TOOTH- VWHI TENI NG COVPCOSI TI ONS COVPRI SI NG SI LI CONE POLYMER AND METHODS
THEREFOR FIELD [00011 This invention relates to conpositions and
met hods for inparting whiteness to teeth. BACKGROUND [ 0002]
Consuners wishing to whiten their teeth have a limted variety of
products fromwhich to choose. Successful application of sone
products, such as veneers, crowns and caps, involves destruction of
tooth enanel, and requires the services of a dental professional
such is a dentist. Thus, there is an ongoi ng need for new
conpositions and nethods for inparting whiteness teeth, in
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Accordi ngly, the present inventors hav ded i n devel opi ng
conpositions and net hods for inpgﬁgﬁiggﬁﬁﬁﬁgﬁﬁ%% to teeth. The
conposi tions can be tooth- coating quigs conprising particles which
are white in rotor, such as particleslg rising a hydroxyapatite,
and at | east one_or osi | oxane polymer such as a filmfrmn _
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human, coats the teeth and inparts #ﬁgﬂﬁ s to the teeth. 6 100041
Thus, in various enbodi nents, the ention can involve a
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from which to choose. Successful application of some products, such as veneers, crowns and
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 ora
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.



one organosi | oxane pol yner, 10005) Methods of inparting whiteness to
a tooth in a mammal are also enconpassed in various enbodi nents of
the present invention. The nmethods can conprise applying to the
tooth a whiteness-inparting anmount of a fluid conprising a plurality
of white particles and at | east one organosil oxane pol yner. [00061
Met hods of nmaking a troth-coating fluid are al so enconpassed in
various enbodi nents of the present invention. The nethods can
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| east about [0007] In various embodiments, the organosiloxane polymer can be a film-forming

hydrc;philic anionic organosiloxane polymer, for example, a copolymer comprising subunits
of a dimethicone copolyo! 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



75,000 to about 100, 000. 100091 In various enbodi nents, the plurality
of white particles can be independently conprised of a materi al

sel ected fromthe group consisting of a calcium phosphate, a
titani um oxi de, an alum num oxide, a in oxide, a calciumoxide, a
magnesi um oxi de, a pol yethyl ene, a pol ypropyl ene, a

et hyl ene/ propyl ene copol yner, a pol ytetrafl uoroethylcne, a
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non-solid suhsta suc aliquid or a sem -solid.
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particles can be from about 0.5 microns to about S00 microns, from about 10 microns to

about 100 microns, or from about 20 microns to about 50 microns.

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



intended to include thixotropic liquids, gels, colloids, pastes,
ointnments, and guns. A fluid of the present invention can have a
dynam c viscosity, neasured at 25 C, ranging fromat |east about
Del g mlliPascal-sec at |east about 0.5 nPa-s, at |east about 1
nPa-s, at |east about about 2 irPa-s, at |east about 50 rope-s, at
| east about 100 nPa-s, at |east about 10 nPa-s, at |east about 100
rnPas up to about: 100,000 m ca- s up to about 1,000,000 nPa-s, up
to about 10, 000. nPa-s, or to about 100, 000, 000 nj Pa-s
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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



hydr oxyapatite particles such as nano- HAP ( BASF cor poration; Bonfield
et al., Science 289, 751-754, 2000), Non-limting exanples of a

hydr oxyapatite i nclude Hydroxyapatite Al (H nted, O d Bethpage, NY),
and a hydroxyapatite supplied by BASF corporation. In sone
configurations, hydroxyapahte particles can conprise aggregates of
srnal | ee' hydroxyapatite particles, In nun-limting exanple, such
aggregates can have a nean dianmeter of fromabout 100 m to about
1000 rim an ri se hydr apatite artl hav mean
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oxide. The metal oxide can comprise any metal oxide that provides a white color, such as, for
example, titanium oxide, aluminum oxide, tin oxide, calcium oxide, magnesium oxide,
barium oxide, or a combination thereof.

[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



100161 In sone enbodi nents, the evhileuess irupar ins particles eau
conprise pearlescent particles, In sone configurations, the

peari escent particles can provide a white pcarleseen appearance to a
conposition herein. "Pearl escence" and "pearl escent," as used

herein, refers to an optical property of a material in which the

mat eri al can have a pearl-like, [|ustrous appearance. In sone
configurations, a pearlescent material can provide an appearance of
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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, sparkie 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-



described as Thmron' (r) pigments, fiiron(r) powders, Biron(r)

di spersions or Nailsyn(r) dispersions (all registered trademarks of
EM I ndustries, Inc. Hawt horne, NY, division of E. Merck). For
exanple, mca titanium particles can be pearl escent particles such as
Tinairon(r) particles. Wite pearlescent mca titaniumparticles can
be, for exanple "Silverwhite" Timron(r) particles such as
Tirniron(r) Siarluster MP-11S, Timron (r) Super sheen MP-1001,

Ti i S le MP-47, Ti | k MP-1005
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Cluster MP-149, Timron(r) Super Silver, Tirniron(r) Stardust M 80,
Timron(r) Rré?lc Silver or Tiniron(r) Snowf | ake MP-99. [10191
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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.



