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COMPOSITIONS AND METHODS FOR TEETH WHITENING

CROSS-REFERENCE TO RELATED APPLICATIONS
{6061] This application claims the benefit of ULS. Provisional Application Ne,
61/701 334 catitled “Compositions and Methods for Whiteming Teath™ filed September 14,

2012 which 1s hereby incorporated by reforence in its entivety.

BACKGROUND OF THE DISCLOSURE

021 Various agents such as certam foods and tobacco, the process of aging,
discases, trann, medications, some congenifal conditions, and environmental offects can
cause teeth fo become discolored. Because winte or whitened teeth are usually considered to
be cosmetically deswrable, there is a great deal of mierest i developing compositions and
methods for whitening teeth,

0003} Peroxide and peroxvaaid compounds, sach as hydrogon peroxide and
carbamide peroxide, ave wseful as bleaching agents in teeth whitening compositions.
Appropriate heat, hght, or chenuical sources can accelerate the release of oxygen radicals
from the peroxide or peroxyacid compounds.

{0004} Tooth sensttivity following treatment, and the e requared for teeth
whitening compositions (fvpically requiring abowt an howr of time or multiple applications or
both}, however, remains a significant drawhack.

[OUG5] This application is duected o improvoments W tooth whitening

compositions and also provides kits and methods of using the same.

SUMMARY

{6006] The present discloswre provides compositions for fecth  whitening
comprising an oxidizing agent and at least one chromophore. In some aspeets, the present

e

discloswre provides a composition comprising an oxidizing agent and Hosin Y and
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Fluoreseein. In other aspeets, presemt discloswre provides a composition comprising an
oxidizing sgent and Hosin Y, Fluorescom and Rose Bengal, In other aspeets, the presad
discloswre provides a composition comprising an oxidizing agent and Eosin Y and Rose
Hengal. In other aspects, the present disclosore provides a composition comprising an
oxidizing agent and Fluorescein and Rose Bengal, In other aspects, the present disclosure
provides a composition comprising an oxidizing agent and Eosim Y, Fluovescein and
Ervthrosine.

{0667} In certain embodiments of any of the foregomng or following, the oxidizing
agent comprises hydrogen peroxide or carbamide peroxide or both. fn certain embodiments,
the hydrogen peroxide content 1s less than or eqpal fo 6% by weight of hydrogen peroxade m
the composition. In other aspects, the carbamide peroxide content 1s less than or equal o 22%
by weight of carbamide peroxide i the compesition. In other aspects, the total content of the
oxidizing agent s cguivalent to about 6% by weight of hvdrogen peroxide content.

{6068] In cortain embodiments of any of the foregoing or following, the
composition further comprises a stabilizing agent.

{0699] In cortain embodinents of any of the forepoing or following, the
composition further comprises a thickening agent. in certain embodiments, the thickening
agent comprises silicon dioxide andior fiumed silica having & particle size less than one
micron.

{60140} In certain embodiments of any of the forvgoing or following, the
composttion further comprises a hvdrophilic gelling apent. In certain embodiments, the
hydvophilic gethng agent comprises polypropylene glyeol, polyethylene glveol, propylene
ghycol, glvcerol, or a large molecular weight polyol, or any combination thereof.

jo011} In cortain embodiments of any of the foregoing or following, the

composition further comprises a base. In some embodiments, the base comprises potassium

hydroxide.
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{6012} In certain cmbodiments of any of the foregoing or following, the pH of the
composttion is between 2 and 10 In other cmbodiments, the pH of the cowmposition is
hetween 4 and 8, preferably bobween 6 and 7, more preferably 6.5,

0013} In certain embodiments of any of the foregoing or following, Fosin Y s
present in an amount of 0.001 %% to | %% weight per weight of the composition.

{0014} In certain embodiments of any of the foregoing or following, Fluorescein
i present in an amowst of 8.001 % o 1 % weight por weight of the composition.

[8015] In certain enmbodiments of any of the foregoing or following, Rose Bengal
i present in an amouat of 0001 % to 1 % weight per weight of the composition.

HEOQ S In certain embodiments of any of the forepoing or following, Ervthrosin is
present m an amoant of 0.001 % to 1 % weight per weight of the composition.

{6017} In further aspects, the presemt disclosure provides kits for preparing andfor
applying any of the compositions of the present disclosere. In some embodiments, the kit
comprises a first component comprising an oxidizing agent; and a sccond component
comprising Eosin Y and Fluorescein. In other embodiments, the kit comprises o first
component comprising an oxidizing agent; and sccomd component comprismg Eosim Y|
Fluorescem and Rose Bengall In other embodiments, the kit comprises a first component
comprising an oxidizing agomt and a second component comprsing Eosin Y and Rose
Bengal. In other embodiments, the kit comprises a first component comprising an oxidizing
agent and a sccond component comprising Fluorcscein amd Reose Bengal In other
embodiments, the kit comprises a first component comprising an oxidizing agent and a
second component comprising Hosin Y, Fluorescein and Ergthrosing.

o018} In certain embodimments, the fust and second components additionally
comprise a hyvdrophilic gelling agent.

{8019} In cortain embodiments, the kit additionally comprises an applicator

comptising a tooth brightening composition. In certain embodiments, the kit additionally
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comprises a gingival bamier composttion. In some embodiments, the kit further comprises
instructions for using the kit, apparatus for mixing fogether the first and sccond components,
a light sowree, or mnformation for assessing the efficacy of the composition,

0020} The present disclosure also provides a method for whitening teeth
comprising applyving a composition of the disclosure to at least one tooth and exposing the
composition applied to the at least one tooth to actinie light

{6021} In some embodiments, cach tooth 1s exposed to actimc light for about 1-30

seconds. In other embodiments, each tooth is exposed to actinic hight for about 3-10 seconds.

In other embodiments, cach tooth is exposed o the actinic light for about 5-10 seconds.

BRIEF DESCRIPTION OF THE DRAWINGS

{80221 Figure 1 tllastrates the Stokes’ shift.

{0023}  Figure 2 illustraies the absorption and cmission spectrs of doner and
acceptor chromophores.  The gpectral overlap between the absorption spectnun of the
acceptor chromophore and the emission spectrum of the donor chromophore is also shown,

o024} Figure 3 15 a schematic of g Jablonski diagram that ilustrates the coupled
transttions involved between a donor emission and acceptor absorbance.

[025] Figures 4a and 4b are absorbance and enussion spectra, respectively, of
an embodiment of the composition of the present mvention, which mcludes Eosin and
Fluorescem {Example 1),

{0016} Figures Sa and 8b are absorbance and emission spectra, respeetivedy, of
an embodiment of the composition of the present fnvention which inclades Eosin and
Fluprescein in a 1 2% carbaoude gel {(Example 7).

HE s Figures 6a and 6b are absorbance amd cmission specira, respectively, of
an embodiment of the composition of the present mvention which includes Eosin and

Fluorescein in an agqueous solution (Example &)
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{6028] Figures 7a and 7b are absorbance and omission spectra, respeetively, of
an cmbodiment of the composition of the present wmvention which mcludes Fosin,
Fluorescein and Rose Bongal in a 12% carbasude gel {Example 93,

0291 Figures 8a and 8b are absorbance and enussion spectra, respectively, of
an ombodiment of the composition of the present invention which includes Fosin and
Fluoreseein i an aqueons selution (Example 10}

DETAILED DESCRIPTION

j6a30] {1} Defuutions

{6031} Before continuing to desentbe the present disclosuwre 1 further detail, it s
o be understood that this disclosure is not bauted o spocific composiions or procoss stops,
as such may vary, It must be noted that, as vsed in this speoification and the appended
claims, the singular form “a”, “an”™ and “the” nclude plural referents undess the cowtext
clearly dictates otherwise,

jon3zy As used heretn, the torm “about™ 1 the context of & given value or range
refers 10 a valee or range that is within 20%, preferably within 1%, and move preferably
within 3% of the given valoe or range.

{0033} It is convement to pomt out here that “andfor™ where used heretn is to be
taken as specific disclosure of cach of the twe spoaified foatures or components with o
without the other. For example A andior B” is o be taken as specific discloswre of cach of
(Y A, () B and (0t A and B, just as if cach is set out individually herein,

HELRE S The term “accelerating agent”™ refers to any agent capable of accclerating
andfor contributing to the completion of radical generation.

