HYDROPHOBI C TOOTH WHI TENI NG SYSTEM AND METHODS OF USE
| NTRODUCTI ON [ 0001] The present invention relates to
woOaQodsh1edp t eni ng syst ens enpl oyi ng conmposi t i oNBCT/US2004/026426
conpri si ng hydrophobi c .pol yners. Enbodi nents of the
present invention include tooth whitening systens
havi ng dental trays and enpl oyi ng whitening
conposi tions conprising a hydrophobic polyner carrier
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desire for people to have white teeth. Such whit
teeth are an indication of a good health and in
particul ar good oral care health. A problemis that
various foods and t acco w || discolor
teeth. Beverages sugﬁ«gésgﬁigtgﬁ tea and col a
bev&;agfs can discol.or teet [ 0003 a.result
var 8031 pr oddie PEesepidnysbien ?ts% tongg ingeaiens sapleying
whiten teeth. These products and procedures are either
compogtipnsheeerisited hkophobis melymetsi y Egpodimentsopis theepregsnt pvention
applied by a dentist or other professional. The nore
includestopthowhiteningr syskanss daving dentalcteayared eaplyingwhitdnirg coammsitions
performed by a dental professional. [0004] Typically
compriting @ hydnphstis pdimehardanhdb whitehiag agemnal form ng a
dental tray froman inpression of a person's teeth.

Cusfoooryentrabretis ayen&alNddRe E518%0pKR t8Yhaddwhetk tdd8€ Such white
procedures, well known in the art. After the dental

teeth afel @YindiatioRdTa%ob® hEdf Sl ?ﬁlﬂﬁlﬁaloéooﬁtb?altcﬁl%tﬁbaﬁh A problem is
whitening formulation is placed in the tray and the

that vah[)@sy 0Bdé E%é) f % L{)Hi cﬁsr&gl %’t}psﬁex;e? G has c%ﬂ@g tea
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ent a havi ng iten

us yplcally left in the nDuth for
andco%%fﬁ?%%ﬁﬁﬁn uﬁ?'%?ﬁs to several hours; i.e., up to 12

of 8031 { i esul e PN, PTOSFERESIIRYS pf dpgloped to
. fromabout 0.5 hour to about 2 hours.[0005] The
whitengpetly Ehese pradicts spepipossipres s eithsr Butphasadnd/gr usedrgireatly by the
consumvglllotr ig' arrl)%lied by a dentist or other professional. The more effective products and
procedures are those that are performed by a dental professional.

[0004] Typically this consists of the dental professional forming a dental tray
from an impression of a person’s teeth. Custom dental trays can be created by any of the
procedures, well known in the art. After the dental tray is formed to the structure of the teeth
a whitening formulation is placed in the tray and the tray placed into the mouth and against
the teeth to be treated. A dental tray having whitening composition for in-home use is
typically left in the mouth for from about 10 minutes to several hours; i.e., up to 12 or more

hours. If the treatment occurs in the dental office, the time of the treatment typically will be

from about 0.5 hour to about 2 hours.



strips and brush-on products. Witening strips are

plastic strips with the whitening fornul ati on on one
weundsaae299 The surface with the whitening fornuPariusmoi4926426

pressed against one's teeth and left in contact with

the teeth for about 30 mnutes. The plastic strip then

is renoved. The brush-on products are painted into

teeth and the user keeps his/her nouth at | east
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t hus not as effective tooth whitening systens, as are
removege nkhgl brishagsproduds pig nainted intn teethtand tg%ésebﬂ{e@é Aigher mouth at
trays by dental professionals. [0006] A problemwth
least partielly apenolios uphd tabeitrgmawipuadiltthe ipn glries gstedhe teeth. In

dental trays is that they are substantially soluble in
both casext sativawill dihlte wad fldshi the teetiuvhiening eongiokitibn dronothetuse’s teeth.
whitening fornmul ation during use. In order to overcone
This odellisSnd2é 0 WasRIpeiER Torefti thit@sas WhtH BNh PRstOLAP), dill Bifttmce
have increased the concentration of the whitening

saliva @& {186 moIAWVEN&EE prddibR aFAMERS tPreRlbPsRR Rbth ﬁﬁﬁﬁgsﬁwever
tooth sensitivity, gumirritation and the potentral
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prohl A better so ion.to thls problem.is to use

carﬁ\oggi ané® Beb} e%g’lt{lﬁ & VaHQUs SYBRiARComPPSLipTSs ‘U?ofleélsed n
in water and saliva, the carrier being about fully

dental rgysas (et they arewplsiantighsaluble yawatrrmdgekya, el resultsap @ dilution
some solubility in order to attack and renove tooth

of the whitenisg fadowatien during juse. pileprster eovanenma this sobleni prodycers of
of the active is relatively low In this way, tooth

these wiitehery fogmolatipwss havieomsreasekintha doovestratian o€ nhe sthitomngfactives.
active can beused to enhance whitening through a

Howevef) figie taugey Y oblefn dTendkéasad fdtEsefsifivity), Bed idfthtiontand the potential
long term for lesions. Another solution disclosed in U.S. Patent 5,846,058 has been to use
higher viscosity tooth whitening compositions. This increases dilution time and flush time
but is not a full solution to the problem. A better solution to this problem is to use a carrier
and actives that are substantially insoluble in water and saliva, the carrier being about fully
insoluble in water and saliva. The active must have some solubility in order to attack and

remove tooth stains. However, it is preferred that the solubility of the active is relatively

low. In this way, tooth whitening compositions with a lower concentration of active can be



concentration. SUMVARY [0007] The present invention
provi des tooth whitening systens. Enbodi nents include
wae 20 6onhi t eni ng system c onpri sing a dent al PCTA$2004/026426
havi ng a surface operable to confront a tooth surface
and a tooth whitening conposition conprising a
whi t eni ng agent and a hydrophobi ¢ pol yner carrier. .
[0008] In another embodinment, the present invention
used t§ WnhARE WhiRMiE thréudteh eHoLf chchE Gt & %ié)f&f %ﬁﬁalﬁéd Qctive
tooth, conprising contacting the surface wt
Cmmm%%ﬁ&ﬁnlng conposition contained in a dental tray The
I'tening conposition conprises a whitening agent and
a hydr ophobi ¢ pol yner [ 0009] Anot her

enbodi nment i ncl udes a:ﬁigﬁﬁggxitening kit, for
whi ' g e surface.of a tooth.in the oral cav
WSS B naessil et egtoVdS ot ng ing sySlems.

ental tray operable. for insertign into the ora
Embodgamt% jnebrde tr@odunpidsning esiREt ¢ FPPrFine 3 slsaipl By havipg ajqupface
al so conprises (b) a tooth whitening conposition
operablgotepeonfiany 2a tqedr swifete aud etaptigwaijenng gnthpesition comprising a
hydr ophobi ¢ si |l oxane pol yner carrier having a
whitenng sges iahy a bfdraphdbégsilymdyaatries0, 000 cent i poi se (cP).
[001 ] It has been discovered that conpositions and
met j0008] of It hinsthenéeBbdiaRnaf ther stedy diNeages famMBdr provides a
whi teni ng conpositions anong those known in the art
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fation of time Further uses,
benl% I()bf a?\nofier em 0 nqgrﬁ ir?(flucies a tgotﬁ %ltemng\fqetn or wnt%lrn%g the

surface of a tooth in the oral cavity of a human or other animal subject, comprising (a) a

dental tray operable for insertion into the oral cavity of the subject, comprising a reservoir.
The kit also comprises (b) a tooth whitening composition comprising a peroxide whitening

agent and a hydrophobic siloxane polymer carrier having a viscosity of at least about 50,000
centipoise (cP).

