TI TLE OF THE | NVENTI ON Conposi tions and Methods for Altering the Col or of
Teet h BACKGROUND OF THE | NVENTI ON [0001]In a manmal , a tooth is conprised
of an inner dentin |layer and a protective outer hard enanel |ayer. The
enanel layer of a tooth is naturally an opaque white or slightly off-white
color; the enanel |ayer, however, may becone stained or discolored. The
enanel |ayer of a tooth is conposed of hydroxyapatite m neral crystals that
create a somewhat porous surface. It is believed that the porous nature of
the enanel allows staining agents and di scol oring substances to perneate
the enanel |ayer and occupy the m croscopic spaces and eventually alter the
col or of the tooth. [ OOO2] TICREBORTEB INWEMTIN t 0 al ter the col or of
their teeth have a limted variet f ducts fro ich to choose.
Successful application ?"‘%%Wﬁ“%ﬂ%&‘&e%‘fd%g‘?#ﬁﬁnﬁg@G?Bﬁg?&?ﬁqﬂ as veneers,
crowns, and caps, involves dBNOKGROUNDASE THRINVENTI®N, and requires the
services of a den pr qf essi onal . ternatively,, a variety of less
destructive oral fggﬂrlé f@?ﬁﬁ%"ﬁ‘mﬂgﬁé‘@&%ﬁmﬁ? P%uzft%eraﬁe’f‘% AN uprofsgtive

appl ihed to lthuﬂeﬂmd m%ekggyaﬁl mdfamarndy@uf Pebth i ﬁalltﬁﬂa}l?ﬁn bﬁuqu&?hi&r or@fi htﬂﬁ
toot h enanel, . ) of .a permanent coloring coat for_tee y
appl i cation O g cﬂgﬁgﬁ%‘ﬁg?ﬁf’éﬂ“}éﬁﬁ?@f oag stgined Op disgpiorgd.  Ehegrameleq t o
the buccal slayérasfea edotti fecdng@bdd bShydWipatie ibRraRictystald haY creB bt
means of addressi 5}% t 0qQt.h js?cdo%%r tion 1include whitening teeth by

appl i cation BFK i & Hhricx TRYs SREC A the sipmg! allofe sgimmgesimt ahi ng
constituent dis@peingedbstanicaio peHRAEShd dndibldayee BhEbddusyhe dnifrobddbib @pdbbd1thd
conmponent or ap ll}él'f’gg get all | 1. c. oxides sinultaneously having filmformng
and pi gnenti fg ‘8‘? AP g golar ofthetpeths e approxi mate col or of natural. BRI EF

SUMVARY OF THE | VYT Cohbumers wisHififdAlter theoolir @8 BR1fr tdefIBNE b it MMHellAsE
conposi tions_and n%t hogs of _altering the color of a tooth. The corpositions

are t oot h- coBPTIFY Tumpheh fq dnese; ﬁ‘é‘ic_efsﬁﬁ PRRiiéat_{OF'ff g rleraering eductipuwek s

col or to teedshiendus broass, AidiEagx YRk HEtEABh AF HofnRREL Add BsuiRi e Géribet

| east one ac‘%‘lﬁft egg‘c))ltlé/r.rer. The application of the conposition to a tooth,
such as a hu ef% - sigak Allemetiylyaryariehs PEis deptrustivneral qase ferwstionnprso

i ncl uded i n Kkdoemiimhe ait whithaisg bERpHIRA %o BE sdbkebf NBothRBd pAbOK tdtitePint DALD DY
applicati ong%.{%‘t he coﬂge?a tions and net hods of preparing the conposition.
DETAI LED DESERABPPBRPARETHE | NVENTI ON [ 0005] The present invention
provi des a t oot h-6083] U@@ﬁ%ﬁﬁ&ﬁﬂc@wﬂwa&mf@yeebﬁaf@ggcah%aﬁr%o&&%&m' or of

Y

teeth. The cogpgfiti?n (Ee m'tci_ t he user to_ percepti iten his or her
teeth or, ifootE¥IRaEEese 5[?@5@ R geplicd i the brecelgndpoef therfeeth isdnowa @ thmot her
col or, such aas dithaekavenshal RehD bLaddAssiiB¥otRAisdE1St2ti6tlincilAE whASRRSE L,
contains a collgr nt agd an_acryl ate polynmer, although other ingredients may
al so be i ncl®BH&H! °’B‘§rfa_ &“yﬁﬁl@l frEmRpREen cqnfainiag gesprideviteagcenttitieati ng at

| east one nuiigeREd A aGgtoddTiqid Yohicte @ laGilA Forffilg/donfpof&it dr %@iﬁﬁgm B

acryl ate polc%%r _maﬁ be filmformng pol yner. Any type. acrylate

pol yner, in P Ag WBT%@Et%tf"%ﬁﬁ dpigemting pipperties sippletedhes nay be
used. Pref erapployimatd ®iczeFeaigd pol yner(s) is one that has a

chem cal / physical structure such that it functions as: (i) a binder to
promot e adhesi on between t WBRES] Y/MMAR OF(IE INDGERTION whi ch the fluid is
applied, (ii) an[eifeBheiResthidhvenfith bRdest8ibodiih glt?ci l?'e%g& otSfQ{t%{ﬁ'& t@eO‘JTo?Jrant

present in ;tﬁge conposition, (iii) a surfactant t educe e-surface
tensi on bet REB el e sprpestiions aig taoiecqating pormmesifinethatindudel (Diadolosantibat i ed,

or reduces RparfbhbAtAcdRNEIHR h?&%)éﬁ?gﬁtk-b&tﬁﬁhghﬁgEleé‘ﬂ%] (I?ij"‘!ltilé’a@fon%”d/ or (iv)
a wetting agent. The acrylate polyner may be a hydrophiliC anionic acrylate
pol ymer, f oPCr¥tsRoNmacroRke appkication of the sesnprsition toya fopthyeitch as ohuradn thathsatabout
1 gram pol ymestohiR kneldd) aB&HgGts WabET ARS m@ﬁﬁéﬁﬂgﬁiﬁ%ﬁ&?&#%mods tatefORL

