HYDROPHOBI C PCLYMERCARRI ER BASED LI QUI D TOOTH
VH TENI NG COVPOSI TI ON | NTRODUCTI ON [ 0001] The present
WO pws018500 rel ates to tooth whiteni ng systens BOPUS00H0R6413
conposi tions conprising hydrophobi c pol yners.
Enbodi ments of the present invention include tooth
HYDYROPADENE PHYIRAR & ﬁﬁMﬂ Eké‘&narﬁﬁgf[qgggﬁtﬂlﬁvc COMPOSITION
.polyner carrier and a whitening agent. [0 has
becone desirable for a person's teeth to appear bright
or "white". Society pl adNERODUCHION/al ue on t he
"whi teness" of one's teeth. One whose teeth are white
may enj oy nore personal confidence and satisfaction
and may even enjoy greater social acceptance. [0003]
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can "stain" or reduce the "whiteness" of one's teeth.

naturglly #imppaqug| it ehalightlypdf-whisp selos i sctbe tesampldlag¢ruthefscan become

_ that one consunes tend to stain one's teeth. These
staingdr ol distalomd. silibs teamuelslayer of a tooth 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 layer presents microscopic spaces or pores between the prisms. It is believed that this
porous nature of the enamel layer is what allows staining agents and discoloring substances to .
permeate the enamel and discolor the tooth. These remaining substances can occupy the
microscopic spaces and eventually alter the color of the tooth.

[0004] Many substances that a person confronts or comes in contact with on a
daily basis can "stain" or reduce the "whiteness" of one's teeth. In particular, the foods, tobacco
products and fluids that one consumes tend to s’éain one's teeth. These products or substances

tend to accumulate on the enamel layer of the tooth and form a pellicle film over the teeth.



tend to accumul ate on the enanel |ayer of the tooth

and forma pellicle filmover the teeth. These staining
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enanmel |ayer. This problemoccurs gradually over many

years, but inparts a noticeable discoloration of the
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liquid to effect substantive whiteni ng. SUMVARY [ 0007]
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SUMMARY
[0007]  The present invention provides tooth whitening systems for whitening a
surface of a tooth. Embodiments include a tooth whitening composition comprising a
whitening agent and a hydrophobic polymer carrier, wherein the whitening composition adheres
to the tooth surface to effect whitening thereof.
[0008] In another embodiment, the present invention provides a method of
whitening a surface of a tooth in a mammal, comprising applying to the tooth a whitening

composition comprising a whitening agent and a hydrophobic polymer carrier.



conposition conprising a whitening agent and a
hydr ophobi ¢ pol yner carrier.[0009] It has been
waele@soyssped t hat conpositions and nmet hods of tPECEHUS2004/026413
i nvention afford advantages over whitening
conposi tions anong those known in the art including
one [0099r e Ibhas beenadisedessti thatndongpositione ang mediliciei ofi thg invention
a hi gher avail abl e concentration of whitening agent,
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adherence of the whitening conposition to the tooth

r i <) i . i ..
O T S e T PSR RS R KhIBDE SHBLRAIEE of whitening
I .on of time.Further us benefits .and. .
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. nust be considered in review ng the description of
whitepiigsagientyon taj longs edurdtinn: ¢f tiroe eFurtheT neesh bemkifriy end smbhdiants of the
"I ntroduction” and "Sunmary, ") and sub-headi ngs (such
preseaisinVéMionarnd appafcanfrosi the destiptogset athbetsin, f or
exanpl e) used herein are intended only for genera
organi zation of topics within the disclosure of the
i nvention, and are not intended to limt the

di scl osure of the i nventbﬁ)&#h@g aspect thereof. In

particul ar, subject matt ed in the

"I nt tion" inclu spects,of techpol ogy.. ..
Wi t h(@qtﬁ Ee %p;%ﬁ?w e C&’m’r‘?ﬁ? oftid aﬁﬂn'ﬁﬁvt%t Blidelines must be
.constitute a recitation of prior art. Subject matter
COHSI@?Y%@ IbisaieWing theedescphiagy §f thissinpientionsebfontivlareine The headings (such
conpl ete disclosure of the entire scope of the
as “Intredueitons and (“‘SamnasyBoatideitieatings éuth aCf M&stehingaféopositions” and
or discussion of a material within a section of this
“Metlspis,i o1 eahipde) Bed haeinnge it@aiet ioalil far getetdl iokgan(ARtiBn of ®pics within
being an "active" or a "carrier" ingredient) is made

the dib@bs12OBY BRI V& Rion2 M AR rlob iRERIRE %o FNAHIE H&IKANEF thB3Hvention or
the material nust necessarily or solely function in

ey Lh- i Iflcati Eel.n mwhen.it. is .
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aspec{sﬁof t Echofozy W %eds(,)c%f)e %?Icheci%{f]gr}tfotny iea r%rz]iy %g{n constitute a recitation of

prior art. Subject matter disclosed in the “Summary” is not an exhaustive or complete
disclosure of the entire scope of the invention or any embodiments thereof, Classification or
discussion of a material within a section of this specification as having a particular utility (e.g.,
as being an “active” or a “carrier” ingredient) is made for convenience, and no inference should
be drawn that the material must necessarily or solely function in accordance with its
classification herein when it is used in any given composition.

[0011]  The citation o freferences herein d oes not constitute an admission that

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



those references are prior art or have any rel evance
to the patentability of the inventiondi scl osed herein.
wa\eosdisgsesissi on of the content of references cPCBUSIN4/026413
the Introduction is intended nerely to provide a
. .general sunmmary of assertions nade by the authors of
disclqspé heedimr efvae sliscassibrd o€ sha ovnteminst rdferbrces noited Mins Sl ORtroduction is
as to the accuracy of the content of such references.
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addi K40drhl  fThstdspestptionrandtspesifie trmanless mthile indicating embodiments of
_incorporating different conbinations the stated of
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illustrative purposes of how to nmake and use the
scopeadiihoiiventions Motbokrel kauati®] of RuRipld MR diRBn R Bdvind -8B features is
explicitly stated otherwi se, are not intended to"be a

not int@idee 36 BkAhdOBthEP elhbgéiiﬁfeﬂts%grge%@%o}g?gera@igé 1% Oo_ther embodiments
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referred, under the same or other circunstances.
and, 1&1}?%5 hHePieily, stated qtherise: jaom not imemmledr tonbe @ pupedsentatioh that given
enbodi nents does not inply that other enbodi nents are
embodigrenig Hé this inventior savepor havt aot eeert madx&l teded ot her
enbodi nents fromthe scope of the invention. [0014] As

used00e3Ei nAst BeedWktbin, | Bitd WiRds “%ﬁ‘&eﬁ&@’. Vag! aﬁrtegefrabl}f > refer to

intended t o non-limting, such that recitatio

boditnRHE | I i X C i-on of . other.!like
embodih®i b o ihidniof fH34 dird ErEXCURIART Bhqef) Effin 'ofBumstances.

Howe{;é},ngfﬂ%} Elinggcﬁmegl?svxing? Salso%nedpre etrrrég,d ﬁmﬁefr tltleh Isa?mcla 2¥ %?}Ieir %Pr'cumstances.
Furthermore, the recitation of one or more preferred embodiments does not imply that other
embodiments are not useful, and is not intended to exclude other embodiments from the scope
of the invention.

[0014]  As used herein, the word ‘include,” and its variants, is intendedtobe
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.

[0015]  As referred to herein, all compositional percentages are by weight of the

total composition, unless otherwise specified.



[0015] As referred to herein, all conpositiona

percent ages are by weight of the total conposition,
wao08888508 her Wi se speci fied.[0016] As referredP@DUS2004/026413

herein, "tooth" or "teeth" refers to natural mammalian

t eet ntures, dental plates, fillings, caps,
cr O\NE%O'fj ri d‘é%§?fe’a@¢1tt%llhe¥ml dooty) aindeatiferdferisetp matdal mammalian

any ot her hard surfaced dental prosthesis either

tecthpdanias Wientpl platesefifivgsirdaby, drowes bridpdy, derithleingdladts, and the like, and
cavity. As used herein, "whitening" refers to a change

any ottrer hinslsak faequintentad pastiebis 2ith@Qefmaking§ oF ?e%ﬁbrﬁﬂ?lﬁx%@ ithin the oral
the tooth has a brighter shade. Increase i'n whiteness
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be Oﬁwsﬁog%%ﬁ%&e&r F?baﬁn@ﬁa‘ﬁlﬁﬁgﬁe ! RE LSl ecompericpn (chprts or gauges, or
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measiel Dy) g Yy USRS apkitsitelde instrametbsuehtaseeMifiolta Chromameter, e.g.,
I'llum nation (CIE). The L*a*b* systemprovides a -

modeh (et (C@linplip CogerRansaynNGY. Therinsndhdie 0si Beyglo gf&&xﬁéd, for example,
space where L* represents a lightness axis, a

to meaepe dhemtrsLab vatesOieth X ivalRE dckSiding Rb W Baftdddd estaplished by the
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i ff. ' * . a® and b* val ues pefore and after i
repre Pl o toesripepsiofl Blbr dmobanlifg £ odeadi o lumasss wxis, o
is DE*, calculated as _the square

A usefu ar anet er u
repres gl it B! S0 B0 1T eeiiepbaie oo hegpan e b nd b* axes are
. a* and b* values, using the fornmula: DE* = [(DL*)2 +
typlcaﬁm?ﬁlzeatpsf( wipliyatitify to po@surpmeantiigheth wiatenessofinddEsse in whiteness can
i ndi cates greater increase in whiteness. In various
be compwisdifrosmdsferenves mellipa* afd bheapeesete imy Sl tRAthet, or between
effect a DE* of at |east about 1, or at |east about 3,

untreaped atd treagesl suafacest A uséfl PArainBRs ts AROWalcatd P the square root of the
Wi t eni ng System
sum of the squares of differences in L*, a* and b* values, using the formula:
AE* = [(AL*)* + (Aa*)? + (Ab*)?]*2
[0017] 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.