[B03S] The term “actiue light” is intended to mean light energy enutied from a
specific Hight source {c.g. lamp, LED, or lasor) and capable of being absorbed by matter {e.g.

the chromophore or photoactivator defined below). In a preferred embodiment, the actinig

leght is vistble fight,
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{6036] The term "photosensitive agent” refers to any agent capable of absorbing
actinic Hght. The photoscusitive agent undergoes photoexcitation and transfors s energy.
This may be n the form of coutted lght {(c.g. fluorcscence) andior cnergy transferred to
molecudes. This energy may mitiate chemical reactions. Photosensitive agents may enhance
andior accelerate the dispersion of lght energy, or otherwise enhance andfor activate the
decomposition of an oxidizing agent.

{6037} The terms “photosensive agent”, “chromophore”™, “photosensitizing
agent”, “photosensitizer”, “photoactivating agent” and “photoactivator”™ are nsed heren
wterchangeably, A clromophore means a chemical compound or a part of a chesucal
compound, which when contacted by light trradiation, is capable of absorbing the light. The
chromophore readily undergoes photoexcitation and then emifs energy such as by wansferring
its energy to other molecules or by omitting light

{80.38] “Gelling agent” means an agent that thickens and stabilizes liquid
sohetions, enndsions and suspensions.

{0039} “Onadant” or “oxidizing agent”, which terms are used interchangeably
herein, means a chomical compound that readily transfers oxygen atoms and oxidizes other
compounds and also moludes precursors of compounds capable of oxidizing other
compoands.

{848}  Features and advantages of the subject matter hereof will become more
apparcnt in hight of the following dotaled description of sclected embodiments, as tHustrated
i the accompanying fiuares. As will be realized, the subject matter disclosed and claimed is
capable of modifications in variogs respects, all without departing from the scope of the
clams.  Accordingly, the drawings and the description are to be regarded as dlustrative
nature and not as restrictive, and the full seope of the subject matter is set forth in the claims.

{841} (2} Toorh Whiteaing Compositions

{0042]  The present disclosure provides compositions for teeth whitenng,
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{604.3] In some aspects, the present disclosure provides a composition comprising
an oxidizing agent and 3 photosensitive agent {¢.g., comprising one or more chronwophores),
whach, when activated by light, disperses the hight energy, leading to the photochesucal
activation of the oxidant contained in the composition, which may lead to the formation of
oxygen radicals, such as singlet oxygen.

{0044} In other aspects, the present disclosure provides a first conposition and 3
second composttion, wherein the first composition comprises an oxidizing agent and the
second composition conmprises a photosensitive agent {e.g, comprising one or move
chromophores), which, when mixed with the first composition and subsequently activated by
light, disperses the light energy, leading to the photochemical acuvation of the oxidant
contained in the mixture, which may lead to the formaton of oxveen radicals, sach as singlet
oxXygen.

{8045] In further aspects, the present disclosure provides a composition or
compositions  comprising  a  photosensitive  agent  {eg  comprising  one  or  mone
chromophores), which when exposed to light, can be activated to nitiate chemical reactions,
When the composition or copwpositions are applied o teeth, it can react with oxidizing
species i, on, or applied to, the teeth, to have a tecth whitening offeet.

ja046] In vet further aspects, the present disclosure provides a composition or
compositions comprising a photosensitive agent, satd photosensitive agent comprising at least
two chromophores having a svnergstic effect together, The at feast chromophores can be
activated on exposure to Heht 1o imitiate chenvical reactions. When the composition is applied
to teeth, the chemical reactions may include oxidizing species in, on, or applied to, the teeth,
1o have a tecth whatening effect.

[30471  The compositions of the present disclosure may be deseribed based on the
components making up the composition. Additionally or alternatively, the compaositions of

the present disclosure have functional and structural properties gad these propertics may also
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be used to defim and deseribe the compositions.  Individual components of the compasiiion
of the presond disclosure are detailed as below.,

j0048] Photosensitive Agents

ja049] The compositions of the presenmt disclosure may comprise one or more

%1

photosensitive agents, ¢.g., chromophores.  The term “clromophore” (used  herein

mterchangeably with “photosensitizing agent”, or “photosensitizer™ or “photoactivator™) is
mtended to mean a pant or whaole of a chemical compound capable of absorbing actimic bight.
The chromophore readily undergoes photoexcitation and may then transfor s energy to other
molecules, The encrgy transferal may alse be in the form of cmitted light or fluorescence.

HEUI Swuifable chromophores can be fluorescent dyes (or stains), although other
dve groeps or dves {(biological and histological dyes, food colonings, carotenoids) can also be
used.  Combiung chromophores may icrease photo-absorption by the combined dye
mideceles and enhance absorption and photo-bimmodidation selectivity.  This creates
madtiple possihibties of generating nmew photosensitive, andfor selective chromophores
nuxtures. Thus, in cortain embodiments, compositions of the disclosure include more than
one photoactivator.

jai51] In cortain cmbodiments, a composition of the presemt disclosure comprises
a first chromophore, which undergoes at feast a partial photobleaching wpon application of
light. By photobleaching is meant a photochemical destruction of the chromaphore, which
can generally be visualized as a loss of colour,

{0852} In some embodiments, the first chromophore absorbs at a wavelenuth
the range of the visible spectrum, such as at a wavelength of about 380-800 wn, 386-700, or
380-0600 mn. In other embodiments, the first chromophore absorbs at a wavelength of about
ZH0-R00 mm, 200-700 am, 200-600 nm or 200300 am.  In one embodiment, the first

chromophore absorhs at a wavelength of about 200-600 nm. In some embodiments, the first
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chromophore absorbs Hight at a wavelength of about 200-300 nm, 250-350 am, 300-400 nm,
330-450 nm, 400-300 am, 430-630 mn, 600-700 nm, 630-730 nm or 70800 nm.

jOUS3] The compaositions disclosed borein may also include at least onc additional
chromophore. When sach multichromophore conpositions are tHuminated with Hght, energy
transfer can ocowr between the chromophores.  This process, known ag resonance energy
iransfor, is a photophysical process through which an excited “donor” chromophore {(alse
referred {0 horein as first chromophore) wansfors #s excitation energy {0 an ‘“accopior”
chromophore (also referred to herein as second chromophore).  The efficiency and

dircctedness of resonance cnergy transfer depends on the spectral featwes of donor and
acceptor chromophores.  In particular, the flow of caergy between chromophores s
dependent on a spectral overlap reflecting the relative positioning and shapes of the
ahsorption and enussion spectra. More speeifically, for energy transfer to occur, the emission
spectnun of the donor chromophore must ovedap with the absorption spectram of the
acceptor chromophore (Figure 2).

{0054]  Encrgy transfor manifests stself through decrease or quenching of the
domor emission and a reduction of excited state lifetime accompanted also by an increase in
acceptor onssion intensity. Figare 3 is a Iablonski diagram that illastrates the coupled
tramsitions involved between a donor coussion and accoptar absorbance.

[BOS5] To enhance the cnerpgy transfer efficiency, the donor chromophore should
have good abilities to absorb photons and enut photons.  Furthermore, the more overlap there
in between the donor chromaophore’s enussion spectra and the acceptor chromophore’s
absorption spectra, the better a donor chromophore can transfer energy to the acceptor
chromophore.

jo056}] When more than one chromophore 8 included, the fivst chromophore may
have an emission spectrum that overlaps at feast about 8%, 50%, 40%, 30%, 20% or 10%

with an absorption spectrum of the second chromophore, In some embodiments, the first
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chromophore has an covission spectrum that overdaps at Ieast about 26% with an absorption
speetrum of the second chrovnophore,  In further emboduments, the first clwomophore has an
cnussion spectrum that overlaps at least 1-10%, 3-15%, 10-20%%, 15-28%, 20-30%, 28-35%
30400, 35-45%, 50-6010%, 33-65% or 60-70% with an absorption spectrm of the second
chromophore.

[0057] Y spectral overlap, as used herein, means the % overlap of a donw
chromophore’s emission wavelength range with an acceptor chromophore’s absorption
wavelength rage, measured at spectral full width quarter maximam (FWOQM). For example,
Figure 2 shows the normalized absorption and omission spectra of donow and acceptor
chromophores. The spectral FWOM of the acceptor chromophore™s absorplion specinuem is
from about 60 nm (515 mm to abowt 375 nm). The overlap of the donor chromophore’s
spectrum with the absorption spectnun of the acceptor chromophore s about 40 nm {from
SIS wm to about 355 nm). Thus, the % overlap can be caloulated as 40nm ¢ 60mm x 100 =
66.6%,

{0058]  Insome embodiments, the second chromophore absorbs at a wavelength 1n
the range of the visible spectnun.  In cortam embodunents, the sccond chromophore has an
absorption wavelength that is relatively fonger than that of the first chromophore within the
vange of about 30-2530, 25156 or 10-100 nm.

