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[ 0001] The present invention relates to tooth whitening

systens enpl oying conpositions conprising hydrophobic

pol yners. Enbodi nents of the present invention include
WOAWEMISHNI t eni ng syst ens having dental tr alST/EppgPe/026426

enpl oyi ng whitening conpositions conprising a

hydr ophobi ¢ pol yner carrier and a whitening agent.
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whlten tee tﬁ Uﬁ}%ageop%é) %tg ﬂ't%{fs procedures are either purchased and/or used direcily by the

constumer or are applied by a dentist or other professional. The more effective products and
procedures are those that are performed by a dental professional.

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

from about 0.5 hour to about 2 hours.



[ 0005] The products used solely by consuners primarily
conprise whitening strips and brush-on products.
Whitening strips are plastic strips with the whitening
formul ati on on one surface. The surface with the
whitening fornmulation is pressed against one's teeth
w(?{&ﬁjydlﬁgﬁ in contact with the teeth for abwUTUS3®4/026426
mnutes. The plastic strip then is renoved. The
brush-on products are painted into teeth and the user
keeps his/her nmouth at |east partially open for up to
about a mnute until the formulation dries onto the
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long term for lesions, Another solution disclosed in U.S. Patent 5,846,U

higher viscosity tooth whitening compositions. This increases dilution time and flush time
but is not a full solution to the problem. A better solution to this problem is to use a carrier
and actives that are substantially insoluble in water and saliva, the carrier being about fully
insoluble in water and saliva, The active must have some solubility in order to attack and

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

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



concentration. SUMARY 5 [0007] The present invention

provides tooth whitening systems. Enbodinments include

a tooth whitening systemconprising a dental tray

having a surface operable to confront a tooth surface

and a tooth whitening conposition conprising a
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50, 000 to about 900, 000 centi poi se. [0008] In another

enbodlnent the present invention further provides a

met hod of whitening the surdfigapiaRya tooth, in the

oral cavity of a human or other ani subj ect a,.
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peroxide whitening agent and a substantially water and saliva insoluble hydrophobic
polymer that is a condensation product of a silicone resin and an organosiloxane,

wherein the composition has a viscosity of about 50,000 to about 900,000 centipoise.

25 [0010] It has been discovered that compositions and methods of this invention
afford advantages over whitening compositions among those known in the art including
one or more of: enhanced whitening efficacy, providing a higher available
concentration of whitening agent, adherence of the whitening' composition to the tooth
surface even in the presence of saliva and sustained and controlled delivery of the

30  whitening agent for a longer duration of time Further uses, benefits and embodiments of

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



the present invention are apparent fromthe description
set forth herein. 3 WD 2005/016299 PCT/ US2004/ 026426
DESCRI PTI ON [ 0011] The follow ng definitions and
non-limting guidelines nust be considered in
review ng the description of this invention set forth
' The headi ngs (such as ' | ntroductracarus2@mnoRe426
vwf@&%%ﬁ?%,") and sub headi ngs (such as "Witening
Conpositions” and "Methods", for exanple) used herein
are intended only for general organization of topics
within the disclosure of the invention, and are not
intended to limt tgRsCRiFGONSure of the invention or
any aspect thereof. In particular, subject matter
di i@éﬂ?edmn sbllveving] GéAntibue tand nHon-liveiying rpoideiines ampéches of
technology within the scope of the invention, and may
considdi@lin ERTeSrlgtihd @solipticn@f ihisdtventionasbt futh weim The beadisjee (sch
matter disclosed in the "Summary” is not an exhaustjve
as “IntRucHeAMRldetSameiag ) ariwib haflinghesudnes FWhitsoing &oBPogipEs
invention or any enbodi ments thereof. Cassjificatjon
and “Mbho@i” SPotie&ingH) wéd IRrdmareinisadedwntyforeeners eganianiop pf RIS
specification as having a particular utiljty (e.g,, as
within IR dighicGre o alie iveshtian; awal dre aot intsnded; tp dimiidhe Alsylosuee
for convenience, and no inference should be drawn {hat
inventioll 6r #tagyettatherentis in mevdss aubjecymafier digtlesed nfthy dpirasHetoR
accordance with its classification herein when if is
may indReelashivtsatjecyiolognwitiim e siopé fithe ipvotion, anteayeiot WEFEHS bf
ref erences herein does not constitutq_an adm ssi on t hat
recitatiol ©f grisredie r Subjsetomaeedipidsest indhe “SymoEy; ds BPHATY MO to
the patentability of the invention disclosed h%#gip.
complépyigionee oS ifimnemsie tdupe obHceinvention of aBY SPEMERENT feE |
the Introduction i s intended nerely to_provide a
Classiedien af dismesivarof aohateaiglwithin o wecting g6 i sPeREFation #5PEng A
the references, and does not constitute an adm ssion
particular witityt(be, @deing aTacr” et ingredisnt) Sdede ToF EPYPRFERS
All references cited in the Descriptign sectign of this
and 16 feferbtice chauldbe deen et G ynateriplaBysh SFEEEdY 9 S Yoy SR n
their entirety. [0013] The description and,sgecific
accordaxeenyitteits clapdifidation havsineehen i if vsefbis @mpgiFfcomposttion.

[0012]  The citation of references herein does not constitute an admission that

those references are prior art or have any relevance to the patentability of the invention
disclosed herein. Any discussion of the content o f references ¢ itedin the Introductionis
intended merely to provide a general summary of assertions made by the authors of the
references, and does not constitute an admission as to the accuracy of the content of such
references. All references cited in the Description section of this specification are hereby
incorporated by reference in their entirety.

[0013]  The description and specific examples, while indicating embodiments

of the invention, are intended for purposes of illustration only and are not intended to limit



of the invention, are intended for purposes of
illustration only and are not intended to limt 4 WO
20051016299 PCTI US2004/ 026426 the scope of the
i nvention. Moreover, recitation of multiple enbodi nents
having stated features is not intended to exclude
odi nents havi ng addi tional feat urcasys2am/0zstiser
W@%&E%@fﬁgﬁt s incorporating different conbinations the
stated of features. Specific Exanples are provided for
illustrative purposes of how to make and use the
conposi tions and nethods of this invention and, unless
the sco?é Bk el hvektict ahBebonk, heamiieof Anleple embbdimenttibayingostaied a
epresentation that given enbodi nents of this invention
foaturel BB ir@indbiRts @xa1de, otiiee embolixtimtsdraving edditubal fe@0res jor Afelised
herein, the words "preferred" and "preferably" refer to
embod AR GiciBBlafingdifférhe corbietbisaie dhiiat of féafursd Spesificizamples
benefits, under certain circunstances. However, other
are proRidBPfk MREtSiveypoads hive topnakd end e theupnuipesitioneans apathods
ot her circunstances. Furthernore, the recitation of
of thi®R6veftionTRId pleed explieitly estideid ioferviss, ditse sotn inteniledoltay beht
ot her enbodi nents are not useful, and is not intended
ropresén@ i atl gieerpérieivents of ilneinyentibn bavet prehave sefp beegfmada O
i nvention. [0015] As used herein, the word "include,"
tested.and its variants, is intended to be non-limting, such
that recitation of itenms in alist is not to the
exclo0sdjon Af uetihiereid, i the wordsntpreferted? andhy Prefesblip ereffs &P ul
in the materials, conpositions, devices, and net hods of
embodiéss of Meeintdntion HROEG] cétain bénsfilsednden coriafe piFpumgppCes.
conposi tional percentages are by weight of the total
Howee:d,nquiees bmbagimentshaysdso bt prefemipd andsp Esistrpeer, otbpp gl qymstances.
VWi tening System [0017] In various enbodi nents, the’
Furthepiexs Shé recitaion bf @ opmoneiptéeted smbodimeniscdpes 2 HEplY {3t 9185 ng
system that conprises a dental tray and a tooth
embodiftbdte miengyt esfghomiltis vot. inffided to exclude other embodiments from the

scope of the invention.

