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bleaching agent to penetrate the tooth enamel, and consumer compliance. Effectiveness is
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BRIEF SUMMARY OF THE INVENTION
[0006] The present invention provides oral care compositions that include a
peroxide composite comprising a peroxide compound and a porous cross-linked
polymer. An orally acceptable carrier may also be included.
[0007] The polymer comptrises a polymerized polyunsaturated monomer selected
from the group consisting of polyacrylates, polymethacrylates, polyitaconates, and

mixtures thereof, In one embodiment, the carrier is non-aqueous. In one embodiment,
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Patents 4,224,427; 4,250,322; and 4,423,099, the contents of each of which are incorporated
herein by reference may be suitable for this invention. Urethane acrylates of polysiloxane

alcohols as described in U.S. Patents 4,543,398 and 4,136,250, the contents of each of which



are incorporated herein by reference and bi sphenol A
his nethacryl ate and et hoxyl ated bisphenol A his

net hacryl ate nmay al so be suitable nmononers for this
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pent aet hyl enegl ycol acrylate or nethacryl ate,
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or branched chain alkyl groups of 1 to 30 carbon
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O her suitable exanples include I sobor ayl

met hacryl ate, . ph eth I sodecyl
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hydrwo'bwd}el fumerafeompwpth@ itagmetenyPBeRHBE £ AlPPolEe P &F

mox[xr&{x 'ééqo%l@e estGoFRLING 21 ARehdile acryl ate or

crylate nDnoethyIan1noethyI acryl ate or,
nmet h@@l%]l ahlgtances el suitihlg ypwp?@ggtﬁg,}now%%eqrﬁngp% amino groups
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uene pi peri di noet hyl
dlmnﬂtyhauqu&aﬂ ecrylntwp h@thaﬁw@tehylpn??@tﬂﬁéfé?%?ﬂ’é’ﬂ écrylztexﬂl Higthacrylate,
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me Ifr}%]td U:ln?lopgérxlg%l yhtﬂ?l'S -vid lfﬂyg@me ﬂh&ﬁﬁyﬂnﬁﬁbﬂ%ﬁﬁta@%a’te and
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ammonium chloride or sulfomethylate, 2-(1-aziridinyl)-ethyl methacrylate, and the like.

Polyethylenically unsaturated monomers which ordinarily act as though they have only one



hydr oxyet hyl acryl am de or nethacryl am de,
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6. 07 B OISR S of cach of which are
In vartoos pobatisehts) dresiphere bgpregefee arehaphere Spglbmpraleymavirg a diameter of
163%%&@%0%(@,%&%%' lclas¥ 13 %f)éu% %(? m?c%ns, more preferably less
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[0025] Porous cross-linked polymers among those useful herein are disclosed in
U.S. Patents 5,955,552; and 6,387,995, the contents of each of which are incorporated herein
by reference. Such polymers include those commercially available as: MICROSPONGE®
5640, marketed by A.P. Pharma, Redwood City, California, U.S.A.; POLYTRAP® 6603 and
POLY-PORE® 200 series, marketed by Amcol International Corp, Arlington Heights,
Illinois, U.S.A.; and DSPCS®-12 series and SPCAT®-12 series, marketed by Kobo

Products, Inc., South Plainfield, New Jersey, U.S.A.



5640, marketed by A P. Pharma, Redwood City,
California, U S A ; POLYTRAP(r) 6603 and POLY-PORE(r)
200 series, marketed by Antol International Corp,
Arlington Heights, [Illinois, US, A ; and DSPCS(r)-12
series and SPCAT(r)-12 series, marketed by I Cobo
Products, hie., South Plainfield, New Jersey, U S A 8
[ 0026] The present invention provides conpositions
conprising an orally acceptable carrier. Selection of
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caviBt RFth@l s;uch Ndlﬁﬁ&ﬁég%ﬁ(ts SR RNGRIE 3dheBiNek, ﬁﬁﬁhﬁﬂﬁﬂ% A& als,
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In one embodiment, the adhesion agent comprises a film forming material.

?

[0029] Hydrophilic organic polymers useful herein include polyethylene glycols,
nonionic polymers of ethylene oxide, block copolymers of ethylene oxide and propylene
oxide, carboxymethylene polymers, N-vinyl heterocyclic polymers, and mixtures thereof,
Nonaqueous hydrophilic polymers useful in the practice of the present invention preferably
provide a viscosity for the composition in the range between about 10,000 cps to 600,000
cps.



[ 0029] Hydrophilic organic polynmers useful herein

i ncl ude pol yet hyl ene gl ycols, nonionic polyners of

et hyl ene oxi de, bl ock copol ynmers of ethyl ene oxi de and
propyl ene oxide, carboxynethyl ene pol yners, N-vinyl
het erocyclic polynmers, and m xtures thereof,
Nonaqueous hydrophilic polyners useful in the practice
of the present invention preferably provide a
viscosity for the conposition in the range between

about 10,000 cps to 600, 000 cps. { 8301 E%dro %icd
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[0034] N-vinyl heterocyclic polymers useful herein include those derived from a
N-heterocyclic vinyl monomer, preferably comprising N-vinyl heterocyclic monomers
having from 3 to 7 atoms in a heterocyclic ring, including a carbonyl carbon atom and a
nitrogen heteroatom containing a vinyl group. Preferably the ring contains 5 or 6 atoms,
comprises heteroatoms such as sulfur or oxygen, and may be substituted or unsubstituted.
Certain embodiments are the polymers of specific N-vinyl heterocyclic monomers such as N-
vinyl imides to form poly-N-vinyl polyimides, and N-viny! lactams to form poly-N-vinyl

polylactams, and mixtures thereof. In a preferred embodiment, the polymer is poly-N-vinyl-