can be a polyneric binder that can pronote adhesi on between white
particles and teeth to which the fluid is applied. In various
aspects, the polyner can be an adhesive that can bind both to teeth
and to the while particles. In various aspects, the polyner can be a
surfactant, In sonic enbodi ments, a surfactant polynmer of the
present invention can reduce the surface tension between white
particles conprising the fluid present invention, and teeth. to which
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copol yrer, ?lﬂgi i€ Qﬂ})lied. In some embodiments, a surfactant polymer of the present invention can

reduce the surface tension between white particles comprising a fluid of the present
invention, and an aqueous liquid such as saliva comprised by an oral cavity. In some aspects,
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:
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be a polymer of the following structure:
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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.



al kyl ene oxide, in the presence of ally alcohol with an al pha-beta
unsaturated organic acid, and subsequently performng an addition
reaction between a termnal unsaturation and a SiH conpound in the
presence of a platinumcatal yst, as described in US, Patent No. 4,;

, 58,646, which is incorporated inits entirety by reference. [00251
The organosi | oxane pol ymer can al so be, in various enbodi nents, a
silicone copolyol such as a dirnethicone copolyol, for exanple a

)L, OB STRSPMIR e RS S MRy L

al., which is he ora cein

Fepr esont od °‘59@E§f?$8?9“' _Xc%?m* B %ﬁg@"ﬁ?’gWﬁk@?ﬂﬁ”\?m%ﬁ%s%’éicﬁrﬁ

oo ML, SRl BB £ RE 10
3-14 O --( S}?ltygik;igne(&%]de coHtrarnm (s\'?licfme dgﬂz&gés as &e@c %ﬁrlﬁbrﬁ?&? Of R70,

R', R 2 and me or rént an each i s selected

from the gr0up (60 Wﬁicgtd\,,ﬁ rﬁérat&l l%@ﬂﬁ%t?%g ’refgeﬁc% Wﬁr rRdioq %ovg il @

tenni nating fadi cal can en, group of one

to six carbap af Q0ye AfoRSlEh %rgmbé&%oee%hm@ﬁmmgngmﬁa iR WOl

such as phenyl; Inis fromftw to about "el ave ues

ol ccul ar @P‘Sﬁ%“%@?i%@%@%%% E'%bg%ﬂr &%ﬁ%ﬁdﬁ]ess%ﬁﬁ‘in?
can COMDr 1 5,390 B4 OhI A1 nEARL htg(rm&' o vas ahop a%tflér%etljrbg héhPRe

hundred nol e per cént ene unl S’ -- rom

about one upd lnmygs@f%gout B-REI G HirafRl B‘gﬁm& ﬁég%y;pw]%mﬁg

H6 O, ; x has val ue out 4

from about %lkgll%n &Et 1n4tQT191]e§én§'eomll§: %Eéﬂggﬁftggﬂ i@ﬁlﬁﬁgegagﬁllg%tﬁ)&teﬂ 57 amBaJld,

R 2 and R 3 can gr oup; e or

four, the g ranJRlbseane ﬂ?ger@&nﬁﬁﬁ aag*h&?lleactl()%)vgem a B REs MR MBS ] si

and s can be such as pro r
compound in the presence of a platinum catalyst, 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'"),~Si0},—[Si(R'))(R’~0—~C; Hy 0),~(C3 Hg 0)s—R%)0],~Si«R ),
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, Hym—; R°is a terminating radical

10



nmol ecul ar wei ght of the oxyal kyl ene segnent -(C2 114 Or-(C3 H6 O
)s-- of between about 1,000 to about ,,000. in certain
configurations, p and s can each have a value of fromabout 18 to
about 28. 10027] In certain enbodi nents; a silicone copolyol of
Formula Il can have the following structure: (Rte)s 80 [(R.)a SiO]
[ iI{R }(I ~-3C zH ) RO)f} y Si--{RE3)3 wherein p has a val ue of
fromabout 5 to aboutlS; x has a value of from about 6 to about 100;
and y has a \yal.ue noi eties have th

same defini t1 o0 cgrég%}é’il‘df(%g'b%gi% g’k%?‘%?ﬁ?r}gn%g%t’%%%g{l atos, A, epigF foup such =
oxyal kyt ene “SUars et Rt Brefempt foim bro BAGHT sehEs Bl SRERGhs o
or m nat | ng TAUE Sxrfere siiopl G B BPotes 6o 6P Yl M s o
subst tuent 200kt Ol uhE0E e 8 come e T AP P BT AP
RO (C phls HleHALE BRpRERB BRe iR VRS o SRR o
ol et es suchoaan BT RO oEh R Rt RO RREP DRI

& st oxane. Sho A0 SR, ERRRERCFAR B2 B pdRias P So AP Fongfili St

enbodi ment s I@‘f Rt' 1hﬁ12g£§ ﬁer&%b% £%gt3@:,g?cgu£gﬁ$ﬁag%e ﬁ; E)%E%TFEE ﬁlire%lolr ¥oura \{l‘?l I glppl €

di et hi cone "cdpof yner, suc e a ’copolyner avai’'l'abt e

| E . S Rare
M ch. ;- Coner Ao AR LB R PEP IR R RGTH B Byl ™"

Greenevi cb,  Gor ot w%lﬁggthggl/a%?ﬁeqmsgémegﬁ—e(a i b)p 3 @ﬁrcﬁst_i Oggétwléprpa%%l X

Va. Non-|imming exa

1,000 to about 3,000. In certain configurations, p and s can each have a value of from about
18It0 about 28.