[0010] It has been discovered that compositions and methods of this invention
afford advantages over whitening compositions among those known in the art including one
or more of: enhanced whitening efficacy, providing a higher available concentration of
whitening a gent, adherence o f the whitening composition to the tooth surface evenin the
presence of saliva and sustained and controlled delivery of the whitening agent for a longer
duration of time Further uses, benefits and embodiments of the present invention are

apparent from the description set forth herein.



apparent fromthe description set forth

her ei n. DESCRI PTI ON [ 0011] The foll owi ng definitions
wandsmaeeobi mi ti ng gui del i nes nust be consi der eBCTWS2004/026426

review ng the description of this invention set forth

herei n. The headi ngs (such as "Introduction" and

"Summary, ") and sub-headings ( such as "Witening

Conpositions” and "Methods", for exanple) used herein

are intended only forpgenemraoRr gani zati on of topics

within the disclosure of the I nvention, and are not
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being an "active" or a "carrier"” ingredient) is nmade
inventibo br emgynaspadtaheregf. dn gantioulan fselsjectaratteh distldsdiendhaintrodvation”
the material nust necessarily or s olely function in
may infl0dOAspasts ef tetlindld gy Svithirahs isédpe aif tHRrinVekieh, indheRy not cdrStitute a
used in any given conposition. [0012] The citation of

rec1tat161?t)ﬁ LABE 8. RRbRENMERS LiRWsed N el ISuhBnAP AMBt 381 RBaustive or
that those references are prior art or ave any

compléi@ld ﬁ‘% ﬁ tﬁehgntﬁéts@%gagf g Ym%flmﬁlh %ﬁ'aﬂ e&ﬁﬁ&iﬂnent? thereof.
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[0012]  The citation of references herein does not constitute an admission that

those references are prior art or have any relevance to the patentability of the invention
disclosed herein. Any discussion of the content o freferences cited in the Introductionis
intended merely to provide a general summary of assertions made by the authors of the
references, and does not constitute an admission as to the accuracy 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



of the invention, are intended for purposes of
illustration only and are not intended to limtthe
wecop®ied9t he i nventi on. Mreover, recitation BET/US2004/026426
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 conbinations the stated of
the scdpB8fUnESnverRBE.! NIGrebv @ MRLRAIR! & RuRpledbdBinents having stated
i'llustrative purposes of how to make and use the
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represeRiatipn dhgtrgieen erhodiments af iton imfeniderehaire, oo hevernetf besnenhade or
enbodi nents does not inply that other enbodi nents are
tested. not useful, and is not intended to exclude other
enbodi nrents fromthe scope of the invention. [0015] As
usefdondf ei As tded waeid, ‘theeloddie “prefuntbdi t sdv sreRidbSy” kfer to
intended to be non-limting, such that recitation of
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itens that may al so be useful in the material s,
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00 I n. variopus .enmbodinents, th resent inyentio
embodf3lh haoM4 o Hr 90 db PEDULRARIS ERTHGF SyPet erpptigents Hom the
conprises a dental tray and a tooth whitening
scope QI BpBETHIoBNn. The

[0015]  As used herein, the word ‘include,” and its variants, is intended to be
non-limiting, such that recitation of items in a list is not to the exclusion of other like items
that may also be useful in the materials, compositions, devices, and methods of this
invention.

[0016]  As referred to herein, all compositional percentages are by weight of
the total composition, unless otherwise specified.

Tooth Whitening System

[0017] In various embodiments, the present invention provides an improved
tooth whitening system that comprises a dental tray and a tooth whitening composition. The

tooth whitening composition comprises a whitening agent and a hydrophobic polymer



tooth whiteni ng conposition conprises a whitening

agent and a hydrophobi c polynercarrier. In v arious e
wohodionews o f t e p resent invention, t he wrOTUSmI0OAG26426

C onposition i s a viscous suspension which maintains

Its consistency during storage. The hydrophobic

pol ynmer carrier of the whitening conposition is

preferably not soluble in water and is stable for

carrier.| RYSHo YRS JRAStAYE L ﬁ%n%@%ﬁp BHERHI0 tIRAY hiéhiRD SorBbdiBion is a
aqueous sol utions fou in an oral cavity, as conpared
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y further conprise an adhesion enhanC|ng agent .

cavity, @ mpaa%mtm@heﬂt wategselgble yehatening solpignshe added i ncl ude
those known to one of skill in the art, including one
or nmore of the fol Wi DI O surfactants
flavoring agents, sweeteners, desensitizing agents,
ant 08118} obTh¢ pegenttisyention pP(IYHiBB aswhigpittesgomposition for use in a
anti-cal cul us agents, anti-inflammtory agents,

tooth Wwhiteifigh Systdph.g BN bie aAthodidhenr,i thy Wwhitshirg, compositivhy 0&8prises a
as W ll be discussed in greater detail below [0019]

whitenglaig¥f ahig ?@ﬂoﬁlﬂb‘ic Ol cah@dre e MBteMRL cOMPdditYon may further
present in the conpositions of the present Invention
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anount an activeTrs an anount t
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commensurate wth_a_reasonable benefit/risk ratio when
agents, pafFayies asBiSnERneAlcudts agits anfvahmpatoryTagenisywikming, pigments
safe and effective amount of the active will vary with
and colotjng ageatst anckenaymeh es palt be disduaseddo getiater detaib belay.
treated, the physical condition of the subject, the
nat [(DD&Q])f cAwrtwe riaptedichisr agsful( ikreamydre opteonsphecpresant in the
active used, the specific dosage form the carrier

compositions of the present invention in safe and effective amounts. A “safe and effective”
amount of an active is an amount that is sufficient to have the desired therapeutic or
prophylactic effect in the human or lower animal subject to whom the active is administered,
without undue adverse side effects (such as toxicity, irritation, or allergic response),
commensurate with a reasonable benefit/risk ratio when used in the manner of this invention.

The specific safe and 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



enpl oyed, and the desired dosage regi nen. Witening
Agents [0020] In various enbodi nents, the conpositions
wohodsieez9p esent i nvention conprise a whiteni ngrPagaIsk00a926426

the main active ingredient. As further discussed

bel ow, a "whitening agent” is a material which effects

whitening of a tooth surface to which it is applied.

In various enbodi nents, the whitening conpositions of
concurkdt ﬂaeta%\ye(m A, GO EPEIISE adivehist® 'the 8p@aRN HosaBt F6thEGhe carrier

fromthe group consisting of peroxides, chlorites, and
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chlorite, magnesiumcnrorite,-trthiumchlorite, sodium
chl griLhe, potassiumchlorite, cal cium hy hlorite, .
par (9R0Fy pBE HRSs: SHORIGHLS e RFBERPSY bt e FH ipention
hypochl orite, l|ithiumhypoch]orite, and sodi um

Compﬂﬁ%// pO¥HieBIE AgenY $0Be 4T A Betsdiheds, urthe disrustdi bepw, a

« .. agent conprises a peroxide conpound. As referred to

whitepjag sgent” &5 e geaterial qehiely affenin whitering of @xicethziungee enpbishdit is
conpri sing a bival ent oxygen-oxygen group. Peroxide c

appliedo nfgotanidys mbodinhentpethe witdiesing rdmpysitiaserahis deentien aahprise a
ydrogen p eroxide, p eroxides of a lkali and a

whiteningakem eeclected friwmth¢ glosp camsgsting of peesxidas, cidogiesiadsd hypochlorites.
peroxy aci ds, pharmaceutically-acceptable salts
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per sters, diagyl. peroxides, benzoyl peroxide, and,
rmnmil xyg'ht‘ﬁ‘ﬁl ﬁ?gg&%ﬂt’ P ¢ WRLIn g, @2t copRiissgya peroxide
acids and their saltsinclude organic peroxy acids such
compoyrd. 5| Aqy refpragdo kg hareinisa “neraxide rropwewnd/pist Waloxidiziag ompound

of suitable chlorites and

=

ium chlorite,

comprising a bivalent oxygen-oxygen group. Peroxide ¢ ompounds include peroxides and
hydroperoxides, such as h ydrogen p eroxide, p eroxides of alkali and alkaline e arth metals,
organic peroxy compounds, peroxy acids, pharmaceutically-acceptable salts thereof, and
mixtures thereof. Peroxides of alkali and alkaline earth metals include lithium peroxide,
potassium peroxide, sodium peroxide, magnesium peroxide, calcium peroxide, barium
peroxide, and mixtures thereof. Organic peroxy compounds include carbamide peroxide
(also known as urea hydrogen peroxide), glyceryl hydrogen peroxide, alkyl hydrogen
peroxides, dialkyl peroxides, alkyl peroxy acids, peroxy esters, diacyl peroxides, benzoyl

peroxide, and monoperoxyphthalate, and mixtures thereof. Peroxy acids and their salts



m xtures thereof, as well as inorganic peroxy acid

salts such as persulfate, dipersulfate, percarbonate,
woeohoahat e, perborate and persilicate salt sPof/US2004/026426

al kali and alkaline earth metals such as litliium

pot assi um sodi um magnesi um cal cium and barium and

m xtures thereof. In various enbodi nents, the peroxide

compound conpri ses hydrogen peroxide, urea peroxide,

include fiabid) REG:6AENN 8 AN Pk P hcidBeERPnonbfP8iphthalate and
Per oxi de rel easi ng conmpounds particularly useful in
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i ncl ude peroxide céntai'ning conpounds such as ure
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"RPYP- H .. Polyvinyl pyrrolidone is, also known as

such aSpEEY%M%%}F% S SN, GEIRR Lt Bl g Mxithes thereof.
abbreviated to "PVP'. PVP generally refers to a )