10



[00341 N-vinyl heterocyclic polynmers useful herein
i nclude those derived froma N-heterocyclic vinyl
nononer, preferably conprising N-vinyl heterocyclic
nononers having from3 to 7 atons in a heterocyclic
ring, including a carbonyl carbon atomand a nitrogen
het eroat om contai ning a vinyl group. Preferably the
ring contains 5 or 6 atons, conprises heteroatons
such as sul fur or oxygen, and may be substituted or
unsubstituted. Certain e nts are the
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m ner
hygrophyobiclpplyerve pdserids ratlpeofrabblatldﬁﬁqu B1% wsieht off the eqmposition.
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thegcaf.z orrng elggodd G 01% 1’ g0 gse\é %g?@é&ﬁ@ Sen esSH/fl (}P%Q@ e

cUsse rern an n%
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res i nvention i ni . 10 obi c
arer%?é)ﬁ%c}, C[?P glé]ﬁlg a.si 1(:0%16t nlesiil)lg grbai % %angSI%X%r%)ég{) 0%?1 8504
pol&ﬁio@hosﬁfoxhﬂbe Smﬁmme silitone Ipolym@ﬁ@@ﬁv}deShé jopalprmepprogunt pEmixing
ncl u

o iy B oS i b o p bl B st
cofithidingSilicGiel rbsi0 MBereBBiha silansi drows oé thg polydargdnesdilekancagdergo a

condensation reaction with the silanol groups of the silicone resin so that the

polydiorganosiloxane is lightly crosslinked by the silicone resin (that is, the
polydiorganosiloxane chains are bonded together through the resin molecules to give chain

branching and entanglement and/or a small amount of network character) to form the silicone
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thereof In one enbodi ment, the carrier conprises a
pressure sensitive adhesive (PSA) conposition,
i ncluding those that are well known in the art.
CGenerally, silicone based PSA's are produced by
condensing a silicone resin and an organosil oxane such
as a polydiorganosilioxane. Suitable silicone
pol ynmers include the copol yner product of mxing a
silanol term nated polydiorganosiloxane such as
pol ydi net hyl siloxane wth a silanol.-
presspieisensiiy e passiyeheAiRBY &h@‘ag‘?feaﬁbﬁka P%ﬁ’a §“%f5“%*hgs aromonia,
amxa&hm rhzareﬁa@ 51 AP @en UABETEH céh becmndﬁmslaﬂxb eilenob&oningtd
e silanol groups of the si k con

in so that
polrdﬁ@garﬁ@i%%%“&é%% “1‘1°B§<'§Ffé 6@ BOMORHEL §1O% B{SBE [RREE by
Cop J‘ﬁne%'z n%@l?é’k@ldoﬁﬂe@m(v&lﬂh&ﬁe diBnol tditinapa byior @ﬁb@bxdmmﬁfmds a
hai ns are bonded et her throu ggﬁbgresm nol ecul es

selfaghyingen haieRve IEGHINTITE MR- SR HEOHHEPBL

polzaﬁgénoﬁmdﬂé rafb oPEL PREKrLRAY et d@Rdsive Silll Blodify Be tackmess of the
i'cone 11 pressure sensitive adhesive. A catal

oraf ¢80T00€)Pa$t§ple FCﬁﬁxaam%%l]ﬁA}%ar%‘fagpl?lgfro%mP%\g Cgﬁ%% %fporatlon,
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sengitiue adhpsivein erepas infhe Byt Whwde RTeoLiRS 8f i Rfggnt mvention at

Lot £ 580 3RS dslii@es he silicone resin with the
aC&ﬁﬁgalﬁp?ern?ﬁgted polydlorgan05|loxane affords a

sel f [083Her $igonameme pisdd hersingpqludediighaneipatar st x
polygg galyos?cg)iah&ehﬁ Il 'aQ/@s@(%ltg eSiP A& fr%ﬁzlb%gﬂ %g)@@ Q§ b @9(@)6@1:

€ pressure s nsitive adhesive wl nodi f
50 ’()m'-;OOOa:SkI Seb sﬂ1odinetgjuels ishak thoas polyxb(prg@@sliqxgnes V\u@ran avexage

PSAs
mo%@?lﬁ %%1}t &f] greg téafa (9' (%?/I %HL g&g&%ﬁ&@%‘% i géelgw%nl}] gan be
lindir amjrcmmﬂd Biaﬁblfe’&SAr uribleaclsdd| iSolostiduchiases _hp‘re_e@s' lﬁﬁl_écmre as long as
the 68%%18% Ip%)l%’%l ee?’s a%/e}e]hgdrolpggb%és %[gnok ﬁn{ B:ggh Hx%r%tﬁ@?&z%@ﬁﬁr&%l

esent 1 nven
whem li}iphm toathé anl cmﬁ/lt)a kand,mre Oorbpétible vaitothe O@Q%PH{POWW of the

cogprife. Spetorargehott Fhfsnebt fhiepanaakasbel o
me@xy@/fin)ﬂsﬁlemrﬁbmpblyﬁﬁﬂ OO AinShyisildxena dipbknyl, 5O 0yBHOx w8,

STC S|h|cone %yns i ncl ude those pol ydi organosi | oxanes
ORGP AR EPEG ARG ecul ar wei ght of greater than

500 98s] Thelyakys fludsaisefuthensn fnoluderhescheitted isaaity, be25° C
|.inear or cyclic

branched or. u
of BBaPeY: &S a%yiwg\fg %Pﬁlyn@@rfm a6 0&58,‘%580 opyp8 from
ab& 18 Sk td aHBuPAoKsS] |P6)9@1|[1ﬁ8ncaﬂlﬂdshﬁbd E@pﬁ@bﬂ oap baligean ot (l:ychc, and
irritating, . toxic or otherw.se en, appl i
ooy b hitgfG itk aw@eyvaﬂa‘ﬁd’f %Hbét“t‘ﬁ}ﬁbg‘ﬂ‘i%“& a\mv&t; Fbibs Y‘??e r
Préf&%‘%ﬁ@sﬁhﬁm@fm&lﬁlﬁ meASMRASA ﬁﬂ(ﬁﬂlﬁnﬁ@ﬁ@hfﬁlblﬁs e&&ﬂi‘plef;ﬁly@iﬂoxane
i | oxane gumns_ i ncl ude polydlnethyl

ﬂurééﬁlwy}de ﬂlﬁw@p%@@aﬂﬁ%& DOLERIEE SHYRAS %ﬁwm ?‘FB(WWT 49V gieensiy
anSlbRREHthe pWélﬁXXﬂeQﬂAtéiaiS?ﬁ@fb?&bly having a viscosity at 25°C. of 200 ¢S or

less and cyclomethicone, and other cyclic siloxanes having for example a viscosity at 25° C.
0f 200 ¢S or less.