[0027] In certain embodiments, a silicone copolyol of Formula II can have the

following structure:

(R™)5-SiO-{(R'):-SiOL-[Si(R*)(R*-0~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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sonme di met hi eone copol yol s i ncl ude DOW CORNai NG(r) 5225C from Dow
Corning which is a 10% di met hi cone copol yol in cycl onet hi cone; DOW
CORNI Er) 2-5145C(r) which is a 45-49% di net hi cone copolyol in

cycl cnet hi cone; and SILWET L-7622 fromWtco;, AW EMB7 from

Gol dschnudt which is a 85% di net hi conc copol yol in D5 eyel onet hi cone.
100301 In various enbodi nents, the total polynmer concentration of a
fluid of the present invention can be at |east about. 0.1% (ww up

(W i g?n%é‘% it 3%1{“‘@ shate s b‘“@a 8 W@ o iy ?%’Oat

(ww) to a out sone gura |ons
have a wei gy &@vm ¢ It ﬁcw &rthevgﬁ%&m Ra] aﬁerﬁﬁ& &a&%&%&%

wei ght, a Z-average ar weight or a §c03|fy averag

mol ecul ar wej, gggwg%m%%gmkﬁggyéméngcgm bout 10,000 000; fron1about

500 to about rom about )00 to about 1,000, 000; from

from about 75 000ty Anandfilsns iE/m F0 S nb S RRRLLL EERRE O
a tooth- Coatuwa 1&1Q: 9@ &@q@%ut uéoﬁaefpl mfetcfaa&gger %&dﬁ'ai‘%r &gﬁgsse

caIC|un1chIor| el n

chloride ig, e%\mas@faon,% rﬁlga@ﬁ@e bk gfoowg&émg@zg%%%{ls of a

t oot h-coati ng conmposition, suc persion of

Compri se. 7 o B R B PO Sy P e BT TP, S
enbodi ment s gy t Qﬁmlc&aﬂﬁh{g%e&?% ?Bllaﬁ 8%»?9%10{/ Red. 191%% &a&%ﬂss op €

adhesi ve tomards t eet heory,

bel i eved thap,¢ ﬁsﬁxe@pgédpg@pﬁ% b Dwz bﬂdﬁxﬂ%r@%zas&ﬂﬁloln Y& &mgﬁr{gkuhﬂﬁ

anount (percent age onnlng ynmer~ conponent an

‘é\'g'n%g;eﬁ;/er 398 ML aEbA ol d M cﬁlemeﬁ.léoh!: BARBAINGRD YFBESC® 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;

from about 10,000 to about 250,000, or from about 75,000 to about 100,000.
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[0033[ Ira various enbodinments, a tooth-coating fluid of the
invention can forma film on a tooth surface following its
application thereon. In certain enbodinents, a fornulation of a
tooth-coating fluid of the present invention can conprise white
particles; a filmformng polyner and at | east one solvent. The
solvent can be, in certain aspects, a polyner-dissolving solvent,
The sol vent can be, in sone configurations a volatile solvent. In
vari ous enbodlne he .sol v n n anlc oIve

for examl e, &t"?Hh%wmw ERtneat iR e el %L i B R Ben
or gani ¢ sol ﬁ% can

the or gani ¢ 38 %ce%%pné%ﬁa?ﬂ G R GReR) Wil bERE B nf REGS (R BRE SRR

ST, SRS i K

20% (w w1 & SERRAOHY ff&z‘?i%‘;v&%%‘ oo RN bRt Shorts A0 Sose
(wew). 13 [ Q03 nf:‘ésu{ SRR BIPRSLIRIL 5 o0 WRaATBSAI ] vention, a Tilm

can form fro € so is renoved, for

exanpl e thr OUQ.h E)g?%o agangurl emlbgdl Hﬂ; a tgng ggatln?nérgpos%{l ;g]sl cin fsccf% ed Lergnr'ln cglnS

nononers conpri s he conp

limted by tbggcﬁ‘[eylw {okvaf'd§ tetg{%l W \ﬂtb%ngﬁlmtittgf%)l t%g}qgvf 15 t(ell%ifedathgtlﬂll m f or med

froma conposition herein on ee varies with the

anmount ( perg ﬁ&gi@gﬁé Ifﬁlﬁ{ ﬂereﬁﬁ lpv.':ll;rI \Qﬁh R Ia)ﬁn&‘r{ Wg%?%?tggf‘s %}' hﬂn ¥°r}f%mg

conposition an average ecurar
filmformn ,

toor h- coat | Aer e auiref TR ke AT ol Ak %Sfaéf‘i’ﬁ‘*g*fﬁn AN

t hat adhere%.&glkﬁeth. Wthout being limted by theory, it is
bel i eved that the " adhesi veness of the fluid of the present i nvention

will vary with t @33 ”R‘Uélhmfs%%iif H‘%Rt e%tﬂ&;l COélttll;lg {ltu'd omhe%\g}lﬂ?n can fonrn a

or ganosi | oxane pol r conponen aver age nol ecu

film on a tooth surface following its application thereon. In certain embodiments, a

formulation 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%

(wiw).

