aamples @€ matehielshitznck suitatde for use herein
Bl O PSA. The silicone based pressure sensitive

inclu(%ggng%(i)soy%riie? ﬂQirdg ﬁtﬁﬂéetédrb}l ﬁ@wl@d%ﬁihg Oﬁlﬁiotreﬁmn%d the AK Fluid series

Ions o e préesent invention at a
oncent ratiqn of 0. 5B t 99% optionally

lan%?£ﬁ¥g%%€:O 01%G§%%ﬁ§m%6€§ig%?ﬁﬁlélly from about 10%

to a %. [ 0048 i lJicon umrs f er.ei . :

i ncl E’gg Ihi gft %’cﬁ%e S glgp ght u%ofnfag%%fcgiﬁ%egllg {sbxglﬁ%hs Hoteame

having a viscosjty at 25 C of from about 500, 000 .cS U
mateniads KIS SEEODOOLBIES bush B8 ERPTEILS GURE Ca‘E}R%“I}%ﬁ SiE Rindfon as

__those pol ydi organosi | oxanes with an average nol ecul ar

thickendngyhgents (Cabeatit® fumad sHg, mapaciyed I%" Q}glqor &Qﬂfga%@oston,

for use herein can be linear or cyclic, and branched_ .
Massachusettsy &% AedandShiylex i uase snemy ak Sptodgnly | 5t markeigd yaPavison

long as the resulting polysiloxanes are hydrophobic,
Chendlé Divikioh lof WL.RI Grage & Ox| Colambixt, Marylisk UndAnf ul

[0051] Thickening agents among those useful herein include carboxyvinyl

polymers, carrageenans (also known as Irish moss and more particularly iota-carrageenan),
cellulosic polymers such as hydroxyethylcellulose, carboxymethylcellulose (carmellose) and
salts thereof (e.g., carmellose sodium), natural gums such as karaya, xanthan, gum arabic and
tragacanth, colloidal magnesium aluminum silicate, colloidal silica, and mixtures thereof.
One or more thickening agents are optionally present in a total amount of about 0.01% to
about 15%, for example about 0.1% to about 10% or about 0.2% to about 5% by weight of
the composition.

[0052]  Viscosity modifiers among those useful herein include mineral oil,

petrolatum, clays and organomodified clays, silica, and mixtures thereof. In various
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when applied to the oral cavity, and are conpatible
with the other conponents of the conposition, Specific
wez@npi@as4 of sil oxane guns include PCT/US2005/030394
pol ydi met hyl si | oxane, nethylvinylsiloxane, copolyner,
pol y(di net hyl si | oxane, di phenyl, nethyvinyl sil oxane)
copol yner, and m xtures thereof. Silicone guns include
those conmercially avail able, such as SE30, marketed
by General Electric. [0049] Polysiloxane fluids useful
embodifnbfik, Eﬁc‘ﬂclliggﬁistfr hRSE Yk the %8¥1*a§fé0§a| inhibiaketdmgCor &dparation of
Lon1a out 1 cS to about 1000 cS, preferably from
- uf apfhtRAtdronaltiY brPBRASUD
mgred‘agen%so 5 Epalsfe ABHkaARy pon ARSRRYTALNN BERENERRLONe o
erein cap.be |inear i td
more Frriy igeRacks 4 B gy Bkl adBHL SRR IRURET A DI abou
,, described above). Preferred substituents.include
10%, f?élteh%miﬂe abiuf 0-13h i %ﬁ%@f’ bgy ﬁﬁ??{f@ﬁ&@%ﬁ‘%ﬂabl e
pol ysi | oxane fluids include |inear polysiloxane o
pol JIAesH suPiuents amens hpwedisetvh Rerett lﬁ%lflg‘f GWW?‘EL%WWIMUOHS
anal ogues of the polysiloxane materials, preferably
of mitendlnghat wiesopsilly tat sopgdizst andjor ewspsrd |qikes ggypponents of the
cycl onet hi cone, and other cyclic sil oxanes having for
comp6SiRd| B garitius eamiotiyneats, ABuddtnire 206rabls toradjuss ghe viscosity of the
Commerci al exanples of materials that are suitable for
compb§or) &pEbRaliynel cedunER0 rithevrisoesity modiferarés ksomskelyherein) and
Dow- Cor ni ng Cor poration and the AK Fluid series
other F@ﬂ) BB P¥ndamiREEheMhe cSapdditioMis biferalBe homayueous, i.e., does
0050] Adhesi on "agents al so i nclude inorganic
not c%g%,iwg?{e%iabéuﬁﬁodn%%%?p ]Qnﬂoucd)%t-lﬁfbbﬁlcﬁwhﬁp bV d@diBbh k¢ Mater added

¢ m S suchhaskanpr S ['1ca conpounds which

unct i as thjc - 0-Sil¢

conse 1 s oS SRRl e S Lt o o
sl SRR B et S G BT o RSB g o

WR Gace & Co., Colunbia r nd .S, A ).
alcohols (e.g., C; — Cs alcohol., preferably ethan'\(/)%. lel uents aLrJe %reéerzt in the nonaqueous

liquid whitening compositions of the present invention in amounts of about 0.1% to about
90%, optionally in various embodiments from about 0.5% to about 70%, from about 0.5% to
about 50%, from about 0.5% to about 35%.

[0054] Surfactants among those useful herein include anionic, nonionic, and
amphoteric surfactants. Surfactants may be used, for example, to provide enhanced stability
of the formulation, to help in cleaning the oral cavity surfaces through detergency, and to
provide foam upon agitation, e.g., during brushing with a dentifrice composition of the
invention. Suitable anionic surfactants include water-soluble salts of Cg.o alkyl sulfates,
sulfonated monoglycerides of Cgo fatty acids, sarcosinates, taurates, and mixtures thereof.

Ilustrative examples of these and other surfactants are sodium lauryl sulfate, sodium coconut

21



[ 0051] Thi ckeni ng agents anong those useful herein

i ncl ude carboxyvi nyl polyners, carrageenans (al so
whpmen2@s4 | ri sh noss and nore particularly PCT/US2005/030394

i ot a- carrageenan), cellulosic polynmers such as

hydr oxyet hyl cel | ul ose, carboxynet hyl cel | ul ose

(carnell ose) and salts thereof (e.g., carnell ose

sodi um), natural guns such as karaya, xanthan, gum

arabi c and tragacanth, colloidal magnesi um al um num

monogg#réehﬁ@tsﬁlfoﬁﬁé,l QJaslRh 18l SReostath, odfud efrylNBb&RonateN Sodium
nore thickening agents are optionally present in a
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viscosity nodifiers are operable to inhibit settljng

sulfoxisles. rmg aigtresribeseoli yttals smpotgic wplagiapiftolde derivatives of Cs.z0
redi spersibility upon agitation of a liquid

aliphatio ngrosdary end teQirey emines having s axjprig SHvdi shFleascaghexylate, sulfate,
optionally present in a total amount of about 0.01%to

sulfonatepplioshBe of phosphamms. eA abialile Bxabiple ¢ eigoarmidgpiopylbetaine. One
wei ght of the composition. [0053] Diluents anong those

or moktSRifdbiahte BRI dptiondlyusteseABibaribial smemt odaiun&. 0l Bits abdut 10%, for
materials that are operable to solubilize and/or

exam@é‘ SPERD. BUNRS atfofPRNE LSS 1% NE a6AAROS T Pie@iably,the surfactant is
arious enbodi nents, diluents are operable to adjust
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roniob S SFRSAIN, e LHESETHAR Ot ol e, Nonion
her ei n) _and ot her o NERL S: e 3 0
sk PLORFAEED sl aonmegt Hoioollgors
b jgntain appreci abl e amounts of chem cal | y-unbound
about\tz-er in addition to water added consequent to the

er oxi de conpound. Preferably, the conposition
Eor‘rﬂppisd s | gg@n imegdnlators useful h)érein pnclude nrr?ater%aﬁs operable to increase
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amount, thickness or stability of foam generated by the composition (e.g., dentifrice
compositions) upon agitation. Any orally acceptable foam modulator can be used, including
polyethylene glycols (PEGs), also known as polyoxyethylenes. High molecular weight PEGs
are suitable, including those having an average molecular weight of about 200,000 to about
7,000,000, for example about 500,000 to about 5,000,000 or about 1,000,000 to about
2,500,600. One or more PEGs are optionally present in a total amount of about 0.1% to
about 10%, for example about 0.2% to about 5% or about 0.25% to about 2%.

[0056] Humectants useful herein include polyhydric alcohols such as
glycerin, sorbitol, xylitol or low molecular weight PEGs. In various embodiments,

humectants are operable to prevent hardening of paste or gel compositions upon exposure to
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about 5% water in the carrier. D luents anong those
useful herein include glycerin and | ower al cohols

W@ 200g/026464. - C5 al cohol ., preferably ethanol).PCi/Usm®nt/630394
are present in the nonaqueous |iquid whitening
conpositions of the present invention in amounts of
about 0.1%to about 90% optionally in various
enbodi nents from about 0.5%to about 70% from about
0.5%to about 50% from about 0.5%to about 35%

air. [BOS4louSWhRfliARS RIRBENE ISP fURBIM ash&F&kdhetsNClMCor more
: ani oni ¢, nonionic, and anphoteric surfactants.

humeetintsBfé @Bﬁ(ﬁlagﬁbﬁggntgﬁgq%taf %ﬁod‘?ﬁf BF Dbt 1$/otop:{%)%¥f gj(ﬁ%, for example

enhanced sta ornul ati on

ﬂmu§%§%?% t&gyé%rﬁlngéwo%gmﬁgggaces t hrough detergency,

oanm upon ‘ation, e. g durlng
brushj Wi entjfrice onposltl of th
i nvem"?gh By & laﬁ%w i 417 Drcshometey dedium carbonate,
wat er - sol ubl e salts of C - 0 al kyl sulfates,
mangapese gHisPBRle Fen dgliyeaarded inghe canpusitions f fheingesent invention. The
sarcosi nates, taurates, and m xtures thereof.
activatpy issteladiviclyenaneetifysl with dhe phreside amiteninigeagestiif act@mess liquid
are sodium |l auryl sulfate, sodi um coconutnonogl yceride
compssitibon db earieudimhudinaantsy thesiati cosi in apeabls adicacnwidihy beroxide to
i soet hi onate, sodium |l aureth carboxylate and sodi um

releastogkggitl whanteneald Whitaing, coaipdsifibX bpplRE tb MRS 8&h is contacted with
Sui tabl e noni onic surfactants include xpol oxaners,

salivPR tHO¥ME LNy Mhe %@fo&ideaa@tl@d%r% §¥)t1cfrf§f1§ Yralfeh Qllnbodlments of this
et hoxyl ates, al kyl phenol ethoxylates) "tertiary amne

