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[0003] Use of a permanent coloring coat for teeth by application of dry powdered
colored particles to a layer of glue applied to the buccal surface of the teeth is known in the
art. Other conventional means of addressing tooth discoloration include whitening teeth by
application of a liquid dental composition containing a peroxide whitening constituent
dispersed in an aqueous liquid vehicle and a film forming component or applying metallic
oxides simultaneously having film-forming and pigmenting properties simulate the
approximate color of natural.

BRIEF SUMMARY OF THE INVENTION

[0004] The present invention provides compositions and methods of altering the color
of a tooth. The compositions are tooth-coating compositions that include (i) a colorant that
imparts color to teeth, such as hydroxyapatite-containing particles and (ii) at least one
acrylate polymer. The application of the composition to a tooth, such as a human tooth, coats
the tooth thereby altering its color. Also included in the invention are methods of altering the
color of a tooth by application of the compositions and methods of preparing the

composition.
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the art can involve neat polymerization of monomers, polymerization of a mixture of
monomers with ethylenically unsaturated compounds, or polymerization of prepolymers, as
described in, e.g., United States Patent No. 6,380,338, the contents of which are incorporated
herein by reference.

[0009] The acrylate polymer may be present in any amount; the amount may be
varied to alter the theological properties of the end product. However, it is preferred that the
acrylate polymer is present in an amount of at least about 0.01% by weight of the total
composition, for example, about 0.01% to about 99%, about 0.03% to about 80%, about
0.1% to about 60%, about 0.3% to about 40%, about 1% to about 30%, about 3% to about
20%, or about 5% to about 10% (all by weight of the total composition).

[0010] Acrylates of any size or molecular weight may be used, depending on the

theological and other properties desired by the end user. It may be preferred that the acrylate
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deq008H In most circumstances, the composition will be formulated to include a

pigment that gives rise to a perceived white color. The colorant may be a whiteness-
imparting particulate material. Such whiteness-imparting particulate materials include any
white colored or white pigmented particle such as, for example, white mineral particles,
white metal oxide particles, or white polymer particles. As used herein, "white" is
considered a color, and a "white" color may 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, as further discussed below.
[0014] The whiteness-imparting particulate material may include a non-toxic mineral
or salt, for example, calcium phosphate, tetracalcium phosphate, amorphous calcium
phosphate, alpha-tricalcium phosphate, beta-tricalcium phosphate, and hydroxyapatite
(3Ca3(PO4),.Ca(OH); ). The calcium phosphate may be in any form, e.g., a substantially
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Pearlescent particles may include 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 plate morphology and perfect basal (micaceous)
cleavage. Mica may be, for example, sheet mica, scrap mica or flake mica, as exemplified by
muscovite, biotite or phlogopite type micas. The pearlescent particles suitable for use in the
invention include a complex comprising more than one mineral or chemical species, such as,
for example, mica coated with a metal oxide such as titanium oxide. Pearlescent particles
can also be of biological origin, for example, fish scale, mother-of-pearl, calcium carbonate,
pearl, mollusk shell, or nacre.

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

commercial suppliers, including those sold under the trade marks TIMIRON® pigments,
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Brookfield viscosity the composition, at 25°C, may be at least about 0.18 milliPascal-sec

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

amount of at least about 1% weight of the total composition, for example, about 1% by to
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abr%so\?eélal s&]?1 arpéyellrl pw&xeasgt%b 57;%@,@,/%]%—@ LR I\/YS 55 (avallable from

Cabot Corpo1at10n Boston, Massacheusetts, United States of America). Surfactants such as
cocamidopropyl betaine or dimethicone may be included.

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

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

of the present invention may be used for the treatment or prevention of systemic disorders.
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tooth-coating composition comprising a colorant in a color-altering effective total colorant
amount.

[0033]  Application of the tooth-coating composition to a tooth results in a
perceivable alteration of tooth color, for example, an increase in the appearance of tooth
whiteness. For example, the whiteness of a tooth that has been coated with a tooth-coating
composition comprising at least one whiteness-imparting particle may be determined
visually by comparison with the Vita Shade Guide scale of whiteness (in which tooth color is
measured on a scale of standard shades ranging from darkest to lightest of C4, A4, C3, B4,
A3.5,B3,D3, A3,D4, C2, Cl, A2, D2, B2, A1, and B1), or measured by a skilled artisan
using a color measurement instrument such as a Minolta CR-321 chromometer. Teeth to

which the fluid has been applied can exhibit an increase in Vita Shade Guide whiteness of at

least one increment, for example, from Al to B1. In addition, the presence of the at least one
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[0036] The composition of the invention may be self-applied by an individual user,
or applied by an esthetician. In some embodiments, prior to application to tooth/teeth, the
targeted tooth/teeth may be cleaned, e.g., through brushing, to promote good adhesion
between the composition and the teeth. Alternatively, a dental professional such as a dental
hygienist or a dentist can clean the targeted teeth more thoroughly using professional
equipment and methods prior to application of the composition of the present invention.

