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WD 2005/ 077326 PCT/ US2005/ 004111 TOOTH CQOATI NG
COVPOSI TI ONS AND METHODS RELATED APPLI CATI ON [ 0001]

waboos/ozpps i cation clainms priority to U S. Pat ePtT/US2005/004111

Application Serial No. 5 10/775,706 filed February
10, 2 004, the contents o f which are incorporated
herein by reference. | NTRODUCTION [0002] This

i nvent i on TOQREEOATING GHSPIPOSHRGNS ANDMEBHISIDS or
whitening or 10 coloring teeth. The invention also
rel ates to conpositions and nethods for applying ora
care actives or pharREICATED ARPLICATION/ es, such as

anti - i,es ents.or. breath fr.esh rs, .to teeth, .

[ 0003f0U03hS . HER SogliHion e RsrBeR by Psms ARpligaTon Serial No.
108175, 70 FiRdF ebiuatyt B0] 2 004 the tynt&its Pf W Hich tase fncoipoatddtierein by
to. choose. Successful application of sone products,
defernceis as veneers, crowns and caps, invol ves
destruction of tooth enanel, and requires the services

of a dental professional such as a dentist.

Furthermore, tooth whi tINIRGPHTION| ori ng products

have ?UOZP EEMnISAENRSH Flids! (6'cBmbONiticHs lahd $neRaE Féral Mtening or
such as pharmaceutically active conmpounds,

&nloring teethe SThe drsntion abgo rplatea tacoimpesitienscand melede fdr appiying oral

U PR BSER LEVETRE r  cscr,

tee
d¢oteptbsi ti ons and nmet hods for whitening teeth without

destr i.0N t oot h enane] , wel |l .as .conposiiions,. .
Crat rdasfe Rlopduie yERREtoL wiinlS! caiB? s RO bR timited

oardty ofprodycts AAVMARYK to 2loobd) Bibtesstiibapplietion bf somesptbdudts, such
provi des conpositions and t hods fgr [ artiqg .
iR VERSTESs STO3YS A9 P gnyolvss HlestEpetipy of 1eqih gnamgl, and requires the
syicBebf @ defifal pof@kignatsuticash defist. QQREmIdte, théth whitening or
vari.ous enbodi nents, the present invention provides a

8loFiRE Jyadychig haveo BBt ibefthgised 25 egpatiers 095 APtk THHENalY sych as

DRhiHatdutit AR 43t %y/ oLt R M BHilatiBChgdhts, & Bidath! fYRherRA UT
resing, a colorant, and pearlescent particles. In
var i ol8904} o dhwe fess is gp engoing teed foraktcomgos bensiand estheds for

R
destiugtomel tepthanamelnapwell esrbwtiositions artdsethodsstontelivering active
BB S IES, 006 of & matural resin 1 w0
2005/ 077326 PCT/ US2005/ 004111
SUMMARY

[0005] The present invention provides compositions and methods for
imparting whiteness or color to teeth, using natural or synthetic resins and at least one
colorant. In various embodiments, the present invention provides a tooth coating
comprising at least 10% by weight of a natural resin system comprising at least two
natural resins, a colorant, and pearlescent particles. In various embodiments, the tooth
coating comprises a natural resin system comprising at least two different resins, a
colorant, pearlescent particles, and an active material. In one embodiment, the present

invention provides a tooth coating composition comprising at least 10% of a natural resin
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system conpri sing col ophonium mastic, and shell ac;

the colorant titanium di oxide; and the pearl escent
W@2005/0T1326 m ca titanium [0006] The present i NRENUSNS/004111

al so provides nethods of coloring a tooth in a human

or other animal subject conprising applying to a tooth

a coating conprising: at 5 |least 10% by weight of a

s?ﬁﬁlﬂr&hﬁiﬁﬁg ?(}aﬁﬁhﬁfﬁh{: QRS Sinﬁg;h@lqacl ﬁ%séolér‘ﬁﬂt ﬁ}%lﬁfnanhlomde and

Fesins and pearl escent particles.

tnap@@huwnhmﬂhﬂeoncahmnmprOV|des a met hod of

U008, Ipe BisbeuiipRale EHrT SFMgan b eoiPrie agoots in a
Hantaf r tidr a%ﬁhﬁ stBRLE&Im s‘iﬂgﬂﬁmﬂﬁng Q9RA8bthi PEoating comprising: at

conprising at |east 10% by wei ght a natural resin
least 1 @ yowpreht pha naturdlggyin svmnmnnrmngr #deass twe natugel resins, a

cégoltralg)r{;g%c{ B%B‘E%?%n# cpegegglrlt I gelv ﬁg%tlﬁﬁ aa}qgoa&)rovui’es a method of

pe&RANsE tor ofcatiagdarTkd10¢tse Wonllifios inl BVIAHhANOBr ajth&@' ghimal subject
advant ages over tenporary whitening conpositions anong
CORBESINE FBAIYING tQ 2 19 hacrftsaldrﬂqbwr A GOBHE cOMpPsition gpmprising at least

I%BJ'h %?C\%gl)gﬁp | @r | H&uleaﬁ frlaﬁﬁ‘ n@lﬁﬁ%ﬂﬁ% at S1(‘:as? %ggﬁamal resins, a

stab he oral caV|
cawnmwp@rleﬁcehh@rﬁﬂetdmdmaﬁalrcgretacutrdae toot h 15 surface

int esence of sali d delivery of oral care
beneﬂﬁf’@ﬂ Fultt Agy bgsrd isqoRefl; el comPasiNOPE; idnmeclipds of this

it
18000 S S e 4B B s g o

1 0e08} 1n'EhEhIfg3¢ﬂeom7| maore dnésmﬂllamwdcmlamfg etfﬁmypnndabﬂhctmd enhanced

SRS ALY B CE L e RO FLNARE POfHe (9qL8 coatng 13 the tooth
sBifRdd indhd SrBsené of 463198 - and QRRWry b6ral @Ark ®¥heMs. Further uses, benefits
definitions and non- I|n1t|ng gui del i nes must be

apd remibgdineents af theyprsednt gnandon ase ppprrérdrirarh théidsscription set forth
H %yentlon set forth herein. The headings 25 (such as
"t'r oducti on" and "Summary") used herein are intended
only for general organization of topics within the
di scl osure of the invention, and are not intended to

ILnit the di scl osurREBAILIHE DES(EHPTHMNor any aspect
e g S TGS BB LA SBLATR) s mecs

ewetplary tmmtsmmnd ioin hdvevayiinteaddd wrlirahdhériyemidn, its application, or
constitute a recitation of prior art. Subject matter
U§¥scl osed in the 30 "Sunmary" is not an exhaustive or

conp S ir . the.:q.1
CoooRear! SEhOwNGBl, RENER |G TRRGRnL P Buidpings must be
conmdhreal: ussivawing the des¢riptionl ofwhislinventian seicbitbrherdin.t The headings

( sﬁ éff lﬁ]%_tg Q@?ﬁﬁ )angv §1%nma§a)r tulse%u ileremuglrlel 1nt3/ndg§ o%ly for general

a
organization of topics within the disclosure of the invention, and are not intended to limit

the disclosure of the invention or any aspect thereof. In particular, subject matter
disclosed in the “Introduction” may include aspects of technology within the scope of the
invention and may not constitute a recitation of prior art. Subject matter disclosed in the
“Summary” is not an exhaustive or complete disclosure of the entire scope of the
invention or any embodiments thereof. Classification or discussion of a material within

a section of this specification as having a particular utility (e.g., as being a “system”) is
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WD 2005/ 077326 PCT/ US2005/ 004111 nrmade for
conveni ence, and no i nference should be drawn that the

woredosn7asbe must necessarily or solely functi onP@TIUS2005/004111

accordance with its classification herein when it is

used in any given conposition. [0010] The citation of
references herein does not constitute an adm ssi on

nhd¥R! forScdnRefiendeS T MUCRS GRfcRlRe Phoflld BE! dAlvnNAUE (R ¥material must
rel evance to the patentability of the iInvention

ndeessdroy ed sdlelyefunctiol in acefrdaneavath 1§ cleskificatiphderein when it is used
Descr.i grtlli on section of this specification are hereby

I ALY 8?"8%‘_’&331)0@ eference in their entirety. [0011]

The ¢eee0]) Pt TREcigtidn P e&tbichEeseddiR U8Ss noMbhRitute an admission that
i ndi cating enbodi nrents of the invention, are intended
thase rpfgrapeeseare prior kitipsthese payrebevapcetedtha metentsbility oé Higeld vention
t it e..aof .-t he 4nvent.ion. ..Noreqver., . .

o it L4 A58 I JRYERAE R RBE R ocicaton s
hEebY ticdspdrated by réfotefceliddhéipeticeyude ot her enbodi ment s

havi na@addi tional features or. other enbodi nents

i ncodP@HH: i nghaidesedpiéan andotpseifiareamplepnahide disgting embodiments
off levgﬁtion, %Pee ﬁftéﬂd‘éd %raﬂiﬂjﬁgscés & Gﬂh?{?%\t’ibg gﬁ&r %c{ 'ﬁre not intended to
t se the

I'Tustrative purposes of how to nake an

liedthiesicopo s thendventioho ddoebvdrhtegithtivieof mahipd embodimess having
explicitly stated o{]‘hervvi s(?, tgre 15 pot i ntended.t o

sted teatuggsris Sehimndge 1@ exelrdgpihencehttacREhaying additiogalsfeatures
o[k E%t?% eRBolinfY& ,i&ofpor:?tfh?g: dTerentPESALITERGhsOFhel @tg{e@dof features.

As used herein, words "preferred” an
Sppeibt dixabipjes arefpeovided ferntlostiativatmsirpfses b€ howvtenmalkmand use the

that .afford certain.henefits, under certain :
chtPeti it e Geofh A5 T mghitn MuhEBlhE I e gtat sghesyise, are
nBf Aft@idegdo bleNOEprésLRtaBSENPE ivhREAbARIMEE 6 ¥Rk #R6&@%ion have, or
Furthernore, the recitation of one or nore preferred

haviburti basntmsadg¢@ssestadot i nply that ot her embodi ments are

not |, and is .not. intended to exclude other »
erbod0aY 5 7 el B%bn, Dle” e Brefibed B Py pgeter o
eHfbedinieitLo Nthetiientioh dhati Aok dertain doAkfits, SundeF betli® cirbimstances.
i ntended to be non-limting, such that recitation of

Howeygr.i athgr | gmbodingenipt may #lpe ke direferredy ondast Haar spigeor other
chreurh{tiites ! %{‘th%%%r@ltﬁg r&ﬁaﬁ'&?{;ﬁ&%ﬁ O I:ngfehﬁfe?{e'dae odiments does
ev nmet hods o S

conposi t1ons, I ces, " an invent on:
npOGigly that sthére¢mieatiiments arehot, usefill, aahisosdttinenddd to exclude other
TP REETi PP EobpBEIHEMIpROLS] ~ A and Fan' as
U2 100151 NBS e oS BT S L s
naphimigog,tsuch ligat wreditatioh of itwmpananidtes nof toathe canjnsidn tof arther like
itglralls g]‘aeﬁt 5{‘)‘% Sfoot}:,ehlltsgglll ?ry t gtn%a?grialsl, rc]:grln%ggitelgnst, Hg\gicetst]gnd methods of this
invention.
[0014]  As referred to herein, all compositional percentages are by weight of
the total composition, unless otherwise specified.
[0015] “A” and “an” as used herein indicate ““at least one” of the item is
present. As used herein, the term “about,” when applied to the value for a parameter of a
composition or method of this invention, indicates that the calculation or the

measurement of the value allows some slight imprecision without having a substantial
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measur enent of the value allows sone slight

i npreci sion without having a substantial 3 WO
wWQe@3H0BI826 PCT/ US2005/ 004111 effect on the ediEDEDma$/ 004111

or physical attributes of the conposition or method.

If, for some reason, the inprecision provided by

"about" is not otherw se understood in the art with

ekl SorPthe 'cﬁéﬁ%al'&a%ﬁ yifdal ﬁtﬁ'ﬁﬁltesQﬂ%@ corﬁ? Mﬁo%éﬁb@ If, for some

I ndi cates a possi evarlatlono 5% in the

reaabuethe ﬁnﬁmgision@at/ndn@ bo 7 isi mﬁs)t}@dj)@nse]unﬂgrstood in the art with
ccor.dance wit h.vari.o enbo ments
IR OR}ipaty meaging, (hsp pabea; i%se?b tefetes spoBi g dtation of up to
5P theRaluki ng a col or, preferabl y a natural white

color, to a tooth surface. The tooth surface is

generally conprised of dental enanel, and 10 the

T\Ma'{t Qalt chﬁoglgon contacts and preferably adheres
-t-o—}{-ére—g%-(;%%—)enane to inmpart an inmmediate
di sc§0088] e Bohdebidagceivithotariotif Hﬁlbb&lﬂlﬁ@lkSVOﬂthﬁbﬁ@t irfvention, a

color of the surface of _ the tooth. referred to
tpRth epALing' ¢QpRasetioE, is prded fqrem@a@mgcﬁ prlons Pagferabby 4 natural white

gﬁ)?tdtU a%dot %ﬁ%?é TI% RBbfSsu rifakéd tg{%ﬂé?ui @&%gn%ﬁrdod’i’rﬁ%n ahenamel and

e nt ant s,
t]llmwtilterﬁmg’ écﬁnmndmrttoatacprand phefedablyaidhéres tqe ralamtahériayned) to impart

o SO hcernaly palm orTrabt B i s BS hiog pL g sirface of
tﬁé’h@%ﬁf MR fRfed 18 hERA], htooﬁf”ﬂr“—"fé%ﬁf”%et%i"scte ntaﬂﬁ‘ﬁl téaﬁ‘ cfeﬁfﬁfr& dental

has a brighter shade. The change in color of
patest ﬁrllmgsacansecmbs&,rmmgew dentill ipplahtsy amk shcpllll@ \andl Iany b&ler hard
cha ts or

Bl gfagror GOTE B1ies PRmymetit StRmeP ALY tiehi Bae ael caviy

a M[0@1 712 CAk QbR 8h, “wehi@ningMpétels 168 cﬁgx%c(lp{lv'ﬂéﬁlat #pearance of
, Ransey ég@ﬁme 20 i nstrument can

aptpe@s amf@rdblyf S@ph ¢ooth basre dsighter shadeer Theaphangt e solor of a

dgn Eﬁlrfa% can ({%ﬁ %ﬁi%{sdl a)? %og%a%w d@'ngda&i of color comparison
chhﬂtsum paigics) rbr(lﬁédihredTH}ecdloﬁﬁ’é@? Sred ey piiewlddRstrément such as a
nunerical representation of three- dinensional color