{8839} It will be appreciated that the compositions of the present disclosure may
mohade, m addition to a Brst and sccond chromophore, a third, fourth, cfe. chiromophore. In
composttions ncluding three clhromophores, not ouly is there speciral overlap between the
emission spectrum of the first chromophore and the absorption speetnom of the second
chromophore, spectral overlap also exists between the emission spectrum of the second
chromophore and the absorption spectrum of the third chromophore. In some aspects, the
sccond chromophore has an emission spectrum that overlaps at least about 20% with an

absorption  spectrum of the thwd chromophore. In some embodunents, the second
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chromophore has an cmission spectram that overlaps at least 1-109%, 5-15%, 10-20%, 15-
25%, 20-30%, 25-358%, 30-40%, 35-43%, S0-60%, 55-63% or 60-T0% with an absorption
speetrum of the third chromophore.

j060] In compositions inclading four chromophores, not only 18 there spectral
overlap hetween the enussion/absorption spectra of the first, sccond and third chromophores,
spectral overlap also exists between the ciission spectruin of the third chromophore and the
ahsorption specinam of the foarth chromophore, Tn some aspects, the thivd chromophore has
an enission spectrumn that averlaps at feast about 20% with an absorption spectnum of the
fourth chromophore. In some ciobodiments, the third chromophore has an emission spectrum
that overlaps af least 1-10%, 5-15%, 10-20%, 15-25%, 20:-30%, 25-35%, 30-40%, 33-45%,
$-60M%0, 35-65% or 60-70% with an absorption spectrum of the fourth chromophore.

{3061} As discassed above, the application of hipht 1o the compositions of the
present disclosare vesults In a cascade of cnergy fransfor between the chvomophores. In
ceriain embodiments, such a caseade of energy transfor provides photons that penctrate the
dental tissue. In some embodiments, such a cascade of energy transfer is not accompanied by
concomitant gencration of hest.  In some other crsbodiments, the cascade of energy transfer
does not resalt In desue damage sach as damage o the cnamed of 3 tooth.

[6062] In some embodiments, the photosensitive agont or agents not onldy are
capable of emuting light m the wavelength range from about 400 nm to about 37¢ nm, but
also absorb fight i the wavelength range from abowt 400 nim o about 570 am. Such a
photosensitive agent 1§ activated by light in the wavelenath range of from about 408 nm o
about 570 nm. Accordingly, i one embodiment the photosensitive agent absorbs hight in the
wavelength range of about 400 nm to about 370 nm.  In another embodiment, the
photosensitive agent absorbs hight at a wavelength between about 470 nm to about 350 nm.
This embodiment theretore allows for the optimal absorption of energy from the actinic hght

and the optimal transmission through dentin and cnamel,
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{0063 Without wishing to be bound to any particular theory, it is also believed
that photosensitive agents of the present discloswe. when oxposed to actinic light, can
accelerate the disporsion of light cnergy, which conscquently leads to & complete
photochemical activation of the oxidiang agent within the composition. It is believed that a
gel mass can transmit light v the wavelength range of about 406 nm 1o about 370 nny, so that
when a photosensitive agent in the gel mass is exposed to actinic light, the dispersion of the
hght encrgy leads to an accelerated photochemical activation of the porowade.  Together,
these embadiments allow for favourable absomption by the photosensitive agent of energy
trom the actinte light and the favowable transmission through the composition, dentin and
cnamel.

064} Swuitable chromophores that may be osed as photosensitve agents 1 the
tooth whitening composttions of the presont discloswre mclude, but are not hmited to,
chiorophyll dyes, xanthenes dves, methylene blse dyves and azo dyes.

{6865} Exemplary chlorophvll dyes inchade but are not Bmited to chlorophyll a;
chiorophyll b; oil soluble chlorophyil; bacteriochlorophyll a; bacteriochloropbyll by
hacteriochiorophyll ¢  bacteriochlorophyll  d;  protochlorophyll;  protochlovophyll  a;
amphiphilic chlorophyH dertvative 1; and amphiphilic chlorophylf derivative 2

|6066] Exemplary xanthene dyves sachede but are not lamited 10 Bosin B (4,53
dibromo, 2", 7'-dinitr- o~fluorescein, dianion); cosin Y cosin Y (2'4° 5.7 -tetrabromo-fluorese-
ein, dianion); vosin (2145, 7 teteabromo-fluorescemn, diamon); cosin {27,458 P-tetrabromo-

' !v-u

fluorescein, diamony methyl ester; eosin (24,5, P-tetrabromo-fluorescemn, monoaion) p-

=¥

isopropylbenayi ester; eosin derivative (277 -dibromo-flucrescan, dianion); cosin dervative

&' F-dibromo~fluorcscein, dianion), cosin derivative {2, 7-dichloro~fluorescein, dianion);
> b ;2
eosin  derivative (4. Y-dichloro-fluorescein,  dianlony  eosin  derpvative  {2'.7-diiodo-

fluorescein, dianion), cosin dertvative (4 S-diindo-fluoresceln, dianion), cosin derivative

{tribromo-fluorescein, diantony; cosin derivative (74,5 V-tetrachlor- o-fluorescein, dianton);
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cosity, cosin dicetylpyradiniam chloride 1on pair; crythrosin B (204, 5 P -tewaiodo-fluorescein,
dianion}; corythrosin; ervthrosin dianion; ervthiosin B; {luoreseein; fluovescein dianion;
phloxin B (2°4 .5 7P-cwabromo-3,4. 8, 6-tetrachloro-fluorescein,  diamion); phloxin B
{tetrachloro-tetrabromo-fluorescein); phloxine B; rose bengal (3,43 6-tetrachloro-2" 47,57
tetrarodofluorescein, dianion): pyromn G, pyronin J, pyronin Y Rhodanune dyes such as
thodamines include 4,5-dibromo-rhodanune methyl ester; 4. 5-dibromo-rhodamine n-butyl

ester; rhodaming 101 methyl ester; vhodamine 123; rhodamine 66, rhodamine 60 hexy! ester;

tetrabromo~rhodamine 123 and tetramethyl-rhadamine ethyl ester.

{0067}  Excmplary methviene blue derivatives inchude but are not limited o 1-
methyl methyvlene blue; 1,9-dimethnd methylene blue; methvlene bliue: methylene blue (16
M) methviene blue {14 pM); methylene violet; bromomethylene violet; 4-iodomethylene
violet; 1.9-dimethyl-3-dimethyl-amino-7-dicthyl-a- mino-phencthiazine; and 1,%-dimethvi-3-
dicthylamine-7-dibuivi-amino-phenot- higzine.

{0068] Exemplary azo {or dizzo-) dyes mclude but are not hmited o methyl
violet, neutral ved, para red {pigment red 1), amaranth {Azorabine S), Carmoisine {azorabine,
food red 3, acid red 14), allura red AC (FD&C 40), tartrazine (FD&C Yellow 5), orange G
{acid orange 10}, Ponceau 4R {food red 7}, ncthisd red (acid red 2), and mrexide-gmmontum
purperate.