[0039] Adhesion agents also include inorganic materials. Such inorganic

materials include silicon polymers such as amorphous silica compounds which function as

12



copol ynmer, and m xtures thereof. [0038] Polysil oxane
fluids useful herein include those with a viscosity,
at 25 C, of fromabout 1 ¢S to about 1000 cS,
optionally fromabout 2 eS to about 500 cS, or from
about 5 ¢S to about 400 cS. Polysiloxane fluids for
use herein can be linear or cyclic, and can be
substituted with a wide variety of substituents

(i ncluding as descri bed above). Preferred

subgtltuents i ncl ude th |, eth nd_.ph
iR deeE HEAR CogILES B prs pr et T GG EprrationyBoston
Madshdh@Hits AOK VS dn@SFNO NI I ¥ fEs Brosmal SEEOMBENR@ Ema&emd¢y

Do ael e S, et e Db ByeAE LRI

prefRO £fReQbn adeRSS DIRLBHEL SIBSTR ABERVe BTG 6pinbREted Y DbE-
si |l oxanes having for exanple a viscosity at 25 C.  of

Corpipg Cogpomtioness. [ 0039] Adhesi on agents al so include

| NOr @ady|C PRKehih@hents By tHQS @8 KereificRide ddrBoryRialLIde
silicon polynmers such as anorphous silica conpounds

polyghire Ivafregsenang (rlsadmowpas Jnsl e s MR U e pR ey o agpgan),

G 1k e,C@awa RERIbR 1L d
s G O et s

saltk thevenf Geee SHIDGHBITEAiM), watur?é rgk@i wah BykareygyF oA EHEATRE and
trag% \é'tk?" @ﬂn@afl m\%&slufﬁr AEBinGn Sicate, €811 MAR IsRica, MR )ﬂn&ﬂﬂs thereof.

eferred adhesion agent is Dow Co .
Onh there ﬁeclmme spapts age qripeallyraipsRRStRE 5} AeHRt o8P ?&gl % to

abogpffpp &QRp1e804 @]1 0 131 658N 09 %Dr 2ARDD S9PHRBELL EROSAveight of

0,
seful herein include car boxyvi nyl pol yners,
mecanpﬁyemnans (al so known as Irish noss and nore

part [0‘654'1]6‘ r {/%033%7 ?]h Q@E{s %PS?Q CIANS usefﬁﬁlxéréih AN fRle RRAATRIS

such™ as 'hydr oxye ose, carboxynethylcell ul ose
petiobrumadldye sed oramm0§ﬁied slaysh elrhe@ﬂnd(lelxgures hereple I sywus

embs Qﬁjrbm sud b Hy oSHBY ssé'f (f}%lé(t@ [N Gt sekBARE Blaégrargié?ﬂof

I'C an tra acan nesi um al um num
ingsidlentsat & prembtle@whmersmlit}’ Glam a@ﬁ@ilom()f(tl ifed compostiion. Onepie

mofdlvillBU hOLASE M. B0 AARDDS A £ ARG AARNL %fsa%B@cﬁ)gfrlt’/o fofbéut
10%anplagpisobatt ©1% % dbouteto by Weight GithealoowpsiBor% t o about
5% b? %‘ﬁ' 9Bk, Qs aﬂ?lﬂg th%gé;lgsgﬁ'{l B% 12H ind l%g?]’r]ﬁ]ten IS8 Qérhﬁl}fa[uons of

modi f1 ef's anmbng erein | e m nera
ma@tihls thapwtcropérablu m sobibalizs awtier suspgahathediofiperpnts| o iy, composition.
silica

In vanoP]s embo%nrgc ., (yiltrlr%ééig?ar %}S{a%%fto acl ikt rv'xs%Us?ty o@%QGhﬂJ&JMo%

VI SCOSI are. op era l'e to
opte@blly lnnagnjumctsm psaﬂlaﬁdcmnty@rﬁodlfiqnfgﬁae@ismwé h@relrt) @n¢)¢tb¢fnt e

cor%;go%p%tg {' t%le pxl)m S}{IO Va%g{.lst e@ﬁﬂoﬁﬁn&{s, fBe lcé)rﬂb'clsﬂion is non-aqueous,
i.e., does not contam apprecxable amounts of chemically-unbound water. Diluents include
glycerin and anhydrous alcohol. Diluents are present in the nonaqueous liquid whitening
compositions of the present invention in amounts of about 0.1%to about 90%, optionally in
various embodiments about 0.5% to about 70%, about 0.5% to about 50%, about 0.5% to
about 35%.

[0043] Surfactants among those useful herein include anionic, nonionic, and

amphoteric surfactants. Surfactants may be used, for example, to provide enhanced stability
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nore viscosity nodifiers are optionally present in a
total anmount of about 0.01%to about 10% for exanple
about 0.1 %to about 5% by wei ght of the conposition.
[0042] Diluents anong those useful herein include
materials or conbinations of materials that are
operable to solubilize and/ or suspend ot her conponents
of the conposition. In various enbodi nents, diluents
are operable to adjust the viscosity of the
conposition, optionally in con ction wi Vi scos

of thedfgintulatios, 1o Aelpdn gle%@etég Prar ey iy "é’gaesélﬁfﬁbﬁ Je@&%?ﬁ%yné
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e wate e salt's of
or rfbre 20xfakakis| aresa.]itrbmlb'saxesemunh § t@tpéta@dunmﬁ@g)[ug,@g}% &b@ogtf 10%, for

exampik'eee%op alf éjﬁg/f aatlbout’S"/8 & a%%' Onl% o bo & af’l%ﬁld@ﬂd tHeRrfactant is

rve = exanpl es of ese and ot'her
norfisHié aet @nipstitds @ith petpmha btampoyllldswﬂf astrelyethyglheonido Smignic

surgo '&P% Cpgf%slre lem g,u Qntg Ofitﬁlg glglc!naay [(%Lls §faz{bgﬁ’tsd 684 R about

rona I'aur et
1%car boxyl at e and sodlun1dodecyl benzenesulfonate and

rnn)é|t E@gi]p OP%EZEI%%? a gr'sé;?k%ul%ere qﬂ{ﬂ%‘é r?xatgﬁleLg @}f&a@ﬂ:ttg increase