Mipgkie Ghromamotery eepﬁeé’é?ﬁ GR40gh{Minsdteakio., Ramsey, NJ). The

SRR RS B0 B PRSP e pr Lo

vgheat &sbdrdfg appthec aﬂandiarﬂ yestablighals e e tin@einationdlh Committee of
whi t enes |.ncrease in whiteness can be conput ed from
gt GIE) Dkl 5" yateps Dioxidse THERGIE! BRiesspietipn of three-

dﬁrﬁ&%ﬁ&ﬁ%ﬁ&oloPE padE WIRRNL ¥ Ry, r&%hﬁ %?@eg& LERL ﬁ‘e’ e}vés%ﬂ& &Sred-green

A usef ul paramster I's AE as t uar e
axsanddf* rehresenm yelﬂow%@%amar Télse bf‘ add fof* eaxes amaypmalLy* of greatest
a?&éq%ﬂqlé}p z_o %%%Ten Qlf {]o%t glteness {ncreaé: 1*n \;hluegé.ls_s*galzl b-lé computed
from differences in L*, a* and b* values before and after treatment, or between untreated
and treated surfaces. A useful parameter is AE*, calculated as the square root of the sum
of the squares of differences in L*, a* and b* values, using the formula:

AE* = [(AL*)” + (Aa*)” + (Ab*)]
A higher value of AE* indicates greater increase in whiteness. In various embodiments,
the method of the present invention can effect a AE* of at least about 1, or at least about

3, or at least about 4, or at least about 5.
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30 A higher value of DE* indicates greater increase in
whi t eness. I n various enbodi nents, the nethod of the

w@e@s®ems2é nventi on can effect a AE* of at | easPCEDS2D5/004111

1, or at |east about 3, or at |east about 4, or at
| east about 5. 4 WD 2005/077326 PCT/ US2005/004111
[0018] The present invention includes tooth coating

conp n ORIl | RYHVLERES t
I
rﬂﬂ%dsffommpﬁrﬂn@’whrtemsm osyalbetn teethc Hush @nnpositidns comprise at least

rl.escent, particl es e col o ant. and arl escent
G BF & et RN e mreol vt e PRt RRTElsS ¢ of ) Cojgrant and
ﬂe'&'ﬁestc@rﬁtﬂanlcﬁémah ‘iﬁbh@ Whitefdss bP8 nSleﬁ’ﬁ' c‘bld? n§ thettebthe Apphcatlon
teeth in a mammal such as, for exanple a human, coats

of ke corapesiticnsdo |thq3methslmm:frtaeme@§udr an fopExample atlvenan, coats the
Nat ur Resin t 9] The natural resin
GRS o a SR Fbe SR Een: T nventi on | 10

conprises at least two different natural resins
di stinct fromone another. As used herein, "natural
NatarahResin Systeile pl ant resins (i.e., those derived from

pl ant[oﬁmfe?ﬁe %gﬁilrzj”lnliegglcws{e?rf' 0P Snftod u%lég %?3 %?Js%ﬂ’teﬂlventlon

fromtan sources). resins 1 nc resi
cStﬂphlsaSat l¢asesvo atxlﬁﬁetdnt naorhl ssan distindefrem dmfe ahetheﬂt As used herein,
f ossi | m ned resi.ns such

%‘b‘FﬁélrFﬁﬂi*Se inglige RREESITEAF Py 1957 SRV e glantsoues) and animal
re&hd g%d i dse %ﬁ@é‘thr&ﬁecﬁrﬁal éﬁ%c@@é'%g %n%f 1n[f;llﬂﬁe pahf‘fe@inﬁ such as

resi hs used e system may act rs suc
tees; shrubdesd rseell chadatesess reveht bripm, tfossilhremm,amm:gi ré&jnsdsuch as
eS|red 1 evel hesion_ o f

SSORAE: SR RGP EoBeturh 58 sl eRyrh g laC insect. Selection

oFlthé 'ngfﬁhﬁsresﬂg ubdieir Mﬁesﬁtfenﬁﬁia?rlﬁnﬁas@@ %Ofacﬁ?saﬁdcﬁs&e MY desired
particles enployed, and’5) inclusion of additional

hardniesseo 1 tigrtedihermating [ 00D red hevehandit erigevigy piis dh@ann ofthe tooth

b d l,d pol ar.j t | e I ght
BB T A7 B35 B A Tk B porP R BAE pearescent
patifiéhanp] (ieﬂS&idc 5)Ga¢lusivs oPAdditicHallidiveifgtdieny the

Aneri can m | mporters Associ ation include dammars,

East [00A@] asTh%@pt\llf%l regigg e &asedeore gpid mugmberc polarity, molecular

\?&ﬁglﬂggﬁe’&mw 1 ? %??%éﬁgﬁéeaé ?rr]ll mlo{)]f;/ %Itr srfn ark %én[dgrlﬁl %lgsgltecatlons of

na@salnfesig byt alkeeAtrhmd‘aﬁrGumf Imlﬁcﬁﬁdrsﬂ%ssémﬁﬁdrﬂ ir@lfle, dammars, East
saps, oils, balsans, or gunmns, subconponents t her eof,
Tndigs. rfopelsr aceroides, ighmie gRastip.0Bmd9ranaANGr ealophosiug, ald ef yyhich are

shffati1@ %Iherﬁlg)&ﬁxln?ﬁs oF %oﬁrlegénQ %eg{mﬁ htﬁgﬁfg@z&%ﬁs can take thci form of

I nvention are in or can ob rom nat ura

resing, cdistillatest Ragisy odsmb}adlsaﬁnse @r Puatse subcbhmponadtsitidresfe and mixtures
F%y | so be nodified. Mdification of the natural

theg&Pln can i ncl ude

[0021] Natural resins useful in tooth coating compositions of the present
invention are found in or can be obtained from natural sources in their unmodified state.
The natural resin may also be modified. Modification of the natural resin can include
treatment steps such as purification, for example, to remove, colored contaminants, such
as chromophoric impurities and other compounds which may be undesirable for
inclusion in certain embodiments tooth coating composition. Other exemplary

modifications i nclude i solation o f c onstituents t o s eparate a s ubcomponent from o ther



10

15

20

25

30

treatnment steps such as purification, for exanple, to
renove, colored contam nants, such 30 as chronophoric

wo ean7sees and ot her compounds which may be PCT/US2005/004111

undesirable for inclusion in certain enbodi nents
tooth coating conposition. O her exenplary
nmodi fi cations include isolation of constituents to

/ sube r .¢5
RERG G, B o TRIRRE L SIREMPURE! of eliib? HBLAoIRR).  Such
q:)uriﬁwtdnajah o¢sulifin deésath edatmgllha:trrpwhﬁart than a cGuphrable tooth coating in
rificati.on, can rgsult in toohcoalngthat i s

1<the1.maur?gﬁs havedioh ?%F@ov ‘“a{‘?tHr@ T8I0 whi ch

| pur ip 0023% hayediRl RIER ﬁﬁgol\ﬁ‘é‘ﬁldfera{@rﬁl@ﬁ A&t Hki%ks, for example,
resin. 22] Modified resins also include chem cal

dléiv amodyﬁed 01ﬂs; rphelx@lwpmedlﬁeé rosih ester mesdisf medeiomalified rosin ester

di
POET igEaelRete k&R, Be Sherra dBROBE che iRl iR lorisied the natural
m iR, buhard 6al liplite@ta} poIymeRzdtionef B%Mhakopdlﬂﬁblnzatlon of
i ncl ude, but are not |inited to, polynerization

sexsra] resiesp 8N ereatinga symhesic resiethat substantialisimitates the attnbutes (acid

?1&%1%%1{, {Brgllaglgg Bér%tl% %tlﬁrﬁverl %ﬁt:‘% ef{re}ql o%t?is %t@ r)1 to'f gl e'il rsttu{{I tﬁ%fc’n a living

wenrgfit , softeni ng point, etc.) of a natural reS| n from
a |IVI§& 10 source. [0023 The tooth c oati n& i )
pref ed@923] ¢ oRh footise eating prreferbly femprises & Himfamnipg n atural r esin

SYSLEM THENR e ShiAl fogrhlr%; Jegﬁﬁrg ml @osﬁcg%t‘?a)fﬁﬁle%%e from at least about

concentration can om a east about

abuutp &b ahoudt 19696, dtvmu b %56 ta bisatit 99084 rdni (abm&kﬁﬂ% t&@%ut 85%,

toaout 2% _ from abo 2 or 2%to about 600 .
P Oroﬁﬁf 4 RoReb QU6 360V 065000 SaBURPORE T to about 60%.

P %f&é&&fjerﬁﬂ&ﬁﬁiﬂeﬂ@ g, naﬁﬁ‘ﬁ 1R&h 4§ &km" &ﬁ?}ﬂqs@é’ gtn%mure of at least one

conprises a m xt ure of | east “one ant erived
pbat deraved regin hmiaattleasn enfaamlmal oransacném,\teddeﬂlm vede smh Imtural resin

OO SRR SohEER. B BB SOTRL AR Tk S Gl matr

F&ish Sanda Bik110 elah afhsé@Nddrive@ Chat@@l ir¥@8). Nak Ugil1ad QRERAN -herein is
A shellac useful herein is conmmercially avail able as

Bonherdglly( availghlelak Bels yeRehellady makatebley Zdssgr Cmclne. (Somerset,

Onger set New Jersey, U S. A ) [0024] A tooth
i@g’ﬁ%ﬁsﬁyop S\/égl ous enbodi ments optionally further

conpr [6E24] a AXHsth Q:Bht‘ih_ﬁ@ﬁ VdRus th%ﬂ&il%ﬁ:n‘t@ Sptiohligy further comprises
natural resin S%Stem e term "polynmer," as used

Iﬂéb’@ﬁhﬁtlc pelsimenblongrdswithy rematurakiresingystaint 'lfhgrrtmsn 51001ymer " as used

yners. Sopalyners

@g%g >y cECoMpEsE HO F ﬁ%gcthoﬁagréPgs °E§P§§lﬁe §°p°1ymers’ block
GOPUIRES, St copbllymeRDclobe iR, podyiflers in;flﬁéﬁ’zabm&lonomers and salts
pol ynerizes in conjunction with the application to a

thsseat. andusanemestthapodyrasrace dn enipeattipmerith Wie aphictinn to a tooth.
%Qlaﬁnfﬁfng eQﬁnBl § 3?}%1&@%%‘&8 the" Qpé 5]f:t]hg gﬁesent invention can include
polyacrylamide, polymethacrylate, polyethylene glycol, polyvinylpyrrolidone,
hydroxypropylmethyl cellulose, hydroxypropyl cellulose, hydroxyethyl cellulose, methyl
cellulose,  carboxymethyl cellulose, cross-linked polyvinyl  pyrrolidone,
polyvinylpyrrolidone-vinyl  acetate copolymer, polyvinylalcohol, polyacrylate,
polyacrylic acid, cross-linked polyacrylate, cross-linked polyacrylic acid, polyethylene

oxide, polyethylene glycol, polyvinylalkyl ether-maleic acid copolymer, c arboxy vinyl
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pol yacryl am de, pol ynet hacryl ate, pol yethyl ene glycol,
pol yvi nyl pyrrolidone, hydroxypropyl nethyl cellul ose,

whyasoxpps opyl cel | ul ose, hydroxyet hyl cel | ul oB@T/US2005/004111

met hyl cel l ul ose, carboxynethyl cell ul ose,
cross-1inked polyvinyl pyrrolidone, 30
polyvinylpyrrolidone vinyl acetate copol yner,

g&gﬁgtl | n@e 39&94 , aR@! £86 [,Mllaa&? thef Qleyachyl ig6,aci gnﬁguranons a

acryl Cross nked pol'yacry
po:llydmykptyfmhddfr;d @nebe a)polgiemymyimhﬂdmel Iﬁﬁ@ld@cﬂ }bgzdht,ernatlonal Specialty

gf)@gtls rwaal ké\bo tgglgﬁsggfll ¥ taCI 5 8%%»1”5& gﬁiﬁug}fe,can be Klucel®
RS RYpEb G 1ufsRe sﬁﬁﬂmdn% 'I-fé?ch&erIﬁ@f Wit (m?eD%laware, USA. In

confidurdtions, a polyvinylpyrrfolidone c
pwhg vomygusstians] thedosyathetiopotiaukerboan| sungprisatat deest about 90%, at least

A PS‘!@:, ttlpgsﬁg 0@53@%9%9%%9&/‘ i [eAS abpug 98%, at least about 99%

K¢ pregbef porcent ¥ HbRXMBRAOAMICRPEHMINGSMitSUPP! | ed by
Hercules, Inc. WImngton, Delaware, USA 1In 5 sone

confi E}lﬂ'2e§r]| o8, comfigusgtinnsetiherqahy npelyown comprisese patymerizable

B’% easﬁgd‘i)cg%if %g&ﬁ/%ne{ %?easfglgg o%t?l bey eq (‘?&attg’{‘f/3 uétleaSt about

Qﬁ%uht R&N0abolit I96,2dt GEaspebaie 970 at Gast 4BONOHRY.L 6t least about 99% or
repeating unit. [0025] In configurations wher e t he

&Gmﬁﬁﬁﬁcﬁﬁﬁﬁﬁm§é@nﬁ%lynerlzable nononers and salts

| onet (926, Ohd Tolesl A0y NI Bl G 28R SrndC pBiymer can

bd (aupolQZéYylaa:t Neadimiaing udxaliples @ﬁ pbleasilassosft th89SfesHnt invention
a np [ 0026] As noted above,

rF er percent of
hotidey ( nlacHBisa n‘iefﬁfssl"ﬂ?eﬁe g%@% & palkptter agylatespesuch  as
ﬁol@ﬁlleﬁﬁ&ryﬂt@t eallcza{b | a8 dhdefad F\é%%k@lfcy gér} lv%gi:r ¥t #p&Sntaining

t he present ention 1nc
pcplgwy]ateﬂk eblydrot yremntaihmige _Spolydck};lhteac rsytlat es slkohky apolyacrylates,

t hacrylate, ali.cyclic, aro het er oc
gaﬁbg’gﬁﬁy I g¥ o5t %Wad?%gn g polB ?Ses Y oiycyanoacrylates

ﬂl@H{Xd&%lﬁ&é%hﬂh&Qh%' yacr %Nﬁ%maﬂé&@zﬁrﬂ&e@l KOXYpolyethylacrylate,
acryl ates,” carboxylic acid-contai ning

ly lay}(aynyﬁtessucbo%y@ybm@dnﬁylbw@ge and poly t-butyl acrylate, poly 2-

BB TL PRGBS coppspionive, oy 2

pyzdryby&wlmyweat BolyRhydisk Ylabryiadé,y | ey dimethgladfiflocthylacrylate,
butyl acryl ate, 20 et hyl hexyl acryl at e,