1nven‘ﬁ6h g{ea?‘con(:@l{tlta'tl ¥t %;ﬂ?’@g&qga 1468, dial kyl sulfoxides,

n1xtures ereo U|ta anphoterlc surfactants

' nCI er' f—’la}nl %‘S ng agen s %pno% it cl)']sgtrllg(é%l?j'ﬁgeﬂrg gli (ﬁ: acidifying

tert nes gTan anl o

agenta? ofs% gﬂgt Edmfimg%%{erg%?o:rg]gg gﬂgf‘@ I?LEE:I’IH gget:n%s ‘8) control pH within a

cocoanldopropylbetalne One or nore surfactants are
desirglypngsn o FXHPRIee oF Fose eospRaundhislasteddfora peidifying.rgifying and
about 10% for exanple about 0.05%to about 5% or
buffegipg ggents tan be iadleded Roprovide aepkilsifyabouth? te wbbetctGrir insvarious

embodiments from about 2 to about 8, from about 3 to about 9, from about 4 to about 8, from
about 5 to about 7, from about 6 to about 10, and from about 7 to about 9. Any orally
acceptable pH modifying agent can be used, including carboxylic, phosphoric and sulfonic
acids, acid salts (e.g., monosodium citrate, disodium citrate, monosodium malate, etc.), alkali
metal hydroxides such as sodium hydroxide, carbonates such as sodium carbonate,
bicarbonates, sesquicarbonates, borates, silicates, phosphates (e.g., monosodium phosphate,
trisodium phosphate, pyrophosphate salts, etc.), imidazole, and mixtures thereof. One or
more pH modifying agents are optionally present in a total amount effective to maintain the

composition in an orally acceptable pH range.
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noni oni ¢ and conpati ble with peroxi de conpounds such

as pol yethyl ene oxide. Nonionic surfactants are
w@e@son424 n enbodi nents of this invention at |RYEUS200$/030394

from about 0.01%to about 1% [0055] Foam nodul ators

useful herein include materials operable to increase

anount, thickness or stability of foam generated by

the conposition (e.g., dentifrice conpositions) upon

agitation. Any orally acceptabl e foam nodul ator can be

used{o0sor! udiiighB&d M?@rﬁ‘é’ IRNRe MNGRSwhitESbart 3l ®Qirable texture
known as pol yoxyet hyl enes. Hi gh nol ecul ar wei ght PEGs

or otﬁé’r%e‘?ﬁﬁ?tdﬁhhg use Jf(%hélgdr@g)j{'tgg8§u§'g%éeﬂ& i u&vﬁ%ﬁgglbat%%?&s, which

nol ecular weight of a to about
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. ..0,25%to about 2% [0056] Hupectants useful herein )

limitation alicpli mefph Moarponates seeihen sdiwre pndsrotessipae bicprbonates, ammonium
sorbitol, xylitol or |ow nolecular weight PEGs. In

bicarbepaicp ard miiEEs therros, Omave otoanbisarhpratogsdts abd eptiopally present in a
prevent hardening of paste or gel conpositions upon

total empws of €. 1Vot@iabout| 50%y dor caemplersbodti I¥e ot o086t ant s al so
function as sweeteners. One or nore hunmectants are

opti [00a0] y piesents dnfong the¥ealsefalBatbih ifdlu@Dt mdf¥id1Qr mixture
about 50% for exanple about 2% to about 25% or about

of madl oMl tolenkande QRS hkte REHRXHPo&GDA.Y AnQ oPal Gl BeRsble natural

sodi um bi carbonat e, sodi um carbonat e, nanhganése

or syMHeGONBNErIB aP el N BRHALE Hal &idd rgiléf Oﬁ%%ﬁgé :agaé%%y&gs, esters,

t he pr _esent_ I nvent i on. The act I va O s re _
alcohgfég %%ﬁg‘gﬁ%%%‘?%%}%ﬁc%ﬁﬁpbgﬁ;“:ﬁtgﬁ% nsel.reto?.ﬂl f\:"/]lg\rzolar%rf}gtinélgde ve.millin, sage,
marj(%er%ng,ogjggggitoilé s{)%?m%% toiil\,/ %En%gmior? o1 P%{laob v%int’ce(%grregr{ljl %rtnetvl\l'lyltsglicylate),
peppermint oil, clove oil, bay oil, anise oil, eucalyptus oil, citrus oils, fruit oils and essences
including those derived from lemon, orange, lime, grapefiuit, apricot, banana, grape, apple,
strawberry, cherry, pineapple, etc., bean- and nut-derived flavors such as coffee, cocoa, cola,
peanut, almond, etc., adsorbed and encapsulated flavorants, and mixtures thereof. Also
encompassed within flavorants herein are ingredients that provide fragrance and/or other
sensory effect in the mouth, including cooling or warming effects. Such ingredients include
methol, menthyl acetate, menthyl lactate, camphor, eucalyptus oil, eucalyptol, anethole,
eugenol, cassia, oxanone, o-irisone, propenyl guaiethol, thymol, linalool, benzaldehyde,
cinnamaldehyde, N-ethyl-p-menthan-3-carboxamine, N,2,3-trimethyl-2-
isopropylbutanamide, 3-1-menthoxypropane-1,2-diol, cinnamaldehyde glycerol acetal

(CGA), methone glycerol acetal (MGA), and mixtures thereof, One or more flavorants are
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rel ease oxygen when the liquid whitening conmposition
applied to the teeth is contacted with saliva in the
woe@b/0z@Ed ty. The peroxide activator is opti onedT/¥S2005/030394

present in enbodi ments of this invention at a

concentration of about 0.1%to about 50% [0058] pH

nodi fyi ng agents anong those useful herein include
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other feeling during Use o coaﬁpsht!on.
i ne ' ) ts, ich i.n vario :
evec G0 8 LORLSIE oL R RO SALLT acb bl o s pricol
el S PR RAEF o e B 3 R S b2 42 ooy

limtation alkali netal bicarbonates

i,ncl udi | t hQ
ﬁmn%ﬂ%%8§§&§8g$ﬂﬁﬂ§%d pot assi um bi car bonat es, anmoni um

[0062] Colorants among those useful herein include pigments, dyes, lakes and
agents imparting a particular luster or reflectivity such as pearling agents. In various
embodiments, colorants are operable to provide a white or light-colored coating on a dental
surface, to act as an indicator of locations on a dental surface that have been effectively
contacted by the composition, and/or to modify appearance, in particular color and/or
opacity, of the composition to enhance attractiveness to the consumer. Any orally acceptable
colorant can be used, including FD&C dyes and pigments, talc, mica, magnesium carbonate,
calcium carbonate, magnesium silicate, magnesium aluminum silicate, silica, titanium
dioxide, zinc oxide, red, yellow, brown and black iron oxides, ferric ammonium

ferrocyanide, manganese violet, ultramarine, titaniated mica, bismuth oxychloride, and
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bi carbonate, and m xtures thereof. One or nore
bi carbonate salts are optionally present in a tota
wa@ewante4df 0. 1% to about 50% for exanpl e abouPCI¥51005/030394

about 20% [0060] Flavorants anong those useful herein

include any material or mxture of materials operable

to enhance the taste of the conposition. Any orally

accept abl e natural or synthetic flavorant can be used,

such as flavoring oils, flavoring al dehydes, esters,
mixt@bs RS, Opk1Hr Indire @Bl‘b@intsairé opBOthIS YFeREHh aof&altaﬁﬁﬂlﬁpf)f about

Fl avorants include vanillin, sage, marjoram parsley

0.0019% to abBRERIN] 1B exQiple HoBIPHRA t@bﬁauf ?(5% o%bé“d't Btle/ %)ra%g{l]t 5%.
(nethylsallcylatef peppern1nt ol ove

| | t
oi 1 61B8Y G B rons CHARAHRAS 4R a%,séﬁtdrg#‘v%%oal ﬂ:oem{eﬁ eippositions

comp% ange, lime, grapefruit, aprl cot, banana, grape,
appfPe, strawberry, cherry, pi neappl e, etc., bean- and
nut - derived fl ayors such cof fee, cocoa, cola

peanut (®al m¥Rg: 2bap0. S%a{%iéléﬁ%éa%aﬁ@ peridssomatexd

fIavorants and m xtures thereof. Al so enconpassed

mnthln(¥lavﬁpﬁﬁﬁgmﬁbﬁ%ﬁﬁahné6W%gﬁ@dﬂEWm®gugaﬁzmeV|de

fragrance and/or other sensory effect in the nouth,

i ncl udil®g céromi abgutd).5%do abaug 6@¥fofatsdicommthesdingr edi ent s

i nclude nmethol, nenthyl acetate, nenthyl |actate,
Optiogaliw hier congnosizioy ptidisiomlly, coapeiadsyipéH |ab0LﬁrletU11‘Bbﬁ’ 99% of a silicone

eugenol , cassi a, oxanone, -irisone, propenyl

fluid. gOpu@iahsal the E&MPRHition! 4daRloARMy ccﬁﬁ;ﬁ?s@i A6Vt 1% to about 40% of a
ci nnanal dehyde, N-ethyl - p-ment han- 3- carboxam ne