oxye ene sorpitian esters,

ambit] thicRhohatabiliey hbﬁoylh@blwte%yldyt pivaeition{dwxdenifties
am ne .ox

erti
L e e R T
polsih{iasd @ndots (PEGb)l,I gleo Kervineapblyesyctifyle@ss. Zﬁglampbhtd@q weight PEGs
secqndar ti.ary am nes n
o Db Y Ly FAPERo LA R PRI B o
7,000.080 Fornakaple Ab&i 0@ teto @b 0e0,0@) @@bm&moﬂﬁ,ﬁﬁ%f@wboui
nor e

bet aj ne. One actan r ' 0
2 5B e BT SR -G08 SBBE0RE 0
ab&uR 11 0% FoR BRAn®] Sdvo LT 0.9% 05 Foot5 % boatioub8R i tadiout 2%. 1% t o
about 2/ q. Preferabl the.s n n |
compd?¥8l e Wﬁa‘ﬁél‘i‘fﬁ‘ﬂ 8‘6@6’5\%‘6‘{? Ly%géré%ﬁcomﬁ QA £1R0%h,
sofd@bly @41kl @ MEv AYiecigar WagHt@BGS. In various embodiments, humectants are
operable to prevent hardening of paste or gel compositions upon exposure to air. In various
embodiments humectants also function as sweeteners. One or more humectants are

optionally present in a total amount of about 1% to about 50%, for example about 2% to

about 25% or about 5% to about 15%.
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surfactants are present in enbodinments of this
i nvention at levels of about 0.01%to about 1%
[ 00441 Foam nodul ators useful herein include materials
operable to increase anount, thickness or stability
of foam generated by the conposition (e.g., dentifrice
conpositions) upon agitation. Any orally acceptable
f oam nodul at or can be used, including polyethylene
glycols (PEGs), also known as pol yoxyethyl enes. Hi gh
nol ecul ar wei ght PEGS are sujtable, incl t hose
havi #846n P&V’é‘id&g‘étlﬁ‘?éqr%%ll‘ %?So\ﬂ}é’l”bli’f?ar{?)‘?natﬁbsé’aiu B t o
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ng{?sﬁg put 0.1%to about 10% for exanple about 0.2%to
out 5% or about 0.25%to about 2% [00451 Hu tants
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tion as sweeteners. One or nore humectants
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a totsl amhateffmivy tomARGtn the camriositiohén pegraii adecpiabic thiange.
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agents a ose use erein I nclude
othacfedirfgydurige aﬂgexﬁ ts cotrmoslltmne Sugthgehta dictude higarhgeaie gltg,gnd orally

accgg%l : gg:ar'bonate ca% géd ﬂgl] @QE (Ulf?lo&t% ﬁﬁ&ry zﬁi(ahﬂggtw l;léyrﬁ’bngtes

accep
suchge sdsdnm mcb;e)tamenh, bwarimhateh mgmmmhobmarbqnmei mdm@mtures thereof..
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um  ClI
forrenmaple dbautr Yab aliey) 2€6.C . ) aI kaI| net al hydroxi des such

22” Eg(ﬁlhylren E%Y%r% !E‘)grﬁg&get ose é‘%egalhh%%é{}s “gl'{lg ae gf%‘r?agéer}régbr mixture of
maSdrialsoatretsic to qihasp hiat tese c(fehegco,mpmnosodnwmlﬂlshmghdﬂ@natural or
sy%tﬁét%gggﬁglt%ggégﬁg%sm}f)% rﬂgﬁpﬁ)n%gc?l%tf? %@A%ﬁder}%g&e% Qs}_e‘rs, alcohols,
sinfil@ifajetinlg, apgeshbinaticns thptebf) rvslko ynopmmﬂt within ﬂavqrmtfa:ire
1ng5$g?qrt1%,th§g)£ogz <{ Y egéatng?_ﬁ é)ﬁg ep setnso%y eRIW Sﬂle mgﬁlch 1ﬁolgﬁng cooling
or warming effects. Such ingredients include menthol, menthyl acetate, menthyl lactate,
camphor, eucalyptus oil, eucalyptol, anethole, eugenol, cassia, oxanone, o-irisone, propenyl
guaiethol, thymol, linalool, benzaldehyde, cinnamaldehyde, N-ethyl-p-menthan-3-
carboxamine, N,2,3-trimethyl-2-isopropylbutanamide, 3-1-menthoxypropane-1,2-diol,
cinnamaldehyde glycerol acetal (CGA), methone glycerol acetal (MGA), and mixtures
thereof.
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[0048] Mout h-feel agents include materials which

inpart a desirable texture or other feeling during

use of the conposition. Such agents include

bi carbonate salts, and orally acceptable bicarbonate
can be used, including without Iimtation alkali netal

bi carbonates such as sodi um and pot assi um

bi car bonat es, ammoni um bi carbonate, and m xtures

t her eof . One or nore bicarbonate salts are
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arti Ron- n e sweet eners.
corpptisihgsweet ener s i ncl ude dext rose pol ydext r ose,
suc ose dr.i ed

erl,sugar,

?J§Ié ley‘b@élgé‘il g%s"éa PFIPRIC 5 6%ed OSI\{? éb%l oge

gal @F LBSie 0.580forRbeY 60K o(fanmbmmaﬂgesmegh fructose corn

syr nd corn, s artlal r @l vz Turt
orYiatGe Fimonion e pepisgr PR 8 it s gfiEthe nuia
OpfiBiiyf thé conXpdsitioﬁ hddmdmny bdnmprised ﬁmnra‘tbdu; l%stp abaua AR of a

eot sacc h al.ts .t

hY%be‘@gtcu p(?@"‘??é’ssé‘ arﬁ%ﬁ@i P ener gowety’é?n %ﬁ}?&?

