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Consuners w shing to whiten their teeth have a limted
variety of products fromwhich to choose. Successful
application of some products, such as veneers, crowns
and caps, involves destruction of tooth enanel, and
requires the services of a dental professional such as
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Accordi ngly, the present i AP or s have succeeded in
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caps, involves destruction of tooth enamel, and requires the services of a dental professional
such as a dentist. Thus, there is an ongoing need for new compositions and methods for
imparting whiteness teeth, in particular compositions and methods for whitening teeth that do
not necessitate the destruction of tooth enamel.
SUMMARY

[0003] Accordingly, the present inventors have succeeded in developing
compositions and methods for imparting whiteness to teeth. The compositions can be tooth-
coating fluids comprising particles which are white in color, such as particles comprising a
hydroxyapatite, and at least one organosiloxane polymer such as a film-forming hydrophilic
anionic organosiloxane polymer, for example, a dimethicone/acrylate copolymer or a
dimethicone copolyol. Application of the compositions to the teeth in a mammal such as, for

example, a human, coats the teeth and imparts a whiteness to the teeth.
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hy&roghlgc anionic organosiloxane polymer, for example, a copolymer comprising subunits
of a dimethicone copolyol and a polyoxyalkylene ether, in particular a dimethicone/acrylate
copolymer. The dimethicone/acrylate copolymer can comprise t-butyl acrylate, methacrylic
acid and dimethicone copolyol such as the copolymer having a Chemical Abstract Service
designation of CAS No. 248935-80-0. The copolymer can have a weight average molecular
weight, a number average molecular weight, a Z-average molecular weight or a viscosity
average molecular weight of from at least about 1,000 to about 1,000,000, or from at least
about 75,000 to about 100,000.

[0008] In various embodiments, the organosiloxane polymer can be a silicone
copolyol such as a dimethicone copolyol. In these embodiments, a copolyol can comprise a
siloxane-oxyalkylene copolymer, such as a dimethicone copolyol disclosed in US Patent

6,485,716 B1 to Fei et al. The copolyol can have a weight average molecular weight, a
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DETAILED DESCRIPTION

[0011] In various embodiments, the present invention provides a tooth-coating fluid
comprising a whiteness-imparting particles and a hydrophilic organosiloxane polymer, such
as a hydrophilic silicone polymer. The whiteness-imparting particles can comprise a white
particle or aggregate particles. In some configurations, the white particles can be opaque
particles.

[0012] In various embodiments, tooth-coating compositions disclosed herein can
comprise a fluid carrier. The compositions can comprise a calcium phosphate, and an
organosiloxane polymer. "Fluid," as used herein, means a non-gaseous, non-solid substance

such as, for example, a liquid or a semi-solid. The viscosity of a fluid can range from that of
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[0013] In various embodiments, the whiteness-imparting particles can be any white
colored or white pigmented particles such as, for example, white mineral particles, white
metal oxide particles, or a white polymer particles. As used herein, "white" is considered a
color, and a "white" color can be any color commonly perceived as white, for example colors
set forth in the Vita Shade Guide scale of whiteness, or colors that are perceived as whiter
than those displayed in the Vita Shade Guide. In some embodiments, white mineral particles
can comprise a non-toxic mineral or salt that can impart a white color. In various
embodiments, the white particles can comprise a calcium phosphate. In various
configurations, the calcium phosphate can have a structure selected from tetracalcium
phosphate, amorphous calcium phosphate, alpha-tricalcium phosphate, beta-tricalcium

phosphate and hydroxyapatite (Ca;o(PO4)s(OH);). The calcium phosphate in various
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[0015] The whiteness-imparting particles can be, in some configurations, polymeric
white-colored particles such as disclosed in US Patent 6,669,930 to Hoic. Polymeric white-
colored particles can comprise, in non-limiting example, polyethylene (PE), polypropylene,
ethylene/propylene copolymer, polytetrafluoroethylene (PTFE) or polyhexafluoropropene. In
non-limiting example, the polymeric white-colored particles can be polyethylene PE220,
polypropylene, or PTFE as supplied by PreSperse, Inc., Somerset NJ. In non-limiting
example, the polymeric whiteness-imparting particles can comprise a polymer having a
weight average molecular weight, a number average molecular weight, a Z-average

molecular weight or a viscosity average molecular weight ranging from about 100 to about
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incidence and/or the angle of viewing. Pearlescent particles used in the compositions
described herein can provide aesthetic or cosmetic effects such as, for example, sparkle or
luster.

[0017] Pearlescent particles can comprise a single mineral or chemical species, such
as, for example a silicate such as mica, or bismuth oxychloride. By "mica" is meant any one
of a group of hydrous aluminum silicate minerals with platy morphology and perfect basal
(micaceous) cleavage. Mica can be, for example, sheet mica, scrap mica or flake mica, as
exemplified by muscovite, biotite or phlogopite type micas. In some embodiments, the
pearlescent particles can comprise 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 or mother-of-
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[0019] A tooth-coating fluid of the present invention can comprise white particles
from about 0.01% (w/w) up to about 50% (w/w), from about 0.1% (w/w) up to about 20%
(w/w), from about 1% (w/w) up to about 19% (w/w), from about 2% (w/w) up to about 18%
(w/w), from about 3% (w/w) up to about 17% (w/w), from about 4% (w/w) up to about 16%
(w/w), or from about 6% (w/w) up to about 15% (w/w). In some configurations, the white
particles (including pearlescent particles) can have an average size of from about 0.01 micron
to about 500 microns, from about 0.5 micron to about 100 microns, or from about 2 microns
to about 20 microns in diameter or longest dimension. Such particles as referenced herein are

intended to include primary particles as well as aggregates of particles.
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the polymer can act as a wetting agent for the white particles. In some aspects, a surfactant
polymer encompassed by the present invention can have detergent properties.

[0021] In various embodiments of the present invention, a polymer comprised by a
fluid of the present invention can be an organosiloxane polymer The organosiloxane polymer

can be generally characterized as follows:




herein, nmeans a polynmer having a solubility in water

of at | east about 1 gram polyner per 100 grans water
wa@rooambizent tenperature. In various enbodi mentBCT/ES2005/016146

pol ymer conprised by a fluid of the present invention

can be a filmformng polynmer. In various aspects, the

pol ynmer can be a polyneric binder that can pronote

adhesi on between white particles and teeth to which

the fluid is applied hi various aspects, the pol ynmer

can be an adhesive that can bind both to teeth and to

wh%&ﬁl %’hénd %é{agl erﬁllynorggﬁi.b 0 ca?gx%ﬁﬁ{ stcch tap glk?l? g%’gg’% falkoxy

S, a su
radiﬁﬂ%'l%@gﬁ FE%ED&&E S b Tl < B ol L EaoliC005 X ang 2 can
comRsise PP AUB B s ACHRIEH CnteLRHARiRY go g paiymer. In

of the present inventjon can reduce the surface
sompeerabeshimpets iaeand Bhicee by e sarae exganio mpslical royps f | ui d of

the present invention, and an aqueous |iquid such as

sal [0932k divp hydrephiliy organasilakane pelymer camalsobrears@pait s,

the polyner can act as a wetting agent for the white
orgaadsilogdregol ynmer Sacheasas pesctitsed ia EstopbacPaantt EPORY7848 to Engesser,

enconpassed by the present invention can have
whithtiehgeby inpsrpprtddibeTefelddb2ih]its|eRtixedy. ThY Sni@Hid @k AB i lox amf

the present 1 nvention, a polynmer conprised by a fluid

pol@fneF b RnPedh PEGYET b&ﬁué&?erbfgedlﬁ@th%géy Qﬁlat%ﬁ@@mer and can
pol ynmer The organ05|loxane pol ynmer can be” generall

beSEéfgﬂfe%Sfﬂhé?ﬁlo@ﬁn QhlcQws: wherein R and R2 are

dent anlc radlcal groups such as al kyl,
aryl, or gtkexy—+adieal-s—havi-hg--Lrom-1-to-about., 40
carbons, r nt fron11 to about}] 200; Xjand Z
can conpri or both of
whi ch conf d ph Il%“ {Eﬁr‘ r. In sone
enbodi ment 0 ganlc ftadi ca
groups. ;cm*mcwcn@, (cnw::t-fc& A

wherein a, b, m, n, X, y and z each represent a positive integer ranging from 1 up to about
100,000. The dimethicone/acrylate copolymer as shown above, is the polymerized reaction
product of t-butyl acrylate, methacrylic acid and dimethicone copolyol. The copolymer has
an International Nomenclature of Cosmetic Ingredients (INCI) designation of PEG/PPG-
25/25 Dimethicone/Acrylates Copolymer, and a Chemical Abstracts Service Registry
Number (CAS No.) of 248935-80-0. The copolymer can be, for example, the copolymer
comprised by Luviflex Silk® (BASF).