hydropPhabid &1 @PE&%‘ 2 b1drAR AR IR
Y gh p oxypréﬁane-l 2- c]9 quéﬁﬁﬁgh%ﬁagﬁygélg'ycero
acetal (CEA), nmet hone gl ycerol acetal (M33), and
m xtures thereof. One or nore flavorants areoptionally
e n a.total amount of about 0.01%to about 5%
Optm&ﬁ ‘&%V%Matena}ws various embodi ments from about 0.05 to

abo f om about . 0. 196to about 2.5% and from
ab otﬁ)ﬂ 1 tjg he, gergpositions, of the present invention optionally comprise an

active material, which is operable for the prevention or treatment of a condition or disorder of
hard or soft tissue of the oral cavity, the prevention or treatment of a physiological disorder
or condition, or to provide a cosmetic benefit. In various embodiments, the active is a
“systemic active” which is operable to treat or prevent a disorder which, in whole or in part,
is not a disorder of the oral cavity. In various embodiments, the active is an “oral care
active” operable to treat or prevent a disorder or provide a cosmetic benefit within the oral
cavity (e.g., to the teeth, gingiva or other hard or soft tissue of the oral cavity). Oral care
actives among those useful herein include whitening agents, anticaries agents, tartar control
agents, antiplaque agents, periodontal actives, abrasives, breath freshening agents, malodour

control agents, tooth desensitizers, salivary stimulants, and combinations thereof. It is
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[0061] Sweeteners anmong those useful herein include

orally acceptable natural or artificial, nutritive or
wmorvesed4ed ti ve sweet eners. Such sweet eners i ncP@mM©ES2005/030394

dextrose, pol ydextrose, sucrose, naltose, dextrin,

dried invert sugar, mannose, xylose, ribose, fructose,

| evul ose, gal actose, corn syrup (including high

fructose corn syrup and corn syrup solids), partially

hydrol yzed starch, hydrogenated starch hydrol ysate,

undef&RJoRith Iwhﬂ@%@ﬁﬁril%ltmbﬁ&)éi bt Qb ok tab&%' catdgSPERIF FthCS may differ,

aspartane, neotane, saccharin and salts thereo

thereSrH abgs %omgﬂ {bqﬁeﬁ %gf eaqlg Sé% %ﬁteﬁ\ﬁ\f g@g{vﬁ ultlple purposes

amat es rocC con !
Wlthlfmfro 01ra noga S l\,{\glreJ(!:eaﬁnglrls 2}061 gﬁ prgﬁer?lﬁ% Se{:}tvl‘jlp g}f:e s;elected for
ted,. but t |1 Ievels 0
compgl T BT R P 50 b 656 ot o RATPe 514 S P PSS! the

to about 1% [0062] Col orants anong those usef ul
compRgifign.n Ay PUBEORS HioshtecfulgResain arg RisglogaddinglgdntPstent Publication

rting a particular luster or reflectivity such as
2003/;9%87%90&1@ @htls. published Nayembem®b i0BelSs Patend 221933, dDwrga et
operable to provide a white or |ight-colored coating
al. 1samda$e;jembat 1& @06 gaad Ut Parcht @68392 1, DawkatissuedFebruary 3, 2004.
| ocations on a dental surface that have been

ef f epoobsel y A@ﬁﬂés&ﬁ&ﬁdh&&m@ﬂ@ogwﬁﬁﬂﬁ feb @ in BRE6RHodiBons of the
nodi fy appearance, in particular color and/or opacity,

preseff int o QRIS hid SffediOec SRABARE E ARhfeanl I HEARSS a %'Buﬁtrb? n active
consuner. Any orally acceptable colorant can be use

is an .aﬁﬁluh'tdﬂ.hggls Qﬁglgﬁ[ € ha¥ Q!dgHFéattﬁ%ra Q{ti%’or %(gn%glactlc effect in the

magnesi um car bonate, cal ci um car
humafl cJtrll&%r angﬁﬁ%g_]“;éctut? vﬁ‘% l’lllén)(};]eggtl%% lésldg sf:eé@d “6%8%1“%8 adverse
|de ferric a nlun1ferroc ani de
side ﬁﬁ?@%\r{é‘é‘? i 3?’8%1 Y. TRy PhAIICIEG AFPATEY RITBESHUTate with a
mut h_oxychl ori de, andn1xtures t hereof. One or nore
reasoaa(h? f Igrl

ratiQ e viser iy the meesaen ofithis vesticul. Ehewnerifiosafe and

about
effective amount of the active will vary with such factors as the particular condition being

treated, the physical condition of the subject, the nature of concurrent therapy (if any), the
specific active used, the specific dosage form, the carrier employed, and the desired dosage
regimen.

[0066] The compositions of the present invention optionally comprise an
abrasive. In various embodiments, an abrasive is useful for example as a polishing agent.
Any orally acceptable abrasive can be used, but type, fineness (particle size) and amount of
abrasive should be selected so that tooth enamel is not excessively abraded in normal use of
the composition. Suitable abrasives' include silica, for example in the form of silica gel,

hydrated silica or precipitated silica, alumina, insoluble phosphates, calcium carbonate,
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0.001%to about 20% for exanple about 0.01%to about

10% or about 0.1%to about 5% [0063] In one
weeiodedayent , the present invention provides  PCT/US2005/030394

conpositions conprising: (a) fromabout 0.5%to about

60% of a peroxide conplex (b) from about 0.5%to about

60% of a whitening agent; and (c) from about 0.5%to

about 60% of a silicone adhesive. Optionally, the

conposition additionally conprises fromabout 1 to

resmou@ Ml PR 2004 28 3f€alfb&%@eh‘}héj EShdefdRtib® BAldudts, dldemixtures thereof.

03|t|on addi ti onal conprises from about 1%to

Among; IH%OﬁlélﬁOO/ ¢sph Qtas flﬂp aﬁ)}re&v%g Jrgﬁll’xopﬁﬁﬂa@§ porih&Rsho8fhates

ye hyl ene gl yco I onal Active

and pYRPERRS: IO F%?ae pﬁ?sp“? P BAER o odr Sl B Hroce, caloium
whi ch is gperable for the, preven

pyropbapibRe] DA GRTREGTEaihls THEIh B PIEGRHey LATE Pap o Bhate
oral cavity, the prevention or treatnent of a :

and ingblyle spdginaelyrertanbperhateo One oK #1071 PHasiys af %Opélr"B%liyd@ esgnt in an
cosnetic benefit. In various enbodi ments, the active

abrasiive cfectivy stalmincouat ttynietlyvabbetts % ¢o dhwat ZBYefor sxamelgebet 10% to
prevent a disorder which, in whole or in part, is not

about30W SQIbAer 1396 té h]lﬁ)uoea% t@ravéigbd.of Ithre acauposiiien.e mmigmpmlttisl,e size
the active is an "oral care active" operable to treat

of an %ramee‘ﬁeﬁteseﬁt (i’d SREARY aBSut DI1GY 2BEut 3 0GHS Het dxemprdbit 1 to about

hin the oral cavity (e.g., to the teeth, gingiva or

20un961ha% utr?{odabBﬁt %&Iﬂt‘ ti ssue of the oral cavi ty) O al

care actives anong those useful herein include

whi L@Q&ﬂg agﬁ‘? RonS BF {hggm%% ﬁ%ntﬁﬁﬁ%t Ina99 R&ptise a tartar

age ant agents erio Ves,
controal b{aas I Ycu?us) barggr?tt h sza1[t§rs cr:]c%rt]rlop %ggnqe N3 bng%{xosg OWeful herein include

phosphates and polyphosphates (for example pyrophosphates), polyaminopropanesulfonic
acid (AMPS), polyolefin sulfonates, polyolefin phosphates, diphosphonates such as
azacycloalkane-2,2-diphosphonates (e.g., azacycloheptane-2,2-diphosphonic acid), N-methyl
azacyclopentane-2,3-diphosphonic acid, ethane-1-hydroxy-1,1-diphosphonic acid (EHDP)
and ethane-1-amino-1,1-diphosphonate, phosphonoalkane carboxylic acids and salts of any
of these agents, for example their alkali metal and ammonium salts. Useful inorganic
phosphate and pblyphosphate salts include monobasic, dibasic and tribasic sodium
phosphates, sodium tripolyphosphate, tetrapolyphosphate, mono-, di-, tri- and tetrasodium
pyrophosphates, sodium trimetaphosphate, sodium hexametaphosphate and mixtures thereof,
wherein sodium can optionally be replaced by potassium or ammonium. Other useful
anticalculus agents include polycarboxylate polymers and polyvinyl methyl ether/maleic

anhydride (PVME/MA) copolymers, such as those available under the Gantrez™ brand from
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control agents, tooth desensitizers, salivary
stimul ants, and conbi nations thereof. It isunderstood
w0 bab/ogdied e general attributes of each of the BODUS2005/030394

categories of actives may differ, there nay sone

common attributes and any given material may serve

mul tiple purposes within two or nore of such

categories of actives. Preferably, such actives are

sel ected for conpatibility with the peroxide conpl ex,
ISP, WERXNIE HRMIAHNE anBEWlc1Pis lends RS S¥tioRAN S pkert i an anticalculus

conposition. Actives anong those usef ul Eerein are

j [N L P [ [ 2 0
efect B B O R A s s 05 e S % o

90, ,.933, . . pur oal ., 1ssued Septenber 18, 2001;

aboutgﬁ%‘ %.ag(.nﬁéa]t&? %2)}1@%55/’%.921’ Law or, Pssued February 3,

200 065], Actives.useful, herein are optianal .