In variys yepahoduneRia thengeroxidy | ymognd demprises dydiogens meexidep urea
.as N-vinylpyrrolidone, N-vinyl-2-pyrrolidione and

peroxigg, §odin porcerpenase pufl mixterps thereaf. nonomeric unit. The
nmononeric unit consists of a polar imde group, four
nonfQ93Rhr Retokide ercteaging ospamesapargenlatyl ascfuteirh drewhitening
group. [0023] Both linear and cross-Ilinked conpl exes

composifiof\iT-th2 psart énvencivm inchude peroxide @nehidhie céthp@inds 6khi 4% urea
U S. Patent 3,376,110 and U. S. Patent 3,480,557, which

peroxi®, Sodifh PeftafidERE PIARME ﬁelﬁbfrafeeafnj@r@%ylﬁﬂ)liﬁéf{@Hg?%mplexes
used in conpositions for treating ‘acne vulgaris (U S
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agueous environnen such’in the or
.PVP-H O dissociates into individyal speci PV -

contaifi P EHERAS (iSSP oBHE L oo ERGe Pusty pymolidione

conplex is. about 80% by wei ght pol yvi nyl pyrrolidone
and N—aw&"rﬁ%@%ralgﬂlweg At 2mnesomspo Aty Fhe micspristie uaisersisient & polar
.. the mhitening agent conprises a |liquid peroxide
imide grevm, fous mon-palar mpthyéssh gbiups past yer-pdarméthanecgrouthe

whi t eni ng conposition provides

[0023] Both linear and cross-linked complexes of PVP-H,0, are known in the

art and are disclosed in U.S. Patent 3,376,110 and U.S. Patent 3,480,557, which are herein
incorporated by reference, and have been used in compositions for treating acne vulgaris
(U.S. Patent 5,122,370). PVP-H,0, complexes are also disclosed in U.S. Patent 5,122,370.
PVP-H,0, is stable in an anhydrous environment. Upon exposure to highly aqueous
environments, such as in the oral cavity, the P VP-H,0, dissociates into individual species

(PVP polymer and Hy0,). In one embodiment, the PVP-H,0, complex is about 80% by

weight polyvinylpyrrolidone and 20% by weight H,0,.



sufficient stability to permt the use of a liquid

hydr ogen peroxi de. The liquid hydrogen peroxide
woao@rie®s general ly contai ned in an aqueous PCT/US2004/026426

wat er - based sol ution. In sonme enbodi nents, the liquid

hydr ogen peroxi de has a concentration of peroxide to

the total solution of about 0.5 to about 10 % nore

preferably 0.5 to 5% by weight). Additionally, a

st apok4F er maMerife HrsRIthentE Othe SRR, a%ng O&S)H%S%éégg Niquid

peroxi de solution with about 0.1 to abou % of

peroxid®! dRidohZ Gfhe gﬁ? opﬁobli'cS ﬁ&wg@c %I‘rﬁ&' éﬂdtﬂgvl sxftﬂﬁergn% 5@8%%%@ rovides

or ga_nl C mat | a can a_ e_ use osp ate
st SR G50 AT LB ER G TR ycrosen
peol eS0T oS LM RS 80 ASETL e focome

present as a part of the peroxide conponent whjtening
embodigyraly thepfayid Jpyeragen wsraxpds Basam cangepiratinn plaperpkidedo the total
_crosspol yner avail able from Antol health & Beaut
solutiosgf ghaup A, to|aheut 0 s mete prafeeabtia®itn §%alpeweigh)ooRBljtidnally, a
vari ous enbodi nents, the whitening agent of the
stabilizething g e pgesenPaséxhinpte, e 3 hiydregerf pavoxidd salttidh with tabout 0.1 to
about 50% optionally fromabout 1%to about 40% and
about 00PYd efruadtabylider oy b asid. AQbtmiilidaboatimd3ALo1@hnit Aeit@Taliban also be
care conposition. Hydrophobic Polynmer Carrier [0027]

used with@ pRFEph6éHhateR¥BNIZOicR 8 kEdidhl At IGRARBYHo SR teA aB&It0. Bfo about
that conprises a hydrophobic polyner. The term

1.0%)&Mgb%?miaﬁouﬁfof'aﬁ@ﬁtq%‘%nsm ubl'e” as applied to
pol yimers and as enployed herein refers to an organic

ol whi.ch. i [ally non- eous. hawi a ..
Dou ORS00 PR SY BO n
f t.er at 25C.  An uch palynmers that.are conpatible
the oraf SR ersin e img OB peoBRe PRSIy ShiSHTe SL SgBpore
i andwhi%g can produce a tooth whitening conposition
which ds,annglhd pedagylatey ciossppleatrervailnbls Beufmpobdgalth & Beauty
_centipoise (cP) and | ess than about 900, 000 cP,

Solutiops, dpe isatyicly ay prdwneipg egrmh about 10, 000 cP

[0026] In various embodiments, the whitening agent of the whitening
composition comprises from about 0.1% to about 50%, optionally from about 1% to about
40%, and optionally from about 10% to about 30% of the oral care composition.

Hydrophobic Polymer Carrier

[0027]  The present invention preferably comprises a carrier that comprises a
hydrophobic polymer. The term "hydrophobic" or "water-insoluble" as applied to polymers
and as employed herein refers to an organic polymer which is substantially non-aqueous
having a water solubility of less than one gram per 100 grams of water at 25°C. Any such

polymers that are compatible with the whitening agents previously described above, and



and | ess than about 100,000 cP, nore preferably

greater than 50,000 cP and | ess than 900, 000 cP, and
wousis/ope®ber abl y from bet ween about 200, 000 cPprto/Uabmun26426

600, 000 cP, are preferred in various enbodi nents of

the present invention. [0028] One preferred class of

hydr ophobi ¢ pol yners conpri se sil oxane pol yners, which

are also generally known in the art as "silicone"

which € HEBEc a lddICREkGIRY CTRRAITTRMa$in8 a {i8&sRY 88 §Rater than about
i nvention, the hydrophobic polymers in the carrier are

o0 e eSS ol 7
o e SRR DR S0 B 3 RS} R oo

pol yor ganasi_| oxane. e s ol yor gangsi e is .

op, andRo BBy TEBhCNEr D ou AP SRAS Foar ROLAR G e ptefered n
. organosi |l oxane such, as a pol ydi organosi | oxane. Such

various GpReTs of tBoPipsrdt MveRtionan el ast oneric, tacky

mat eri al , adhesion of which to dental enanel surfaces

canl0828)ar Dad pryfentd edlassgof Aedrophotic afolynés cemmeprise s§ilpxane

to pol ydi organosi | oxane in the copol yner nol ecul e.
polymeky, eflgickaarey alsb heengrally keown an ethp ragts su fslicomes ipolyngers. In certain

hydr ophobi ¢ pol yners specifically designed for
embodipibatsnaEtlel piesalt itkeatiod) dhahRirpsHobRagdAnéd ieHtycadiidiGire those in

conmpounds and find application for the transdernma

which #RBltérfiAd het &n BealidRred aRITRE WllSmolvR iR BR 28 Many such silicone
enbodi nent, the silicone polyners are the copolyner

polymeSé’ &@%nrﬁércﬂl%ia@ﬁla@lesi inasﬂﬂoug Q%Q%ﬁgh@ Pr%ffﬁred silicone-based

ol ydi or ganosi | oxane such as p I me oxane

e [ 0 L:ing. Shlico N ereby the
hydropiid pByitet R ERBRATAAR, Cond R GaERlmiBERRY plsticea by
d condenﬁation.reagtion with the silanolggfou S 0{ t he
condenging A HHeIPdETA 80 P HAEIIPRT Fihlotsgh REYHICEsaARIoxgne.  Such
Lightly crosslinked by the silicone resin (that is,
hydrophehic BRlyaTscr gahelastesio scky mizifsiah pdhasion 9k whichde demdpl enamel
through the resin nolecules to give chain branching
surfaceg gan betvameyl eyreltaringribly satiosofssitidone agsibuiot piflydiengamesidoxane in the
character) to formthe silicone hydrophobic pol yners.
copolymercaplebylst Prdfenablexthapblymeanaralpkasbura sensittve hiydiophshic pokymers
amoni a, amoni um hydr oxi de or amoni um car bonate, can
specifidafly designed for pharmaceutical use and are permeable to many drug compounds and

find application for the transdermal application of various compounds. In one such
embodiment, the silicone polymers are 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
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m xed with the silanol-term nated pol ydi organosi | oxane

and the silicone resin to pronote this crosslinking
woeearstoiee9 By copol yneri zing the silicone resi RCWUSE004/026426

the silanol term nated pol ydi organosi | oxane, there

results a polynmer with self adhering properties and

the cohesive properties of a soft elastoner matrix

characteristic of pressure sensitive polyners being

of netw@tSéHaR@ b SR&emh fHRAIicBEe MAkShhobR PoB/nasd. Oﬂ%ﬁﬂaﬁlst for example, an

properties of other sili'cone resins. In o

alkallneeﬂﬁ%gihﬂgﬁg}b?éqﬁ QIBQ OJ ity )étgﬁf&ldés any T n% %tﬁr can be

are aval rom t rni ng
mixed \Q{tﬁﬁ% sﬂgm-termé%at% o; r%g 5110)83% A {hgigwgn%g&ftﬁ? Blgo%%%%thls
s YGRS o Bl L 1 s

exanpl e, the Bl O PSA S|I|cone sold by DowCorning is. .
Polydloagaéf)ﬁl%%ea there Frouls &polymenwith saf pdiesng pranssis apd fhprpehesive
rati os nanely, 65/35 (low tack), 60/40 (nediumtack),
propert’ss /52 it rhpstamesi ymatgy haractetisticorf aresgire osmsitEveppE Fens ebeing
sensitive adhesive is available dissolved in either
distinguastied| frawethathard; alonetdstonreridi prepdriiesoo otheDGi3i0dnd resins. In one
vari ous enbodi nents, the hydrophobic polyner carrier
embodii®en) hgd@phobie pt)llymefsl od th BicheRt B £aiFhs Fbioms DRfw-Chling

present invention at a concentration of about 1 to

CompafPOitier 42%rid MeicaO-pod. preferably about 15 to about
4096by wei ght. Adhesi on Enhanci ng Agents [0031] In one