I clude a oyrrero?atrege

Sui t abl e exanpl es of acryl ate polynmers in Lerp

different alP¥rakadoor i3 penlisationof thesompesitions amtmethedsef pephg ther y| at e, and
met hacryl i cc@mpdditiohne hydrogen atoms of each carbon atom of the individual
nononers may be substituted or unsubstituted and are present in any
relative amount. It may be preferred, however, that the individual nononers
are present in approximately equi nol ar proportions. [0007] The sel ected
acrylate terpolyner may be represented by the structure (1)




t-BuCH3 -0 yO CH H2 wherein x, y and z are positive integers, each

i ndependently about 1, illustratively about 1 to about 10,000, about 10 to
about 1,000, or about 50 to about 500. Each of the hydrogen atons attached
to the carbon atons (including those of the tert-butyl group) may be

i ndependently substituted or unsubstituted. If substituted, attachnent of
any functional group is acceptable, for exanple al kyl groups, alkoxy
groups, al kyne groups, aryl groups, hal ogen atons, etc. [ 0008] The
acrylate polyners may be prepared by any neans known or to be devel oped in
the art. An exenplary nethod includes subjecting nononers to free-radical
pol ymeri zati on, as descri beBETALED BESCRIRTIQN O EHREVVENEION No. 6, 132, 705,

t he contents of 0B H TBE BretRC; i . ace. t.hods
of polymer pre a\l‘{g‘?[i gn kﬁrgév{cﬂﬁ?%&ta ﬁlgﬁg?i? gk?gﬁ&?-ﬁé&@%ﬁé%%&%}ﬁb% e|don of
mononer s, poPyhEthesloref testh. Theromnesisiompermisntivwse taparteptblywhitan hialot ker
unsat ur at ed €QRBR UHdGiredObnal ' ' descri.bed in,
e.g., United States Pat ent %&MJ‘%&%@%&% ?H{fﬁ}gtg%%t%%?%%oﬁo%ahﬁug asabrlae&’

i ncor por at edeh®PEYs, apipay by desisele dhe compositipd 008}inThevlerant phd treaqoylhty pelymeny be
present in adfowKREHL inghddf: i - 1. rheol ogi cal
properties of ?he er]dmp# odﬂ%@g%\?\e@e)eﬁff,wﬁ{aéﬁs& rléet?g?&}él%g ftﬁalﬁeatnﬁ%nyacryl ate
pol yner i s probausnbavieg eleaginve mongrerdevingpamstcrdivanid @ 086 dxjd eserglibe of t he

total conpoSdciy I glﬁ,-as,adggl f@xt}/};ﬁ i % o out. 0.03%to
about 80% ab%y:’lf@%o. {”Ll&fto abou@mGO%hga%oout&O. A)qﬁjg%g%%ﬁ? te‘i’ﬁ@?‘eﬁ%"g‘f‘gﬁ%to
about 30% fEBRlYmErsdhap containponmoriatomondmerss mepbe wedbPraferablyaleablectsy wei ght

of the total TR . ze- or. nol ecul ar wei ght
may be used,’” ependzs%gé_)%)rllt%ahg%ﬁ%%ﬁg%{sggll%ﬁg%&egp%e&tﬁtr IAIPPT 9% 838@?‘1“8%1 by
t he end useri® Promotpadhesiontetfeen thegolorsat anidtike tacthyé whieh thedluydie mpplizd, Gi) wei ght
aver age nol egmsat i : f | e, apout..600 to
about 10, 000, 000, P ting B ot oﬂqw‘g{,ﬂ%S@Q%BWQ%B%?%"B’BBS‘?% Giibe

1, 000, 000, Ab&stanbtheireduces hb sufcS@asIGORWearh dhet colodsd Bl the teatiots twhZHGhe 00,

about 12, 00 ids i, of Foulthe niion BAPME 0 RRALE L W0 (9P ThE

skilled artisan can select a percentage anoun
wetting agent. The acrylate polymer may be a hydrophilic anionic acrylate polymer, for

example, one that has a solubility in water of at least about 1 gram polymer per 100 grams

water at ambient temperature.

{0006] Suitable examples of acrylate polymers include a terpolymer of three different
acrylate monomers such as t-butyl acrylate, ethyl acrylate, and methacrylic acid. The
hydrogen atoms of each carbon atom of the individual monomers may be substituted or
unsubstituted and are present in any relative amount. It may be preferred, however, that the

individual monomers are present in approximately equimolar proportions.



nol ecul ar wei ght of a pol yner depending on the intended usage. For exanple,
a user desiring to alter the color of his or her teeth for one evening can
use a fornulation conprising a | ow percentage of polyner and/or a | ow
average nol ecul ar wei ght polymer, while a user desiring a tooth-coating
that |asts several nonths may use a formulation conprising a high
percentage of polynmer and/or a high average nol ecul ar wei ght pol yner.

[ 0012] The conposition of the present invention includes a colorant. Such
col orants include any substance, material, and/or particle that can inpart
color to or nodify the hue of a tooth. The term"color", as used herein,
descri bes any per[0ei7y dht seldoted actylatd terpolymshaisiche deprebdnetidrty thikbruttade (i M ted to
spectrum col ors, colors conpihéed wi thin_ the L*a*b* col or space, colors
conprised within the R@ colOr “space, as$fel | as bl ack, brown, gray, and

white. The col orant y\pe, of of xanple,la Q. cl e,,0a dye, a pignent, an
ink, a paint, or mxtjure A her The ¢@t01rfint be gpaque, transl ucent
or transparent. In t c\rcunptfancgs e pneferrgd colgrant will be one

that is perceived as ite; ho erﬂ§¥driou otheE col or|s may be
incorporated into th 0825 sit]{ons if %desiref. [ JO13] A n nost
gives rise to a percefied whi pLatafts maNbe a
whi t eness-i nparting particul at Ch mhiteness3kgparting
o AT 2