pr eé%‘%sqi n {he COBRBULITS 8ﬁ§heof’mtg?% By SRy 01?0“:12)\9 %ﬁ iCgRprse @

in safe and effective amobunts. A "safe and effective"
fluoridgripmeouste #selle for BXAMPle S o A CHISAPEPY- s AW CPIbhAcqegtable

have the desired therapeutic or prophylactic effect in
fluoridhiwniramen car be versk inghiding pofasiuey sodismygrd anpeniyatfjupgdes and

is adm ni stered, w thout undue adverse side effects
monoflserophaaphatesy stantaps fluprid¢, atdian fluoridglané mykwiresgbgseefs di various

commensurate with a reasonabl e benefit/risk rati o when

embolis®flts] WateheoloBie M@bridd ioh Bbosrcésmre niddoneTrenap dobfidecion sources
safe and effective anount of the active wll vary with

are oty PEs&tSinaH 4GP Prdvidibi arto@PBHabdu@M.MW2ENto about 2%, for
reated, the physical condition of the subject, the

examglg:aﬂ&ﬁ 093‘059%{?&%5&61% of %gﬁgm%&é al?ﬁi’@).ﬁ%, BensRRR b

I ve useaq, € SpeciTli osage form the carrier

Com YR 236 (BRpdsabie s R0 38t CA IRy bARRY Wfhprise a

conp i ons ™ of resent vention opti

conprise an abrasive. In various. enbodi nent an
stann%%r i SRITGeS uﬂe%%lf ijf)r £Epu )e(,a%laepeggo%gntsg laf:té\hel, ﬁ%rtaggceorrllttrpl agent,
orally acceptabl e abrasjve caﬂ#be used, but ty

anticq;"‘ir% agrakar te@t&ﬂ@@s@zgq. ZAé)y Rl afSeRIFRle sjpnnous ion source cgne be used,

including stannous fluoride, other stannous halides such as stannous chloride dihydrate,
organic stannous carboxylate salts such as stannous formate, acetate, gluconate, lactate,
tartrate, oxalate, malonate and citrate, stannous ethylene glyoxide, and mixtures thereof. One
or more stannous ion sources are optionally present in a total amount of from about 0.01% to
about 10%, optionally from about 0.1% to about 7% or from about 1% to about 5%.

[0070] The compositions of the present invention optionally comprise an
antimicrobial (e.g., antibacterial) agent. Any orally acceptable antimicrobial agent can be
used, including triclosan (5-chloro-2-(2,4-dichlorophenoxy)phenol); 8-hydroxyquinoline and
salts thereof; zinc and stannous ion sources such as zinc citrate, zinc sulphate, zinc glycinate,

sodium zinc citrate and stannous pyrophosphate; copper (II) compounds such as copper (II)
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abrasi ve shoul d be selected so that tooth enanel is
not excessively abraded in nornmal use of the
W@ o09p0si424 on. Suitabl e abrasives include sili ceCT/I82005/030394

exanple in the formof silica gel, hydrated silica or
precipitated silica, alum na, insoluble phosphates,

cal ci um car bonat e, resi nous abrasi ves such as

ur ea-f or mal dehyde condensati on products, and m xtures

t hereof . Anong i nsol ubl e phosphat es useful as

chloridd rfﬁl%iﬁiéf@% € aRd h?&l’@i‘i@é;%h@ﬂa%@ aciOind "Bk APBRSP hahes nMdpglesium
pyrop oépH |

ates. ITlustrative exanples are dical ci um

mono];(;)cgi;at_xsrsll0 hpﬁﬁ{hﬁtg qlﬁ%g‘ﬁlﬁh&' qtﬁgtk:ﬁx%yna%mms BH@bSunds, such as

Cal ci'um pyrop ate, trical’ci um phosphate,

cal.ci um pol.ynet aphgsphat.e.and. j i .
Ty g SO e, oo i 1 L HEP LGP ¢St of CPC with
. optionally present. in_an abrasive effective t al e
sine. SR P RSP RRDER G Mo dte AT G repgidintam
about. 10% to about 50% or about 15%to_about 30% by..
chloride); ghisZusRiden e SeB B0 SRl i, Siekirantias HPEiiiding ASiegiding, and
abrasive, if present, is generally about 0.1 to about
alexidd@; nimlogenated Xaspberolizboernpaunds susbuss 28 mwediyleapligr{4-ghloro-6-
to about 15 mm [0067] The conpositions of the present
bromdphesoll;i drenggikéninal |chleepr saieylaniide,t adongiphgnr obromide;  iodine;
(antical culus) agent. Tartar control agents anong
sulforlaBR&SR; Bsdigubnibey: penbInG] pirrigMmospirblatsesameth as delmopinol and
pol yphosphat es (for exanple pyrophosphates),
octapfﬂ81;y A QRENES WriRtdea agtvadt;( AR, a8Enod! ehdfithol; geraniol;
sul'f onat es, pol yolefin phosphates, di phosphonates such

B e R

acyclopentane-213-di ho

oG5 4508 5 A5 SRR b S A1, imocstine,

o sk SRS 5 SRR RS SELBIN e

) their alkali metal and anmmoni um salts, Usef%

illustriafiys siof esyfbloihatiaiad Ageolsymadyhiane Ss Betpy 3, HiG tige Gattar et
nonobasi ¢, dibasic and tribasic sodi um

al., issued July, 7, 1998.

[0071] The compositions of the present invention optionally comprise an
antioxidant.  Any orally acceptabl.e antioxidant can be used, including butylated
hydroxyanisole (BHA), butylated hydroxytoluene (BHT), vitamin A, carotenoids, vitamin E,
flavonoids, polyphenols, ascorbic acid, herbal antioxidants, chlorophyll, melatonin, and
mixtures thereof.

[0072]  The compositions of the present invention optionally comprise a saliva
stimulating agent, useful for example in amelioration of dry mouth. Any orally acceptable
saliva stimulating agent can be used, including without limitation food acids such as citric,

lactic, malic, succinic, ascorbic, adipic, fumaric and tartaric acids, and mixtures thereof. One
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phosphat es, sodiumtri pol yphosphate,
t et rapol yphosphate, nono-, di-, tri- and tetrasodi um
w@epbasphat es, sodi um tri metaphosphat e, sodiRET/US2005/030394
hexamet aphosphat e and m xtures thereof, wherein sodi um
can optionally be replaced by potassi um or ammoni um
O her useful antical cul us agents include
pol ycar boxyl at e pol yners and pol yvi nyl et hyl
et her/ mal ei ¢ anhydri de (PVME/ MA) copol ynmers, such as
th vai t : : i al
or mo{sg g Sl ER B AR ogh gy TR itk ATAMEANERE v o
optionally present in an antical culus effective total
OWrpunt, typically about 0.01%to about 50% for
exanpl e abaout 0.05%¢to aboyt 25% or. about 0..1%.t 0 ;
Sboub7Rk o6 HisoBaTPoRoTE otfp S PROHS ‘Browfte PRty comprise o
i nvention optionally conprise a fluo ige_ion source
breathy &iegheningf agenkx ol OTallys aceRPtARIE | br&%}ﬁi %%S SRjBH 28T pAn be used,
orally acceptable fluoride ion source can be used, _
includimecwitlhut dinpiatiens ging weltsswigh aprzina elusentipi 2ms Fiiralsrand ganchhdprite,
nonof | uor ophosphat es, stannous fluoride, indium
a-iondrepatd rdsfurenttierebik t Qmeesr brerbeth fregheniag agends are optionally present
enbodi nents, water-soluble fluoride ion sources are
in a brea@dreskdngodffedtvetofdl babine i on sources are optionally
present in an anmount providing a total of about

0. 0G4yt 0 '@lb@gérr}g(@itigr@rofeﬂ@%@nﬁmhﬁ& QpH3MA19 @agHse an

[0)
1% or about 0.01%to about 0.3% of fluoride ions.
i 62l T ORAStdch ABSntOf ALy Braly SREHhabl I UBIHIAE agent can be
amlpl%iqﬁ%i @ﬁéléi%qu%onpr?ﬁsﬁg) agst anno}husrapgn E‘%{tﬁce u{sbtclefqgll , gf or
exanpl e, erl odont al —act | t - 150 4 It
used, 58S, nfiiad, PELAGGEHPhoRt lobfery (Bl BipROMd Spoptivm sl
. orally acceptable s nous. i on _source can be use
dimetPioga, PG o SR R<CehE QPR AEOTOpHI oLt kAD St ducose
_.such as stannous chloride di hydrate, organi c stannqus d
oxidage r i8Ry PaRtiBMSs riate, Galoim selxeexenhgirRhatey (SHRPRUM P Y%ffﬁ?tes’ an
gl uconate, lactate, tartrate, oxal ate, nal onate and
mixtuggsttheread; st annous et hyl ene gl yoxi de, and ni xtures
t hereof. One )
[0075] The compositions of the present invention optionally comprise an anti-

am

inflammatory agent. Any orally acceptable anti-inflammatory agent can be used, including
steroidal agents such as flucinolone and hydrocortisone, and nonsteroidal agents (NSAIDs)
such as ketorolac, flurbiprofen, ibuprofen, naproxen, indomethacin, diclofenac, etodolac,
indomethacin, sulindac, tolmetin, ketoprofen, fenoprofen, piroxicam, nabumetone, aspirin,
diflunisal, meclofenamate, mefenamic acid, oxyphenbutazone and phenylbutazone, and
mixtures thereof.