Nt 708 WoRRicREGSERL rdtRVENGLQe EO8 té/\’gb ﬁir& osﬂoxane

COHDOSQFIOH further conprises an adhesion
. t f. the anhydrous
mocis R0 ek HBELo WIS R A5S80S GV ‘iﬁs&%fﬁ%e o sou
any o) ( on to.t . .,Adhesi nha ci ng
70:30 1 SOR0C R yaibie oS BEAHISPRG SHE P DOORE pEkle 1 available
rgani ¢ materials aswell as organic natural and
in threesvﬁ?%@tlﬁﬁn g silisaresPolyme (kips emﬁ%lyeﬁ/ﬁ §loprfask)g80/40 (medium
hous silica conmpounds which function as

tack), 5@#150&@11 taek) adedht aspolzerganosidenade prassure isetsitivejadhesive is available

conpounds
dissolved in either ethyl acetate solvent or dimethicone.

[0030] In various embodiments, the hydrophobic polymer carrier is present in
the liquid whitening compositions of the present invention at a concentration of about 1 to
about 80% by weight and preferably about 15 to about 40% by weight.

Adhesion Enhancing Agents

[0031] In one embodiment of the present invention, the whitening
composition further comprises an adhesion enhancing agent, that augments adhesion of the
anhydrous whitening composition to the surface of the tooth, i.e., adhesion to the enamel.

Adhesion enhancing agents useful with the present invention include inorganic materials as
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avai | abl e under trademarks such as Cab-o-sil funed
silica manufactured by Cabot Corporation and
wdizetsroiéneb ed by Lenape Chemi cal, bound Brook, R3IT/US2004/026426
Zeodent 165 fromJ.M Huber Chemi cals Division, Havre
de Grace, MD 21078; and Syl ox 15 al so known as
Syl odent 15, avail able from Davi son Chem cal Division
of WR G ace Corporation, Baltinore, NMD 21203.
well asQﬁ%&fnﬁ’d Rht@IbAR SBMbS ?Jlﬁﬁefs NBISSmi CmALhRS hﬁ:ﬂld% @%MOHQ silica

erlal such"as silica, is surface treated

compofi? ﬂ'mﬁ&ﬁnt J;eth?cﬂ $ AWertl f@g%@&%@%@ﬂ&dy gd?ca[ gogg%unds

rop ObIC conponen enlng SVS
terkal s e.in ed ht
avaﬂabcpoqn%ggrl ttfngﬁrgar f %r e€ ga (%{SIP ﬁ @#%?ﬁ‘ggd e Cabot

ert .es.. of r hObI pol yners th
cororfihid SFEP et bad <aisear ﬁmﬁeyﬁs 808 A0l weé&om M
maxes, i n¢l.usive of bees wax nlneral oi | astlge
Huber (Gheidetia Dorisiaps Seste & Orasad N1 108 Ry rich Syloxp L e
white petrolatum_ shellac, versagel (blend of I|qU|d
Sylodeptarlaf favailableu fione Menvispn e@l@ng@g} r Bhesitly difo§eRatGeece Corporation,
copol yner) pol yet hyl ene waxes, microcrystalline waxes, '
Baltimpe] Wil @20%nBy, cepainyenitodimenys, f ihoi@amt aidinglonsehiBéiirg material,
copol ymers, and insol uble polyacrylate copolymers.
such af QB3] isAlusfacetikaed ity @ompatiiiRsihe mdaehan ehld@ciag &ipbs RItE the
l'i quid hydrophilic polymers including polyethylene

hydropﬁbms@éﬁpoﬂéﬁﬁu@me%mhﬁ@lﬁmﬁf et hyl ene oxide having
the general fornula: CHOCH) CH H wherein n

r ep(/ E{Jt S Or éa}h% eﬁgﬁ vﬂﬂfﬁ’ﬁ{ag M ﬂ&ﬁ%%'éﬁ@ %o&é?ﬂt@o%s of the

Pol | ene”g yco aval rom emc

s 53R B WOF I S P

mel of. the as wel l.as ponionic
inventify et iAo ageins B astoR H@(eéﬁa“']ﬁ%?ﬁf bF7e B guineral

of }he fornula FEHCH O (CHe )(C2H4 )
oil, plastigel, (a blend of mineral o1l and polyethylene), petrolatum, whlte petrolatum, shellac,

versagel (blend of liquid paraffin, butene/ethylene/styrene hydrogenated copolymer)
polyethylene waxes, microcrystalline waxes, polyisobutene, polyvinyl pyrrolidone/vinyl
acetate copolymers, and insoluble polyacrylate copolymers.

[0033] Also effective as adhesion enhancing agents are liquid hydrophilic
polymers including polyethylene glycols, nonionic polymers of ethylene oxide having the
general formula:

HOCH; (CH,0CHjy) n,CH,OH

wherein n represents the average number of oxyethylene groups. Polyethylene glycols
available from Dow Chemical are designated by a number such as 200, 300, 400, 600, 2000

which represents the approximate average molecular weight of the polymer, as well

12



The bl ock copolymer is preferably chosen (wth respect
to a, b and c) such that the ethyl ene oxide

woansstaitaeent conpri ses from about 65 to about PE¥USY004/026426
wei ght, of the copol ymer nol ecul e and the copol yner
has an average nol ecul ar wei ght of from about 2,000 to
about 15,000 with the copol yner being present in the
liquid tooth whitening conposition in such

as nonieAR GRSk c8pdIOMet dXakhyIdR o RHERAS bfdp?l%né Sxidb @pihd f@nuiLom
tenperatures (23C).” [0034] A par

icularly desirable
bl ock copol yner for use in the practice of the present
invention is available comercially from BASF and
designated_Pluraflo 1220 whi ch has an average
nol ecul ar WERHOM Caldef (G REIH The hydr ophi lic
pol y(et hyl ene oxi de) bl ock averages about 65% by
wei ght of the polymer. [0035] Adhesi on enhanci ng

The blegeddhslyeRFPisotefdrdbly SHIBROGH re§ecOlo 2/ Blin@¥F s@ERRAI theBth$lene
of the invention are present in an anount of from

oxide 8RRt ERnARRYEAP WY ¢ tdBbout PF58] &aREXnt, (dPeine cog?lymer

adhesi on enhanci ng agents are present “i n an anount

ot B A 0 B LA 2 o o
o003 LSS R i R s

flavors, sweetening agents, surfactants
concengaion thaicthe ppraposifisans Bauid gt oomfempgratres (3°6dent s,
pl ague buffers, vitam ns, anti-caries agents,
ant [008Hhqué payintlaly dsiehie block cogplayemfos pseciol the pragtice of the
agents, pignments and opacifying agents, for
presente koo [OHBThbIE nconendreiblly a0 BABIMbAd desipnaed luraflo 11220
surfactants are present in the whitening conposition.
which THe SR aSbihb@Ghasiutar akEghr 6 S50abloy8000NMPRS hlBpMiE holyi&hylene
whi t eni ng agents and serve as sol ubili zi ng,

oxide) BlotRE¥cEAdY abSIt8E S dyivdl t%@%e‘giﬁi&){’r{lé}g agents. In one

aspect, surfactants are especidlly effective to

fg'et&bhbj ZeA%hEJigﬁ/ %Ehﬂlgingg%&ts E&plfokr&i’ % éo%np%gi?iloﬁse %f fx%rrious
embodiments of the invention are present in an amount of from about 0 to about 20% by
weight. Preferably, the adhesion enhancing agents are present in an amount of from about 2

to about 15% by weight.