such as, for exanple,| white m pegrdh paﬁiicl 5, white netlal oxide particles,
or white polyner particles. As used herein— white" is —Tqgnsidered a color,
exanpl e, col Whgeih & y drdiztahe poRitivD trtdfetsBeatid HAEFRAS 563N SRSV SRS B 1o OF
colors that are %@ﬁelved as whiter than those d|s§;a ed in the Vita Shade
particul at e st idihe 6RYod Asths/@Ehdlin}ORosk QX 1M-HRYIErowY) 19§ bk ind%d&fﬁ?”p' e,
caIC|un1pho%§F$Ie, tetracal ci um phosphat e, r phous cal ci um phosphate,
(3Ca3( PO4) 2. fonéx@pR)alkyl Brdusdhifebitd/ BrBRRSMRAL BrolBY aff gholpf AMlofd amsCetd. + 2
substantially aqueoqu i nsof ubl € cal ci um phosphat'e "and non-crystalli ne,

JUOB} g
hydr oxyapat i de@elogbdhiy the @3ty ARk érbyRarFayetd@ incidd SO ﬁﬁ%ﬂ%&ﬁ%ﬁt&ﬁe@-@aﬁ& regate
of hydroxyapatite particles sugﬁ ase%anngAE ( AgF r poration; &in?ield et
i ncl ude " Hy dviotysP alobipratthi helefM rbRRhE, (TP idHBRE of H19mEGHIRARE 1N 1YOT K,
Uni ted Stat%§§Of Anerica). In sonme configurations, hydroxyapatite particles
exanpl e,  sUGHorRBRFsSEM By IGRAILP BN EnratdRARp AR §blyRleriaRRH bf frebdl 50

y. be ﬁ?gkoxyagatite arthIe§ hgvﬁﬂgna nean&g%aﬂg?g%&of
whi t eness-i meajd bynefeRakd i cul ate material is used, suitable exanples include
oxi de of the alkaline earth nmetals (e.g., calcium magnesium and barium
[0016] Addi tvag&th hMerWe BedI6Hi O biopSki¥s of Ml dn o, TRATVENE | '
mat eri al may be con%osced o?gla \i/]\};?:’ét e-%%l oreglag%lﬁglﬂher peg%?éﬁg?%%ﬁg%l yner
otherwi se alch@pdifithn, AP XA houPd.0f%R o5, abblloco3S Mdggt € 1S
di sclosed in Lgited Stgte Patghé 6&6%g¥gg%hgg t?@?/gh%£§g§?§h@gﬁgf whi ch
part1c1 e maid, Bibuste: BabiG Gy @y bBlohsor R AT ARMAERG: of ] enel propyl ene
copol ynmer, polytetrafl uoroethyl ene { or pol yhexa d%ropnpene.
particle. BeabbRIICARLmRASLLE (MnYell [ ] 1 ca
speci es, such gg, for ex?m#%h%%glg%ﬁggiﬁ%egggﬁ&ag”ﬂngcbge,ﬂ%fgﬁ |sr¥1(ﬁl§eha%g’?ﬂ
silicate mnerals with plate norphol ogy ?nd perfect basal (m caceous)
cl eavage. M ca may be, for exanple, sheel mca, scrap mca or flake mca,
pearl escent particles suitable for use in the invention include a conpl ex
conprising nore than one mneral or chem cal species, such as, for exanple,
particles can also be of biological origin, for exanple, fish scale,
not her - of - pearl, cal cium carbonate, pearl, nollusk shell, or nacre. [0018]

circunst ances, the c itiQniwi |11 be\ for at t oNNndl ude pi gnent t hat
col or. \The
5 :
particulate material 5§ i ncl ude p ed or whitq pignented particle
N
and a "white" color may be any’%olor connnnpy perceived as white, for
Gui de, as f Ut Abpedd do shoub 000, or aboutr gda ahoutf ch efhe hydrpgsa atonsg
k] . arm . +
al pha-t ri cal CPEFRhYdgsbstiuted If substifted; sttaghment Surctiopd groyp drassspiabls i t e
poorly crystalli FTHaie polymets sanbe prenared by amyrmeaps kpavan orde hest al | i ne
al ., Sci encdC2prizaiion. asslascribehin) ¢.g-Ndnitad;SiatesiBatentNaufpl 325706+ theconjentsfy apat i t e
may i ncl ude Byt egdrelregeatoplymegizatiop of megemeas pelymssHratiolcéa mixtyre abn- | i ni ti ng
m crons, and,ggg . '
about 10 nm9eeFrilpbin e, Hnltediates Patent Np. 801338, the epmtenéssyfmdich are incorporated
and titani um oxi H99laTheferylate Bolyme mayibs posserd én anyrameugt; thecmonhtanaydfe.
particl e i nPEFYiE: RAYmer jfiressentdn pp pmpunt hbat lessiahoutffl18gbnweight ofthedprell at ed, or
ar e i ncor polefety a0, shput @8 Brte abaut 4636 raboutdSh torabeiic3 Ok irbat 3% to plaaht
[0017] The whi t ent930)i npaeaylateg of amst sizsur aolecwian weighti mayhe used, depending os thent
oxychloride. By "mca" is nmeant any one of a group of hydrous al um num
as exenplified by nmuscovite, biotite or phlogopite type mcas. The
mca coated with a nmetal oxide such as titanium oxide. Pearl escent



MONS powders, BIRON(r) dispersions or NAILSYNS dispersions (all avail able
fromEM Industries, Inc. Hawt horne, New York, United States of Anerica).