Tooth Whitening Svystem

[0018] In various embodiments, the present invention provides an improved
tooth whitening system that employs a tooth whitening composition that adheres to a surface of

a tooth to be whitened. The tooth whitening composition comprises a whitening agent and a



[0018] In various enbodi nents, the present invention

provi des an inproved tooth whitening systemthat
weapboyssIa t oot h whitening conposition that adher/ES2000026413

a surface of a tooth to be whitened. The tooth

whi t eni ng conposition conprises a whitening agent and
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. upon exposure to the saliva in the aqueous oral cavity
dissolyg ¢F dishviegiete uppr exnosereitel thesalive in/he pqegous heal wanityesmivirgnment, thus
agent to a tooth surface. In sone enbodinents, it is
provigingf dalivery ohéte whiemiygragpitotn a tpothy safacealr s@ne i @nbodiments, it is
non-wat er soluble and thus is stable for |onger
prefefied fhiat heShyttophotdc BERaRY bR isSRInkWaePetHuKé BEI thad Uedisle for longer
solutions found in an oral cavity, as conpared to
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various enbodi nents, the I ng conmposition can
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tooth by guanubt appliahiinnt Upohappalieation4d the sutfaes of Theothpkipglied whitening
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compbdiiide Tontls afeithefht ¢ vhREMIAG REntt BShthiaRlNpRMGERARE has th
to which the corrposiﬁegn i's appl?eag. [00201] | npanot her as He
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t whi t.eni ng conpositi on conprises a whjtenin
agent eI}Fects Whltemnggof then’;%oth surface to which the composition is apgplied.

[0020] In another embodiment, methods of whitening a surface of a tooth are
provided.

Whitening Compositions

[0021]  The present invention provides a whitening composition for use in a
tooth whitening system. In one embodiment, the whitening composition comprises a whitening
agent and a hydrophobic polymer carrier. The whitening composition may further comprise an
adhesion enhancing agent. Other additional ingredients that may be added include those known
to one of skill in the art, including one or more of the following components: surfactants,

flavoring agents, sweeteners, desensitizing agents, antimicrobial agents, anti-caries agents, anti-



agent and a hydrophobi c polynmer carrier. The whitening
conposition may further conprise an adhesi on enhanci ng
wW@o@an185%x her additional ingredients that nay PeT/asmed026413
i nclude those known to one of skill in the art,
i ncluding one or nore of the foll ow ng conponents:
calculssir dgeatsa ndnsi-inflh@vaidry JaR@eN tGiantine epghns, and coloring agents, and
desensitizing agents, antimcrobial agents,

enzynfR! ds WAT BEGRLQNLIR grdfilrigealiGel e agent s,
anti-inflamuatory agents, vitamns, pignents and
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"saf e and effective" anpbunt of an active is an anmount _

amougth 9f ang agfifer jscpe rameuat Hhele is weffigient rte dhavisethgpdenited terapeutic or
prophyl actic effect in the human or | ower ani nmal

prophglabiie effedtdn who hvinbe onbtvweremirsalaibject &t when, theviattineuis administered,
undue adverse side effects (such as toxicity,

withottr runiia¢ | @itverser side| eff@ie (B@HPARSOKicityO TR, abe aletdic aresponse),
reasonabl e benefit/risk ratio when used in the manner
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Condl%?}bﬁ?@g &%a@éaﬁé PFI&W?F}? coRdiign of ithe Smtaéﬁﬁaﬁméﬁ]af ¢qqeurrent therapy
. desired dosage regi men. Wit eni nfg Agents [ oozgﬂo In
(if any) athe specibprpesthicsed. she snseificsloprssi formyibe etrriehemplogedand the desired
i nvention conprise a whitening agent as the main
dosagardgimen.i ngredi ent. As further discussed below, a
"whitening agent” is a material which effects
whitening of a tooth swhiagstQooad ch it is applied.
In various enbodi nents, the wnhitening conpositions of
thi §0pRYENT KPR CRHP et dAn AN [ &R &918112&8 ﬁlbg’ﬁf‘git i%fete ??esgrht q invention

from the group consisting of peroxi

VP Orite | es .of suitable chlqgrites and
comp‘%%/ép%c ngegl!lr geﬁg?nﬁa?%%%’?%sagaﬁ%w%%gﬁﬁk a%is %ﬁ‘&‘ﬁﬁ E’éﬂ‘ﬁ%d below, a
‘‘Whi’cenn‘:?rggazllg«s(r:l%1 ; is %rﬁatearri]ﬂ which effects whitening of a tooth surface to which it is applied.

In v arious embodiments, the whitening compositions of this invention comprise a whitening
agent selected from the group consisting of peroxides, chlorites, and hypochlorites. Examples
of suitable chlorites and hypochlorites include those having alkali or alkaline metal cations and
include calcium chlorite, barium chlorite, magnesium chlorite, lithium chlorite, sodium chlorite,
potassium chlorite, calcium hypochlorite, barium hypochlorite, magnesium hypochlorite,
lithium hypochlorite, lithium hypochlorite, and sodium hypochlorite.

[0024] In one embodiment, the whitening agent comprises a peroxide

compound. As referred to herein, a “peroxide compound” is an oxidizing compound



include calciumchlorite, bariumchlorite, magnesi um

chlorite, lithiumchlorite, sodiumchlorite, potassium
w@hdoswigses cal ci um hypochl orite, bari um hypochP@r/Usmp4/026413
magnesi um hypochlorite, lithium hypochlorite, lithium

hypochl orite, and sodi um hypochlorite. [0024] In one
compeisingda rbévdlentt dreygedrokgehngroage NPereRIdB! dodgsouadP ehéded Peroxides and
compound. As referred to herein, a "peroxi de conpound"

hydrdpsroaiie8)X kEilZ he) By SRBRO geﬂ&m&a Ied ks @ohival ga@g ilkaline earth metals,

oxygen- oxygen gfoup. Peroxi de conpounds In

s e Sl M ORESL 2 A 0GP s ot an
L I = C N T —,

m xtures thereof. Peroxjides of alkali and al kaline
potasgumy PEFRdS, s SQdiEny BeroKiden; mgnsaitek i ReEoXidet aaleiugm peroxide, barium
peroxi de, sodi um peroxi de, magnesi um peroxi de, cal cium
peroxige; erd @@Xﬂlb@rl‘ihgnwg ePrgantteperaxydcomnpaunde sndiider @afamide peroxide (also
Organi ¢ peroxy conpounds i nclude carbam de peroxide

knowhadssurekriguitogen poreddély diyegsn Hyarapeh diroxi@d, YARYY hydro gen peroxides,
hydr ogen peroxi de, al kyl hydrogen peroxides, dial kyl p

dialk fpd¢b:E88s, a By ¥ brdR§LRY, RELLS esRR! gi%glgééﬁﬁﬁe% ﬁ:iqeg?ﬁl Jperoxide, and

per oxi des, benzoyl peroxide, and non r oxXyp
i S LOXy ids and their .salts. .

moncBr PAIbHEES ehd ShERbes BRI BELRD G, i i By imctude organic
aci ds, and er oxypht hal gt e and m xt ures thereof,

peroxgchelh nRll ] FERGRERY Bt pd aueiprespoRhibiale sl muxtures thereof, as
persul fate, dipersulfate, percarbonate, perphosphate,

well 35sdnerganic @er¥y asish seits secht as neayulfate fipgrsul{pte, pavcarhbnedd, iprephosphate,
earth metals such as lithium potassium sodium
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vari ous enbodi ments, the peroxide compound conprises
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and m xtures thereof. [0025] Peroxide rel easing

peroxRRNRAHFSH AP fdd R HN okt %Eef&xide'? ‘ﬁ&eﬁ&%{?}%ﬂ gﬂumr%e)gfaé‘gonate and

conpositions of the préese i nventio e pe

nﬁxn&%qhg£€fng conpounds such as urea peroxide, sodium
percarbonate, sodi um perborate and

pol yl_)()ré&l‘.’ii)yr Ii)%{rcjxggen erélggs%gc %ggllpgéggs particularly useful in the whitening
compositions of the present invention include peroxide containing compounds such as urea
peroxide, sodium percarbonate, sodium perborate and polyvinylpyrrolidone-H,0, complexes
(hereinafter "PVP-H;0O,").  Polyvinylpyrrolidone is also known as poly-N-vinyl-poly-2-
pyrrolidone and commonly abbreviated to “PVP". PVP generally refers to a polymer
containing vinylpyrrolidone (also referred to as N-vinylpyrrolidone, N-vinyl-2-pyrrolidione and
N-vinyl-2-pyrrolidinone) as 2 monomeric unit. The monomeric unit consists of a polar imide

group, four non-polar methylene groups and a non-polar methane group.