{6069] In some aspects of the disclosure, the one or more chromophores of the
toath wiitening composition disclosed berein can be mdependently sclected from any of Acid
black 1, Acid blue 22, Acid blue 93, Acid fuchsin, Acid green, Aaid green 1, Acid green §,
Acid magenta, Acid orange 10, Aad red 26, Acid red 29, Acid red 44, Aaid red 531, Acid red
66, Acid red 87, Acid red 91, Acid red 92, Acid red 94, Acid red 101, Acid red 103, Axid
roseine, Acid rubin, Acid viclet 19, Acid vellow 1, Acid vellow 9, Aad vellow 23, Aad
vellow 24, Aaid vellow 36, Acid vellow 73, Acid vellow S, Acridine orange, Acnflaving,

Alcian blue, Alcian vellow, Aleohol soluble cosin, Abzarin, Alizarin blue 2RC, Alizarin
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carmune, Allzann cvanin BBS, Alizarel ovaman R, Alizann red S, Abearin purpurin,
Aloninon, Amido black 10B, Amidoschwarz, Aniline blue WS, Anthracene blug SWR,
Auranune O, Azocanmne B, Azocarming G, Azoe diazo 5, Azoie diazo 48, Azwre A, Azure
B, Azure C, Basic bloe B, Basic blue 9, Basic blue 12, Basic hlue 13, Basic blue 17, Basic
blue 20, Basic blue 26, Baswe brown 1, Basic fuchsin, Basic green 4, Basic orange 14, Basic
ved 2, Basie red 5, Basic red 9, Basic violet 2, Basic violet 3, Basic violet 4, Basic violet 10,
Basic violet 14, Basic vellow |, Basic vellow 2, Bicbrich scarlet, Bismarck brown Y,
Brithant crystal scarlet 6B, Caleium ved, Carmine, Carnunie acid, Celestine blue B, China

hiue, Cochineal, Coclestine blue, Chrome violet CG, Clromeotrope 2R, Chromoxane cyanin
R, Congo connth, Congo red. Cotion blue, Cotion red, Uroceine scarlet, Crocin, (rystal
ponceau 6R, Orystal violet, Dablia, Diamond green B, Direct blue 14, Divect blue 5§, Direct
red, Divect red 10, Direct red 28, Dirget ved RO, Direet vellow 7, Eosin B, Eosin Bhush,
Eosin, Eosin Y, Eosin vellowish, Eosinol, Erie gamet B, Eviochrome cyanin R, Ervthrosin B,
Ethel cosin, Ethyl green, Ethyl violet, Evans bloe, Fast blue B, Fast green FCF, Fast red B,
Fast yellow, Fluorescein, Food preen 3, Gallem, Gallmwine blue, Gallooyanin, Gentian violet,
Haematein, Haomatine, Hacmatoxylin, Helio fast rubin BBL, Helvetia blue, Hematein,
Hematine, Homatoxylin, Hoffiman's violet, hnperial red, Ingrain blag, Ingrain blae |, Ingrain
vellow 1, INT, Kermes, Kermesic acid, Keraechtrot, Lac, Laccaic acid, Lauth's violet, Light

reen, Lissamine green SF. Luxol fast blue, Magenta 0, Magenta 1, Magenta {1, Magenta Hi,

0%

Malachite green, Manchester brown, Martius vellow, Merbromin, Mercurochrome, Metanid
vellow, Methyvlene azure A, Methyione azure B, Methvlene azure €, Methvlene blue, Methyl
blue, Methy! green, Methyl violet, Methyt violet 2B, Methyl siolet 10B, Mordant blae 3,
Mordant blue 14, Mordant blue 14, Mordant blue 23, Mordant blue 32, Mordant blug 43,
Mordant red 3, Movdant red 11, Mordant wiolet 25, Mordant violet 39 Naphtho! bhue black,
Naphthol green B, Naphtho! vellow 5, Natural black 1, Natural red, Natural red 3, Natural red

4, Natural red 8, Natural red 16, Natwal red 25, Natural red 28, Natural yellow 6, NBT,
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Newtral red, New fuchsin, Niagara blug 3B, Night blwe, Nide blae, Nile blue A, Nike bhe
oxazone, Nile bluc sulphate, Nile red, Nitro BY, Nitro bluc tetrazolium, Nuelear fast red, Oil
red O, Orange G, Orcein, Pararosamilin, Phlexine B, Picric acid, Ponceas 2R, Ponceau 6R,
Ponceag B, Poncean de Nylidine, Ponceau S, Primula, Pwrpurin, Pyronin B, Pyvronin G,
Pyronin ¥, Rhodanune B, Rosanilin, Rose bengal, Saffron, Safranin O, Scarlet R, Scarlet red,
Scharlach R, Shellge, Sirius red F3B, Solochrome cvanin R, Soluble blue, Solvent black 3,
Solvent blue 38, Solvent red 23, Solvent red 24, Solvent red 27, Solvent red 435, Solvent
yvellow 94, Spirit soluble cosin, Sudan T, Sudan IV, Sudan black B, Sulfur vellow S, Swiss
hlue, Tartrazme, Thioflavine §, Thioflavine T, Thionin, Toluidine blue, Toluvline red,
Tropacolin G, Trypaflavine, Tryvpan blue, Uraren, Victoria bhue 4R, Victoria blue B, Victoria
green B, Water blae I, Water soluble eosin, Xvhdine ponceaw, or Yellowish cosin

{8070} In some ecmbodiments, the composition includes Fosin Y as a fust
chremophore and Fluorescein as a second chromophore. It is believed that the combination of
Eosin Y and Flarorescein hag a synergistic effect. 1t is further believed that becaase Hosin Y
and Fluorescem reemit green Heht, that this green hight can and may be firther absorbed (or
reabsorbed) by the chromophores so that light energy is not dissipated as in conventional
compositions.  This absorbed and re-emitied light is thouglt to penctrate throaghowt the
whitening composition, and also to be wransomtied into the enamel and dentin,

{8071} In other cmbodiments, the composition meludes Eosin Y as a first
chromophore, fluoreseein as a sccond chromophore, amd Rose Bengal as a thid
chromonhore. It is believed that the combination of Eosin Y, Fluorescein and Rose Bengal
also has a synergistic effect.

UL In further embodumnents, the composition mchudes Eosin Y and Rose
Bengal: Fluorescein, Bosin Y and Ervihrosine B Fluorescein and Rose Bengal; Rose Bengal
and Ervthrosine B; Fluorescein and Erytwosine B, Other synergistic clwomophore

combinations are also possible.
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{6073] By means of synergistic offects of the chromophore combinations in the
composttion, the Light absorption and cmission amounts sy be mereased, and the time to
absorb and emit Hght onergy reduced. Advantageously, this may @anslate fo ercased
reactivity of the composition and faster teeth whitening. Also, by means of the synergistic
chromophore combinations, the amount of oxidizing agent in the compositions can be
lowered, or oven avoided, without compronusing the efticacy of the composition. Also, the
freatment condittons need not be alicred 10 achieve the same or hetter whitening resudts, such
as time of exposwre to fight, power of light source used, wavelength of hght used. Tn other
words, use of synergistic combinations of chromophores in the final composition may allow
the same or befter whiiening effects o be achicved wsing less oxadizing agent i the
composition, and without necessitating a longer time of exposure to a hight source ov a higher
power light source.

{8074] Advantageously, a lowered oxadizing agent content nxay be associated with
decreased gam and tooth semsitivity, decreased debvdration of the tooth, decreased brittleness
of the enamel, decreased decaleification of the enamel and fonger lasting tooth whitening
effects The contont of oxidizing agents such as hydrogen peroxide in tecth whitening
compositions are alse relevant from a regdatory perspective. For example, lovels above 6%
are not penmitted by the European Conunission {European Cosmetics Directive 7T6TONEEC
and European Cosmetic Regulation EC 122372009). Therefore, the use of 6% or less
hydrogen peroxide, or a hydrogen peroxide equivalent, can be achieved by means of
composttions of the presemt disclosure withowt compromusing testh whitening effects or
necessitating longer reatment Hmes.

[O075] In certain embodiments, the composition of the present disclosure includes
any of the chromophores histed above, or 3 combination thereof {0 promote tooth whitening.

{876} The chromophores can be included in a gel, powder, av liquid.
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{6077] This is a distinct application of these agents and differs from the uso of
chromophores as simple stains or as a catalyst for photo-polymerization,

HEUE S Oxidanits {or Cxidizing Agent)

18079} The compositions of the disclosure mav include an oxidant. Oxidants are
chemical compounds that readily wansfer oxygen atonms and oxidizes other compounds and
also mclude precursors of compounds capable of oxidizing other compounds, Usefud
oxidizing agents that may be wtibzed i the compositions of the present disclosure preferably
include peroxide, an alkali metal percarbonate, an alkall metal perborate, or a peroxyvacid
known in the art. Such eadizing agents include, but are not biauted to, hvdrogen permade,
carhasude peroxide, caloium peroxide, magnesisn  poroxide, mne peroxide, sodium
percarbonate, potassium percarbonate, potassium persulfate, sodium persulfate, anwmonium
porsulfate, disodmum  monoperphasphate,  dipotassaon  monoperphosphate,  peroxyacids,
magnesigm monoperoxyvphthalate, sodium perborate, chlorine dioxide, and sodium ehlorite.
Oxidants can be provided in powder, hquid or gel formu

{0886}  Oxidants may be inherent in the environment of the teeth andfor contacted
with the composittons of the disclosure on application of the compasition to the tecth or oral
cavirenment. In some cmbodiments, oxidants can be applied to the teeth {(eth ‘pre-
condittoning’} before application of prosent compasitions including chromophores.

