| R 7345- 00 RAPI D TEMPORARY TOOTH WHI TENI NG COWPCSI Tl ON
| NTRODUCTI ON [ 0001] The present invention relates to
w0 a@sa1d2eot h whi t eni ng systens. Enbodi nents of P€TT8S2004/026421
present invention include tooth whitening conpositions
conprisi ng whitening particul ates and adhesi ve Rg8A$-90
[ 0002] Many substances such as tea and coffee that a
person confronts or cones in contact with on a daily
basi s can "stain" or reduce the "whiteness" of one's

t eet h. CopgpfiErvEGRS Eeo0tHIRMTENRG EoMvaRIsiTioN be
aesthetically desirable. Dull |ooking, stained teeth

are obj ectionabl e nost people both on the basis of

cosneti c appearance angN§k§EU§9ﬁh@IIy as an indication

of poor oral hygiene. eth are white may
e er so . C . . . .
TR0, oot PSR e R R AR by Mebodiments of
Dent.al gel .c siiions .containing active oxygen .

the prosprlnyee i TP Gt & A SR e HO RO SR s S Tiaine pipigtates and
Jper oxi de, percarbonates and perborates of al kali and

adhesi¥¢ ggeniSne earth metal s have been disclosed in the prior
art for whitening teeth. Such gel conpositions _
09U ghMepy sebstapses gichas te anch gofifesethrt # gispR gonfronts or comes in
mul tiple applications of the gel over a period of one

contact avithwen wabﬁz bagis gaovsteia" oheeddes theedvhilenesehphgnes feeldy Consumers
and in sonme instances requires a skilled professiona

consideo cigpp) whithetegthl to Howesthetically desirable.mabyplls idolbngi etagneidt teeth are
is desirable to cosnetically inprove the. appearance of

objectiohsblt eeinvst péuple bath whi the badihef t@aielic appdastinge andl also socially as an
tenporarily as in inmedi ate anticipation of an

indicali®fPE pcdlord) kbiche. ADAE MR8t larSWRiteAMaP ¥BAY mdr®B&4dnal confidence
There is a continuing need for a rapid tenporary tooth

and saWtthdtRAIaRE ny SV &MY %Eht&%@ci%c@&ftﬁc&_ applied by the

wearer and w thout the need for "specially trained

dﬁ)%ﬂl PPer3'5& Icompositions containing active oxygen liberating ingredients such as
hydrogen peroxide, urea peroxide, percarbonates and perborates of alkali and alkaline earth metals
have been disclosed in the prior art for whitening teeth. Such gel compositions although effective
for whitening teeth require multiple applications of the gel over a period of one to two weeks to
provide the desired whitening effect and in some instances requires a skilled professional to apply
the gel. However, it is in many situations it is desirable to cosmetically improve the appearance of
the teeth, that is whiten the teeth rapidly and temporarily as in immediate aﬁticipation of an
important public appearance or social event.

[0004] There is a continuing need for a rapid temporary tooth whitening system which

can be safely applied by the wearer and without the need for specially trained dental personnel.

The tooth whitening to be achieved should be easily applied to the teeth and once applied to the
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The tooth whitening to be achi eved should be easily
applied to the teeth and once applied to thelR 7345-00
wo e@slole2be abl e to resist renoval by masti catiPCT/082004/026421

sol vating by foods and beverages for a period for at
least 5 to 8 hours, but should be able to be eadT345-00
renoved by a wearer without harmng the tooth. In this
respect the prior art discloses tooth whitening
coatings which can be applied to the teeth as a beauty

teeth, Bé Sb1P EPNekid ﬂé&obﬂ'ﬂ?y%@h@aﬁoﬁ@ Q8194 MY 164N 43 BMA&GRes for a period for
applied to dental "enanel in the sane nmanner as one

at leasl\e%wﬁgg g&gkﬁb@fg&\hg bgsgieesz? eﬁ"t’l 8D 535 Iggdaavg% @%‘?ﬂmng the

tooth. 1 i‘é%és %&%g faérl ! giﬁ(éqg%(?% ?‘ﬁ"tllé%{te ﬁg (%a%ﬁgéj @vg{ﬁ{ Sen 199? applied to the
e user

teth & ﬁ@ar%w t%ﬁ@édé% Sy @etﬁ%m% BACPHe derighenamel i
the sa&%%%%n??ﬁ@sa%ﬂeavgwﬂé AP B 0k GEDe o AR 1oSBh P 021,915

conpasi tion conprises an adheS|ve and a mhltenlng
4,032 6%.? 4820 e S0 1B nBowRySr Hheleals 1t aed foy ivamyeyed) tampeyary whitening
enmbodi nent of the present invention, a rapid tooth
compagitions Hiahgye eBpgisi durdhle. rad impagizr tnaw;;al alogk tathg userhieetd.
appearance to dental enamel conprises a siloxane
pressure sensitive adhesive and a whitening
particul ate. [0007] In a R nbodi nent, the present
i nvention provides a net nparting whiteness to
af00osit h [ ofie REATHORIMent Ne PRdsbRdino&itiphi (FeidaPp | r¥pidGodth whitening
conposition to the tooth conprising a siloxane

compdRitRAS fi EingRARHIgt h ienashesity eppitdlare W31 8&#1NGhamel. The composition
particul ate. [0008] It has been discovered that

comprfs@mﬁh(aéﬁ@ﬁxmhl@ﬁ sticfatd J&r%ﬂsﬂx‘é%&ﬂo%?a;ﬁﬁ{eo rd

a vantages over tenporary whi ng conpositions anong

t Eﬁﬁﬁc Lioddifed'd ? tﬂegﬁéééﬁiﬂ Lg‘gen‘ﬁgﬁ ] aPﬂqggth %h‘ltemn% composition

tenlng ef cy and aes I mprove

for m@%ﬁégrﬁgﬁuﬁf & hgapém 4 en J en%zlgn.ﬁ%tgeltc;gﬁ}%{%%r ! %@égr}e prsture sensitive

. . ar | n
adhes1ve anJ a Wﬁltemrgg I?agt?c% atére t S

[0007]  In another embodiment, the present invention provides a method of imparting
whiteness to a tooth in a mammal. The method comprises applying a composition to the tooth
comprising a siloxane pressure sensitive adhesive and a whitening particulate.

[0008] It has been discovered that compositions and methods of this invention afford
advantages over temporary whitening compositions among those known in the art including one or
more of: enhanced whitening efficacy and aesthetics, improved adherence of the whitening
composition to the tooth surface in the presence of saliva. Further uses, benefits and embodiments

of the present invention are apparent from the description set forth herein.
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of the present invention are apparent fromthe
description set forth herein.l R 7345-00 DESCRI PTI ON

WO 0®80]162The foll ow ng definitions and non-|i m PCTYS2004/026421
gui del i nes nust be considered in review ng the
description of this invention set forth herein.IRTRg5-00
headi ngs (such as "Introduction" and "Summary,") and
sub- headi ngs (such as "Witening Conpositions" and
"Met hods", for exanple) used herein are intended only
for general organizati op@briFRbgs W thin the
di scl osure of the invenfion, and are not intended to

LL()%%O]E h?ﬁg'félfclvﬂﬁ% rcl@ﬁﬁﬁoﬁshﬁid Héﬁeﬁtn tﬁl? %{ (deiYs ARBe6d c%nsidered in

par subj ect osed Int
rev1ew1n% {]1’1!3 %%%Jc%lgltlg% 8{) {eﬁ‘% V?Ih é)H %gtvtz ﬁ[ﬁ %glteic'n O{“h I?e%gﬂgé fége\ﬁl as “Introduction”

Lonstitute a r | at i f Q I art Subj.ect ,mat.t gr ”
and. 8RRy nsdbrieadiBis S sl SV Rlerl, C@W&%}ﬁme Methods”, for
e drsclosur of the entire scope of
examﬁ%?}grrf hefpingre HrRPdetr BRIyt ﬂregr-‘rleraf GRUGHIONES fapics \rrﬂ@larlreofﬁsclosure of
di scussion o f a material within a section of this
the invggHesn, pd 8t 1ok ingendpc lrrglt ﬁleﬁbquwr o fthe jpyqnitipyy of gnygspechthereof. In
_ being an "active" or a "carrier"” ingredient) is made
particyleyy suniesh enitendieclossddn e “Intfodnationd mapidedleilemspasisaniriechnelogy within
the material nust necessarily or solely function in
the scgead tltancantion t dndimay not essiituiccatecitnioh ef piior anh Subjett matter disclosed
used in any given conposition. [0010] The citation of
in the FSfremant és nétemaixhadaes onaimptan distlosiire ofitheagitites®bdlof the invention
that those references are prior art or have any
or any &hBdENEERs terédTe CadsETthadH b+ d ¥cbioh BE al MMEAA1I Wifhin a section of this
di scl osed herein. Any discussion of the content of

speciffc@ic KR badchifr &Ry ké"% r odghs o “hdivkN bR rier i dgredlent) is
nerely to prOV|de a general summary of assertions nma

made B ddAGeABOLR 13 1ﬁfgi%néee§h%ﬁﬁn§eeﬁrawﬁqﬂatdtﬂ§ %naﬁ]%fal ﬁnust necessarily or

constitute an m ssion as to the accuracy o

solely i ﬁlﬂ&@}s i fac?&ﬁghcre e&,% Sfc 3%356@ 1oﬁ eﬁe% % “ﬁl %se(tkedn In any given

SrifftTon geltion 6 ecr i Cation are
greby |ncorporated by reference |n their entirety.
COMPYEHBT1] The description and specific exanples, while

! H)%l 6:]at’Ilhg gc1’ce:aggr? dolf nrgp tesncé)sf hérg% 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 of references cited in the Introduction is 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.

[0011] The description and specific examples, while indicating embodiments of the
invention, are intended for purposes of illustration only and are not intended to limit the scope

of the invention. Moreover, recitation of multiple embodiments having stated features is not
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invention, are intended for purposes of illustration
only and are not intended to limt the scope of the

w0 paosfor20:1. Moreover, recitation of nultiple PCT/US2004/026421
enbodi nents having stated features is notlR 7345-00
i ntended to exclude ot her enbodi nents having IR7345-00
addi tional features, or other enbodi nents
i ncorporating different conmbi nations the stated of
features. Specific Exanples are provided for

intentiéd! %8 leREINE oftiél ROFRTinRints"RWiAD a0BiKEnANEatHRS, bih@ther embodiments
conposi tions and nethods of this invention and, unl ess

mc@rg&lahﬁg birdret 8SBGn RIS M BRed G LatliRL. Sﬂéc@ﬁkd@ﬁnﬁﬂeﬁﬁe Provided for

presentatlon that given enbodi nent's of t

111u s owPlo 1511‘3‘1)’6 lse tﬁ(? 96};; ﬁﬁlﬁ) s of this invention
" used herein, e Ror as erred
andt ﬁa efssg freg% céﬂ% gFaE rotﬁ%rgﬁsg? Ica)tgel ggtnh%eé@e% écp t%gl %\feep%sentatlon that given
i I t th nbodi t I b
ernSRETs BEe isaoR Y oS DR B REF PLTE ancos.