(hereinafter "PVP-Eb(V)- Polyvinylpyrrolidone is also

known as pol y-N-vinyl -pory-2- pyrrolidone and conmonly
wabsewssai ed to "PVP'. PVP generally refers toP@r/us2004/026413

pol ymer containing vinylpyrrolidone (also referred to

as N-vinyl pyrrolidone, Nvinyl-2-pyrrolidione and

N- vi [0026]- r Batb lindarnadedrosaslirketwontpsxies ol PVP-HJOLare known in the

nmononeric unit consists of a polar imde group, four

art andofreRRiA6sedEhNYIsePatedr 91378,180hnd WD PARNEB 48BL53ENGhich are herein
group. [ 0026] Both |linear and cross-Iinked conpl exes of
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Patent 5,122, 370). PVP-H O conpl exes are al so ]
H:0: 4 glablgdr @njaphydrans enyirepment. 1Upomexposmyppl highly aguegh$ environments,
i n an anhydrous environment. Upon exposure to highly
such agoindbe srad wavity inePV B;H Al alissasiaien inthendiveluakspeticy (PYP@olymer and
PVP-H O di ssoci ates into individual species (PVP
H,Oz)p0! yher orgenderibddithent] nthen e \arBi0, mesinpleikhds PYhodd @0% by weight
conpl ex is about 80% by wei ght pol yvinyl pyrrolidone
polyvaiythyZQKabYe Nl 1, B‘{Qeigh&@.@él] al ternate enbodi nents,
n

t he whiteni ng age conprises a liquid peroxide
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contained in an_aqueous water-based solution. In sone

sufficiehh SHPHEN e, Parmi he gise dpthy dicvise hy@regox paroxites The liquid hydrogen
concentration of peroxide to the total solution of

peroxwlsowam@isss thOalgendrally comtaimed én pnefgpeals waldr-baded H¥tly. In some
wei ght). Additionally, a stabilizer my be present.

embodiatentsx tierliqpid Byd386 OGENh RS hkslfra5ich F b&Rx et the total solution
about 0.1 to about 0.5 % of a stabilizer my be used.

of abd¥ VLR LBAR 101%amdkdThicfrail 93N Lahncalydl; e i
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erre

of a stabilizer may be used. Acetanilide or a similar organic material can also be used with a
pyrophosphate stabilizer such as sodium acid pyrophosphate (about 0.1 to about 1.0%) with a
preferred amount of about 0.5%.

[0028] In certain embodiments, an agent to enhance release of the peroxide in
the oral cavity is present as a part of the peroxide component whitening agent. P olypore®
which is an allyl methacrylate crosspolymer available from Amcol health & Beauty Solutions,

Inc. is such an enhancing agent.



[0028] In certain enbodi nents, an agent to enhance
rel ease of the peroxide in the oral cavity is present
wW@2008/0p8893 of the peroxi de conponent whiteni NngPEIYENL004/626413

ol ypore(r) which is an allyl nethacrylate crosspol yner

avai | &&e from Antol health & Beauty Sol utions, Inc.

is Slﬁ@ % ekhariiony eneedimppis2dhe| whiteningusgent of the whitening

enbodi ments, the whiteni ng agent of the whitening
compostionsionipoises dropr blses 0f 1%6 0 aboutt50%6,10ptionalp Gt BERE 0.5% to about

optionally from about 0.5%to about 50% and

50%cxidioptiechAlly fré@nbaionat, t0bo: 4090 uF Q% Qhrd Jb%g%ﬁio care
conposi tion. Hydrophobic Polyner Carrier [0030] Tﬁe

present invention p By rS @ carrier that
conpri ses a hydrophobic polynmer. rm ‘
"hydr@ﬁmbic" . "water-insoluple" as applied to .
pol yl[rer S “an dT%eg pfeer?pg\r%o ggﬁ{g}gﬂg&:ﬁr@& @P’%lpﬁ FSath Caiighthat comprises a
| ymer ~whi ch.is supstantially non-agueous having a
hydr‘%i’?ﬁ%c POLRE: |Theyersy Yéfé&’thtﬂﬂanoro eatefriaaelplele” apappdied s polymers and
of water at 25C. In various enbodi nents, a hydrophobic
as emplpyadehereiy Teferp ot Wb prgaic trielyrhes wiich énsubgtaatelly son-aqueous having a
previously described above certain enbodi nents, a T
wateth polubphy bofc lgss| thamrores gmel get eld0f @raniN@f CRated & 19¥C. In various
produce a tooth whitening conposition having a
embodiraens 4 yhyafopliobiet gilyhbals afapitible ARth SRNIHRRHDS & i
and | ess than abou?ﬂ%%o,ooo cg, preferably,,greagel‘g’%ﬁ')s]')remously

descrite@ibaPQuin é&ta@pgmﬁgdiﬂll@gts,l & ﬁ?ﬁﬁg@}é@ﬁ%g} gsg e%%qugtgf the carrier to

[0031] One preferred class of | )
L e AT S R rp—
di f i ion, the hyd hobi :
(oB) 8 e A Spio, ORGP By Pt cmestomibanconuial DG GRiang less than

agent can be di spersed and are well known in the art.
abm“ﬂ&ﬁ%”@&@h silicone polymers are comercially
avai l able. In various -enbodinents, a preferred
si | i P93d]bagent hyrefenphobiass pdl W@ophsbi@ polymers comprise siloxane
pol yor ganosi | oxane. One such polyorganosi| oxane is
polynpr bRl B¢ also generally known in the art as “silicone” polymers. In certain

embodiments of the prgsent invention,A the hydrophobic polymers in the carrier are those in
which a whitening agén’t can be diépersed and are well knéwn 1n the art. Many such silicone’
polymers are commercially available. In various embodiments, a preferred silicone-based
hydrophobic polymer is a polyorganosiloxane. One such polyorganosiloxane is produced by
condensing a silicone resin and an organosiloxane such as a polydiorganosiloxane. Such
hydrophobic polymers are an elastomeric, tacky material, adhesion of which to dental enamel
surfaces can be varied by altering the ratio of silicone resin to polydiorganosiloxane in the
copolymer molecule. Preferably, the polymers are pressure sensitive hydrophobic polymers

specifically designed for pharmaceutical use and are permeable to many drug compounds and
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condensing a silicone resin and an organosil oxane such

as a pol ydi organosi | oxane. Such hydrophobi c pol yners
w@e@samssed ast oneric, tacky material, adhesi on PET/Wk10041026413

to dental enamel surfaces can be varied by altering

the ratio of silicone resin to pol ydi organosil oxane in

find %E@&c%&grgl %Fﬁw”ﬁhﬁé&ﬁ%lo g}ﬁg{c’:ﬁ{iﬁpl » vhdi6usP RbMiFBARIsar €n one such