di hy giogghalre@esasposiclon dﬂthdpﬂéseﬁt 1h‘l’wr1@06ptloﬂﬂ%b1nprlse an

Col orant s armng those us eful . fr;f fg ne Fedaes Rl goent em
abiggige | InjvaReus eqbadimggiafnd faﬁlﬁ Si‘stqs g 8" BRI
Ar@rmdll%fat:&%iab}él dbYasivel 64 b’%Suséh‘; Bﬁﬂ thEg fingest(gartidln y1ze))rmﬂ hiylount of

accept ab

e col orant can i ncl ugl ta
abwggﬁg@p@rheéglpgs(}]%&t at t%)é}]l 1s @8? BEHSvely ﬂrgg%delg.narrtnna? e of
thedokip6@ti6h. JTREPIE Shrbkived inbMide Uics, fbi @;&hﬁl,e nSthlelfm‘m of silica gel,

tltanlumd|0|de j nc. oxide, | ow,
hyBlekd T BrPrORP U STRBeh g G G B SE e e ol
rediRAIY MI8FRs such as urea-formaldehyde condensation products, and mixtures thereof.
Among insoluble phosphates useful as abrasives are orthophosphates, polymetaphosphates
and pyrophosphates, Illustrative examples are dicalcium orthophosphate dihydrate, calcium
pyrophosphate, B-calcium pyrophosphate, tricalcium phosphate, calcium polymetaphosphate

and insoluble sodium polymetaphosphate.
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violet, ultramarine, titaniated mca, bisnuth
oxychl oride, and m xtures thereof. [00521 In one
enbodi ment, the present invention provides
conpositions conprising: (a) about 0.5%to about 60%
of a peroxide conposite; and (b) about 0.5%to about
60% of a silicone adhesive. Optionally, the
conmposition additionally conprises about 1 to about
99% of a silicone fluid. Optionally, the conposition
addi tionally conprises from about 1%to out 4 % of a
hydr[@qmbb%e pOInPREenNs af fRdPressntAn P EMHORSPIFHY R A1 (?cl any

othef n%u%?enygcthby L8R&: QLIS e f(Ir QQ33 4 s FicerRaTRESbIsitASSUOR as
th esent [ nvention optionally conprise an

tarm bmaml vgents) antivaripsagentarfhotifinien sQrces FIaIRP 4R QUfess: Zinc ion

sourggs %m{: aqgllqs%ur %%—ﬁﬂ%ﬁm@co@?gkﬁp 'aﬂt%a@(gﬁﬁltagentﬁﬁx\h(ﬂ[cﬁhﬂsy

rasive can used ype, fi neness
sial§goas, ﬁ)raathe&eshenmg agends, antiniegue @zentSa‘mcafgakﬁémsaﬁé‘mO& agents,

des%plgﬁlté ggen O el Rk gn%%hﬁca?&mgen'tss not excessively

N’ no osition. Suitab
abr a(sos,ses Tihe cd»mmltsm pithe pregent @mﬁpm eptignak @nPEsHR 8P°ﬂde
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at es, un1carbonate
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d d S aflur
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useful as abrasives are
(N Qkfhaphosphgteisymipe NyhiBE - apﬁb-sqbbnail)e@hychﬁﬂponde) and mixtures

therg%{. ﬁg B’?]%g‘lﬁ ﬁgg%dna!ﬁrlﬁc; gvsaté rr~a 8 lu}\nll% ﬂ%&&%ﬂ&? Soudde alg 'ugéal @n‘é'& more

calcrum pyrop osg
ﬂudrﬁte@cai sbuttm wmﬁ@)hm;maaeteet intan poaiing providineosios Qf@bout 0.0025%

h 0
o A DR ODBOR gt LPAShDh P O o
flugR S &Rt |nvent|on optlonally may i nclude any ot her

i ngredient,_active.or I bl ari £
spec fﬂgﬁ oT‘éﬁ co%ﬂ%técg}s o?% resen(:f‘ vgﬁtﬁ)pltager 1]tcng(?e Hér%EY bfla Gariety o
methg&d) Ex&lud&[gtby-aﬁc&iﬁg esl Iﬁgﬁ[gtthe mgﬂednents dethe ormpwilios &5 sultable

st
vesh) el » e (D e ) i aS IR Rl AP e

corAgition ,coﬁﬁﬁﬂeﬁﬂ( hdtadis to Slhaahﬁgigessselbn d&tfhllcfmeg oren: higuid

géeglg%ssf 1ca<gltée|§ gq%.ijellelksr egg)tgé ba%§1 5 an Jogﬁlg Iggl%fagpor
swedinlef aWGLIE ths eRGERixSng c[r@&Sl@liot 'ﬁbtammmqa m.ssonfnfelwmbocbmemth g is
pr esent i nvention o na rise a 1 on

preiste ot dhsdpgrice PO @A D Pl OF 4 o0, oo R ESe
muﬁﬂ*)(m@Bﬁ’én't Mongﬁ)@lﬁ@ﬁ abheinfediefts aie thenmix&bw foen clgmdgeneous

used, incl ng potassium sodi um and ammoni um
dispetsigpiseleomnd monof | uor ophosphat es, st annous

fluo r[dl(ﬁl'ﬁ] ITRSHhrod8ni intitiotl @rovaiet methbdsufor whiesingsuodih agface
u31?1|g gf)mgorsmons according to the present invention. As referred to herein, “tooth” or
“teeth” refers to natural teeth, dentures, dental plates, fillings, caps, crowns, bridges, dental
implants, and the like, and any other hard surfaced dental prosthesis either permanently or
temporarily fixed within the oral cavity. As used herein, “whitening” refers to a change in
visual appearance of a tooth, preferably such that such that the tooth has an increase in

whiteness. Increase in whiteness of a dental surface can be observed visually, for example
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(N -octadecyltrinethylendiam ne-N, N, N -
tris(2-ethanol)-dihydrofluoride), and m xtures
thereof. In various enbodi nents, water-soluble
fluoride ion sources are used. One or nore fluoride
ion sources are optionally present in an anormn
providing a total of about 0.0025% to about 2% for
exanpl e about 0.005%to about 1% or about 0.01%to
about 0.3% of fluoride ions. [00561 The conpositions
of the present invention are nmade by of, a varletx
witlpfhe atrbqfh@idlscommmqy’cﬁhh@ P \EAUEGRiOh @16%%%6 ﬁt‘/ SPIRGMERY using arly
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meh‘é):a‘g)? ﬁ]% rp}: frlg)éﬁtdonvga;l hy &t 5 R?‘ogf étll a%?%'oﬁtﬁ oxpﬁ 1éé§tea@out 3,orat

ers an e i h visual
la@mmeaﬂﬁnce of a tooth preferably such t hat such that

f/\ﬂlet i@gég é]eco g%llﬁ,? {:‘graeg’e% mventmn Hm%ﬂi%ss eth&ﬁ%d;e\@ﬁi?enh& a tooth

surrace ca serve

sunfics Uddinipyising ayplenatthesutficon sfe andeffadtite efowsobr peroxide
arison.charts

cox@m}@ Icmqipg al}%elr%& crc])g'x%gt%% a % Blpor%ﬁéag'r%sqgtkpcy pol{lm%r ggef%lably