Fur t her nor e recitation of one or nore %refer
enbl@81 Hent sAwég hesin, thgpyopds; ‘paafersrdi epd appiseidhe Aetsr tareglbodlments
not useful, and is not intended to exclude other
of thebigyentent that Rl taqelais cpeiior undte ceriwiaraiicumsap@s: sflowever, other
used herein, the word '"include,” and its variants, is
embagtiments thay alsodermefbired, tuindey, the saphe othetherrcicimatences. Fhirthermore, the
itens in alist is not to the exclusion of other |ike
recitdtion®f bhaor mene atfewedembisiaherts does mbeinpdy that étha, embodiments are not
conposi tions, devices, and nethods of this invention.
usefillihd fis A intedded keekctudle beHee ibodiinknts 66CGEE §dop& af the invention.
percentages are by weight of the total conposition,

unl s3]0t hex el HRAL itd ®6kd TRAIR, \HhdtiRNaR8nts, is intended to be non-
Cbnp05|t|ons [ 0015] I'n accordance with various

imBABOMIcHRIR: PecRhtidnE 1’0@fn‘§ ’1“1’? 5‘ list iE Y& ¥ bxcRisith of Sﬂﬂbp@ﬁ items that may

conp03|t|on 1S prow for |n'part|ng a natural
he it
a S(ggeﬁlgsr%g@% C%rﬁte%afséﬁ)ttlllqﬁo& %fﬁ?vuée-r%aﬁr%]l ﬁ&ﬁ&g%{f%}{lgﬁﬁeﬁtﬁn

B ATRERP R R FS 0 Sh o o
a

rnabl e .
tota? composmon, unless otherwise specified.

Tooth Whitening Compositions

[0015] In accordance with various embodiments of the present invention, a
whitening composition is provided for imparting a natural white appearance to a tooth surface.
The tooth surface is generally comprised of dental enamel, and the whitening composition
contacts and preferably adheres to the dental enamel to impart an immediate discernable
whitening effect, thus rapidly altering the color of the surface of the tooth. The present

invention provides methods for whitening a tooth surface using compositions according to the
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whi tening effect, thus rapidly altering the col or of

the surface of the tooth. The present invention
w@e@siotess met hods for whitening a tooth surfacECTrsTsmg4/026421

conpositions according to thelR 7345-00 present

invention. As referred t o herein, "tooth" or "Re&4h-00

refers to natural teeth, dentures, dental plates,

fillings, caps, crowns, bridges, dental inplants, and

the like, and any other hard surfaced dent al

prefn® siveesors AlstrbRfre®@ed RBRRN oWt ort %&l@’fl%fdré Yo hinsed teeth, dentures,
within the oral cavity. As used herein, “whi t eni ng"

derft&f ' el o, hard
wAYPA8, D CUARIEIR, Pyl o SRSBEAOREL O 18 0 s o b

surfaB&l Gé}ﬁ% ﬂr@sﬂ‘f@1 te‘?t'ﬂgisg erfibndh ﬁlg%qtté}h]?fﬁyr{d&e 2 gﬂﬁ‘p}? eloral cavity. As

observed “viI sua rexanple w
useg 2}?%?% nggﬁ?n? a;rgf%rsetg a%%g & 1%61 sgalrgeﬁg:?sa:rje{;g% ﬁ? ¥ ictg)lém iégerzrgbly such that
n ) . y
oty SRR, o o2 A, SPse v

t o neasure nter Lab values or L*a*b* val ues
ws@@”}ﬁ? i Pl R aﬁasg&.f cFolos oL R cligyts t fegauges, or measured by
Internatlonal Comm ttee of Illumnation (CIE). The
colprirgetfy; ugiys pRHIYRbR ipREmen sk s @ Minoliadremamater, ¢rg. .anodel CR-400
t hr ee- di nensi onal col or space where L* represents a
(MinplhErassR amsey, N3y T bpinstemest anrbedrggremmedxfos eaardplo; to measure
represents a yellow blue axis. The L* and b* axes are
HumtgpLaavdlyesafr IaéHt edtesappirding o kliet sparidardnestblishediigtthonternational
tooth whiteness. Increase in whiteness can be conputed
Corhnjiteeciff flemmatias (CIR).L The &*atytdsybtemvigbuides Hafu@étcal Rgpresentation of
after treatnent, or between untreated and treated

thredudifassisnal olbis gfaUé wialcalretprestrts PRiphtnedl £44, ab 8eprdsentsNered-green
square root of the sum of the squares of differences

axid Andb* Rpreddifts B zyel’l@JNLlﬁb?e aki§' nghd he JnﬁrBWIafes & ty%%ally of greatest
[ (DL*) 2 + (Da*)Z + (Db*) ]1/2 A higher value of *

apph@:gil GH4E ﬁle%u? eﬁ{t of ﬁ?@ﬁ eﬂeﬁsevﬁblte%%ﬁfl%vhléeﬁe %{%51]1 BY! §omputed from

nbodi nent s, od o rese I'nven A
fr s t st
dlffg{eilgéstl? eaS%Ek n(g b aJaHJ’eg g?ftog ?ﬁﬂ%;ﬁtgtse{ tre%mel? o be%zveen‘rjbn%eateci3 and treated

surfaces. A useful parameter is AE*, calculated as the square root of the sum of the squares of
differences in L*, a* and b* values, using the formula:
AE* = [(AL*Y* + (Aa*Y + (Ab*)*]"?2

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

[0016] In one embodiment of the present invention, the whitening composition
comprises an adhesive and a whitening particulate. The whitening composition can comprise

additional ingredients, as recognized by one of skill in the art. The whitening composition can
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[0016] In one enbodi nent of the present invention, the
whi t eni ng conposition conprises an adhesive and a
wokioseni2eg) parti cul ate. The whiteni ng conposi t POTUSZN4/026421
conprise additional ingredients, as recognized by one
of skill in the art. The whitening conposition Bai4R-00
7345-00 be incorporated into a dental strip or film
form or into a liquid product which can be applied to
the surface of a tooth by manual application. In
be amcotpheatedeintocdd aesd striproe e dsmg for who b digiidgprédstivhiRl @a®be applied to
a tooth are provided. Adhesives [0017] h various

theesifac srenfosthdy tkigraPhsi#RMon. M @RbheNemBJMEm¥] hefMbAYof whitening a
conposition conprises an adhesive, which serves

surfidé bf Plosthf 48plokRIRE, | ncl udi ng enhanci ng adherence of
the whitening conposition to the surface of the tooth
to be whitened, h such enbggilgnls, the adhesive
generally conprises one or nore organic polyners or

' ' ' | ved o i
vor QITIC" S oh e FyBeBRelS P bl 0N G5 8 Phiepngrameosivon

T8 RTS8 6150k s oo
o RO AT S A0 0 127 JEE o,

enbodi nents of the present invention, the adhesive
adhsgjyg geneslly GOmRESeE ORP 65 MOFeRTEaNePelBEE oF AoRdhyraers that are dispersed or
_Wwhitening particul ate can be dispersed and are well
dissehesdrin p oleRls saivent. Many such silicone pol yners are
commercially avail able h various enbodi nents, a
pr el0818§led sA Iviadietyeotbeargenic guivesdry erqposefuteds adhesives with the present
pol yor ganosi | oxane. One such pol yorganosi | oxane is
inventodu Fed exsmpig e psdfergedaclssk lof ediReive pslymeRN@niiise siloxane polymers,
or ganosi | oxane such as a pol ydi organosi | oxane. Such
whiph layeraosgea gl ARn VR BEERE b sillcBf&YpolBh@s.| Rl cert@idREDb&ithents of the
of which to dental enanel surfaces can be varied by
presthnt &lvieRthrl & hdHekiOe QblyRleld HOME HRPLAIEPL are those in which a whitening
pol ydi or ganosi | oxane i'n the copol yner nnﬁecu?e.

parfiE@fi8 CAPbY dishBEedP UV HE WelBBwn in the art. Many such silicone polymers are

commercially available. In various embodiments, a preferred silicone-based adhesive polymer
is a polyorganosiloxane. One such polyorganosiloxane is produced by condensing a silicone
resin and an organosiloxane such as a polydiorganosiloxane. Such 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 polymers specifically 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-
6



pressure sensitive polyners specifically designed for

phar maceuti cal use and are perneable to many drug
waeorpougs and find application for the transde€TEE2004/026421

appl i cation of various conpounds h one such

enbodi ment, the silicone polyners are the copol J#45-00

product of m xing a silanol term nated

pol ydi or ganosi | oxane such as pol ydi net hyl sil oxane

with a silanol IR 7345-00 containing silicone resin

contdigihg iylidohe r&sin ameteby e pisanef gidifs RO idedpalidierassiioxaBamdergo a
undergo a condensation reaction with the silano

corfedRsn Ofeabity Siith Coe s'ﬂ@ﬁiln gl hat ke sﬂ1cone resm so that the
polydlorgan05|loxane is lightly crossllnked by t

polgglalgﬁﬁ&ﬂoi oﬁé gl@h%' St:i%osts eRO! EQW&5E04%C hat is, the

ns are rou h e resin
polg/(?io al\f&llgﬂﬁlt {1@ Q'bg eﬂﬂtgig {ratﬂ% gﬁmt?é reas o'iecules to give chain

orm
SI|ICO cata for. e .
g er%aq%weg? ey e St o Po v ﬁﬁﬂﬁ‘%ma‘? Gy siticone
annnnlu C onate, can he m xed with the
POI%?’F%?nolA cBRHFh: BEX By .a%raglé%g. PigHle Syl 26 pgumonia, ammonium
silicone resin to pronote this crosslinking reaction.
hydsoxide p OF y RBERONIHE 199ED08RtE; coffe Pesimixed t Withhethsi | silpenl-terminated
term nat ed pol ydi organosi | oxane, there results a
polipdipxgapgsilokang s fthey dHisehs gesin dpeproiwic dhid ¢rheslivbing siegation. By
properties of a soft elastomer matrix characteristic
copotynprieggthesiensiresivwith dleyattend tamimagedipadydiorgancsiiedne, there results
fromthe hard, non-el astomeric properties of other
a pslyhiec oith seHfidharing| progentiesemdahl oatprtive pripesicy of Pabf BRE®mMer matrix
used in the whitening conposition are available from

chardveerishyb oG ehafiRalyrHéis 86ing BRtiRH1AMHEd MAFEhBh&dPRM-clastomeric
[0019] The nodification of a ratio of silicone resin

pro& QtiBPb AR %ﬂﬁﬂﬁlﬁehﬁ% aRQnAeSbbdisRnt Q&eh@@ bb ?ﬁ—éﬁs REd ﬁinﬁ‘e Whltemng
ydrophilic polyner. This ratio can he range o

ﬁ@ﬁﬁfon?ﬁ: aoizgﬂﬁb% ﬁ'@ﬂ%e B bmi boﬁﬁsgﬁg%rgﬁer fnl %raﬁhrgg%@'ﬁlo-PSA.

|cone so d Dow- Cor ni ng s avail

2|5|/ @2 I ow ac Qio(altgca#%oo?rreg |8 ﬁér/nn?;%l ‘?ot I O a?E:%)\éBrﬁiorganosiloxane
moé%% Qqe&g%fe@rssg% tg? h}/(ﬁ&pr]{_\]\ghi)ctﬂgrrﬁern h1s ra ooga{ntbeonq t}llenrange of about 70:30

to about 50:50. For example, the BIO-PSA silicone sold by Dow-Corning is available in three

silicone resin to silicone polymer ratios namely, 65/35 (low tack), 60/40 (medium tack), 55/45
(high tack). The rapid tooth whitening composition in some embodiments according to the
invention contains an organic adhesive dispersed or dissolved in the volatile solvent. For
example, a polyorganosiloxane pressure sensitive adhesive is available dissolved in either ethyl
acetate solvent or dimethicone.