[ 0019] The col orant may contain a pignment. Dye | ake pignments and inorganic
pi gnents may al so be used; exanples include netal oxide pignments copper

oxi de, iron oxide, chrom um oxide, and m neral pignments, such as
ultramarine blue (lapis lazuli) or iron oxide. [0020] I f desired, the
colorant may include a dye contained within, encapsul ated, and an ot herw se
entrapped on/or within a water-insoluble polyner, latex or a wax. In a
non-limting exanple, the dye FD&C Blue #1 may be contained within a

wat er - i nsol ubPlEmpihay preveighhaveragp edlewilaheighh it eedt alydue 600, Baasiample, out 6bOb| ue
Spect r abeads i , ne.., rryt w_Yor

Oni e St at o ay PORAG, bl Sobs ettt ool Hapbubit on R snorisioo

col orant is [orabew00;080,aheut 18,00Mtoebatti25@060) swasT4,000M0 Eoud 125000 Gtzbedt at

| east about &g 4 R¥o m&;&of the total conposition, for exanple, about

0.01% to about 50% about 1% to about 20% about 1% to about 19% about
2% to about 18% [@BbHUt Ihetshillabartisantfsel@wbopireohbipt amaln uhd ¥6ikht a9Era@bout 6%

to about 15%(Rll e t ot al .canposi,tion) 0022] In

various enbodi .rr.en@eléﬁggggﬁ%‘éﬁ({éﬁcgnlsng(?lng(l:ell‘g{gré%dH%afgé‘iFr?rﬁWﬂl%%t“ﬁ%r i ncl ude

a carrier. THesitiegte pler themglobef Hinortheetebtbifonons eventng einslyselai fomtiatlatiogel , sol i d,

iy Cony nats o sPRalae phlliae BEMSR e LB Srnis O R B PET oy

can r?nge }‘ r‘&EQEﬁF{ dﬁsiﬁa_gﬁrt@di—gqaﬁhg)i}m&jhm sebﬁwwog;ﬂﬁaﬁeiﬁlmeﬁﬁdth%laﬁbﬁf t hia:j of

an extrenel y, Vi | | n s odi nents, the Brookfie

T scost Lyt stk o BiElobagadic foryinls S o BER st bedn e Height Poyme.

m | |iPascal -sec (W3] s) Thekbmpdsitahiof the pread itivelioh Sndlidas § cdl6rand Guth

Lo about 1, Cob 0P iny SubyelES wtel An pedigto i bt cHpAQF MBS 10

nmPa-s to abdbe fll!PGJ,f@G@)tPaT@,tem “calodl) bs is8f héreinadvedtibed arddGferdBirable hue, tint, or

Conposi 1 on o etk B o St B TR colo b Blfnk ot PRI PY | m on a

t O?]E h sur I ?c,ce}:é ﬁ?*@w'p}@g; q'ompn'@t pithiath -t bRIGHf Tw:rrﬁme, a&h?ufab bﬁ}:l@lb&il‘u@; 2l andei ?gd

suf fici ent | yuadl ntgract an .ushi ng action of, saliva generate

in the oral cavi ?‘5}:9@5 ?J%ﬁr{fi r ﬁaﬁf ?W?eﬁéyﬂf’ﬁg’l LPIEBPR A ik 2 P8k OF ng

sol vent, a vKerds|terend] Temtolorantway be opdque,ithhguol otemhspait, Thamei ¢ Sol vent,
resent i.n the

oot h- coat !‘%i%ﬂ%&%’gss. 8 BRI o1 T 5P T estenVedss dashower Simens ¢ he
total conpo®thet enlors iy be imnpbmtcdadito the chiipbaitidng if gt 99% about 5% to
about 85% about ut  809% out 20% to. agbout 70% or about 30%to
abou]t t 6]9% Ergy_ vvetpé)g?)%’j:n jﬁém%fd%?g:fw E’cﬁpgf‘g?;) ‘i‘”“%l?cfﬁm?‘ﬁ?t?fi@d?‘ilgm N

resu or matgmsn av Gipetdein t . Thecaierantandy hes WIRMR -

[ 0024] The t%%@%&%oqgg@i Si Qon r’rﬁ\{ be in.the fo r% of an an adhesive
that adheres to teeth. W{NGUt Def A eTSR-faRpriiAg Rarfieglale matpriglsingludesnyed t hat
t he adhesi vwhitssolofed phehitopipmaitsd partiod suchss, R @S8R le, WhYE Mihaa é:\amciesvar y with
t he anount of .the acrylate pol.ymer conponent and/or t’he wei ght
aver age nol Gevgﬁ% %?a&eg’gg‘%ﬁ“%?lest ?fe"%{el)fl’ﬂﬁ’f’w gﬂxﬂéesa@rsﬂs herein) "phite" 38 onponent .
Adhesi veneseonsiiyreda cnleaand e twhiss" 0glosiayBednd calhesthmbhly BebSved e \Whitk, Tod e

art, for ex (7 he a hesi v £s isclosed in United States Patent
6,613,812 t0 Bil >’ °§lﬁre‘“’ 5¢ ﬁ%‘iﬂ’t@% B e uide scale REgyipisners.cu oplersdhat atsy
reference. pucapedtawhiterthacthssedisplayédia triiesingesde 8 WBRP Gtk 22 bl.gnd 2
filmfornmed fro # osition, of the present invention may be about at

| east 500 poundrsro peﬁoftsﬁg@}tg’?ﬁﬁﬁﬁ?amwc%!ﬁte|wl may)ipglupss nongtoxicaningral2 | 000
PSI, or greatsel, fof ©02ipleyeuldinn shasbhas, tetRSAIAHnPRbHhIRYarREoldE biidRRd i n the

t oot h- coat gghra?ph%%n'glogi Hﬁns éﬁgﬂmas one_or nore non-acryl ate polyners such
as, for exanprea®RatfisHsen sbetaiisegiymagthasnbate) and|lydwxyapetitai e
butyrate, d@ChiPOSLCAOM) THoGAINA RO Yay®R i dHydS%a, BT i ABstERlaNPT IS,
chitosan, and/or pol yvinyl pyrrolidone/vinyl "acetafe copolyner.

[ 0026] The tooth-coating conposition of the present invention may include
an abrasive such as silica or perlite, spch as, for exanple, CAB-O SIL4g MB
55 (avail abl e from Cabot Corporation, Boston, Massacheusetts, United States

of America). Sutfactants such as cocam dopropyl betaine or dinethicone may
be incl uded.