Instrunment” such
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whiel e §er6}ﬁ@@¢’oﬁiip’(b§1td i® plah&l i8 t@maba pvikh ésitadﬁh susrfmed Bychinkpghods, in

I.nt er nat.i onal f lllum nati %
Va4 AbOLST G FOpRORY St PP RCHEP PEATOTS R b et rshiofe e
nnltsmg %ﬁnﬁﬂmg’f&ﬂ& bARkihg CBI xfaﬁoﬁsmedmrsgapbﬁcampoﬁse nérgpagition

t ness * represe a red r.een b*

com@meéé@ﬁtsgofgawﬂa R % s %ﬁtaﬁi‘é@&gr e
colnpPifedd thy 16dlh GiBad RS bufﬁaaﬂ Itﬂrrfea;b Ia‘s tot aylotvovhmagtr ement of

toot h[ (%I] t %?gnsespretleprgc{ etf‘x‘bo 1ment 3 e wh1 elsn?g cgrggom on 19 %ll}i&? gsmg
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 be spread evenly on such surfaces, in sufficient quantity to

deliver a whitening amount of peroxide composite.
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fromdifferences in L*, a* and b* val ues before and
after treatnment, or between untreated and treated
surfaces. A useful paraneter is AE*, calculated as the
square root of the sumof the squares of differences
in L*, a* and b* values, using the fornula: AE* =
[(AL*)2 + (Aa*)2 + (Ab*)2] 1/2 A higher val ue of AE*
i ndi cates greater increase in whiteness. |In various
enbodi nents, the nethod of the present invention can
effect a AE*x of at |east about 1, or_at |east abou
or 40060l e d&e peebrabinvetiop glgs 8{]0"}638&’6‘?8?%3?5/?@?% ‘8? %@&ﬁﬁéd
relelis@\éf M 5,08 RE QUbERs s;ﬁﬁ%@@rﬁ§ a fih W deesn@isglcomhdiing the
surtace, conprising applying to the surfac safe and
surfadefvethtd peeoxidmeontrogite of thsPrasstt dlé/enféo@rrﬁ\éé‘r‘fﬁ’éef%ﬁlﬁ?ef% Pg a
conﬁ&[e?%élga%ls %@ﬁ“@%ﬁ@ﬂqeﬁts&@fr@ﬂ&s GlisRSied hélpdse of pohtoEde
rererably the nethod conprises applying a . .
conposipo FVithoshlimiting the nppckanésst, fingtiemen Uélﬁ?y EHRFFT LTI P some
roxid S,k ' fi8kdi9d fb@ the cross-
o B P A B B e ot e e
linkpé palyinerematcirpoibe teplisd topthaite d Theslevorplegss Pravifes HECEbot h
urface. Such ' V.2F.| QBB RIS over a
“m@%ﬁﬁrpgg“'HP%%?§%%§g§@§¥?%%“%?kg%%%%posi ?gn by such
profvadigesiodsf timé. nRxelagblypthi nethpayitioarisropiaeis il the thoth surface for
vari o enbodi ment s, | i0n; t he conposition
at leag ?#25§m?ﬁb&8§%M%¥y%ﬁgg%%ﬁﬁgggpgﬁ'device whi ch ai ds
i N n@bét}ai Phiengesentactionds further illogaise sirpeshtthe follawingapwr
i surfacelfor sufficient tinme so as to all ow whitening.
MBS SRR one preferred enbodi ment, the whitening
conposition is applied using a "paint on" technique.
B A §ngll application device, such as a brush or spatula
P toated with a conposition of this invention and
t he [©OGMOSIA éonpobisiorn dfehe pEwoedvatiomistmds hy sermbiniag the
. Preferabl conpaosition be spread evenly on such
n ﬁf}}eflﬁ@g%",‘“yfnnltag’ffflfl?e@ljwént quantity to deliver a
Taml t eni ng anount of peroxide conposite. 18 [0060] The
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(@l al

TR OR ALt ol | ad ol case o aa ah ot ng ?
PQLYRVREC 00, mioropiset- L3 7P IDAosgA REPHILy e IEIY oot

COREARBHRAER ¢ Ph_a peroxide conposite—of gfz,\ oF
(|

' U

HHIOT

Pq’lVW@ﬁQqeﬁyC%qPEG?Mrr;d to _herein - such ¢t ol

Polp Edwieae OxidgardPdls _enbodi ment s conprises g&ut ai-ned

Totel ease of the peroxide composite Wthodb0P9 niting
the mechani sm function or utility of present
i nvertden. i i ' ' iShdwid stained
caus DUs3. ThP oo R HABRARE S AU At i A i

teetlt, G Slting imnpeeckpiilele ywiritainpatThie xorpositien indsitrningd topropide a AE
FitF. T@§ sl ow rel ease provi des enhanced

value of about 5.

Example 2
[0064] A composition of the present invention is made by combining the

ingredients show in Table II, below:
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whi t eni ng by providing a constant supply of an

ef fective anount of peroxide over a prolonged period
of tinme. Preferably, the conposition is contacted with
the tooth surface for at |east about 30 seconds,
optionally at |east about I mnute. [00611 The present
invention is further illustrated through the foll ow ng
non- limting exanples. Exanple 1 [0062] A conposition
of the present invention is nmade by conbining the

Tablé ggredl ents shown in Table 1, bel ow Tabl e I
aredients Wi ht % DF!YDPQP(r\ E200-

Ingt@&mx?t% Hydr ogen Peroxi de 14, 00 COP_CARBOR A gtm/{;,?
POI2Y PORE®OEYQN, mitremecdavijlc 83.7% HFmaensl. 00 | Bo Q Et_hv.
VingAsigate COSoIHed(PDASDUNED -1630) 00 [ 0063] 458~
PLUCRABPOOW® CilkdxSlafPyfaetant) b437l®€€BASE) h of al|RA%#8n subjec
siifAving stained teeth, resulting in percep8iBle
JEAiB8.1 Th€ conposition is det er mi ned| 060provi de a
Sackiariny & UE of —about 5. Exanpl € 2 [0064] A}o@oposition
Totdl lllc pPrESEnt TMVENtion 1 s nmadé by conbi npmgot he 8