[0020] In other embodiments of the present invention, useful polymers for

adhesives include those such as Carbomers, such as carboxymethylene polymers including
7



i nvention contains an organi ¢c adhesive di spersed or

di ssolved in the volatile solvent. For exanple, a
w@logorgasosi | oxane pressure sensitive adhesi VRCT/ES2004/026421

avai |l abl e dissolved in either ethyl acetate solvent or

di met hi cone. [0020] h ot her enbodi nents of the IBr@4edd

i nvention, useful polyners for adhesives include those

such as Carboners, such as carboxynet hyl ene pol yners

i ncludi ngl R 7345-00 acrylic acid polyners and acrylic
acrifel £ CHRPMMARNG aciGRE REA XBRd1YREBYs N B ypSlyRethlleis! &/slightly acidic

acidic vinyl polyner with active carboxyl groups. A
vinﬁq;o@gﬁﬁamkw HRLRYLRRRRYIREEER! £ Lafv8kyPéBEndiR1dMa6rBeREd torQuse in the

of the present invention is a copolyrner of acrylic

i ' . Wis i . % 1. . .

praéfch df ﬁ{eﬁt;ftésehfy ﬂ?&glu%ﬁ\%% F ;:/ ot So%%rgislée/ actqil] g{b!ﬁ I‘lfﬂcedlvsgth approximately

appr oxl e 'S SO

o AR BGOSR CPANERAY 1l BB cooro

i,C ri .resin selected fr hel | ac resins .

9345 Bk g1 p - Goodifthe T dhebfa i et BB b e b apRigufarly a rosin
Anqt her | tabl.e group of adhesives i s organjc. )

selagtsryfrRm éi%eﬁﬁ%%ﬁ» £ PSR omlgﬁré%léﬁﬂ@dneﬁlﬁﬁ ég]QP fresins. Another
.al kyd resins, polyvinyl acetal dehydes, polyvin%l

suitable gL agdhsisiyes inpreagicarobinessic caBP)ibensy prEpientsdiby éhe group of alkyd
pol yacryl ates, ketone resins, polyvinylpyrrolidone,

resipg | goky iyl pgelalsiehydion epolyvingyil adeobolat polyvipyl gastates, poly(ethylene oxide),
pol yet hyl ene glycols of 200 to 1000 nol ecul ar wei ght

polgandylged, y deeymehyleeng/ pallysaxdprompibene folyyidylmyopbigneanisyl acetate
(Polyox), and silicone resins. As appreciated by one

copofynski | Ipolyethiytee ar glycdlhie afihed0vetpol Yoer s nidycular  weight and
conpri se copolymers or mxtures of polyners, including

poly X6 eRURESHINGoRPLIPIRNS KlESC rciop(ﬁ?m&@r @dlyox]),0@ed | silicone resins.  As
vari ous enbodi nents, the adhesive polynmer is present

appkdtididie by iogbiod Ml e g, Ctﬁ@ﬁ@@sweoﬁlﬁﬁérs the &frﬁﬁrﬁs@tcspolymers or
0

i nvention at a concentration of about 1-to about 809

Hﬁmrem};ﬁﬁsﬁn&aqnagcﬁﬂgfh@wes@@gum& RBQHHea 0Py vei ght .

Vol atile Carrie
[0021] In various embodiments, the adhesive polymer 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.

Volatile Carrier

[0022] Certain embodiments of the present invention comprise carriers, especially
those whitening compositions that are in liquid solution. Some suitable carriers for use in the
preparation of the whitening compositions of the present invention include volatile solvents
such water, ethanol and ethyl acetate and non-volatile, water soluble solvents such as triacetin.

Generally the solvent in which the whitening particle is dispersed is present in the composition

8



[0022] Certain enbodi nents of the present invention
conprise carriers, especially those whitening
W@ 0828 ons that are in [iquid solution. SonmeCT/US2004/026421
suitable carriers for use in the preparation of the
whi t eni ng conpositions of the present inventi odR 7345-00
i nclude vol atile solvents such water, ethanol and
et hyl acetate and non-volatile, water soluble solvents
such as triacetin. Cenerally the solvent in which the
at 2\6BAdeBRARE FTAbbLA080 hSoull BERYSRH gt Snd pREQ 8Ly bbbt BE to about 70% by
conpositionl R 7345-00 at a concentration of about to
.nggout 80% by wei ght and preferably about 40 to about
0% by wei ght. Wiitening Particulates [0023] In

various embodi ments, thgi LR &OMPOSI tion
conprises a mhitening‘parrrgérare“i%s used herein, the
t er[6923)hi t dmivagoys antbodimeatse thecwinteamgaopmesitian pcbmpladeis fywhitening
of whiteness-inparting particulates or particles

partiduldé. N Ash@scdttictedmi the terenPwBitdnirgnpartitul&Bd ghrd eb@mpaised plurality of
that the plurality of particul ates nay conprise one or

whitER-ifiphftiah §atticiReS | @ paticledhifign ithd whRédih dg?UJ)rﬂﬁcﬁltlon It should be
materials that are independently selected from one

noté%ﬂﬁ&tnﬁé pluldl®y §6latifdul 8 By dWWpkisPbife Whdr8 QifiGer? §;?]éci& loe S;Vhltenmg

be useful for nndlfylng the overall col or shade of

parﬁvﬁ@att%ﬁ]%{ﬁggﬂs 21?1% Iﬁl‘gﬁ’&?éﬂde e)éf’é'd' e mﬁ%%ﬁiefrgpﬁe;seletcﬁ& of multiple

es C e any ite co
wm%ir}gf geﬁ‘h%lgfﬁ gzijbee: Alerl {o? #@fﬂ" gl d&\%%)&élfxcﬁgqlp sﬁadevgfl t‘hg whitening
confgrkipme i F U Brbbaiehh: teRuliRibe TR &E’ceéafﬁn %8 2y Fa—
col or co per cei ved as |t for e le co]ors .
whigopiRmsien NGOG o | bite aaiperal, papion il metal oxide

or colors that are percelved as whiter than those

partilesy op pewhifenplyaenparhclen fpeused ihgeen, [ odta] ishcapgideisd e color, and a
enbodi nents of the present invention, the average

"whiiea peloeeandie agyi evlopeamenli sereeiriedss whitsnfoalssameplo 06101?131 set forth in the
(mcrons) to about 500 m crons, from about m crons

Vita Shade Guide scale of whiteness, or colors that are perceived as whiter than those displayed

in the Vita Shade Guide.

[0024] In various embodiments of the present invention, the average diameter of
such particles can be from about 0.5 um (microns) to about 500 microns, from about 10 microns
to about 100 microns, or from about 20 microns to about 50 microns.

[0025] In some embodiments, white mineral particles can comprise a non-toxic
mineral or salt that can impart a white color. In various embodiments, the whitening particulates
can comprise a calcium phosphate. In various configurations, the calcium phosphate can have a
structure selected from tetracalcium phosphate, amorphous calcium phosphate, alpha-tricalcium

phosphate, beta-tricalcium phosphate and hydroxyapatite (Cas(OH)(POs);). The calcium
9



to about 100 m crons, or from about 20 mcrons to

about 50 mcrons. [0025] h sone enbodi nents, white
worRewsad29parti cl es can conpri se a non-toxi c n PET/EB2004/026421

salt that can inpart a white color, h various

enbodi nents, the whitening parti cul ates can conpri34e-08

cal ci um phosphat e, h various configurations, the

cal ci um phosphate can have a structure selected from

tetracal ci um phosphat e, anorphous cal ci um phosphat e,
phoBpiRifmt vakied &hbiMREAS RRRbE a shitaatibIL 3y SRbEIsURRIMLIS PAIeit@ phosphate

and hydroxyapatite The cal ci um R 7345- 00 phosphate in

andv ﬁéﬂ-&’j&alﬁﬁ@ o?l‘?%r?stalﬁﬁé‘ op%rﬁtaﬁﬂfésfoﬁﬁt dudh | 2% fRUSQAHDle, crystalline
i nsol ubl e cal ci tm phosphat e "and non-crystalline,

h dg&g,g pErystalline or crystalline formsuch as, for
Y nfp)u [ crystal line hydroxyapatite. [0026]

g[{ﬂﬁ apa }; oxslggatt I i sllnalllgar E&S ca r UC{OO¥heeI]?.ﬁigl and thus has

ooth narrel surfaces, es [tin the atite
* itk Ao B o g Sl ulQ% i éﬁ%gps%a@ﬁa@et@mwlaws
enanel rface, where they are used. The

lmﬂﬁ‘Fté}&a’i‘ TR Wi rRREFApcR fo e e Fur Bwithers theypargrysed.  The
as disclosed in U S 4,274,879; U S. 330, 514; U. S

prepargijon f7hydrqyyapatite zpo‘gelflg @c@owp) teg, the4a1@91$ dgsgg)sed_JngU S '4,274,879; U.S.
4,207, 300. The hydroxyapatite whitening agent is

4 3%9 skenU.S.n 4374, %P t65i n&4893HbL s U-5.0r, Q7. Bhe YiSeséad7,300.  The
i nvention at a concentration of about 0.5 to about 60%

hydoyxyagdtighwhisenihgoagehieis atesgnt dib thetwiiteniap oompddfonhyf the pmbent invention
[0027] Non-limting exanples of a hydroxyapatite

at al doatandetidlyeirabsytafid dbeut’§0% b weight LdddrédetabRabeut 19%p about 40% by
some configurations, hydroxyapatite particles can

weighilpri se aggregates of snaller hydroxyapatite
particles h non-limting exanple, such aggregates c an

haV|80@7 JmeanNd-BRRing" exQindids0nt %bg%{im)gﬁ 0N ihQuAb @Hldroxyapatite Al

nm and conprise hydroxyap te particles having

(HitheHEBY ﬁbﬁﬂﬂ?ﬁe,e 'Nﬁf i SOk %Qﬂﬁ’éurglolls,nﬁpd}&y%‘a%% pafitles can comprise

aggregates of smaller hydroxyapatite particles. In non-limiting example, such aggregates can
have a mean diameter of from about 100 nm to about 1000 nm, and comprise hydroxyapatite
particles having a mean diameter of from about 0.1 nm to about 10 nm. |

[0028] The whitening particulates can be, in some embodiments, a metal oxide. The
metal oxide can comprise any metal oxide that provides a white color, such as, for example,
titanium oxide, aluminum oxide, tin oxide, calcium oxide, magnesium oxide, barium oxide, or a
combination thereof.