Crelfing 4

{0081}

Tt

{6082} The composttions of the disclosure mizy also iclade 2 gelling agent, such
a3 g hydrophilic gelling agent.

{0883}  In some embodiments, the natwre of the gelling agent (e, 1t hvdrophatic
nature} prevemts vaporization of the gel when exposed to actinie hipht, thus improving
hyvdration of the coated tooth area. Increased hydration of the teeth and surrownding tissues 8

associated with decreased discomfort and sensitivity.  In one embodiment, the gelling agent

can nclude, for cxample, one or more modified starches andior glucose. In some
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embodiments, the gelling agont fusther onbances the consisteney of the composition,
factlitating the application o the tooth surface.

jGas4] Advantageously, the gelling agent can cohance the fanshucency or
transparency upon addition to the composition andfor upon activation by, e.g., actimie light,
emitted Heht andior heat. In one embodiment, it ninimizes vaporization of the composition.
Additionally or altematively, the gelling andior transhicency agent nunimizes any thermal
effects by absarbing any heat generated in the composition.

{0085} The gelling agent may be selected from any of synthetic or semi-synthetic
polymeric materials, polyacrylate copolymers, celhdose derivatives and polvmethy! vinyl
cthermaleie anhvdride copolymers. In sowwe embodiments, the gelling agent is a hvdrophidic,
high molecular weight (1.e., molar masses of more than about S000, and in some nstances,
more than about 10,000, or 100,000, ar 1 000000) andfor cross-linked polyacrvlic acid
polvimer. In some cmbodiments, the gelling composition comprises a gelling agent this s a
polyvacrvhie acid polymer has o viscosity in the range of about 20.000-100,000, 25,000-
90,000, 30.000-80,000, 30,000-70.000, 30.000-60.000, 25000-40000 <P.  In certain
embodiment, the gelling agent is a hydropbilic, high molecular weight, andior cross-tutked
palyacrylic acid polymer, where the polvacryvlic acid polyoer has a viscosity in the range of
about 20,000-80,000 P

{3086} In some cmbodiments, the pelling agent comprises a  carbomer.
Carbomers are synthetic high molecudar weight polyimer of aerylic acid that are crosslinked
with either allvlsucrose or allvicthers of pentaervihrtiol having a molecular weight of ghout 3
x 10° The gelation mechanism depends on neutralization of the carboxylic acid molety to
form a soluble salt. The polvmer s hvdrophilic and produces sparkhing clear gels when
neatralized.  Carbomer gels possess good thermal stability in that gel viscosity and yvield
value are cssentially unaffected by temperature. Carbomer gels possess optinmum rheological

propertics, The mwherent pseudoplastic flow permils mmumediate recovery of viscosity when
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shear Is ternmnated and the high vicld value and quick break make 1t ideal for dispensing.
Agucous solution of Carbopal®: is acidic m nature duc to the presence of free carboxylic acid
residucs,  Neutrabization of this solution cross-hnks and gelatimizes the polyawr to form a
viscous integral structure of desired viscosity,

|BO8T] Carbomers are available ag fine white powders which disperse in water to
form acidic colloidal suspensions {a 1% dispersion bas approx. pH 3) of low viscosity.
Newtralization of these suspensions asing a base, for example sodium, pofassiam of
ammoniwm hydroxides, low molecular weight amines and alkanolamines, resulis in the
formation of clear translucent gels, Nicoting salts such as nicotine chloride form stable
water-soluble complexes with carbomers at about pH 3.5 and are stabibized at an optireal pH
of aboot 5.6,

|B088] In onc embodiment of the disclosure, the carborer is Carbopol.  Such
polvmers are commercially avaidable from B.F. Goodrich ander the designation Carbopol®
420, 430, 475, 488, 493, 910, 934, 934P, 97IPNF, 974P NF, 980 NF, 981 NF and the bke.
Carbopols  are  versatile  controlledwrelease  polymers, as  deseribed by Brock
{Pharmacotherapy, 1443027 (19941 and Duorrani (Pharmaceuticad Res. (Supp.y 8:5-1358
(19911, and belong to a family of carbomers which are synthetic, high molecudar weight,
won-linear polymers of acrylic amd, crosslinked with polvalkenyl polyether.  In some
cmbodiments, the carbomer is Carbopol® 974P NF, 980 NF, 5984 EP, ETD 2020NF, Ultrez
10 NF, 934 NF, 934P NF or 940 NF. In cortain ombodiments, the catbomer is Carbopol®:
98¢0 NF, ETD, 2020 NF, Lifirez 10 NF, or 940 NF.

0089} Additianal Agents

f0890F  The compositions of the present disclosure may alse imclude a stabihizing
agent. In some embodiments, the stabilizing agent stabilizes the peroxide coneentration in
the composition for davs, weeks, months, a vear or several vears. In some embodiments, the

stabilizing agent not only siabilizes the oxidizing agent, but also s a pH modifier and/or
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stabilizer.  In some cmbodimoents, the stabilizing agent s sodum acetate. In one
cmbodiment, sodium acefate 15 added wnti the desired pH is attained.  In one cmobodiment,
the stabilizing agent is sclected from the group consisting of antioxidants sach as sodium
sulfite, metal chelators (e.g., EDTA), and stabibizers (e.g. tin salts, phosphonic acid, and tin
sulphonates). In some cmbodiments, the stabilizing agent scavenges or otherwise isolates or
removes from sofution, metal tons that can poteatially destabilize the oxidizing agent.

{6091} In one embodiment, the pH of the composttion 15 1n or adjusted o the
range of fram about 4 to about 10, In alkaline conditions, with a pH from about § to about
14, the stronger free radical, perhydroxyl wons, can be generated.  Porhydroxyl free radicals
are capable of reacting not onoly with vellow and brown staimns bt even with wgrey
chromophores stuated deeper in the tooth structwre.  In further embodiments, the pH of the
composition is between about 5 and about 7, or between about 5 and about 6, or between
abowt ¢ and 7. in cortain embodiments the pH is about 6 or 6.5,

{6092] Suitable pH adjusting agents incheade, but are not limited 1o, sodium
hydroxide, potassium hydroxide, ammonium hydroxide, sodiwm carbonate, potassium
carbomate, TRIS, and tricthanolamine, or any other sall of an alkaline base which s safely
used i1 the mouth. In another embodiment, the pH adjusting agent is sodiam perborate. In
certain embodiments of the disclosure, a single component may act as a pH adjusting agent or
as a stabilizing agent or may serve both functions. In one embodiment, sodium acetate acts
as a pH adjusting agent and as 3 stabilizing agent. in fiwther embodiments, the pH adjasting
agent 18 of the group consisting of sodivm bicarbonate, calcium bicarbonate, sodium
carbonate and caleiam carbonate.

0093} Additionally or altematively, the composition can inclade a thickening
agent to muprove the ease of application of the composition to the teeth such that even and

effective coverage is more readily achieved. Suistable thickening agents include but are not

limited to nuxed silica-aluminum oxides, tricthanolamine {¢.g., Trolanune), and water soluble
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poly {ethylene oxide) resins (o.g., Polvox™), Saitable thickening agonts also inclade amide
starches.

HELES it fas been found that using a thickening agent which has a particle size m
the range from abowt (1.2 microns (Wm) to about 0.7 wm provides for more widespread
dispersion of the oxidizing agent on the particke swrface.  Accordingly, 1 one embodiment,
the photosensitive agent has a particle size below about 2 nucrons or below about | micron,
In other embodiments, the agant has g particle size below gbout 0.8, 1.7, 0.6, 0.5, 04, 03, o
0.2 microns.  In other embodiments, the photosensitive agent bhas a particle stze between
about {.1 and about 0.8, between about 0.2 and about 0.7, or between about 0.3 md abom 0.6
MUCTONS.

ja093] Additionally or aliernatively, the thickening agent can include fumed silica
and/or any other imert norganic material that may he used as & carrier and can aid m the
dehivery of active oxygen to the tooth surface. Fumed silica of & small particle size {e.g.,
between about 0.2 microns and aboet 004 nucrons), can provide efficient dispersion of
hydrogen peroxide and reflection of light energy within the oxidizing composition.