B edi-ernt-s—show i Tabtet1—betow T9 Table [I1
xa‘f’?%?edl entsei ght % POLYPORE(r) E200, nicronized with

85[0?)% Hy d r@gepositionE tha/pregdnt mgﬁ@p@r@@pﬁq Wn ining the
) 0. 0150 PLTI RAFLQ/\(r) (al kox |l ate
ingr %@ﬁ&hﬁe Iy g‘% ¥ASF 79.70 Silica 3,50 Anhydrous
Tabjallgohol 0.50 Saccharin 0.80

R

K HhO

Lenag

Ingredients Weight %

Formula 1 | Formula2 | Formula 3
POLY-PORE® B200, micronized mth 85.7% { 14 18 23.3
Hydrogen Peroxide
DC350 Medical Fluid - 10 10
DC 8-7016 Fluid (Silicone Adhesive) - 30 30
PLASTIGEL® 5 - 42 36.7
COP CARBOPOL® 974 P 2 - -
Polyethylene Glycol - PEGZM 83 . -
Poly Ethylene Oxide — 99.5% 1 - , -
Total (%) : 100 100 100

[0066] The resulting composition is subjected to accelerated aging 40.5°C/48.9°C (105°F/120°F)

for several weeks, and remains stable with more than 90% of the peroxide remaining, An in
vitro hydrogen peroxide retention test is also conducted for the composition. The results of
the test, set forth in the following table, show that the composition has a retention of

hydrogen peroxide over time.

Retention Time (minutes)
Retained 20, (%)
0 ' 100
5 | -
10 60
20 ' 58
30 51
45 46
60 19
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Total 100.00 Exanple 3 [0065] Conpositions of the
present invention are made by conbining the
i ngredients of Table 111, below Table Il Ingredients
Weight % Formula 1 Formula 2 Fornmula 3 POLY- PORE(r)
E200, m cronized with 85.7% 14 18 23.3 Hydro en
Per oxi de DC350 Medical Fluid 10 10 DC 8-7016 Fluid
Silicone Adhesive) 30 30 PLASTIGEL(r) 5 42 36.7 COP
CLENMSOPOL(r) 974 P 2 - Pol yethyl ene G ycol - PEO2M 83
Poly Ethylene Oxide - 99.5%1 - Total (/a) 100 100 100
[ 0066] The resulting conposition is subjected to
1. acckherdtad cagipegitic, @OHBIRC (105F/ 120F) for several

weeks, and.renmins. stable.with r t 9 .
e o e RS et} § PRI sRBRuAE ALk gbfifis cross.
linke@ b8 Rk WHeRS h theSpdtbecr6an tiuké®pbolydkr threptaspaniliheatzed

The results of the test, set forth in the follow ng
polymisteratehonnemat sai¢riedciom ke £108R CRRSISTHIE AUPORACHHA 6%,

R e R s L S b HR

60 (9an orally acceptable carrier.

2. An oral care composition according to claim 1, wherein the polyunsaturated

monomer is a polymethacrylate.

3. An oral care composition according to ¢laim 1, wherein the polymer comprises

two of the polymerized polyunsaturated monomers.

4. An oral care composition according to claim 3, wherein the polymer comprises

allyl methacrylates polymerized with ethylene glycol dimethacrylate.

5. An oral care composition according to claim 1, wherein the cross-linked polymer

has a BET pore volume of 0.1 to 0.3 cc/g.

6. An oral care composition according to claim 5, wherein the cross-linked polymer

has a BET pore volume of 0.14 to 0.16 cc/g.

7. An oral care composition according to claim 5, wherein the peroxide composite
comprises the peroxide compound sorbed,
at a level of from 70% to 90% by weight of the peroxide compound to the

crosslinked polymer.

8. An oral care composition according to claim 1, wherein the peroxide compound

comprises hydrogen peroxide.
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20 CLAIMs: 1. An oral care conposition, conprising:

(a) a peroxide conposite conprising a peroxide

conmpound and a porous cross- |inked pol yner wherein

t he porous cross- |inked polynmer conprises a

pol yneri zed pol yunsaturated nononer selected fromthe

group consisting of polyaciylates, polynethacryl ates,
9, po'iﬁ La¢ 9&@%@5@0@5911 'ch?gra’iﬁggo LDgh qofvhm%ﬂ{jth(a RinfRis

orally acceptable carrier . oral care conposition
nonageongdi ng to claim1l, wherein the pol yunsat ur at ed

nmononer is a polynethacrylate. 3. An oral care

conmposi tion. according to claim1, wherein the polyner
10. COMBY b€ ear ctc%p@&tibﬂ QeRRUERS LRRA oD QNS A8k omprises a

nmononers. 4. oral care conp03|tron according to
mateliadispheted ioer mergmemLs;nng pf @dhﬁpmngi@gntsaﬂm §a|ctants peroxide

sotffinar e gn drebeals R s Pefind Rt Biest g ng

to claim1, wherein the cross-linked polynmer has a

BET pore volunme of 0.1 to 0.3 cc/% 6. An oral care
11. conﬁs@glaﬂ rae capwepition goeosdiak & phaBn l@hwhetel thpgarrier comprises an
adh%sﬁc??rgg%eg ﬁeligge&) g‘n&nérﬁg Iglohlgf’cgﬁ%logﬁr &0{ 1?%()%1%' 10 Trlf%%,nvga)%eg, 1%18161‘&11

oil, étedlntul, hybepallie lidl'ﬁnﬂelﬁmtedeambﬁb@weﬁ ther@dnpri ses the
per oxi de conpound sorbed, at a level of from70%to

90% by wei ght of the peroxide conpound to the
12, Cr 0%y bfa'i‘ ked cBH{p\Sgi'ﬁB& a@couﬁﬂé ?4 @iahrﬁ 368 wWHAPRO T dafer cgmpuses a

according to wher e péroxi de conpou

hydmpﬂﬁﬂrd sdgmbystiagehiiparbx gidap cadsi@ingArf p«»ﬁ)wlth)dmeeglycols
qP05|t|on acc rdin t kalﬁ11 whe elq the garr
nonjogi PRINRGS Vians oxkie. Glosk Cenp MRt IR PR OHEG 87 PW@Y*@HG

oxide? c&b@kyg}x%hyleﬂ@ bEAR, g@lg‘%ﬁfgﬂ ?? | oﬁ@dmré iBurcd e @l

sel ect rom t e’grou ng of” esi on agents,
surfactants, peroxide actlvators solvents
flayvorants, sweeteners
13, h g gyal care composition acdmgmg?o c aun 10 Wherein t‘ﬁe cStier comprises a
silicone polymer selected from the group consisting of silicone adhesives, silicone

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

14.  An oral care composition comprising:

(a) a peroxide composite comprising a peroxide compound and a porous cross-
linked polymer wherein the porous cross-linked polymer comprises a polymerized
polyunsaturated monomer selected from the group consisting of polyacrylates,
polymethacrylates, polyitaconates and mixtures thereof, and

(b) a non-aqueous carrier comprising a film forming material.