%‘EWFW@WM@W#% epolﬁsf;y@a}afwlaé,r Jiokytetrahygrafurfuryl acrylate;
Eé/l? g&{rﬁ tﬁx Faféé' s%tc Fggfly}{%t@rqétﬂéé/rgfa?ep %L@g{h&ltﬁétﬁacrylate poly di

m noet

aal ytdi mteﬁmbx@rmmoe&lihyélax ratbﬂlhﬁc halamgygam dyd adnyll gtcp-containing
poI yt &)ér ahydrofurfuryl acryl ate;
a? RIPERRe sy | ahedroxXy | c FOHNg) yr%’tlm?th%qf)ﬁl&@ﬁyl se¢h  as  poly

SRDUSRMATRAOEC 1 1yt . QS e
gmlgﬂporoaikylmauha@gllates polybutylmethacrylate such as poly n- butylmethacrylate
poly t-butyl methacrylate, poly 2-ethylhexyl methacrylate, poly cyclohexylmethacrylate,
polybenzylmethacrylate, poly 2-hydroxyethyl methacrylate, poly 2-
hydroxypropylmethacrylate, polydimethylaminoethylmethacrylate,

polydiethylaminoethylmethacrylate, polyglycidylmethacrylate, and
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25 pol ynet hacryl ates, hydroxy cont ai ni ng

pol ynet hacryl ates such as poly al koxynet hacryl at es,
w@edog/odizad kyl am noet hyl et hacryl at es, PCT/US2005/004111

pol yfl uor oal kyl met hacryl ates, pol ybutyl met hacryl ate

such as poly n-butyl nmethacrylate, poly t-butyl

nmet hacryl ate, poly 2-ethyl hexyl nethacrylate, poly

t%ﬁg ot ELHEBPMH% g);lﬁe POhY Qﬁﬁ‘@d{%@g{o B RERionPOH the present

crylate pol y
nlwzdtlmxycpnplmd qtvkiplhanml;d atastic, and a polyacrylate.

| ydi hyl I | at e
Bgl 3);34) yl)/a n noe %@%Eﬂ%%{}% g)fanéhetlc polymer can be a polyacrylamide

PGl Yishidly L&romidat NorhGite & 187 38261 tamid lud
3 oo o PR SOARE 838 ey lamides inchde

pplyaméarmdhoducmmhnkcme rdygsodimidsas @ikl heacpymmS such as

b %%pwq {%’?}%‘C?: % honl u egg?}ﬁ%ﬁ : gﬁ"J‘ twgyl group-containing

pohyatiyRinhided) (hlybhféﬁy c@ﬂtﬁnﬂfg polpéﬂrylaﬁﬁd/dsamcﬂ&hs aWoxF polyacrylamldes
substituted polyacrylamde. Non-limti rbg%exa npl es
cpopydia v aoid-genfainig udelyasnpanidasr yIpahy kylammoethylacrylalmdes

péfg@%éfo;?mgylgﬂ dEgs %M&&ﬁ%lg& laﬁhé%olﬁ%@%&&ﬁa&?&e $H& as poly n-

bheyﬂmyiam&lel c aﬁd \pohy | tghnyiperglantide,ni poly 2-ethylhexylacrylam1de
yacryl am hydr oxy- cont ai gl ng .pal yacryl

pg{yencla%exaﬂ%e gmm 9%1&93;125}%@ ecmlb@qur%ye%ylacrylmde poly
Iyacrylan1des 1

2%%@90(}5@%2[& rl%ggftéhyl actyl am des. polydimethylaminoethylacrylamide,

ppbddya‘tlh)dmmbﬂhylaagdqmldm des, pol yethyl acryl apdl;dgycidylacrylamide,

palgfaélﬁgiyéf Itf y@prgfqng;p%umcgea ol v Mg iiidsrylangde o

pgb%{éﬁ?{}llﬂl%ﬁw:@%ﬁhé%a%th lﬁfé'tl’}%%@zlrﬁia@)(ﬂl@@hb’l %hﬂﬁc heterocyclic
pol ybenzyl acryl am de, ?' 2- hydr oxyet hyl acryl am de,

apdl y vigylhyd gm@mm@ynlag r y | m}(yrughacrylamldes hydroxy  containing

pgg'lr'l’%j%gl‘:lag‘feﬂ?}%l el h%lk € lﬁq@é\ggmides poly di and tri methacrylamides,

Bgldmkw&hﬁwkﬁwrrﬂétﬂmﬁ@mldes polyﬂuoroalkyl methacrylamides,
poI yt et rahydr of urfuryl acr yI am de, alk

pﬁbfbhﬁfémyﬂha@w@e"s e suwbh asas15 ppbl yrnebuiylméhaﬁé)dmwdam ged t-butyl
91{1&6?};19% gét&mlé}&l Ig»l:thgéfgla.l'r{fde oqgacty’cﬁ)hexylmethacrylamide

erocyc gr oup-

pﬁl}lbymﬂlhamawyﬁl’mdi@Fpplyl‘lzl-ﬂ;/dvé)(yabyltIaethadiglamlde poly 2-hydroxypropyl
pol ynmet hacryl am des such as al koerret hacryl am des
a}grﬂfxmgﬁd tri nethacryl ani des, po ydlmethylam1noethy1methacrylam1de

acryl a I
LB DO DGR A ALY o
pn}ybmtaylydmﬁhﬁuymamwﬁamnﬁ t-butyl 20 methacryl am de,
pol y hyI t hacryl am de ol, .
cycl cﬂﬁ ﬁhﬁ%‘?%{r‘gﬁ?télév erep‘?F h’?% # FREeyIes ag golymerizes in

cQﬁﬁluMct%nW f{fl PRY Qb;m/datl&?f ch@cf bdthaaTk 86th-B&fiYg c omposition ¢ an c omprise
-hydroxypropyl " net hacryl am de,

cpano;lgmyMQ hydremieno eRdlymemzatian rofl thmcdenoacrylate monomers can initiate

81i1 y%rrt%% Q%\b] :?r?b%]q%g%&%ﬁlhgﬁ 0 Casy ho& examble saliva on the surface of a tooth.
Spalixlgt 4 abotacohtiigh Uélﬁbd&'@t‘i&iﬁ@ﬂw lafibElSs an epoxy monomer which can

polymerize upon contact of the composition with an initiator shortly before or after

application to a tooth.
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25 [0028] In enbodi ments where the polyner is a
nmononer that polynerizes in conjunction with the
wa@ppsiozaté on t 0 a tooth, a tooth-coating ¢ onpOBUS10051004111
c an c onprise cyanoacrylate nononer. Pol ynerization
of the cyanoacrylate nononers can initiate wupon
contact with an aqueous fluid such as, for exanple,
sal i @0 t he, éﬂoﬁx@%ﬁ}bgﬁm?en&so%@f 1lmsfbmnlng'h|a¥1ra16}esm sy stem (and
t oot i ng 'on can conprise a
opﬁmmirfswnﬂdauc lpotg,&hlibr)% Qs iny msmpas&tlmmolneremntax: ha\@f atvneght average
conmposi tion wth anlnltlator shor.t efore or after
nﬁﬂ aéa\yfngﬂt tymber J¥sTREE WSISFHHE /Bel é) -average molecular welght or

FG? 1%@3’%&%6@%& {VQ%?@Lf kY 8 duP Y0 qg’%ﬁ%t”?@@@%d HRom about

mformng natural resin system (and opti onal
260 ¢ bt 2, 001,000 fonu steaht 500 ¢o alpok i11009RO0h osi abowah,000 to about

soipbfags Hrof Bt B B Tont L0 o2 Mol ccil ar e g
or  YOOIOE! 1ih a6 R0EmBRIiReHsAR 108iH0Bbaty fs" @Mbathishting fluid.

100 to about 5,000, 000; from about 5 200 to about
"qusdo agOwed f herging BoEans5 @ Onoms Z2s6oNS, noresxdldoogbstmcgm In various

bo 0t ut ;.50 OOO 0 about 10 O
cBliedsoRE st g igtie vEF Pameiosbolenifbain 8 i in ranee
fré@aftdeMg flowable! OO Vis€RAY itd) @xtfénhldlsﬂ high'’ ﬁhwsd% in a&udlhsﬁ&v is slow or

herei n, means a non-gaseous, nhon-solid substance.

evgar inpescepiihisotsl g8 nengidedhupan jugders ﬁmbe%na conditions- o cha example,
It

@ﬁﬁ}e;( Stk ?F%l %hsgré%cﬂ L35 :%c'/sls sc)éo %.fnts@d l{) g egr/erf %{ég ?%J%Qe ]Z; bidlered a

ﬂmdsma@ant YAI ﬁuld/rhecehn fchnwej sn sbmam @mbodmernté ,pdiicampidliguid. A

to. an. unai ded hunman under nt cond|t| ons. For
"SERAADIE aSIbsP iNRERIE can pg ?cg& 2 RSt 38 oFitmeat, or a gum. As

us?eﬁ gélaer m r?Xh@S %}‘fdupﬁﬂﬁéegreaﬂ{ﬁds 81% néluﬁleﬁ‘mlsﬂhg%raﬁg of viscosity: a

rein can In certain
seerm’ﬂsoﬂd e it thhavmdus»tptfhmpl whillg quluqiud Aas loweri visadsitgl' Eere is no

h
gV AL OBE e R eRS hee oBE 1ar QHRS SamPuk P ds togiiycoating
cdrhSlifba ﬁé'rﬁnfdaH' lgﬁle(jﬂ Wsé(ﬁgfy" ﬁgfs‘i‘lr&f‘att P> bagd 11‘[%f from about 0.18

viscosity: a sem-solid is a hwscosntyf ui d,
myhiPhssalaseci (quadS)hwsabm/elK)OA@D@,@aelmEa s, Thremealiait g5 mPa-s to about

G s Tt e ELEET AQUODEIENS i st mpe-s

toC abbuld aM®), GO0V hiPROS | drY frofe asaiit €8l raPa-£ %o Cabdu@N@,000 PABM In some
about 0.18 nilli Pascal -sec (mPa-s) to about

condiguntiond e lyidef § compesitianbereinocan hapg agviscgsitpel fromabout 100 to

%%689%83810 th%u% Bénq ?tbi']tggg:{g % id 8?1 gtthatt the viscosity of a

ﬂlllGQerHi)@WﬁrlPaa@ with thie raﬁ‘[ﬁuﬁb((pldtceﬁtagﬁa}f& ﬁlﬁl fobmirg dddur@Df@sin system
Pa-s. In sonme configurations, a fluid of a
andfhp Bisight ayerags Bpleclanweighiotn @%Ml@@nqu Ksis-about

100 ¢ 903 Oufn %'ar‘%gge go‘%ﬁ eWst E%‘ib p&{tfﬁ 'dg%c'i'lg)gd P%’rglln pan be an

theo leve e VISCOS
adhesiee rﬂuwl tHat xld‘reyesvmttbleth h &V gt belngrjamdmhb)agte))rwﬁt 1a believed that
thfeI L efm%r{gsg go %teuhﬁlfd o? he pré/sent invention will vary with the amount
(percentage) of the film-forming natural resin system and the weight average molecular
weight of a film-forming natural resins. Adhesiveness can be measured using standard
adhesion tests known in the art, for example, the adhesive test disclosed in US P atent

6,613,812 to Bui et al., issued September 2, 2003. In certain embodiments, the



10

15

20

25

30

25 and the wei ght average nol ecul ar wei ght of a
filmformng natural resins. [0031] In various
wepsdisent s, a tooth coating as descri bed hereCTUSAENS/004111
be an adhesive fluid that adheres to teeth. Wt hout
being limted by theory, it is believed that the
adhesi veness of the fluid of the present invention
slepivelSL eleeia 1 B U Him ABELERORALR AR i Eesent invention can
bafemagmutat kastl a4 MépaviRascdls (MdPap at 1dast 6.8rMPagatiedsud a8 MPa, or
resi ns. Adhesi veness can be neasured using standard
884k si on tests known i n the art, for exanple, the a
dh_esgu§32]est hﬂb%&l&sﬁﬂbbdlﬂleh{s%fp tlﬁt gfégent Ginﬁér?tloﬁl% {Rth coating
Bui , Issued Septenber 2, . In certain
ccenﬁnmimgnanﬁlm forneng Qatveal 261/ @y‘SVe&Q@aPGGtrnJSQ@ﬂE/ 004l fobth surface
dhesi vene et ween a.tooth an fr
ol B SRR UEROn; b SH0F SCEdRrenlse SPGBt Sgomposition
cdxﬁ@ﬁﬁ rize ShdVRdaraPRsmadystetMid) a V(ﬂﬁtllls e88EntowRichVean dﬁ!’;olve the resin.
Ieast 13.8 MPa, or reater. [0032] In various
Therbeuprisnnd cof or ereanpnle gara repmo 6 alvieak s ueh 2 van lebal ifage xample,
{
etg%r}o?nngn :cvlﬁl nmlgso%nbm{lme t%rtgsr gmg ng?’?ﬁ ?fr t% rpres%%(ts 1n“\e/ t?o% comprise a

sclfdlt iig ahi @ibuhhef §omh abdut 904 QmwdﬂO%%rﬁ(ﬁn aBout 10% to about 50%,
formulati on of a conposition can conprise the natural

fremsabruis3Ut darrbam 487 OF &M @ogb?Vére aipHicR Yo alh wimaenkadiments,
atﬁhl% Ja?\sf}oﬂn qsqﬂg Sélvgllltvlg I}Emgvéﬁn f@r C(SI{FQ% ﬂ‘ﬁ?géﬁj é)n_g#lon In some

organi c uch a's an a
embdsthmehts 4 lﬁlmadancfum mom sompried bynthe Totrposiion polymerize.