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

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

Tooth Whitening System

[0017] In various embodiments, the present invention provides an improved

tooth whitening system that comprises a dental tray and a tooth whitening composition. The

tooth whitening composition comprises 2 whitening agent and a hydrophobic polymer



tooth whitening conposition conprises a whitening agent
and a hydrophobi c polyner 5 WO 2005/016299
PCT/ US2004/ 026426 carrier. In various enbodi nents of
the present invention, the whitening conposition is a
Vi scous suspension which nmaintains its consistency
wolthodfieest or age. The hydrophobi ¢ pol ynmer RSAfUSR@H0§426t he
whi t eni ng conposition is preferably not soluble in
water and is stable for |onger durations during
exposure to saliva and ot her aqueous solutions found in
an oral cavity, as conpared to prior art water-soluble
carrier. Wi ¥ giBbsegntwGimehts o fihe pydsert @vm@n@gﬁw@ﬁm&ﬁmw@fsr 8The
present invention provides a whitening conpositionp, for
viscousUSB8pension whichahkintains tite rrovsiptengys dwing Fipfagine Taeiiyde o
the whitening conposition conprises a  whitening ﬂFnt
polymen Beetrier ofishel sk comporitipmrs preferably apt solvhlg RURFERAR Hsta
conposition may further conprise an adhesj on, enhangci ng
for longrg éiniationSkliming expabiteito saliva mdcthen parens spRHEens ferpd g amtfde d
i nclude those known to one of skill in the art,
cavity, iaf\eimpelicd @ poioarpwatersplsblo WhiterRe sIIE®H ng  conponent s:
surfactants, flavoring agents, sweeteners,
desensi ti zi ng ag&¥hiteningeemnesiienshi al  agent s,
anti-caries agents, anti-cal culus agents,.. .
ant [00181f | hrerpresant inseption Boviges;amWRIFEIE GpgpRsiti forgigyin 2
coloring agents, and enzynes, as wll be .discussed in

tooth whidemingrsysteriai In prsl ephodinpply dhe wRiGnE GOHEPEUR TP HEet ul
herein are optionally present in.the conpositi of
whitenirigeget enslarhtydionlebiptrobimer sright Ehegthitenipg @gqu@ 0”5{1’&%'31}@%‘? A
"safe and effective" anount of an active is a nt
comprishan afkesiow fephapsipmeger REeaddHions dugrpdients *r’ﬁ%ygg‘? f“g‘D‘%r
prophylactic effect in the hungn or | ower ?Q%ﬂfh .
includs diivjse brovingtovgng raftskidl iadhs 9 ipduding,pag; L BPE S AT RSUE
undue adverse side effects (such as.toxicCity, . . ... .
compqnents:t BRGNS, JEVOEPE @EFScSYEEHTH éigﬁeflsm%‘%ﬁﬁ%ﬁt§’u?’“§fné°f°v3‘%‘h a
reasonabl e benefit/risk ratig when useqﬁiq he ner
sgento e i AEPRF AR BFAIUS TSP IOREAERY o PSS
anmount of the active . wl] vary with such,factors as the
and cqleringiaganisetnd seryaret PHLYE Fligsted XW%%“ d%ﬁgb%‘ﬁ’iz si cal

condi tion of the subject, the nature of .
[0019] Active ingr 'eljlts useful erelqul are optionally present in the

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

particular condition being treated, the physical condition of the subject, the nature of



6 WD 2005/ 016299 PCT/ US2004/ 026426 concurrent therapy
(if any), the specific active used, the specific dosage
form the carrier enployed, and the desired dosage
regi men. Wiitening Agents [0020] In various
enbodi nents, the conpositions of the present invention
i a whitening agent as them ai n acPCWES2004/026426
‘w§%g?g[?gnt. As further discussed below, a "whitening
agent” is a material which effects whitening of a tooth
surface to which it is applied. In various
enbodi nents, the whitening conpositions of this )
concurteRl@EEHYOM SN Td ecific acihé hed) the sprgidintdomgt &ume thefoadint t he
group consisting of peroxides, chlorites, and
emplojtil 2ad thk desireddnsagebephmeal es of suitable chlorites and
hypoobl orites include those having al kali or al kaline
metal cations and Whighingldgeptsl ci um chl orite, barium
chlorite, magnesiumchlorite, lithiumchlorite, sodium
chl joozale, Ipotims iembodiinboy; itteecompaditiing pf i§egppretenbinvension
barium hypochlorite, magnesium hypochlorite, |ithium
comprisy pOhitbrig dgent dsi thenin aim abtjyedudrediant. t &5 farthdr digaagthbelow, a
hypochlorite. [0021] In one enbodi nent, the whijtening
“whiteRiye Abent civpar maers! avhivk refixitciwhitepingd @ iepth Agface foWhish) it 1§
herein, a "peroxide conpound" is an oxidizing conpound
applied.o Apvarigisregpbaditpents | e whitsripg eomposiiens of gHbiRgentip: FOTETR 2
conpounds include peroxi des and hydroperoxi des, such
whitenigg dgyrd sebayted fiomabaprpupesonsisingfiereonidess chigries) d gxepoBlPRiEt i ne
earth netals, organic peroxy conpounds, peroxy acids,
Examyliseof suiobla tilorited apd Bynosidersiesiinciuda fhose hapiag alkslt orgfikgine metal
m xtures thereof. Peroxides of alkali and al kaline,
cationg and inclndst calcimi ehddritel darivin ¢hilasits, pegrerivacchlorify fithiven ehiprite,
per oxi de, sodi um peroxi de, nagnesi um peroxide, cal.cium
sodium ehloxte,qetastiam chlerite,salciyy hypochlonie, barium jiyaechiopifs, gggnesium
Organi ¢ peroxy conpounds i nclude carbam de peroxi de
hypochlatitsdlithkine Wrposklorie.dubinry Byroghleritp avcbseRy@byPsplpEter v |
hydr ogen peroxi de, al kyl hydrogen peroxides, dialkyl
per B02ALs Tnapey Pmbeimstls ] WEICHBE Ry EUREPS 3 RESRe
per oxi des, benzoyl peroxide, and_npnopergxypht hal ate,
compermd. Ak rafereed o Histeinfa “IOBKIR ORI dnan CRIEZRESerpgund

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

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



7 WO 2005/ 016299 PCT/ US2004/ 026426 i nclude organic
peroxy acids such as al kyl peroxy acids, and
nonoper oxypht hal ate and m xtures thereof, as well as
i norgani c peroxy acid salts such as persulfate,
di persul fate, percarbonate, perphosphate, perborate
woRehop@ssi | i cate salts of alkali and al kalPCHESWAH2A26
netals such as lithium potassium sodium nagnesium
cal cium and barium and m xtures thereof. In various
enbodi nents, the peroxi de conmpound conprises hydrogen
peroxi de, urea peroxide, sodium percarbonate and
nchude Nrgdidr gesox veide efich 4sO0IRR perPeyr anidsd end: ePRapSTORPIEgHIS s
particularly useful in the whitening conposjtions of
mixtures Eerdof, e endll asnvengtnio perpryciciddealty gichxas rersulie, parsyate;
conpounds such as urea peroxide, sodi um percayr bonate,
pmmwh&mdipaw@emhmfmﬂhmmﬁnddp@ﬁﬁ#ﬂﬂ?ﬂbﬁ@ﬂ@hﬂ@ﬁW@BPEﬁ§h“m
conpl exes (hereinafter "PVP-H202") .
such asPliihiyiu] poydsginm, s omagnisina celgiumy pedarign, and mixtures thereof.
pol y-N-vi nyl -pol y-2- pyrrolidone_and comonly .
In varinhbrembodihens, tthe 'pRoEde cPrypougd femarisey hydrass P?%’“ g, urea
:polyner containing vinylpyrrolidone (also referred to
peroxidessotifipasphrbenateahd chines therepfny | - 2- pyrrol i di one and
N-vinyl -2-pyrrolidinone) as_a npnoneric uni&. Qe.
mor{oe221i ¢ Pemxitle cedvrsing wemprnds prsicaiarty juEeiny 8&%{‘ PRur
non-pol ar net hyl ene groups and a pon-pol ar .met hane
compogjtionspf te@OR@} iSoutien iHckds peramdp @P@%}?xﬂ“’ﬁ?@@%ﬂﬁ%ﬁ%&‘&% of
PVP- H202 are known in the art_and arﬁgpisglosedlin
peroxids, SdivRapessarbogatg pedium perherate epdpoliIProlisionsHz0s ERIPIGE ¢ 1