SuUfe sensitirve I'C polyners specifically

desi gned for phaynmaceutical use and ar le. :
crmbofigreLclb KGR GRHEE TS At PR o RameL Brqtant Fopifg adiffll terminated
transdermal application of .various coppoynds, .l.n O.lile .
polydéarenositexsae waeh as théil@iethb'ls%}?é%wwrsgp gopipgung silicone resin
copol ymer product of mxing a silanol term nated | i i
wherghyl the isiamyd repsigsofthe pelydivrgasogitixyne Hadaige agopdsasaéon reaction with
with a silanol-containing silicone resin whereby the _
the sifdnbP&i@Lp g6 OMPSiliebné heinol thiatithe pelpdisidannsivaannisdrghtly arosslinked by
condensation reaction with the silanol groups of the
the si?ihnl)rt]ecrggiﬁ (aPlsNthe Do j&%rgiﬁb@il&&h}f dhahgaeohli@X@Bethesthrough the resin
I ghtly crossiinked by the silicone resin (that is,

molecttnﬂgso u(g :,Q{?% %B%%ng%tﬁﬁgg%dgé}ﬂ%@erﬁ&ﬁ Q’W d LMELARNNt of network

e resrn no gl ve chal n branchi ng
and entangl enenpt and/or .a.smal.l anoupt of, netwo :
charag}?grg)(: QB WSt B‘?nrﬁnlﬂ O@OP}Cc%ﬂgmﬁVdrép%ag%' sg’ %05 I {/)Jrég]lp e, an alkaline
A catal yst, for exanp|e,. an al kaline material, such.as . }
materipBiaNcES EAONRLHIIGEIBLIHEOUHC SHABRIOTHI SUBBIAIP e AN bR qnixed with
be m xed with the silanol-term nated _ _ o
the sjimlo}térorinedpolydioagemositrkanh andsibic sinone resit tp proNid Hiby erosslinking
this crosslinking reaction. By copol ynerizing the
reactfonl | COMBY I @%&?/mkﬁﬂng hehsi |silivohe t aesinnawghl the silanol terminated
pol ydi organosi | oxane, there results a polyner with

polygﬁéggn@s@lpﬁéﬂéj OhdE PRSI hEFOIRRE: WRE eENRBENSs PFoYRAIdSI @8 the cohesive

soft elastomer matriXx characteristic of pressure

prop%ﬁgs:c’ ie Ia%/ 558950131%%&% Eﬁét{:l? ecg‘lag%c'te?ﬂﬁ& Scﬁe?r]eggﬂén steﬂé?ti{;@rg.@lymers being

nmeri c proper other stlicone resin
...In on nbogdi nent,, hydrophobi c_pol yners used i:n .
sy 905, FIROTLTERS: Jy Ophobte ROLKIETS, MR ok e, T one
under the brand name Bl O-PSA. [0032] The ificatioB :
embegtimanis dwepbebis nolapsie used ith theocq5Rery P G guMUs iffogk dife Dow-Coming
nodi fi es the tackiness of the hydrophilic polyner.
Comphiysuridat the braml feend BIQHREAr ange of about 70: 30
[0032] The modification of a ratio of silicone resin to polydiorganosiloxane
modifies the tackiness of the hydrophilic polymer. This ratio can be in the range of about 70:30
to about 50:50. For example, the BIO-PSA silicone sold by Dow-Corming is available in three
silicone resin to silicone polymer ratios namely, 65/35 (low tack), 60/40 (medium tack), 55/45
(high tack). Such a polyorganosiloxane pressure sensitive adhesive is available dissolved in
either ethyl acetate solvent or dimethicone.

[0033] In various embodiments, the hydrophobic polymer carrier is preferably

present in the liquid whitening compositions of the present invention at a concentration of from
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to about 50:50. For exanple, the BIO PSA silicone sold
by Dow Corning is available in three silicone resin to

W@ R00s0mIe3 pol yner ratios nanely, 65/35 (I ow t ap&l/PS2004/026413
60/ 40 (mediumtack), 55/45 (high tack). Such a
polyorganosiloxane pressure sensitive adhesive is

aboufaY‘% teBOG)o %t?}p{%%%t)r rc]pf%r}aﬁ "l E%(l)lgal%% # ﬁbc?.ﬁl%% topﬁf)nally from

I cone. n-varil US e

aboum@%?&aﬁ?' LB Br PR L s

vention at a concentratl on of frormbout t o about
1evel@édi60(rb9bqnéulé% t0, abgpt 4Ghaln gne emhediBsat, th%b&f%plwb&ﬁamer is present
80% optionally from about 15%to about 80% In one
at a leveb ofifromrabout 496 hy ebasp ROBS.c pol ynmer carrier is present
at a level of from about 15%to about 40% one

enbodi nent, the hydr opAdidsionCRiliah€ifig iAseptsesent at a
| evel of fron1about 40% to about 80 % Adhesion

Enhapsisyy AR d3theibrange R%Qh@ﬂknofhet\pﬁtemg composition

present i‘nvention, the whitening conp03|t|on further

nci
e 2R 6S S G BBl e S leess S bR Bt e, anhyrous
surface of. .th tooth S|on t.o the enanel
whitSEiite ST BRORHAA R (g SIS Bie POl e IHARFRSTD o bl pnamel.  Adhesion
invention include inorganic materials as well as
enhagipg MEenth Aseiuh | Wilth dhes praserdt invergiony ishusle inprgagignmaterials as well as
materi als include anorphous silica conpounds which
orgaficinedtimah amd syithdtenipoynagent $norgavde i meterisls moludei ambrphous silica
silica conmpounds avail abl e under tradenmarks such as

compfoaRd®vitith fuERdnShd iteickemAipu sradl WelERbedlloidal silica compounds
Cor poration and distributed %ﬁﬁLenape Chem cal, bound

avalla%'lg %der%deé%ﬂ@esgl th 28026100 findy sﬂ?&%é% i a[bot Corporation

D vision, Havre de G ace, MD 21078;

and és%%te%s bgyt’%\}a%nta%ace abolugg | roo[cowDa%eosdgnt %%&rﬁl J.M. Huber

VI ST on rpora 1o, I nore

Cher%lﬁﬁaﬁ%i’v 'nnﬁa@hné?e rg%‘:z ﬁ?ﬁsf@% hg%dg ggﬁr flse gﬂ??ﬂ'é%?éylodem 15,

to conpatlblllze t he_adhesi on_enhanci ng agent with the
availphle figphbayison ChpoirehPsvision pgW.R. Grace Corporation, Baltimore, MD 21203.

In certain embodiments, the inorganic adl_lesion enhancing material, such as silica, is surface
treated to compatibilize the adhesion enhancing agent with the hydrophobic components in the
whitening composition.

[0035] Organic materials which may be included in the compositions of the
present invention to enhance the properties of the hydrophobic polymers of the present
invention include adhesion enhancing agents such as waxes, inclusive of bees’ wax, mineral oil,
plastigel, (a blend of mineral oil and polyethylene), petrolatum, white petrolatum, shellac,

versagel (blend of liquid paraffin, butene/ethylene/styrene hydrogenated copolymer)
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whi t eni ng conposition. [0035] Organic materials which
may be included in the conpositions of the present

WO pooé1ssen t o enhance the properties of the hyPeDphmbs/e6413
pol yners of the present invention include adhesion
enhanci ng agents such as waxes, inclusive of bees'

m neral. oil [.gel . M :d68hd/vi

pdyetﬁﬁlg??)g%%% ﬂi}?fé’ﬁ%?",aﬁ]ﬁ%f"?%ﬁgg’ tpl?l ?ov\b%!tet%g,d%dg?wr OH}rI: Wu mhd@hé/vmyl acetate

shel | ac,. versage bl end of |iquid paraffin,
copolypere R R g?g’f“gﬂ’ e°°a?9i¥r‘t?55e nat ed

copol yner) pol yet hyl ene waxes,. m crocrystalline xes, o

pol y[péﬁﬁht eddso whiegivenys JesioN | FHARIING AZENtE c¥Ea 1%‘113 hydrophilic

copol yners, and insolubl e polyacryl ate copol yners. )
polyn{e0 dfudihs pobfefiniariev glyasis,autrisiio pobyhens coingthalyantaxider Baving the

l'i quid hydrophilic polymers including polyethylene
generﬂ'ﬂdﬁﬂdﬂﬁb noni oni ¢ pol yners of ethyl ene oxi de havi ng

the general fornula: HOCH (CH OCH ) CH H wherein n

represents §fi§ BO6C off oxyet hyl ene groups.

Pol yet hyl ene g?%g?sggvgfii abl % from Dow Chem cal are
wherdl€ 8 irgitadenth thy averigymieibes of bxyethy2fR,crafB, PoDEthyEAR glycols available

2000 whi ch represents the approxi mate aver age

from galxﬁg&t!n%awzﬁé abgierpfed i RehbeTRich #2008500,a80/ 600, 20GCCwhich
'ock copol yner of ethyl ene oxi de and propyl ene oxi de

f f ornx X

R R S bt
nd, ¢ t hyl. [ [

as nogigris ladecopphies sb AEvEhe VA gabplopRiae gRik b AL fogpulp, o

copol ymer nol ecul e and the copol ynmer has an aver age
nol ecul ar  WaIQITHED),{CHpBHEHHD)PI0 to about 15,000
with the copol yner being present in the liquid tooth

The BMuktcepblymet enpofrtilypchdsen éwithrespast tma. heanden sedisthat the ethylene
conmposition is liquid at roomtenperatures (23 C).

oxidd QA3 Ther cBrpiisesidbarbyutdhses iabalil 76k bywkizghtpdthempolyorer molecule
u se the practice of the

and the copolymer has an average molecular weight of from about 2,000 to about 15,000 with

the copolymer being present in the liquid tooth whitening composition in such concentration
that the composition is liquid at room temperatures (23°C).