V‘}dﬁm}ﬁéeﬁ%&? ﬂﬂl gg}tb%??; ]}t(;b%{gg 1I o3 L}ﬁat-}b@jo%lgg\a/@m %tlt?oﬁllm 4 opthe period
of Ern@tlf&Hh @gﬁ/&h erfﬁm ﬁ:ﬂﬁﬁ‘ﬁs 9% bR tl?ebf&% R ovalyy vgft? I‘{’ll'i@ n?ercentage

ut 25/oto about % In sone enbodi ents,
arpaumtf afi theaSIm-femging \neimt‘all rssinesystead jn thoer fibw aamdl the weight average

t hrough e ation. In some enbodinents, a filmcan
mpgqcﬁfag ‘r%‘ﬁg%Fga@%?si‘%sed by the conposition

pol ymeos3e. InWhiGust elBbdifhehisMat &G0 a#tREPTMN delect 3 percentage

bel i eved that the longevity of a film i.e., the

apevitodd Veight average dualeaudprwidight affeepdlymen easnprised biyret eqyposition

R FpATRL PR saBl Yool o of SGyGr T B R R o ner
te%ih&’oﬂ@h@é\tenﬂtgﬁfaﬁglﬁe a f@rhRCatoalcowpriging adbwtptecenfilgd b@tesin and/or a
resins. [0033] In various enbodinents, a skilled

loxy average axplecsidareweight psig e\ﬁlmésgé us§hrdasiting rid tagdh-geating that lasts
sévifal ﬁg{ﬁ }E[blaﬁ %E%QE I'Hﬁl!lgi?) 3 I}})glsﬂg ylHB{ R&QEER%% nﬁgrgm{ afld/or a high

conpos erein depe ern
aWﬁ@g&ndEmﬂmexagmhemna user desiring to color his or
her teeth for one evening can use a fornul ation
conprising a | ow percentage of resin and/or a | ow
caiesge nol ecul ar weight resin, while a user desiring
~a tooth-coating that |asts
[0034] Tooth coatings of embodiments of the present invention can comprise

at least one colorant. The term "colorant" is used herein to describe a substance that can
impart a color when applied to a tooth. A color, as used herein, can be any perceivable
hue, tint, or shade, including but not limited to spectrum colors, colors comprised within
the L*a*b* color space, colors comprised within the RGB color space, as well as black,

brown, gray and white. A color imparted to a tooth by a tooth-coating fluid described
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several nonths can use a formnulation conprising a high
percentage of resin and/or a high average nol ecul ar
wowdoght73eesi n. 25 Col orant [0034] Toot h coat i rgEUS$005/004111
enbodi nents of the present invention can conprise at
| east one colorant. The term"colorant” is used herein
to describe a substance that can inpart a color when
appl | to_ a .. A col ar. u ' e
ndBf s pe gt §8h60n 8uSRoitie Alor TNaELE ilpodbaRthe colorant
cdne d pigireatort dyes (I8 etitalMefidbdingents; @lpigifert @ap be aachite pigment that
within the L*a*b* col or space, colors conprised
cap; ippRE avuteRoiprdopdeotBpace, as well as black, brown,

gr ay whi 1 e j t t : :

t oot ﬁ@ég%% i nfgl]1 F?Iﬁ? ﬁbgg?:ﬂra I bed tﬁ?n&%’%ﬁgogﬁ %9%525 a plurality of
piEfdenijERGEI6Y. 0A4figrhenthes esed leadinbeanamedni 4 partioblate aiorant. In some

nan-white color. In various enbodj ments, the col.orant
CQRLSUILORS. g FEIPOSHIOR £F 1, PESFHaI RIS BFEARBTiss, one or more

cAEAR M a%ﬁc@ﬁraﬁoﬂ}hh&i@idﬁhﬂgﬁmn {ohal of £6M dbBREH YA (w/w) to about
white color to a tooth. [0035] In sone configurations,

2@%hefremlabowtnlts tazbaub hiptel Femaabphti2’alte ahoudfl 8%% foigatemt 3% to about

ticles. ' t, as,used in,
1y o pu 45 S atont | H%of IOy &b Bnaboflpks. In some
coHPIENASLAL, OME Fkmiche pRARERNEan AYENTHhORVEAR §i2BTSf HBnOABout 0.1

or more colorants at a concentration, individually or
mjgiomeften|to dfout rlORD amesrometensys fregnwabaus Gpomicrometss tor dheut 100

% Q p) out 2%t %
5B i bt OB R D Ay cameter o
lohB&%t dimienkioam about 6% to about 15. In some 10

conf L{gur ations, the pignent particles can have, an

aver 4§@38]; 7 elngyariops smbpdiients, the ¢aletpaivistawhite pigsennt. The white
. 1. Ch e 0 u m gr t .
p 3R EE SRR AR bl "L S5 op ARG e whi
palbmet cadbaiacpaymieessch as dessnbeédiin &FS Pheng6569,930 to Hoic. Non-
.diension. [0036] In various enpodi ments, the col orant
limying mﬁmr%pl%% gr?gmsucl‘rhep%ﬁn?@ mﬂﬂieg nﬁwt/etia&ﬁ%e, pelypropylene,

et&%li@fti@e?bl%gyﬁné’m tdgolifery ”BSIyte{tﬁﬂﬁ%@thgﬁﬁg's Qfat'&e gfé?lggixgﬂpﬁﬁ)propene.

. ol ymer ‘can be a pol yner su
SieSifRatemiples, 66Vhet8 Polymddeiincluddopelytthyiene ME228,apglypopylene, and

uc ol rs ir e pol yet hyl ene ol ypropyl ene,

e By SR Byt Brto pERonrare By ahssnebeat i RSty g Jersey,
Usn?t POUKhRKRE IpURMRRE CREMR- higPRESbSUlSE R¥BAPPERREs WhihE weight
polynmers include pol yethyl ene PE220, polypropyl ene,
avgmge2 ofrshlar eveight, uomdwer haMeeage (PRCERr wieighiuphiaverdgeynolecular
wglrgﬁt',s F())(? rv%’é%bsi‘:yn g\'/er gseorrrrlgfe%&l%f w’é'?&t %(ta’rﬁso%)( 'about 100 to about 10,000,000;
from about 200 to about 5,000,000; from about 500 to about 1,000,000; from about 1,000
to about 500,000; from about 10,000 to about 100,000, or from about 20,000 to about
50,000.

[0037] In some configurations, the white pigment can comprise a metal oxide

such as, for example, titanium oxide, aluminum oxide, tin oxide, calcium oxide,
magnesium oxide, zinc oxide or a combination thereof.

[0038] In various embodiments, the colorant is a non-white colorant. In some
configurations, the non-white colorant comprises an organic pigment. In certain

embodiments, the non-white colorant can be a colorant approved for incorporation into a

11
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USA). Such white polynmers can be hi gh nol ecul ar wei ght

pol yners havi ng wei ght average nol ecul ar wei ght,
wovser73asser age nol ecul ar wei ght, Z-average noPE@DUSBNS/004111

wei ght, or viscosity average nol ecul ar wei ght of from

about 100 to about 10, 000, 000; from about 200 to

about 5,000, 000; from about 500 to about 1, 000, 000;

0 b , i T t

ol ToE o st Paob (PR ek A o AR TRERBN, FAG or D&C
pigthetB0and] @GS 7dpptaved dryetheoFD Agfor atse omshe Umatedifitates. Non-limiting

[ nt .can conprise a netal .o h_as, for ..
i of Bt A BnFORIHE BTN RIEGX . Non dri@diom salt of
te&aﬂoabﬂﬁeree@eg?; FBSNESipER oxiide, BiHYArdAXLs1¢(20Mmemoxy-5-methyl-4-
conbi nation thereof. 30 [0038] In variods enbodinents,
sulphopbonidraant-2inaphthalsneswifonie acisl HpadhiYellpyw ISomeono sulphonic acid of

configurati on t he non-white rant _conpri.ses. an.
afPRIOR: RERpniiE BEF ot bt FaRBhAb e rERBRER Ba of 2
quifidlyWhintighedne! afstilphadic bRid of QL@ @nholfl) AheaRdioche) FD&C Yellow
incorporation into a_ 11 WO 2005/ 077326
Npcf; BegdoselouNa 6.fFFd%C GrcayNor T &8t iBlugog 1, FD&C Blue No.
r I C S = r. D&C
21580 EF%, BRI SHED 7l SO i e D2
Uni t §003BJat edn sdiaa-elnbotdinengs, tlex@opivRite 0bloramn isd dyelake pigment.
col orants include FD&C Red No. 3 (sodium salt of
Iny somes@ESHT2HERS gl&eequf,) l’akq:%bq:\%aalgly’m or aluminum salt of an FD&C dye
d st ( -B-
B ey o DT o AR Snater s &2 dtiey PG Byd 430 take or
F&I( Bellds #1 mbake, suhpxhoes themof.d of qui nopht hal one,

di sul j ¢ aci d of quinophthal gne, nonpsul phoni ¢ aci d.

o * o IPBACY, ., BoGrips rmieimEn, Ui HEHBR coolgRn’ Gorptises an
. . i | i i S . 5’ F .
P MR e SOnt e g g diade certain
mBtaliexiNe pignzent8Ch Re dorr3emplsh corpenoyidei inm qrideand dudmam oxide.

her eof ;and m xt.ures thereof. .10 [0039].ln so . .

OfitE B v dnoReRi® a5 cqmipTiogd kY dyBSHgeating alone or in
cdhPIARYn carl BeS BFeei@iplé, aitdl Qfigmehtde sbhead akfintdhe8ue (lapis

a calciumor alum numsalt of an FD&C dye such as,
lapgl). exanpl e, FD&C Green #1 | ake, FD&C Bl ue #2 | ake,

D&C 0 {a # k . Xty e .
ther J094TF ool peielh confgtiatGng, A ‘ebiora® FomaBiost 4 ¥} omained
vitHi® b avdterciasglibls @slyaier. 1D nbmdifdaumg exapilerahé dye FD&C Blue #1 can
Non-lim ting exanples of inorganic pignents can
berenigined eihin pvatsransglubls pelemisr giebrass: Palyrthylgae sush as that found
_ Cdes i . a4 o . oxi d
AT erRORRAE OF Microd O s ety MR B OB arrytown,
Nasnriioils &5 Ayin@ettaio tembodimtdanty) thel coterardircan be amondbileedingatye.

can be, for exanple, mneral pignments, such as

ultramari ne blue (lapis

Pearlescent Particles

[0042] The tooth coatings of embodiments of the present invention can
comprise pearlescent particles. In some configurations, the pearlescent particles can
provide a white pearlescent color. In other configurations, the pearlescent particles can
provide a non-white pearlescent color. "Pearlescence” and "pearlescent,” as used herein,
can refer to an optical property of a material in which the material has a pearl-like,

lustrous appearance. A pearlescent material can provide a sense of depth and shine, and
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lazuli). 20 [0041] In certain configurations, the
colorant conprises a dye contained wthin a
wowsn7i3ac ol ubl e polyrmer. In non-limting exanptBUS1008004111
dye FD&C Bl ue #1 can be contained within a
wat er -i nsol ubl e pol ynmer such as a polyethylene such as
that found in polyethylene beads (e.g., Mcroblue
c%ﬁiﬁé USAQQ eﬁl‘ir%ogwg n%%&ei@q%mlt%%e 6 %argftg?c‘ét‘!gtn partlcles are
baligved- tol muialbgraﬂ)eet aiRb pitially esfran tindidert | ltghﬂas THe0e2ént of partial

1 t h t d t f th t
reFHARY Ob FEIEaRon Cneir JECaY F BOkiesens mAtart) G deprnd gy e angle
of Qipht Gntiddrc®imd/ok ke Fﬁﬁ?l%' (ﬁsﬁﬁﬂingﬁaﬁs' 6de@SheF @R, "HaP¥dBfce" can

a ite pearl escent col or In other confi guratl ons,
indhedepisidescsnecand ppalescencss Rﬁ@rie@@ntpmetmdb canrapneamno@chromanc

earl escent col.or Pear | escence” and "pearl escent,

B8Pl abar RS dems BBk of VES M cal proper ty of a
mat e0@43]) NP¥diiesdent Hrrtitésesall ihahe &oRfPAEitiohs KRrein can provide
| ustrous appearance. A pearlescent material can

apytlgticder cosmgtie ofectsepudh apd faphiekamplangparkle wp luster.  In some

cggtgéf %?OZ%ZQWJB oy%%goél{l ?erg&‘g) Hﬁn?a%%t Fe%hegc%h }fartlcles

erng I'rm
smaardoaﬁg&ntlomrzt icompssitee calh)e:lompﬂed ﬁe@rlméﬁtl pdrtiyles presenting a
refl ect art|aII . refract .incident |ight. The
vaset ot cgfo ri)a?-t fogfh-cqating SeRPRSIi CegqrBRISegiFaigscent particles from

ab 'Gjﬁ%tto a'b&?tt %d% ﬁoxﬁ%@f)ﬁteﬁ’/%qgtab&?t le)r/%,aﬂrorﬁ%f)&eiggrlg aBut 18%,

e angle I'ght 1 ncidence and he ang
fmrreubcmg 3% almat 1 ﬁ%g &iom, aboped¥d esabent E6%camnfrémi abolituGle to about
scence nd Q sce Pear | scent materi al s can
150, 5o S RERAb e hegrea et bar s G EVE B Fage S26 of from

ageResl| hﬁ&o%téﬂt@%&ﬁ 580 3hRron 494 3foReMbhe s &iffometer to about 100
particles used in the conp03|t|ons herein can provide

nae@)nt@éqrs,comfroungh@ttlz: ngftfoprstess docionss 20 froicrenetans| i, diameter or
tk(ie or. luster. In sonme configurations, a
P3N can conprise nonochromatic pearl escent

part |[0d)ﬁ4sj IPRarléscoMBar€ioRt | €A 3bmPASe a2 sHBMEP@FihérdaPldbr chemical
can co ri se pearl escent partl cles presenting a

sn%quew &, foblevample A Stltyétewu@lmasmm eobigaygih ¢xyehleside. By "mica”

t S&yvP S bout 0. 196 ¢
i€ RSP oS BbuP R b, ol My Bitkad i Asgitn platy
nicepledloght add Yerfedt basal disacecdy) bkéav?deUtMic'é%anfb’eQ forebQuiple, sheet

4% to about 16% or from about 6% to about 15% In
T GRS CRB ATICY QF :51@3(% AYCa, @af EXGRRIH] reéishyewswrt@,u Ripidts qz phlogopite type

nfléxe af ?&\8& aegx?ooﬁirﬁéltgf thferﬁ&]rlégbeﬁp%tdhf@ £H %'691@3&% fa complex

t o about m cronet érs roma cronet
cainprising Gorenthan emetrairsral ar dheoncaspeties suck rasmédreéxantpde, mica
cgabtgz)c&J tWit%oa Tne%gloor;?éeeguschlag tglax%grtrelt c?xrlde In some embodiments, pearlescent
particles can comprise at least one non-white component, such as iron oxide, or can
comprise an optically interfering composition, for example as provided by certain
iridescent or opalescent minerals such as opal, or compositions comprising mica coated
with one or more layers of titanium oxide. Pearlescent particles can also be of biological
origin, for example fish scale or mother-of-pearl. Certain pearlescent particles of
biological origin can comprise calcium carbonate, such as, for example, pearl, mollusk

shell such as mother-of-pearl obtained from oyster shell, or nacre.
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| ongest di mension. [0044] Pearl escent particles can
conprise a single mneral or chemcal species, such

w@sgoshoB2exanpl e a silicate such as mca, or bPEIUSIN05/004111

oxychloride. By "mica" 20 is neant any one of a group

of hydrous aluminumsilicate mnerals with platy

nor phol ogy and perfect basal (m caceous) cleavage.