Additional Ingredients

[0036] As previously described, many other components may further be
included in the whitening compositions of the present invention, and include flavors,
sweetening agents, surfactants, anti-microbial agents, anti-inflammatory agents, plaque
buffers, vitamins, anti-caries agents, anti-plaque agents, desensitizing agents, coloring agents,

pigments and opacifying agents, for example.
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l'iquid whitening conposition. A particularly useful
noni oni ¢ surfactant is a water sol uble pol yoxyethyl ene
wonoasé®p of sorbitol with a GO to C18 fattypratius2004/026426
mar ket ed commerci al under the Tween trademark. The
Tween surfactants are m xtures of A Oto Cfatty acid
esters of sorbitol (and sorbitol anhydrides),
consi sting predoninately of the nonoester, condensed
Wi tfposPput Il Qedfn BRLBEEHRALY nBkiekk dRfactts®8reObresent in the
et hyl eneoxi de. The fatty acid (aliphatic hydrocarbonyl
hiten{HBNHOBBYY | PhAC isthra i 4Ry RBmBheiY ! Gfliteni
v ltenggg. , Ioaué%{c,ﬁbeg M t?c, Sstglgaﬁég, B?P?ei Iggaét?idiﬁwt&g %ﬂxtemng
P 20.(e.g. . Tween -] eci gl |
agents g0 Y308 BENFultl pnity SPuplyipk dof §RGE Yebts. n one aspect,
surfact%glﬁgrgx getch | feeg%t: \fzﬁot)o(’sgﬁémz{e gt rrgla%nol i?ﬁ%;l tif %ax%)gg% %esfired for the
o ijght and preferably 0.5 to 40% hy wei ght of the
liquid waeniee eQIpRAsEion; o Paftisulagy usefuh Roripmie dTtasitnt vim 8 rveaterluble
whi teni ng conposition has a flavoring agent, the .
polyoxy¢thylerd menesgesn of serbifell with e C10rtork BsBbtacil markessd epsnmercial
wel | as various flavoring al dehydes, esters, alcohols,
under thad veenitlademarkt dihiedlvecen Exeaqires awfmixheeesSEhd talldifdty acid
include oils of spearm nt, pepperm nt, w ntergreen,
esters shseditolatandciotbitr] Bdgdrides) wdhyigtingSpret@mhinateBMof the monoester,
ci nnanon, lenon, linme, grapefruit, and orange. Also

condend&B{vith 286@ FLTH) préRAbBAITOURS0, RO ethRIYAAE®. ®RS fatty acid
anethole. O these, the nost commonly énployed are the

* . . . i . h .
s UL O Sk SRS o B S, v
palnﬁti\ggér’%%a?ﬂl &gitcf:a%gﬁgg ?o%gfl}ta%@ot @egdglgxﬁ%%%g E%Psg)gc:;igﬁl f)rgﬁetarea and is

entratio
re preferably about. 0.1 to about 0.5% .

commdfly GrBhE G95F DR RBHBN hiin( QAREP Y FeotRRiFR; nghe nonionic

conposjtion i s _sweetened, a sweetenjng material is
surfoctiit Sgnsitg AboR R ATTARY BHEEGRAIPEHERDI S (ha0% b Bk the
. .. agent. Suitable sweetening agents are water-sol uble
liquid ¢pmepositienude sodi um saccharin, sodi um cycl amat e,

xylitol, perillartien, Dtryptophan, aspartane,

di higd38} halc amembadichenhevhbicktbe wiitening composition has a flavoring

agent, the flavoring agent is selected from essential oils, as well as various flavoring
aldehydes, esters, alcohols, and similar materials. Examples of the essential oils include oils
of spearmint, peppermint, wintergreen, sassafras, clove, sage, eucalyptus, marjoram,
cinnamon, lemon, lime, grapefruit, and orange. Also useful are such chemicals as menthol,
carvone, and anethole. Of these, the most commonly employed are the oils of peppermint,
spearmint and wintergreen. The flavoring agent is preferably incorporated in the whitening
composition of the present embodiment at a concentration of about 0 to about 2% by weight

and more preferably about 0.1 to about 0.5% by weight.
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concentrations of about 0.01 to about 1% by wei ght.
Sodi um saccharin is preferred. [0040] O her

wongsadé®nt s whi ch are included in various enbedrmsmiosg/ 026426
of the liquid whitening conposition conprise materials
commonly used in the oral care fornul ati ons. These
i nclude: antimcrobial agents, e.g., Triclosan,
chl or hexi di ne, copper-, zinc- and stannous salts such

as poBo] Cl il 8fBodiAleRE WHLPNAL SvhifhAS @nfokiidhSs REIHE, a

zi nc C|1rate and stannous pyrophosphate, sangui nari ne
: ' i 6k ' Ngitabl
ovesefie RSk IS0, 1280k P Sy TR MG v
chlorhexidinecﬁa | uconat.e etidin oct di n
Akt

as he . ni
sweetefiig ARG c AT G al S S SRANG) re LT GORMET coamets
it e e BTGP PG PR aOI VOB G, bd the like, in

flurbiprofen, aspirin, indomethacine; anticaries
concenfigiaons OT ahruh 084 te alnud ko bycueighty ppdivpeigadierin s prafeared.

stannous fluoride, am nefluorides, disodium

nmon®O0Qbr opithes pheredents avhiahdire imdludedein ajphiowsp brabediments of the

pl aque buffers such as urea, calciumlactate, calcium
liquid ghhiteingp haspdsiicn aochpsise anstetiats painyaatly | adeds jn vthe aotiahscare

such as Vitamn C, plant extracts; desensitizing
formul@@@et T hese ihcludpOd idbsittobial b éndd, @, g. Dl El6Sh U] 6ihkeQidindec opper-,

potassiumtartrate, potassium bicarbonate, potassium
zinc- aRX &hidfoBs sAIQLBGSAsUIMJI ViR Anfdbiatd St bHASR] §etiuA 980 (cfrate

ef fective agai nst dental cal cul us such "as

a Tl ' t di [ I

and. st B BIRPAR e S Buiile PR Ao gt Hmonium

compor i(ﬁol éﬁ@fﬁoﬁs" hcaeg}gﬁ?d%ﬁoita%e t%:hjo%ﬁg'l %%‘%?a?ﬂ ef: Quch as chlorhexidine

acterroclns, S, enzynesesuch as papai n

. | ucpanyl.ase;  opacifyi agent s, pi ts, colorin

digluodgle, beXeliS roctraldie oKy 01 MGG LSS PDhofi gompotnds, such
.anticaries efficacy such as sodi umfluoride, potassium

as 2,2' oyl enghis-(4-chloro-prtiesrorhenalicantipndlagumaing fgents el apeibuprofen,
. [0041] In one enbodi ment, the tooth whitening .

flurbipeederp o 8sition ivdesnethpsinep| idighmgy gees asuchoregubedium-, calcium-,
Conponent Cont ent

magnesium- and stannous fluoride, aminefluorides, disodium monofluorophosphate and

sodium trimetaphosphate; plaque buffers such as wurea, calcium lactate, calcium
glycerophosphate and strontium polyacrylates; vitamins such as Vitamin C; plant extracts;
desensitizing agents, e.g., potassium citrate, potassium chloride, potassium tartrate,
potassium b{carbonate, potassium oxalate, potassium nitrate and strontium salts; agents
effective against dental calculus such as pyrophosphate salts including the mono, di, tri and

tetra alkali metal and ammonium p yrophosphate and tripolyphosphate salts; biomolecules,

e.g., bacteriocins, antibodies, enzymes such as papain, glucoamylase; opacifying agents,
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Hydr ophobi ¢ Pol ymer Carrier 1 to 80 wt % Adhesi ve
Enhanci ng Agent 0 to 20 wt % Wi t eni ng Agent

WORersoméxe) 0.5 to 50 wt % Surfactant 0 to 50 WRCTAS2004/026426
Flavor 0.1 to 1wt % O her Conponents (can be HOH) Qo
1t %Dental Trays [0042] h various enbodi nents of the
present invention, the teeth whitening system
conprises a dental tray operable to conformto the

plgmerrqtéJ IcbREiRg Arerfs LROMLRIE iRl o@ dﬁﬁ saﬁg hhRES bhtichR&s éfﬁ@ﬁcé‘r su?h as

|ten|ng conposition ca red to the surfac

i fﬂfoq%%oﬂsalhﬁ@ffuo%ﬁeﬂaﬂ%w%téh%%;s‘cag@%%sg B3 o
T OBl S Rk G i

%re surfaces that are operable to confront at |east
generaliQEMUldr f ace of a tooth that is to be whitened. [0043]
Dental trays are well-known in the art A dental tray

Ccempomsntgeneric (e.g., off-theoafeatf) or custom

Hd§3|!8%edelor rté1e .grubj ect (h;_nraa or__ot r(;gr animal ) With
AdhesivefEabancofg Ageattray i s cont adxte@0witt’h t he tooth

WhHSHAS h¥etic Pé}oﬁ'ﬂéﬂ ple teeth), and g gphi tening

conpostttron+S P coat

m-tted—torbathie—or—coat—the

Surfagteni t eet h, The dental tray wiltb 50wt %i t hin a

Flgwhl ect’s mouth, and may coyer @] |, 0ftd4;he upperor

OWET teetn or a tTom thereof . T certain
Ot V\E }%A]FHH| tray nrputofptwlfoﬁmr hot h t he
upper and Iovver teeth, such as a nouth guard typically
worn by athletes. The dental tray conprises a tooth
bed or reservoir forned between an inner and an outer

sidewal | . The teeth arlé@fﬁﬂé'&@éﬁ into the tooth bed. The
outer sidewall wll accordingly be disposed between

t he[0042] In various embodiments of the present invention, the teeth whitening
system comprises a dental tray operable to conform to the surface of a tooth or plurality of
teeth. The tooth whitening composition can be applied to the surface of the dental tray by
manual application, such as by painting. Thus, the dental tray is operable to retain whitening
composition and to be inserted into the oral cavity. Further, the dental tray preferably has
one or more surfaces that are operable to confront at least one surface of a tooth that is to be
Whitened.