[ 0027] The tooth-coating conposition of the present invention may further

I ncl ude oral care active agents, i.e., agents operable to treat or prevent
a disorder or provide a cosnetic benefit systematically or within the oral
cavity (e.g., to the teeth, gingiva or other hard or soft tissues of the
oral cavity). Active agents include antibacterial agents, anti-caries
agents, anti-tartar agents, anti-plaque agents, anti-adhesion agents,
desensitizing agents, mal odor control agents or breath freshening agents,
salivary stinulants, periodontal actives, peroxide whitening materials or
ot her bleachin ent natural extracts and essential oils, enzynes,

anti -infl ammdf? ﬁ?lgcal‘é%lpb?spbﬁ'z m@mmcwtapﬁn@z;&}:ﬂ[haymmmwe: Wﬁnemiy act

systemcal ly fmmdu@l@ﬁi Fot exddipls orf &%eﬁwgﬂtémﬁhg{ h ese i nvention

may be used f([)"h éhe treatnent or prevent I’o F"ss°meAct|ve
agent s anong THESERIS &p agetesnte ofdiyinnmpatitoparticles xﬁc]saﬂrﬁﬁ@-HI.APE(BmSF in United

States Pat entCoasiof ﬁ)a%ﬁela%ﬁaﬂfsm%e%sa F1.95 ezfo@r?}dlxgg aiing apptes ofa O 1"C

contents of %a are | ncor por at e
[0029] O her X‘%Pﬁ?@ﬁ”éﬁ? ’émlflﬁ%xt Wmhtm”dd@dablnframtmﬁfednmaweﬂ@@ecm@os| tion

of the preseiYork Duiéd St b f teners, fille
preservgt i ves LIEH requl at ofrr]&éﬂjéi'ﬂ:‘g tlgﬁagﬁi&ﬂhﬁumi‘gﬁgh §r "&Pa‘isﬁewf‘% §maY

surfactants, o PRERERLS ahraller hydeomampiatite pertis]es. aImdmmlmrhMgaﬁcaﬁbEI a0k -

0030] Fl avosa t H as variouys flavorin
A doby e el il Ran g o flonP Pt i e no

al dehydes,

essen%ll al F’éﬁ Yepatitrpagicles hemspmamrdxmqtexmipmmﬁmmo mdﬂf Bﬁﬁkrr@l?n

sassafras, cI ove,[0eIBY I Ci nnanon,

grapefruit, and [r angeftﬁggé\%clpf&ﬁz? éh&{ ‘?@ﬁf?%’;ﬂt%wmw%‘&e@w@le are .

ment hol , car%ﬁ‘@ g‘ de, e off the al{ca)mgga}rﬂmmmohcg ldalehmiTRagheivin, SHEBERRGT Such

as, for exafﬁﬂdwmﬁﬁxp@ﬁaﬁﬁﬁmnﬁﬁﬁ&ﬁh‘;ﬁﬁrﬁmfé chanLng sucrose, "act ose,
rraltose sorbitol . frucfose, dextrose ose, gl ?mcyclamate and

m xt ures t her eof 10016] ‘[d@‘HBlQI]IY «prraltviamwlyswhmmsk-mmg pirtienlfE BRRREI may

i nvention pri@voflpssed Bt NQHTe-£45 ér?:ﬂl e coI or of a toqoth. Such methods
conpri se cont EC“ the to%th mﬂ)ﬂ% 00 % %er(? %él?t?l‘”@?? ISI ng a

filmform nd e%@paes@eqe@reamsmesmm aheshed. NAn ERPRIBT 2

enbodi ment s,polyaietio dsité- nprise _contacting
the tooth with a tooith@?g%ﬁ)%bfggsn%%gqsﬁ%gj ﬂﬁ%@ ?’Pﬁjmaﬁc {980 Hr¥oip.they

col or - al t er iR} ?M‘?@@emwm@dlh@emtyrmm .Other polynlesie 3dlte-LBIBlgCat i on of
t he t oot h- cpaiticlRgmePHRIE, res ts, i ercei vabl e
alteration of. oomhpcol ortﬁo%trh&fggwg’%ﬂgmpy 7’8&’%’@ ?’H‘%Pﬂ@%ap@am%ce of
tooth whi t eR8¥Eraliigroctylens|(BTFR)jee peiphiexethmsmrafena t 00t h that has been coat ed
wi th a tooth-coafp camp ris t

whi t eness- i f?{on{;u‘]part i Sﬁgﬁﬁﬁcgé;lng‘)%étper?ﬁgﬁ%dnﬁ@ﬁgﬂ&W%W@F@Gﬁ Wwith
the Vita Shg%é c¥Gnicharticles ey dnchdeiatsinglessingrhlrorwhérsioal lspedies, subl &Y for %xaﬁ'%ﬁé&” ed
on a scal e sifi eﬁéﬁeﬂﬁg ,,dar est to |'i ght est of

C3, 34, A3. m ,glc%r@%%% @&8@&% D‘é“"%és mogqut any,pge pfi3 growp ofreasur ed

by a skille dé?“tslag’aﬁmﬂ%ﬁlhgatamuwtadnwmﬂaa logh/asid p éifé@iﬂasa‘i'(’:gi}a&g M nol ta
I e

CR- 321 chr osTedvREL i t fI ui d has been a can éexhi bit
an increase in %/ ta%ﬁggge’ﬁ égg'lné%’l s{hgeﬁgg%a Bcfmpa’?’lcﬁéég%keéﬁéauaﬁmﬁtdbyf or

exanpl e, f rBHicAYite; ot or phlogapite type micas hEhFeRBERER pRiticledGi@hle ke aS inthe
invention include a complex comprising more than one mineral or chemical species, such as,

for example, mica coated with a metal oxide such as titanium oxide. Pearlescent particles

can also be of biological origin, for example, fish scale, mother-of-pearl, calcium carbonate,
pearl, mollusk sheli, or nacre.