13



wei ght of the filmform ng organosil oxane pol ymer conponent.

Adhesi veness can be neasured using standard. adhesion tests known in
the art, for exanple, the adhesive test disclosed in US Patent
6,613,812 to But. In certain enbodi nents, the adhesiveness between a
tooth and a filmformed froma fluid of the present invention can be
from about at | east 500 pounds per square inch (PSlI), at |east 1,000
PSI, at least 2,000 PSI, or greater. [0036) In various enbodi nents, a

Lol £ on t o an t E""Sﬂr Ahe PLEEIL, LANeNLLEn Cat ) CRPLL S hln s ot
cont L gur at | SHUTE A Mo Fdsaman: 'r'e%?n%ﬁahrpmy RROR T ot hat
Chol Ude. o b eB mets SR SRR AL %%ﬂ%%?ﬁdﬁhgces% c%ﬁféﬁ%’%qnevoﬁﬁfe%%? ‘.
ool poi mypyr (B at%mgﬂir%&?t%s?ét bl it e ke e i topmed s
Lhe b1 esont CPRvGHen SereRian LR TR PELERTY Suird i B 9&}9'“?% ls*g%w?e?i@
b i s} & IRy YRt st iIE oSSl At FeRR b G Ae iRy Fleyt of

fluid of the resent i,nvention can further conprise a cocam dopropyl
bet ai ne such fg@ PHPPERONHT SHRGE Betaine : L-7. 100381 In various

crboctTept o BB ERR RS, 5 RTROSh 5 by A B PR bl o

oSSR e RI e B e

(oL A, 2GRt LA B PR RSBy BEVEEH I 'e%@a“mgme&asa o

Sormr] e 0k oA G or B B 5 Mt
welght of the film-forming organosiloxane polymer component. Adhesiveness can be
measured using standard adhesion tests known in 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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In various enbodi nents, the colorant can be a pignent or dye, 100391
In sone configurations, the colorant can conprise a plurality of

pi gnent particles. A pignent, as used herein, can nean a particul ate
colorant. In some configurations, the conpositions of the present

i nvention can conprise one or nore colorants at a concentrati on,
individually or in total, of fromabout 0.1% (Ww up to about 20%
(ww), fromabout 1% (ww up to about 19% (W w), from about 2%

w up to abou % (W r.om about . 3% (w t o about 17W
(o, From aboul®ddk ‘Eﬂ(‘(%wmd%m&ﬁ it e aiety PG g can
about 6% (wW

pi grrgnt par? B’F%S gﬁt‘ﬂ%Verﬁtﬁ p?f\{}éyés Jé’g sfq’? rren%c &%‘% fne S’Bﬁa SH?}H
10Q0 500
from about QoARrERrrbe g SIS Qg%b?ﬁ&f%"@ iR, P apEie heEsT B

m crons to about .50 n1cro i amet er ar. t. dlnens

(004307 11 CBPPLT st R mp R S VL ERUPEHED B’ Bamgle Teeo
col or ant appy Qve: Lﬁpr i ncorporation into a food, drug or cosnetic by
| regul atory ag y, 'such as, for exanple FD&C or D&C pignents and

d db d Sta

cxampi on of “non. K8 ErR R ertteimlcle, d Sotpet e oy of B gretinlekton

gf hyf:l?t))r(? g‘%r( b.\yrn;?cﬁ%xelns@sin r‘?gél glorr B fr mstﬁflcb%f ngHtg r?ﬁnflg% 8 non-white colorant or

qut nopnt at ot I8F ke .°é°fg%F aﬁfnntssﬁ%g?%%%@stancﬁ @*ﬁﬁ?amm By
f 2-(2- d i d

 hdanc 8%%&3@‘%& aatggtﬁéﬁ @@br | S&‘ ROSR Gy rirbifife A Bl e

FDXC', Bl ue 1r|1\c|? 1nrg'ebur Dgﬁl:guteal (t:3 ect %‘1& T5, SRl or% [cgtgo srd Rnhm%%abm color

green; salts th
embodi nent s spgcg,%blorr]s() c%mvr\)@}lsetdem in t%r ﬁ@ﬁ cofr s;ba%e,aas T as tﬁac% lprmgnnegg[y and whlte.