[0037] A particularly d esirable block c opolymer for use in' the practice of the
present invention is available commercially from BASF and designated Pluraflo L1220 which
has an average molecular weight of about 9,800. The hydrophilic poly(ethylene oxide) block
averages about 65% by weight of the polymer.

[0038] Adhesion enhancing agents employed in compositions of various
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.
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present invention is available comercially from BASF

and designated Pluraflo L1220 whi ch has an average
woriososay wei ght of about 9, 800. The hydr ophi PET/US2004/026413

pol y(et hyl ene oxi de) bl ock averages about 65% by

wei ght of the polymer. [0038] Adhesion enhancing

agents enpl oyed in CORRpAGbAdl MSeMEntyari ous enbodi ments
of the invention are presen In an am)unt of from
abo bout 20% t. rabl t he
adh;@ g% en né’F%"“ﬁY %\ﬂggg pre e elrncépip%ﬁntmagf further be
fromapout. 2 to about .15%by ght . Addi ti onal :
includeg gx«ne% mf@tﬁ[nmgsypmagﬂﬁ%%.%m@ﬁypﬁ% fyeationaifd dedlede flavors,
conponents nmay further be included in the whitening
sweeteiong agdnty, snfagiints, aatignissdil agenia raitionflammatiry eged® plaque buffers,
flavors, sweetening agents, surfactants,
vitamausf intitarios hpaits,apdnilsqueagtits, deédamsitimiﬁg)agenm; eolosing agents, pigments
pl aque buffers, vitam ns, anti-caries agents,

andoﬁ&ﬁﬂwﬂyag@ﬁgjgg@ﬂﬁgﬂedesen3|tlZ|ng agents, coloring
agents p| gnents and opaci fyi ng agents, for exanple.

[ 00 C%Eéﬁ:ﬂré @%S&ihféﬁ{ét Roni&E %Qr@éc?arﬁy%%gésgﬂttlﬁ the whitening

are int Iteningy conp05|t|on

comp?j’\s;ﬂiir ?rg ﬁﬁ“ﬁ%tes B%ﬁ%@%gﬁ%eérgf {/%31 {Pger Y ‘E{}n th% wthhtgning agents and serve

di spersing, emulsifying and vvettl ng agents. In one
as solybiizme, dspersiRg, m@ﬂéﬂ@g &8¢ JKstHNg ylg@?tf -eclilj e pgpect, surfactants are
solubilize a flavoring agent, if flavor is desired for :
especialg effeefirectovdolubelideny ﬂammxgsag@ntonf flavopag desingdl do1f the liquid whitening
useful nonionic surfactant is a water soluble
comp@uifigpt0 X Ye phsticaraelynisefig sioatontd swdickint dé awivhiter 801GbI0 tpdlyoxyethylene
C18 fatty acid, marketed conmerci al under the ween

monoésﬁ:&d@ﬂWr&tolT\k}ﬁh et 16 WikagitratRl, B Lkt bndRrQll ﬁd@' the T ween
o d 8 fatty acid esters of sorbitol (and sorbitol

traderﬁ'ﬂﬁy Gl 465den sGARGhRL l«nré%] gsogﬁ @fi\% %Ié)htéfrh%ld %s|ters of sorbitol (and

nonoester, con ensed w th
i.de. The fatt aC|d

SOfbﬂ?]afrlﬁiefﬂa?? 2B es%ﬁép%tgﬁérmﬁf@% gt E}eb‘a%‘??s?ﬂa%‘}%‘?nﬁ’?ﬁw@ about 10-30,

turated or unsaturated g lauric, palm
prefergblé(aal?c&u 2, emelescel §thylene oxide. The fatty acid (ahphatlc hydrocarbonyl

monocarboxylic acid) may be saturated or unsaturated, e.g., lauric, palmitic, stearic, oleic acids.
Polysorbate 20 (e.g., Tween 20) is especially preferred and is commonly referred to as
polyoxyethylene (20) sorbitan monolaurate. The nonionic surfactant constitutes about 0 to 50%
by weight and preferably 0.5 to 40% by weight of the liquid composition.

[0041] In an embodiment where the whitening 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
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Pol ysorbate 20 (e.g., Tween 20) is especially
preferred and is commonly referred to as
wpoiogoxsses hyl ene (20) sorbitan nonol aurate. ThBCT/US2004/026413
noni oni ¢ surfactant constitutes about 0 to 50% by
wei ght and preferably 0.5 to 40% by wei ght of the

these, 1hgUh 6kt CRRRASALY | Biplodd4d thd Bila S §EHRFMIRNS pedhBie a h & intergreen.
whi t eni ng conposition has a flavoring agent, the

The %@?ﬁﬁg; ntai%eﬂxtgfé%r?oég Gh&epdskel rﬁ%géﬁlﬁf&lﬁg g&h ?':siti Pg :the present

vario oring al deh est coho

d simlar teri . | e f. the essential qil
emboffifont 4 s HesRBHE b B Bofiba S el piyR auferably about 0.1
sassafras, .cl ove, sage, eucal yptus, marjoram
to ab%ﬁtﬁﬁ?{ﬁﬁﬁ,‘”ell%n, lime, grapefruit, and orange. Al so
useful are such chem cals as nenthol, carvone, and
anet 9421 Ofnhewbkodimisnts nwherec removiiitgningp baypobitere it heweetened, a
oi | s of pepperm nt, spearm nt and wi ntergreen. The

sweetbhiag onatagalaigantd ias apraptentbd yr complep@nhat®thd fatdi@dg agent. Suitable
whi t eni ng conposition of the present enbodi nent at a

sweeteRing BE8 bt OWaRt-salBltand hAuddWHiud %aboha¥R] HiurdRYclamate, xylitol,
nore preferably about 0.1 to about 0.5% by wei ght?

perﬂllgrggé,zd)- #@%@gg&dﬁsgﬁﬂgr?eémhﬁgﬁ)cha&ﬂ@iahﬁ Q}ixenl@keeg ?%g&%%ﬁﬂrﬁﬁns of about

swee a swee material I's UuS

al ternative or. c | ement. t.o.the . flavoring agent.
0.01 @ 3bFi oY ety SRR R A PRETEEL S0l bl o and
inclfde sodi um saccharin, sodiumcyclamate, xylitol

per | 0043 erPthex maygstiensh aric &fsat d in various embodiments of the
di hydrochal cones and the like, in concentrations of
liquidalhbitenig Odmpaesitidnoesmpliss yatevslgtammsSolyi used smthetvaalidard fHrmulations.
preferred. [0043] O her ingredients which are included
Thesd inchide: Ditisnierobid iapend, ©.0f Tridiesah] éHlbthexididee BoBr-, zinc- and stannous
conposition conprise materials commonly used in the

salts Qh afFifc TRt Zht ARBrate NERE g}ﬁ}f&ﬁia@ Ssodfith | FAE Rt @land stanmous
agents, e.g., Triclosan, chlorhexidine, copper-, zinc-

_ . : ! sul f
pyroplepﬂ)éﬁ%ragé}%égr{agl?& %?(chyccllﬂ eﬂgmﬁﬁﬁ‘i?, gqltl}egléeg‘rtrl]ag'y %@Iﬁ(ﬁﬂéﬁ% c o%tlp%unds, such

odrum zrnc c a

: rophosphat e,. s angui nayi ne e xtract, m.etronj dazol e, .

os o pBRHER AHRFUR RS ANh ShcinaPEaNy: BERRanHELbexetdine,
chl oride; bis-guanides, such as chl orhexidine

octenigiing, @@gﬁh{lﬁé,anﬁ gennige bisphenolic compounds, such as 2,2' methylenebis-(4-

chloro-6-bromophenol); anti-inflammatory agents such as ibuprofen, flurbiprofen, aspirin,
indomethacine; anti-caries agents such as sodium-, calcium-, magnesium- and stannous
fluoride, aminefluorides, disodium monofluorophosphate and sodium trimetaphosphate; plaque
buffers such as urea, calcium lactate, c alcium glycerophosphate and strontium polyacrylates;
vitamins such as Vitamin C; plant extracts; desensitizing agents, e.g., potassium citrate,
potassium chloride, potassium tartrate, potassium bicarbonate, 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 pyrophosphate and
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oct eni di ne, al exi dine; and hal ogenat ed bi sphenolic
conpounds, such as 2,2' nethyl enebi s-(4-