M ca [ged51€In Eéthe %mﬁfn?entssg@ﬁilescéﬂt GARrticis’ @MnpRseah&e described
fl ake m ca, as exenplif y nmuscovite, biotite or
apl’ﬂlmgom@tmgmyrpe, Colrroag® pigmenssidiehtooa® megments,t Spdoron® pigments,

TS PTG ren? T o REVAE GPresrighy ob igtaaBagatie colors

(8l EdEiAAGred ralerRXREBF BM MdustridS, I6€AHRW tWIrhd) NewBloalkt, USA, division
oxi de such as titaniumoxide. | n sone enbodi rrents

of &arMexskknFor qxampile Ineisa Hianivse Rgticlss can be peastesesné particles such as
"Iql%r}oyx\@ séea?tlcclggrp %‘lﬁﬂﬁt ?r 5‘ ?1['35(:% t hlrlc%ntltgéﬁq'legar%cleg %Q? be, for example

an optic

"Siq%mih&e'asnﬂﬁmn@d@drtmescarchaam Tulnirbﬁi@s Seslustef MP-115, Timiron®
opal escent_m neral s, such as_op or conpositions

Supeisheesi MPRE démires® »ﬁmrhleorMPﬁF moparon® eyupersilk  MP-1005,
T{)fn‘ir@ﬂ@upéa?lxggﬁe I\Epeﬁ)l ﬁ@ﬁ@ %ﬁ{l' §11Ke§§ M?@OaIT%HQﬁ‘@Oguper Silver

I ol ogi ca orig r exa sh scal e or
Himd, h@nmufn@m@lehmeﬂeﬂlalm IMDGMI dsmaoh®pdiitralasters MP-45, Timiron®

T o VAT T D
T’iﬁ’lﬁr’&ﬁ@ QhrdRENTP-DTRARGD W QP ARt 6F Tﬁh%d@ Sﬁ’éwﬁﬁ&rm 99.
WO 2005/ 077326° PCT/ US2005/ 004111 [ 0045] In sone

errbodom sln pﬂreapblﬁégmattonp,aﬂm|mllce$artmtqsrqose)rlsh osiea and a metal

Timro Col.orona
BTG Ries AR e i HERRENE S| GG el refiF example, an
B ¢seat ro} nﬂ@:\wieﬁ@e. badkd @c%f )F&I ei@ﬁbﬁal @ RSoth N@éthngd%rc))mpnse a gold
di spersions, or Mcrona(r) nmatte col ors

gy aychdas Tidisen® KgoldfP EMMB@éstTnmégn@ Gold Sparkle MP-29,

m‘%ﬁ@rﬁlﬁe d\l?dl\jt\,ffp 5(5( Tnlﬂ roh S%)?Can %ge OIET 1m1|ron%)l(ﬁ1{ tBold MP-

afi‘um p pear

2danhi 1ﬁ{ee&re$1bl@ fplgﬁenthﬁﬁhf ém(l“i‘rﬁlr(ﬁt@ tS@EﬁGreéN”"[hﬂm@h@ Super Blue,
_Igearl escent mca titaniu ql,(?artl cl es can be

RéRpPeSupes; Reder himitaa® Hold MR(12Y, Bimiror® e31u§u1{:4ﬁ B9, Timiron®

S, G "BimBotf) 5CCadd R 26 Tl Wik GRMPHANERD itk Rea,

Tomren®i $ikk BRie]l AAnjron®i Stk Giden) TReReN® FSupkECbﬁaelOﬂmnon@ Super

| Sh 30, | ver
Vil RBitne R HER) e Limron Slgs. Bik, THEPRG pisiht Gold,
Mntu‘bﬁ@l@t&@irghﬂ\@reéﬁ Tl-ll}hfﬂn@@;;l@ﬂdld -ao?(p MEr{)ﬁ@'\ﬂr:}%léxﬁhdpRed Timiron®

Timron(r) "D anond C uster 9, Timron
Spildndet BlueTi Fimion@® ﬁpEnéuddGsﬁen,l\/ITnB@on® i Splerahd rQoppec of Timiron®

| T Snqwf | ake IMP-99. .046
SRR RSl offs ™ TBHBNiGT ST R €Uk T e Pl Brpnze or
T'TEl‘iI@h@ MPLEECESR. 38 sbink 3BhHFIrMdidEa fNidBcAOSMfHseanhIfiple types

color, presenting, for exanple, an
of plgments for cosmetic or aesthetic effects,

Non-polymeric material

[0047] In various configurations, the tooth-coating fluid of the present
invention further comprise one or more additional components, such as, in non-limiting

examples, a hydrophobic organic non-polymeric material. The hydrophobic organic

14



10

15

20

25

30

15 iridescent or interference based color. For
exanpl e, a tooth coating can conprise a gold pignent,

wemk/ozs2di mron(r) CGold Plus MP-25, Timron(rpCBus2005/004111

ol d Sparkle MP-29, Timron(r) Fine Gold MP-20,
Timron(r) Transgold MP-28 or Timron(r) Karat Cold
MP- 24; an interference pignent, such as Timron(r)
BlynidrReMaterhNEdnOBY, "' §Hﬁ?ﬂ] Bl Wax sudit B3 hOeswaxSYBeExampl
n@;‘% Tlmrozrll(Gr) 06& {127 |mron(équue NPL 155, P @
Whlﬁmhema’x’() ope p&aéﬁn @wmoumethdm(imts @IO@Q&WIW@B‘«OHIPHSG a

na Bt b Bl efent Al Bl o o ianoe WiioB 2w,

Copp¢0048]i N mang feferféiPembodihehEth,t odihd da‘tlﬁ? o) t fRé Pfésbﬁhhvennon
Red, Timron(r) Starlight Blue, Timron(r) Star

campeses the pathishTesin system, jap Bicolmleselyentriapg adslbr(hioph@pp @ﬁwglymenc

cJ:rgal. ome{(eﬁ’ llé) tﬁ@gt g qqhe B I{tqH(' 10 %Bgl 9 ¢ a natural
iyl Fofl TR e e DAt bion 28 ROAG P

réshppgsterar coTn;msmgw @:bl)opH&nﬁilﬁl emuénd MdkkdllacOln aethmioalsblvent and
col or pigment such as Timraon(r) MP-60 Bronze or

pyafin wl%e)h YAPORI DESop APOLY SIS Sherédinili hfi it aftifabpesin gy stem can be

pﬁésh‘ﬁtqnciﬂé" tdb%‘l?&du‘zxg amé{)&%tpﬂo‘%,tt){@ @ﬁlan&f(iaﬂ'lﬂ:rﬁ'géeﬁt tlplress ﬁhan about
cosnmeti c or aesthét fect’'s, Non-polyneric mater

368%, [aﬁd)ctl?e] p:hmfﬁmmawls preseht gmlmut tass thanhEot o&peb}fma}ijm thg natural

r%sl'lﬁj %%}egxg g%tg quj%gﬁsfﬂea Y g’%gﬁtcg n Qfall&llh}'ngg oqtnlgp} ofc' Ienagt?c and about
20006t shBlidcl dT3he RSB GIaBRg. @ hydrophobic organic

non-pol ynmeric material. The hydrophobic organic 14 WD
2005/ 077326 PCT/ US2005/ 004111 non-polyneric nateri al

<Gan ber for exanple, a wax such as a beeswax, for

—é\;?%%?—é a white beeswax, or a paraffin. In various
enbo@p04g]t s, Int h%&ﬁ”’@ﬂ}fbb&hﬂﬂﬁts‘?% sGRBRAES & @mployed in the tooth
hydr ophobi ¢ non- pol yneri c nmaterial at a |level of from
cadings of theipresant apsotioRop pagtapers poougthasp usefpl herpirinelyde orally
agé‘gg&% erﬁzﬁﬁra %r taﬁﬁ{malcn ﬁ?}lvg Ay OII n%ﬂrﬁgleps %tse%? S, Such sweeteners

irdledehddx troed \tﬁlh)tdexﬁﬁﬁa audwﬂs; Gmilll@bd GleRf, I@lﬁle& I‘fﬁfdrﬁ sugar, mannose,
mat eri_al . For exanple, a tooth coating of the present
xv}%rﬂ*b%ﬁ, ﬁos,e@r%ﬁwl%ﬁ@, galagtoss gom suyp fingjudingphigh fructose corn

AT oS OB DN, B S B, s s

hydrobchtynmrbrcolg maamearﬂ; myhtol]' rﬂwtltnbtmumdlt fagsirianky nsdt@ne Csaccharin
in. the toot h. coat at about 70% th
apq haﬁ‘gﬁ iFrobe. Proedessy  dipepiidesbas N ToigRsst SHFetssts, o fyclamates,
H}ﬁr&ﬂﬁl@gﬁésnaﬂmﬁﬁlﬁﬁreg RIRSEI GHe GHRbtE sWesndif 3R ddffonally present
SpeC| ically, the natural resin system can conprise
imp tnial mgmnbdep@odmg lstwemnglyrpn &mrtlcma%s@feemg(s)sgaleandi, but typically

a?f%vgls of g% about’ (5] SH/o% a}%ut t%sb}t/ gvgltg t,%g rel}grablsw% ut 6] g‘% to about

2% by weight. Sodium saccharin is preferred for certain embodiments.

Flavoring Agent

[0050] The tooth whitening compositions of the present invention optionally
comprise a flavoring agent. Flavorants among those useful herein include any material
or mixture of materials o perable to enhance the taste of the composition. Any orally

acceptable natural or synthetic flavorant can be used, such as flavoring oils, flavoring
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15 [0049] In various enbodi nents, a sweetener is
enpl oyed in the tooth coatings of the present
WO pwsntizeqn. Sweet eners anong t hose useful her ePET/US2005/004111
include orally acceptable natural or artificial,
nutritive or non-nutritive sweeteners. Such sweeteners
i ncl ude dextrose, polydextrose, sucrose, naltose,
gﬁﬁ%és estglrs' %flcoh@l‘éersfrm ' GRhteri BN BRE QombiniliGRE therddTOS Elavorants
uct ose, |evulose, galactose, corn syrup (including
inilgge rnidlim segeo marReans,y paqsleandll,c spaarmint ugl, sgllnn@rs@n oil, oil of

art|aII ed, starch, hydroge st.arch
iaresrr i SBldAEE. PeRbdmin gL SRR hioay iy piise,pil. cucalyptus

ol1S iRk bils, FBRAGAPLR es@@ﬁ%@@lud&fgc@lbé’d détived Tebn$ Bnich, orange, lime,
t her eof , sucr al ose, di pepti de-based i ntense

gsaveévénmrssot c@ﬂ@amm; apldﬁ,hgtmwb@rral elsmes pingapple, etc., bean- and
nnl {iénve Sflztw%gsF glgéehn %f e%, ?cg:trog,l 2 n,gtgﬁr}l% S;blglrﬁ)gld etc., adsorbed and

eﬁ¢arp@mgiem 04y ok dids, et hﬁxﬂn%@ thwRet enelsd Sehc@lﬁb@@écedmtmutﬂavorants
typically 25 at levels of fromabout 0.01%to about 5%

hetpiategheredignts hreprovids| fagmrgtand/sonthes sspisy effpop gythe mouth,
AR oS0l ¥ SRERRELITRal G0 SHp D] R Aol ment

amhltemen@ybmaoslcamph& ebcdlyprupoidsanhlyptol, eniethoh: eugenol, cassia,

opti onal |, 30 co ris flav rin en vor.ants

ORI ¢ HE08C RIBPIY BRASAAL ) %@%@%@éﬁ? ¢, Gpnamaldehyde,
era t 1.

N"Et’ﬁWﬁ SnéithES- @aﬁb@ia?mﬁ@ *N £3l tﬁnﬁg{}gﬁqgoﬂr&?ylﬁlﬁﬁﬁagr}lgé, 3-1

he” conposi ti on. o ral acce ura
rms;mitdxepnoparﬁd hQahein tmmramahieh)ades ghcemliahetak (EGAY, ometigne glycerol

| 05/ 077326 PCT/ US2005/ 0041 .
a5 AR, mddflisnds HFteBRoPes o€ Firs S Sratis A SpRIongg present in
t&ekho\ak 0@ Aot RNt atidu 898 BN ight, Qﬁ)‘tlUﬂﬁlW @NVakibl§ embodiments

sage, marjoram parsley oil, spearmnt oil, cinnanon
frgint abagit 0.2gp abowtrit/ebymetght.(met hyl salicylate),
peppermnt oil, clove oil, bay oil, anise oi
eucal ypt us oiI, citrus oiIs, fruit oils and essences

OrapCadian@ Stdlesk Alafveyed from | emon, orange, line, 5
grapefrU|t apricot, banana, grape, apple, strawberry

cher 1905 nelipprEouseeambodiesnis, ahcactiet matsripk d¢ included in the
rs I n
RS S S BRTR R G50 8 e oo
abti vet mgmhdnhw £ 0fystephis acem’omals $edpathlilBité) trehtaotosraving a disorder
Vig{ereln re ingredients that prqvide fragrance and/or
Hern ¥ERKHTYN PaFLeistnof A disoedengtthe oral ¢ty il yariens| spkpdiments,

tﬁg aé’i‘Wer{h ng td18GIS actiFee I?)Rb g{eetG' {20 Sr o eﬁpg RN Yr provide a

hyl 10 acetate, nent act at e,
cesmfaiwlpﬁmﬁt giithjn &ma&hlycmvuly (e Zneb hind &ethagggn@ or atheishad or soft

tqssqedﬁglgq or. L%Witﬂﬁd@ﬁi)g’é%pagg%% ual e%geﬁse}'uq)ﬁrerroeliﬁ include whitening

%ﬁﬁi hézﬂtfc@ﬂéEE Qéé?l?é" -tart s BHroR Mty Qﬁs periodontal actives, abrasives, breath
3-trinmeth 2- |sopropylbutanan1de 3-1-