[0018]  White pearlescent particles particle can be obtained from various

commercial suppliers, including those sold under the trade marks TIMIRON® pigments




whi teness-inparting particle can result in tooth/teeth that are brighter
than Bl on the Vita Shade Gui de scal e of whiteness. [ 0034]

Application of the tooth-coating conposition of the present invention nmay
be acconplished using nethods known in the art. For exanple, an applicator
such as a brush may be dipped in a conposition described herein, and the
conposition can then be painted onto teeth. In addition to brush
application, other non-limting nodes of application may include applying a
rinse conprising a conposition of the invention, applying a sem-solid form
of a conposiéion of the invention froma stick resenbling a lipstick,

appl yi ng a sERIPpawies BIRONBulispersicay arNAILSY N® tispersiapI(aly ivalaldé b &M

conposi tion, hﬂa@@gspﬁc_qfamgm%r%i[ﬂﬂaﬁg%%ggt?%%meg ette, or transferring

the conposition froma tape or stri ®)conposition of the
i nvention to teetlR0Mhy Hepelonntmay doptaid d gwery. Dhelaké ﬂhﬁeﬁt@aﬁiﬁor&%& owi ng
e

appl i cation $igmbhie . dinents...a filmforns as t .
conposi tion IIurgline.s g&f?&i’b& ll\?gdﬁt%)? c rlr%gﬁcg% 15 Bﬁ?h’@%‘éﬂ%@ F?RPBBO’%@E&H@F oides

[0035] | n vaTHIEEmeriiscindarinesal pigriantsyuch actrimerine Slueapis 1:201) &? 19A okilg t 00t h

for at |east aboyggagpe tadl | e,. about . 1 hour fo, about one year,
about one day toqaboEt Eﬁ(&lﬁ%lh%g&)é%ggnﬁ%%ﬁggﬁwc‘E}alﬁf)‘i)mtﬁ’fl*ﬁné"é’s hs, or
about two wePHan piherisemitanped wofor Withinlarwatdr fiesolubletpoliintee Nktex o Wi, fhfor ned on
a tooth may o8- r | 64 e. q., as. proyvi.ded by tooth

br ushi ng or Hrgfc haﬁ%&%’r%ﬁ?ﬁg@%@?Iﬁwl%ﬁéegﬂ%ﬂﬁ’@m‘g,aVfaf'ﬁr'éﬂf@]l‘fble

appl i cat i on ROyt e¥rappask withinipdiyeslsylenfe beade XegiVitrobbic Bpactkabedds aviidbey gt hanol

m Xt ure. Mi. ;L 0 i.nvention may be sel f-applied
by an indi vi dua Qﬁgéeé%’,ﬂ%ﬁ agpl i ’?gé‘t%g‘hbgé%ﬁﬁ&@c&nMWW'sone embodi ment s,
prior to applicalf®H kyaigstmbodiaeits, thowldran gairedntindiehbdteesdingny be
compost 1 i on ange MoAn sl of leds el o e S BLompetion i as o

conposition and the teeth. ernativ
dental hygi &K¥aRle. gpou 0 Hith ebout 596 cdbewtrd. 1% dbattPedis dbdue e%ho BRuE19990T oughl y

usi ng prof egedPng & PAYE d hads,,pr.i o | jcation of the
conposi tion of t heﬁ%ﬁ%’%ﬁ@g{% {lg’gatr']".nﬁq?/‘” abo {)‘5’%?‘] aEHgn’Et {%Pﬁa%‘é@%rﬁg

conposi t i on2PR3y 1% (@l spesigt obthe fotst compositicown or to be devel oped in the
art. For exanpl eggpd - y onposi L1 on made by conbining an
acryl ate pol yrrer[ an _%Hgﬁugﬁéﬁ%ﬁégﬁﬁ%&ggp?@%Qﬁﬁﬁgi pxfugher in an
organi ¢ sol ¥&Ride 8 garieraThe edrrierahay be in thelfaa@la N 1ok )i sBB, e ER ar e
merely ill ugdkipalolivg, 1idsgdo not |imt this.disclosure in any way. EXAMPLES
1-5 [0039] |fr°1 the’g’e_seg’gg"%% %Js%% %J?%%E’é#"%ﬁﬂffm&r R AR CorphrpRRan of Hiesesfartien o

i nventi on cE¥Psi Biettscasityiof thercerriof mbj eanfrarge Gohi WatHf b Sleal Rwable, 19Rde in the

dest gnat ed RERRY fuia A5 1AGMR okBerldPhiRn bocoli hia” 1550 babocihns e,

Brookfield viscosity the composition, at 25°C, may be at least about 0.18 milliPascal-sec
(mPa-s), illustratively about 0.18 mPa-s to about 100,000,000 mPa-s, about 0.5 mPa-s to
about 10,000,000 mPa-s, about 1 mPa-s to about 1,000,000 mPa-s, about 2 mPa-s to about
100,000 mPa-s, about 10 mPa-s to about 10,000 Pa-s, or about 100 to about 1,000 Pa-s.
[0023] The carrier may be, for example, if desired the tooth-coating compasition
of the present invention can be formaulted to form a film on a tooth surface following its
application thereon, the film preferably being sufficiently adherent to counteract any flushing
action of saliva generated in the oral cavity. Such formaultion may include a polymer-
dissolving solvent, a volatile solvent, a water-miscible solvent, an organic solvent, or an

alcohol (e.g., ethanol). The solvent may be present in the tooth-coating composition in an

amount of at least about 1% weight of the total composition, for example, about 1% by to




i LUVI MER(r) 30E 71.8 62 60 67 63
3 4 5 hydroxyapatite 11.2 20 20.6 22 20 L8
pol yvi n§| pyrrolidone /Vinyl acetate(r) (LUVISKOL VA 37E)

about 99%, about 5% to about 85%, about 10% to about 80%, about 20% to about 70%, or
about 30% to about 60% (by weight of the total composition). Such formulation will result
formation of a film on the tooth as the solvent is removed,

[0024]  The tooth coating composition may be in the form of an an adhesive that
adheres to teeth. Without being limited by theory, it is asserted that the adhesiveness of the
composition of the present invention wil] vary with the amount (percentage) of the acrylate
polymer component and/or the weight average molecular weight of the film-forming acrylate
polymer component. Adhesiveness may be measured using standard adhesion tests known in
the art, for example, the adhesive test disclosed in United States Patent 6,613,812 to Bui, the
contents of which are incorporated herein by reference. In certain embodiments, the
adhesiveness between a tooth and a film formed from a composition of the present invention
may be about at least 500 pounds per square inch (PSD), at least 1,000 PSI, at least 2,000 PS],
or greater.