W@ k0508583 br onophenol ) ; anti-inflamrat ory ageneGI/BEszon4/026413
as i buprofen, flurbiprofen, aspirin, indonethacine;
anti-caries agents such as sodium, calcium,

mpolglﬂﬁﬁﬁﬁdtél b1t MEoBbRBle) . %l B@dtél‘i&m@%ﬂ%dlé@ rdnﬂﬁﬁes such as papain,
i sodi um nonof | uorophos ate and sodi um

gluco%lglg{ﬁg% gﬁﬁgﬁggta%eﬁl @%g%ﬁ%g%&%@ S%EHS U@ 3y dtfileCloH Providing salts

stronti um
havmg 1ac%¥1 S elggg{% aarfnl sﬁé& @H‘? a3e @o&a%@u%oﬁg%@ci apahttm fluoride such as
citrate otaSS|un1%¥Jor|de aSS|un1tartrate
stanngjsy ﬂ%@ﬂm&% PRheOHRRIMEY; Q?SW TG PIROSIHRN SQIEPT§Es one or more

nitrate and strontiumsalts; agents effective against
desengigiging| agsalsc stolisassnetassigm eratﬁp higpheidecisad aeidisplés, gtpmignm chloride

the nono, di, tri and terra alkali netal and amoni um
and thpy/lilephosphat e andtri pol yphosphate salts; bi onol ecul es,

e.g., bacteriocins, antibodies, enzynes such as

papa[cmmql ucp sl e@l%duﬁﬁﬁcmwb@ta VB 51? c&h@cﬁmmrﬁhas the following

coloring agents and fluoride ion providing salts

ganti-caries efficacy such as sodium fluoride,

genmgﬁ%§@3|un1fluorlde a tin fluoride such as stannous

do [ At he anbadil t +he t
| IUUI | uC T || O.IIUL ||C| CIIIJUuI ||U LL9) CITe V || C blTl ||H

Composeriti on conpri ses one or pGoataMsensi ti zi ng -
ﬁﬁﬂn$P8®n§§cﬁﬁk?SS'Um'“trat%wJﬁﬁ&ﬂQ aCIrnnguE :E

dCl odl U S, SUT U T UNnrTr oTimurrue darfd T11T IP\C [ OUF5] I

Adleesiviefdianeing Ageife t oot h_whi tenl(mﬂ@cm’b%y tion has
Wigehink hoshn@egaagyal formul ai Compgnent, Gont ent

Hydrophobr ¢ Porymer Carrier —ito 80wt Adhesive
FHEgHEE ng Agent 0 to 20 wt % Whi t&eiNgvisGent
KIRRSrOXi de) 0. 5 to 50 wt % Surfact@anf, Py 9 50 Wt %

Flavor 071
Other Components (can be HOH) Oto 10wt %

Strip
[0045] The whitening composition of the present invention may be in the form

of a layer of a strip prepared using a conventional solvent casting process. Strips among those
useful herein comprise polymers, natural and synthetic woven materials, non-woven material,
foil, paper, rubber and combinations thereof. Preferably the strip of material is substantially
water insoluble. Suitable polymers include polyethylene, ethylvinylacetate, polyesters,
ethylvinyl alcohol, fluoroplastics, and 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
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O her Conponents (can be HOH) o 1t % Strip [0045] The
whi t eni ng conposition of the present invention nay be

w0 pooshesspdor m of a | ayer of a strip prepared usPCUS2004/026413
conventional solvent casting process. Strips anong
t hose useful herein conprise polyners, natural and

O . ) . .
o UG MEUFTHEL Sy BATINSD BT e ol b
cove%tgﬂr It F\&l(%%ltq? aquLiﬁ Cl? %3%%@%;@%%9%%5 Icr;r? !)ueﬁ)lo%t 4 cm, in one

et hyl vi nyl acet ate, pol yesters, ethylvinyl alcohol,
embadimygRtfHE @ppwd, o frya icAat Tlsnsitip atestst may gampgseshallow pockets,
enbodi nents, the strip of material is generally |ess
optionhidyn fidlsd ity ansongpeisitionnest thi§y itventién. Sipips enadngythbes aseful herein are
than about 0.05 mmthick, optionally about 0.001 to
disclesedih T0S.QBitenn6ihi@R4, Rdjsiab begleisafedtHebrigky 4,2008. any
shape and size that covers the desired oral surface.

| n oneo4ToodRsERtampiBeid 868k herﬁﬁoc%ﬁ%nt%,t lo RnnFBfls ﬁﬁlieﬁéreh Sby solvent

fromabout 2 cm (centineter) to about 12 c

. aNnQ odj u o_.about .9 ¢ Th . .

castif} ] Gl SRR of T SO s EPohEyBRCHA G By ibdfoymmotidone is

. ral. surface area to.be covered. The w dth of the

dissoffyeflip 5 ERGRUIIP BF 8 FPRBBLRIC GOLBAED 288gE0ls Sfier 4 Folution has
one enbodi ment from about 1 cmto about 2 cm The

been Jormad, et additign efehe baeprhitsaingtrannesitivodkBews and any other ingredients
optionally filled by a conposition of this invention.

such 8t isivestengro oy flaliorse Tieedalitidnetsedonted romtal b soltalde dasting\$afiier material
Patent 6,514,484, Rajaiah et al. issued February 4,

from 2€3ch tHe0OABd §iep cax BERhELy relRasedfeor WA UIBMhSge. aT1Rt darfer material
is prepared by solvent casting, an adhesive pol yner or

must 'L % §iHERe Ahsi @Hﬁ? NikoWsane/ stutiBﬁltg }’sbf@éh RXEAL laikc): X Q%he intended

is dissolved in a sufficient anount a conpati
. t et hanol . Afte sol ution, has been

L R B A R S S —

follo a any .other jngredients such as sweeteners
Exangles; P pfieble THErEh FIHTTI FEhidsn eles. offfig cas stetatiton, polyethylenc
_ casting carrier material fromwhich the formed strip
impregapted &rafhpancy The etp aepyihegiviedite reatid dsabdeyrmih e high temperature air

carrier material
bath using a drying oven, drying tunnel, vacuum drier, or any other suitable drying equipment at
a temperature. Thereafter the strip formed on the carrier is peeled off the carrier surface and cut
into pieces of suitable size and shape for consumer use and packed into a suitable container.

[0047]  To use the whitening strip for the present invention, the strip when

applied to the teeth surface will adhere to the teeth in an appropriate manner and within 1 to 60
minutes, the teeth surfaces will whiten to a natural appearance as the whitening agent(s) present
in the strip matrix migrate to the tooth surfaces. The composition can be applied to the tooth

surface to be whitened for a plurality of minutes per day. The application of the composition

can be repeated for multiple days to thereby whiten the teeth.
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nmust have a surface tension which allows the sol ution

to spread evenly a cross the intended carrier wdth
WOoRMRoOWS9IF0aking in to forma destructive bondP@BEUSEE026413

the two substrates. Exanples of suitable carrier

materi al s include glass, stainless steel, teflon,

pol y@‘o?,g!] eng, iggp "r%ﬂgttﬁg vﬁﬁt@ﬁﬁiﬁ%ﬁ@;ﬁ is %)m@d % Bir{%u Wd@ledimension

drie a soll formi tenpera

su11:abg&‘r aﬁcilveatoﬁg dgtﬂ\p? g%ﬂg}/ng? 5o éXg&:g % xcgvmr Ef\ﬁgr%yol{'g] t?le wehltemng strip
nperature. Thereafter the strip formed on

may %%Hpihéﬁl to engepmeEe of thetupperst of éqeths @F faese ahawé@ pf thetlower set of
pi eces of suitable size and shape for consuner use and

teeth pitbkreskparatay sor ssintinleousipnt Thedengt ddrasicfoofigles whitening strip is
whitening strip for the present invention, the strip

determied bgrht bmdutitoftdogetage tiksiedr TacKHs vedakd, abkh gi@bérooft tbeth which it is
teeth in an appropriate manner and wthin 1 to 60

desirddi tB4¥18&n ﬁlh@leieﬁﬁﬁfé tB8! 8@ 8nWkdr! thé"@/hité‘rﬁn ? Rt Hfs?énce it may be
appear ance as the whitening agent(s) presen

desue%lttlb' W’c&ﬁ( afd @%ﬁttgetﬁ Qhi gﬁ at® %E)Qt e%salé%}/ %& c-)l’_tﬁgrs Acggrdmgly, the

i'on can be appl ace to
ned f . m nutes . .
lengﬂa%%wv Hitipeat he 6218&‘?5%‘§‘"{“is6ﬁsee i opBo e e Gk arhere it i desired
Ie days to thereby whiten the teeth [0048] In

to Whttﬁm §11 PE@’@ﬁ%Ptht hee rtienehprliestion ofsvhisningsinmiothe tecth will depend
wi dt h di nension suitable to cover one or nore teeth in

upon ther type fup perrcentrationvei the whiteniag aigent(s) e wikll e thierigpes tnd jntensity of
may be applied to one or nore of the upper set of

stain. t &ftbihthe odeth Sreavigtensd w0the s@fsfickien bOwRusES theQfori@BLdT the strip can be
either separately or sinultaneously. The |ength

casilydbRB OS] Bfriffing 8 nidbh FithRehtStdnlip ﬁas%m%eterm ned by the

anount of coverage desired. In this regard, the nunber

of teeth which it is les] & %b%&l gen wll determ ne
t he di mensi ons for the—%%rﬁenrnﬁﬂg%rrﬁ. For i nstance,
it nfo04DE desbreprefepredrtimbodiihérenthe hdiitkhi@pcompesilion is applied using
whi ch are nost easily seen by others. Accordingly, the

a “pain€Bat tbcRkiqhd)| Aesﬂidl‘lgap%h&étﬂmcd%'%ééesdcﬁ%g Gafudod s%h%:?tﬂgﬁated with a

as conpared to the case where it Is desired t

compt\?é1 1?r9 bt tllein %&ﬁl{oﬁ and tﬁﬁe &)#ﬁé%%ﬁl%ﬁl? {h félg)[)acég 8 a?@otﬁ%urf%ce greferably,

ening stripto pend upon
and concentrahlon of the, whitening

the coggpqsﬁg)ntlﬁﬁgreg SVeHY é)ﬁlsqupk), sygfaces, n su?gment( Sl?antlty tovfehver whitening

agent(s) to the stained surfaces.