are herein incorporated by .reference, and avg egn
Y- gaf s POy’ s,

' (hereinaBerdBVR-HolsThos POy GREPYIHATRE d% b, §noTe &
Pat ent 5,122,370).,PVP-HQO%.co%glexes ar e al.so tvmer
pyrrolidpresc indsesemioniylBibreviated dpt PE P 2 3 VE7gsnerali /Bl (15 2 L) e
i n an anhydrous environnment. Upon %ﬁﬁo unelao hi EX
containing sioppyrrasideer(elpmrisfred st vigyRYTalidette Not G2 Rt he
P VP-H202 di ssoci ates into_ individual specie PV
and Ny freyrrelidinon 093 mopomesi #uib nbRdPoRgRFLc oo %‘%d? a
conpl ex is about 80% by weight pol yvinyl pyrrolidone
imide gwgg,imgypq)@iwﬁ{ylepgggggpg anda n%n—po ar mgﬂlane )éroplz
[0023]  Both linear and cross-linked complexes of PVP-H,(, are known in the
art and are disclosed in U.S. Patent 3,376,110 and U.S. Patent 3,480,557, which are herein
incorporated by reference, and have been used in compositions for treéting acne vulgaris
(U.S. Patent 5,122,370). PVP-H0, complexes are also disclosed in U.S. Patent 5,122,370,
PVP-H,0, is stable in an anhydrous environment. Upon exposure to highly aqueous
environments, such as in the oral cavity, the PVP-Hy0, dissociates i nto individual species

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

weight polyvinylpyrrolidone and 20% by weight Hs0s.



WD 2005/ 016299 PCT/ US2004/ 026426 [0024] In alternate
enbodi nents, the whitening agent conprises a liquid
per oxi de sol ution. The hydrophobic polymer carrier of
t he whitening conposition provides sufficient
stability to permt the use of a liquid hydrogen
w@sh9skAe. The liquid hydrogen peroxide crempszeoea26#E02
generally contained in an aqueous water-based sol ution.
In some enbodinents, the |iquid hydrogen peroxi de has
a concentration of peroxide to the total solution of
about 0.5 to about 10 % nore preferably 0.5 to 5% by
wei[gizd) . Bdalickia@naiboiments, tie atiteniug pgearhyoryrispy 8 JigHid,
For exanple, a 3% hydrogen peroxide solution w th about
peroxidd sdlufich. Thb hytiropholic pblpberaasiprdfithd wistening garepogifierjprovides
Acetanilide or a simlar organic material can also be
sufficiens abilivy tih pamitytheoysh of p Higghid hytmpin persides Tdn Layid Jedioarn
aci d pyrophosphate (about 0.1 to about 1.0% wth a
peroxidercefnguise H,Gyyenendly obntaiixdlin ad agFous[voGRbised foletion: dn ppme
enbodi nents, an agent to enhance rel ease of the
embodinentxthe digiid hydtogencesdxide s ycopesnimtion o Peragidy 1) Hiet tolgh
t he peroxi de conponent whitening agent. Polypore(r)
solutiowof ahou G5 wrebaut 1§ b6, moteTaefepbin 08 te ﬁ%gﬁé’ﬁ'@llg}lﬁe Addijignaliyig e
from Anctol health & Beauty Solutions, Inc, is such an
stabilizentrayibs preseatgBortexafid0 266 bydrogan peseridecyiviien yith slout 9-5% &
whi t eni ng agent of the whitening_conposition conprises
about 0.5 tinof alsebiliz® meybe wed Boeianilboy 2 siptlponganicynatsrishsan slitiPe 196
to about 40% and optionally from about 10%to about
used w3 % pyfophdsphatsrsabilize seshcse sgsiian aaidpyronbywhas Rbent O- 198 ROAYE ¢
Carrier [0027] The present invention preferably
1.0%) withp piefrersd emaymyafipent @54t conpri ses a  hydr ophobi c
polynmer. The term "hydrophobic" or "mater-'ﬂsolub g" as
appl0088] t dn puteiprebedimeny ap ageatip PRI rﬂ%”ls"e?éﬁ G RFFE o
an organi c polyner which is substantjally non-aqueous
the ordl retitygs present asra psw(of Bie [Ppoyide pompondnt (UGG Gy 3&35%?‘5 100

grans of water at 25C. Any such polyners that %ge
whichcis nava elilsh | meethoenyiater pressplymenivaiebly gﬁlﬁlsxﬁF v’iwaE% |&, Beauty
descri bed above, and 9
Solutions, Inc. is such an enhancing agent.

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

Hydrophobic Polymer Carrier

[0027] The present invention preferably comprises a carrier that comprises a
hydrophobic polymer. The term "hydrophobic” or "water-insoluble" as applied to polymers
and as employed herein refers to an organic polymer which is substantially non-aqueous

having a water solubility of less than one gram per 100 grams of water at 25°C. Any such

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



WO 2005/ 016299 PCT/ US2004/ 026426 whi ch can produce a
toot h whiteni ng conposition having a viscosity of
greater than about 1,000 centipoise (aP) and | ess than
about 900, 000 cP, preferably greater than about 10, 000
cP and |l ess than about 100,000 cP, nore preferably
t han 50, 000 cP and | ess than 900,fGAs2e@p26sa6d
vw%@@?hgééferably from bet ween about 200, 000 cP to about
600, 000 cP, are preferred in various enbodi nents of
the present invention. [0028] One preferred class of
hydr ophobi ¢ pol yners conprise sil oxane polyners, which
which ¢ah Sradb0 B6M SMRbiNg dorPositidnrhating a aistosiy of gredterdbavesbout
polymers. In certain enbodinents of the present
1,000 ckAHp6IS (cBybnd tebehdnyaiod POOINI0CP patfaity sreiter thanaboddP.0& cFar e
those 1n which a whitening agent can be di spersed and
and les@ihh 3Bht! 106 0GVER, ihove plotorablyt grealdntiyn S0000 oB iabd lessitiem 59&P8her s
are commercially available. In various enbodinents, a
cP, andRA&T SHEfeRBly Siotni besirer dbasted0,000y o gHuotH00,0pbdPy e profesred in
pol yor ganosi | oxane. One such pol yorganosi | oxane is
variousHnadifess Hithe waatdensitog. a silicone resin and an
or ganosi | oxane such as a pol ydi organosi | oxane. Such
hy deogs)obione poéfymer elasar & hydraphelts¢ gokymexs, campeiRg siloxane
material, adhesion of which to dental enanel surfaces
polym@@wiieh ararase cetmyallyl knewi iy thehat pafiilisont” polyriesofe cpéast n
to pol ydi organosi | oxane in the copolyner nolecule.
embodRicdfseif @l presert evextiohytive hgirgphebippayaus & theeasiarjagegthose in
hydr ophobi ¢ pol yners specifically designed for |
which pR@ltenpeigért cal bedispersed dndare wpik kivevatin &e wb  Mamy/sugh giicone
conpounds and find application for the transdernma
polymep ptel comirieninlly favailabie.o rsv arionpooimdisnents e igterred sificone-based
enbodi nent, the silicone polynmers are the copol yner
hydroghiobid pelymeris apolyonggnesileiana nidhe sue pelyergeragiloxane is produced by
pol ydi or ganosi | oxane such as pol ydi met hyl sjiloxane with
condeing 4 silivohe csintaal @i ogasisiloxeumeick as i polydiprammepioxanse Such
silanol groups of the pol ydi organosil| oxane undergo a
hydroghobid poigmers e an eaddriein, tacky materifleadbgsion abWhigh g deatalspatntle
silicone resin so that the polydiorganosil oxane is
surfackd @ bb yaried iy ¥ tring tesckatiy of dilécons fesin dmpolydiasgamosiiopape ip e
t he pol ydi organosi | oxane chai ns are_bonded _t oget her
copolynimr optphule. hBrefersblyntherpdliners et pressugd sprsitive Aydionobis PRIYRESand
ent angl ement and/or a small amount 10
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-containing silicone resin
whereby the silanol groups of the polydiorganosiloxane undetgo a condensation reaction
with the silanol groups of the silicone resin so that the polydiorganosiloxane is lightly
crosslinked by the silicone resin (that is, the polydiorganosiloxane chains are bonded together

through the resin molecules to give chain branching and entanglement and/or 2 small amount