[0029] The whitening particulates can be, in some embodiments, polymeric white-
colored particles such as disclosed in US Patent 6,669,930 to Hoic. Polymeric white-colored

particles can comprise, in non-limiting example, polyethylene (PE), polypropylene,
10



[0028] The whitening particul ates can be, in sone

enbodi nents, a netal oxide. The netal oxide can
wa@eowpsni@es any nmetal oxide that provides a whit BC/OBZING/026421

such as, for exanple, titanium oxide, alum num oxide,

tin oxide, calciumoxide, magnesi um oxi de, bar ilRkni345-00

oxi de, or a conbination thereof. [0029] The whitening

particul ates can be, in sonme enbodi nents, polyneric

whi t ecol ored particles such as disclosed in US Patent

cthfleRAoS\B3he! @pbiPhier, PJoRltBLG M IchE (mﬁr&%oﬂ%éidfﬁb%ropene Ina

can conprise, in non-l1imting exanple, polyethylene

non(-lll:)@txfn p&la)ﬁf)ﬁé) Pk S{&?yr#l%u o/ ¥me- Qg]ofetdh }5%%5‘1%4 Wafg PBQ 9Bfethylene PE220,

copo pol yt or oet hyl ene” ( PTFE
pol érlﬂlleen)éaélj ;ps sﬁgﬁ%%ebglﬁeﬁeﬁg %!: ! g&rﬁ rge k o ]Itlcﬁl niting example,

t1cles’ can

the BPEég'ﬁgF ggltglﬁ ggrklgﬂ?{%sr %r&cg]i-{}gr%sqa%p(iyxﬁ%l Ial(\enrnlgl a%lweﬁéht average molecular
the mhltenln articul ates
welggtmgr p%rgbg eﬁfg ﬁEqaolﬁ @felghtwgl gﬁagergg.ee g:u |Vé%} tQr a viscosity

a nupber average nol ecul ar wei -ave 9

averﬁgp @%,qlﬁca}ar Wi ghhtangiog &ropt ahept] Qyto &b@%téggoﬁﬁp%c&ﬂ% ﬁbout 00 to about
wei ght rangi ng from about 100 to about 10, 000, 000;

5,004.93%; Aivsnbop0B0q t abaiut.08), 0 fromoebont bAYGiscabousHY,q08; from about
about 1, 000, 000; from about 1,000 to about 500, 000;

10,@Mab@ﬁdﬂO,QOQ,@mﬁombawomoom@alﬁﬁm50,@90.f rom about
20,000 to about 50,000. [0030] In sone enbodi nents,
t he[0080]t enilngomarehibodindhas thearhicningr pasticuear dag omptise pearlescent
particles. In sone configurations, the pearlescent

parfided. 116 | meCethfiph@ubkle tike PhirleSceRe PAiERS RBl PAPREAL AMER pearlescent
to a conposition herein. "Pearl escence" and

appeR8fdel 16 9CBMpositidS h&teiRd "PeRRidncd" @h8 MSealiBscaik ‘%tds&ﬁherem refers to
property of a material in which the material can have

an %Bﬂ%ﬁl gltrogtrﬁg Rg | ok M P 1@%@“ FRE Gnatdrihl S@TChave a pearl-like, lustrous

a pearlescent material can pr0VI e an

app%ﬁ?&%r gp‘s:o%eoéopﬁ? %g?nsb% §9ﬂ§s¢%ﬁpl%§tteﬁal &n E)?oq;léi eﬁlcﬁalr}l%aé?nce of depth.

eri can e an earance o

o S Bl el B BT SESBPp A it
being lfimlte(i by theory, pearlescent particles are believed to partially reflect and partially refract
incident light. The extent of partial refraction or reflection of incident light by a pearlescent
material can depend on the angle of light incidence and/or the angle of viewing. Pearlescent
particles used in the compositions d escribed herein c an provide a esthetic or c osmetic e ffects
such as, for example, sparkle or luster.

[0031] Pearlescent particles can comprise a single mineral or chemical species, such
as, for example a silicate such as mica, or bismuth oxychloride. By "mica" is meant any one of

a group of hydrous aluminum silicate minerals with platy morphology and perfect basal

(micaceous) cleavage. Mica can be, for example, sheet mica, scrap mica or flake mica, as
11



incident light. The extent of partial refraction or
reflection of incident light by a pearlescent
woraiosni@bs n epend the angle o f 1ight inci denceCHOS2004/026421

the angle of view ng. Pearlescent particles used in

the conpositions described herein can provide IR7345-00
aesthetic or cosnetic effects such as, for exanple,
sparkle or luster. [0031] Pearl escent particles can
conprise a single mneral or chem cal species, such

exeAPlifib@ byeHRERNRe, abl%hk' @@bﬁlogé{tﬁﬁ e Thieds. ah PnfTefBodiments, the
oxychloride. By "mca" is neant any one of a group of

peam,{éé&ﬁc;‘l%ggé;éé%ag%@ﬁé tﬁ%%%g[@f{%ﬁﬁ)‘lﬁm ihdte Qﬁ@ dhe mineral or chemical

nor p (m'cac€eous) eavage.
spe% st fi‘nasb%or fe%gqgéigp(lﬁoc%aiéeaeng{lthn& Qrget 1; S{(T@g s[&'{:/]f?ag Ofitanium oxide.
cas..ln so

rolhih ttepiaﬁ%@%s A e A O DO R ot e
Cel@ﬁ% Parsésmfﬂw SHieeLoREh Ca O i PR such as, or

h as ti i um oxi de. Pearl escent particles can_ al so
exaB@ P} 81 ? %‘Fﬂ sshgss mothegrof-gsarhehtaingd Gomoysiershel, or nacre.
not her - of -pearl. Certain pearlescent particles of
bi d9833]cal Irsprye ambedimewap¥itseearieseeni partilen errplee forenamnple, those
as, for exanple, pearl, nollusk shell such as
desorittees TohirpeR pigrrwbtsthre@ powders\Bitaa® diksrdionser Nadsyn® dispersions
[0032] h sone enbodi nents, white pearl escent particles
(allaagistored tfademerkawp Ed] Iidusisies, des didvareanasNY] divistom(sf)E. Merck). For
pi gnents, Biron(r) powders, Biron(r) dispersions or
exabipld, SyEx ﬁt)imdm?ﬂhﬁicsésQﬁﬁ bé ﬁbdrleﬁ&gt gdredlekuth adeiBrda® Sdrticles. White
EM I ndustries, Inc. orne, NY, division of E

peaNE&@ﬂﬁ)rmcEQﬁarﬂﬁﬁ?@ﬂn@les Bt Be, tfbit @Riiple BAlvEALRS THAROE® particles such
pear| escent parficles such as Tiniron(r) particles.

as WM&@PS@%&&CW 11'?31 @ﬁnf‘rbﬁ@lﬁh é’fbl&%ﬁMP'l@@l qqﬂu@ﬁ@ S‘ fafkle MP-47,

exanmpl e "Si | verwh TImron particles such

Tlrrégﬁ%g%ge@flkm I E)llr(])? q’gnjg@rjrk Pe?\/;:)mf%g W-zlno f'g'ﬁq@@eﬁ&l Sheen MP-30,
T Sl e %@gﬂn hisighne: iR %arl\éﬁzv? T

=z

uu&)gp}tvg}ster MP-45,
Turﬁro(nl%al’lm m 1%\/&{1)4 am%£® ll)faalr(neon Cluster 14@ tf (r012® Super Silver,

Timiron® Stardust MP-80, Timiron® Arctic Silver or Timiron® Snowflake MP-99.

[0033] A tooth-coating fluid of the present invention can comprise whitening
particulates from about 0.01% (w/w) up to about 50% (w/w), from about 0.1% (w/w) up to
about 20% (w/w), from about 1% (w/w) up to about 19% (w/w), from about 2% (w/w) up to
about 18% (w/w), from about 3% (w/w) up to about 17% (w/w), from about 4% (w/w) up to
about 16% (w/w), or from about 6% (w/w) up to about 15% (w/w). In some configurations, the
whitening particulates (including pearlescent particles) can have an average size of from about

0.01 micron to about 500 microns, from about 0.5 micron to about 100 microns, or from about 2
12



Timron(r) Transwhite MP-18, Timron(r) D anond

Cluster MP-149, Timron(r) Super Silver, Timron(r)
wEr@stuees MP- 80, Timron(r) Arctic Silver or TPOT/USIV(4/926421

Snowf | ake MP-99. [0033] A tooth-coating fluid of the

present invention can conprise whitening parti cli 34800

fromabout 0.01% (wWw up to about 50% (W w), from

about 0.1% (wWw u pt o about 20% (ww), from about

1% (W w) up to about 19% (w w), from about 2% (W w) up
midronsatooatioutl B0/mfivyoitd in diemBienbo lingS&YodiménsjonuSuch RIS as referenced

17% (W w), from about 4% (ww up to about 16% (W w),
her6iih akd @fanaDIdtindiide(pMniiry patitles AL ask@%@ééﬁéé’@fpaﬂi%.ﬁe

a

configurations, the whitening particulates (including

peafgpggcentt lﬁlia_ﬁjrye(&)w}ﬁl%ﬂing S%It%icglgte@\‘&{ Qgﬁld%e?lrﬁgﬁy comprised of a

fromabout 0.01 mc¢ron to a 0O m crons,

maf PG R et ?%f%%%%??ﬁ?@i%ﬁﬁé}%ﬁ%ﬁ e&%ﬂ?@#@ﬁ% fhegjum oxide,
otuty S Ml B PO caBHEE R PSR clfiet DEREGEeRe bl bropytene,

r.eqat.es of ticles. 034] The pluralj
eth}?\]%%g?/%lﬁpﬂanepar‘f(’%m{’es p(?&&é%{?ﬁug’lﬁa'gﬁléﬁ?j e ntpp!ythg@%p{ogg@ene and
f. a. material _selected.fromthe group consisting_of .