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

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

disclosure in any way.
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[0040] LUVIMER® 30E is a copolymer of ethyl acrylate, t-butyl acrylate, and
methacrylic acid and LUVISKOL® VA 37E is composed of 50% ethanol and 50% of a

vinylpyrrolidone vinyl acetate copolymer; each are available from BASF Corporation,
Ledgewood, New Jersey, United States of America.
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nmet hods prior to application of the conposition of the

present invention. [0037] The tooth coating
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acrylaté_ d tthTyIic agi dooThe conmpgsition of
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wherein x, y and z are positive integers, each independently about 1 to about 10,000.
6. The composition of claim 1 wherein the acrylate polymer has a weight average
molecular weight of about 600 to about 10,000,000.

7. The composition of claim 1 wherein the acrylate polymer is present in the

composition in an amount of about 0.01% to about 90% by weight of the total compositions.

8. The composition of claim 1 wherein the colorant comprises a whiteness-imparting
particulate material.
9. The composition of claim 1 wherein the whiteness-imparting particulate material is

selected from the group consisting of calcium phosphate, titanium oxide, aluminum oxide, tin
oxide, a calcium oxide, magnesium oxide, polyethylene, polypropylene, ethylene/propylene

copolymer, polytetrafluoroethylene, polyhexafluoropropene, and mixtures thereof.
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conposition in an anmount of about 0.01%to about 90%
by wei ght of the total conpositions. 8. The

w@ oovpoeissT on of claim 1 wherein the col orant cPEPUSBEE025521
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osition of claim11 wherein the col or ant conprl ses
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pol yner has a wei ght average rml ec P Ykt of about
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16.  The method of claim 13 wherein the acrylate polymer is comprised of t-butyl

acrylate, ethyl acrylate, and methacrylic acid.

17.  The method of claim 15 wherein the acrylate polymer has the structure represented by
the formula (I):
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wherein x, y and z are positive integers, each independently about 1 to about 10,000
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19. The method of claim13 wherein the acrylate
polymer is present in the fluid in an amunt of about
wO2@1802887 about 99% 20. The met hod of cl ai m 1BCTHIS2006/025521

he colorant conprises a whiteness-inparting
|toarti cul ate rrathr)i al. 21. The nethod of claim13
wherein the whiteness-inparting particulate materi al
is selected fromthe group consisting of calcium
phosphate, titanium oxide, alum num oxide, tin oxide,
cal ci um oxi de, magnesi um oxi de, pol yet hyl ene,
180l e ssihodres clagh A véheriipthe pytyRIGEp ol AR HATR weight average molecular

or oet hyl pol yhexaf | uor opr opene, an
v )E%%?Jé)é?% er ey f’uth%)é)%ﬁ%g met hod of claim 20 wherein
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im20 wherein the whiteness-inparting
19; 2?? %{ﬂ%ﬁ%%g %w il 3 Wheeein the agrylateaipdyraérasptesnt of thalioidin an
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fntoMabsut BQY4 102@Butboeg.ons. 24. The net !
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is present in the fluid in an anount of about 0.01%to

[ toot h-coatin
203 roons e 8Pclath, PE b3 o BB o iss ¢ wbkonesmmparting
parﬁequatomm‘mpri sing mxing a colorant and an acryl ate
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21.  The method of claim 13 wherein the whiteness-imparting particulate material is
selected from the group consisting of calcium phosphate, titaniom oxide, aluminum oxide, tin
oxide, calcium oxide, magnesium oxide, polyethylene, polypropylene, ethylene/propylene

copolymer, polytetrafluoroethylene, polyhexafluoropropene, and mixtures thereof.
22. The method of claim 20 wherein the colorant comprises crystalline hydroxyapatite.

23.  The method of claim 20 wherein the whiteness-imparting particulate material has an

average diameter of about 10 nm to about 500 microns.

24.  The method of claim 20 wherein the whiteness-imparting particulate material is

present in the fluid in an amount of about 0.01% to about 50%.

25. A method of preparing a tooth-coating composition for altering the color of a tooth,

the method comprising mixing a colorant and an acrylate polymer.
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