10



WO 2005/ 016299 PCTI US2004/ 026426 of network character)
to formthe silicone hydrophobic polyners. A catalyst,
for exanple, an alkaline nmaterial, such as ammoni a,
amoni um hydr oxi de or anmoni um car bonate, can be m xed
with the silanol -term nated pol ydi organosi | oxane and
wb BssBiskdocone resin to pronote this crossPCTIRS2NY/026426
reaction. By copolymnerizing the silicone resin with the
silanol term nated polydiorganosiloxane, there results
a polymer wwth self adhering properties and the
cohesive properties of a soft elastoner matrix
of netwotadhaetter) fosoincthofilipnekydwpkobiaotyinteisy & gl sxampioni
di stingui shed fromthe hard, non-el astonmeric properties
alicalinefnatetitl psucks bY dnpoomiz, resdEEN hydioxidreor agmivoiyimrrarhonate, can be
hydr ophobi ¢ pol ymers used in the carrier are avail able
mixed it e siteoo Dermitxd polydiorz@osiisamy andie riliedne rasin Anpromplgdlis
Bl O-PSA. [0029] The nodification of a ratio of silicone
crosstiwkang Teadtion.p OBy dipolygarimseg the sHinene eginlivithetbe shmol rapinfed s
of the hydrophilic polynmer. This ratio can be in the
polydigrgangsilondne shere resulp@:plymewitipwslf disging propariigs 2k Big5Phesive he
BI O PSA silicone sold by Dow Corning is available in
propertidsrafer sifl plestomeer mesdrin charsctetistic o6 weespist §apitive pRlyBgs Relp®| v,
65/ 35 (low tack), 60/40 (medium tack), 55/45 (high
distinguighsil) rons henhead, pop-plesteraese Sronssian ef pihersslifore swHs (Ip pee
adhesive is available dissolved in either ethyl |
embodipaqit, iydrophebip eatymers vetd i tha cerBerare patiably] frqny thg Rorplrming
enbodi nents, the hydrophobic polynmer carrier is present
Compduf undep the bragd panafHOtESA ng conposi tions of the present
invention at a concentration of about 1 to about 80%
by RE2Ynt Twedngdifisntion o pyatinis giticqns tegn toRaldiovgsmpplpxane
_wei ght. Adhesi on Enhanci ng Agents [0031] |n- one
modifienthe drckiapss of thettpdrophilicspobmer. fiypan e Tigrengerntagout
conmposition further conprises an adhesi on thanciﬂ%k

70:30 tocpbet S06haForasgmRln ths BIQRE4istironsrsold vy Dogr{rRpppiigval

. whi t eni ng conposition to the surface of e ot h,,
in thrge sgicone @ & BicoppPalyRer giigsBmely, ﬁéﬁé?ﬁ"@ﬁﬂ%ﬂ rﬁéﬁ? i(gdivm

agents useful with the present inventjon_include,
tack), et % tgckpms(uél} ] acplgor%osﬂg_}@ne pressure sensitive adhesive is available

dissolved in either ethyl acetate solvent or dimethicone.

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

Adhesion Enhancing Agents

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

Adhesion enhancing agents useful with the present invention include inorganic materials as

11



WO 2005/ 016299 PCT/ US2004/ 026426 wel |l as organic
natural and synthetic polyners. Inorganic materials
i ncl ude anor phous silica conpounds which function as
t hi ckeni ng agents, and include colloidal silica
conmpounds avail abl e under trademarks such as Cab- o-si
wo WiBshesb| | ca manufactured by Cabot  Cor porcarisov4aredzs
di stributed by Lenape Chenical, bound Brook, NJ;
Zeodent 165 fromJ.M Huber Chem cals D vision, Havre
de Grace, MD 21078; and Syl ox 15 al so known as
Syl odent 15, avail able from Davison Chem cal Division
well asQfgaié Ratu@ @ QyrieetippulRiero riporgaBin thiteriatsanclidDa@arplyds sifipn
certain enbodi ments, the inorganic adhesi on enhanci ng
compolil &hichl functidhl Gl tickestng hgpais, el inclndeamiloitalesilica ompounds
conpati bilize the adhesi on enhanci ng agent with the
availably Ghdep hipddis@arkeo ngen entCabonil t fieedhsiicen magpfepeedey (H082]
Organic materials which may be included i'n the
Corporafiuiiag idisiribnisd b Lédage Chsmizsle heuni Mrenk NoZepdsneHidveel Mhe
properties of the hydrophobic polyners of the present
Huber | Chemivhlis dbivision,| Helee delGesse,0MDeEBic indgSere At glse kapmngs
waxes, inclusive of bees' wax, mneral oil, plastigel,
Sylodefin 15 evailatdd froin OedsonoChemdoat! DiGkige toff y WV &a cracep EOP ORI, m
white petrolatum shellac, versagel (blend of Iiquid
Baltimpee MDF R1203b it ertaih ewboyinamis/ the inorgaeic hhesiomeencing material,
copol ynmer) pol yet hyl ene waxes, mcrocrystalline waxes,
such a9 ailigs, Sio lsutfzen dreatpbioyapimpstibilizy theosdheriprernbpgeing azsnt oYifh de
copol yners, and insol ubl e pol yacryl ate copol yners.
hydrofh0i8 8jmphinents ip tifeaditening sagieradhesi on enhanci ng agents are
l'iquid hydrophilic polynmers_ including polyethylen
gl yi9Bal  rldnghuinieterndy Vhigh mappe @ﬁhwdéﬁgh%%@@eﬂw Pf@et he
general fornula: HOCH2 (CH20CH2) nCH2Od wherein n
present dqyensivarip sabdnee e crengdicn ofhibe rhydopkebiperdiymeanel §e grgsent
Pol yet hyl ene gl ycols available from Dow Chem cal, are
inventibadiclpida pdisiby enbansingtsamtssudtes zexgsomclusppet bagsh Wap ggneral oo
whi ch represents the aPproxinate aver age nol ecul ar
oil, plastiga (e bled afmeings oij Aaskpolyatbylons), [petyglatum, white petrolatum, shellac,

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

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

HOCH;, (CHyOCH;) nCH,OH

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

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

12



WD 2005/ 016299 PCTI US2004/ 026426 as noni oni ¢ bl ock
copol yner of ethyl ene oxi de and propyl ene oxi de of the
formul a: HOQ( CH4O) a( C3H60) b( C2H40) cH The bl ock
copolynmer is preferably chosen (with respect to a, b
and c) such that the ethylene oxide constituent
weRiDaiees from about 65 to about 75% by VRSITJHR004/8364%6he
copol ymer nol ecul e and the copol yner has an average
nol ecul ar wei ght of from about 2,000 to about 15,000
with the copol yner being present in the liquid tooth
whi teni ng conposition in such concentration that the
as nonicdenlocki copadymsr of ¢thykere dxide and peopylierapzide f e bgmylaz o) |
[0034] A particularly desirable block copolyner for use
in the practice of the present invention is avail able
comercially from BASF and designated Pluraflo L1220
whi ch hasH@mchgggggdngkgﬁgmgi wei ght of about 9, 800.
The hydrophilic poly(ethylene ‘oxide) block averages
about 65% by wei ght of the polynmer. [0035] Adhesion
G 1 LR rdsPecE QDD ahd d) ik tBuf théathiyRue
Theh%ﬁ%ﬁ#% Tent %%E?ﬁgﬁgnventioﬂaargppresgnt in an anount
oxide Q{Tnsigfﬁ%ﬁc&g}gr%gs B0t CibR Bt 10280%0t0¥5% Weivetitht, JPred edspabiner
the adhesi‘on enhancing agents are present in an anount
f 9@&% s ad SreRiB0 HbleddovRNeIE] S abofCIZI000i 10 Bbdut
nmhm?%g?é%?gﬁt %03%? Egggreviouslfﬁdescribed, many ot her
~OAPARE gyn:!EPu wh 5L R in B liqhid Gbode RBitdnthg ch@posttion @niudly
15’Oocorrposi{’]qto nS(ﬁ %ﬁ% presenﬁ.invention, and i ncl ude

concerga!r??ﬁﬁ%ﬁ the ch?ﬁgcﬁ&x%ﬂ LB 9606 tenipiifatuds (BPE)S .