ﬁtﬁ?elitﬁtnmg(y'lg(mmameloﬂom‘- domtol agentsanedthledepehsitiplerse esabivary stimulants,
antcbac enag agegts comglngll ns {hereof It is understood that while general

attributes of each of the above categories of actives may differ, there may some common
attributes and any given material m ay serve multiple p urposes within two or more of

such categories of actives. Some non-limiting examples of active materials are described
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acetal (Mz), and m xtures thereof. One or nore

flavorants are optionally present in a 15 total anount
w@booalooisee 0. 03% t o about 5% by wei ght, opti onaP¢HUsW05/004111

vari ous enbodi ments fromabout 0.2 to about 1% by

wei ght. Oral Care and System c Actives [0051] In

vari ous enbodi nents, an active material is included in

i RES. PAreWhs ts%‘ Q@Qt&EE[Bl%Séttal ofrd RfUShepdiert @HMhikation 10/739,803 to

i nvention. In some enbodi ments, the optional active

Boydr ¢dl-ehlediRecamberyldy, 800% act i ve \Nhl ch is operable to

trea rement a.di sQ . whol e or

par ¢ 10820 PGP @uPtez BT O prcboh vendlol' o oo ¢ s, for the
1Rk 82 NpreventiohCoEYstargici isddersOkadh @drtRe agptoi@ment of overall
operable to treat or prevent a di sorder or provi de a

syt health sharpgterizgdiby awedpadionrin risk of dexglqranant of systantie diseases,
shdf %J‘ cargioO c\’lﬂh‘aﬁﬁea’s‘eh StolkaihnQes, Ss%%re %‘?ﬂ)tlﬂa%%g ?nrgétll&rb $remature
oral” cavit are actives ’anmong ose usefu

ahér &wn bmm wekeghthiidfemts n@nclagiagt sssoalate'dc postegmrtage ndysfunction in
tartar control zﬁents yerlodontal actives, . abrasi ves,
ngyrekagic/ developmental fungjion) sandnassepiglad Tegeased riskfnmertality.  Such

nﬁé%ﬂédé 191@1%893}}&& %%rcﬁyse@ﬁ{ r%oéﬁ ipTliafion; .2003/0206874, to Doyle et

anti bacteri agents, I nations thereo
ahnptéﬂishemllslovdmdmrﬁhw(l@ gener al attributes of each of

t he (o t orles of active differ re

b I8 o L GORE  Sosapiaiohs o PAFONing codeicat |5 Sgpn-limiting
eREhYR, Mérbﬂh@ P h ;ﬁ)m&ﬁe%t Fdkyt ¥9d,Oa 'mdt SKI6ri, fa perborate, a
such categories of actives. Some non-limting exa ?

pefcarhonate suphn e sadaimg parcerb@estcra perdulfat® s RCGOSIXOAT :asz dlsclosed in

S2005/ 111 U 98 L
G ol S Sy ehe ST Y o OPFo8 a8 giriatlase. A
pBeite &impﬁiund chh Ibe dfo%ﬁﬁﬂﬂ@rhﬂeﬁogéﬁo&%omﬁg Qféd peroxide, or calcium

Conpositions of the present invention my al so be used
Prigidene A tnesalt phipriteoranpbeviontaxerplss cslpiuremibdorite, barium chlorite,

ng%gzl?sruqﬁr ls,ll’;]loisifét t‘htffi‘%rr} Qﬁ on%)r? éiﬁgg n(t,hlglfltggv r@otllssm%l chE(onte. An

emdc arac errze

oRfdotkeiueiasp erin be oforsaxatn@m Qn%n‘i?ﬁﬁ&ﬁscl@déd hnatss Patent 5,989,526 to
car di ovascul ar dlsease stroke, di abetes, severe

Aaglype rea%rlvupwezf?mbﬂ 3pF&ifasushes adnrearsan Bidese e Rerexidase.
: Ef a 6654' nc'!l"%‘? g ﬁ&fs’ 8t % R% nt ‘a)%ﬁfmndgéﬁdﬁgﬁ C%Hl rise an

eur | ogi pnental and ‘assoc
ahtiniczalsield(erg. ,Skntdfactenat) algeity . Oﬁelcdn mmet d¢fogehi agents dﬁn be present.
tho e disc S. .Patent Publication
AalF 5008 amﬁ'@ m@w@t &mitagign gppper ;§ﬁbfs?r§h@aldw¢éwewpper (ID
cﬁlon%@oauor[l&o%ﬂfatls nan%lolrf%r&ﬁﬂé | GHE 84 Q&ﬁ‘cesas&heﬁscﬁ E‘ga.cetate zinc
agent  can bé, in non-lITmting exanple, a peroxide,
chiyate cimogiutenate zpmgyymac; zinc axidet ainc chlfateiand, sodium zmc citrate,

T R T ——
odiehildinds @dngifinarine, benzalkonium chloride, domiphen bromide, alkylpyridinium
chlorides such as cetylpyridinium chloride (CPC) (including combinations of CPC with
zinc and/or enzymes), tetradecylpyridinium chloride and N-tetradecyl-4-ethylpyridinium
chloride, iodine, sulfonamides, bisbiguanides such as alexidine, chlorhexidine and
chlorhexidine digluconate, piperidino derivatives such as delmopinol and octapinol,

magnolia extract, grapeseed extract, menthol, geraniol, citral, eucalyptol, antibiotics such
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US Patent 6,419,906 to Xu, et al., issued July 16,
2002, or an oxidoreductase. A 15 peroxi de conpound can
whegoshoB2exanpl e, hydrogen peroxi de, urea per oRCTIES2005/004111

cal cium peroxide. A netal chlorite can be, for

exanpl e, calciumchlorite, bariumchlorite, rmagnesium
chlorite, lithiumchlorite, sodiumchlorite, or

0 C o, & 0
A, A R ARG, PRl g Ty ppidazole
néamb'ylngkaelann’lcm andssindamyon,ent dre 1B, 1999 such as a

rOX|dase 054] .The

corpd0055 s OHieT ikiaflec SuPBe Rt ABF s Toghfo fiehrighe and anionic

AR ag6hts RAbWH 6 bR IoFls k{1Pi it he a0t E RaMpRI 1t ¢-lonic antibacterial
agent. One or nore of such agents can be present.

agenits amlléleetham!bsé@tlﬂﬂtwm ipgofuhdg; tnon¢ationist a@ha@g@@@gents such as
oun uch a | or
IARRREP Bl 2B gBRGTenbbendS o1 Lotindrophgpapuhrenct

aﬂ@lﬂieﬁ@lsﬁC@to&iaﬂ(yl-qdheﬂ‘ols cipheRdlR, conipoufds;C hakdienated Ndarbanilides;
ycinate,  zinc. oxide, zinc sulfate and sodi um zinc

f@lqgﬁla%t%d salipylmilifiesi benzejcdesiie halpgesated eliphnyk gibRrsagnd mixtures
RS %‘ﬁ%{éﬁfb %tu?éﬁ‘lh %%Q%Q%}%tﬂfaﬁgeﬁgﬁﬁé&h ?5'02? ﬁlghenyl ether such as

oct eni di ne gui nari ne,
A tplbkelords2 'dividelex ydidhlewry1py reittebir ni (Ileclo&aIno)r | e S2 ahdlhydroxy-s 5'-

Cl?r%é@ rl]?)lﬂmet {irr]ngh gél}’tg?r i’ﬁ%})ﬁ%‘% r111(5:'! % fu?o ti Qéatgllla agents is

ﬂr@%ﬁ&fjﬁlcwlﬁw’ﬁfeq{ 1%”?*7 96494 'tdjeaﬁﬁdet al., issued July 7 1998 incorporated
N-t et radecyl - 4- et hyl pyr’i di ni um  chl ofi de,

hetdii dyareifatersce. stlblcguamedammmmfmlaésagahtemrd|orp¢apna11y present in an
| or hexj di.ne. and 30 chl o ex e d con

B RRPR L6TGEH PUSlel FECv, Bl A8 WP gt 10% for cxample

aB6HEN] NAb abou¥BYSBY indi g tof ﬂ?éoonﬁ)’o@i@l%ﬁeed extract,

nment hol , geraniol, citral, eucal yptol , anti bi oti cs

such [0856]\0 Zbozoompgtiensof thespoBeItomNentionsgptionally comprise an

BB oL et LARR R SRYBICL B bt
Hydidxganiysle N(BRAY bligldtecK fhydfoQ@Wen@t (BHTyUit@hine A, carotenoids,

anti bacterial agents include non-ionic and ani oni ¢
vaiami bt Bayoapidgg @abyphridanascodioaeide herbal |g@ntipxidangs pllorophyll,

?ﬂgﬂ! nic anti bacterial 5 agents
Iﬁﬂ% ﬁggﬁ e egﬁgﬁ%?ally wat er insol ubl e, noncationic
ant i {8057} i aThagenipssititn oﬁshcﬁlpiﬁshmhmnemy)rpbﬁﬁmiaﬂy comprise an

:}1/ gﬁ qof?;lgg%l ﬁgglgggﬁ%/&ggq? Ssle i g‘fl"iﬁ‘ﬂ@ﬂ@i a-an antimicrobial, anticalculus or

b?é/a?lggx%%}f% Jgpgg%ﬂﬁa%)ne%exﬂ 's%c Q&H%H‘QT%I E%e@%gnaétﬁﬁble zinc ion

car Iogenate |cylan nzoi c
segices snclh& oglﬁnmt eluindatpime nyic addtate,s zinanchtnatex t e gluconate, zinc
her eof . rticul grly suitable. non
AHTTR s P Al e so b B §itRER e s, Que gpmore zing fon
s@uﬂ:eé'faretobh@x*fﬂl?dﬁd@llﬂé%éﬂﬁ&%}Sﬁgs&h%‘){|tot§1t HESunk Ef hB‘du@@ @8% to about
, r oxy- br onodi phenyl et her.
Yrrfoneramplé a.@twt Qtl%t@ ghoyt 1%f byiweight 0@11@ p@apo%mral

agent provi ded i.n U S. Patent 776,435 t0

Gar 14081 P TR EEihanonh § #4€ bESkee el B’ omprise an
antiplaque (e.g., plaque disrupting) agent One or more such agents can be present in an
antiplaque effective total amount. Suitable antiplaque agents include without limitation
stannous, copper, magnesium and strontium salts, dimethicone copolyols such as cetyl

dimethicone copolyol, papain, glucoamylase, glucose oxidase, urea, calcium lactate,
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herein by reference. One or nore antim crobial agents

are optionally present in an antimcrobial effective
wo edoal7aeount , typically about 0.05%to about ROBGST005/004111

exanple 15 about 0.1%to about 3% by weight, of the

conposition. [0056] The conpositions of the present

i nvention optionally conprise an antioxidant. Any

finh %1 REFPBRbGME D 8h as cit

Bl EPRGFRRLERAE, SOARH PPN T it Syl Gheds S as citi
ahgtMmytaoﬂdaem@amcalrﬂﬁe;alxsaltahemoﬁ\ car ot enoi ds, VI tam n

E, oi d po henol s, .ascorbic. acid, he
L s The ﬁPﬁ%gi}H%‘% of 1By PHSP ’B‘HPWO"aﬂP}“}ﬂa ¥ fegiprise an
ahfiSABRhmaloPP 2ekntTNEOROTGORIckE Aish Oigehﬂe c#f @RCPlesent in an anti-
invention optionally conprise an orally acceptable
uzﬁlamnatory sidentive t@tgleamoqntf Gmtd;lamglﬂmnanry agents mclude without

L GBI 2aBRL G LA Plene AP b A SRAER. " nonsteroidal

a§éﬁt§ IS ATDENSudhOss ké&OtHl4eS Flurbiptoféle iBiprbRm! nhprdkémtin@bnethacin,
Zlnc acetate, zinc citrate, zlnc gl uconate, zinc 25

d@qu@nat?at stodplage Bdomsthaginn c sWindpat eolmei, ulketopraden, fenoprofen,
i k e e o]

eifoklchy SBhbBnt ity vy Bledoshae2 pgRTmic acid

oamwnbutaior&bm phefyibatagoneboWne BP/orndrerarRD(@llﬁlﬁhﬁla’&h@uigents are

0.1 %to about 1% by weight of the conposition.

ophomdly mﬁénb@ﬁb%gmwﬁsondfl apﬁatlpmfé%@ﬁﬁtonhefmwe gmount.

opt i c

di sr Ept |¢1%) ggﬁ%&ﬁﬁo ns%'ftth@éx%gédg ﬁﬂ%gﬂ? soBéanLﬂg comprise an H;

hist@smat rdcaptan anf&(goarstl plHrquatagddists t usedult d)b&lin anclud¢ . cimetidine,

ui.t.abl e ant.j nts i.ncl ud t lim.tatio e
BiidiRpudanDgier o te: hRidin- SSREMYS(in dupitide, “onctidine,
et HBdiRE, C HBRatt RS YRIaBdRUC NafRidhRL YIBL-B548t IBMQDS5271,  zaltidine,
copol yol , papain, gl ucoanyl ase, glucose Oxi dase, urea,

nizatidingnmifantidine BMY 953468 200E,09%93 B.- E’WAJSIQIM&W lm_llixotidine

RS LSRRI s, AR R St

eeﬂﬁhdﬂ{ekam 3056 DSIB6E P, KIGI8808, FREGATAN, Thisomidine, 1-643728, HB-
conp05|t|ons of the present invention optionally

4@814})@1‘!(131@1)%“@65 thergofi nf | ammat ory agent. One or nore such

agen n r t

<95 ABY, PR ASE ey SAP By compe
degrmsitisingn ot tsteh Wehditduity piofdcting,i gpenst e)n@I diaﬂnoﬂ:gﬁléhsagents can be
such as flucjnol one and hydrocortijsone, and

DHeSRat: é%ﬁablﬁl deseqsiiving ais|ingydeswithoy dimpigationgiosassium salts such as

pglkagfl %a‘?@ %gzﬁ{u?lf Gakr a{éhgétﬂ?i%gfﬁm '&H 1k dhg&th&ﬂum sulfate and

enac, acin
potissietni mtraﬂeetﬁumﬂdﬁremtalﬂe desensifieing agmt r19 xodiaum nitrate. Alternatively
nabu f one, irin, djflunisal, cl of enanat e,

ftion aa&qca OF, YHKGHERIHGES AR 28 dPIERe F990%: Assaminophen,
s%‘iﬁm%ah@?l’éﬁ‘e SHibthaRS b AHPLAENaREER B2 REE One or more desensitizing

agents and/or analgesics are optionally present in a desensitizing and/or analgesic
effective amount, typically about 0.05% to about 5%, for example about 0.1% to about
3% by weight, of the composition.