[6096] In some embodiments, the compositions of the disclosure include a
reaction accelerator or accelorating sgent.  In one cmwbodiment, the composition clades
sodigm perborate.  Sodium perborate has selective reactivity with hydrogen peroxade in
forming free radicals {reacts with water 1o release hydrogen peroxide). The wse of ane or
mare photosensilive agents (e.g., sodiam perborate) can be advantageous because thoy can
ahsorh and retain heat generated i the composition by, e.g., aetmic light, thus restricting any
such heat to the gel in order to accelerate the reaction withoat heating the tooth, which can
cause sensitivity. Tn addition, acceleration of the reaction means that the composition can be
renwwved more quickly than conventional composttions thereby decrcasing exposure of the
patient to the composition and resulting senstvity andfor other damage to issues and teeth.

[3097] £3) Methods of Use
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{6098} Another aspeet of the disclosure provides methods for tooth whiterung
mcluding applying a tooth whitening composition of the present disclosure to at least one
tooth, and caposing the tooth whitening conposition to actinie light to acvate the oxidizing
agent andor the chromophore. The composition may be any of the compositions deserihed
herein.

{6099 The method for whitening the teeth may be porformed m a deatist's office
or chinic wnder ardinary conditions. The composttion can be nuxed chair-side and applied to
the surface of as many teeth as are desired to be whitened. The whole or part of the teeth may
he wreated. Alternatively, the composition can be provided without the need for mixing char-
side. For example, in a light-proof contamer to minimize activation of the chromophores.
Thereafter, the composition can be exposed to actinic hight 1o accelerate decomposition of the
oxidizing agent and the fonmation of free radicals. Premixes can be preparad with some or all
of the ingredients and then mixed chair-side and applied to the teeth. For example, a
carbaomide peroxide gel preomiy and a clvomophore gol promix can be prepared and stored.
The user then mixes the two promixes immediately prior to use.  Addionally or
alternatively, some or all of the remaining ingredients can also be separately premixed and
stored. Such pronsixes can be stored, o.g., for at feast about ong year.

6100} The composttions of the disclosure can be used to whiten toeth discolored
by any agent or disorder. For example, the compositions may be used to whiten discoloration
dug o stams {og., tobacco, coffee, tea anddfor food stains), Huorosis, developmental
disturbances, bacteria, genetics, itewacveline antibiotics, trmama, blood decomposition,
pigments present during development of teeth, ete. Therefore, there is also provided vse of a
composition of the present disclosure to whiten teeth.

jaton} In the methods of the present diselosure, any source of actinic {ight can be
used to activate the oxidizing agent. Any type of halogen, LED or plasma are lamp, or laser

may be suitable. The primary characteristic of suiable sources of actinie light will be that
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thoy cmit Hght in a wavelength {or wavelongths) appropriate for photosensitive the ong or
more photoactivators present in the composition. In one embodument, an argon laser s used.
In another embodiment, a potassium-titany! phosphate (KTP) laser (e.g. a GreenLight™
faser) 15 used. By vet another embodiment, a LED photocuring device s the source of the
actinie ight. In vet another embodiment, the source of the actinic light is a source of hght
having a wavelength between about 200 o 600 nin. In another embodiment, the sowree of the
actinic bight is a source of visible hght having a wavelength between about 406 and 600 nm.
Furthermore, the sonrce of actime Hight shonld have a suitable power density.

j0102]  The most idense fluorcscence (e.g., emission} from a chromophore ocowrs
when it is bradiated with wavelengths close to the peak of the absorption wavelength {ie,
excitation cwrve). Accordingly, m one embodiment, the actinic hight 15 at a wavelength of
ahmut the absorption wavelength of the photosensitive agent. In one ambodiment, the actinie
Light has a wavelength i the range from about 470 nm to about 5350 am.  In another
embodiment, the actimie hght has a wavelength in the range from about 470 nm to about 320
nm. In a further embodiment, the actimic Hght has a wavelength of about 330 nm to about
535 nm.

[a163] In one embodiment, the tecth are exposed o actinie hght for a total of less
than 20 minutes, i another for less than 10 nunates, in another for ess than 8 mamuies. In
one embodiment the tecth are exposed to actinic Hght for less than 4, 3, 2, or | minute. In
one embodiment, the disclosure provides a method for whitening tecth af least 2 shades in
about 1 punute. In some embodiments, there 1s no sigmificant post-treatment sensigvity. In
other embodiments, there 18 no post-treatrment seasitivity. I yet other embodiments, the
whitcmng effect does not diminish over time following treatment.

o104} In one embodiment, the tooth whitening composition 1s applied and the
toath s exposed fo nwdtple applications of actinic light, for a time of about 4 o shout 6

seconds for cach tonth per exposure. In some embodiments, the tooth s exposed to actinie
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hight at least pwo, three, four, five or six times. B some embodiments, a fresh application of
the tooth whiteing compuosition s applied before cach exposure to actinwe fight. In some
embodiments, the total oxposure to actinic light is less than about one minete.  In other
embodiments, the total exposure (o actinic ight is less than about 60, 40, 30, or 20 seconds.

[1D5] In one embodinment, the tooth iy whitened at least 7 shades, & shades, §
shades, 4 shades, 3 shades, 2 shades or | shade. Shades can be determined betore and after
freatment using any of a mumber of shade guides, inchading, oy, the VITAR (Vua
Fahnfabrik H Rauter GobH & Co., KG), CHROMASCOP®R (Ivoclar Vivadewt, Inc) or
BIODENT (Dentsply Intenational) shade guides. Optionally, a shade taking system, e.g., the
ShadeEye NCC Dental Chroma Meter, can be employed to determine shade before andfor
after treatment.

{3106} In one embodiment, the tooth is whitened at least two shades, three shades,
four shades, five shades, six shades or seven shades in less than about one minute of total
exposure time to actinie light.  In some embodiments, the tooth is whitened at feast two
shades, three shades, four shades, five shades, six shades or seven shades in less than about
40 seconds of total cxposure tme o actuuie hght  In some embodiments, the tooth s
whitened at least two shades, three shades, fowr shades, five shades, six shades or seven
shades in less than about 30 secouds of tofal exposwre time to actinic Hght.  In some
cmbodiments, the tooth is whitened at least two shades, three shades, fouwr shades, five
shades, six shades or soven shades in less than about 20 seconds or even less than about 10
seconds of total exposure time o actinic light,

{0167]  In one embodiment, the risk of wansient wflammation of the pulp by
percolation of the oxidizing agent is reduced. not sigmificant andfor climinated.  Without
wishing to be bound by any particular theory, inflammation of the pulp is thought to be
caused by percolation of the oxidizing agent o the pulp tissue. In some embodiments, the

synergistic effect of the photosensitive agents, and the actinic light results 1 an mstantaneous
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and complete photochemical reaction.  Accordingly, exposure of the tooth, the pulp, andior
the surrounding tissues fo the oxuhizing agent and‘or other components in the composition is
dramatically reduced.

j3108] In vet another aspect, the diselosure provides a method for tooth whitening
comprising application of actinic light and a composition of the discloswe (any of the
compositions deseribed herein} to at least one footh such that the tooth is whitened at least
about two shades in less than about 10 sunutes.  In another embodiment, the tooth is
whitened at least abowt two shades in less than abont 5 nunutes, less than about 4 minutes,
less than about 3 minutes, less than abowt 2 nunutes or in about 1 mbnute. In some
cothodiments, the teeth are whitened af least about 3 shades, 4 shade or 5 shades. In some
entbodiments, there 1 no significant post-treatment  sensitivity o no  post-treatment
Sensiivity.