I-mcro agent's, anti-inflammtory agents, plaque

buf Bt%&éii’]’ d\é‘é gﬁﬁ&ﬁﬁl dREb1E 6REE &PolgRE ¥hSuse &lhb piabtRE YLthe

age nsitizing agents, coLorlng agent s,
prosrf) YB35 3808 Moty SAETBAST o gpunpel Btaee 120

which SR Al B eS moldH: Qb gt SHEHACH,360. S TAE BydR6AERYohi(éihyide

oxide) block averages about 65% by weight of the polymer.

[0035] 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 erthancing agents are present in an amount of from about 2
to about 15% by weight.

Additional Ingredients

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

pigments and opacifying agents, for example.
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whi t eni ng conposition. These surfactants are preferably
conpatible with the whitening agents and serve as
sol ubi l'i zi ng, dispersing, emulsifying and wetting
agents. In one aspect, surfactants are especially
effective to solubilize a flavoring agent, if flavor is
woembssghef or the |iquid whitening conposiPEI¥S2004/026426
particul arly useful nonionic surfactant is a water
sol ubl e pol yoxyet hyl ene nonoester of sorbitol with a
CIOto C18 fatty acid, marketed comrerci al wunder the
Tween trademark The Tween surfactants are m xtures, of
CLO00FTCLE: foantainy exbpdments; tnopionif sucfagtans gte prsrgt 4l ¢ ol
anhydri des), consisting predoninately of the mpnoester,
whiteningrrgmpeséigniyi Theseasrofastaniars prefpakdy spmmsiible F58y the J0utenips o
of ethyl eneoxide. The fatty acid (aliphatig
agents ydiscoie a¢ Bowylizings eresBosaplsilying andiyeting 2egus.o iy ope SRsth or
unsaturated, e.g., lauric, palmtic, stearic, olejc
surfactanss efe esppiallysiessiye & phybitige #flavonpgagantpid flayag isdesizd; fay 'ﬁ?/
preferred and is conmmonly referred to as
liquid yibitgring remngsitione A paytioulady BRal AopeRio FURFiAtdS 2 Frater AUHTIBNI ¢
surfactant constitutes about 0 to 50% by weight and
polyoxyypibylene apangestsr sf sasbitebwith y GIR tyhi® By peid gﬂﬂfe&ﬁ‘i cgumercial

e STRSE o 55Tl SRR OS5
e A T Bl RS 8 i
s o T TS5 s B ) Bl
b S RS B SRR o
s Gy 3 o RGBS MBS sl Yo
IR L O e G R e e
et S A S BB S RE: fe”

. ..Jmore preferably about 0.1 to about 0.5% by weight. 14
Hquid\ippasieR- 016299 PCT/ US2004/ 026426 [0039] In enbodi nents

Vme'ioeoaﬁ € I\lllmalnte%nr]]alo er%owrgélgesthtta Iwg{t]eninsg c%%gsgueorﬁehdas a%lavoring

agent, the flavoring agent is selected from egsential oils, as well as various flavoring

£

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

and more preferably about 0.1 to about 0.5% by weight.
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sweetening material is used as an alternative or

conplenent to the flavoring agent. Suitable sweetening

agents are water-sol uble and include sodi um sacchari n,

sodi um cycl amate, xylitol, perillartien, D-tryptophan,

aspartane, di hydrochal cones and the like, in

we Sos@givs at i ons of about 0.01 to about 1% BEA/UEPGA26426

Sodi um saccharin is preferred. [0040] Qher ingredients

whi ch are included in various enbodi nents of the

l'iquid whitening conposition conprise materials

commonly used in the oral care fornulations. These

i Nqb0BP: Bnembudimantsi whera gerwlgieniog GOMPOFHiOR |ib Septened, a

chl or hexi di ne, copper-, zinc- and stannous salts such
sweetedifg Titaal ¢ tsedbdsen. afernative of pimptementzp the fgvering saemé Sulidds um

zinc citrate and stannous pyrophosphate, sangui narine
sweetesing mgants, armevatadlible ciné  inauda t sodipgrr Spcchasip riodivm. E6HEBENdS,

such as cetyl pyridiniumchloride; bis-guanides, such as
xylitol,c hfeolidniésnj dDwwyplophiagl Lrspatame, dwseshalsprrs . andt BRj dkpe In

al exi di ne; and hal ogenat ed bi sphenol i ¢ conpounds, such
concengraticds GF abomt 0109 kasabesi1 ¥ Yysveinht. clodmBL ARSI

antiinflanmmatory agents such as ibuprofen,

f 1 WOB4QIr o8 ingeedients rwhidhraoinelnded dn arious sbediments of e nt s

such as sodium, calcium, nmagnesium and stannous
liquid fWwhitspingl ecomppnitivaf Ferenrisel caaterislss sAPTORLTHEF R0 Bﬁﬁgs&ﬁﬁte

and sodi um tri met aphosphat e, plaque buffers, such as
formulgticus, Thesp bnclndp:|aabmicrobial ggmBi ¢in TSRS FE%FP& SPRfiel

strontium polyacryl ates; vitamns such as Vitamn Q
zine- ail gipmowssplissuetses zing sifiatestinG syiphgle, e plyenate, sofium gge allrdp |,

citrate, potassiumchloride, potassiumtartrate, .
and sigrnobs BYORROT R, 1SBERRAEDe FETREs SieloHdRelP R TR, FELPTR

nitrate and strontiumsalts; agents effecti agal nst
compoyads el 5 ceAtdRyTigingrn chlogds: o PRIkt o SWH) % %ﬁ&‘%eg@iﬂﬁg

the pono, di, tri and_ tetra alkali, metal and anmonjum
digtnopRpico bR ITaeeienidiRg APidien gisHabEmER bigppate BRRABIL it o
e.g., bacteriocins, antibodies, enzynes such a ain,
as 2,2 WF’&S@°%B’QE‘1WH%&&§§@H§@?W R
_PCT/ US2004/ 026426 , pi gnent,s, coloriﬂg agent s angF
ﬂ“mm?%%rP%@m$oﬂﬂﬁW%WW@ﬁngm§%?%saﬁ%§iﬂ& afl | PP © cacy
such as sodium fluoride, potassiumflu rideli % tin
magngsjuifo 1o Stegnis eride Fpslilordesy Shsogigm monofuoropHosphate” and

sodium trimetaphosphate; plaque buffers such as urea, calcium lactate, caloium

glycerophosphate and strontium polyacrylates; vitamins such as Vitamin C; plant extracts;
desensitizing agemts, e.g, potassium citrate, potassium chloride, potassium tartrate,
potassium b;carbonate, potassium oxalate, potassium nitrate and strontium salls; agents
effective against dental calculus such as pyrophosphate salts including the mono, di, iri and