[0076] The compositions of the present invention optionally comprise
comprise an H, antagonist. H, antagonists useful herein include cimetidine, etintidine,

ranitidine, ICIA-5165, tiotidine, ORF-17578, lupititidine, donetidine, famotidine, roxatidine,
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or nore stannous ion sources are optionally present in

a total amount of from about 0.01%to about 10%
wopitsonakd y from about 0.1%to about 7% or fr oPCHDS2D5/030394

1% to about 5% [0070] The conpositions of the present

i nvention optionally conprise an antimcrobial (e.g.,

anti bacterial) agent. Any orally acceptable

anti m crobi al agent can be used, including triclosan

(5-chl oro-2-(2, 4-di chl orophenoxy) phenol ) ;

plfatl(§11J1 YL ety i D dsnenvands sal tat&iRersakiding! Refe@lifine, BMY-52368,

tannous I on sources such’ as zinc C|trate zi nc

SKF- 9‘345% n,h%ieauﬂn %ﬁﬂhé’%a@ahﬁmxﬁf?&{hé’% D61 tRa®4BNBMY-25405,

nous copper conpounds such as
[ d
o A b Sy 7 0 A s

nonopot assj. um pht h ngyi narin ternary

FRG- %%mmam%&ﬂézﬁ gﬁﬁogg ‘%‘H %Efi ?01[? um chl ori des
(e.q. cetylpyrldlnlun1chlor|de (CPC) combi pat | ons of,
CPCIMTH zi Fes ampwtmaz%ﬁse PYeSEIY IRy PRUPNAY FPmPTise 2
chloride, and N-tetradecyl -4-ethyl pyridini um

desensitiriog eghent.) Debinsitjamgiagerss ussfidrhezein gislude mesepdimesitrate, potassium
di gl uconat e, hexetidi ne, octenidine, and al exi di ne;

chloribg| maesate thripats,pheassiuine bix;arbpnam,dpqtasi]mh ozglat2, zotamrhyﬁtrate,
enebi s- (4-chl oro-6- bronophenol); benzal koni um

strontfiith Qhlisd@ind Saixingyd aRidof.deAltclamivehenr i ediidien 4 dwbaher systemic
sul f onam des; bi sbi guani des; phenolics; piperidino

analg&ﬁ,r LYAL by §SHighiChdRBed %e’t@ﬂh%}lenagml%t ﬁﬂbﬁ@de or”ﬁ&ﬂﬂhbl@mme
extract: grapeseed extract; thynol; eugenol ; nentho

[ arvacrol ; C|tral eucalyptol cat echo
Sahcy%?e%%q%ca?&échol hexyl resorci nol ; net hyI salicyl ate'

ta 2: L@h%: Icf]g Be gg@%}? urlgggp tthe I‘;])re%gg%x n%&lltl tlonal gnse a

ocycl %20

s TG RATYEA g TSRNE @m@?a%mmewmm%ms
Vltangrrl]sgrlpgﬁﬁtg g{rltlaglgfstggr?dt ]gt tlhiﬂngrrxe? xl@gﬁg@}l,gqﬂcyusm ?Entg ite, niacin, folic
acid, nicotinamide, pyridoxine, cyanocobalamin, para-aminobenzoic acid, bioflavonoids, and
mixtures thereof. Nutritional supplements include amino acids (such as L-tryptophane, L-
lysine, methionine, threonine, levocarnitine and L-carnitine), lipotropics (such as choline,
inositol, betaine, and linoleic acid), fish oil (including components thereof such as omega-3
(N-3) polyunsaturated fatty acids, eicosapentaenoic acid and docosahexaenoic acid),
coenzyme Q10, and mixtures thereof.

[0079] The compositions of the present invention optionally comprise
proteins. Suitable proteins include milk proteins and enzymes such as peroxide-producing

enzymes, amylase, plaque-disrupting agents such as papain, glucoamylase, glucose oxidase,

and "next generation" enzymes.”
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[0071] The conpositions of the present invention
optionally conprise an antioxidant. Any orally

waewepe@kd e anti oxi dant can be used, includi ngPCT/US2005/030394
butyl at ed hydroxyani sole (BHA), butylated _ _
hydroxytol uene (BHT), vitamn A carotenoids, vitanmn
E, flavonoids, polyphenols, ascorbic acid, herba
anti oxi dants, chlorophyll, nelatonin, and m xtures
thereof. [0072] The conpositions of the present

MethbdveEMarifac@@:i onal Iy conprise a saliva stinulating
agent, useful for exanple in anelioration of dry

mout @08(9}”3/ %é‘hl’c{ﬁﬁd‘%@lﬁﬁ:ﬁﬁ@k@oﬁq %Qi#lbl‘(@oisﬁlbgpé %o él?gr? e made

can be used, including wthout Timtatl

by ar?J %lf‘.aa%algét%_adfgme g§ 1%c1u5'% 'e?dd1 Sggércl: %%i% nge%ients of the

tartar C acCl

aliva.stinul ating agents are
compblfo gt niREReclRl Sieh 3 = silos Mook Beoh G erteb i In one
n [0073]. . The conpositions of the present
embo%“ﬁ%ﬁé‘ht% ] %S%Pg 3Ry %ﬂllewmqhéng% apd garier i n@ﬁmﬁ@d to form a
agent. Any orally acceptable breath fresheni ng agent
homos%lwuﬁ B Therpararddanepmitlenisuhen 4ddied 4 therhomiogencsia misture and
such as zinc gluconate, zinc citrate and zinc
the ngwly detmed corpnsisivn, is amsedrixden resmctiner dafane @nebodimdnnr tBe liquid
breath freshening agents are optionally present in a
ingrediereatate torelsinahieg, af tflecoidweof ShakniagRdeit. suElQQZ‘HquI@"'ﬁydrogen
conpositions of the present invention optional

peroxile/iFilicciR fid,aflidoRé adHesive Sl andoPlafsefliand %kédngc)hlg}bs&)eed for
agent. Any oraIIy acceptabl e anti pl aque agent can

30 miHeRsl, PlaBdal dir Peesiic} RaHin lec{&itaﬂ& cf]l%1 ?ﬁ:ﬁ)ﬂqg Wixed é}qu%{ $peed for

magnesi um and strohtium s I cone copo

five niH&Bs. AFinG Ry Yhe g%rgﬁﬁg E&gglg)a CORRAY g a3 gllrtpoﬁ]tho? igmixed at high

g ucoarry ase, ucose O ase, urea, | | g
ol yacryl ates, an
speed%ﬁl ﬁﬁé’erﬁ] Iglll¥1{:e§ egovsé lpu%g.e’Adﬁlttlroga t1ngred1%nts %uch as t?avorant coloring

or sweeteners are added at any point during the mixing process but in various embodiments
such ingredients are preferably added last or close to last. In some embodiments, the
peroxide complex is formed in situ, such that the method comprises mixing a peroxide
component (e.g., solution of hydrogen peroxide) and N-vinyl heterocyclic polymer (e.g.,
cPVP), with an additional quantity of peroxide compound. In other embodiments, the

peroxide complex is formed prior to addition to the remainder of the composition.

Methods
[0081] The present invention provides methods for whitening a tooth surface
using compositions according to the present invention. As referred to herein, “tooth” or

“teeth” refers to natural teeth, dentures, dental plates, fillings, caps, crowns, bridges, dental
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m xtures thereof. [0075] The conpositions of the
present invention optionally conprise an anti
w0 pdobamiret ory agent. Any orally acceptabl e PCT/US2005/030394
anti-inflammatory agent can be used, including
steroi dal agents such as flucinol one and
hydr ocorti sone, and nonsteroi dal agents (NSAI Ds) such
as ketorolac, flurbiprofen, ibuprofen, naproxen,
i ndonet haci n, dicl of enac, etodol ac, indonethacin,
1mp1arﬁ§;J | JhBIRE 1ikd, %H%hy Rthek ﬁﬁﬁ%ru%é‘é& defnﬁl‘ PBSsEHesi8 cithér! F¥ing@Mly or

buret one,” aspitin, diflunisal, neclofenanmate,

temporaﬁlgy ﬁx Gt tﬂ% ofit Y:?Jl%ﬁ 013% gfe‘a_l_ AR A< RREANEPHAZ 998 change in

ures ereo e conp05|t|ons of the

visua 5%1?%8%5? o B3 BRrafih PRt TR B BT g e
t tintidi d
:3: gﬁ)(lm Iihge Ia%ggsréfg Bx!?)gtgnqslsj BF %?il?r?t%llnsﬁéfaéeglc&%&e o%s%ed visually, for

fanoti dine, roxatidine,pifatidine, |antidine, %) ?

examBpyithsthe Bid oA colob CPBPATHPR SO Pl SAUECHeRTt MEASHsd Dy colormetry,
BMY- 52368, SKF-94482, BL-6341A, |ICl- 162846,

using pEysUIEbledhsmmenysutB 29 7 MigRts ghwmangiay, @840%del CR-400 (Minolta
| oxti di ne, DA-4634, bisfentidine, sufotidine,

Corp. cRimieyNfe, THEnSOurd&a, cabbi Wamﬁléld} 88 t&mpié;@o g7@syre Hunter
i mprom di ne, L-643728, HB-408.4, and m xtures thereof.

Lab vafRd Gk TPhebeaanes atdoadifg @b thd1stapd8 entablishedrtyi i International
optionally conprise a desensitizing agent.

Comn@ﬁét,B Otk AhRHIn ABE ST Hésﬁ’fal*b* Rpdi&th Prdvidds bdRink@icals@preRentation

trate, potassium chl ori de, potassiumtartrate,

of tth {h?r%fkglgﬁgl R RR's P%r@h%gl?&ﬁ ggtrgﬁ?ﬁeﬂfp aoﬁgﬂt@éﬁ axis Oiﬂalse%&ééé'ﬁts a red-

stront m xt ufes t her eof

green gﬁlglaai EL Iééf)g?%rhts Q’ea p-i%?uletnax%n e!LQ a%ld PR lax 8yt %&lly of greatest

codel ne, acetamn

sodi um sal i cyl ate or triethanol.am ne .sal..cyl
applicghiligy to measuré/ ent of tooth whiteness. Increase ma%vhl’ge}{es%tc%n Cb‘rﬂenco?neputed

from differences in L*, a* and b* values before and after treatment, or between untreated and
treated surfaces. A useful parameter is AE*, calculated as the square root of the sum of the
squares of differences in L*, a* and b* values, using the formula:
AE* = [(AL*)2 + (Aa*)2 + (Ab*)2]1/2

A higher value of AE* indicates greater increase in whiteness. In various embodiments, the
method of the present invention can effect a AE* of at least about 1, or at least about 3, or at
least about 4, or at least about 5.