[0023] The hydrophilic organosiloxane polymer can also be, in various

embodiments, a film-forming organosiloxane polymer.



[0022] The hydrophilic organosil oxane pol yner can al so
be an ani oni ¢ organosil oxane pol ynmer such as is
walzmsniodexd i n European Patent EP1207843 to EngmsBES2005/016146
which is hereby incorporated by reference inits
entirety. The anionic organosil oxane pol yner can
conprise a PEG PPG conjugate of a dinethicone/acrylate
copol yrmer, and can be a polynmer of the foll ow ng
SUT Hpbuf & idorBandRiloxthe Polyher danHPrdpafiid ber of
r eppgsg];t %ﬁg@t [ vrgar} nlt%ge?ﬁ? gﬁari ng f aﬁal u zit%um eroe
' | r..as
et o e ol RoP BB SRORGRALIC Bh SoRRAY A TRE
t - but acrylate, nmethacrylic..acid and di nmethi cone
ety Sttt e i 1 P PR A the FHence of
Nomencl at.ure of, Cosnetic,lngredients (1 NC
polyalkylgnaetiderceitaipiogssiisene dasivaiives ‘ﬁé‘ﬂ‘ﬁ"&’&% ay E&a Jptgnteo.
Copol ynmer, and a Chem cal Abstracts Service Registry
6,48 rvhiduis ingerporged pigatregobreference copphsrrpethedimoyea in the
for exanple, the copolymer conprised by Luviflex
art San jofelye (iRA8RYing p bPRBphilin eothyaheoiphtluding e hydmopkilic preive and a
pol ynmer can al so be, in various enbodi nents, a
silitorenpol yoneripogionrig@racslidoox polgmpid yaerial, 80&eb¢rikkd in U.S. Patent
hydr ophi | i ¢ organosi | oxane pol yner can be prepared by
5,397 Bughetlictols intofwested BSitskintivdly byirefdiencal Vet anBthe€xaiipll RBnown in
one procedure can conprise subjecting ethyleneically
thelSiab o1V &l B dri RRMOAPAIShd-Betd LGk AU dmyetﬂé%lpy&a%é@w F@ﬁnbﬁ‘zing
e

t he presence ‘of pol yal kyl ene oxi de-ctontaining silicone

R S R LBl on i AP e M ggonic aeid
oo SEESRRER SRR B e St U s
h drgphilic porti.on.and

compound 1n the presence of a platlrlllumacatalyst, as described in U.S. Patent No. 4,758,646,
which is incorporated in its entirety by reference.

[0025] The organosiloxane polymer can also be, in various embodiments, a silicone
copolyol such as a dimethicone copolyol, for example a dimethicone copolyol described in
US Patent 6,485,716 to Fei et al., which is hereby incorporated by reference in it entirety.
Some of these silicone copolyols include copolyols which may be represented by Formula I
or Formula II, as follows.

[0026] In certain embodiments, a silicone copolyol of Formula I can have the
following structure:

R');-SiO—[(R'"),-SiO{Si(R*)(R"-O—~C; Hs 0),~(C3 Hs 0)s-R%)0],~Si~«(R")3
wherein each of R'°, R'', R'? and R'® may be the same or different and each is selected from

the group consisting of C1-C6 alkyl; R® is the radical -C Hom—; R° is a terminating radical
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silicone polyner portion into a silicone polyneric

material, as described in U S. Patent 5,397,848, which
WO sosmossporated in its entirety by reference. PYBUS2005/016146

anot her nmethod known in the art involves esterifying

an al pha-beta unsaturated pol yether produced by

pol yneri zi ng al kyl ene oxide, in the presence of ally

al cohol with an al pha-beta unsaturated organic acid,

whithtai YD RGREUEN b alRGY SrofpbMGhe 30 siRdakbbh BRms EALLste? Broup such as
between a térm nal ~unsaturation and a Si H conmpodnd i n

ooy 8 BT ERD th § B JTHOR GiokS Hoo EgHE Bt v Yhtues such

thalégqsé f%get}lkilglt}]é/ sg% Irltg‘féézr FIR bsﬁﬁ(ﬁglgéégﬁgg%} ro&é%?@grs ; clei%tanq The range of

20l bR 45 R e Cuayi. BEeh HaERACh e o it
6,485,716 to Fei et al., which is hereby incorporated

up R onediuarer grele perpent ghexyedivene apite—(Gp He eeang rare b one up to

copol yol s include copol yol s which may be represented
abayy fifiympale perpens of Eewpranyiene unitsrs(Ch lsIws x hpg@ 2@je pf about 8 to

certain enbodi ments, a silicone copolyol of Formula I
abgraAObame ythaga fvalué ofirorg about 2ab abaut 40 Rb ¥Gin€leiighratibns, each of

OP-(C3 H Os- R)Qy-Si-(R 13) 3 wherein each of R10

R', RRIR'Rikd Rih carRied ety oiipg) R° saivbe H matiah be (Heed ordoak, the group
each is selected fromthe group consisting of Cl-C6

R®3hkdd the Rlida$—({d1B) L a8idCBe valu&Bipnd s cBEb Such as to provide a
term nating radi cal whi ch can be hydr ogen, an al kyl

oM AP wRlghPHEhE Bx sl 1 &R B R L RFEH, @Eéﬁ)%/ fﬂ_%fot%gw SRt Rbout

as acyl, or an aryl” group such as p is from

Y MRS 180 o RO KPR R s
18%?&%89££r wei ght in the range of

[0027] In certain embodiments, a silicone copolyol of Formula II can have the
following structure:
(R'")3-SiO-[(R');-SiOL[Si(R "*)(R"-O~(C; Hs 0);—R)0],-Si—(R")3
wherein p has a value of from about 6 to about16; x has a value of from about 6 to about 100;
and y has a value of 1 to about 20 and the other moieties have the same definition as defined
in Formula I.

[0028] In certain embodiments, in both Formulas I and II shown above, the siloxane-
oxyalkylene copolymers can take the form of endblocked polyethers in which the linking
group R®, the oxyalkylene segments, and the terminating radical R® occupy positions bonded

to the ends of the siloxane chain. Thus, one or more of the R'®, R!', R!? and R'? substituents

which are attached to the two terminal silicon atoms at the end of the siloxane chain can be
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200 to 5,000, wherein the segnent can conprise, in

certain configurations, fromabout fifty up to one
waznmsnwd4nol e percent of oxyet hyl ene units - ( @Qr/ERR005/016146

O p- and from about one up to about fifty nole percent

of oxypropylene units -(C H6 Os- ; x has a val ue of

about 8 to about 400; and y has a val ue of from about

2 to about 40. hi sonme configurations, each of R10 ,

subShtuted AHEHRREL B -RRID-E, A, BBLIY) HIORUR orgglt}ftﬁg s@fndit ~-R*-0-

m can be three or four, the droup can
dg c - . . !
(cLRERRSke 1 ot ATERS DSBS RRePic s -

| kyl S nt -(C 2 HA_ @) P- Q- of . .
O-f B Bl B OB b (i aBEe " 005 Hio e | By moeties can
.configuyrat.ions d s can each have a value of from
e’tha%&ﬁ‘# rt‘BteH’r%E’tpa%?‘a‘[“(f%??] In certain enbodi ments, a

silicone copolyol of Fornmula Il can have the follow ng

st r (928} & diprthisgnecppalyq) ufilized; ipvasioyssibrdinpenisf -ty presept

H4 Op- Re)Qy-Si-(R 13)3 wherein p has a val ue of
inventem cabdate commereighavailsle dintedyicenecapelpmer, sfichas) fabexample a