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

e.g., bacteriocins, antibodies, enzymes such as papain, glucoamylase; opacifying agents,
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[0041] In one enbodi nent, the tooth whitening
conposition has the following general fornula:
- Conponent Content -Hydrophobic Polynmer Carrier 1 to
80 Wt % Adhesive Enhancing Agent 0 to 20 wt %
-VWhitening Agent eroxide . 0.5 to 50 wt % Surfactant O
wo oS0swd % Flavor 0.1 to 1 W % O her GfiERHIM0264%6can
be 1101 0 to 10 wt % Dental Trays [0042] In various
enbodi nents of the present invention, the teeth
whitening system conprises a dental tray operable to
conformto the surface of a tooth or plurality of
pigmenti edlbring Baents mma tihorideiitrempvidjng witp bayingiaptcadesrpiirachpih ped
to the surface of the dental tray by nanua
sodiunefhiptides patassinm feonde, atin fyprigegueh sssgonophfieoridehe dental tray
is operable to retain whitening conposjitjon and to be
i n46044d méme embelimens| thataeih whiteningcomposition ks tefplioning r ay
preferably has one or nore surfaces that are operable
general fornpdmf r ont at | east one surface of a tooth that is to
be whitened. [0043] Dental trays .are well-knowa-in the
Colnponefiy dental tray can be ggbaiki ¢ (e. 9., _
o T Lnessher Tl or custom [desy gng tor the subject

sed.
Aflkesive Bihancinggenbf dental #ra¥o28v¥eface of the tfay is

%Wﬁtm&bﬂddjhe tooth | (usseddowtwbth mul tiple
S\[]I?A% n N agg :h?h\iMﬂltenl ng CO&'{%%%%Q IS permtte_ to

L P S 2 |
N TUAT A3 AW |

at—tne t-oothteetmThe dent-al 'lldy I
Flaver wi thin a subject's nout h®1bWh@y cover all-of the
OMRPEsmpohétEARAHIN16299 PCTD tdIW0A44 026426 or | oger
T€eth or a portiron thereof. In certain enbodi nents, one
dental tray may fit over both

Dental Trays

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

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

tooth/teeth. The dental tray will fit within a subject’s mouth, and may cover all of the upper
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the upper and | ower teeth, such as a nouth guard
typically wom by athletes. The dental tray conprises a
tooth bed or reservoir fornmed between an inner and an
outer sidewall. The teeth are placed into the tooth
bed. The outer sidewall w Il accordingly be disposed
whedomemst he outer surface of the teeth ar@i/és2paieed?st’ s
cheeks, and the inner sidewall w Il be disposed
between the inner surface of the patient's teeth and
the nouth cavity. Dental trays designed to
simul taneously fit over the upper and | ower teeth
or lowep teefher apirtion ther¢ofid caitain gutodmpats, dne dpntal Fry may Bioverhetier
of the dental tray to breathe. [0044] The dental ,tray
the uppemandtiewen feetrspcloasmreayth gverd] tyriestlywamdby ethiptes tray
conventional ly used thernoplastic polyners. Thernoset
comprigss layopty ked at wesreiniomed betwebn an Guerasd ae piterpidewplh Thedgete an
range fromhighly flexible to a low flexibility. The
are plagaddntmtyst taesh bel. Tho oytavidewal afll recpdinglyrbe disgosedbeirensht s
of the present invention include polyethylene and
outer syrhopf Gy leeth andod pytivatssehedkai and fhe inperrsidpwall il be disposed
copolynmers, silicone el astoners, polyurethanes and
betweed dle ipngr wriaes ofest nptienss tspth andhivg mopBioydtyy Diepial iy designed
. derivatives, polybutadiene and derivatijves, )
to simyigpsppsly fit evarcthewmperad joysr jectb prefopbly indds s passesey foegnibng
its derivatives. These can be in a sheet, foamor a
the weprgiafifrdentgl dleyio brestheor m ng a custoni zed dental tray, a
cast is taken of the teeth and gum area of a patjent
andi08¢4]1. Ahe dentrhoiyaeanite Poanyreepvoptiongl fogmyng gige fRper
t he cast and vacuum formed to the shape of the teeth
converdiqepllyvpedreegpoplastic PRYMEH: | SRFmOseh PR Hgon Ay be s¢d ay
in the shape of the teeth having a reservgir or hed
Consequegify ths fray eraranen from bighlvifleribledo p M@p} nT*?%’ihqﬂaPﬁ@H?
and can thus be used tg treat the patient's t %th.
polymprggsebyl in HarigHeerehesigRinoh e PraeRt FRtoR i’WE’lAE aﬂ%ﬂﬁx meddi s
applied by the end- user (a consymer or dent care
- polyprppydime palywers fapir fivetives idepraliaers fillpgng claiomes, pp ﬁfﬁaﬁ or
to use, such that the whitening conposition contacts
and  qejEatiyesy { pbvsapTalectaple ROLEHIFENE o2k dRHYARETe PobbHtagRe Ead\p
. 2005/ 016299 PCT/ US2004/ 026426 . al t er nat e .enbodi t,
derivatiygs, 96’8%’-?%@1%%8?}?3{ mgrpohartheayials ap‘? BT Q% al

tray.an . .
can be in aysheat,dfoam or # laminate form. In forming a customized dental tray, a cast is

taken of the teeth and gum area of a patient and set. A thermoplastic polymer film is placed
over the cast and vacuum formed to the shape of the teeth and gum margin of the patient. In
this manner, a tray in the shape of the teeth having areservoir orbed that can contain a
whitening formulation is formed, and can thus be used to treat the patient’s teeth,

[0045] In one embodiment, the whitening composition is applied by the end-
user (a consumer or dental care professional) to the surfaces of the dental fray prior to use,

such that the whitening composition contacts the surfaces of the teeth to be whitened. In an
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shi pped to the end-user with the whitening conposition
contained in a storage reservoir. Tooth Wiitening Kit
[0046] In an enbodi ment according to the present
invention, a tooth whitening kit is provided, for
whi tening the surface of a tooth in the oral cavit

W WEREP%0r ot her ani mal subject, conpri sFREY %?*“?j‘&%“
tray operable for insertion into the oral cavity of the
subj ect conprising a reservoir. Such a dental tray may
be selected to correspond to any of the enbodinents

ltemlp et g gt Sopor ?ﬁewé? B CopLe dndie b el
sipped Gt Tt SR A0 B SRR STt 1 CHNE %a-xv'yﬁir
carrier having a v s |t at | east about 50, 000

cent|p0|se In one? = f the tooth whitening kit

PRI o, B e enoeﬁ%? X gﬁsﬁné"l?‘%ﬁfgf’nﬂg oy
i.b d
55 ol wwﬁ o TRl
ot ftilt it oy 4 0L (SR ot M BBl B0 B
subj ectscllég%%ﬁxﬁ%é) {es&{bﬁr ts%’ﬁ Qdent% Exmg%)( bf.I. ereétc& tol «%rrg&)%nd to 0,40y 8f

presen provi
tho crfish ] Ak A foesﬁh Ao 2R e o? sl B3l A bt o
man or o J ect usi
sl RO BIRD T BB ‘c&w@% B
w3 VSR SRR P Ry A P

R R@v? B
the sm&'&&@eﬁg%‘&ﬁe it hO8val S vﬁggﬁaaﬁﬁrﬁ& owo&ﬁ@rmgmﬂﬁ%{e@&% ft?? grige

cont act g occurs for uration o
oo R BoeiSe R Repdilns FPIETE Pon R el
tray 0|P glggl?tc Id"@e UG5 Y Sheh WiseeaS o hE 1 B leaRlf 4° gxaip{het\{rlﬂgnihg at
composition is contacted with the surface of the tooth,
Methods

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

the tooth, . The contacting occurs for a duration of time sufficient to satisfactorily effect
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partially whiten teeth. This can be a period of tine
fromabout 0.5 hour to 2 hours or longer. The
substantial |l y non-aqueous tooth whitening conmposition
is effective over a |longer period of tine, since it is
not significantly diluted or renmoved fromthe dental
WORGOMWEY ng the treatnment tine. [0048] | RCHHHPMR0426
enbodi ment, a nethod of whitening a surface of a tooth
is provided conprising contacting the surface with a
mhitening conposition contained in a dental tray,

whiteny o e yetth. Hte 7 oA O R ot Ry P °f%ﬂlﬂw3% priges
Pm%ﬁ@&”?ﬂafmgﬁ 3%5?5{0 S 0% R PP P B L B Z%g
Tho sty o a\lﬂ@?&%%%%wge%%w bR P B g pegied