[0043] Dental trays are well-known in the art. A dental tray can be generic
(e.g., off-the-shelf) or custom designed for the subject (human or other animal) with which it
is to be used. In either type of dental tray, a surface of the tray is contacted with the tooth
(usually with multiple teeth), and the whitening composition is permitted to bathe or coat the

tooth/teeth. The dental tray will fit within a subject’s mouth, and may cover all of the upper
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outer surface of the teeth and a patient's cheeks, and

the inner sidewall will be disposed between the inner
weuodsaae9of the patient's teeth and the nout h eaviuse04/026426

Dental trays designed to sinultaneously fit over the

upper and |lower teeth preferably include air passages

to permt the wearer of the dental tray to breathe.

[ 0044] The dental tray can be of any conventional form

or lowe AebtRALpdrti e RBY elﬁtdeﬂﬁﬁleh%oa!ﬁ%ﬂtst H& (R ﬁ§§ hfay fit over both
pol ynmers. Thernoset polyners al so can be used

the upp@@gﬁ?ﬂ%me@ﬁ I%Beds tayr}l%ﬁ'ltlﬁ glﬂat %@E&%F}? e\{esf l’l%'d%tgl tray

toalowflexibilit

compné'&%{twath b@d}'} ts?o{vﬁ L ?cgg'%g %ge galte?] 61? %B%Th z}rngc% egvaﬁh;[%P teeth
e f@ﬁ?@xﬁoﬁ@ o 5805 KAl 0 L St v

rene and derivatives, polybutadi ene and
outer sﬁéaqyev%fty g deeth gail i RasisRnhoalkl 28 e, tney sidowalhayill be disposed

pol ynet hacrylate and its derivatives. These can be in
between ﬂ%’é@@r sufaemeidhe patieats teatheanflghermbuthrdarigy. aDeutst wapis slesigned
dental tray, a cast is taken of the teeth and gum area
to simuditnepuglatiitemer thawdppse tnd laweh eethogpéfesblicinplotly ae padshgeatd permit
pl aced over the cast and vacuumfornmed to the shape of

the wedrbreofttleeddntah dy gbreathe.gi N of the patient h this m
anner, at ray int he s hapeof t he teethh avinga r

esef00a4] or The @dnthh&hy ©afbeCONER) Rofvethibla® ThRE and made from
formulation is fornmed, and can thus be used to treat

o PEIBEAESERLELD 084S SRRy B, e s
o G R o
e e A T

)0si tion may be applied to the dental
polypl’qpﬁfiﬁ)e R j tBE@ aert"éﬂm@né ﬁ&pq}g@?rwlmn@ glasippictse Aplygrethanes

conposition contained in a storage reservoir. Tooth
and  deapyatiges, ngolpapr¢latiarsy, okystyeansodndre derivatives; dpokybeiediche and

present invention, a tooth
derivatives, polyisoprene and denvatlves and polymethacrylate and its derivatives. These
can be in a sheet, foam or a laminate form. In forming a customized dental tray, a cast is
taken of the teeth and gum area of a patient and set. A thermoplastic polymer film is placed
over the cast and vacuum formed to the shape of the teeth and gum margin of the patient. In
this manner, a tray in the shape of the teeth having areservoir or bed that can contain a
whitening formulation is formed, and can thus be used to treat the patient’s teeth.

[0045] In one embodiment, the whitening composition is applied by the end-

user (a consumer or dental care professional) to the surfaces of the dental tray prior to use,

such that the whitening composition contacts the surfaces of the teeth to be whitened. In an
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whitening kit is provided, for whitening the surface
of a tooth in the oral cavity of a human or other
wanoosie®abj ect, conprising a dental tray oper abiastmn/ 026426

insertion into the oral cavity of the subject

conprising a reservoir. Such a dental tray may be

sel ected to correspond to any of the enbodi nents

descri bed above or of those known to one of skill in
alternate Ne@ntdiment thet WAt inbedribisAlin knhy b dpPREd EP IR §RT thhy and

tooth whiteni ng conposition conprising a peroxide

shipped{oi the Dk ARER %heaﬂﬂteﬁingxgﬁlﬁ Q%Efigﬂt %n%eiﬁlle(a)ﬁﬂ Q%to%%%g%gvdair.

carrier having a viscoSity o east about
centi poise. h one e [ t, tooth whitening kit
may be enpl oyed to i$égiﬁﬁﬂ§§%§l§ff a tooth in the oral
cavi fa, human ther animal subject using the kit
desjpplxggd gbc?{}e?m&?fg’inﬁmt ﬁ%cc\’/'\ﬁ?‘g elf ﬁéf PEFRERs iYegioy. g2 tooth
. .aE%}Led to e reservojr in the dental tray of the kit
whitenig, ttl%%mﬂdﬁér Prowhitraing the gptage of #togth indhepral cayiy pt 3/ nagan or
that the whitening conposition is contacted with the
other aniat gbjechcomprsing adental sy lwpersbiedouingertiorpints therbrsd cavitytof the
_ the present invention provides a nethod of whitening
subjectichmpsising ageseofoim $uwbtahddntal ttag noayabe sedoetedyto @brrespondremany of
or other animal subject using a tooth whitening system
the emlomtinents idagribed alndval ortofayoss dniow ta oaidrdf ak#l @p@E akl eTHOooth
confront a tooth surface, and a tooth whitening
whiteni@@ A0 Finthed NcddQPHREd Si RFtHA wiktEAiRE JoehyBEAPA RAfriding a peroxide
hydrophobi c pol ymer carrier. . The nethod conprises
whitenifP Rb¥itHad By R YPHBOR diloRhel NG S8 avid %ywﬁ&git of at least
inserting the tray into the oral cavity So that ! Re
| [ i t he .ace. of the
sbout PIBRERHAR, 2 SO ACHER 0O B yBHERAE Fi gt P pploved o
uffi.cient .t o satisfactori ef f ect whi t eni ng, .of the .
the surfle o 51 G ih O Btal SHAGC b tisEe 6F § epp L Gtibisisihe the 1t
. riod of ti p at least partially whiten teeth.
des"ﬂbg‘ﬁﬁ‘%wéaw{lﬁfé tggpy IPTHRE GPIPQSHEOTS is GRPIIshigt the resergirintthe dental
hours or |onger. The substantially non-aqueous tooth
tray of\{he tkdh prey ﬂ?ﬁo%ﬁbﬁ flhegninsertedf g they erabeayitya sp ghajethe whitening
period of time, since it is not significantly diluted
composgforyig aervieaied wishihelsarfaterof die toothy duri ng t he

Methods
[0047] 1In one embodiment, the present invention provides a method of
whitening the surface of a tooth in the oral cavity of a human or other animal subject using a
tooth whitening system comprising a dental tray having a surface operable to confront a tooth
surface, and a tooth whitening composition comprising a whitening agent and a hydrophobic
polymer carrier. . The method comprises applying the composition to the dental tray and
inserting the tray into the oral cavity so that the composition is contacted with the surface of

the tooth. The contacting occurs for a duration of time sufficient to satisfactorily effect
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treatnment tinme. [0048] In another enbodinent, a nethod
of whitening a surface of a tooth is provided

woaopErnie9ng contacting the surface with a whit eaTmg2004/026426
conposition contained in a dental tray, where the
whi t eni ng conposition conprises a whitening agent and
a hydrophobi c polyner carrier. In certain enbodi nents,
before the contacting, a dental tray is fornmed that

whiteni%? g tianiebd! TusC MR BhABidCoRuB UGS 2EErTiRfen ﬁ%érfaatdinm&r todht least
urality of teeth, to be whitened. Furt after

partiallf Qe tdefl Iﬁg]@dnpbpet g% ggfrﬁﬁl'e sﬁ%ﬁ% %‘tﬁ)ﬂ?& 5 mt 32 %Z?g &J longer

ray fron1t e surfa eto and en tr

The suﬁs?a%ﬁﬁf‘l’? I’u&% gqueoug tl?)g t\9h1 H}P\g octg?nl?gﬁlﬂgr?? t ?‘%r a longer period