CO@%@}O&WWS’& fnene Tehndsusthe pluraliey Bisuing pagiiqiatesaen comprise

oxi de, tin oxide, calciumoxide, nmagnesium oxide, _
a cleipgibrshateesuch af § Bydspxpensite, i pairdpey grddlinehyiroxyapatite.

copol ynmer, pol ytetrafl uoroethyl ene,

pol yhexaf | uor opr opene and conbi nati ons thereof h one

enbodi ment, the plurality of whitening particul ates

can conprise a cal ci unAghoephbteeedisiicch as a
hydr oxyapatite, in particular a crystalline

hy di0035japatlnt @meAddbsdiments, h ngreedhiaptiBatb@38] erhflofed® the tooth
enbodi ments, a sweetening material Is enployed in the

whit@iid) coipdsedinnel 86 PRREtihRdhtioh. (MRaBIE §H8EENiHE \égéﬂté felude sodium
Sui t abl e sweet eni ng agents i nclude sodi um sacchari n,

sacSein UEHdRNE baiah fe, x)ﬂi{oil,tﬁ% rtafelRAl i éﬂpcctxe&mtghgﬁ of'éeﬁ;gut 0.01 to

concentrations of about 01 to about " 1%

aboldf ?%%ﬁ%ﬁ?t?ﬂﬁ lﬂ)‘fef&aﬂ? 2bGut D a%o&%%@% b%&jeggli!ltt.' S§cﬁgni‘nusra{gzcharin is

sacch
preferred for certain embodiments.

[0036] The tooth whitening compositions of the present invention optionally
comprise a flavoring agent in various embodiments. Flavoring agents that are used in such
embodiments include 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 incorporated in the whitening liquid composition of the present invention at a
13



preferred for certain enbodi nents. [0036] The tooth

whi t eni ng conpositions of the present invention
wopicsona2bs y conprise a flavoring agent in variPCBEUS2004/026421

enbodi nents. Fl avoring agents that are used in such

enmbodi nents include essential oils as well as vE¥73a90

flavoring al dehydes, esters, alcohols, and simlar

mat eri al s. Exanples of the essential oils include oils

of spearm nt, pepperm nt, w ntergreen, sassafras,
congtitiaion H8g6out EUIC R 3HouLISY BRRERhEMAd SrefRABIPIbout €00, about 0.5% by

lime, grapefruit, and orange. Al so useful are such
welghem cal s as nenthol, carvone, and anethole. O these,

the nDst connDnIy enployed are the oils of peppermnt,

Spe@b :iél‘g ?xhgsrl%rﬁe e de gés@lﬁoﬁﬂ\%ﬂtuﬁg C%Htlohaclgf comprise an

i ncorp rat I 't eni ng |qU|d conpos

ant gr ?fagﬁee ,ta(_rjllng%c‘%&ia'l)z& @tt @é}% %1?314 gccganbqg I a]bf()%lal a%en? can be used,
mC%fimlgh@ﬂ ?%ﬁéﬁo dﬁ? varers ?}9@&%00?{ e Ry auRoine and salt

imcr antibacteri a ent_ _Any .orall, )
thefi0 i SR S HBToA D e S STG Ul R gy i, sodium
Trjclosan (5-chloro-2-(2,4- dlchlorophenoxy)pheno );
Zing CHEper By HEAnaBY pwepwﬁhaé%uqogmrr@ spmpoyid gughhas copper (IT) chloride,
st annous ion sources such as zinc citrate, zinc
fluagidep hwifate andchygrgrddesapkthalirodicidmanii nealisi thregeod susd as magnesium
stannous pyrophosphate; copper () conpounds such as
moueneprssiuh) mithadate;d sangduineingd equasmiaiat emeanodivny dcaxpabagds, such as
phthalic acid and salts thereof such as nagnesi um
alkytpyromtraschi aridep (ot dradetyl®/rididung dhlosde (CPC)gemmbtenamny of CPC with zinc
amoni um conpounds, such as al kyl pyri di ni um chl ori des

and(@. @izymess tattadydylpiridiniuim Chlogide,cend((TrRSRade &t ]gﬂ*;ﬁyirﬂﬂﬁmﬁfchlonde D;
CPC wth zinc and/ or enzynes, tetradecyl pyridinium

b1s§i&hﬂ%é dach adehidhbatmBAREWondreChdRtidne,| StidhidiiR, alexidine; halogenated
chl orlde ): bi sguani des, such as chl or hexi di ne

blslﬂ‘le%lﬁp Qé}ﬁﬁcgmdg gk lad i, n%l%ﬂérll)gé -(A%n1é& -%)—(lj)rglegg;enol); benzalkonium

al ogenat'ed bi'sphenolTc co suc

ch1fde €, %hﬁmlﬁfeg ﬂo&@h@ﬁ QorgmHeP %%ﬂlbs? %Bifénm%&é&? %i%?ﬁa%ﬁmﬂs ; phenolics;

piperidino derivatives such as delmopinol and octapinol; magnolia extract; grapeseed extract;

thymol; eugenol; menthol; geraniol; carvacrol; citral; eucalyptol; catechol; 4-allylcatechol; hexyl
resorcinol; methyl salicylate; antibiotics such as augmentin, amoxicillin, tetracycline,
doxycycline, minocycline, metronidazole, neomycin, kanamycin and clindamycin; and mixtures
thereof. A further illustrative list of useful antibacterial agents is provided in U.S. Patent
5,776,435, Gaffar, et al., issued July, 7, 1998.

[0038] The compositions of the present invention optionally comprise an

antioxidant. Any orally acceptable antioxidant can be used, including butylated hydroxyanisole

14



chloride; salicylanilide, dom phen brom de; i odine;
sul fonam des; bi sbi guani des; phenolics; piperidino
walerswa2p¥es such as del nopi nol and oct api nol ; POEHYRI04/626421
extract; grapeseed extract; thynol; eugenol; nenthol;
geraniol; carvacrol; citral; eucal yptol; catechd7345-00
4-al lyl catechol ; hexyl resorcinol; nethyl salicylate,;
anti biotics such as augnentin, anoxicillin,
tetracycline, doxycycline, mnocycline, netronidazole,
(BHER Myift{1Rted KinRiddRyedliens NGB L) REBAMEIA); catndTHX ! Wifn E, flavonoids,
thereof. A further illustrative list of usef ul
pol@BHeh B8 CsEdrbidlaciAIRRha ahtSoxRiAK &ﬁ&ob@flynéiatﬁﬁﬁ &Rl mixtures thereof.
716,435, "Gaffar. et al. 1ssued July, 7. 1538 1 0038]
The 0SiA4 0 . r |.n jon ' . .
heRIES! HOOTRLIE B EE SRk EBA AR B o st
sthﬁ@%t?n%ég%ﬁﬁ gug‘%agr &%?@(%%1% inl( gpn Cﬁ" !;Jo%!ltgog\t ek}'u é&g@&%ﬂ Any orally acceptable
hydr.oxyt.ol uen BHT), yitamn A . _carotenqids, vitamn ..
sotgld SRR R 3B et nRe Ol DR Radaics Suth as circ,
tiogxidants;, chloro [1, nelataonin, and m xtures
lactt?q,'n él%lag])e(f s_uc[;imsy@ gﬁcorhgce aglg%/pp Eumgrice pad dgrtarig élcg,s,eaglgmnxtures thereof. One
i nvention optionally conprise a saliva stinulating )
or mgEentalivy smulating peeaiisasrs (optionally messewlr iatd splivafstimplating effective total
nmouth. Any orally acceptable saliva stimulating agent
ameuph be used, including without Iimtation food acids
such as citric, lactic, malic, succinic, ascorbic,
adi [9040] f urfEre compmiddiohsrof ahe¢ Preaentdmyerdiod optiohaliyesomprise a breath
thereof. One or nore saliva stinmulating agents are
fredhpiiing Bgdnlt.y ARy @ftiftactoptadletiabatly degiehiiip lagért Rehn B HiRa! nvidding without
total amount. [0040] The conpositions of the present

limktEYRI HiAPdA1t BEdhQR e 18R, IZBR Hrdlé 8Rf And E186ENL-Mhone and mixtures
agent. Any orally acceptable breath fresheni ng agent

thefeBD @fieUSforel REIH FeBbnWol 438HHE abd g]i[)ﬁﬁtail%’ Bre_%érﬁ Gn SPbksth freshening

such as zinc gluconate, Zinc citrate and zinc

dﬁ%ﬂb@ﬁﬁﬂ moa%tionone and m xtures thereof. One or nore
reath freshening agents are optionally present in a

br eﬁ“)!ﬂl]f ' esﬂleenclon oseltif)nescg t}\lleeprtes%tn? fnvgn%ﬁ%tpﬁonally comprise an antiplaque

(e.g., plaque disrupting) agent. Any orally acceptable antiplaque agent can be used, including
without limitation stannous, copper, magnesium and strontium salts, dimethicone copolyols
such as cetyl dimethicone copolyol, papain, glucoamylase, glucose oxidase, urea, calcium
lactate, calcium glycerophosphate, strontium polyacrylates and mixtures thereof.