{0109} ) Kits

{6116} The present disclosure also provides kits for preparing and/or applving any
of the compositions of the present disclosure. The kit may include a composition comprising
an oxudizing apent and at least one chromophere having an enussion wavelength hetween
about 400 nm and about 570 am. The oxidizing agent may be present in an amownt of about

01% - 40%, 0.01% - 1.O%, 0.5% - H0.0%, 8% - 15%, 10% - 2094, 15% - 2589%, 20% - 309,

P5.0% « 23%, 20% - 30%,, 25% ~ 35%, or 30% - 40% by weight to weight of the composition,
The chromophote may be present in an amount of about 0.001-0 1%, 0.05-1%%, 0.5-2%, 1-
%, 2.5-7. 5%, S-10%, 7.5-12.5%, 10-15%, 12.5-17.5%, 15-20%, 17.5-22.5%, 20-25%, 22.5-
27 5%, 35-30%, 27 5-32.5%, 30-35%, 32.5-37.5%, or 335-40% per weight of the composition,
In embodiments where the composttion comprises more than one chromophore, the first
chromophore may be present 1 an amouwnt of about (.05-40% per weight of the composition,
and a second chromophore may be present in an amount of about 4.05-40% per weight of the

composition. In certain embodiments, the first chromophore is present in an amount of about
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0% per weight of the composition. In cerfain embodiments, the sceond chromophore is
present in an awoent of about 0.001-0.1%, 0.05-1%, 0.5-2%, 1-5%, 2.5.7.58%, 5-10%, 7.5-
12.8%6, 10-15%, 12.5.07.5%, 15-20%, 17.5-22.5%, 20-28%, 22.5-27 5%, 25309, 275
32.5-37 8%, or 35-40% per weight of the conposition. In ceortain
embodiments, the amount of chromophore or combination of clromophores may be w the
amoutt of ahout 0.05-40.05%, per weight of the composition. In certain embodiments, the
amount of chromophore or combination of chromophores may be in the amount of about
DO0T-(11%, 0.05-1%, 0.5-2%, 1-5%, 2.5-7.5%, 5-10%, 7.5-12.5%, 10-15%, 12.5-17.5%, 15
209, 17.5-22.5%, 20-25%, 22.5-27.58%, 253085, 27.5-32.5%, 30-33%, 32.5-37.5%, or 35-
40 {43% per weight of the composition

{8111} In some cmbodiments, the kit inclodes more than one composition, for
example, a first and a second composttion. The first composition may mchide the axidizing

agent and the sccond composition may mclude the chromophore having an cmission

wavelength between about 400 nim and about 370 nm. The oxidizing agent may be present in

the first composition in an amowtt of abowt 0.01% - 1.0%, 0.3% - 10.0%, 3% - 15%, I
0%, 13% - 230, 2080 - 309, 15.0% - 253%6, 209 - 30%,, 25% - 38, 30% - 40% or 33%

45% by weight to weight of the first composition. The chromophore may be present m the
second composition in an amount of about CL.O01-0, 1%, 0.05-1%, 0.3-2%, 1-8%, 2.53-7 3%, 5-

10%, 7.5-12.5%, 10-15%, 12.5-17.5%, 15-20%, 17.5-22.5%, 20-25%, 22.5-27.5%, 25-30%,

27.5-32

U1

Yo, 30-35%, 32.5-37.5%, or 35-40% per weight of the second composition. In
embodiments where the second compaosition comprises more than ane chromophare, the first
chromophore may be present in an amount of about 0.05-40% per weight of the second
composition, and a second clvomophore may be present m an amount of about G.05-40% per

weight of the second composition. In certgin emboduments, the first chromophore 15 presen
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i an amount of about 0.001-0. 1%, .05-1%, 0.5-2%, 1-3%, 2.5-7 3%, S-10%, 7.3-12.5%, 18-
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15-20%, 17.8-22.8%, 20-28%, 22.5-27.3%, 25
8%, or 35-40% per weight of the scecond composition. In certain eatbodiments, the

B2 RN

second chromophore s present iy an amount of about 0.001-0.1%, 0.05-1%, 0.53-2%, 1-3%,

25T A%, 5-30%%, T5-12.5%, FO-15%, 12.5-17.89%, 15-20%, 17.5-22.5%, 20-358%, 22.5-
27.8%, 25-30%, 27.5-32.5%, 30-35%, 32.5-37.5%, or 35-40% per weight of the scoond

composttion. In certain embodiments, the amowt of chromophore or combinagion of
chromophores mav be in the amount of abowt GO5-40.05% per weight of the second
composition, In cortain embodiments, the amount of chromophore or combination of
chromophores may be in the amount of abog HLOB1-0.1%%, 0.05-1%5, $1.5-2%, 1-3%, 2.5-7.
5-10%, 7.5-12.5%, 10-158%, 12.5-17.5%, 15-20%, 17.5-22.5%, 20:25%, 22.5-27 5%, 25-

306, 27.5-32.5%, 30-3%%, 32.5375%, or 35-40.05% per weight of the sccond
chromophore.

{6132} In some cmbodiments, the kit iclodes containers comprising  the
compositions of the present discloswre. In some embodiments, the kit includes a first
contamer comprising a first composition that includes the oxudizing agont, and a second
coptaimer copyprising a sccond composition that incledes at least one clwomophore. The
comtainers may be hght impermeable, air-tight andfor leak resistant. Exemplary containers
wchide, bt are not hinited to, syringes, vials, or pouch. When a first composition and a
second composttion are included in the kit, ¥ may be advantageous to provide the
compositions in double-barrel svringes, including a mixer tip. The two compositions can then
be dispensed and instantancousty mixed as the compositions exit the syringe.

[0113] A kit of the disclosure may also include directions for application.
Additionally or altematively, the kit can inchude apparatas for application (e.g., broshes or
travs or hoth). The kit can also include charts or other mformation helpful in assessing the

whitening effect destred andfor achieved by the methods and compositions of the disclosure.



WO 2014/042936 PCT/US2013/058102
28

The kit may also trelude a2 sowree of actinie light. The kit may also include a retractor for the
lips, mouth, cheeks m order 1o expose the teeth for the freatmond,

HUBES A kit of the discloswre may also inclede an applicator or 3 dispenser
containing a tooth brightening composition. The tooth brightening composition may be ased
to pre-treat the teeth before the whitenung teatment andfor to treat the teeth affer the
whitening treatment. The tooth brightening composition may mclude a low concentration of
mr oxydizing agent, such as hydrogen peroxide. The applicator may conveniently be
substantially pen-shaped, and configured to include a reservoir contatming the brightening
compeosition in fluid communication with an applicator tip for delivering the brightening
compostion o the teeth. An exanple of a tanth brightenmg device and composition s further
desertbed in PCTACA2012/50177 filed 22 March 2012, the contents of which are hercin
wworporated by reference.

{8115} Embodinments herein are directed o compositions comprising an oxidizing
agent and at least one chromophore. In some embodiments, the compositions described
herein are preferentialty used for tecth whitening,

jo11e] In some embodunents, the oxidizing agent is selected from bydrogen
peroxide, carbamide peroxide and a combination thareof.  In some cmbodiments, the
oxidizing agent 15 carhanude peroxide. In some emboduments, the carbamide porowide
comprises about 22%  or less of the composition by weight. In some embodiments, the
oxidizing agent comprises abowt 17.97% of the composition by weight.

9117} In some cmbodiments, the chromophore 18 selected from cosin Y.
fluorescedn, and a combination thercofl  In some embodiments, the cosin Y comprises
between about 0.001% to about 1% of the composition by weight. In some embodiments,

fleorescein comprises between abowt 0.001% to about 1% of the composition by weight. In

some embodiments, the eosin Y comprises about 0.02% of the composition by weight. In

some cmbodiments, fluorescein comprises about 0.01% of the composition by weight. In
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some embodiments, the cosin Y comprises abowt 9.016% of the composition by weight. In
some erbodiments, fluorescein comprises about (.003% of the composition by weight.

j0118] In some cmbodiments, the composition further comprises a stabilizing
agent.  In some cmbodiments, the stabibizing agent is a metal chelator.  In some
enthodiments, the metal chelator is sodivm EDTA. In some cmbodiments, the sodiuvm BEDTA
comprises about . 13% of the composition by weight.

gelling agent.

=
bed

{6119} In some cmbodiments, the composition finther comprises &
In some embodiments, the gelling agent comprises a hydrophibie gelling agent. Iy some
cmbodiments, the hvdvophilic gelling agent is sclected from polypropylene  glveol,
polyethylene glveol, propylene glveol, ghycerol, or & farge molecudar weight polyol, and any
comthination thereof.  In some embodiments, the hydrophilic gelling agent i propylene
glveol. In some cmbodiments, the propylene glveol comprises about 31.10% of the
composition by woight. In some embodiments, the gelling agent comprises a carbomer, In
some embodimenis the carbomer 1 Carbopol.  In some embodiments, the Carbopol is
Carbopol 940 NF, Carbopol 1Hirez 1ONF and combinations thereof. In some embodiments,
the Carbopol 940 NY comprises about (1.98% of the composition by weight.  In some
cmbodiments, the Carbopol Ulirez TONF compriscs about 0.23% of the composition by
weight. In some embodiments, the composition comprises propyiene ghveol, Carbopol 940
NF, and Carbopel Ultrez 10NF . In some embodiments, the Carbopol 940 NF comprises abowt
0.98% of the composition by weight, In some embodiments, the Carbopol Ulrez 1ONF
comprises about 023% of the composition by weight. In some cmbodiments, the propyleng
glveol comprises about 31.10% of the composition by weight,

FO1 24 In some embodiments, the composition further comprises a base. In some

embodiments, the base is selected from potassium hvdroxide. In some embodiments, the

potassium hydroxide comprises about (.26% of the composition by weight.
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{6121} In some embodiments, the composition further compnses a pH adjusting
agent. In soine cmmbodiments, the pH adiusting azent is sclected fron sodinm bydroade,
potassin hvdroxide, annomium hydroxide, sodiurn carbonate, potassium carbonate, TRIS,
tricthanolanuine, or any other salt of an alkaline base which is safely used in the mouwth. In
some embodiments, the pH adjusting agent is tricthanolanune. In some embodiments, the
gicthanolamine comprises about 0.4%% of the composition by weight In some
embodiments, the tricthanclamine may alse act as a thickening agent.