In cer

desensi ti zi ng f. . can be lie V|a use of
of timef §Fhdh % Ao% gy eqt “ué%na% EAHSE dFfR it deqtplotray during the
desensitizing conposition is applied via use of a
treatmegblWBeisi ti zi ng t oot hpaste for several days after the

whi t eni ng procedure. Such desensitizing fornul ati ons
pr d08A8b | y Incanether ambediments e nantleodod ! whitening 4 swfang of a tooth is
potassiumnitrate, citric acid, citric acid salts,

provideglt ¢apmpirising cdutaptingl ¢heamufachavith kewhiknimgmgmsi@bﬁ roentatned in a
tooth whitening procedure is followed by a tooth

dental 65 e/heretthe whigenigo@theki€ioh Sorapiedes b ettehiaf a%"ddlbhﬂi hobic
are susceptible to tooth sensitivity proble [ 0049

polymef B&riet. i €bridhi &Y dREert) BRRSd the QAtaOfingd Q%eﬂﬁa?ﬁ%nfs formed that
invention are prepared by adding and mxing t

substantifgy @hBRLS 101 LibficS Q)Y{paofd ! éo(E‘ é?)(l)l%lalztg dé {%ﬁ \f@sb%exkrhnened

such as a stai nl ess stee n

FurtherI :ﬂ“tetr Ii)k?e S EREN ttljleolﬂetﬂgd é(;}ﬁe% s'egf{alngovm ‘&1 ?%rg% ot{f‘éll fgpnéglg esarface

nposi ti1on, S are Aty an
he fo n |d anhydr ous .
of the {gBf %@n@%%&w R hn oot 9 e Fopmowicn i
. po r carrier er.oxi de whi teni ng agent, adhesion
i BB B RS Ry 5980814200 S
sweetener. The ingredients are then mxed to forma
tray. W AiRyBsie curbodimnes; $he Wessokitizingncorisition| is tapplied ot asit of a
of the tooth whitening conposition will be about 0.05
desensitigihg toohnphte fooseybalitlaystafts ke whitening procedure. Such desensitizing
formulations preferably contain at least one of the following: potassium nitrate, citric acid,
citric acid salts, strontium chloride and the like. A process where the tooth whitening
procedure is followed by a tooth desensitizing procedure is preferred for subjects who are
susceptible to tooth sensitivity problems.
[0049] The liquid whitening compositions of the present invention are
prepared by adding and mixing the ingredients of the composition in a suitable vessel such as

a stainless steel tank provided with a mixer. In the preparation of the liquid whitening

composition, the ingredients are advantageously added to the mixer in the following order:

19



wei ght, and preferably about 2 %y weight to about 8 %

by wei ght. The viscosity of such a conposition is
wahos01&099 000 centi poi se to about 900, 000 cent PODIUS2004/026426

and preferably about 200,000 centi poi se to about

600, 000 centi poi se. Exanples [0050] The present

invention is illustrated by the foll owi ng exanpl es but

is not to be limted thereby Exanpl es 1-4 [0051] The

liquid QMh@sﬂQQﬁe Bﬁe%?ﬁars%g agwner éﬁg&lbljah(fb% g@??/@lyc arrier),

I nNg SI I cone ner cli

perox1cfl%:nv9}glt gltﬁ:geatgﬁliltc %sigr? Fmﬁl{]a% i e]h% gnc? alw E%;regﬂavor Soz 'sgrg\%tgner.

ven ni xer
. onent are for nm nut e hi .
The inGRT AR a1, et R St CaA %%%?%&PWS cﬁspsﬁwés%ﬁmﬁme@&}mwm
cont i nugus]| for 3 m nutes_at high speed w t hout

oontent,of thetepthawkicgping cggippgiien will ke thash0Qadeay éﬁﬁ’tghﬁf%(@&“t 10 % by
. continued for 10 m nutes at hi peed without vacuum
weight,Tand prefeisaply-abaniad, Vo by veght3g %Wgr% derveightoXheeiscosity of such a
peral kali and flavor are added and m xed on | ow speed
composifiorh cugbora SOWAD foentippisei nwtbest 0000 ventipoise iasd tpheferably about
applied and the formulation is mxed at high speed for
200,00 beraipdist tdtalt G000M0sntifoe52] TABLE 1 | ngredi ent
Exanple 1 Exanple 2 Exanple 3 Exanple 4 (W. %9 (W.

%W (W. % (W. % Dow Gommi@dg 30.0 30.0 30.0 30.0 8 -
7016Dow Cor ni ng 20. 0 16_—%@_.4 20.0 Q7 - 9120

[0050] The present invention is illustrated by the following examples but is
not to be limited thereby.
Examples 1-4

[0051] The formulations in the following Table 1 are formed by adding
silicone hydrophobic polymers commercially available as Dow Corning Q7-9120 and Dow
Corning 8-7016 in a dimethicone solvent to a Brogli mixer. These two components are
mixed for 30 minutes at high speed without vacuum. Sodium saccharin is added and mixed
continuously for 3 minutes at high speed without vacuum. A COP Plastigel 5 is then added
and mixed continued for 10 minutes at high speed without vacuum. The Polyplasdoxyl
XL10, 35% hydrogen peroxide peralkali and flavor are added and mixed on low speed
without vacuum for 5 minutes. Full vacuum is then applied and the formulation is mixed at

high speed for an additional 15 minutes.

[0052] TABLE 1
Ingredient Example 1 Example 2 Example 3 Example 4
(Wt. %) (Wt. %) (Wt. %) (Wt. %)
Dow Corning | 30.0 30.0 30.0 30.0
8-7016
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Pluracare - - - 0.05 L 1220 Pol ypl asdone 25.0 25.0

25.0 25.0 XL -10 COP 20.1 15.5 11.91 Plastigel 5 (Lyne
woabs)185%% 4. 0 12. 14 44.1 12. 14 Hydrogen Per oxPd&/US2004/026426

Peral kali Sodium 0.3 0.3 0.30 0.30 Saccharin VWM nt

0.6 0.6 0.6 0.60 Flavor Viscosity 180,000 180, 000

270, 000 360, 000 centipoises (cP) [0053] The

formul ati ons of Exanples 1-4 have viscosities of about

40N oY

U P—to 50 CP. e 101 1rurat Im OfTy I'T T1ave
o7 st e consr ey v bFng cppl oo (PR 1y
Pluracgrg, o conp03|t|pn ffomthe tray|By the naturalﬁﬁpushlng
lezoar‘tl oh of saliva. CLALNS
Polyplasdone | 25.0 25.0 25.0 25.0
XL -10
COP 20.1 15.5 11.91
Plastigel 5
(Lyne Labs)
35% 4.0 12.14 44.1 12.14
Hydrogen
Peroxide
Peralkali
Sodium 0.3 0.3 0.30 0.30
Saccharin
VW  Mint | 0.6 0.6 0.6 0.60
Flavor
Viscosity 180,000 180,000 270,000 360,000
centipoises
(cP)

[0053] The formulations of Examples 1-4 have viscosities of about 180,000
cP to 360,000 cP. These formulations will have a workable consistency when being applied
to a tray and in adherence to teeth. There also is a low loss of the composition from the tray

by the natural flushing action of saliva.
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What is clainmed is: . A tooth whitening system
conprising: a dental tray having a surface operable to
woaondsroaevoa t oot h surface; a tooth whitening PCT/US2004/026426

conmposition conprising a whitening agent and a
hydr ophobi ¢ pol yner carrier. 2. A systemaccording to
Claim1, wherein said hydrophobic carrier of said
whi t eni ng conposition is substantially non-water
soluble. 3. A systen1acQEAﬂ%§g to Cdaim1, wherein
sai d whitening conposition has a viscosity of greater
.than about 50, 000 centi poi se and | ess than about

What iggdeimsdds: cent i poi se. 4. A system according to C aim 1,
wherei n said whitening conposition has a viscosity of

het weanoaiiaulitcARid 900m eemnbiaR:se to about 600, 000
centi poise. 5. Asystemaccording to Claim1l, wherein

sai d weeatakrayhayBessufaseperblege cerEont pdonth sirfasen

about ' % of -saj [ ]

ol ymsreugyARihe HnllRl O HBleEh SR L RE ke
hydrophétee polpmsaéadri¢érydr ophobi ¢ pol ymer of said carrier

conprises a siloxane. 7. A systemaccording t o Caim

, Wherein s aid hydrophobic p olyner of said carrier

QONPr AS efstedn Scddrdip Qo @S 1, &heRirs Y&l SiRpBObi6i daftid oF said

. Caim, wherein s aid hydrophobic p olyner o f said

whitenigg compositioiis splstantial ey watgnsebdle- oxane. 9. A system

according to Caim1, wherein said whitening

conposition conprises from between about 0.5 to about

80 weAgsysters e¢cosdingl twkilaimni, igheagie repid1 @hitolingy sergposition has a

vicos QST e USRS BER

chl orites and hypochlorites.