[0042] The compositions of the present invention optionally comprise an anti-
inflammatory agent. Any orally acceptable anti-inflammatory agent can be used, including
steroidal agents such as flucinolone and hydrocortisone, and nonsteroidal agents (NSAIDs) such
as ketorolac, flurbiprofen, ibuprofen, naproxen, indomethacin, diclofenac, etodolac,

indomethacin, sulindac, tolmetin, ketoprofen, fenoprofen, piroxicam, nabumetone, aspirin,
15



[0041] The conpositions of the present invention

optionally conprise an antiplaque (e.g., plaque
walr@sopi2dsg) agent. Any orally acceptabl e anti PCHUS04/026421

agent can be used, including without limtation

st annous, copper, nagnesium and strontium sal t SIR 7345-00

di met hi cone copol yol s such as cetyl dinethicone

copol yol, papai n, glucoanyl ase, gl ucose oxi dase, urea,

cal cium |l actate, calcium glycerophosphate, strontium
diflpgikylaefeylofnemar ehefindinter &8d,t HgpRAbutabdHe4 BhenlitRitazone, and mixtures

conposi tions of the present invention optionally
thefe®fTPr i se an antiinflammatory agent. Any orally

acceptabl e anti-inflammatory agent can be used,

S 1 T S A o =
antel?g;oa}gs. O %omg 4 %%egélﬁqn%lﬁ% (ﬁfng{K%H &, FARRGRE Witdine, 1CIA-5165,
tiotf@'e{u@iﬁ‘%% lélB’f“F ﬁl’wek h2BLR! EBnondind RIS e, R 18me 93 Midine, BL-
o543 Y PR A ff{g%tr?séfnaf SR O g%;,%o@;%ﬁémz BL-63414,

ositions of the present invention optional
CII8AGH% b ceitorgngnt Bady st S SHoag M 4080 lktidine, DA-4634,
herein include cinetidine, etintidine, ranitidine,
bisfertiding patidine otbirefidiee, HERI0- 1561816434 pFRGt&iﬁdiB rFéiG-8701 impromidine,
doneti di ne, fanotidine, roxatidine, pifatidine,
L6H5ﬁBLHBH&B‘Bam16$ﬂ®BSEmm%2527l zal tidine, nizatidine,
m fenti di ne, BMY-52368, SKF-94482, BL-6341A,
| Cl 00464846, Theartoxmpbsitionze ,of VWhed ptesént SRyénBiod 2 optionally comprise a
BMY- 25405, | oxti di ne, DA-4634, bisfentidi ne,

desnsiiiingdhgrat. Sek@isitiingeagetttudéful BéreinDind B8 potabsiien @ilade, potassium
FRG 8701, inprom dine, L-643728, HB-408.4, and

chléfdel YWolssilie teRdte, hOIAfm HEERAIROSolds QRS BfaldthCpotassium nitrate,
present i nvention optionally conprlse a desen3|t|2|ng

stro%ﬂﬁﬂt saltOBRE Bitkuted 1?9 AMerhatts Cﬁ{f }r{]a%rdﬁioﬂ 2 18641 4¢! Systermc analgesic

pot assi um citrat e, potassium otassi um

sucfi % 5%’0088{1@3&?%}%{%&1)&% ?o% %all&ﬁﬁeaééﬁlgmaggim% %ahcylate can be

used.

[0045] The compositions of the present invention optionally comprise a nutrient.
Suitable nutrients include vitamins, minerals, amino acids, and mixtures thereof. Vitamins
include Vitamins C and D, thiamine, riboflavin, calcium pantothenate, niacin, folic acid,
nicotinamide, pyridoxine, cyanocobalamin, para-aminobenzoic acid, bioflavonoids, and
mixtures thereof. Nutritional supplements include amino acids (such as L-tryptophane, L-lysine,
methionine, threonine, levocarnitine and L-carnitine), lipotropics (such as choline, inositol,

betaine, and linoleic acid), fish oil (including components thereof such as omega-3 (N-3)
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strontiumsalts, and m xtures thereof. Alternatively

or in addition a local or system c anal gesic such as
W@3@s014298 codei ne, acet am nophen, sodi um sal i CRCHUS2004/026421

tri et hanol am ne salicylate can be used. [0045] The

conpositions of the present invention optionallIR 7345-00

conprise a nutrient. Suitable nutrients include

vitam ns, mnerals, amno acids, and rnixtures

thereof. Vitam ns include Vitamns C and D, thiam ne,
polfindefutasd faity @ailds,i itosRRAteHdIE BGH Qnd Mossshibxaddid Scid®C bébnzyme Q10,

ni coti nam de, pyridoxi ne, cyanocobal am n,
andP@h@uedineReBenzoi ¢ aci d, biofl avonoi ds, and m xtures

thereof. Nutritional supplenents include am no acids

su L- p cﬁfﬂﬁﬁ L-kysine hi: ani . .

t( hr ?gﬁgf]e, T%%o%:ar ni ?flaﬁse gﬁdiﬁ?cgﬁegﬁlﬁi ﬁxg{%hﬁﬁ ngtrl%n&HXs comprise
. s i .1 nOsi . bet aj .andglinoleic. . .
blogr%?]eggh’eg,f slugﬁ %(ls)iqgaﬁldr){{:ﬂﬁ?sa fﬁlddle% 51% glﬁwiteu%. ghléag?e g nsagmlude milk

I'hg cohpon St her (
ek ) e e B SRR el Bhtpring agns
oenzyme QO and mixtures thereof. [0046] The
Sucg&ﬁﬁﬂém» iggﬁgan&ﬁasle UgHse S¥IHse; e REY! SRIEHIING Fagymips-

conprise bionol ecul es, such as bacteri ocins, ) »
ant 19984 es, Theneprppositionn of tiwypressst énvisniganeppiipnay: comprise additional
. mlk proteins and enzynmes such as peroxi de- produci ng
ingeadiapire suchaglagie buffers queh asivwseau paléing lagesnt @lown iglyasrophosphate and
papai n, gl ucoanyl ase, glucose oxi dase, and "next
strapéipey polyamylates) zylam sextfaCleA Spacillymgcapentss id oadditddnal Ipégments and/or
present invention optionally conprise additional
colomugy apdntent s, such as, plaque buffers such as urea,
calciumlactate, cal cium glycerophosphate and

St r [@o48Jum PrieydsiteingicBmpostiaNbe B bFeBit $iveRRGEMmhY b8 Sbplied to tooth
agents, and additional pignments and/or coloring

ena@@e By Sny kQRHRI mdhe, Woh tg? Tdr"kﬁla&gf‘gpﬁlséﬂu@g% Rt 3 StBB or as a liquid

present” invention nmay be applied to tooth enane

sucRRY a phthl &Pliuifeans, such as for exanple, in extruded
formas a strip or as a liquid

Strip
[0049] 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, p aper, rubber and c ombinations 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
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such as a paint-on liquid. Strip [0049] The whitening
conposition of the present invention nmay be in the

wo orosiof29% | ayer of a strip prepared using a PCT/US2004/026421
conventional solvent casting process. Strips anpn
t hose useful herein conprise polyners, natural Bn®45-00
synthetic woven materials, non-woven material, foil,
paper, rubber and conbinations thereof. Preferably the
strip of material is substantially water insol uble.

andiiel tAkt|cBvaro thermREigedi dral I stifgced O Y& diB @R Bent, the length of the strip material
et hyl vi nyl acet ate, polyesters, ethylvinyl alcohol,

is fidH AbAR!22&h | (EhitinRRE) ROMBLNE AN hldplie? @nbbAin¥Al E8HSabout 4 cm to
enbodi nents, the strip of material is generally |ess

aboPE@rbn%bﬂ'lét w%ﬁggf ?rm'rﬁl éttﬁ??&a’%r}al i G &BE%CP Bﬁllﬂhe?’ 8%%@?%&06 area to be

an about O. . optional |y about
co B ORTOL N St BR300 3 B 14 B 4 i e

urface. In o enbodi nent e l.ength. of the stri
et Srom obf D o GRoIL S, TRENHR Rt e SRS Shlow pockes,
cm_. in another enbodi nept. .fromabout 4 cmto about 9 ]
PRIV HCPalt , CHRDOREOS OF s dRerpomy| Syipy [PIQRg dhefg Jispiyl herein are
.on the oral surface area to be covered. The w dth of
disqlpsed dn FiSy Prignifuridsddh Bairiab gt el pstwed ebugmnd 20Bpout 4
cm in one enbodinent fromabout 1 cmto about 2 cm
Thel083¢i p or eximaplegysonsramtiodanesitalel stip jsoukeared by solvent casting,
optionally filled by a conposition of this invention.
an &thesipspadymenprirtais suchse oloplaiwn andiorpadyvsaylpsedidome idiSsolved in a
Patent 6,514,484, Rajaiah et al. issued February 4,

suf2A68 anfoGtt5d]a chmpatiiiasgilent sudh a3 ethancinddd AesitiSon Basdbén formed, the
is prepared by solvent casting, an adhesive pol yner or

additesmi of \}S}Lit’ehirxg%qaﬁtﬁiuﬁtﬂa QR ipdFi@NRAR (e, PO hydtbyabisteY fllo@9BRd any other
is dissolved in a sufficient anmount of a conpatible

ingf@leMRhicIB ACHvRBnEE ARG ors AThE S0l @icak Wbdt@No8 S sBRRe casting carrier
formed, the addition of whitening particulates in

mafeRNYSm KR the t&med Igféfﬁi SN RRAL leaded! ﬂ&x}{\?vé@g\?tscﬁm?ﬁ% The carrier

ot her i ngr edients su as sweet'eners or

maAMUbE habv & acs%?fagéj tABh Whidt iaﬁ&pé ﬁwcs%ﬂt{.orﬁgtoCs%&eraideervenly across the

intended carrier width without soaking in to form a destructive bond between the two substrates.
Examples of suitable carrier materials include glass, stainless steel, teflon, polyethylene
impregnated kraft paper. The strip may be dried to a solid usable form in a high temperature air
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.
[0051] 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 particulates present in the
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material fromwhich the formed strip can be easily

rel eased fromw thout danmage. The carrier nmateri al
won@s/ohaye a surface tension which allows the BOI/US10041026421

to spread evenly across the intended carrier wdth

wi t hout soaking in to forma destructive bond b& \&tn00

the two substrates. Exanples of suitable carrier

mat eri al s i nclude gl ass, stainless steel, teflon,

pol yet hyl ene i npregnated kraft paper. The strip may be
strigrrhattix irdgrateso lthectobthabifeces. otthisegurd)itidhwhidiey @il {s€foidhdd to have a

bath using a drying oven, drying tunnel, vacuumdrier,

widh dafdhsRinh@italsiblkd e ol i M6reQ6Hih RIEMw Alppér or lower). Therefore, the
tenperature. Thereafter the strip formed on the

whitdkihg SFip in%y%ealpgﬂecpt%foné B{Emgﬁef (ﬁ‘ R uspef EAGE 1Rl oCtdlonk BF glore of the

p1 eces of sSuitable size and s ape 1or consuner use an

lov%i%gte& thdth %iﬁer%@#%?@lbﬁg%ﬂﬂﬁl?ah@@sly. [ﬂ%Sl%lé%[’ﬁ%tuﬁglﬁépoﬁ" 6he whitening

tening stri present rnventi
sl SO ol S BRBb AT M sy b St which
o e oW P i e mbasens. B b whfiu iy ror nstance, i

thel R 7345-00 strip matrix mgrate to the tooth,

may E‘?? gednyto g wgﬁa} dhe drpat \igth-ohisY &er mpst gasilyrsegy by others.
to_have a wi dth dinension suitable to cover one or

Aceiipglyetherdength af whilpningoyep cay be tsdeerl in this easeozsecomprred to the case
whitening strip may be applied to one or nore of the

wheiggkis dssiredoto whitentall afrthe tseibn eThgrduration offapplivetidrovwkwhigeming strip to
of teeth either separately or sinultaneously. The

the|testly will dépend spamnthe fypt hed vdicterition ofthe iwhitesing parcicuthtocd well as the
by the anmount of coverage desired, h this regard, the

typa wnti eintendityt efesthinwhTigh apglied Jayde if vtttehidg WaktiRtdMaill resist solvation
deternine the dinensions for the whitening strip. For

renhdVal BBeeragts SfeiadiieatitRsior fdeds02 9618 Yhohiadn@ Bedddflly 1 & hours. After
teeth, which are nost easily seen by others.

theACGR Ak RBit¥ned! Betht SMSERHEE oMihd 82 NGe ?)toftioﬂs oy thiﬁn can be easily
reduced in this case, as conpared to the case erg It
' L [ .t eeth. The duration of
ren%%ﬁ??%g{‘%{hgﬂ%# ?glrlliajﬁjgr g%drl?lg&tugg?t he teeth will
depend upon the type and concentration of the
whitening particulate, as well as the type and
intensity of stain. TR#ne@pTbell Whiyger of whit eni ng

articllate wll resist solvation
b fOOgﬁ e[n one preferre embod%ment, t?xe whitening composition is applied using a

“paint-on” technique. A small application device, such as a brush or spatula is coated with a
composition of this invention and the composition is then placed on a tooth surface. Preferably,
the composition is spread evenly on such surfaces, in sufficient quantity to deliver whitening
particulates to the stained surfaces.