In various embodiments, the colorant can be 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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sonme configurations, the dye | ake can be a cal ciumor al um num sal t
of an FD&C dye such as, for exanple, FD&C G een #1 | ake, FD&C Bl ue
#2 | ake, D&C Red #30 | ake or FD&C Yellow "15 | ake, or m xtures
thereof. [0042] In various enbodi nents, the non-white col orant can
conprise an inorganic pignment, Non-limting exanples of inorganic
pi gments can include certain netal oxide pignments such as for
exanpl e, copper oxide, iron oxide and chrom um oxi de. O her non-
white inorganic pi ments t hat can be corrprl sed by a tooth-coating
fluid al one or il§0 ‘Bomeﬁame@hoqérawtwe np RV hESK SHPTFR CahP et PRAtTRYF S
such as ultramarine pblue (lapis lazuli ). [00431 in certain

conf i gur at i GPFSTICOMARERSD I“tS? affodcipe ¥RPRGtis Y & rwl@t%?ﬁea% bR 97 earaple,
wat er - i nsol ubl e pol t he dye. FD&C Bl ue #

gg In non-limting exa :
1 can be conC&hedP %mamqatsanweéappr?wé g}/ E%r Yyeet the fofjec;atgs. Non-
pol yet hyl ene, such as that found in polyeth 16 bea
M crobl ue SpEEtTESEERES OINoBEE filerits inehds ¥H§Cc[@rdtl\5’l ﬁ?séﬁ"b‘ %‘rgfﬁt s,
the colorant can_be a non-bl eeding dye. 6%?0441 I n varl us
enbodi ment s, RO BERLRI BRI IS By @‘Imefl}?éyﬁ i nvent i on
can further conprise a therapeutic active, In vari us enbodi nent s,
t her apeut i ¢ SURRPheAYDEZM - zo'éapgg‘lﬂlé’i‘,"@‘él&mfcraﬁﬂ] fch’é ‘fﬁnﬁﬂd CBHY sgl[pﬁ%c Hd o
anti-caries ts, anti-sensitivity a anti-m crohi en
bl eachi ng a@@ﬁe&talgwdd%amnwaﬂdmmf%?  hengs a*wnw.aﬁidt(’? ﬁ-%w ‘i’ﬁS’ISe
a therapeut.i ctlv nbe ent t.forth in e
6, 596, 298 td“qcﬁé %@9{'81"3 P \95?' '%}gn"iﬁb‘aﬂ?'ﬁé‘ﬁf% FDg%eYélthﬁ%ﬁt FD&C
i nvention pr ho for | whj t
manmmal , The awg E°8 N‘?u?r&%%‘réﬁﬂglm r}‘qsrél“ﬁg‘{?sgg%égc E{Bﬁir%rq se
applyingto s teeth a togoth-whiteni anount of a fluid
conpri si ng é’ﬁih?lf’f@?’inégéee‘i"ﬁﬂéfrﬂf“?r?ﬁ 'EFQ‘?’W‘E?Ség d an hydr ophi lic
or ganoai | oxanc po| sone configurat.i Onf?ﬁaélt he h ilic

t can bea eplgment In

or ganosi | oxane pcw rI“ %‘Ff’ Ppogimests; tanman-whife @

some configurations, the dye lake can be a calcium or aluminum salt of an FD&C 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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pol yner as described herein, In sone configurations, the

whi t eness-inparting particles can he white particles, such as

cal ci um phosphate particles. In sone configurations; the

whi teness-inparting particles can conprise a cal citan phosphate such
as hydroxyapatite. 'ftie whiteness-inparting particles can conpri se,
in some configurations, titaniumoxide, mca titanium or a white
pol ymer as descri bed herein. 100461 In various crib dinents the

application I n ion to t

per cei vabl e bf%déie%slgwmb?%e %’F fa "\lk/ﬁ %gogowu%ﬁeﬁqv\h?’f ene?semo me{'t?)’ {“?1
t hat has been Wit t h-coating conposition of the

i nvention anbgBP n%g?&ﬁhgﬁg @%lly by conparison with the Vita

Shade Gui de scal gogl; ufy g&ee%%oalmenm P300S BhRlloR o BRBHLGE, O

a scale of stand rangi ng Frdhh I'g fes

Ad, C3, B4, dﬁo“%nt%n c%i ﬁﬂhg)gdom'pg.b.e alt%er eg?c acgve Ixf vanoggemt%%imﬂs a ﬁl)ergjlpeutlc

or treasure I san neasu

i nstrument saE'tm ?&ﬁ ea%"wﬁ":gg k‘rhas%o%) c]()ng%]{n gpg{t‘l c%% ﬂgBl!l: ? g—é&%vﬁ y agents,

teeth to which can ex an i ncr

Vita Shade ?ﬂg—%ﬁcrwﬁlta %ﬁ% ﬁleg)cfhir%hagenltée gx?c} co%?na* i0Ks 't ]?e?&?tln n{n? {lingi)ﬁggp n?pée, a

fromAl to 1 on resence o

the Vi ta SnilZogll EAR Bk ?ée%f@%“@s“ e SR k%“é??. B or 5 "
f1uid conposi ti opegh) BEAbMERLIARMGAR: ) seﬁtcgpquwa@me%rus g ggyet hods