15.  An oral care composition according to claim 14, wherein the film forming

material comprises a hydrophilic polymer,

16. An oral care composition according to claim 14, wherein the carrier comprises a

silicone.
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11. An oral care conposition according to claim 10,

wherein the carrier conprises an adhesion agent

selected fromthe group consisting of silicone

pol yners, waxes, mineral oil, petrolatum hydrophilic

polymers, silicas, and m xtures thereof. 12. An ora

care conposition according to claim 10, wherein the

carrier conprises a hydrophilic polymer selected from

the group consisting of polyethylene glycols, ‘
17noniAawreIDC@es¢ GPRBPRSIAN RCALATRR 59&?% K hatar Ropgrysetoss- linked

' WBed A¥hES isi
o e R BRI RS compiilie®. ang
polymethacegdatthereof . 13. An oral care conposition
according to claim10, wherein the carrier conprises a
silicone polymer selected fromthe group consisting of
1851 | iaGone! _&‘i‘@@&hﬁ@s&’ﬂdox?édcbﬁ?ﬁ?to @hiast ARBeSein$hd p&OR®e composite
fluids, silicone resins, silicone guns and m xtures
compesedlic padxidaompaindtsareed ohp byt ¢ l6H% o Yodiyngeighe)f the
a peroxjde c osite conprising a peroxide conpound
aCtéVr?dO%tOEf&? 88@:3@8@895’%%@(1 pol yner wherein the porous
cross-1|inked polymer conprises a polynerized
pol yunsat ur at ed nononer selected fromthe group
19¢condi wethag for whidenpag p jocdl surfacepesiyirisiteennyiag @ the surface a safe
olyi.t aconat es. and m.xt .t her eof : LD
oo § R RETENES: £ P Riad e pSr B Rlsng forbis Bompound and
portak efdséllinkddpolhed) vitlerda ige SROPOGLES- Bk cdqdydeng@ni@ises a
claim 14, wherein the filmfornm ng mterial conprises
polyniyigedpelyrpeatated segnomes selagied figm by SEOWLTRYSISIEE 8h
in I 4 ] AR L] Rprises a
po@%%&%g%%goégmﬁggh&ﬂ&%Pg l%gﬁg@?éﬁggggﬁﬁgﬁ&gggdrding to
claim 14, wherein the porous cross- |linked polyner

comprises a polynerized pol yunsat urated nonqner i

20c onpt Mstheg ageorgieyfs Wﬁe&yl‘ frem %POMS&_& %ﬁsﬂgﬁﬁﬁ% polymer
| - - { : thacrylate.
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sorbed, at a level of 70%to 90% by wei ght of the

actiyve, onto the crosslinke ol ymer. 19. A nethod far
2151 PRGSO GRT @RS NEBG FE PRI AR PG F GopRgLes the
pedtideattRuidkéibe@nd 18826t T35 (890U y REight BEMEXLER, onto the

conposite conprising a peroxide conpound and a porous
crosplogedpohed. pol yner, wherein the porous cross-Iinked

pol ynmer conprises a

22, A method according to claim 19, comprising applying the peroxide composite in
a non-aqueous catrier additionally comprising a material selected from the group
consisting of adhesion agents, surfactants, peroxide activators, solvents, flavorants,

sweeteners, colorants, and mxtures thereof.
23. A method according to claim 22, wherein the carrier comprises an adhesion agent

selected from the group consisting of silicone polymers, waxes, mineral oil, petrolatum,

hydrophilic polymers, silicas, and mixtures thereof.
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pol yneri zed pol yunsat urated nononer selected fromthe

group consisting of polyacryl ates, polyntthacryl ates,

pol yi taconates and m xtures thereof. 20. A nethod

according to claim 19, wherein the porous cross-I|inked

pol ymer conprises a polynerized pol yunsat ur at ed

nmononmer caonprising a, polyrnethacrylate. 21. A nethod . ..
24acc &y wethgdascuiimgip shim eW@@ﬁ”tﬁ@CB@FﬁﬁPﬁ@mgﬁﬁﬂggﬁP@“hc

roSBIPELRGRY R LEREAY SpsERIROR,AAYRR b Pab Ul somers
of ethgkat brikiegblpait yopelyma2 of Athyink odidecendmdopdeneoxdiiai m

cobhBRIEs0S PERT L PO RATM PO BRLTPORS (TRt er | a
selected fromthe group consisting of adhesion

agents, surfactants, peroxide activators, solvents,
25f | aviomatiod  accavdimgtte ks, 22¢ shoreinthe cawim camprigesessilicone

her eof . : met hod accor di 1o claim 22, ..wher
ol sarirETonbi e Qe anabRitchele 62 DR, e lamers
silfchfe ALRYPIERSI&hGilRbnShihe aPmpah s BidgeoVaxes,
m neral oil, petrolatum hydrophilic polyners,
silicas, and m xtures thereof. 23 24, A nethod
according to claim 22, wherein the carrier conprises a
hydrophilic polynmer selected fromthe group
consi sting of polyethylene glycols, nonionic polyners
of ethyl ene oxi de, block copolyners of ethylene oxide
and propyl ene oxide, carboxynethyl ene pol yners,
pol yvi nyl pyrrolidone, and m xtures thereof. 25. A
nmet hod according to claim22, wherein the carrier
conprises a silicone polynmer selected fromthe group
consi sting of silicone adhesives, silicone el astoners,
silicone fluids, silicone resins, silicone guns and
m xtures thereof. 24
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