6 to about 100; and y has a value of 1 to about 20 and
copidignataveaitabloireniacsmhavaaltshpplea sechds Dow ComingaSorpahiiored

in Formula |I. [0028] In certain enbodi nents, in both

MiflandMiizh.; Geagdl Electfib OQompabyg Weaterfdid, IN/Y. OWat0e Oy Giskaiigh,
copol yners can take the form of endbl ocked pol yethers

Coh#; ¥d GAdSdhghidtl CHehdich] TOPeRatI3R; HERS XV Rl NH-BRfing examples of
segments, and the term nating radi cal Rc occupy

B SHAES SR QL ADOUEORNOP AR in ik
a 199 hfitRE Sopolyol in cyclomethicone; DOW CORNING® 2-5185C® which is a
45-49% dimethicone copolyol in cyclomethicone; and SILWET L-7622 from Witco; ABIL
EM97 from Goldschmidt which is a 85% dimethicone copolyol in D5 cyclomethicone.
[0030] In various embodiments, the total polymer concentration of a fluid of the
present invention can be at least about 0.1% (w/w) up to about 99% (w/w), from at least
about 1% (w/w) up to about 90% (w/w), from at least about 1% (w/w) up to about 94.9%
(w/w), from at least about 10% (w/w) to about 80% (w/w), or from at least about 20% (w/w)
to about 70% (w/w). In some configurations, the polymer can have a weight average
molecular weight, a number average molecular weight, a Z-average molecular weight or a
viscosity average molecular weight of from about 100 to about 10,000,000; from about 500
to about 5,000,000; from about 1,000 to about 1,000,000; from about 5,000 to about 500,000;

2

from about 10,000 to about 250,000, or from about 75,000 to about 100,000.
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whi ch are attached to the two termnal silicon atons

at the end of the siloxane chain can besubstituted
woeab1t0aes segnent - RIMD-(C2 H4 O P-(C 3 H6 O BCT/Re2003/016146

with the segnent - Rb-O (C2 HOp- Rc. In sone

configurations, a siloxane chain can conprise noieties

such as -Rb- 0-(C2 H4 Op-(C 3 H Os- Rc or the

segnent - Rb-O-(C 2 H4 Qp- Rc. These noieties can at

el t ﬁ‘ﬂgvﬁ-{b‘{i{s %&b?&l[ﬁ%ﬁ@aé obfh-@atihd M@ltﬁgﬁrrg g[’lgéhzlge]rem can

I cone COpO Utl Ized I n various e

ﬁxrﬁ{;&%:&naell% LS ent %l}rf% gcge e(b(ég ﬁgEWlt out %em ﬂ#ﬁ“tgg tq{ g}e}ég’x gﬂ%lr.lgl chloride
opol ynmer avyail abl e om a conme |aI I|er such
s e és&%lﬁ%?%?tﬁwmwm%%fc A ptprronting sqmmapition, such
ElectrlcCo ,. Waterford, NY.; Wtco Corp.
as isReETion eﬁhydcsawapatlteaw%q I e epmiigpratipsap tooth-coating
Cor poration, Hopewell, Va. Non-limting exanples of
COrSpRREia) Oﬁephmp@w&mphwelw%ﬁ@ labens 1 aSBRNI NG( 1)
5225C from Dow Corni ng which is a 10% di net hi cone
copfl0y2) In marps lembedihiestsnetoo DAV DGRMNNESItlon2s 88X herein can
which is a 45-49% di et hi cone copol yol in
be adtehioaeivirdoméeh. WitlowbelAk Tinkited®3: Zhdok g it i¥Ybtlgeved ARt the
EMB7 from Gol dschm dt which is a 85% di net hi cone

adlicBiReh&Obf 4 NuiBhefHt WA WeA MR arh&8 @Jerdeﬁtag@rdquﬁm-fomng
enbodi nents, the total polyner concentration of

po%&) gtzrﬂ\jlegonteﬁ‘tean@ eSS &Akh a'Wlealg/é hlgﬂacﬁl’%f‘wpi%hla&f o RS oAl gJolymer

up to about 99 m at [east a

Co{% W) -up to about 90% (W w), fromat |east about 1%
9 ‘up to about 94. 9%(vv/vv) from at | east about 10%

w/ bout 80 t t 200/
ot Mos30 18 E8 s Smditelts: « fomidshbe fnieh ey i &
ﬁlrﬁ Gﬁﬁgggﬂéga?"&@ Porag i %@Y@hﬁegr?%”% gﬁ%'r%@b“%%%& |a§r

ht or a

formula 10n of a tooth-coating fluid of the present invention can comprise white particles, a
film-forming polymer and at least one solvent. The solvent can be, in certain aspects, a
polymer-dissolving solvent. The solvent can be, in some configurations, a volatile solvent. In
various embodiments, the solvent can be an organic solvent, such as, for example, an alcohol,
such as ethanol. In certain aspects, the organic solvent can be a water-miscible solvent. In
certain aspects, the organic solvent can have surfactant activity, such as detergent activity. A
composition can comprise a solvent in an amount of from about 1% (w/w) to about 90%
(w/w), from about 5% (w/w) to about 98.9% (w/w), from about 10% (w/w) to about 80%
(w/w), from about 20% (w/w) to about 70% (w/w), or from about 30% (w/w) to about 60%

(W/w).

13



viscosity average nol ecul ar wei ght of from about 100
to about 10, 000, 000; from about 500 to about

wG208010800; from about 1,000 to about 1, 000, 00BCT/U82003/016146
about 5,000 to about 500, 000; from about 10,000 to
about 250,000, or from about 75,000 to about
100, 000.[0031] In various enbodi nents, a tooth-coating
conmposi tion as described herein can further conprise

cal fjod) ehsihd dRbddiblts of the Wets{ﬂ? 'tﬂveﬁl%d"g fillda T & r¥¥om a tooth-

theory,” calciumchloride i1s leved t0 increase

coann rfﬁlfcf%sotﬂe gglve% Eerémgxg&g ?dgr%gérg%lgft}%r% dﬁ% yrgtg(g} I&rp%me

urations,,a.tooth-c:

em@%%sﬁ' i @%o Efmﬁ ﬁ%’?ﬁgfgérg?rﬁ 8%&&%(%@-‘/&%@5@%@3%%8@@@%
Wlflft?a{ Wl%ﬁwt%b si 1191 Shioe g@é@q— 405%661%@? aifilm faneg drom a

adhesi ve towards teeth. VVthout being limted by
compRsifiqp hergin pg tasthy in @) el cadty vapes with 815 amoyas@ersentage) of a film-
fluid herein will vary with the anount (percentage) of
forging patyrherraeimpgnens ity the cowpesiidmesnd thadeighieavarsigg htolecular weight of
average nol ecul ar weight of a filmformng pol yner
a fitmrfponieg polyjeO83hpdnentvar i ous enbodi nents, a
tooth-coating fluid of the invention can forma film

on f0BSP I vaivus agBodiflch®)d Rth-doatidp@drhaitioads HeRFiB& herein can
In certain enbodi nents, a fornulation of a

be h® A5G0 BHat Mhefdséd thedf Wlﬂl%uweer?gq%técf%ﬁﬁ&d@ Nt {s8lieved that the
conprise white partlcles a filmform™ng pol yner and

O R e
thet}ﬁm-foﬁnﬁ%ﬁ%glgﬁ [0).4 r&{l £ c’o % VC)nlt %tl 4h§ éwsém e{%%rgolecular

vari ous e s O can
B o L LS e o
megs?urgd xgﬁgesrta;nrcrilar%caldgles?onstglstg %?gwnhlln the art, for example, the adhesive test
disclosed in US Patent 6,613,812 to Bui. In certain embodiments, the adhesiveness between a
tooth and a film formed from a fluid of the present invention can be from about at least 500
pounds per square inch (PSI), at least 1,000 PSI, at least 2,000 PSI, or greater.