[0053] The paint-on whitening composition of the present invention is prepared in

the form of a flowable viscous liquid s uspension ¢ ontaining the whitening particulate and is
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renmoval by beverages or nmastication for at least 2 to
8 hours and generally 3 to 5 hours. After the teeth
ware@sohizpened to the satisfaction of the user,PCTES2004/026421

portions of the strip can be easily renoved by rinsing
the nmouth with water and brushing. Paint-On TodRi345-00
Wi tener [0052] In one preferred enbodi nent, the
whi t eni ng conposition is applied using a "paint-on"
technique. A small application device, such as a brush

appRéd SPALNIAhb §ul?&fe‘-’ts el hhadudl pPIRSTiéH, @ichods biylbamting the teeth with a
i nvention and the conposition iIs t hen placed on a

softt a%gﬁ&t&%ﬁﬁ%? ther’aﬁé Blaftir¥s a nﬁﬂ?ﬁa%mﬁﬂ bb1Rdh th 8 FRBESAS and without

nl'y on such surfaces, ficient "quantity to

t
R SFAIOLER AR A oy o, e
|on |s n.the form of

evap?r v\ﬁ‘b?r ity o ulélgﬁé ll}eqsa Vgt dl%gvr?gﬁé Ieg}her%rg ﬁf‘tgf% aﬁ%eapﬂ% %vhlte coating on
345- 00
the gt igh Swg%%%ﬂ?rﬁeﬁﬁsia et an? =g Bfiich on,

such as by painting_ the teeth w oft applicato
br d8054In t HB vauss ew&ﬁ%}enﬁsthsﬂ?@m %faPP?téﬁV%ﬁemﬁaichB%W@rﬁpphed to
to a finger nail and without the intervention of a
toohepramel optaischAn dhgredients ispettiagi besto Appimaecepiable tagte or texture,
the user and evaporation or dissolution of the solvent
rendezing disunpheasatih & da usarathile alhaimgetongly torobtheenamel | Ty composition is
the teeth which provides al nost instantaneous
suffidierttiyn ndigrant to heotho enidmned nameimaid @A5the teathv &ori thesapplied whitening
enbodi nments, the layer of tooth whitening conmposition
congjopitios @nitding cled dppHedeating efedistithe Horcés @nafb bSplied by the lips and
imparting thereto an unacceptable taste or texture,

tonf iR Q¥ elllNOthbde fHREd QREAbred BuridpendtSEI miicatRonasN§oh Ak evaporation or
strongly to tooth enanel. The conposition is

dissdHfifoh drant kyvadhe rrﬁ(mth ta?celt gﬁﬂlbatﬁﬁaﬂhrdt QalifdT8t Whﬂ@mh@ $articulate

teeth for the applied wh ng conposition enabli ng

fonhpg} %%gllt 'leﬂ}nﬁ%a\f/hl@ﬁ 05291 q? Ibgltldetdrk%ClL‘glﬁlqg ﬁh{ﬂ)ose Yhel to which it is

ton ue as orces

£0 d.duri ormal . mastication
appgle L pg@—gfe tge laa/Fr otn zgppﬂeé pamt-on w. temng corhposic’uon 18 1n pﬂce the user is to

refrain from mastication. The whitening composition can be removed as and when required, at
will, by an employment of standard oral hygiene procedures such as brushing or by rinsing with
an alcoholic mouthwash.
Methods

[0055] A method of imparting whiteness to a tooth in a mammal is provided in one
embodiment of the present invention, where the method comprises applying a composition to
the tooth. The composition comprises a siloxane pressure sensitive adhesive and a whitening
particulate, such as those previously described. In certain embodiments, the siloxane pressure

sensitive adhesive comprises a copolymer of polyorganosiloxane and silicone resin. Preferred
20



di ssolution of the solvent in nouth after application

a hard coating of whitening particulate forns in about
wa.esnou2e8 whi ch coating is bonded securely to POBUSHOL/OR6421

enanel to which it is applied. Wile the | ayer of

appl i ed paint-on whitening conposition is in plB&345-00

the user is to refrain frommastication. The whitening

conmposition can be renoved as and when required, at

will, by an enploynent of standard oral hygiene

Whﬂélﬁﬁ% gatiedassi6ld oS ob bsdinAtkrialk sBiécted RSIMNGe \deub cdfsisting of calcium
al cohol i ¢ nout hwash. Met hods [0055] A net hod of

phospRAE! LRGN kRIRE SRmtiRuA &QRL Nid BxRle "BABRIN 'o§ der o4l q‘%ﬂlm oxide,

in one embodi ment of the present invention, ere
I h
&Eth Rfk g&%fo]g}ﬁé% gﬁ%rc%()gg'lgmgr gﬁrggl ehé/gﬂ)gglgné gol&gﬁgﬁuoroethylene

po%@&%ﬁégré&gseﬁazﬂg;%m B i, DB i s o

t he ane pressure s t|ve a he i ve conprises .a

scliifb fymahe gfo“goﬁog}% e fs 1 asLFm BRG b IS, R PR Faleitin phosphate,
E%efe r edl O mhltenln particul ates are one _or

alp Péca e ? a‘§’e Etétt’éﬂalq‘l\“@nﬁ’ affs SWBroXBRgILtst prilymptures thereof.
cal ci um phaosphate, titani um oxide, alun1nun1OX|de tin

The, W’H@m&mﬂ&ﬁ? oxaferably hayeasictage diamséer of Soyneat figasegheut 0.5 microns

pol ypropyl ene, a copol yner of ethyl ene/ propyl ene,
up foabpued ctags.oet hyl ene, pol yhexaf | uor opr opene and
conbi nations thereof. O her preferred whitening
par {4056l at el aareentedinsmt,ehle ippdying Bechirvadbycnsicthg HGlm comprising
of : tetracal ci um phosphate, anorphous cal ci um

theprbeth pisibring abmperition widh & sufacpbos rabeth. bitaa-dtener! gibé@iment, the
phosphat e, hydroxyapatite and m xtures thereof. The

appiihg @0 bélGevRartlyl domtaeties RIRLRY fPhYofN@S téih SMBAGE composmon with a
di aneter of fromat |east about 0.5 mcrons upt

surfRe Ut the @i crons. [0056] In an enbodi ment, the
applying is achleved by contacting a f|In1conpr|S|ng

t he[dﬂggﬁ h V‘T‘ﬂet @Hﬁ %itltoh Xt éﬁ@ néllgfe%t ?lﬁfeflﬁlgn 1sogre&red by adding

the to n an enbo

the ingredients of the composition in a suitable vessel such as a stainless steel tank provided
with a mixer in one embodiment. In the preparation for the whitening composition, the
ingredients are advantageously added to the mixer in the following order: solvent, adhesive
materials, hydroxyapatite and any desired flavoring or sweetener. The ingredients are then
mixed to form a homogeneous dispersion. When mixed and ready for extrusion or application
directly as a paint-on whitener, the composition is a white colored opaque viscous liquid
composition.

[0058] The present invention is illustrated by the following examples but is not to

be limited thereby.
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applying is achieved by contacting a liquid form of
the tooth whitening conposition with a surface of the
W0 owb10162p9057] The whi teni ng conposition of theCPUSREHN026421
invention is prepared by adding the ingredients of the
conposition in a suitable vessel such as a stai BR&5-00
steel tank provided with a m xer in one enbodinent. In
the preparation for the whitening conmposition, the
i ngredi ents are advantageously added to the m xer in
the follow ng order: sol veBiamgehesi ve materi al s,
hydr oxyapatite and any desired flavoring or sweetener.
The[gosgr edi péihmlAbes Fhenifnkddéfall S5R fa fents listed in
di spersion. Wien m xed and ready for extrusion o
TaPPhiigRt i on directly as a paint-on whitener, the

conposi tion

[ aVaVulak] Tl

is a white col ored opaque viscous liquid

n

.
CUIMPUST U T UTT.