[0025] Various other ingredients may be includeed in the tooth-coatuing
compositions, such as one or more non-acrylate polymers such as, for example, a cellulose
such as carboxymethylcellulose acetate butyrate, cellulose acetate butyrate, ethyl cellulose,
marine colloids, chitosan, and/or polyvinylpyrrolidone/vinyl acetate copolymer.

[0026) The tooth-coating composition of the present invention may include an -
abrasive such as silica or perlite, such as, for example, CAB-O-SIL® MS 55 (available from
Cabot Corporation, Boston, Massacheusetts, United States of America). Surfactants such as
cocamidopropyl betaine or dimethicone may be included.

[0027] The tooth-coating composition of the present invention may further include
oral care active agents, i.e., agents operable to treat or prevent a disorder or provide a
cosmetic benefit systematically or within the oral cavity (e.g., to the teeth, gingiva or other
hard or soft tissues of the oral cavity). Active agents include antibacterial agents, anti-caries
agents, anti-tartar agents, anti-plaque agents, anti-adhesion agents, desensitizing agents,
malodor control agents or breath freshening agents, salivary stimulants, periodontal actives,
peroxide whitening materials or other bleaching agents, natural exiracts and essential oils,
enzymes, anti-inflammatory agents, and/or antibiotics

[0028]  The active agent may act systemically or locally. Thus, oral compositions

of the present invention may be used for the treatment or prevention of systemic disorders.




10 10.3 -- 7 carboxynethylcellul ose acetate butyrate -- 8 7.7 9 ethyl

cellulose 1.4 -- 1.4 1.5 1 finned silica

Active agents among those useful in the invention are disclosed, e.g., in United States Patent
Nos. 6,290,933 of Durga ef al., and 6,685,921 of Lawlor, the contents of each of which are
incorporated herein by reference.

[0029] Other components that may be included in a tooth-coating composition of the
present invention include flavorants, sweeteners, fillers, preservatives, pH regulators,
softeners, thickeners, stabilizers, surfactants, toughening agents, detackifiers, and mixtures
thereof.

[0030] Flavorants may include essential oils as well as various flavoring aldehydes,
esters, alcohols, and similar materials. Examples of the essential oils include oils of
spearmint, peppermint, wintergreen, sassafras, clove, sage, sucalyptus, marjoram, cinnamon,
lemon, lime, grapefiuit, and orange, as well as methyl salicylate. Also useful are menthol,
carvone, and anethole.

[0031] The additive may be a sweetener such as, for example, aspartame, acesulfame,
saccharin, sucrose, lactose, maltose, sorbitol, fructose, dextrose, levulose, sodium cyclamate,
and mixtures thereof.

[0032] In various embodiments, the present invention provides methods for altering
the color of a tooth. Such methods comprise contacting the tooth with a tooth-coating
composition comprising a film-forming polymer and a colorant as described herein. In some
embodiments, methods for altering the color of a tooth comprise contacting the tooth with a
tooth-coating composition comprising a colorant in a color-altering effective total colorant
amount.

[0033]  Application of the tooth-coating composition to a tooth results in a
perceivable alteration of tooth color, for example, an increase in the appearance of tooth
whiteness. For example, the whiteness of a tooth that has been coated with a tooth-coating
composition comprising at least one whiteness-imparting particle may be determined
visually by comparison with the Vita Shade Guide scale of whiteness (in which tooth color is
measured on a scale of standard shades ranging from darkest to lightest of C4, Ad, C3, B4,
A3.5,B3, D3, A3, D4, C2,Cl1,A2,D2, B2, Al, and B1), or measured by a skilled artisan
using a color measurement instrument such as a Minolta CR-321 chromometer. Teeth to
which the fluid has been applied can exhibit an increase in Vita Shade Guide whiteness of at

least one increment, for example, from Al to B1. In addition, the presence of the at least one




1.4 --

1 ethanol 14.2 -- -- -- Betaine -- - -- 0.5 --

whiteness-imparting particle can result in tooth/teeth that are brighter than BI on the Vita
Shade Guide scale of whiteness.

[0034]  Application of the tooth-coating composition of the present invention may
be accomplished using methods known in the art. For example, an applicator such as a brush
may be dipped in a composition described herein, and the composition can then be painted
onto teeth. In addition to brush application, other non-limiting modes of application may
include applying a rinse comprising a composition of the invention, applying a semi-solid
form of a composition of the invention from a stick resembling a lipstick, applying a semi-
solid form using a crayon-like stick, spraying on the composition, dabbing on the
composition using a towelette, or transferring the composition from a tape or strip.
Adherence of a composition of the invention to testh may be promoted by allowing the fluid
to dry following application to the teeth. In some embodiments, a film forms as the
composition dries or a solvent component of the composition evaporates.

[0035]  In various embodiments, a film, once formed, can remain on the tooth for at
least about one hour, for example, about 1 hour to about one year, about one day to about six
months, about one week to about three months, or about two weeks to about two months. Tn
other embodiments, a film formed on a tooth may be removed through friction, e.g., as
provided by tooth brushing or mechanical scraping, or, in some embodiments, through
application of a solvent, such as, for example, ethanol or a water-ethanol mixture.

[0036] The composition of the invention may be self-applied by an individual user,
or applied by an esthetician. In some embodiments, prior to application to tooth/teeth, the
targeted tooth/teeth may be cleaned, e.g., through brushing, to promote good adhesion
between the composition and the teeth. Alternatively, a dental professional such as a dental
hygienist or a dentist can clean the targeted teeth more thoroughly using professional
equipment and methods prior to application of the composition of the present invention.