[0036] In various embodiments, a tooth-coating fluid of the present invention can
comprise, in addition to white particles and a film-forming polymer such as a silicone
polymer, at least one non-silicone polymer. In various configurations, non-limiting examples
of non-silicone polymers that can be comprised by a tooth-coating fluid of the present
invention include a cellulose such as carboxymethylcellulose acetate butyrate, cellulose

acetate butyrate, or ethyl cellulose, and a polyvinylpyrrolidone/vinyl acetate copolymer such

as Luviskol® 37E (BASF).
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certain aspects, the organic solvent can have

surfactant activity, such as detergent activity. A
WEZWpOBIB#I on can conprise a solvent in an anourtT/0$2005/016146

fromabout 1% (ww to about 90% (w w), from about 5%

(Ww to about 98.9% (ww), fromabout 10% (wWw) to

about 80% (ww), from about 20% (ww to about 70%

(ww, or fromabout 30% (ww to about 60%

(W Yioah P93 9rich8 o5 BOBEAROSBRN RS nbiAG B inven

[ nv?r?t P]gn, 6%1“ fulg!emgcan P%’r moptrﬁo%??g oo?hcogﬁﬁ%hflflmngon can
coxg“érist hl% z?llﬁ{éi\r(g)grt]t \ﬁvlhlz% raerggl\éi%léll af Bl -FARY glrpleql)%nnrl]eérg% ﬁ?lzﬁd rﬁﬂ}% such as,

[
apbra nents, a

nononer s ,C ' he.conposi.ti.on pol ynmeri ze, .

for kR RBIGt CHEPTGI M TEr bt CHBay aciiOn. P BehBowsE puige e
the longevity of a filmfornmed froma conposition

Pregeift &pvgnidon ¢asdimhsr somprissagocayidopiopyLhetaiae shch gs fos gxample, Tego
amount (percentage) of a filnform ng pol yner conponent

Befainet®&-Gonposi ti on and the wei ght average nol ecul ar
wei ght of a filmform ng pol yner conponent. [0035] In
var [(938] dmbadiurembsdimentspptohthemating)cpromsisiosiof iherpresent invention
descri bed herein can be an adhesive that adheres to

cart faethér. coviiplrieg Ui addiisrgtol ar Mstead obwhitdrpatiyles, iatnoh svHiRlcoRygd or
that the adhesiveness of the fluid of the present

PighitMe Mhe @tmicblorat@riy uyddtHerdil® @B&Hbela suP&hree MaRgs infart a color
the filmform ng organosil oxane pol ymer conponent "and

whiRSppMRH 955 tRWE MG orTR Red h&@in‘,"@in%tan?g)extcgi%able hue, tint, or shade,
fil'mform ng organosil oxane pol yner tonponent.

e ST BRI B A0 S5t

R R B 300 il . ity nd e
filmfo d froma fluid of the present invention can

In Ygiops 851111[)(3%618{13,& e pelgrapt eggpe a pigment or dye.

[0039] In some configurations, the colorant can comprise a plurality of pigment

particles. A pigment, as used herein, can mean a particulate colorant. In some configurations,
the compositions of the present invention can comprise one or more colorants at a
concentration, individually or in total, of from about 0.1% (w/w) up to about 20% (w/w),
from about 1% (w/w) up to about 19% (w/w), from about 2% (w/w) up to about 18% (w/w),
from about 3% (w/w) up to about 17% (w/w), from about 4% (w/w) up to about 16% (w/w),
or from about 6% (w/w) up to about 15% (w/w). In some configurations, the pigment
particles can have an average size of from about 0.01 micron to about 1000 microns, from
about 0.2 micron to about 500 micron, from about 0.3 micron to about 100 microns, or from

about 0.5 microns to about 50 microns in diameter or longest dimension.
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pounds per square inch (PSI), at |east 1,000 PSI, at

| east 2,000 PSI, or greater. [0036] hi various
weodsdiosent s, a tooth-coating fluid of the preBEnuUS2005/016146

i nvention can conprise, in addition to white particles

and a filmform ng pol yner such as a silicone polyner,

at | east one non-silicone polyner. In various

configurations, non-limting exanples of non-silicone

pol f)f 1} Paif @Ro REmERERAL RidwitYe @142 A B??E%}l@&lnt approved

qu e present I nvention Include a ce

for q'gtlo%al{‘lg)o X%ngt% && colts%let(i)czlfy azfe%ullaE %%Jetn%{%%hc% as (fi)r example,

OSG ace

rrolidone/vin ceta A

FD%&?%‘?&@F?%@%M@%&@&%%@%Y theFf b o Biso Tt es. Non-

a.tooth-coating fluid of the present invention can
lm%l?ﬁowglefes OhNHhHe sﬂowtsmlwﬁ@ ED ¢ iRef No- 4/{gpdaum salt of

filmformn a funmed silica such as, for
st sceit TOOBReE], M GO ElbbmeBoRp Symethyi-4-

addition, a tooth-coating fluid of the present
sulphaphisnylsmo lc 2maphthalbresulfampadid éoad ¥elewildopempsulphonic acid of

bet ai ne such as for exanple, Tego Betaine (r) L-7.
quinOpt3&bnd)idisulphboid acidrolf qdinoginilsne, aonosnilhonadcidief 2-(2-quinolyl)

conposition of the present invention can further

indafétidries GisulpRord¢lghid bOP-(2-guigslyl) Msdagedion FDBIC Fellow No. 5, FD&C
particles, a non-white colorant or pignment. The term

Yells@NY. 8NED CSleééﬁﬂloh? "M &C tB@uedﬁ§ qr Fb&caBﬁfelm @nﬁ&d R&t #30,
can |npart a col or when applied to a tooth. A color,

phﬁalog%%%e%?{eﬁ' Khits @ eok?gn Xt&t%% ﬁlg}e%f‘bl e hue, tint, or

Glng to spectrun1co|ors
LSP@I@%%%%%“%@%%&E G g seB Rtk B8 Rlent. 1n
sorpil:.' gg ]@rﬂ%{tl;% t ég'aﬁ@(%gzggpg A i:mglror@y@%%l?mesgltt)g énnI?DngcC’ dye such
as, for example, FD&C Green #1 lake, FD&C Blue #2 lake, D&C Red #30 lake or FD&C
Yellow #15 lake, or mixtures thereof.

[0042] In various embodiments, the non-white colorant can comprise an inorganic
pigment. Non-limiting examples of inorganic pigments can include certain metal oxide
pigments such as for example, copper oxide, iron oxide and chromium oxide. Other non-
white inorganic pigments that can be comprised by a tooth-coating fluid alone or in
combination can be, for example, mineral pigments, such as ultramarine blue (lapis lazuli).

[0043] In certain configurations, the colorant can comprise a dye contained within a
water-insoluble polymer. In non-limiting example, the dye FD&C Blue #1 can be contained

within a water-insoluble polymer such as a polyethylene such as that found in polyethylene
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[0039] hi some configurations, the colorant can

conprise a plurality of pignment particles. A pignent,
w@axossadsherei n, can nmean a particul at e col or artT/U$2005/016146

sonme configurations, the conpositions of the present

i nvention can conprise one or nore colorants at a

concentration, individually or in total, of from about

0.1% (W w up to about 20% (W w), from about 1% (w w)

8 % ; @Y Writhn &4 dhe

bedd® (¢ %Wﬁ'f\i,)&HBluggp/ bl l\(;}fc%:ﬁ\glo\;\a,)}agﬂé, € ¥t JBPmaRY

VfT om about 3% A up to 3\//bout 17°/<;(vv/ ,
9 16% ,
AR 20 (51 o
T T R -

. mcrons, fromabout 0.2 mcron to about 500 m cron )
imeR TR GBS A G RETAR B G et Bt AP gRodigents, afhgrapeutic
about 0.5 mcrons to about 50 m crons in dianeter or,
actjvgsgle e selected{&ors they grourngonpistingfanfirsadpragantsEantissengitieity agents,
non-whi te col orant can be a col orant approved for
anti-migrpbial ageniarblpashingagérde dnd derbinatfons themesf Io noy-liamiting example, a
regul at ory agency, such as, for exanple, FD&C or D&C
thepapgmtisndcsivaoah wbyamsagampeofoat itol/StHaenFR)896,208 todeung t he
United States. Nonlimting exanples of non-white

col [00asf $n varidus embbdidenisetle Meesend ifveaibriustoides methods for
tetrai odof | uorescein), Food Red 17,

imParthyEhy RfreSs tb ¢ttt axMmar. TRE Mhmdhi can be a human mammal. The

sul phophenyl ) azo} - 2- napht hal enesul foni ¢ aci d, Food

metffld ?%%c’éﬁ}péﬁg g@éﬁgg wm@gﬁgé eftfa tg&ms}m%f.%!ﬁ%%um of a fluid

di su qui n al one, nonosul pfoni c aci
o PP P B T L e
e o R B i e 5 i Do
poltyqung ESOC];GSCarl %d rlrljerxeil;nlfI rInesSontqehé:)orn(f:"'lgflr'ations, the whiteness-imparting particles can
be white particles, such as calcium phosphate particles. In some configurations, the
whiteness-imparting particles can comprise a calcium phosphate such as hydroxyapatite. The
whiteness-imparting particles can comprise, in some configurations, titanium oxide, mica
titanium, or a white polymer as described herein.