[0083] Accordingly, the present invention provides methods for whitening a
tooth surface, comprising applying to the surface a safe and effective amount of a mixture of
a peroxide complex comprising a peroxide compound and a porous cross-linked polymer and

a whitening agent. Preferably the method comprises applying a composition of the present
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[0078] The conpositions of the present invention
optionally conprise a nutrient. Suitable nutrients
WO p@b2@24i t am ns, mnerals, am no acids, and PURUSI063030394

thereof. Vitam ns include Vitamns C and D, thiam ne,
ri bofl avin, cal ci um pantothenate, niacin, folic acid,
ni coti nam de, pyridoxi ne, cyanocobal am n, .
par a- am nobenzoi ¢ acid, bioflavonoids, and m xtures
thereof. Nutritional supplenents include am no acids

inverliipHCEbnitishkgt thy PERRIIBRSmplek Y S hidéhind Bt A0l A%arrier. As referred to

threonine, levocarnitine and L-carnitine), lipotropics

hereiﬁ,s“éﬁayﬂ%” carelsi tF %16}'1 &nr{:éﬁ‘g)gltb | whiB§ {h%irﬁe%%xia%n%nlﬂlgx? 1Js E)Ea%ﬁd ggcontact

aci d i sh oi g conponents thereo
: 3 I saturated fatty acids, . . .
with SRR Sl R %eﬁﬁoﬁawdvaasgso@ﬁ%@ra[m Do plsion
coenz o] d mi xtures.thereof. [0079 e )
of ac%or‘rr‘bb(%{{]?)floqﬂ% SélFaﬂt ’i’?gt]hﬁéseéé oSy AT G Byshing:  In various
onprise proteins. Suitable proteins include mlk '
embodirainty, FEPUGHHOR 05 e Somnesiions coyeptisgs dee pyeoailien mpplication device
enzymes, anyl ase, plaque-disrupting agents such as
whichyaid imymaigiaifing agrtaes ejfglglcgmgétedﬁ ithkatoeth sarfdee foexufficient time so
generation" enzynes."Methods of Manufacture: [0080]
as to glpev whigeriiak. whi t eni ng conposi tions of the present
i nvention are made by any of a variety of nethods,

i ncl 068419 alditatte apdication deided endlwter @t Ha§s, GholthGeces, floss,
conposition in a suitable vessel such as a stainless

fiberss tigips, strip3laniapés.d8ipsiabddngd thAsX @befull rQR %oﬁﬁ%ﬁﬁ%?ﬁ, fhtural

whi t eni ng agent, silicone adhesive and car

i ’ e __Th eroxi de. .
i A8 Y80t B2 O PRURS T 31 e B SH0 fnains

r ition.is mxed und a vacyum
therec%f.ﬂ @gﬁtgwg%%gis@ﬁ?fﬁgﬁg% is 513?5&111?%@ PFTDS ﬁlesg?u%}ee Sg?%b& ﬁg]@fmers
. [ . i.teni ng agent such_as |iqui
1ncluc%e%&%ét%|9net, tEc,*?lly‘i)\ynq}?lglce?a]:’ce,V\}Ip()ll}t/esters, gethy?wnyl alcohol, ﬂuoroﬁastlcs, and

ydarog
combinations thereof In various embodiments, the strip of material is generally less than
about 1 mm (millimeter) thick, optionally less than about 0.05 mm thick, optionally about
0.001 to about 0.03 mm thick. The shape of the strip is any shape and size that covers the
desired oral surface. In one embodiment, the length of the strip material is from about 2 cm
(centimeter) to about 12 cm, in another embodiment from about 4 cm to about 9 cm. The
width of the strip material will also depend on the oral surface area to be covered. The width
of the strip is generally from about 0.5 cm to about 4 cm, in one embodiment from about 1
cm to about 2 cm. The strip material may comprise shallow pockets, optionally filled by a
composition of this invention so as to provide reservoirs of peroxide complex. Strips among

those useful herein are disclosed in U.S. Patent 6,514,484, Rajaiah et al. issued February 4,

2003.
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peroxi de, silicone fluid, silicone adhesive fluid and

Pluracare), and m xed at high speed for 30 m nutes.
wob@shrgel (if present) is then added and t he BOI/US10051030394

is mxed at high speed for five mnutes. Finally, the

per oxi de conplex is added and the conposition is m xed

at high speed for fifteen m nutes under vacuum

Addi tional ingredients such as flavorant, coloring or

sweet eners are added at any point during the mxing

pr 0‘7[@@83; butp,i fheVitefefdd RIHBARHAERNHS whikehink NGHHIIEOA S applied

are preferably added | ast or close to last. In sone

using zg %&ﬁﬂ'toﬁg t@ c?ﬁghg eA%ﬁ%ﬁ)Céj GafOTBVEE, EiRh}9h BREhioR (sj}ZJtﬁlh' is coated

met ho rrses mxing a peroxi

v SRRt Ty BT SR B0 e
t [ [ .. ) )
peto o e Sl ARy 2 BRI, COTROUR o R ELIG iy

_addition to the remaj nder of the conposition. Methods

deliver p@@ipning empyE SERETOXING EAPPISH provi des met hods for

whitening a tooth surface using conpositions accordi ng

to tIARBODr esBirt preseeintiisntiomslyoefpsevides methodp efos, effecting the

"tooth" or "teeth" refers to natural teeth, dentures,
controdledt@leagyl af em, okididinghgsroxtlapspecies owms ,a It gesface, comprising

dental i npl ants, and the like, and any other hard
conta@ik FtBE gekfARNyAh aPhDSirb @FiaSpeotiie copplerand nvhijening agent of the

tenporarily fixed within the oral cavity. As used

preserf1§h@&nflon.” N 8RHdA00 KeBdif Such QoRrSt@NGRadeNinVIAIbaL embodiments
appearance of a tooth, preferably such that such that

compx&\%g rglg%tetbfﬂ?t% deeg&te? f, $ederrclAPR2LALAGHRRS Mgl OF the teeth.
Iteness o ental surface can be observed
. visually, for mpl esW.L:h the. ai : [
it 7Y, o5 B ekl hoafhe B ROLRL JARRGE 59home
ny suitabl e instrument_ such as.a nolta Chropmaneter, ..
erbo g B R0 SO 9D P, RGO P PR setve
i nstrunent can be programmed, for exanple, to neasgr% )
from g ewps-linked polymer matrix to the applied tooth site over a period of time.

Preferably, the composition is contacted with the tooth surface for at least about 30 seconds,
optionally at least about 1 minute.

[0087] In various embodiments, it is preferred that the subject does not eat or
drink while the composition is in contact with the dental surface. The whitening composition
can be removed as and when required, at will, by an employment of standard oral hygiene
procedures such as brushing or by rinsing, e.g., with a mouthwash. The process can be
repeated several times until the desired whitening results are achieved.

[0088] In various embodiments, compositions of the present invention are
also used for the treatment or prevention of disorders in the oral cavity, including cavity

prevention, whitening, plaque prevention or reduction, gingivitis prevention or reduction,
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Lab val ues or L*a*b* val ues according to the standard
established by the International Commttee of

w0 doaneaaas i on (CIE). The L*a*b* system provi deBCHUS2005/030394
nunerical representation of three-dinensional color
space where L* represents a |lightness axis, a*
represents a redgreen axis and b* represents a
yel | ow- bl ue axis. The L* and b* axes are typically of
greatest applicability to measurenent of tooth

tartar \9&%&0@ NESSitiviky Bfe%@r?tﬁ)n' & 0hhdiBACERatE aRalb@rCRERMALIBA of rediiction,
ferences 1h L*, a* and b* val ues before and after

o @%a?@rwog;gae?wﬁ@ﬂ MR, PR g0 o o
oot of t

treatmgmt Of e 1%|ot| @és?emlg 1sor ﬁsars?c‘ch a%ftpg 1&%&{(&{}%%%{ i)o eIJaﬁ 'systemic
s ke B o LS8 5, 9

the nmethod of the present invention can effect QE
cardiogpscaiar flggese, spldisheicarsoare FEREHORBBFHY DEmaiyre pag Lo birth
about 4, or at |east about 5. Lg083] Accor di ngl t he
weighp fifamtn t(inichuingt dssrcigiedppstasrimet disfmchion inheuraleBisleselopmental
tooth surface, conprising applying to the surface a
functisa)f endundo@itbd dtcraagedamskuoit madtalidy. nBudumethods iaclpde thoseldisclosed
conpl ex conprising a peroxi de conpound and a porous
in U.S: Pesst hiblikednpobyoeossandD &yl 4 e puthighaiestember 6f290abl y
the nethod conprises applying a conposition of the
pr eq@eg9] NV ettihd Hisent BVRALH 18 Jurtiee iIRBEesd deo k @¥llowing non-
mhltenlng agen and a carrier. As referred to herein,
. g" refers to any nmethod by which the peroxide
h“““%%%%“éx is placed in contact with the tooth surface.
Such net hods, in various enbodi nents, conprise direct
application of a conposition by such methods as
rinsing, painting, and brushing. In various
enbodi nents, application of the conposition conprises
the use of an application device
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whi ch aids in maintaining contact of the conposite to
the tooth surface for sufficient tine so as to all ow
wobkiosemidng. [ 0084] Suitable applicati on devi ceBCT/H81008€30394

dent al -trays, nout-hpi eces, floss, fibers, chips,

strips and tapes. Strips anong those useful herein

conprise polyners, natural and synthetic woven

mat eri al s, non-woven material, foil, paper, rubber and

conbi nations thereof. Preferably the strip of materi al

is substantially water i ng%m@gqe. Sui t abl e pol yners

i ncl ude pol yet hyl ene, ethylvinyl acetate, polyesters,

et hykogopy | &9};&] I i . ' i ons
fooony! &l eahRsitioh o&*ﬁfeﬁa@és@ﬁﬁh?ﬁ%o@%ﬂp%&gg %g%ﬁvg

thereof 1n various enbo nts, eri al

IS OEStAtdy Tess thanabout—t—mm{ri-H--rete)—thiek

: S . 0,
opt i pt VLOSSS han—about—0—05—nm-thi-ck|—opt !eﬁﬁl_{y_
about—g-054 "4 ut 0. 03 mm thick The ghape @ the
strijpiZ g 8Xidpadugouesalufion covers fihe destred

or al | RGrSligoae Flwd 030G Fbodi nent, the |endgth of 20he

st ri pDimedylsdexang) f r om about 2 cm (centifeter) to
about DEB- 1P Hluid §SititdrerAdhetioe)i ment fr om about &0cm t o
aboutPlgstignd S The wi dth of the strip materifal wid.;also
depergbdiuin Bheharil surface area to be coyered. gghe

wi dt hvight FiRer STrip 1Ts generally from aboyit O0-54@mto |
abouttd,1Gy) 1N one enmbodiment fromrabout i —cm [(Sb abotit
2 cm The strip materiat—nmay conprise—staH ocH

U
opti ly fill. a _conposi.ti af t 'siné;;i“;;]o’ i
so a@ﬁt9 %] pr f)ﬂ\l/l% ég‘%fl Sediogdt ﬂg;ro’fifle’[)[gcl?ﬁlﬁf’% ﬁlrﬁpéil.hcone adhesive

Str.i apong ,t hose useful herein are disclosed in U S
e o RE R B A ] M B " BT Sl S
2003. [ 0085] .I.n one preferred enbodi nent, the whitening
solutigp i pated; 2 highsspeph forelaeuminips a Finpdlyntheqetoxidscbnmimers. flagorant
smal | application device, such as a brush or spatul a
and spgeterssaegjadded fang tloerraisition s ofixddndtshignsrend far2amthutdsander
conposition is then placed on a tooth surface.
vacuum until the composition is homogenous.