[0050] The paint-on whitening composition of the present invention is prepared
in the form of a flowable viscous liquid suspension containing the whitening agent and is
applied as such to the subject’s teeth, by manual application, such as by painting the teeth with
a soft apblicator brush in the same manner as application of nail polish to a finger nail and
without the intervention of a dentist or technological operations. Application by the user and
evaporation or dissolution of the solvent leaves an adherent natural appearing white coating on

the teeth.
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stain. After the teeth are whitened to the
satisfaction of the user, the portions of the strip
we@2amwsoessensi |y renmoved by rinsing the nouth w P¢T/WE1004/026413
and brushing. Paint-On Tooth Witener [0049] one
preferred enbodi nent, the whitening conposition is
appl j08814isi g aariopai dihbalimetiteC iy daser of sowdlh | whitening composition
appl i cation device, such as a brush or spatula is
applidiOR) RfdttMehlind SRES hbi i8BreBfentsinForie k@D ANEndcBEptable taste or
conposition is then placéd on a tooth surface.
r ogj tj [151.S n c
ety EorREfe Yo whilGpsFRTRORl UBR iR BAER Y 00, R (B et The
agent (s 0. t he ai ned surfaces. [0050] Th ai nt -on i
compRio if NefiEisHIS bR Br FoH Spaa o oAb AE bR fpeh 157 the applicd
. prepared in the formof a flowable viscous |iquid )
whiteBing ropyposition saalling the appkedwpratiagitn gesitidhe fopes ¢anmonly applied by
applied as such to the subject's teeth, by manual
the lipppld agioss wellielthess foycep anenuinteged Meringemirmalhintastications 4s upon the
applicator brush in the sanme manner as application of

evaponatidn qralissshitivn ofl thd dohgeif inmolithadFeér ﬂﬁ)ﬂlﬁ_@ﬁén b I@rd coating of whitening
intervention of a dentist or technol ogi cal operations.

compbRRbh ¢dsaR aBYutl NEIiMEE %vlﬁ&gc&‘t’iﬂg Q¢ BédRA s@éurgf 65 Hha!idoB enamel to

of the solvent | eaves an adherent natural a aring

i1 5031 VI ORISR B BELS Wipostiy s

nts,

e D SR S SO 10 S S0 30 e e

.render | ng it unpleasant to the user while adhering )
requirgely 3 ygily DY 8n epBlopenbekestandardeorebygierietnregedires such as brushing or by
sufficiently adherent to tooth enanel to remain on the
rinsing exdthrenf al¢ohohie nepgivwast. whi t eni ng conposi ti on enabl i ng
the applied coating to resist the forces conmonly
applied by the |lips and tqughedsaass well a those forces
encountered during normal nmastication, as upon the

evappaby ONor o %ﬁ@oﬁﬁ%&ﬁ, Uhe € @se??%@é}ﬁiohn FRMR 2 method of
g o ' fening

after application a hard coatl
white:giglggfg% isx%r.gagg rof&%;tg?tgi i?xhtgcp ?gaté tc%vigngf;% Ell%l\lh | %p ofti2f 51'11%%1 iSISibj ect using a
tooth whitening composition comprising a whitening agent and a hydrophobic polymer carrier.
The method comprises contacting the composition with the surface of the tooth. The contacting
occurs for a duration of time sufficient to satisfactorily effect whitening of the testh. Thus, the
contacting occurs for a sufficient period of time to at least partially whiten teeth. This can be a
period of time from about 1 minute to 2 hours or longer. In certain embodiments, the
contacting is for a period of time from about 1 minute to about 5 minutes to about 45 minutes.
The substantially non-aqueous tooth whitening composition is effective over a longer period of

time, since it is not significantly diluted washed away in the oral cavity during the treatment

time.
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which it is applied. Wile the |layer of applied
pai nt-on whitening conposition is in place, the user
WO goos0185eF rai n from masti cati on. The whi t eni ngPCT/US2004/026413
conposition can be renoved as and when required, at
will, by an enploynment of standard oral hygiene

or OSUSSES, SHEIAS, AHEHNG 0 Dlsfic S Prlhoa b povide o
it £OFRSE Y 580 DD RN o . AL ot wic

Qr ot her, ani mal ,subject using a tooth whitening )
comp%%ﬁmpﬁ%acwaifgpﬁgwyfﬁws ORYSHIGBNES RFfYIQpsly described. The
hydr ophobi ¢ pol ymer carrier. The nmethod conprises
compessiemist dnplied e theotepssurfagn tavbe whitsaed firfagplaradity ohminutes per day.
tooth. The contacting occurs for a duration of tine
The appli¢ationdntthémorepattied ffac ultiply dafd &c expdsetthaiteagh ¢ nhilitiple doses of
teeth. Thus, the contacting occurs for a sufficient

whitei@E ia86ht Odndtthiee théreBy whias!thsurficalof shewbbthen teeth.
Thi's can be a period of tine fromabout 1 mnute to 2

hour 0@!4}1 | oRge Trhg]gicgwg@%#ng% Qorﬁﬂ%ﬁ?c%ng%ri} e %‘%’gﬁ}t illverl%;\‘.iﬂlll'I are prepared

contacting is 0 me from

.0 about. 5 m nutes.to about 45 m.nutes. .T .

oy addfp 30 iR e Msrticte L% bR ik D Eormse iyt @ sainless
is effective over a |onger period of tinmg, since it is .

steel t3Bk PEQVAdads VB At Reni [ thecprapasntinn by highid waitgpiag composition, the
cavity during the treatnent tine.[0053] In another

ingredderi® diaradvantagequsty pddssletot thie muisat i the Hllomting drdes: liquid anhydrous
provide for whitening a surface of a tooth in an ora

silicomelyaseyl paéssarelzensitivep obinite ( hedropiedbispbiyart c whiee)) p eroxide whitening
conprises preparing a liquid tooth whitening

agent,CRINBESH thRMcAS DRV ARUSHY dERSE Tab6ishg IHGwEREMRES b QBgredients are
is applied to the tooth 'surface to be whitened for a

: ) licati s th
then ol Bt o BB R (R o8 CE et eoth o
|t d f iteni t, t . .thereb .
i t108E51 o 66 pPesed ot Sihoe T SHReteq 65y Fhibe Gurables butis ot
whi t eni ng conpositions of the present invention are

to be %mggcg;}@gp V.

Example I

[0056] A series of liquid whitening paint-on composition are prepared using the

ingredients listed in Table I below.
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by addi ng and m xi ng the ingredients of the
conposition in a suitable vessel such as a stainless
waee@sl1gsank provided with a mxer. In the prepBCHUSZIN/ 026413
of the liquid whitening conposition, the ingredients
are advant ageously added to the mxer in the foll ow ng
order: |iquid anhydrous silicone b ased ressures
ensitivep_olyner (hydrophobicp olynerc arrier).p
er oxi de phitening agent, adhesion enhanci ng agen{ and
any desi fed flavoring or sWEdner. The ingredients
are then to forma hormgelleous
di sper si ron. [0055] The present i Bventioh is
illustra @arqémeShe fol | owing exanpl es but is not|to be
limted EXanpl e Oj/—\b(:‘lll:‘b of—+Tqui d
whi t eni n_:;BI&a}?Sﬁ\t(- #PHELT tion ar e394f epared 89 ng t he
i ngredie I,s | |lst ed in Table | belo TABLEI gp sition
A B Ingrediafts Bl O PSA (nediunt hi §if t ack)* %3d. 0[30.0
Pl asti ge Aiﬂ]n?pefggrbg}latgodl um per caf bppate 25 -_PVP/H O
ex** - 2b.0 Saccharin 0.8 0.50 Flavor - 0.50 PEG 400 -
- Pol yi spbvit Bytg cx*+- *Di ssol ved i n 60% by weixglt
di met hi cpne

E‘ 11 (151&{)

Saccharin 0.8 0.50
Flavor - 0.50
PEG 400 - -
Polyisobutene - -

*Dissolved in 60% by weight dimethicone
**cx=cross-linked

[0057]  The whitening compositions A and B are prepared by mixing the sodium
percarbonate or PVP-H,0; with the Plastigel followed by the pressure sensitive adhesive BIO
PSA, saccharin, flavor, PEG 400 or polyisobutene. The liquid whitening composition of Table

I can be packaged in sealed polypropylene bottles.