[0046] In various embodiments, the application of a fluid of the invention to teeth
can result in a perceivable increase in tooth whiteness. The whiteness of a tooth that has been
coated with a tooth-coating composition of the invention can 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, A4, C3, B4, A3.5, B3,

D3, A3, D4, C2, C1, A2, D2, B2, Al, and B1), or measured by a skilled artisan using a color
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[0041] In sone enbodi nents, the non-white col orant can
be a dye | ake pignment. In sone configurations, the dye
WO 20e1a#8 be a cal ciumor alum numsalt of an IRDSSWYF016146
such as, for exanple, FD&C G een # 1 |ake, FD&C Bl ue
#2 | ake, D& C Red #30 | ake or FD&C Yel | ow #15 | ake, or
m xtures thereof. [0042] In various enbodi nents, the
non-whi te col orant can conpri se an inorganic pignent.
me 'Auj: ml}shﬂ?legtxsﬁﬁp JilseSM?rfollj o B o, rﬁngg@ﬂtl:%r g)%rﬁmple, teeth to
Phciude Certain retat oxi de plgnen?s such as Ttor
R N i POEE 2Pt ot B gt Ry R p R Wwitness of at
conprised by a tooth-coating fluid._alone or in . )
leagi B ATREETEN ERFRATBIE, figP k%ﬂ%%l 4n agqhﬂ% Ahe preRsRemefowhite particles
. such as_ultramarine blue (lapis [a-Gli). [0043] In _
in eqmapgisiion dgreiyeandesulris teethHbatass brighier thamB Leomihei \sea Shade Guide
dye contained within a water-insoluble polyner h
scatpoof-whitenedssng exanpl e, the dye FD&C Blue # 1 can be
contained within a water-insoluble polyner such as a
pol j08unly |Apphcaioalof asluidwimpositionl of the froleyiddrngande abaatitished
(e.g., Mcroblue Spectrabeads, M cropowders, Inc.) In

usifig hdettiotls Ridvarin R4S Fot Bangd, @h applicadR skt a8 a brush can be dipped in
non- bl eedi ng dye. [0044] In various enbodi nents, the

a tdoMRtEtRE Mul @6 elir, ARd e FulEcBSERE pairIERtth RRE AN
further conprise a therapeutic active hi various

adc?ﬁﬁ)e)xpgi YRR a?gli@ati%ﬂ,?tftﬁeq %Pﬂ-iliﬁlj Y &es Qgﬁgﬁ:tatzc’ﬁl @aﬁtc%ﬂlp;igeoﬁ'ﬁplying

group nsisting of anti-caries a
o R oS8 B P RO B ot oot
SN RN ELT AN S L
for%a?@@}%&ecggyp\éﬁ%ggigm g on the fuid, Gabbing o e flund aing a owelette,
or transferring the fluid from an adhesive strip. Adherence of a fluid of the invention to teeth
can be promoted by allowing the fluid to dry following application to the teeth. In some
embodiments, a film forms as the fluid dries or a solvent component of the fluid evaporates.
A film once formed can remain on the tooth for at least about one hour to about one year,
from at least about one day to about six months, from at least about one week to about three
months, or from at least about two weeks to about two months. In various embodiments, a
film formed on teeth can 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. In addition, in some configurations, application of a composition of the

invention to a tooth can have a therapeutically beneficial effect, as the film formed on teeth
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imparting whiteness to teeth in a mammal . The manmmal
can be a human mammal . The net hods can conpri se
wappbyiogs to a manmal 's teeth a t oot h-whiteni NRCEULM/016146
of a fluid conprising whiteness-inparting particles
and an hydrophilic organosil oxane polyner. In sone
configurations, the hydrophilic organosil oxane pol yner
can be an anionic silicone polyner as described
cal 'tk 8¢ DbarkiBr RN BN CQREE quﬁr@@én%lﬁrtac? B&ween teeth and acids present in the
whi teness-iInparting particles can be white partlcP
orad ¥ as cal ci um phosphate particles. In sone
conflguratlons the whiteness-inparting particles can

a calciu hos hat uch_.as, h xyapatite.
e UPE LGt s BARGR paheriog e el VR yiton to
one .config tions tltanlun1OX|de m c tan|un1 or
teeﬁl TRAYIESS nﬁapwﬁm‘agma%fégﬂam e prmpley f@e%le] 92 b gplf-applied by
enbodi nents, the application of a fluid of the

an ineadial Bser Qs apRliadrbycaresthetician. In sorae qoafigaiaians) prior to application
increase in tooth whiteness. The whiteness of a tooth

to tepthit thp tasgdsedcigetbgan belclpanet, aig.t borigh bowhinggtoquomporsigoodadhesion
of the invention can be determ ned visually by

betpeeam teicomposifiorhartdrtbe MethaABbraeliyvely iadlentabarbfessibnal such as a dental
whi teness (in which tooth color is neasured on a scale

hygitnisttcaadientikt shesem thangidngl téth. mo@lambﬁﬁﬂghlty%inlgqiﬂéte&ton@f
4, A4, C3, B4, A3.5, B3, D3, A3, D4, C2, O, D2,

eqidgmerfiland aie¢hdadh priodb MRBSplieHioRY a skilled arti San

u3|ng a col orneasurenment i nstrunment such as a Mnolta

Ty ﬁlg a'ﬁ‘l QARYE Eﬁﬁ)f) Bts,e%mL&bmﬂ[rﬁgé BY IR A & ﬁel}\g}n?ved

s been appli can ex ncrease in
S§. .0 | east _one.increnme
foll%%rgéllts%pggatm A{) ?e{%ﬁl %g fﬂ"Ing% Ge(yla?c?r%trl]on some ceogg ﬁlérélIl%I*S a tooth-
articles in osition here can , result j
cofBg e RmpRROrE e 5 PHSRERTo EHM o awtfrrdsgwe%d &fample, for six
i de scal of whi t eness. ) ) )
mon s to a year a er application, can be applied by a dental professional such as a dentist or

a dental hygienist.

[0050] The skilled artisan can select a percentage amount and weight average
molecular weight of a polymer of the present invention depending on the intended usage. For
example, a user desiring to whiten his or her teeth for one evening can use a formulation
comprising a low percentage of polymer and/or a low average molecular weight polymer,
while a user desiring a tooth-coating that lasts several months can use a formulation
comprising a high percentage of polymer and/or a high average molecular weight polymer.