[0062] In some configurations, a tartar control agent can be, in non-limiting
example, a dialkali or tetraalkali metal pyrophosphate salt such as NasP,0;, K4P,0,
Na;K,P,0,, Na,H,P,0; and K;H,P,07; a long chain polyphosphate such as sodium
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optionally present in the conposition in an
anti-inflanmatory effective anount. [0060] The
w@eup%ideé ons of the present invention opti onabP¢HUS2005/004111
conprise an H2 histam ne receptor antagonist. H2
ant agoni sts useful herein include cinetidine,
etintidine, ranitidine, |ICl A-5165, tiotidi ne,
= [ t
h%ﬁnr Oxagtzi%?oﬁgl’dté* JWl@%hogﬂa?edéluglé e 'socix m lgl Bl\/h(- ??%ei, In some
coafigurdiioms, a polyahosthate cam bers |Bephaeq cBMﬂrﬁac%&)hosphate, such as

KE- BL- 6 62846, am' X
i iops 05 Zaaip 431 VAR BAHBSI 1k PNt 284,
bi sf 2006 Ngy seihkodd Rgﬁ‘aﬂon@bi Blrdath- ﬁ%sheﬂ%ﬁ@%&@@an be an odor-
D- 16 RG 8813, FRG 8701, i nprom di ne
reficingDggent. afml odiox redusing: Agenbshn beoa [S@lcﬁ@ipre?rtp@tatmg agent. Non-
%lﬁl,pg %Ié%ln% es 8@%‘%&‘5 {&;qel%gng S[gen[ S 121%%1 eg tllsgc uéil as a copper salt
Aot elitidal, HERNmitikFex&hple®of stlC BalagRolude Cb@ﬁpélegluconate zinc
present. Suitable desensitizing agents include w thout

aitraie prd 7iem 2p6eRAsi um sal ts such as pot assi um citrate,
pot aj?b&g‘]nt anfl actoﬁ?og%ﬁ‘ss%' ec‘;}l &Bt q%enﬁ8£?c§%1o§5‘fly comprise a

sul f potassiumnitra her sul

miesnsi Suirdbikg nag&mts irclwied v itaming ! frAfeals,Ahingion atxidvekuyd mixtures
25 or in addition_a | ocal or system c anal gesic such
theregls pYitqnyns w&&en\@tmaeiepaw%ﬁh@wme glaaﬂw,scaiqlw Papigthenate,

rge{cnji rofiE a0 BN EmRR! g% A an &%bé’iﬁﬁlﬂ] é)qh;alﬁfno zsnc acid,

eseénsitizing agents ge3| cs ar tiona
pofisenoids,mnd niiggeestheient. nYyuaritohhel supphgeti includé fmotoi acdds (such

unt, [ about 0.05% 10 about 5% for ex le ..
R bHOHeTIRE LaSaE TGy MGe GRORNGT PRGBS0 a | bisarmitine),
l%trﬁﬁﬁﬁauc'hnass @H’Eﬁlﬂéonﬁdsﬂklf HetHRS » ard Ilﬁél&l@rac@d)mﬂsﬁl oil (including
agent can , innon-limting exanple, or

coatpoaeritk tiereofreuchl asgymegpkﬁo@bahpcdymaturgg@ fatta(sacmﬂrﬁgmpentaenoic
K4P207 2K2P2.07 2H2P20r7 d K2H2P2 07

i eryBRpeRta kL TR AT QI A THE D BRI 079326
PCT/ §6865p/ 091d ldompeeitdnet @ph@@ Riadet ial&htdnCBplidally comprise
phosphat e such as_sodi um tri metaphosphate. In sone

pEefisins gu St sprotginsoing pide sypiikt erotcins iged aengsmpchég@h as peroxide-

SLFALYFAROFARE Gy ASAgBhing GFAESGH, L e e

a4n@Q@6Rbsd dxidaer confi gurations, a breath-freshening
agent ﬁ n be an odor- 5 redu0| ng agent. An odor
redudP éﬁhgeﬁhe c%mmlt@ng upk (dhe mr@-i?pbummthg apéenally comprise

28R on%l fﬁ‘%éd t Eﬁpla§5%19 ueSHLllifféfE SHEI?% Fﬁ'rt% chﬁ%gﬁqgﬁﬁtg‘ calcium
| nc ta as a cop
gwdetophblsphate amdtstmgtmn@n’maaglanés such sal ts include
copper gluconate, zinc citrate and zinc gl uconate.
METHODS

[0067] In various embodiments, the present invention provides methods for
coloring a tooth in a mammal. The mammal can be a human or a non-human higher
order mammal such as a cat, dog, or horse, for example. The methods can c omprise
applying to a tooth, a tooth-coloring amount of a fluid comprising one or more cosmetic

coloring agents and a film-forming natural resin system or synthetic polymer. In some

compositions of the present invention, the synthetic polymer or natural resin is present at
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[ 0064] The conpositions of the present invention
optionally conprise a 10 nutrient. Suitable nutrients
WO pws0dB26/i t ami ns, mnerals, am no acids, and PERUS20865004111
thereof. Vitam ns include Vitamns C and D, thiam ne,
ri bofl avin, calcium pantothenate, niacin, folic acid,
ni coti nam de, pyridoxine, cyanocobal am n,
el o@'le Rakemse R)"/@Cdt Geast ?dogt h S 0RAE£kE abARD0M, % WaBSibout 25%,
t hereo Nutritional supplenments’ incl uge am no aci d
0@@6%} oras ldast abaut 3p¥ank, somd gmab%hl;nemei thlematmrel resin is present at a

ni ne, vocarpitin
1Py 6E Plgiis 25 066 s Ot AdFh oot 0%+ Bhe (ohiby irine cambe a fuid as
dehd?ﬂJeﬁ 'eth%Phé}ha fh $6me bJ)nﬁl\%u%ﬂdﬁg |th8 col6AAP R an comprise one or
t hereof such as onega-3 3) pol yunsatura ed fatty

eIk dehitegind (s ppanirseem @pbnna@g@ntanén @I@tﬁf@ﬁde@a@%ﬁnent the white or
acid nzyme 0 her eaf 0

AR SREREH T PR T LSl B B oty
a6 degeiibs@ hefefrot ei ns. Sui t abl e proteins |nclude n1|k
protelns and enzynes such as peroxi de- 20 produci ng

enzytB96 hnﬁpﬁb@tloﬂl efgadlud scmmomenaﬂgfetb@sp@%h igyention can be
a@@cﬁ%glﬁhﬁg g%ﬁggw { ﬁl%a%'le m%ﬁl%dg hHGOR o %’ ag?sﬁor é}{%ﬁ'@)@, ayyf)phcator

resent 1 nvention
sachpy & Brish aatlbé dippad in mgroeﬁcmtlg flusdu déscabed Idreiguiend the fluid can

(i, P OBRE IR (o0l IR (A A 01 Ber palimiting modes
ollygéﬁggtsfon EAPEShpridd aﬁg{))u%"z?n ém%cﬂ?ﬁﬁlfgsa tobth€e ogﬁﬁg ?li'ﬂ%d, gpplymg a

ention provides hods for I ng a toot
semelid tobttecortimgeluid fronbe stickh mambhng a lipshekyapplying a semi-solid

i gher order ch as a h . )
S & RS Rt ateks ShYBReh O St HspBing 19T 3%, AR using o
t@)@@l%ﬂe ot &Qﬁfe‘i‘nﬂg) bR fiiig AEH WAt addbside fsiri;&' dF&thhg sabﬁﬁbatlon of a
one or nore COS”Eth COlorlng agent s an

fhuiid of fhsnmqmgomal tar@ltedrtesthna tppﬁt epant ﬁ}mtcmnpnsmg the natural resin
esent

TRGERE o RO & REREERD PRV T8 ARDFAT LAl fqe toth can

herembicdady alkiviMtROAGAAS /Q@olWﬁﬁJ%ﬂQﬁhQﬁ)ﬁ% tdoth such that a
| evel of at |east about 100 at | east about 15% at

flaniormg prsrtitho tseth. A filmpnce fyBied cprggmaip ondhegood fogt least about
onEdlur 4P 3hut TR eLl{] FELEIRRL nﬂlg/n&)l abo[l{] gﬁgﬁ};ﬁtégl fﬁ%% about one

resinis presen ["evel eas
vogekab dbeasﬁhraémlmhﬂﬁp&/n fr$hﬁaﬁcm®t'ho ®occks 0@ about th@ ronths. A film
fluid as described earlier herein, In sone

fompgd g AdPPBfan heremoyed; o gxample through Qi‘éﬁ?ﬁﬂ%&a ghprovided by
tgétgfbé@ﬁ% (ﬁt}h%logl%%{e s%%apﬂf%%gh Wﬁ %&g% gf&'%eﬁﬁ éSCS{ﬂ%}?apﬂhQatlon of

acmll\cmt rsyclagse fidr @{amptel sthandli tImladetmmnndeme woufagurations, application
of a corr]npuorsrlltlog of ahe anCHtIOFIJI to'a tooth can have a therapeutically beneficial effect,
even without the presence of a therapeutic active in the composition, as the composition
will prevent acids present in the oral cavity from contacting the tooth.

[0069] In certain embodiments, application of a fluid of the present invention
to teeth requires no special e quipment or training; for e xample, the fluid can be self-
applied by an individual user, or applied by an esthetician. In some configurations, prior

to application to targeted teeth, the teeth can be cleaned, e.g., through brushing, to

promote good adhesion of the fluid. Alternatively, a dental professional such as a dental
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15

as described herein. [0068] Application of a fluid
conposition of the present invention can be
wa@ewsopiseehed usi ng any suitabl e net hods knownP¢Tusives/o04111
art. For exanple, an applicator 10 such as a brush
can be dipped in a tooth-coating fluid described
herein, and the fluid can then be painted onto a
%f}hﬁt o} B cﬁi‘ﬂ@ihttd 4t 1581 tk?fetiﬁfge%ﬁﬁ béthah bR 'hofbtu?ﬁfy u sing p rofessional
1 mting nodes I cation can co I Se
eqpphysnh gndmethwsle prionpe |ﬂsu£ gpraicadert. h hmdnatql;y ffolinveing apphcatlon

BP0 R BB AL ] Do porion,o

poBfnrisatio of mbRAes | tokformt pélkmes RadYeNdll&Wed 6 dcbwd d.In some
dabbing on the fluid using a 15 towelette, or

confgispiénsi Adoetheopting EOPesiHiGanthatiscapeeied tte jepdure for an extended

b BB, B2 i pRhug esbt dpPycioh  Sal ECRIAR P o dona

prefessidial siebial a deytstoma dentabhyianidt, and a pearl escent
partléle can form Adhesion of a filmto a tooth_can

be pl8RHPkd Syrt%m|ea1hpﬂlgnetnrﬁeofftb®p@sw5 IRjfeptipn Carhhg {iiystrated by the
th such that a filmforns over

ﬁ&bﬁlg h‘?fﬁ;&hﬁ%%ﬂﬁno;%gsg formed can remain on the tooth

for at |east about 20 one hour to about one year, from

%ﬁ’ﬁ’ %ge day to about six nonths, from about one

! about three nont hs, or from about two weeks

t o 6[b@'l"“]f t Whﬂ%&ﬁﬂrle ﬁ‘lufsﬂra!ltgé a LOmPBHAD oPtHqu‘Hhtl%ﬂ'&o%nsmg a

renoved or exanple, through friction,

qatunwll el $yptem omlhwhutasalmldn@eadcsmt:pmanﬁ imznlalpwxgmple a fluid
in some enbo t thr h a ation . .

cBinpsie < BHERas! e o B SO HERAREI 2 IRioddt in i, designated

anfbuRiRNEs hehiigdhBleilons, application 25 of a

corrp05|t| on of the invention to a tooth can have a
t her apeut| cally benef| ci al Eﬁlﬂ@&t even w thout the

as t he |conpositi i preve t
oral cgvity fromcontacting the tooth. [0069] In
certainenbodinents appliclation of a fluid of the

present| i nverathanel 96% teeth requires r20035spec! al

equi pmant—o— atrning—f exanpte; f+uird—c—an b
e s elfl- 30 \S'B%?P%e&w% an |nd| vi dual uggs or applied
by an est het icglopRonibmh SOMe jconfiguratixms, prior to
application to targeted tegth, the teeth can be

cl eaned, godlumtsa@hglhn br ushing, to pﬁéﬁote good
adhesi gn—of—the fiud—Akt |||ati'v'c='y', ett-al

prof esqi onal sUB®™s a dentlal 21 WO Zgéél 077326
PCT/ US20057 004 Lgdiachygi eni st or a dentjssd7 can ¢ Tean
the tarlgeted teeth more thoroughly using professional

equi prgr nt and nﬁ@\m)ds pri or to fluid a@ﬁﬂi cation.

| medi gtet Y I uv'\ﬂ‘rl appl Heat+o1; selyvent COnNptr+S d
by the |appl |7=1§a“1"frﬁ|°6 €an be removed, e.'d., through
evapor gt 10N, OfimifdaRYMEr1 zat1 on Oof NDNPEBIS tO Torm
pol ynmerL_can be allowed to accur. In sone
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5 configurations, a tooth-coating conposition that is

expected to endure for an extended period, for
wex@sprB26 for six nonths after application, canCbes2005/004111

applied by a dental professional such as a dentist or

a dental hygienist. [0070] Certain enbodi nents of the

present invention can be illustrated by the follow ng
EE?RM}JL@ii ng exanples. 10 EXAMPLE 1 [0071] This
anple 1llustrates a conposition of the invention

Cor‘rpr[D@?Zlb aThisabxlz[raﬂ)ler dhistmatsy s4 emethbd hofvhhikéngnitie composition
(gearlﬁ ments. In this exanple, a fluid
Ske & éarﬁ i'xture of the follow ng substances can
be DV[OGYS*Ed i Ex AL IRKiH didRideTRYAsnods o§hQW(W/W) and a
Tabl able 1 Substance Amount (percentage w
S Tamiren® my@itagiugbinvm amobeieafinkix7%. 36W) et agrhiveil umith "Duraphat®

FaRs GARUEPRRIIT pdaT Bk QUi FmbRB fbogs she oo
ABeR ROSHRFRRRGBTAOITAR BRI 13:bduEX OV Ra® [ABEA withou

This exanple illustrates a nethod of making the
sedivpoluaridsn Thaesemppgitien phDmeahgRePlacebpapmmyided in fplkle 2.
exanpl e, titanium di oxi de i 180, anmount of 14% (w' w)
and a 5 Timron(r) mca ti anlun1|n an anount of
16. 7% (W' w) arSubsndexed wi tjh " Dumanﬂaﬁoéﬂcknta@ apepo”
(Col gatje-Pal nolive C o.) at| 6 9.3 % (W w).
uraphat|/(r) P lacebo i s the t ooth- adherent or al

phar maqeuti Caéthz%"h%‘l’bé“ Tt uorrde product 298 aptrat(T)

prepared w t hou di um fljuori de. The conposi ti on of
Dur aphat ( r) Whaecbéwiag provji ded in Tabbgil2.
colophonium 33.7
sodium saccharin 0.72
mastic 12.42
shellac 22.61
flavor 0.68
10
EXAMPLE 3
[0074] This example illustrates an formulation for a resin mixture alternative
to Duraphat® Placebo.
15 [0075] As shown in Table 3, Duraphat® Placebo, of the formulation

presented in Table 2, can be replaced with a mixture of the formulation presented in
Table 3. This formulation is expected to provide increased whiteness to the final
composition (and to a user's teeth) compared to Duraphat® Placebo because a natural
resin (shellac), which can be amber in color, is replaced with a colorless synthetic

20  polymer (polyacrylate).
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Tabl e 2 Substance Anount (percentage ww) ethanol 96%
29.36 white beeswax 0.51 col ophonium 33.7 sodium
waamshamea 0. 72 mastic 12.42 shellac 22.61 fPeEmwus2005/004111
0.68 10 EXAMPLE 3 [0074] This exanple illustrates an
formulation for a resin mxture alternative to
Duraphat (r) Pl acebo. 15 [0075] As shown in Table 3,
Duraphat (r) Pl acebo, of therfgesul ation presented in
Table 2, can be replaced with a mxture of the
formul dtion pr&benhed in  Tabl eABoudtpsrcEntagaivay) on | s
expected to provide increased whiteness to the final
conposijtion (and to a user's teeth) conpared to
Dur aphat(T) PLRGRI9eRECAUSE| a natural 29 fsin
(shellgc), which can be anber in color, is replaced
wi t h a |col or whgs begsmtaket i ¢ | 20 poI ymer 0ol yacr yl ate).