[0092] The composition is applied to the teeth of a human subject having

stained teeth, resulting in perceptible whitening.
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Preferably, the conposition be spread evenly on such
surfaces, in sufficient quantity to deliver a
wobkicsemi4ng anount of peroxi de conpl ex. [0086] H¢EUS2005/030394
present invention also provides nethods for effecting
the controll ed rel ease of an oxidi zi ng peroxide
species onto a tooth surface, conprising contacting
the surface with a m xture of a peroxide conpl ex and
whi t eni ng agent of the present invention. As referred
to herein, such controll eggdngliease in various
enbodlnents conprises rel ease of the peroxide over a
time sufficient to effect whitening of the teeth.
Wt hgaoz] | m AR, RN I|ty of
or esentb3i| v é‘] ét: ogfﬁﬁn%?ﬁgr@?ésﬁgggna\te%ﬂ&{l Ssn&%d(r%]t %\SC 1ow% h
saliva causes the rel ease of an effective amount of

DSTOquc active—from-the—eross—H-nked—polyrel L
to th ] F“Sa.—i tooth -site over a period of t rﬁ:ghtA)
Pr ef -1 2 EW@anm tion is contactediwith tlfAe

t oot [S0d1yPE pareathenateat | east about 30 secohds, 25

opt i |[dAGISilcone FlughsiS0&ISdut 1 minute. [0087] | n16A6i ous
enmbodDimethglsiloxane)s preferred that the subject does not
eat [dPC@ri0nk Fitid (SHliddne Aibegiegi tion is Iinfcontagh wt

t he |ddidaedre SLIP@Ce. The whitening conposition can be

r enoviggktiasl and when required, at W1, b/ am {635

enpl (QYARM saPfhafih@andar d orat hygiene procedures, such—as
brusr}hﬁgﬂworuy T nsing, e g wth n’“u I"r\r’\was—h——'Fhe—

[=}
ro —be—repeated—several—tnres—untH *hg6
gesﬁﬁggégz?{b”.ngpresu ts—are achi-eved. ﬂﬂRgﬂqO
Varlﬁﬁ? &g ment conmposi tions of the r esent _
! nveltPPgn o dhe soruppsifionds mae bha pracess pprelinas described above in
prevention of disorders in the oral cavity, including
EXMn@EVﬁty prevention, whitening, plaque prevention or
reduction, gingivitis prevention or reduction,tartar
control, sensitivity prevention or reduction, breath
mal odor prevention or redixamptyg

O__

[0095] A compositions of the present invention is made as follows.

Ingredients Weight %
cPVP-H,0, powder 25
35% hydrogen peroxide 12.14
DC Silicone Fluid - 350CST 15.96
(Dimethylsiloxane)

DC 8-7016 Fluid (Silicone 30
Adhesive)

sodium saccharin 0.3
Pluracare 1.-1220 1
Plastigel 5 15
mint flavor 0.6
Total (%) 100

[0096] The composition is made by a process generally as described above in
Example 1. The composition is subjected to accelerated aging conditions (105°F/120°F) for

several weeks, and remains stable with more than 90% of the peroxide remaining.
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and stain prevention. Conpositions of the present

i nvention may al so be used for the treatnent or
w@e@eon4eon of system c di sorders, such as thePCT/US2005/030394

i mprovenent of overall systemic health characterized

by a reduction in risk of devel opment of systemc

di seases, such as cardiovascul ar di sease, stroke,

di abet es, severe respiratory infection, premature and

| ow birth weight infants (including associated

postggeay t urily shidifid @FchEy PeURo! Rapelidey 8¢ RABRIRY using a

function), and associated increased risk of nmortality.

duphc%g E)P}rgggﬁ?)%g‘eélagl% g%gégt}gg‘o % g ?&gll (h%l%’ﬁ I'()Vlll?lﬁte%ﬂhel blocks
e POEEREIEDS, 880k 0 TS SR, s

npl.es. Exanp [ 0090] A conposition of the present
establishAgciA B P?%O%éé‘%a%?s[}?l&?rﬁl&@én diprgpely Frhelhs lamaBL 2% and b*
hydr ogen peroxide, DC silicone fluid, and silicone
valuesagyR esiighedanse closribion cnpssibly PHOKClE a1t cxegimesp asing fao phrgmometer
m nutes. The Plastigel is then added and the sol ution
(Minoltz CiN-323d bagedhinghitishlet cdi*fand bf*ivalmesi(QUiles3). Hihesd inytjal vilees are
per oxi de conpl ex, flavorant and sweetener are added
typicaly il* t=HES . @) p es3.00, and b's =rf.0tew [ait =B85 9b, Bpee®of aid B#0= 7.00. The
m nut es under vacuumuntil the conposition is

L, a, H0NRECHE USeasrO@ Ik tThS £ QNEIRE} difRAng Socafitsl @Otht Quith® of the
teeth of a human subject having stalned teeth,

bovind &aHle! biBEksl N percepti bl e whiteni ng. Exanpl e 2 [0093] A
conp05|t|on of the present invention is made, as

f Ol [ oloogéinuig?ee%gg S(Sft th ﬂu@% %‘E@q, %}{ PR SEFh buffer

gen raI escr i above 1n

solution mamtamed at 37°C is prepared which contains the salts usually present in saliva at
levels typical to the levels found in human saliva. The bovine enamel blocks are placed in
the flow cells and the compositions evenly applied using a brush, the amount of product
applied is determined using the weight difference of the container. Flow over the teeth is 0.6
ml/min. for 30 min. Average initial and final chromometer readings is used to calculate AE
according to AE = (Lt — L)* + (b — by)* + (ara;)®)”®. The results of the tests, set forth in the

following table, show that the composition has a whitening effect.

AL Ab JA\D)
12.7£1.7 -5.7+1.4 14+2.1
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Exanpl e 3 [0095] A conpositions of the present
invention is made as follows. [0096] The conposition
WO g006melg2dy a process generally as described apOwES1005/030394
Exanpl e. 1...The. conposition is subjected to accel erated
agi ng conditions (105F/ 120F) for several weeks, and
remains stable with nore than 90% of the peroxide
remai ni.ng. [ 0097] The whitening efficacy of the
conposition is determ ned using a duplicate pair of
flow cells designed to agogapdate a total of eight
bovi ne enanel bl ocks (four in each cell). The bovine
enanel bl ocks are obtained freshly stained using an
hed staining protocol (Indiana University,
VHMtﬁ %Q%%%olus IN. The initial L*, a* and b* val ues
are matched as cl osely as p035|ble prior to an
experiment using a chrononeter (Mnolta CR-321) based

1. OApbofl thrdlcotpesitdsh, adrdpding/al ues (Cl ELAB). These
initial values are typically L* = 25.00, a* = 3.00,

?_{1&2 b*, ‘pe";‘O)Q@e t Qorbples gb@m&flmga*hyarorgelqopeﬁﬁi@e aind dn OlQ*Vinyl

a, val ues are neasured four times at slightly

diffeqk%% 8gﬁ@£ﬁgg%%on t he surface of the bovine

enamnel ] To sinulate the saliva of the

néga g1rﬂ an g{ JICIa| saliva buffer solution
t ot KATETaRe 287 prepared which contains the salts
al | sent saliva at |levels typical to the

Ié&el§%Fgﬁﬁﬁmpﬁﬁﬂﬂﬁﬁﬂngﬁl|va The bovi ne enamel bl ocks
are placed in the flow cells and the conpositions
evenly applied using a brush, the amount of product
applied is determ ned using the wei ght difference of

2. thAe wdnasd pempositiopvicondmgt theClpige tlh wihsrein gidrN-wingil hdtepocyclic
30 mn. Average initial and final chrononeter readings
i polyrned céropriseb aupayeerDiel@txcloframnie tgpoupEcens{s{ihg of pblly)F-vinyl
+ (bf - b)2 + (aa,)2) 4. The results of the tests,
spdlylhetainb, golly-Nbinyl polyimides, and mixtures thereof.

3. An oral care composition according to Claim 2, wherein said polymer is selected
from the group comnsisting of poly-N-vinyl poly-2-pyrrolidone, poly-N-vinypoly-2-

piperidone, poly-N-vinyl-poly-2-caprolactam, and mixtures thereof.

4. An oral care composition according to Claim 3, wherein said polymer comprises

poly-N-vinyl poly-2-pyrrolidone.

5. An oral care composition according to Claim 2, wherein said peroxide complex

comprises said hydrogen peroxide and said polymer in about a 1:1 molar ratio.
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10.

11.

12.

followi ng table, show that the conposition has a
whitening effect. CLAIMS What is clained is: 1. An oral

W@ 2006/0o@pposi ti on, conprising: (a) a peroxi de PONPEB®R5/030394
conpri si ng hydrogen peroxi de and an N-vi nyl
het erocyclic polyner; (b) a whitening agent; and (c)
an orally acceptable carrier. 2. An oral care
conposition according to Claiml1, wherein said Nvinyl
het erocyclic polymer conprises a polynmer selected from

t RE o2 MR c81;i’15§§i§$d DGoRnge !zt ¥ ich¥briRtR YI{)ﬁ‘lCaIb%HﬁO.S"’/&r;co about

pol y- N-vi nyl “polyi m des,” and m xtures thereof. 3.