[0051] In various embodiments, the present invention encompasses methods of
making the tooth-coating fluids described herein. In various configurations, the methods

comprise combining an organosiloxane polymer and white particles. For example, a
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[0047] Application of a fluid conposition of the
i nvention can be acconplished using nethods known in
wa bwsarw43 For exanpl e, an applicator such as aP@r/usios/016146
can be dipped in a tooth-coating fluid described
herein, and the fluid can then be painted onto teeth
hi addition to brush application, other non-limting
nodes of application can conprise applying a rinse
hycfrggﬁflé §‘ih@cg1e§é)¥?&;r Qﬁ&ggédﬂanédeftﬁ? ?%Eatitg' nl_“h se ¢

ormo Oat
f k
°°m%°§169Fven§' gt ruglg‘]ﬁ?’a&‘? W HERE L W S%éﬁg?m&%
h f dabb the fluid
contFEant.  oush-<piinediul pTRE TOHE IR SREaR g golymer

strip. Adherence of a fluid of the invention to teeth
an¢ whitgparhielengyick as bydremyapatite gartiples i an cganis spixent gichgaethanol. In

application to the teeth. In sonme enbodi nents, a film
sorheeqnfigaratiphre other¢ampiments obz togthsetating fluidsapolse bt added $ush as,

fluid evaporates. A filmonce forned can remain on the
fortesarnplef oeellatost embor atbeapewinactinveur t o about one year,

fromat |east about one day to about six nonths, from

at [08583F SaheubmpositinBealkd hiethdde désciibeddrdi® BielBust@ted fofane

at | east about two weeks to about two nonths. In
folloWin@htsh-BRhRdicRBApIes. @ filmforned on teeth can be

renmoved through friction, e.g., as provided by tooth

brushi ng or mechani cal scn Mg 1N sone

enbodinents t hr ough apM|§§%#¥#f§#—a sol vent, such

t | :

=S, 0085y 3HR ang A0 PG LMo PR Byming 25
di nwen%lon fo#a tooth can have a therapeutlcally

Iﬂ% &S PBY Y8 fect, as the filmfornmed on teethcan act

a%g%f@% r that can reduce oQr, prevent contact

bet B AEPles; pilduig cexppting {miHEre s she foHQwing substances
[0048] In various enbodi nents, application of a fluid

carppe prawded wdbedesigngied @monnts (percent w/w), as shown in Table 1:
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teeth requires no speci al
exanpl e,
wO mgsarioduml user,
configurations,

equi prent or training;
the fluid can be self-applied by an

or applied by an esthetici anPCHUS®0I®6146
prior to application to teeth,
targeted teeth can be cl eaned,

e.g.,

t he

for

t hrough brushi ng,

to pronote good adhesi on between the conposition and

the teeth. Alternatively,
as a dental

a dent al

pr of essi onal
hygi eni st or a dentist can clean the

targeted teeth nore thoroughly using professiona

equi pnment and net hods prioriﬂ%b
vari ous enbodi nents,

[ 0049] hi

tho fliund ~can ha ranmmuaod
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le
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fall o n
LA T A A ] LI

id appli

cati on.
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Lreation
T T AT T OTT

i il a
< O
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after ag
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pliratia
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skitied
wei ght”
he prese

Carbysamidtigicellaes sietge on t h
budyraRRCRICABYser desiring

e i ntend
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ed usags.
h his or

For 7
her teet

one—eventrnNg—Ccan—usSe——3

C%E‘:lq,sé Acsgte Btysts yiner and

£ P |
ruritioara

Jor a3tbh

HOTT—COY

FHSt1Hg—=&

nol ecul

Eqﬁyggqhkgglyner, while a U

o act o caovaor al nant hd
tTTrat Irast s STVveT o LA AR LR

ser des;

FaWo NN N T alal
vAalmT  uotT

ot h-cqy

At AN

Fumesdpyilied ng a hi gh percent

age of-p

AT T OTT

d/ or ah

EfYfiage nol ecul ar wei ght

tha nroacant
+—He—plresent

adinnnt o
JUT TroTrc ]

pol yngf g

rpnvent i o
-0

n variou

sses meth

Teagp Brgginn(ochmidopoppl coat |
Bétaing;a¥-{ cuimoxy omdthyd):NalNi ong
Dimethyl-3-[(1-Oxococonut) amino-1-
Propanaminium Hydroxide Inner Salt)

ng fl utd
, the ne

ed her-e

TOTAL (percentage)

100

100

100

*Luviskol VA 37E ® (BASF) comprises a mixture of approximately 50% ethanol
and approximately 50% copolymer of vinylpyrrolidone and vinyl acetate. It has an INCI
name of VP/VA Copolymer, and a CAS number of 25086-89-9.

[0055] The compositions of these examples can be made by dissolving the Dow

Corning® 5225C copolyol polymer in ethanol followed by addition of the hydroxyapatite

particles. The two components can be mixed in a high speed mixer until homogeneous

dispersion is obtained, followed by addition of the remaining components.

EXAMPLES 5-9

[0056] These Examples illustrate compositions that comprise Luviflex® Silk.
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conpri se conbi ni ng an organosi |l oxane polyner and white

particles. For e

xanpl e,

ahydrophilic silicone polyner

wa2anshm3¢onbi ned with hydroxyapatite parti cl esPCTTtig9e5/016146

conponents can be m xed usi ng nethods wel |
skilled artisans.

a

tooth-coating fluid can be made by conbini ng an
or ganosi | oxane polymer and white particles such as

D g o
Talglgg ca1|'1 € Srtolwncg | %esq
exa a ce OSG

[0052] Sone conp05|t|ons an

]
Iehd fid BmBiiff 4

B i

s

ﬁﬂitﬁr

ra eutl

S YERbstared

conponents 0
dded v gpich as,

active.

known to
In certain configurations,

¥h"b%vn in
a

for

thods descri bed herein

are illustrated by the foll g non-limting

examles. EXAMPLES 1- [ Q053] mle jillustrate
Compone@tnrrpnqi tions con E@mnl@'hmmﬁheﬁﬁﬁ&amp@‘; pExample 10 | Example 11
Hydroxyagatitepartielsna0 copol| yol15 [0054]166n tlhesd8exappl e35 a 15
micron méanpagickodipmetsi ngl a nmi xtuje of the fol | owi hg substances
Luviflex®3itk*be provi ded | n tXe desi ghat ed anmddnt s| ( pebEent 63
PolyvinylpyrvglidoasVatydbwn i h Tal e 1: Table 1 *Luwyi skol VAO37E|(r) 7
acetate (LUBARTV L9THR)SEs| a mi xtune of approxi mtely 50%
CarboxynftH}AdeAhlo8 setidr PX1 nat el'y 5U% copol yrer o 7
butyrate (EMOABY' rol i donej and vinyl acetatje. It hag an I NC

T VP VA Copolymer;, tand_a CAS mnumber jof—

SQwon¢f§§, 8- 89-9. [ 0055] The conpositiagns of these exanples /
Dlmethlc (2N eS| bar Al con sreaam + Ihe MAAL A =W S Y [ ilo Ko} =i o
Ethyl Cellgfiie " C i ae, o) Ol SSOlving the Dov Corpingt i 22o5
Fumed Si %‘; h\j[dro;ya_p_a‘t_l_ gl .es--- The t Moi yCQmJQn@%ES can 1
Ethanol pe njyed in a high <9 ed|ni €8 until -honogeneons -
Plastigel*** 10 - — - —
Dimethicone -—- - --- 0.5 —
TOTAL (percentage) 100 100 100 99 100

*Luviflex® Silk (BASF) comprises approximately 50% INCI PEG/PPG-25/25
Dimethicone/Acrylates Copolymer and approximately 50% ethanol (abs.)

**Luviskol VA 37E ® (BASF) comprises a mixture of approximately 50% ethanol and

approximately 50% nonionic film-forming copolymer of vinylpyrrolidone and vinyl acetate. It has
an INCI name of VP/VA Copolymer, and a CAS number of 25086-89-9.

***Plastigel is a mixture of polyethylene gel in mineral oil. It is believed to reduce sedimentation,
provide hydrophobicity, and improve rheology of a composition.