[ enDVi.Nn e, dent al fromt r of .the footh

ot nb SR U ISCARILAY bl LSl G881 o S b
nsitizing conposition in certain enbodi nents. The
umMm?Sé?% desensitizing formul ation can be applied via use

of B> Aol (ol ALERLRGH SuEHROLIRAL S L i

NSI°t i ZI' ng COMposSTTTon’Ts use

pmdgﬁ bk ShigaboBLIRARE Si6O) WERYELAL, ggsyt?oﬁfo Shed S

nrng procedaure. esens ormu I ons

dental Béf twﬁegrg Ee%bﬁ?ﬁ&&%o&p&%on g(%&ﬁnse%:}%vmwmeg' nt an.J.l %ﬁggﬂﬂ) obic

assi um ni

e A A i %ﬁil%%ﬁ i
substafBBF Sithink! Q?qbﬁﬁﬁ&egﬂ ‘%‘oo 1 dofftQJ T%B 20]

are” suscept to tOOt ens ty pr

Further, 'aﬁer'me%gcﬁrf{g'taeg@e%grug, 5 hgﬁe%b@%m éMﬂ fa X@ﬁ&ﬁ ﬁf%tsurface

I'nvention a

of the M £l 8 Geafil 1D SRR tdoBNial' Bl AR S ERREIM

a St ess stee tank provi

cm'eﬂabaﬁiﬁeﬁ Thals |300nd g%nua@éﬂﬁnw%?kﬁ%aageous the dentsl

conposi tion, e 1 ngre ifents are ad

ey %Q %E%%%4ﬁ%%%Q%%QQW?%%#%ﬂh€ y %ﬁ%ngflﬁ%onéégasegggzgg
desensﬁfzﬁ:ﬁ WHitasts BR Sbvklal GayP DikeY BRN ﬂn@ﬁ‘iﬂé ARRhRReC G ¥REitizing

carriery,
formulations preferably contain at least one of the following: potassium nitrate, citric acid,

citric acid salts, strontium chloﬁde and the like. A process where the tooth whitening
procedure is followed by a tooth desensitizing procedure is preferred for subjects who are
susceptible to tooth sensitivity problems.

J0049] The liquid whitening compositions of the present invention are
prepared by adding and mixing the ingredients of the composition in a suitable vessel such as
a stainless steel tank provided with a mixer. In the preparation of the liquid whitening

composition, the ingredients are advantageously added to the mixer in the following order:
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per oxi de whiteni ng agent, adhesi on enhanci ng agent and
any desired flavoring or sweetener. The ingredients
are then m xed to form a honbgeneous
di spersion/solution. The noisture content of the tooth
whi t eni ng conposition will be about 0.05 % by weight to
WaEHIOI2Y % by wei ght, and preferably aboﬁFT’}éSW“ds"‘m
wei ght to about 8 % by wei ght. The viscosity of such a
conmposition is about 50,000 centipoise to about 900, 000
centi poi se and preferably about 200,000 centipoise to

. ..abhout 60Q0, 000 centi poi se., Exanpl e [ 0050] .The present

tiquid pRydAs WHFoRe based Qfgaswaﬁ@alﬁw@}?@erf(gﬁr?ﬁ%% l’%‘%ﬁﬁlag?%but
.S ..not to be_limted thereby. Ex les 1-4 [0051] The

peroxiqe Sy HiERng PesAs adbesiqn fubangip Bﬁﬁp'r%’d?%%g}; @”ﬁé’& FRERFLRSF

The inggSieTiS e Shen TSR lP R A AP SRS LA S Eom ooty Tt ke
© g o r %7016
MR RO
We*gh%“%ﬁt?tp?%%g‘ﬁ%a%u?%@o‘? o W'm%ﬂ‘}}? %@?%ﬁ%@ﬁ%@ Viep ity Oh 55

| of S Vi f 8% |
compolii et 7900 FrRHeR Bt Sop 0BT e e R EEL Shtwt

The .Pal ypl as |- XL10, 35% hydrogen peroxi de
Zmlm%g?h %g%gagﬁ%g%ﬁggg?‘%?ﬁ‘added and m xed on | ow speed
wi t hout vacuum for 5 % nu£ es. Full vacuumis then

(v

applied and the for is mxed at high speed for

Eear s 8 preie B EEOL oy i aphog PG Sty

notto%limi?@iﬂ(e%y_ Dow Coming 30.0 30.0 30.0 30.0 8 - 7016 20

Examples 1-4

[0051] The formulations in the following Table 1 are formed by adding
silicone hydrophobic polymers commercially available as Dow Coming Q7-9120 and Dow
Corning 8-7016 in a dimethicone solvent to a Broghi mixer. These two components are
mixed for 30 minutes at high speed without vacuum. Sodium saccharin is added and mixed
continuously for 3 minutes af high speed without vacuum. A COP Plastigel 5 is then added
and mixed continued for 10 minutes at high speed without vacuum. The Polyplasdoxyl
XL10, 35% hydrogen peroxide peralkali and flavor are added and mixed on low speed
without vacuum for 5 minutes. Full vacuum is then applied and the formulation is mixed at
high speed for an additional 15 minutes.

[0052] TABLE 1

Ingredient Example 1 Example 2 Example 3 Example 4

(Wt. %) {(Wt. %) (Wt. %) (Wt. %)
Dow Corning | 30.0 30.0 300 30.0
8-7016
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WD 2005/ 016299 PCT/ US2004/ 026426 Dow Cor ni ng 20. 0
16.46 20.0 7 - 9120 Pluracare - - - 0.05 L 1220

Pol ypl asdone 25.0 25.0 25.0 25.0 XL-10 COP 20.1 15.5
11.91 Plastigel 5 (Lyne Labs) 35% 4.0 12.14 44.1 12.14

Peroxi de Peralkali SodiumO0.3 0
“@ﬁg‘{?ﬁg‘?&’ VWMnt 0.6 0.6 0.6 0.60 FI ang;”{%g’é?@“g"é??é
180, 000 180, 000 270, 000 360, 000 centi poi ses cP [ 0053]

The formul ati ons of Exanples 1-4 have viscosities of
about 180,000 cP to 360,000 cP. These forrrul ati ons

e—-a-workahl-e—ceonst-si-eney—when—bel apptted— to
ow(,"?qz rgaymgond in aalﬁ%ence to feeth. There &Pgo is alow
7 9. 0ssef—the—eeoApestton—irom-t-he—tray—Ry-henatura
f'hl’;a‘,fgtf shi'ng actionof saliva. |~ 005"
Polyplasdone | 25,0 25.0 25.0 25.0
XL -10
CcoP 20.1 155 11.91
Plastigel 5
{Lyne Labs)
35% 4.0 12.14 441 12.14
Hydrogen .
Peroxide
Peralkali
Sodium 0.3 0.3 0.30 0.30
Saccharin
VW Mt} 0.6 0.6 0.6 0.60
Flavor
Viscosity 180,000 180,600 270,000 360,000
centipoises '
(cP)

[0053] The formulations of Examples 1-4 have viscosities of about 180,000
cP to 360,000 cP. These formulations will have a workable consistency when being applied

to a tray and in adherence to teeth. There also is a low loss of the composition from the tray

by the natural flushing action of saliva.
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21 CLAIMS 1. A tooth whitening systemconprising: a
dental tray having a surface operable to confront a
tooth surface; a tooth whitening conposition conprising
a whitening agent 5 and a substantially water and
saliva insol ubl e hydrophobic polynmer that is a
condensati on product of a silicone resin and an

or ganosi | oxane, wherein the crpamp@si ti on has a

vi scosity of about 50,000 to about 900, 000 centi poi se.
2. A systen1according to claim1, wherein the said

hydr opho A ce @perable t
alkil arn% c}b\%ﬁﬁt%ﬂ %JSE“?C"AHT% 9@30& ﬁoiggﬁgﬁg@%hgl I 6(1:20 eranie o
C oA Nebot édrﬁi@@,% toethl whztmcmmosmwomnylﬁﬁ @ Whitening agent
crosslinked, 3. A systemacc n
5 sadnd wwbsr@m:q%g v ! %mﬁ@gg‘ﬁ%?’éwﬁlg‘%l?tp@%‘?ﬁ oﬁf‘
20 t A3, 00 aﬁﬂﬂbmleswherﬁﬁl e A
Qqngfg#sggglgpgﬁ%%aS%cg)?r%%lsnﬁv\her ei % S %Oxéhl t eni.ng

coqsmﬁlsostttcmrhas :ammcpsé’sof abp@ﬁﬁ%@%@ﬁo‘é‘b{) MRat 80
wei ght % of said hydrophobic polymer carrier. 5. A
system according to Claim1l1, wherein said whjtening
cogposyA@ﬁnmﬁ@@uﬁdQQSOcmﬁnﬂrwhmbeﬂhee@déﬁ@@@h@mSP?BHmTwa

about 50 wei ght % of . sa i teni 1
10 acmp%mp&ow sy o = Sep e Bale R Bk g e R n g hne

sel.&g g x@dgw}nefr&ﬁl QRN BRNBbIyiTeg isofrogstinked. des,

chForl hypochlorites. 25 7. A system according

to Caim1l, wherein said whitening agent is sel ected

fr gm the i fw dwh1ten1n composition has a

poI yVi n’f‘/‘l gi %%F%g%%/tﬁﬁé{}lglggn:%?gi? e, |i q§| d r?ydr ogen
PeRr@xbes;: ofibeat 208106 cdatipdEsdp WO 08 sRBHEROISes 0 di um
perborate, and mixtures thereof. 8. A system according