[0037]  The tooth coating composition may be prepared by any means known or to
be developed in the art. For example, the tooth-coating composition may be made by
combining an acrylate polymer and a colorant such as a hydroxyapatite particle in an organic
solvent such as ethanol.

[0038] The following examples are merely illustrative, and do not limit this

disclosure in any way.




Pl astigel -- --
100 100 100 100

comprising a mixture of the following substances is made in the designated amounts, as

[0039]

shown in Table 1:

0.5 di nethicone -- -- --

EXAMPLES 1-5

0.5 TOTAL (percentage)

In these examples, preparation of the composition of the invention

Table 1
COMPONENT 1 2 3 4 5
perceat by welght
hydroxyapatite 11.2 20 20.6 22 20
LUVIMER® 30E 71.8 62 60 67 63
polyvinylpyrrolidone - 10 10.3 -- 7
/Vinyl acetate®
(LUVISKOL VA 37E)*
carboxymethylcellulose - 8 7.7 9 7
acetate butyrate
ethy! cellulose 1.4 - 1.4 1.5 1
fumed silica 1.4 - - - 1
ethanol 14.2 - - .-
Befaine - - - 0.5 -
Plastigel - - - - 0.5
dimethicone -- - - - 0.5
TOTAL (percentage) 100 100 100 100 100

[0040] LUVIMER® 30E is a copolymer of ethyl acrylate, t-butyl acrylate, and

methacrylic acid and LUVISKOL® VA 37E is composed of 50% ethanol and 50% of a
vinylpyrrolidone vinyl acetate copolymer; each are available from BASF Corporation,
Ledgewood, New J ersey, United States of America.
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100 [ 0040] LUVIMER(r) 30E is a copolyner of ethyl acrylate, t-butyl
acrylate, and nethacrylic acid and LUVI SKOLO VA 37E i s conposed of 50%

et hanol and 50% of a vinyl pyrrolidone vinyl acetate copol yner; each are
avai |l abl e from BASF Cor poration, Ledgewood, New Jersey, United States of
Aneri ca. [ 0041] The conpositions of these exanples are nade by

m xi ng the Luviner 30E and the hydroxyapatite particles in a high speed

m xer until honmobgeneous di spersion is obtained, followed by addition of the
remai ni ng conponents. The conpositions set forth in Table 1 nay be
delivered to a to sukface as.a paint-on using a paint brush. W claim
1. A toot h-coat | ngﬁglglr]rpoﬁ“og}?oﬁl ?ﬂ‘?r‘}?g’l"ﬁg""%}nﬂﬁﬂ ¢ made bompridgsthebudtitner 30B

conbi nat i on &< thehysaexyamtitegtaetiotss yi54 Righ kged RMMSE GrEY ﬁ@xﬁ&ée%ﬁuﬁ ﬁ{sﬂéﬁ% an

acryl ate

pol & ted.b conpqund of fornmula -0 1-HO
70 C CJ{EICZL{’ g"?{"g’%‘? QY acghtw\ﬂ o?‘ther aining components. The compositions set forth in

Table 1 may be delivered to a tooth surface as a paint-on using a paint brush.
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CHNI CI CH2\CH2 CH3 /I |/ CC H2H wherein x, y and z are positive

I ntegers, each independently about 1 to about 10,000, and one or nore
non-acryl ate polynmers selected fromthe group consisting of

car boxynet hyl cel | ul ose acetate butyrate, cellul ose acetate butyrate, narine
colloids, chitosan, and m xtures thereof. 2. The conposition of claim1l
wherein the acrylate polyner has a wei ght average nol ecul ar wei ght of about
600 to about 10, 000,000. 3. The conposition of claim1 wherein the acyl ate
polymer is present in the

We claim:

1. A tooth-coating composition comprising a colorant comprising the
combination of: a particulate crystalline hydroxyapatite colorant, an acrylate

polymer represented by a compound of formula (I):

{-Bu C|)H3
—Q _— — —
\E</ ({sz \\T¢7
0
"N
CH \\c c
\C/ \ \ / lk ¥
Hy \ ’/CHZ ?
N _———c”//’ \\\
SR
- - = _y... —

wherein x, y and z are positive integers, each independently about 1 to about
10,000, and one or more non-acrylate polymers selected from the group consisting
of carboxymethylcellulose acetate butyrate, cellulose acetate butyrate, marine

colloids, chitosan, and mixtures thereof.

2. The composition of claim 1 wherein the acrylate polymer has a weight

average molecular weight of about 600 to about 10,000,000.

3. The composition of claim 1 wherein the acrylate polymer is present in the
composition in an amount of about 0.01% to about 90% by weight of the total

composition.

4. The composition of claim 1 wherein the crystalline hydroxyapatite particles

have an average diameter of 10 mm to 1 micron.
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conposition in an anmount of about 0.01%to about 90% by wei ght of the total
conposition. 4. The conposition of claim1l wherein the crystalline

hydr oxyapatite particles have an average dianeter of 10 mrmto 1 mcron.

5. The conposition of claim1l wherein the crystalline hydroxyapatite is
present in the conposition in an amount of from6%to 15% by weight. 6.
The conposition of claim1l wherein the crystalline hydroxyapatite particles
are aggregated to form aggregates having a nean dianmeter of 1 to 50
mcrons. 7. A nethod of altering the color of a tooth surface in a
cosnetic treatnent, the nmethod conprising contacting the surface with a

t oot h-coati ng conposition according to any foregoing claim

5. The composition of claim 1 wherein the crystalline hydroxyapatite is present

in the composition in an amount of from 6% to 15% by weight.

6. The composition of claim 1 wherein the crystalline hydroxyapatite particles

are aggregated to form aggregates having a mean diameter of 1 to 50 microns.

7. A method of altering the color of a tooth surface in a cosmetic treatment, the
method comprising contacting the surface with a tooth-coating composition

according to any foregoing claim.
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