[0058] The compositions of these examples can be made by dissolving the

Luviflex® Silk organosiloxane polymer in ethanol followed by addition of the

hydroxyapatite particles. The two components can be mixed in a high speed mixer until

homogeneous dispersion is obtained, followed by addition of the remaining components.
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di spersion is obtained, followed by addition of the

remai ni ng conponents. EXAMPLES 5-9 [0056] These
waeExmapiosss i | | ustrate conmpositions that conpri SBCT/US2005/016146

Luviflex(r) Silk.[0057] In these exanples, a fluid

conprising a mxture of the substances shown in Table

3 can be provi ded in the designated anounts (percent

ww): Table 3 "Luviflex(r) Silk (BASF) conprises

appr o gﬂt el yA?QTﬁac{uglgﬁan gsqI{oP i BemhdeIn the above methods and

D net cone/ Acry ymer and approxi mately 50%

B&ﬂﬂ} V\(ﬂ%g]flt c?eBartl ﬁltktﬂ% sc\é Bg/ZEle gﬁ\)en{lggﬁlzg inteHaR4 ha? Al matter

a m X ure 0 hano

Xi teI 50% onlon c fllmf m.ng copol.ynmer .of
coxﬁg ﬁg}f ¢ 40 ov ﬁ%n W&ﬁrpr tggtasal(l tra}tltvg ﬁﬁ@ R%HX nﬁ@.\tmg sense.
name P/ V‘Q Iyrrer and a CAS nunber of
18§1~Vs§tat wrﬁFCé@taF@é ies thathayg heegdangl-ep Ypipg thanaghisnse),
I in mneral oil. It is believed to reduce
lll@éaiomé and exagplesronetdeicrpd o pha Fiprssentatioabiat giyancambodiments of
rheol ogy of a conposition. [0058] The conpositions of
this ineentioprhang loe bavsanot, heempatforingd.di ssol vi ng t he
Luviflex(r) Silk organosil oxane polymer in ethanol
f ol | ole®60]by addi tefedenced citelddn thydspexifiegiivni arehgreliyt incdrpsrated by
The two conponents can be mxed in a high speed m xer

referdhdd in MQAOGEFRP Ukhe di S RRI0HI Fthd Bfetdices Htesn isf iateh@Bdelddy to
addi tion of the renmai ning conponents.[0059] As various

suiaREahe GRMIBnORaIBBKEHER ahif6rsAR@YE adRisfiOH % BRI that any reference
conposi tions w thout” departing fromthe scope of the
t [
BRSPS D PRl o
acct%r aga erﬂn@r%cplw ecntgilhe %gﬁces UnI ess expl [ CI tl y stated

Féci PEHAC I'es ave been done (i.e., using
t he past tense),
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illustrations and exanples are not intended to be a
representation that given enbodi nents of this
wo ewentazen have, or have not, been perforned. POD6SJ005/016146
Al'l references cited in this specification are hereby
i ncorporated by reference in their entirety. The
di scussion of the references herein is intended nerely
to sumari ze the assertions nade by their authors and
wHRTAJOISSMVED 1$ made that any reference constitutes
prior art refevant to patentability. Applicant
reserves the right to challenge the accuracy and
pertinency of the cited references. WHAT IS CLAIMED | S:
Ko OB ORI BBl bR BAR0Ah SR poymer
tooth-coating fluid according to claim1, wherein the
or ganosi | oxane polynmer is a hydrophilic organosil oxane
pol ymer having the fornula wherein; R and R2 are )
2, f*ﬁ‘éféb@ﬁ%l@ﬁtﬂ“}‘? acsPEging te claimile whereidhe exgagpsilpyanetpplymer is a
group consisting of alkyl, aryl, and al koxy radicals
hydroplpili¢ eigagosiloxane potymesbaving #e femrdbons; n is an integer
from1l to about 200; and X and Z are organic
substituents, one or both of which confer
hydrophilicity to the polynmer. 3. A tooth-coating
fluid according to claimz2, wherein the polynmer is a
copol ymer conprising subunrfs of |di met hi cone copol yol
and a pol yoxyal kyl ene ethef.4. Ajtooth-coating fluid
according to claim 3, %m r &g_&ﬁg_gglyner is a
di met hi cone/ acryl ate cop I¥ner

R

-n

wherein:

R, and R; are independently, organic radicals selected from the group consisting of
alkyl, aryl, and alkoxy radicals comprising from 1 to about 40 carbons;

n is an integer from 1 to about 200; and

X and Z are organic substituents, one or both of which confer hydrophilicity to the

polymer.

3. A tooth-coating fluid according to claim 2, wherein the polymer is a copolymer

comprising subunits of dimethicone copolyol and a polyoxyalkylene ether.

24



5. Atooth-coating fluid according to claim4, wherein
the copolynmer is a PEG PPG conjugate of a
walzoveti izeone/ acryl ate copol yner. 6. A t oot h- coRET/II8R005/016146
fluid according to claimb5, wherein the
di met hi cone/ acryl at e copol yner conprises the
pol yneri zed reaction product of t-butyl acrylate,
net hacrylic acid and di et hi cone copolyol. 7. A
4, II\Q(?O -cgﬁ%t Ifﬁgd &H}dgnéﬁ%%bs t3pglg%r91 él) b&%&e %%ﬁlﬁétﬂlcggegacrylate
rrber of 248935 80-0. 8. A tooth-coating fI ui d
CODA’E%?Idl ng to claim1, wherein the organosil oxane
pol ymer is a dinmethicone copol yol polyner selected
fromthe group consisting of (R10)3-SiIO[(R u )2- Siq
-[SI(R12)(Rb-O(C 2 H4 CV(C 3 H6 Os- Rc)Qy-Si-
5. 439%hmm@|ﬂwé@€@nrd@fg tREtpimEy wheremithe gopelymes i %PEﬁé’
same or different and each is selected fromthe group
corjugeté effd digiethicofg/a@§latd ¢opblynRb is the radical - CmH 1-
, Rc is a termnating radical selected from hydrogen,
an al kyl group conprising one to six carbon atons, an
ester group selected froman acyl group and an aryl
6. AltedtRcodtingSluadadcBidagen claim, ivhereinthé Bidnsthi€dr@hiciylfle addlymer
s are each positive integers such that the oxyal kyl ene

ST e polymditbePidaetidn Folhcbbf tbutAScA14TB)] BRIl VIRIdOdHd
colﬁ t he °r%n}§‘é 019 208 toﬁg C?OO vvhgr gf_\yn t'he secg}vngnt

dift@RRsASRSofvpem about fifty up to one hundred nole
lpercent g?fyoxyet hyl ene units -(C 2 HOp- and from

about oneup to about fifty nole percent of
oxypropyl ene units -(C3 HO -, xis an integer from

400, b
7. §astyoduisg fﬁwgggc Walg(tﬁ%gw@yzsw%@rﬁ"éhm Sy s S ek Abstracts
12) (Rb- O M) %%]y Si-(R 13) 3, V\,hereln each
Sela(fce%qglstry ber of 248935-8

8. A tooth-coating fluid according to claim 1, wherein the organosiloxane polymer is a
dimethicone copolyol polymer selected from the group consisting of
(R'))3-SiO—[(R'"),~Si0],~[Si(R'3)(R*—0~C; Hs 0),~(C3 H 0)—R%)0],~Si~(R'?); wherein
each of R', R'"!, R'? and R" is the same or different and each is selected from the group
consisting of C1-C6 alkyl; R® is the radical —Cy, Ham—, RC is a terminating radical selected
from hydrogen, an alkyl group comprising one to six carbon atoms, an ester group selected
from an acyl group and an aryl group, m is an integer from two to about eight; p and s are
each positive integers such that the oxyalkylene segment —(C; Hs4 O);—~(Cs Hg O)s—has a
molecular weight in the range of 200 to 5,000, wherein the segment comprises from about

fifty up to one hundred mole percent of oxyethylene units -(C; Hs O),— and from about one
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R1' , R12 and R13 is the sanme or different and each is
sel ected fromthe group consisting of - C6 alkyl; Rb
wo soshm3sadi cal - CrH2nl- , R is a term nati ngPCEU$SWA3/016146
sel ected from hydrogen, an al kyl group conprising one

to six carbon atons, an ester group selected from an
acyl group and an aryl group, mis an integer fromtwo
to about eight; p is an integer from about 6 to about

up Eo6aboﬁt fi #a1d Iﬂeﬁ'@eg%f crx&g%}:glkef?%ﬁorbl? —%g ap @5‘} , 2 80n n?t@geﬂfrom about

n¥eg rom

8 t?l\:%) |94(5:(Paat | gl a{nl 1H ran'coC Eﬂgou?guggo aCbouk Hb ]'a’ndV\'her einthe