15to daim1, wherein sai d whitening conposition further

30 sconpai %@t%rrﬁdbc@x‘ﬂl RgStoaa@n h,aml@arﬂg saigenhitehingmoalesition comprises

% of th
to f?o?r? g::twece)n \;\gtl)ut 1to a%)gut St() v?e;ght Yo 0? saig %y&rogﬁ& %)619{-}1& carrier.

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

50  from between about 0.5 to about 50 weight % of said whitening agent.

6. A system according to Claim 1, wherein said whitening agent is selected from

the group consisting of peroxides, chlorites and hypochlorites.

25 T A system according to Claim 1, wherein said whitening agent is selected from
the group consisting of polyvinylpyrrolidone/hydrogen peroxide, liquid hydrogen

peroxide, urea peroxide, sodjum percarbonate, sodium perborate, and mixtures thereof.

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

30  comprises an adhesion enhancing agent from about 0.1 to about 20 weight % of the

whitening composition.
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22 9. A systemaccording to Caim8, wherein said
adhesi on enhanci ng agent conprises one or nore
conmponents sel ected fromthe group consisting of
waxes, nonionic polymers conprising ethyl ene oxi de,
noni oni ¢ copol ynmers conprising ethylene oxide and
propyl ene oxi de, polyethylene gelled mneral oil

pet ol at,u 5 hydrophohi.c. si,ligca caontaining ¢ oun

b <\ P ik byy Eeh e SRR o
1, cohprigbdoreairGnorbicbepbmnaiceigeasiftdm the grothernsisting of : waxes,
conprises qne or nore, of the fo[%{J OW ng .conpqQnents: a .,
surfoRKDIRolY eS| capFisiHg cHhydene oxifle, RUNENE COPUYHGISFGEHIISINgG

an L G abial : . e
ant@%g}ycﬁ us féa‘g’gg‘?ﬁ ?)Q(I.‘Tlei @Bk‘eghérgetrng %‘égc co ?{o?rar% gﬂf g&fblatum’
50 diydraphobieesilacostainingwinpmindg aod mpsirasithereelonpri ses
bet ween about 1 to about 80 wei ght % of said
hydr ophobi ¢ carrier, between about 0.5 to about 50
wei ght YAadysteai sbcuddiigeni Clgina g ewhereinahidedriteabpudontbosition further
about 20 weight % of an .15 adhesi ve enhangci ng agent;
betSREBIISELRF OTANqTS oA B P8 wingeiogmenepisa SArREAS g agoring agent, a
sur § A&l Ming ARMGR AnRRRYSLIA dLn@ RO Hkt-darRiaghit, MDin ti-calculus

flavoring agent; and between  about O to about 10
10weiagnt. % of ot her conponents. 12. A system according to
Claim1, wherein said dental tray conprises a nateri al
20 selected fromthe group consisting of. a
t herinopl aAsdystent @sorligmd Glainh éy wharein saiswiiten:®y consosttoarmomprises

according . to aim 1, wherej ai ental.tra
conpregebatt § KA b BE Vo i CaidEaBicr e pgween about 05 10
gr oRuESNGeiht Noofhid Waiker@id et Be@ien ab&Ut YD @BYhi@W8Neight % of an
pol ynmers, deriyvatives and copoléners t her eof ;

15pol aflesivoenhanciag a2es; brsvremationkd to ghoat a@veight % of a non-ionic
pol . ; I I, Vet b M r.eqf .;
Pl SE APl BEi R 3l O B A Bl R ol CHE B btrcen
derdboat 0 wesboih &0 eefght %paf gthetdoapoytrds.e and deri vati ves
thereof; and m xtures thereof. 14. A system accordi ng
to Cdaim1l, wherein the tooth whitening conposition is

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

20  selected from the group consisting of: a thermoplastic resin and a thermoset resin.

13. A system according to Claim 1, wherein said dental tray comprises a
thermoplastic resin selected from the group consisting of: polyethylene and
polypropylene polymers, derivatives and copolymers thereof; polyurethanes and
25  derivatives, thereof; polycaprolactams; polystyrene and derivatives thereof ;
polybutadiene and derivatives thereof; polyisoprene and derivatives thereof;

polymethacrylate and derivatives thereof;, and mixtures thereof.

14. A system according to Claim 1, wherein the tooth whitening composition is

30 substantially contained in the dental tray.

15. A method of whitening the surface of a tooth in the oral cavity of a human or

other animal subject using a system according to Claim 1, comprising inserting the
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30 substantially contained in the dental tray. 15. A
nmet hod of whitening the surface of a tooth in the ora
cavity of a human or other animal subject using a
system according to Claim1, conprising inserting the
23 systeminto the oral cavity so that the conposition
in the systemis contacted with the surface of the

f; S%Pfiﬂg 11’3% ﬂ]ﬁeﬂgé\fgﬁgy ?mﬁag %zﬁ%rﬂnnt}gg' ?¥ Oér#’l H;&fntacted with the

sugdraee oPthettb@ht oot h, and further treating said surface

of the tooth with a desensitizing conposition. 17. A

tooth whitening kit, for whitening the surface of a

toggh i %H%%o‘dra%l:orﬁﬁtietb!}l&lfn B9 fuBBR sl ®moRitgRId dental tray

subject, conprisin ental tray operable for
| ns&ent the suifavef thetoptheansdt firthentusatipg sfidshidace i tee tooth with a
ri s a ﬁé’o' r; and (b) a tooth whitening
831“ 117“1 8’8&% ¥1'Stng a peroxide whitening agent and a
subst antially water and sal i va i nsol ubl e hydr ophob| c

Pg Ll, ,:]m ;n%tt]cg):t,h wgtlitg%igg 1 Ig)ig.r rg%gﬁ af%féf a?tgﬁ,g‘b@%% %rﬁi cavity of a

hagufa be 8@1@1‘ Mm@f su%F&tJ tcof%@n@t@@ (4)Q EReltray 9p&aBRGor insertion into
centi poi se. whi t eni ng the sur;%ﬁe of

a theoirhl daity n*éﬂ@rsabje@tawmgﬁ%mg areseival: 9 (boa keath atitaripe
s u b eCt ] ﬂt@{ &gnoﬁp“sé 2 E&S%d? 'vﬂﬁtgﬁ@[g ggéﬂt Mhd 4 .cubRAREal1S WAr and saliva

Into the reservoir
Of msbmb&ehibtcﬁtbphoba:ypcéyrden thates & nmgimkwommyduchoﬁa sileone resin and an
so,that .the conposition. is. cop

? Lgr%a%[?s\fllg)één%fvﬂ}e%n s $OmPosigon has a v1sc0s1ty 2y out%% ot about
900,000 centipoise.

18. A method of whitening the surface of a tooth in the oral cavity of a human or
other animal subject using a kit according to Claim 17, comprising applying a
composition of the kit into the reservoir of the dental tray and inserting the tray into the

oral cavity so that the composition is contacted with the surface of the tooth.
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