known in the an. or exanpl e, an appli or suc can be

?Lﬁﬁf‘ée‘ ai ophBAlARAL Rkl ] ArBREE RAR G ER b A MErl! el P0,
Conpr 1 ot ng. S4RRLER cBpARbYGRL | Dina R TEEL (58 ARRIKL Blou b L hil3
sem -sol id fpﬁlﬁ@és%% @meaémgpm%‘pqanglefs Ly a% %&ogﬁtﬁ 1&& @anﬂe Ilﬁoﬁﬁmr%

stick resenb st orm us

crayon-like gti E(Jﬁﬁ tﬂglg?%?({phnl% P}%ﬁ%ﬂ%aﬁ%&?@kﬁg‘r &%H bd Bar 411‘&! s(?hcldﬁé ng

a towelette, or t ans erri eS|ve S

Adher ence of o@mu ad dgscﬁgecf l}fb?elﬁ.rlx E’J}ﬁé M é&atfoﬁ?, tﬂ@ 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, Cl1, A2, D2, B2, Al, and B1), or measured by a skilled artisan using a color
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can be pronoted by allowing the fluid to dry follow ng application to
the teeth. In some enbodinents, a filmforns as the fluid dries or a
sol vent conponent of the fluid evaporates, A filmonce forned can
remain on the tooth for at | east about one hour to about one year,
fromat | east about one day to about six nonths, fromat |east about
one week to about three nonths, or fromat |east about two weeks to
about two nonths. |In various enbodi nents, a filn1forned on teeth can
be renoved through friction, oV toqQt h brushi ng or
mechani cal CPaprAgt ‘“8?“”‘?"?15‘?8:"(% Mm?i‘a% °P’ﬁ {8 Obﬁ‘ﬂP’P@a‘F?tng of
a solvent, suc nol .. In

confi guratio cf}, tg‘:p%‘flfi E%ﬁliegrhapg)?ecgdag ﬁﬂgéf"t ‘f“&fﬁasﬂn ‘ﬁ’eéha?%g'ﬁ'ﬁ? rg{ﬁ?ﬂf’ﬁ ofat
h h t
? 8?%25"5‘5 t e§$h°“it§1°§ergﬁ%§{f'e§§npa¥ RRALY 1&\?8%{3%‘%@%@%?” G cles
t
T vari ovs. boUMREHELRAgR o Eae o Ehe o ppergbar e SEe Ylip shate Gldae

i nvention to teeth requires no special equipnment or training; for
exanpl e, the“ ¥l i WIS be self applied by an individual user, or

lied b f
oot i an e st F’%‘(lc' P’ LR etk et afinane Sgopplished
h h b i .
and the Ceethne %ieﬁlgé’sn .Orv“‘eDt e 95 q‘dé%’fa&p? ?fb#pgﬁ%#%ﬁaﬁh a&a?wﬁggﬁb% &#?i

f
Fébzg]p{ﬁ S%fé;;i g R q o ve d qY t he fIU|d canlb
renoved fol Fdw hg Its a%DBE e %rﬁw? ﬁmftglét‘mﬁo &L ﬁpp cpian s C&&ﬁ°mpﬂse applying

evaporation. 1n sone .con { ur af. t oot h-

tl It
that is expécted r B ERaafe cora i OH‘&?(? @Hﬁgﬁe‘ﬁl@? %8 ym\g n%ﬁ%lf I O°?8r
six months t(go?h giﬁlYl ﬁulg f ﬁ%r vgﬁlopcﬁad%{ gsglﬁlf gﬁ%ﬁ 85 8%5%{(:%’ applx'mg a semx-sollid

pr of essi onal

form using a crayon-like stick, spraying on the fluid, dabbing on the fluid using a towelette,
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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[ 0050] The skilled artisan can sel ect a percentage anmount and wei ght
average nol ecular weight of a polyner of the present invention
dependi ng on the intended usage. For exanple, a user dcsiring to
whiten his or her teeth for one evening can use a fornul ation
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 can use a formulation conprising a high percentage of

Var ) ous. onbt KGR SoA Lab B aEREe PrURAri B At sRp R e AT R ateery o e

maki ng the toqth oatlng fluids described herein. In various
conflguratlons f“e met hods conpri se conbining an organosil oxane

pol ymer and whit r icles. For exa hilic.silicone.
pol ymer can be c@r?gﬂ é'd' Wt ngfdmn %fér‘{‘]‘ ?/dgcffglp € Proggilidvention’to
corponent s & ?qmrels 0o fpgﬁlgl qul ent gralm flor exTaTn € tthg ﬂullalcan ge ﬂ’r tg)/he%%s'

In certain conftigu -'coa 1ng g can Bé" nad
conbi ni ng an_orga |onane ite partic suc
hydr oxyapat :l { er{dﬁé’a@I ? ' EFes PR hgoﬁb%arn egtrli‘?mano ven ponﬁgm ﬁél%ng‘ B E’ gphca}m"

some conf i gyt abdn e 1150 CRTRORE 13, o3f, ol linah b ol %0
an ?C § ce se

al so be added, exanp Io

t herapeuti c b f&%%g%%? %‘&f‘iﬁ? Feﬁqﬁpkﬁérﬁau%i aladlgta{%fé%%%afjs%ﬁ%si Lhka

herein are i exa

EXAMPLES 1- ‘kg%.g@%%l %Zﬁ}{? Cafr SRIPhE tak Oéeleﬁ?&E}Trh%gﬁu%’r‘%ﬁ%ﬁl{y%ﬁgfsro?e%& j i “9