Example IT

[0058] A second series of silicone polymer based pressure sensitive whitening
compositions are prepared with the ingredients listed in Table II below, with the methods as

described above.
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**cx=cross-linked [0057] The whitening conpositions A
and B are prepared by m xi ng the sodi um percarbonate
wW@ro0a014593 he Pl astigel followed by the pressurBCT/US2004/026413
sensitive adhesive Bl O PSA saccharin, flavor, PEG 400
or polyisobutene. The liquid whitening conposition of
Tabl e I can be packaged i n seal ed pol ypropyl ene
bottles., Exanple [0058] A _second series of silicone
pol ymer based pressure sengjfiMg whitening
co Q%itions are prepared wth the ingredients |isted
in TaBMB™™$8| ow, with the methods as descri bed
aboydnera@inE Conposition I ngredi ent C DcEt hyl acetmte
13. 5@miBcafde Bi 0 PSA (nedi unt hi gh tack),,3p. 00 35.4 0
Plujacare L1220 5.00 5.0 Sodi um sacchafin 1.00 1°0
Sno\BwHSAEmpdint/hibtahdkm 5. 00 12. 0 Zi nc oxipfle 7. 00 35
Sodii um per car bonate 33.00 33.0 Flavor 0.50 0.50 Tot al
100 Blyrassot BBTLAI M5 What is clained is500 A tootho
mhltﬁaﬁﬂg%&85393|tlon for whitening a ?%5face ofl%

t oot h conprfi sl ng
Snow white petrolatum 5.00 12.0
Zinc oxide 7.60 --
Sodium percarbonate 33.00 33.0
Flavor 0.50 0.50
Total 100.060 100.00
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a whitening agent and a hydrophobi c pol yner carrier,
wherein said whitening conposition adheres to the
wao ombh1sses f ace to effect whitening thereof. 2.PEI/US2004/026413

conposition according to Claim, wherein said
hydr ophobi c carrier of said whitening conposition is
substantially non-water soluble. 3. A conposition
according to Caim1l, wherein said whitening
conposi tion conprises frogphgipgeen about 1 to about 80
wei ght % of sai d hydrophobrc pol yner carrier. 4. A
conposi tion according to Claim1, wherein said

What igtelaieigd iy conposition conprises from between about 40
to about 80 weight % of said hydrophobic polyner
carri eA tosth whitminpoinpositioadaowbitening @sv@fae of 4 tooth comprising
wherei n sai d hydrophobi c pol yner of said carrier

a whit6@iR hE&R Snd a hiyHpBétdc ﬁ@l-ym%r EAQHPY SHeted s£¢ SQNit@hidg cbMposition
Carm, wherein said hydrophobic polyner of said

adher&s3b Eﬂ%oﬁ%@fa%@ﬁ?efféc%ﬂt&ﬁ’f@h@ﬁ%kn- 7. A conposition

according to Caim, wherein said hydrophobic pol ymer

of, saiq ¢ | C I . ' . .

cBmpost1{ BbosioarRER3s Gt SRR Sl r R on P caler of suie

.. hydrophobhj.c polyner.of said caryier is a pressure

whited g copQtionyissupsrantt Ynﬂ9€6WE§§#®Ebn according to

Caim1, wherein said whitening conposition conprises .

f Bom bét semprsitissuccadmette Ciaisut, vdoreie sy tvitteamgsamgposition

whi t eni ng agent. 10. A conposition according to Caim
comptses \ifoar bétwetin ebanthil tte aboy 86 geeight 6 oS slidhydrdplicbompdlimmer carrier.

group consi sting of peroxides, chlorites and

hypoc hlAokdniRssitioh acCor@RiFRe SldilOr) vafeedh d4id gvitiRnidg@opdsition
wherein the whitening agent is selected fromthe group

comp LRS! b SRSB4 QL OISO OA e i
p§rear Rocr})%tlpedsiti’c'o%daicgcﬁ)d&%rtg Ty , vﬁl%geirqjsﬁ% %&%%pﬁ%& Sglfymer of said
carrier comprises a siloxane.
6. A composition according to Claim 1, wherein said hydrophobic polymer of said
carrier comprises a silicone resin.
7. A composition according to Claim 1, wherein said hydrophobic polymer of said
carrier comprises a polyorganosiloxane.
8. A composition according to Claim 1, wherein said hydrophobic polymer of said
carrier is a pressure sensitive adhesive.
9. A composition according to Claim 1, wherein said whitening composition
comprises from between about 0.5 to about 50 weight % of said whitening agent.

10. A composition according to Claim 1, wherein the whitening agent is selected

from the group consisting of peroxides, chlorites and hypochlorites.
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12. A conposition according to Caim, wherein said

whi t eni ng conposition further conprises an adhesion
wepwanesny agent from about 0.1 to about 20 weP@hUSHH0626413

t he whitening conposition. 13. A conposition according

to Caim12, wherein said adhesion enhanci ng agent

COINPr | ARSRASItOh ab@diding eNORNANt Sherdieteachifeninm dgbiet is selected

group consisting of: waxes, nonionic polymers

from tﬁ@%ﬁff) %bﬁ@s‘[ W%@%lt&lﬁﬁ%hd%ﬁhﬁﬂb é‘en?%?cﬁéﬂé'@iﬁ&d hydrogen

s ng oxi'de and propyl ene oxid

th || d
peroxifid %p%%%’f@%sﬁg epeé PSR ﬁ%@ﬁ%% sl fhixturcs thercot.
t f. 14. t to,d
Whor o A ORI AR BEHES Lol iy EECRTRCL IR —

one or nore of the foI | om ng_conponents: a surfactant,

furtherzcomipyises pm gdlegiontenhanciesersl Fomm | nEgutanbm aboxgh20 weight % of the
antim crobial agent, an anti-caries agent, and an

whiteramg commpdsitidnuis agent. 15. A conposition according to
Claim, wherein said whitening conposition conprises

beg ween agskitibntabecibigdto 8Mhimeli2gRihe 4i0fai® adtdsion enhancing agent
hydrophobi c carrier, between about O 5 to about 50

compﬂ%k ght r/ﬁlgfe (50%11 n o? L8BBRB8RE gr tc\ﬁﬁﬁ&n%bcﬁ%va)gest Ronjonic

out wel an adheS|ve enhanci ng agent
be tmeen abo

pom e P S5 BB B e e

, flavoring. a d, bet ween abo t 0 to about
propylgas aﬁée,%o&e%@tlﬁ@rge@s%%ﬂt%l petr ﬁ% g&lmi)%ﬁ?wmng

a surface of a tooth in an oral cavity of a human or
campmmﬁ%ﬁMémmwﬁnﬂgh@peﬁt whi ch conprises (a) applying a

liquid tooth whitening conposition of Claiml to the

t bht h Awochgosition abeoridnp te Obdmf 1o whargih said wiliitgniaf composition

m nut es per day; and(b) repeating b for nultiple days

furthe# &Iﬁﬁ‘r@s‘é@ Bife hinbRIbftthefollie®ink dponént@'ei hathcint, WAdveAhHbgent, a
a tooth in.a mammual, the nethod conprising applylng to

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

15. A composition 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 method for whitening a surface of a tooth in an oral cavity of a human or other
animal subject which comprises

(a) applying a liquid tooth whitening composition of Claim 1 to the tooth surface to

be whitened for a plurality of minutes per day; and
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the tooth a conposition conprising a hydrophobic

pol ynmer carrier and a whitening agent. 18. A nethod
wae@sntsayy to C ai m 20, wherein said appl yi ng PEI/US2004/026413

achi eved by contacting a filmconprising said tooth

whi t eni ng conposition with a surface of a the tooth.

1 B G cfa (o)) aLgnsai d
g"& yi @ qua %I eved gsont a}g{é})ﬁ %ﬂiﬁ{qeu!a%hform of
f’ gzg ﬁt r%(e){hrc])dm@wﬁn 2 a‘foorh? ?ﬁc’ Q}I{agnl}na ﬁle metho go%:p%smg app?ymg to
the tooth a composition comprising a hydrophobic polymer carrier and a whitening agent.
18. A method according to Claim 20, wherein said applying is achieved by contacting a
film comprising said tooth whitening composition with a surface of a the tooth.

19. A method according to Claim 20, wherein said applying is achieved by contacting a

~ liquid form of said tooth whitening composition with a surface of the tooth.
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