Oh @k F i Fr&BR0S AR according to Claim2, wherein
sai'd p%‘\ryﬁer '

I's selected fromthe group consisting of
pol y-N-vi nyl poly-2-pyrrolidone, poly-Nvinypoly-2-
pi peri done, poly-N-vinyl-poly-2-caprolactam and

m xtures thereaf. 4. An or care conpositio

aCB O RG CP@PWEW@%@IWH% TSP PO At PLhdo about
pol y-N-vi nyl poly-2-pyrrolidone. 5. An oral care

cHitb o5 5aid peroxide 69PI8F t o O ai m 2, wherein said

per oxi de conpl ex conprises said hydrogen peroxi de and
said polymer in about a 1:1 nolar ratio.6. An oral

care conposition according to Cdaim1, conprising from
abo utral CabYedmp@hout acd@@ngfto Lnith pewbxdiethethe diyptogen pdroxide of
An oral care conposition according to C aim6,

CORPHérdkidg chimPrBxal Pidsemfoat levahgUtond @Yo@f1% ab dbout 6% of said
per oxi de conpl ex.

composition.
An oral care composition according to Claim 1, wherein said whitening agent
comprises a peroxide compound selected from the group consisting of hydrogen

peroxide, organic peroxy compounds, peroxy acids, and mixtures thereof.

An oral care composition according to Claim 9, wherein said peroxide compound

comprises hydrogen peroxide.

An oral care composition according to Claim 1, comprising from about 0.1% to about

50% of said whitening agent.

An oral care composition according to Claim 11, comprising from about 2% to about

15% of said whitening agent.
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13.

14.

15.

16.

8. An oral care conposition according to C aim6,
wherei n the hydrogen peroxi de of said peroxide conpl ex

wo sooppozaent at a | evel of from about 1%t o aboRdT/63%005/030394

said conposition. 9. An oral care conposition

according to Claim1, wherein said whitening agent

conpri ses a peroxide conpound sel ected fromthe group
consi sting of hydrogen peroxi de, organic peroxy
conmpounds, peroxy acids, and m xtures thereof. 10. An
ORRl orGiPE£e CORPOHiGH 9RoRAGROTSCHE! £ b Qid Ut Shnprises a

sal d peroxi de conpound conhpri ses Hydrogen peroxi d

1

o iR I Blen R4 (ROHBAE P CE R ER b2y sa.f%@tﬂ’m peroxide
whi.t eni n An or al sition

AP g P ey ShRs eGP SPIRGPFy G e 956

about 15% of said whitening agent.13. An oral care
conposi tion according to Claim1, wherein said carrier
conprises a material selected fromthe group

c ORIt qarrycampostitvs Ficenidiag do (daims L feheramsaid cpasiep gpriprises an
activators, solvents, flavorants, sweeteners,
cadhssiamtagentasaieatddx frame thet freme gbnsidting o sibicete pallygers, waxes,
conposition according to Claim 13, wherein said

cainferad pilcpatpidtaea shy@rophi lvgsiyonerg giishs, ard adttas tHeesvlt he
group consisting of silicone polyners, waxes, mnera

oi |, petrolatum hydrophilic polynmers, silicas, and

m xtures thereof. 15. An oral care conposition

aﬁﬁ%g' dage E&nﬁsﬁidﬁ‘ a]c%ordm'é%edilgm*? 3h dp @kl £fd CARES b(ﬁﬁ]ﬁ‘lses a

a hydrophilic polyner sel ected romthe group

o@*ﬁ%@“w oSl Be R A R By 3 B PR P G B s

nomonlc polymers of ethylene oxide, block copolymers of ethylene oxide and
propylene oxide, carboxymethylene polymers, polyvinyl pyrrolidone, and mixtures

thereof.
An oral care composition according to Claim 1, wherein said carrier comprises a

silicone polymer selected from the group consisting of silicone adhesives, silicone

elastomers, silicone fluids, silicone resins, silicone gums and mixtures thereof.
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17.

18.

19.

20.

21.

propyl ene oxi de, carboxynet hyl ene pol yners, polyvinyl
pyrrolidone, and m xtures thereof. 16. An oral care

W@ wpo%ided on according to Caim1l, wherein sai BCUHS2008030394

conprises a silicone polyner selected fromthe group
consi sting of silicone adhesives, silicone el astoners,
silicone fluids, silicone resins, silicone guns and

m xtures thereof.17. An oral care conposition
conprising: (a) a peroxide conplex conprising hydrogen
P&H O Ire RBSpARHI A dnipHsidpet er ocyclic pol yrer; (b)

whi teni ng agent; and (c) "a non-aqueous carrier

AT 8ege! Ligane BHIGRAC 1 ARl R CIE n svvin

pol ymer conpr.i ses _pol y-N-vinyl poly-2-pyrrolidone. 19.
An oraeugggEL%BﬁgggFtion according to C aim 18,

m@srein_sald perp&%ﬂe conpl ex conprises said hydrogen

P& oxi WIS 2850 a¥b] yrer i n about a 1:1 nolar ratio.

20, An oral care conposition according to Caim17,

wiser ei hnndpeeusrsarsr copppringesliconeadbesivel sel ect ed
fromthe group consisting of adhesion agents,

surfactants, peroxide activators, solvents,

flavorants, sweeteners, colorants, and m xtures

t Aeroedlf car® dompusitdmadccoding wwotipmsi17) eheraiCcaridlipolgnied comprises
Claim 20, wherein said carrier conprises an adhesion
agaIN-s@besd pd-pyremiddee group consisting of silicone

pol yners, waxes, mneral oil, petrolatum hydrophilic

pol yners, silicas, and m xtures thereof.22. An ora

care conposition according to Claim1l7, wherein said

(o rl.ar s B . C .

h .ﬁﬁ defll caf @p&gés?ﬁ’ona a&%ﬁflrg% PJy Qaﬁm %&71& %Ialﬁslgquxlﬁé gg%plex

e group consisting o yel éne gl'yco

comprises said hydrogen peroxide and said polymer in about a 1:1 molar ratio.

An oral care composition according to Claim 17, wherein said carrier comprises a
material selected from the group consisting of adhesion agents, surfactants, peroxide

activators, solvents, flavorants, sweeteners, colorants, and mixtures thereof.

An oral care composition according to Claim 20, wherein said carrier comprises an

adhesion agent selected from the group conmsisting of silicone polymers, waxes,

mineral oil, petrolatum, hydrophilic polymers, silicas, and mixtures thereof.
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22.

23.

24.

25.

26.

noni oni ¢ pol yners of ethyl ene oxide, block copolyners
of ethyl ene oxide and propyl ene oxi de,

w@ a00boxeseet hyl ene pol ymers, pol yvinyl pyrrol i de@EUSEN030394

m xtures thereof. 23. An oral care conposition
according to Claim17, wherein said carrier conprises
a silicone polyner selected fromthe group consisting
of silicone adhesives, silicone elastoners, silicone
fluids, silicone resins, silicone guns and mi xtures

fi ro%ﬁfcs@rezcom 1t1‘3§18&{cc§ra{n%] t6 UIRRP 6*7 ' @Her@lﬁcﬁfdjb ed &)rr%pnses a

aim?2 rising about 5% to about 60%

ol?y(go 111(:I 1%)1 of dg é?fecy %’on@ gle @ogé]%gﬁi&mfg?gf p@agét&ge en)g glycols,

care OSI I on, conpr

cints T yeﬁfae 6 PR fen ohidhobleRk SR f ?s'?engdw@ and

a per.oxide conplex to said honbgenous n1xture
sﬁpayle%%é%t@r%mﬂhg@e R BEsEe POPRI .Pdgoléﬁifawa ﬁnd mixtures
N-vin heterocyclic polymer; and (c) m xing under
v@@@9%1 26. The process according to Caim 25, wherein
sai d pol ymer conprises poly-Nvinyl

pol y- 2- pyrrol i done.27. The process according to C aim

26, wherein said peroxide conplex conprises said

hx el roed) edar<d esrapdsili@naddtor@iigto ECIkYTRY, WheraidQddld ardierl 6dhafses a
ratio. 28. The process according to Caim25, wherein

S@li€bne Jolyredr sklebied ok HRLEroGH WBALIFRE F MoBE iadhesives, silicone
sel ected fromthe group consisting of adhesion agents,

Séifxsft@rﬁé@,ryil%onpﬁﬁﬁ%(,' sAfone resins, silicone gums and mixtures thereof.

An oral care composition according to Claim 23, comprising from about 0.5% to

about 60% of said silicone adhesive.

A process for making an oral care composition, comprising the steps of:

(a) mixing a whitening agent, silicone adhesive and carrier fluid to form a
homogenous mixture;

(b) adding a peroxide complex to said homogenous mixture, wherein said
composite comprises hydrogen peroxide and an N-vinyl heterocyclic polymer;
and

(©) mixing under vacuum.

The process according to Claim 25, wherein said polymer comprises poly-N-vinyl

poly-2-pyrrolidone.
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activators, solvents, flavorants, sweeteners,

colorants, and m xtures thereof. 29. The process
wa@ewemehisng to Claiml, wherein said carrier cop@I/USH85/e30394

silicone polynmer selected fromthe group consisting of

silicone adhesives, silicone elastoners, silicone

fluids, silicone resins, silicone guns and m xtures

t her eof .

27. The process according to Claim 26, wherein said peroxide complex comprises said

hydrogen peroxide and said polymer in about a 1:1 molar ratio.

28.  The process according to Claim 25, wherein said carrier fluid further comprises a
material selected from the group consisting of adhesion agents, surfactants, peroxide

activators, solvents, flavorants, sweeteners, colorants, and mixtures thereof.

29.  The process according to Claim 1, wherein said carrier comprises a silicone polymer

selected from the group consisting of silicone adhesives, silicone elastomers, silicone

fluids, silicone resins, silicone gums and mixtures thereof.
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