Te par es ar rise mat erial sel ected

®eLTSRHIR B f@ﬂ L izt Qzé’i” G5 Daapif cach of R

paﬁplunMQX|de a magnesi um oxi de, pol yet hyl ene, a
R'pB) yapslfiéiaywéh%smae %@#ﬁrﬁrﬁ@% FASHYS %qké <M {heegroupsconsisting of C1-
pol ytetraf |l uoroet hyl ene, a pol yhexaf| uoropropene and
C6 |Rqa§ thsmadied) eCedtm— 1. is Alanoometing tdidahsgldctediftom hydrogen, an
according to claim9, wherein the cal cium phosphate is
alkylgtogx yaperisingsone1d six Aatbon ttemspat ¢stey ghdupisdleated trod amgacylogroup
claim1, wherein the white particles have an average
andlareargl @oug fm fsranrimtager lfi@astwoatb abbut@idht;p is Ao ifegdtp fom about 6 to
about 500 mcrons. 12. A tooth-coating fluid according

abdu® 16, xeils h Inte ¥ G0 dbolif ®toVdbbilitel 0 2drdi ik @f idte3eR fidfh 1 up to about 20.
average di aneter of from at | east about 10 nicrons up

to about 100 m crons.13. A tooth-coating fluid
according to claim1l, wherein the white particles have

9. ﬂ@ocﬂﬂ %5%&% ttﬁ%cgﬁ&%'in&%é .cfailﬁm, %B%%{?ﬁg%wgﬁg ﬁénrgélrgi Ji;pﬁ %51%Bﬁsed ofa

mcr

tooth i t thod. . .
maf’” R ﬁig‘*oa&ﬁaeﬁ%g’ ‘ehPohe T gtk e BPEA S o PR g
anount a.fluid co r|S|ng a white particl
aluminum oxi e a tin oxide, acalnPum oxide; a magnesium oxide, ap(ﬁyethylene a

polypropylene, a ethylene/propylene copolymer, a polytetrafluoroethylene, a

polyhexafluoropropene and combinations thereof.

10. A tooth-coating fluid according to claim 9, wherein the calcium phosphate is

hydroxyapatite.

11. A tooth-coating fluid according to claim 1, wherein the white particles have an average

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

12. A tooth-coating fluid according to claim 1, wherein the white particles have an average

diameter of from at least about 10 microns up to about 100 microns.
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and at | east one organosil oxane polynmer. 15. A nethod
of inparting whiteness to a tooth according to claim
wdZuosmivsexi n t he organosi |l oxane polymer is a PCT/US2005/016146

hydr ophi | i ¢ organosi | oxane pol ymer having the fornul a
wherein: R and R2 are independently, organic radicals
sel ected fromthe group consisting of alkyl, aryl, and

al koxy radicals conprising from1l to about 40 carbons;
nis an integer from1l to about 200; and X and Z are
organi ¢ substituents, one or both of which confer

13 hX ggo Ic':]cl)altlln%:,t]l acgortdn'@ § gia q 1 t %ﬁgelnﬁ]m&% ?argélfs have fﬂ average

| rrpar eness accordi

[ the onane Chenlca
disRs e P Bt Sep AP GRS R BT 5 Tordsas. 80-0, 17.
A method of inparting whiteness to a tooth according
to claim14, wherein the organosil oxane polynmer is a
di et hi cone copol pol ymer selected fromthe group
1464 msthodiof gnmrtl(lm}olytgws @a[togeh jn 2 mymgpal,yth¢ wiethrd comprising
12) (Rb-O-(C 2 H4 OP-(C 3 H6 Os- Re)Jy-SHR 13)3
appiieg ¢ the éeath a othitRBs-irAfarting RAGunantla RAid comptibieg 8 avtete particles
different and each is selected fromthe group
and atriedssdpnenggaifosilikafbpalykyt.; Rb is the radical - CrH n
-, Rcis a termnating radical selected from hydrogen,
an al kyl group conprising one to six carbon atons, an
ester group selected froman acyl group and an aryl

1594 Hékhod Bf 'nﬁpaﬁ'ﬂn% PhRAREs braQBdth \ﬁ@cotr&lnggpéﬁm?i 4V herdhh @Rd
s are each positive integers such that the oxyal kyl ene

org%ﬁcgﬁl%%ne Jog/n%er kg, @d?olghglcsor'é'argmloxagé‘ﬁol%er having the formula

wherein:

R, and R; are independently, organic radicals selected from the group consisting of
alkyl, aryl, and alkoxy radicals comprisiﬁg from 1 to about 40 carbons;

n is an integer from 1 to about 200; and

X and Z are organic substituents, one or both of which confer hydrophilicity to the

polymer.
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nol ecul ar weight in the range of 200 to 5,000, wherein
the segnment conprises fromabout fifty up to one
waemdn8d43ol e percent of oxyethyl ene units - ( Qr/b#2005/016146
O p- and from about one up to about fifty nole percent
of oxypropylene units -(C3 HO - , x is an integer
fromabout 8 to about 400, and y is an integer from
about 2 up to about 40, and (R10)3-SIO[(Rp )2-Si O
X - - .
167A Lr@tl{oa of %éﬁg?%g?&%t% f@&%& 5@}@1%50?1&(1& /%l Ihdrein the

wherei n eac Is the sane or

oAy 5Dk R SO s a0,

H2m , Rc is a termnating radical selected from

hydr ogen, an al kyl group conprising one to six carbon

atons, an.ester group selected frgman acyl group and
17 o methad of igpastingivpidengss tor2i1aefB AcqrdRg tplaithl 4 pdigtein the

eight; pis an integer fromabout 6 to about 16, X is
orggnogilerangarolymes s adispthiepne soptipeltpolmaer selpeted frpm thygroup

integer from1l up to about 20.18. A nethod of
consmgpiagof ng whi t eness to a tooth according to claim 14,

wherein the white particles are conprised of a

(RITpt8I0-§R ' YIS0 SR YR O HID), 409 Bl €)i-RGAf-S2-(R'*); wherein

cal ci um phosphate, a titani um oxide, an al um num

caddfade?, R, R ardR '@ the s 61 differend 4@ each 158EORE] B8 the group
oxi de, a polyethylene, a polypropyl ene, a

coridinl SNEN RN ERE;s HRPAHNLARIG,, B, R® is a terminating radical selected
pol ytetrafl uoroet hyl ene, a p51y exaf | uor opr opene and

L L Y
s, 5 GBS R e R RS B e
N T e ST G T I
mo?g:?ﬂléltr w%ig?lt 1rrr1l tﬁé ?arr]ée gp 2Ot00to 651?)%8} w}?e?gin rtnl.lecsregrrr]lgr'lt comprises from about
fifty up to one hundred mole percent of oxyethylene units (C, Hs O),— and from about one
up to about fifty mole percent of oxypropylene units (C; H¢ O)s—, x is an integer from about
8 to about 400, and y is an integer from about 2 up to about 40, and
(R'%)3-SiO—{(R'"),-SiOL—Si(R"*)(R™-O~C; H; 0),~R°)0],~Si~(R"?)s, wherein each of R',
R'', R'> and R" is the same or different and each is selected from the group consisting of C1-
C6 alkyl; R” is the radical —C, Hyn—, R®is a terminating radical selected from hydrogen, an
alkyl group comprising one to six carbon atoms, an ester group selected from an acyl group

and an aryl group, m is an integer from two to about eight; p is an integer from about 6 to

about 16, x is an integer from about 6 to about 100, and y is an integer from 1 up to about 20.
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18. A method of imparting whiteness to a tooth according to claim 14, wherein the white
particles are comprised of a material selected from the group consisting of a calcium
phosphate, a titanium oxide, an aluminum oxide, a tin oxide, a calcium oxide, a magnesium
oxide, a polyethylene, a polypropylene, a ethylene/propylene copolymer, a

polytetrafluoroethylene, a polyhexafluoropropene and combinations thereof.

19. A method of imparting whiteness to a tooth according to claim 18, wherein the calcium

phosphate particles are hydroxyapatite particles.

20. A method of imparting whiteness to a tooth according to claim 14, wherein the white

particles have an average diameter of from at least about 0.5 microns up to about 500

microns.
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