Dow Com ngé& |cone copot yol hese* exanpl e

131 combr 3t fLALYG Sl 6] laplo substances, canbe
I 20 [0049] In various embodiments, solvent comprised by the fluid can be removed
following its application to teeth, e.g., through evaporation. In some configurations, a tooth-
coating composition that is expected to endure .for an extended period, for example, for six
months to a year after 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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Tabl e 1 COVPONENT Exanple | Exanple 2 ; Exanple 3 Exanple 4

........... . Fwdroxyapatlte partlcles 20 micron 25.61 19.2 25
20 mean particle dianmeter

| 4ov Coroint 39 .52250 opolyol 19.2 26.9 [ 66,5 27,2

vl yryirtyIpyPYorT S8hE TRy T eaalt &by ik R i
"""""" conﬁguratxgﬁsr ?%}ﬁ%%m/é ﬁ:ﬁ]j Ealﬁl b3 %&?F}E%o%bﬁu%taﬁltoz%&lb%log%% g\éif‘r%? 4

(CMCAB) -- ----=---mmm e m oo a ---- ose
""" -and white particles suchas hyggmt)atlgéégrﬁglgﬁr? an (éll'_gglfc_ solvent such as ethanol In
Furre d SI | s 'sor_nﬁ-(_;on_ﬁ_gl_xralzlvn_s _o_thea %mpenents ofa teeth—cpatmg 'ﬂhfd_chﬁ also be added, such as,

Et hanol 51.11 0592 A4S oris
go Bet ai ne (Cbcanldopro

following non-limiting examples.

<iomposmons “and methods described herein are illusfrated by the ~

EXAMPLES 1-4

[0053] These Example illustrate compositions containing Dow Coming® 5225C

dimethicone copolyol.
[0054] In these examples, a fluid comprising a mixture of the following substances

can be provided in the designated amounts (percent w/w), as shown in Table 1:
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47 13etaine; N-(carboxy methyl)-N, N D nShyl-3-[(1-Oxococonut)

am no-1- Frapanaxrdni unt hydroxide liner Salt) t TOTAL (peacontage)
100].. 100 100 100 *Luvitkol VA 37E GD (BASF) conprises a m xture of
approxi mately 50% et hanol and approxi mately 50% copol yner of

vi nyl pskErolidonc and vinyl acetate. It has an INC 1 name of VP/VA
Copol ynmer, and a CAS nunber of 25086-999-9. [0055] The conpositions
of these exanples can be nade by dissolving the Dow Com ng(r)(r)
5225C copol yol polyner in ethanol followed by addition of the

hydr oxyapatite particles. The two conponents can be m xed in a high
speed m xer until honogeneous dispersion i s obtained, followed by

addition of the remaining conponents. EXANPEES 5-9 [ 0056] These
Exanpl es il lustrate ' onpoa bons that conprise Luvi—|lex(r) Silk-. 21

(00571 In t rl@@Mm}ﬁﬁll‘es afluid corlr]bxamplng Exanple ar Exahplelie Example 4
subst ances sh m s%O%@H pbe provided|in th? sdesi gnat ed 20
anount s (per ]@ T Eb onent anpl e lIxanpte 8 '
Exanpl e L<X‘“°“ Ay 3 “xaﬁﬁn“'ﬂ ' Hvdroxvapatite particles-20-15
16.6 18 15 1Bow fomies® 5?35§|cppqw tioi ¢ di amBtZer tl 2.%i -~ @5 27.2
Polyvinylpyrrolidone /Vinyl acetate - --- -- 2
(Luviskol VA 37E ®)*
Carboxymethylcellulose acetate - 3.5 7 2.3
butyrate (CMCAB)
Cellulose Acetate Butyrate 3.4 - - ---
Ethyl Cellulose - - 1.5 1
Fumed Silica - - --- 0.5
Ethanol 51.8 50.4 - ---
Tego Betaine (Cocamidopropyl - --- - 47
Betaine; N-{(carboxy methyl)-N, N- '
Dimethyl-3-[(1-Oxococonut) amino-1-
Propanaminium Hydroxide Inner Salt)
TOTAL (percentage) 100 100 100 100

*Luvisko! VA 37E ® (BASF) comprises a mixture of approximately 50% ethanol
and approximately 50% copolymer of vinylpyrrolidone and viny! 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
Coming® 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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La e..
7 acet

Xx~ Sall,. 2 64r..
ate (8_.aavi skol

VA -37E .
C ar boxynet hyl eel | ul ose acetate 7 7

Silicone Adhesive in D nethicone

8 10 i

6 63 Polyvinyl pyrrolidonei Vinyl 27
)