\ [OUJO] Tric pfA iﬁi‘lt v eRt-on ! S
illustrated by the followng exanples but is not to be
limted thereby. I R 7345-00 Exanple | [0059]
. | ations for whitening dentgl strips having.the
S . , .
ﬁm(ﬁﬁ%&%ﬁ?ents |isted in Table | bg|OML TABLE | _StTip £
Conmposition A B CD E Ethanol 35.73 31.02 35.73 35.73
Ethanoh Et hy| acetate 0 0 0 03532. 7 PAlWRi nyl gyf3 ol i d6h&Y 0
Efivl v@nyl acetate 8.91 8.68 0 0 6.Q Pol yvinyl pyrrolidone 0
a8 91 0 2.9 Hydroxyapatite 199%2 24.39 19.62 99.62 377
PolyviryByolidone/ vinyl acetate 8.91 8.68 0 0 6.0
Polyvinylpyrrolidone 0 0 8.91 0 2.9
Hydroxyapatite 19.62 24.32 19.62 19.62 19.6
Colophonium 35.74 31.02 35.74 35.74 31.7
PEG 600 0 4.96 0 0 3.0
Polyox 0 0 0 7.0 0
Water 0 0 0 1.91 0
Total (%) 100.00 100.00 100.00 100.00 100.00
[0060] The strip compositions of Table I can be prepared by slowly adding the

adhesive material (such as colophonium, polyvinyl pyrrolidone, polyvinyl pyrrolidone/vinyl
acetate, Polyox, PEG 600 or mixtures thereof) into the solvent (ethanol, ethyl acetate) with
vigorous stirring to form a translucent and viscous solution. Hydoxyapatite powder can be
added to this solution and then thoroughly mixed. The resulting white mixture is cast onto a
polyethylene coated kraft paper and should be allowed to dry. A white colored strip is formed
which can be readily peeled off from the plate. The dry strip has an approximate thickness of

about 0.1 to 0.25 mm.
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Col ophoni um 35.74 31.02 35.74 35.74 31.7 PEG 600 0O

4.96 0 0 3.0 Polyox 0 0 0 7.0 O Water 0 0 0 1.91 0
w(a0i08/014299 100. 00 100. 00 100. 00 100. 00 100. 00 PODELI004/026421

The strip conpositions of Table |I can be prepared by

sl owl y addi ng the adhesive material (such as IR 7345-00

col ophoni um pol yvi nyl pyrrolidone, polyvinyl

pyrrolidone/vinyl acetate, Polyox, PEG 600 or m xtures

thereof) into the solvent (ethanol, ethyl acetate)

Wi th vigorous stirring to Eemplalntransl ucent and

vi scous sol ution. Hydoxyapatite powder can be added to

t hi §0080] ut i AeARbtgasR-oh ReieHER LYmPskashs cdi e F%gb&lﬁaitggontain the

white mxture is cast onto a pol yet hyl ene coa ra
ingp@ieits 1Al i Al drBglodl | owed to dry. A white col ored
strip is formed which can be readily peeled off from
the plate. The dry strip has an approxi mate thickness
of about 0.1 t0 0.25 mm IR 7345-00 Exanple [0061] A

series of paint-on whitening conpositions can be
prepared to contain the ingredients listed in Table
Il below TABLED][ Li quiTégbva%t -On Conpositions F GH
I J KBIOPSA* 50 40 25 50 25 34.9 Ethyl acetate 33 48
48 20 45 40 M ner alLiglid Pazt-DnZomp&itions

F G H 1 J K
BIO-PSA* 50 40 25 50 25 34.9
Ethylacetate 33 48 48 20 45 40
Mineral Oil 2 2 2 -- 2 -
Acetin - - -- 10 - --
Hydroxyapatite 5 10 25 20 25 25
Carbopol 974 - - - -- 3 0.1

*silicone polymer based pressure sensitive adhesive

[0062] The compositions can be painted on tooth surfaces to impart a natural white

appearance to the teeth. It is preferred that the paint-on composition remains on the tooth

surface for about 3 to 8 hours before removing the coating.
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Acetin -- 10 - - Hydroxyapatite 5 10 25 20 25 25
Carbopol 974 - - 3 0.1 *silicone polyner based
w@r@ssunes sensitive adhesi ve [0062] The conposPCT/O8H04/026421
can be painted on tooth surfaces to inpart a natura
white appearance to the teeth. It is preferred JRZE45-00
t he paint-on conposition remains on the tooth surface
for about 3 to 8 hours before renoving the coating.IR
7345-00 CLAIMS What is clained is: . Arapid tooth
whi t eni ng conposition for inparting a natural white
appearance to dental enanel conprising an adhesive and
a whitening particul ate cgﬂ%ﬁgging hydr oxyapatite. 2.
A conposition according t m 1, wherein the
copposktion contains fromabout 0.1 to about 99% by
VHMiﬁéﬂgﬁga%f t he adhesive, and from about 0.5 to about
60% by wei ght of hydroxyapatite. 3. A conposition
according to Claim1l, wherein said adhesive conprises
a_pol yorganosi | oxane polyner. 4. A caonposition_ .
aéf:) or Zlgﬁ%pl@ fpotly whitgning cRpwpEtion fofiParHnee Pwagwhﬁ? frpsarance to
a siloxane pressure sensitive adhesive. 5. A )
dental egppelcompeiping et adgsing apda whifgningpartigidate pemperising hydroxyapatite.
adhesive conprises a silicone resin. 6. A conposition
agcor dirgmposi@redonerding\ih €lasinn , wherdiratih erhpasitionrepniaine §rom about
a polymer selected fromthe group consisting of
0.1 to mbdwi P8%o hyerdigls of thedidhéseat, avgltfrma hbaue 8i5rts alboud 60Yedysuright of

sensitive
hydroxyapatite.
3. A composition according to Claim 1, wherein said adhesive comprises a

polyorganosiloxane polymer.

4. A composition according to Claim 1, wherein said adhesive comprises a siloxane
pressure sensitive adhesive.

5. A composition according to Claim 1, wherein said adhesive comprises a silicone
resin.

6. A composition according to Claim 1, wherein said adhesive comprises a polymer
selected from the group consisting of natural resins, modified natural resins and pressure sensitive
adhesives.

7. A composition according to Claim 1, wherein said adhesive comprises a polymer
selected from the group consisting of polyvinylpyrrolidone, polyvinylpyrrolidone/vinyl acetate
copolymers and polyethylene glycol.

8. A dental strip comprising a layer comprising the composition according to Claim1,

wherein said layer is operable to adhere to a surface of a tooth.
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adhesives. 7. A conposition according to Claiml,
wherei n sai d adhesi ve conprises a pol yner sel ected

w0 c@si01d288 gr oup consi sting of pol yvi nyl pyrrol i BONES2004/026421
pol yvi nyl pyrrol i done/vinyl acetate copol yners and
pol yet hyl ene glycol. 8. A dental strip conprisi fig7345-00
| ayer conprising the conposition according to Caint,
-wherein said layer is operable to adhere to a surface
of a tooth.IR 7345-00 9. A liquid tooth whitening

. cOnpos At liquid wotipviitehihg coRPodHGPEHPHsHE tREEoibsilidn becording to
Claiml1l, wherein the liquid tooth whitening

Clain€ Desdi HRMiqarestR WHitenifg &b RARnAlhéed B shrfaddbf aAooth.
met hod for whitening the surface of a tooth conprising

app! yi bbb [ ' e
A0} L SO ALAB0SHAEE00 S0 B Te fiihs ocompostion

acmn?@ggpég}'qqogg&ﬁkgggﬁkk&gha nat ural white appearance

ental enanel conprising a siloxane pressure

caos iy RR AT e RE v PR ek s B i Sopdatance o

0s naccordin
articulate is conprised of o

i tening ne or.nmre .
dental hae] cetibriS i 2 otsme Pe T P51 5 FUISENG PR ¢ Weteine particulate
cal,ci.um phaosphat e, .titani um oxide, alunm num oxide, tin )
oj %dé‘, COEE’P&IPEW%W&& to (Apjrelli Hieisi gt Whitininamasticalaés is comprised
pol ypropyl ene, a copol yner of ethyl ene/ propyl ene,
of ong,on here raigrialsselseted ﬁqo@h%? SioUP Yensicting abvabpvo phawhatadtitanium oxide,
conbi nations thereof. 13. A conposition according to
alumigyrgiopide, tithewids, nalsiamopnidd, megiasynperids, palyethglens psbpapylede, a
fromthe group consisting of: tetracal ci um phosphate,
copolpmengiisthytene/atopiyiens, phlysgilafterpetaylpieg poliyhadatliiatopropene and
phosphate, beta-trical cium phosphate, hydroxyapatite
combmationsitidrenfes t hereof . 14. A conposition according to
Claim 11, wherein said siloxane pressure sensitive

adbe s yenReiih h6@%diAg RODIRY IEwiRkeiP iy RhAGRASHdR{AME s selected
and silicone resin.

from the group consisting of: tetracalcium phosphate, amorphous calcium phosphate, alpha-

tricalcium phosphate, beta-tricalcium phosphate, hydroxyapatite and mixtures thereof.

14. A composition according to Claim 11, wherein said siloxane pressure sensitive
adhesive comprises a copolymer of polyorganosiloxane and silicone resin.

15. A composition according to Claim 9,wherein said whitening particulate has an average
diameter of from at least about 0.5 microns up to about 500 microns.

16. A method of imparting whiteness to a tooth in a mammal, the method comprising
applying to the tooth a composition comprising a siloxane pressure sensitive adhesive and a
whitening particulate.

17. A method according to Claim 16, wherein said applying is achieved by contacting a

film comprising said tooth whitening composition with a surface of a the tooth.
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15. A conposition according to daim9, wherein said
whi teni ng particul ate hasan average di aneter of from
wa@eooseaehs about 0.5 m crons up to about 500 ni BPCDNS2004/026421
16. A nmethod of inparting whiteness to a tooth in a
mammal , the nethod conprising applying to the t8b¥#t>500
conposition conprising a siloxane pressure sensitive
adhesive and a whitening particulate. 17. A nethod
according to Claim16, wherein said applying is
adBi swecthdrl/accandingad Chagmel 6f whereinaaidrapslyiig is adhieve@b Bontacting a
whi teni ng conposition with a surface of a the tooth.IR
liquid F3dibeDXid todthrvatiiteaithg@6@P6 i diOvva ShricBbife toWier €i n sai d
applying is achieved by contacting a liquid form of
S a9.d Atra@hdl AWbAIRHE t6 C1GRANMBOFhérbRARald \i'lﬁteﬁing WedRGRteQd cdBiftised of
tooth. 19. A nethod according to Caim 16, wherein
one oSRbid b BN 1R FH ol Y |g?btu§ cbﬁsiﬁﬁlg%fbé"i&gmq;hogpﬂl%ef’ﬁta%eoxide
materials selected fromthe group consisting o ’
i | t ik anj ' . cal um oxide, tin
S U R N T T R
VL c r of. et hyl eng/ propyl ene,
copol YR e BB BRI TRl Bomai pO RS R PG gna
comb@%ﬂ?i Q;&Sns thereof. 20. A nethod according to Caim
) 7€ sai d whiteni ng particulate is selected _
fromthe oup gonsisting of: tetracal cium phosphate,
a?r@r ﬁhlaﬁ@g‘i ageer fﬁr@@ﬁhgﬁ hergmyyaid whiteanearagtigulate is selected from
hosphate, beta-tricalci um phosphate, hydroxyapatite
the gropproRpising ol stefrpraiciisn phosphate, amsrpheus ealeismdihagphets, dphd-icalcium
16, wherein said siloxane pressure sensitive adhesive
phosph#enhetasiasaleiumaposshatss hyskoxyepatite graimositiresthereoand
. silicone resin. 22. A nmethod according to Claim
18].wihemethod sabrlinghto t@aimlp, pheteircsalddilex ivprassurd ¥@isage adhesive
di aneter of fromat |east about 0.5 microns up to
compriges al tofmbyaneriof polystganosiloxane and silicone resin.

22. A method according to Claim 16,wherein said whitening particulate has an average

diameter of from at least about 0.5 microns up to about 500 microns.
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