4. A system according to Claim 1, wherein said whitening composition has a

viscosity of between about 200,000 centipoise to about 600,000 centipoise.

5. A system according to Claim 1, wherein said whitening composition

comprises from between about 1 to about 80 weight % of said hydrophobic polymer carrier.

6. A system according to Claim 1, wherein s aid h ydrophobic p olymer of said

carrier comprises a siloxane.

7. A system according to Claim 1, wherein s aid h ydrophobic p olymer of said

carrier comprises a silicone resin.

8. A system according to Claim 1, wherein s aid hydrophobic p olymer o f said

carrier comprises a polyorganosiloxane.

9. A system according to Claim 1, wherein said whitening composition

comprises from between about 0.5 to about 50 weight % of said whitening agent.
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11. A systemaccording to Claim1, wherein the
whi tening agent is selected fromthe group consisting
woho@Emiy9d nyl pyrrol i done/ hydr ogen peroxi de, | i garas2004/026426

hydr ogen peroxi de, urea peroxide, sodi um percarbonate,
sodi um perborate, and m xtures thereof. 12. A system
according to Caim1l, wherein said whitening
conmposition further conprises an adhesi on enhanci ng
agent from about 0.1 to about 20 weight % of the
whi t eni ng conposition. 13. A system according to Caim
19, whesystem s@bdlimgiioaSipion ], ewiltracic itgwhigening zgenpisisslested from
one or .nore conponents sel.ected.-fromthe group

the gro g ForRisiFpg B lEbe B IRPE R e < compr . si ng
et hyl ene oxi de, nonionic c opolyners conprising

et hyl ene oxi de and propyl ene oxi de, pol yethyl ene
déi 1 ed isicer agcorsing o iy . harem hivBiTRg aeeat Isisglgeted from

the g g DML oK R 3R, i fhog peronide
urea perexigin sodiimipefaarbohate, sodivpy peslgateradamixtvoesghertofi he
foll ow ng conponents: a surfactant, a flavoring agent,
a desensitizing agent, an antim crobial agent, an

dot i - easysessn agenling andlagn 1amtbereixd baid wdstenigg Rbmpdsitionfurther

system_accordi.ng to d ai 1, wherejn said itenin
compﬂé%nﬂb SR CURBRE AL MNP b dht 1 SR Breigl o of the
whitenWgic8fbodti@f. sai d hydrophobic carrier, between about

0.5 to about 50 weight % of said whitening agent,

bet ween about 0 to about 20 wei ght % of an adhesive

hang ent.. t - u . 0 ' %
I e B kol PERR R, i <Rl gt i Bich gent
comprivesi @letd¥ormdre aofpanantd seipctedeindn tleengrobye covesisting lduaxest wonionic
about wei ght % of ot her .canponents. 16. A system .
polymely GompHisip? Fﬁ%ﬂsm&ﬁ BOHEREF APAEIES fOiReing gylene oxide and
propylé&feriides 9§1yath?ﬁh@ Ghiadd BRERE bR dpdtio@irh ey@ésHeBic silica containing
consisting of: a thernoplastic resin and a thernoset

compoprds; gpdymixiysessihigieatn according to Caim 1, wherein said
dental tray conprises a

14. A system according to Claim 1, wherein said whitening composition further
comprises one or more of the following components: a surfactant, a flavoring agent, a

desensitizing agent, an antimicrobial agent, an anti-caries agent, and an anti-calculus agent.

15. A system according to Claim 1, wherein said whitening composition
comprises between about 1 to about 80 weight % of said hydrophobic carrier, between about
0.5 to about 50 weight % of said whitening agent, between about 0 to about 20 weight % of
an adhesive enhancing agent; between about 0 to about 50 weight % of a non-ionic
surfactant; between about 0 to about 1 weight % of a flavoring agent; and between about 0 to

about 10 weight % of other components.

16. A system according to Claim 1, wherein said dental tray comprises a material

selected from the group consisting of: a thermoplastic resin and a thermoset resin.
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t hernopl astic resin selected fromthe group consisting
of : pol yet hyl ene and pol ypropyl ene pol yners,
wdeniswasisves and copol yners thereof; pol yuret haaeasand/ 026426
derivatives, thereof; polycaprol actans; polystyrene
and derivatives thereof; pol ybutadi ene and derivatives
t hereof; polyi soprene and derivatives thereof;
pol ynmet hacryl ate and derivatives thereof; and m xtures
thereof. 18. A systemaccording to Claim1l1, wherein
the tooth whitening conposition is substantially
dadnt aidneystem ado;erddi@wttcaICIainayl W&reiA seed hipdtabftray comprises a

themoﬁﬂ%t&ce{éﬁﬂgseiegfeﬁ eting eﬁ%rl%{q% égﬁsg 131g L?$1 %19%9%% @]?(fff V(i)lglgrogllene

polym@x; caeriliatigest andCl o@pdimyﬂnarsc CHEROIf;S polguRfhyd Red td¥ivatives, thereof;
03|t| on.to theﬂdental fray_and_ inserting the tr

polycaprRligiarte QOLSESRR By SETTHIES thecelorisbanadse; ad derivatives
thereoﬁ?&&ﬁ%r@ﬁe Whd &ﬂv‘ﬁﬁ‘ve%l{ﬁér@&ep& 8oy RS thd ivadvdiBE DO and
whitening a surface of oot h, “conpri si ng

mixturgsghereeft i ng the surface wit h a whi tening conposition

contained in a dental tray, wherein the whitening

conposition conprises a whitening agent and a

H$dr ophsysiem pajoyding toCGfahh ey wherein then®bthochitnigr dinpdsition is

ei, n ore said contacting, formng a

SubStarglﬁﬁ¥3%‘éalg?aAh d 3Y tray that substantially

conforns to a surface of the tooth to be whitened. 22.

A method according t o Caim20, wherein said

HYdr opreihed @éwmt@nngﬁhessmf@pem iatteothrig tlmmlo@wy ofia haman or
t I n I
other S SR, 90 I NTEF ach QUMD 6, Chim, f, B
compositimpcbtsithe; alentahsrag aridstsatihy thé trpyenit@rthd oad @bﬁ}dtso that the
000 centipoise.24. A nethod according to d aim 20,
Compom@}]&cﬂmég[?%aﬁb CPHBH 11“09ﬁ“er of said carrier

conprises a sil oxane.

_5 )

gn g applying the

20. A method of whitening a surface of a tooth, comprising contacting the surface
with a whitening composition contained in a dental tray, wherein the whitening composition

comprises a whitening agent and a hydrophobic polymer carrier.
21. A method according to Claim 20, wherein before said contacting, forming a
surface of said dental tray that substantially conforms to a surface of the tooth to be

whitened.

22. A method according to Claim 20, wherein said hydrophobic carrier of said

whitening composition is substantially non-water soluble.

23. A method according to Claim 20, wherein said whitening composition has a

viscosity of greater than about 50,000 centipoise.
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25. A nethod according to Caim20, wherein after said
contacting, renoving said dental tray fromthe surface
wohodasiesoot h, and further treating said surfaeeTaS200he26426
tooth with a desensitizing conposition. 26. A tooth
whitening kit, for whitening the surface of a tooth in
the oral cavity of a human or other ani mal subject,
conprising (a) a dental tray operable for insertion

RAt 0 WhRe@b@lacsRdihg Yo Claih®, SMbBleifLaid ﬁ?d}B’%ﬂq%idﬁgol?mer of said

_reservoir; and (b) a tooth whitening conposition
carrier eQippIiSes p ggoxanper oxi de whi t eni ng agent and a
hydr ophobi ¢ sil oxane pol yner carrier having a
viscosity of at |east about 50,000 centipoise. 27. A
28t hod méthud hécerdimgtotClens20, fdeesinhfia shidebhtatting Renovig said

j h i mal bj ect using a kjt
cental G5 sont e o SRR LIt et 0 A PST REL RN 1o of o footh wih 2
desensi€i@iip@&IpbdifoXf the kit into the reservoir of the
dental tray and inserting the tray into the ora

cavity so that the conposition is contacted with the
sHr f 2680 WliRnh@%iNfor whitening the surface of a tooth in the oral

cavity of a human or other animal subject, comprising
(a) a dental tray operable for insertion into the oral cavity of the
subject, comprising a reservoir; and
(b) atooth whitening composition comprising a peroxide whitening
agent and a hydrophobic siloxane polymer carrier having a viscosity of at least about 50,000

centipoise.

27. A method of whitening the surface of a tooth in the oral cavity of a human or
other animal subject using a kit according to Claim 26, comprising applying a composition of
the kit into the reservoir of the dental tray and inserting the tray into the oral cavity so that
the composition is contacted with the surface of the tooth.

V
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