...... _- ---- Ethvl Cellulose --
..... | 0O al ;Etlzaaral

10

20 tfa.i

appr oxiprat-ely—50—4; NCH-PEC3:PPG-25125Bipethi-cope,—Actyates
Copol yrEPBNE S n0r oxi et ety £ B3R 5 hErampl ,XWIQWI Eregpla R [ Srampled! |
( BASF) : ge ﬁa"m:f&%?r e of apgprox| mat®ty 50%!&t hahol =nd 15
appr oxi 50% KEAEHE £l mfoaning copolymer of | vi-nyl pyrralidone
and vin .|t _has ah }NE naneb®t  vpr vAR4Cop; 3
nunber rodidong/ Vinyl 27 --- 8 10 7
acetate (Luviskol VA 37E ®)**
Carboxymethylcellulose acetate --- --- 7 7 7
butyrate (CMCAB)
Silicone Adhesive in -—- - e --- 7
Dimethicone )
Ethyl Cellulose --- — 2 1
Fumed Silica 1 — 1 0.5 1
Ethanol 20 16.8
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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W -Plastigel is a mxture of polyethylene gel in mneral oil. It is
believed to reduce sedinentation, provide hydrophobicity. and

i nprove theol ogy of a conposition. [00581 The conpositions of these
exanpl es can be nade by dissolving the Luviflex(r) Silk

er ganusi nxane polynmer in ethanol followed by addition of the

hydr oxyapatite particles. The |.-,vo conponents can be nmxed in a

hi gh speed m xer until honpgeneous di spersion is obtained, followed

by addition of the i ni,n conp nent s As_ var hanges
coul d be nade in twggd;gov@s%é{’ﬂgﬁ "§?Fcf°“18§’ﬁ'ﬂ%§? nﬁ?(')engsbow t[nﬁtﬂo1 Sind
departing fromthe sc

th t t d
matter con tcginﬁ%s 1°“F1 " tﬁ%m §EP&<751%& Ié’ Q‘\é ﬁ?i?lf’ ic’) o db Yer'f 1861 btelg Peda dedqgat off atter

iIIustratlve S/eSXP licit

(o ool o aoelitelBin faf ddle ol AGuRE M EE R e
onse). L oL L A
have not, beﬁ’ustr?t?or f Or xam 00r60 nd 4 J l;eeraerncrgssent%{lon 1 atI i eyél godlments of
speC|f|cat|on are AEFeBY P %Fp Ared refeTence i n X hei

entirety, The di %ﬁoﬁ%hﬁp Bvéﬁ% refer ncqp herein is |ntended merely

Vv [
to smmarize P]he aSSGI’fI ons maae %9 ﬁnél f authors and no adm ssion

is made that any rgfepence nstit rior.an.rel evan!
patentability. App‘a Ant rz“exlsléelz(}%rg%ce 1rsl sp c1t% %anmreﬁere ytl c%rporated by

accu r acy anqe m%te n ﬁx@ﬁ'}é?t%etd/t aﬁ ﬁéchs%mn o r%x?q[%%hergm %-Endle§ gf

| S A nmet ho I'sing ap |ng

tot he t oot QPfﬂm M tﬁee{LS’esrﬁons A2t by fﬁeagwtﬂ%%?&ndor‘fo a%m‘}s's%é ds ﬁ?d@’?ﬁa‘t ?Ay}gference

hydr oxyapat i articles an one organosi oxane po

\(’)\’? € ;2'88 3t5f] g ézgrgsjn}/d?& prlola:§1 x%legfn‘% 'fg Sa?ﬁ!ntaﬁﬁ%; A%Shc%nt r§s%¥v\é's fife r@ﬁ&' %ﬁarl%nglgl{ﬁ'b er

accuracy and pertinency of the cited references.
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2. A nethod of inparting whiteness to a tooth, conprising applying to
the tooth a whiteness-inpacting anount of a -quid conprising
hydroxyapal ite particles- and at | east one organosil oxane pol yner
wherein the polynmer is of the forma X-° SSRR$-O----1r-Z wherein R
and R is each independently an al kyl, aryl, or al koxy group
conprising froml to about 40 carbons; n is an integer of Ito 200;
and X and Z are each an organic s ubstituent, one or both of which

confers I‘W,gerO[pﬁl éf;ﬁh\gﬂ\éDtlg: t he pol yner.

L. A method of imparting whiteness to a tooth, comprising applying to the tooth a
whiteness-imparting amount of a fluid comprising hydroxyapatite particles and at
least one organosiloxane polymer wherein the polymer has a Chemical Abstracts

Service Registry Number of 248935-80-0.

2. A method of imparting whiteness to a tooth, comprising applying to the tooth a
whiteness-imparting amount of a fluid comprising hydroxyapatite particles and at
least one organosiloxane polymer wherein the polymer is of the formula
X—[SiR'R*—0—,-Z
wherein
R' and R?is each independently an alkyl, aryl, or alkoxy group comprising from 1
to about 40 carbons;

n is an integer of 1 to 200; and
X and Z are each an organic substituent, one or both of which confers

hydrophilicity to the polymer.
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