V\[) 200 | N772929468 DT/ LICONNE]! NN A4AT Tablae 2 Ciihe
T U1 1OZ \"AYA>/ BB "rJ.J.J. IOI.IJI 333 SHBst-aree

Armount (percéi’?%‘ﬁ’é@nwrbv) et hanol 96% 2 white
beeswaxX 0. 51 4iGQRFQRLUM 3B. 7 sodi unp$accharin 0. 7P
mastic {12.42 polyacrylate P2.61 flavor 0.68 [0076
The exarrpl es anmiasltcher enbodi ment s deskx4bed herein
are exenplary qnd Rot—-Atended—to—be—t4m Liny A

descri bi ng thléof’%ﬂryagcope of con‘pomh@n@ and net hodp
5 of thWIs Tnvenp,@I- EqUi vaJ ent changeg,qgmodi fications
and varli ations o? specific

[0076] The examples and other embodiments described herein are exemplary
and not intended to be limiting in describing the full scope of compositions and methods
of this invention. Equivalent changes, modifications and variations of specific
embodiments, materials, compositions and methods may be made within the scope of the

present invention, with substantially similar results.
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enbodi nents, materials, conpositions and net hods nmay
be made within the scope of the present invention,

wWOowRdk/0sBbet antial ly simlar results. 24 WO 200B¢DUIRAG004111

PCT/ US2005/ 004111 WHAT IS CLAIMED: 1. A tooth coating
conprising: at |least 10% by weight of a filmformng
natural resin system conprising at |east two natural

{5 avE-orant; and pearlescent particles. 2. A

AT CPA iccording to daim1, wherein said
nat urlal r e&iteoth soatsglcentpeisingr om t he group consi sting
of plant resins, anjinal res , oa conmbi nations .10
thereof. 3. A tdefl %PM@‘Q’&GS?&?‘H&WH@%“Wéesm system
wherein sai d naloiilsidees 1ddsSindiRMralGRERE; | ses at | east
one plant resin and at” | east one insect resin. 15 4. A
t oot h coating aacmb¢1tdntl'19ndo Claim1, wherein at |east
one of said natur resins is selected fromthe group
consi sting of. éﬁﬁsﬁf’%tpagéi? | ndi as, copals,
accroides, elem, mastic, sandarac, col ophoni um
shel l ac, and m xtures t her eof . 5. A tooth coating o
accordli ng Adocthareatng ggserding, te flainy gl uwhgreinesdich nagural resin is

0 e f t r
%%ﬁ%fisﬁbg ﬁlle &O% c%gﬂ}t%%jgf % aSl} ar ﬁtﬁgésell?lﬁrggl Peg&a,‘ ]and gombmatlons
thereof, al reS| ns, synthetic natural resins, rosins,
distillates, saps, oils, balsans, gunms, subconmponents
t hereof, and m xtures thereof. 6. A tooth coating
accorging g&%éﬁl%!o%gg aMBfdi %Eb éﬁJTiﬂ f%&ﬁéﬁé}h sﬁﬁsﬁa@ural resin system
system 25 conprises a m xture of cdl oni um nas
@niprisbedtllesst onk plénttredih And atdtash gnameart desng to d ai m 1
wherein said natural resin system conprises from
about 10% up to about 95% by wei ght of said tooth
coatifNg. 38 (Soth LoktRRldecEARte BLIFRE Y WhétBinl lé;llstad)rf@ df said natural
wherei'n said natural® resin system conprises from
ragiosits @@medd’rqbdshﬁt g@Op’octnySMmggift dghmgj Eastdmhhs COpals accroides,
éoatl ng 2005/.077326 / US 005/ 00?1}&%1
T Fdi Rt PBF?%“%S % ARG DR c,forrpr|3| ng

a film form ng polymer selected fromthe group

consi sting of. polyacrylates, polyacrylam des,
5. A tooth coating accordmg to Claim I, wherein said natural resin is

provided in a form selected from the group consisting of: unmodified natural resins,
modified n atural r esins, synthetic n atural r esins, rosins, distillates, saps, oils, b alsams,

gums, subcomponents thereof, and mixtures thereof.

6. A tooth coating according to Claim 4, wherein said natural resin system

comprises a mixture of colophonium, mastic, and shellac.

7. A tooth coating according to Claim 1, wherein said natural resin system

comprises from about 10% up to about 95% by weight of said tooth coating.

8. A tooth coating according to Claim 7, wherein said natural resin system

comprises from about 30% to about 60% by weight of said tooth coating.
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pol yvi nyl pyrol | i dones, pol yvinyl al cohol s,
pol yet hyl ene gl ycol s, pol yet hyl ene oxi des,

w@elogetpeenes, hydroxypropyl met hyl cel | ul oses, PCT/US2005/004111

hydr oxypr opyl cellul oses, hydroxyethyl 5 cellul oses,
nmet hyl cel |l ul oses, carboxynethyl cell ul oses,
copol yners, bl ock copolymers, graft copolymers,

crossy | i nkedo AR |yt accéir&ﬁjnga r@laﬂﬁtl' ?tﬁ%le} QSﬁlﬁﬁgmg 3%iInf¥orming
tooth coat’ing according to daim1, wherein said

mbymerarstleciedp fioge gha gmhpt consisting ant: pelyacitybatiest r polyadnglamides,

RSB idRaes. dlbitnh ST R A PuRp e polyFifylene oxides,
PN stRendd0 hy&htayﬁre?ﬁmeﬂm YBN@BYEsE AfdroRYt¥p AN IRIc8EY |h§/ﬂﬁ)xyethyl

copol yner,  pol raf | uor oet hyl ene,
qgliulph@sx atetlud ice ulgw@n@arb@nmethﬁlwuw@sea pepodyhers,1llockncopolymers,

bt REERe pofl PP BB ) Gt e

fron1the group consi sting of copper OXIde chrom um
oxide, ferric oxide, ultramarine blue, phthal ocyanine

gr eenl0. FD&A toplbeeatipg apcqrding to Fiwm 1, pyhseinsaid zojogps comprises a

D30 o 58, S o s, B, o
@fided - dtwydnmx pxide &&gﬂ&{lﬂmxyxﬁe zinc ox1de polyethylene, polypropylene,

nmet hyl - 4- sul phophenyl ) az aphth enes | fonj,c acid,
qﬁ&dﬁl%PPﬂﬁPwopﬁbfm%’od’Pﬁﬁ‘?t?ﬁ] ethsinen nARsrRRIGIPPIORgRe, and

ﬁﬁ@@egggmgfsulphonlc aci ds of qui nopht hal one or
2-(2-quinolyl) indanedi one, FD&C Yell ow No. No. 5,

FD&C Yel | ow No. 6, FD&C:C?een hb 3, FD&C Bl ue No. 1,

FD&C Bl nd h f h .
Coat i o achaieif gt EEaRiAtY ClRRra ey s splGr comprises a

r%fﬁpﬁlkes&ﬂoraﬁﬁse‘lécfédrﬁ&mﬂ@(gr@ﬁp cé&lstﬁgto‘fQB}!ibe@ Q&ldeNéhromium oxide,
according to Claim 1, wherein said pearlescent

fpmq oflegiltramarinedhluet phthaloayaning grepno P & kiseat Nag lofake, FD&C

RUERY, SRRy DL ER i dsg oBF ke TG gk Fhe 1y i D8C Rea o 3,

ID&UZSR&! Neg @b, I%&HRe@FNiJ » 12ndis&dilimCault @Nelhydfdxy-5-{(2-methoxy-5-
conbi nati ons thereof. 26 WO 2005/ 077326

ety fsspbyrienyllazo} 2anaphthelssesilionis a0y Faodo¥ellongNoo 13, sodium
sglt%'f g\ rr]n%(tur%ﬂ oﬁ@glgd 8@@1 l}gxﬁg Wﬁltds BAL Bl{l’xﬁéﬁﬁal@#{ Blhf r(2 gulnolyl)

nprise a |TE OXl Coa I Ng er el
mSar&dioaetléId&U Uﬁhldi\hexlo gNoups, FI&CsY ¢lgy o. t6,tl’t‘m&@@reen No. 3,

X i ron oxide un1nun1OX|d tin oxide, copper
Fﬁ?(‘%‘g‘@lue Dot dp EP\&QBE@ Norpgrdicom HB@FIS%S t?‘BréP -um oxi de,
chrom um oxi de and conbi nations 5 thereof. 15. A

tooth coating according to Caim 14, wherein said
pear | Bscem tpethtcbatiresaccording to Claim 10, wherein said colorant comprises

titanium oxide.

13. A tooth coating according to Claim 1, wherein said pearlescent particles
are selected from the group consisting of bismuth oxychloride, nacre, mollusk shell, fish
scale, pearl, silicates selected from the group consisting of mica, opal, and silica, and

combinations thereof.
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conprise mca titaniumparticles. 10 16. A tooth
coating according to Claiml1, wherein said colorant is

w@roosa/07seccent rati on of at | east 1% by wei ght BEMUSBRDE004111

pearl escent particles are at a concentration of at

| east about 3% by weight. 17. A tooth coating

according to Claiml, wherein the tooth coating is a

toothy 15 £oakh @Satfnlglﬁcgorﬁfng\’ts Ta8in $3iWiRbLiR shidpearlescent particles
application to a surface sé€lected fromthe group

foingi cmiprige of metadtoxidel cdating whemeinl the umdtalcexdde is selected from the
oS P e S5 G505 a0 DU 58508 ier o
AR NAGdO NHadlRSIRO bxidd 8 barfurh Aidle, CORShEN ©RITROSMd cOMbinations
conprising: 20 at |east 10% of a filmforni ng nat ur al

thesgofn system conprising at |east two natural resins;

a colorant; and an active material. 25 19. A tooth

coating according to Caim 18, wherein said natural

resinsis ASedotletedinkraocortiiig tgaith CHNREhedéihRGidqfearlescent particles
dammars, East, | ndias, copals, accroides, elem,

cREpIIsE micadHapmPartidesophoni um shel | ac, and ni xt ures
thereof. 20. A tooth coating according to C aim 18,

wherein said natural resinis 30 provided in a form

sel edibed fA doothhepating ugecardingy &1t Idigmofl, whenainlishidedolorant is at a

natural. resjns, nodifjed natural resins, synthet]
REgaBATO ﬁ%,lea}sbsﬁqﬁs@’y QVEEn a3 caid spegtloscpy garticles are at a

cGﬁé&ﬁ%onoQMﬁ&st%&?@W&%ﬁt.thereOf’ and m xtures
thereof. 27 WD 2005/ 077326 PCT/ US2005/ 004111 21. A

tooth coating according to Caim19, wherein said

natural resin system conprises.a m xtur.e of ..

col offont dimoEERIEE agrardiogas Kl DameReif g othsgelings 2 tooth
BetHeY @ulof Yefdedislitdle M%Jﬂicﬁtiéﬁ&& aCQIrft@RElc6eANtds @B group
5 a white colorant selected fromthe group consisting

consistinga pf:unatsal deard dental raunfaessi detificiali hardx derdal swrfasiesinerowns,

I T e

pol yt et raf | uor oet hyl ene, pol yhexaf!| uor opr opene, and
m xtures thereof. 10 23. A tooth coating according to

O ai 818, /hiRgith FRAYABICOMPOTIHPN SmRfisiREar | escent
particles sel egitrt ?%(Se{ OS] %%b@@%@f Hgg]f sﬁfssﬁ:m comprising at

bi smut h oxychl nacre, no
scal e, pearl, dedsttvad egurabtegimbed from the group
consisting of mca, opal

a colorant; and

an active material.

19. A tooth coating according to Claim 18, wherein said natural resin is
selected from the group consisting of: dammars, East Indias, copals, accroides, elemi,

mastic, sandarac, colophonium, shellac, and mixtures thereof.

20. A tooth coating according to Claim 18, wherein said natural resin is
provided in a form selected from the group consisting of: unmodified natural resins,
modified natural resins, synthetic n atural r esins, rosins, distillates, s aps, oils, b alsams,

gums, subcomponents thereof, and mixtures thereof.
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and silica, and conbinations thereof. 15 24. A tooth
coating according to Claim 18, wherein said active

woredosniabe i s  sel ected fromthe group consi stipgr/o§2005/004111

antimcrobials, anti-oxidants, anti-caries a gents,
anti - pl aque agents, anti-cal culus agents, bl eaching
agents, breath fresheners, anti- inflammtories,

desengj ti ZArlgotﬁQ:%%rgg a&Hfd’iﬂl?fbt S1aiR"19! #hB%in 8@ natural resin system
m xtures thereof. 20°25. ATooth coating conposition
compises i ngxtued oficodepdibnilOtgmastic,and shellacal resin s ystem

c onprising colophonium mastic, and shell ac;

titani umdioxide; and mca titanium 25 28

22. A tooth coating according to Claim 18, wherein said colorant comprises
a white colorant selected from the group consisting of titanium oxide, aluminum oxide,
tin oxide, calcium oxide, magnesium oxide, zinc oxide, polyethylene, polypropylene,
ethylene/propylene copolymer, polytetrafluoroethylene, polyhexafluoropropene, and

mixtures thereof.

23. A tooth coating according to Claim 18, additionally comprising
pearlescent particles selected from the group consisting of bismuth oxychloride, nacre,
mollusk shell, fish scale, pearl, silicates selected from the group consisting of mica, opal,

and silica, and combinations thereof.

24. A tooth coating according to Claim 18, wherein said active material is
selected from the group consisting of: antimicrobials, anti-oxidants, anti-caries a gents,
anti-plaque agents, anti-calculus agents, bleaching agents, breath fresheners, anti-

inflammatories, desensitizing agents, nutrients, proteins, and mixtures thereof.

25. A tooth coating composition comprising:
at least 1 0% of anatural resin s ystem ¢ omprising colophonium,
mastic, and shellac;
titanium dioxide; and

mica titanium.
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