8122} In some embodiments, the composition further comprises methyiparaben,
propylparaben or a combination thereof, In some embodiments, the methylparaben comprises
about 1412% of the composition by weight. In some ewbodiments, the propylparaben
comprises about 0.01% of the composition by weight.  In some embodiments, the
composition further comprises methyiparaben and propyiparaben. In some embodiments, the
methviparaben comprises about 1.02% of the composition by weight. In some embodiments,

ght,

P

the propyiparaben comprises abowt 0.01% of the composition by wel

{0123]  In some cmbodiments, the composition further comprises glycerin.  In
some embodimaents, the glycerin comprises about 25 24%, of the compaosition by weight.

j0124] In some embodiments, the composition firther comprises ethanol. In some
crbodiments, cthanol comprises about 18.78% of the composition by weight.

{3125} In some embodiments, the composition further comprises peppernunt
essential oil.  In some embodiment, the peppenming essential ol comprises about $.49% of
the composiiion by weight.

{6126} In some embodiments, the composition further comprises water, In some
embodiments, the water comprises about 4.28% of the composition by weight.

j0127] In some embodiments, the composition comprises carbamide peroxide,
ensin Y and Buorescem. In some embodiments, the carbamide peroxide comprises about

22%  or less of the composition by weight, In some embodiments, the cosin Y comprises
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beteenn about G.001%6 1o abowt 19 of the compasition by weight., In some cmbodiments, the
fluorescein comprises between about 0.001% to about 1% of the composition by weight. In
some cimnbodiments, the carbamide peroxide coraprises abowt 17.97% of the composition by
weight,  In some embodiments, the cosin Y comprises about 0.02% of the composition by
weight, In some cmbodiments, fluoresecin comprises about 0.01%, of the composition by
weight. In some cmbediments, the cosin Y comprises about £.016% of the composition by
weight, In same embodiments, Huorescein comprises about 6.003% of the composition by
weight. In some embodiments, the compasition further comprises sodivm EDTA, propylene
glveol, Carbopol 940 NF, Carbopol Ultrez TONF, potassiwum hydroxide, tricthanolamine,
methylparaben, propylparaben, glycenn, ethanol, peppermnt essential oll, and water.

0128} In some embodiments, the composiion comprises carbanide peroxide,
cosin Y and fluorescein.  In some embodiments, the carbanude peroxide comprises about
17.9%%% of the composition by weight. In some embodiments, the cosin Y comprises about
0.01% of the composition by weight. b1 some embodiments, the fluoreseein comprises about
0.02% of the composition by weight. In some embodiments, the cosin Y comprises about
8.016% of the composition by weight In some embodinents, fluorescein conymises about
0.005% of the composition by weight.  In some cmbodiments, the compuosition farther
comprises sodium EDTA, propylene glveol, Carhopol 940 NF, Carbopol Ultrez 10NF,
potassium hydroxide, tricthanolanune, methyiparaben, propyiparaben, glveerin, ethanol,
peppernunt essential oil, and water.

{6129] In some cmbodiments, the composition comprises carbamide peroxide,
cosin Y, fheorescein, sodium EDTA, propyiene glveol, Carbopel 9406 NF, Carbopol Ultrez
TONF, potassium hvdroxide, inethanolamine, methyviparaben, propylparaben, glycerin,
cthanol, peppermint essential oif, and water. In some embodiments, the carbamide perogide

comprises about 22% or less of the composition by weight  In some cmbodinents, the

carbamide peroxide comprises gbout 17.97% of the composition by weight.  In some
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cmbodiments, the cosin Y comprises betwoen about 0.001% to about 1% of the compasiiion
hy weight. In some embodiments, fluorescein comprises between about 8.001% to about 1%
of the composition by weight, In some embodiments, the cosin Y comprises about 0.02% of
the composition by weight. In some embodiments, flaorescein comprises about 0.01% of the
composition by weight. In some embodiments, the cosin Y comprises about .016% of the
composition by woight, In sone ombodiments, Huorescein comprises about 0.0053% of the
composition by weight. In some ewbodimenis, the sodium EDTA comprises about 0.13% of
the composition by weight. It some embadiments, the propylene glveol comprises abowt
31100 of the composition by weight.  In some cmbodiments, the Carbopol 940 NF
comprises about $.98% of the composition by weight I some cmbodiments, the
composition the Carbopot Ultrez TONF comprises about 0.23%6 of the composition by weight,
In some embodiments, the potassium hydroxide comprises about 0.26% of the compaosition
by weight.  In some ombodiments, the tricthapolamine comprises about $.49% of the
composttion by weight. In some embodiments, the methylparaben comprises about 0.02% of
the composttion by weight. In some embodiments, the propyiparaben conprises about 0.01%,
of the composition by weight. In some ombodiments, the glyconin comprises about 25 24%,
of the composition by weight, In some embodiments, the ethanol comprises about I18.78% of
the composition by weight.  In some embodiment, the peppormint cssential ol comprises
about 0.49% of the composition by weight. In some embodiments, the water comprises about
4.28% of the compostiion by weight.

{6136] In some cmbodiments, the composition comprises carbamide peroxide,
cosin Y, fheorescein, sodium EDTA, propyiene glveol, Carbopel 9406 NF, Carbopol Ultrez
TONF, potassium hyvdroxide, incthanolamine, wmethviparaben, propylparaben, glycerin,
cthanol, peppermint essential oif, and water, In some embodiments, the carbamide perogide

comprises about 17.97% of the composition by weight. In some embodiments, the eosin Y

comprises about 0.02% of the composition by weight. In some embodiments, fluorescein
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comprises abowt 0.01% of the composition by weight.  In some embodiments, the cosin Y
conymises about 0.016% of the compositien by weight. In some embodiments, fluorescem
comprises about G.005% of the composition by weight.  In some cmbodiments, the sodium
EDTA comprises about .13% of the composition by weight. In some embodiments, the
propylene glyveol comprises about 311G of the composition by weight.  In some
cmbodiments, the Carbopel 940 NF conprises about 0.98% of the composition by weight, I
some embadiments, the composition the Carbopol Ultrez TONF comprises abowt 0.23% of the
composition by weight  To some embodiments, the potassium hydroxide comprises about
0.26% of the composition by woight. In some cmbodiments, the tnethanolmnine comprises
about 1.49% of the compositon by weight,  In some cmbodiments, the methyviparaben
comprises about 0.02% of the composition by weight.  In some embodiments, the
propylparaben comprises about G.01% of the composition by waight. In some ermmbodiments,
the glveerin comprises about 23.24% of the composition by weight. In some cmbodiments,
ethano! comprises about 18.78% of the composition by weight.  In some embodiment, the
peppermint essential oil comprises about 0.49% of the conmposition by weight. In some
embodiments, the water comprises about 4.28% of the composition by wetglt

16131} Embodiments herein are divected fo compositions that when combined
may be used for teeth whitenming, In some cmbodiments at least two compositions are
combined for use m tecth whitening. In some embodiments a first composition {oxidizing
pre-mix) and a second composttion {(chromophore gel pre-mix) are combined to form a third
composttion. In some cmbodiments, the third composition s suitable for use i teeth
whitening,

[01323] In some embodiments, the first composition {oxidizing pre-mix) comprises
an oxidizing agent. o some embodiments, the oxidizing agent s selected from hydrogen

peroxide, carhamide peroxide, or a combination thevreof. In some embodiments, the oxidizing
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agent is carbamide peroxide. In some embadiments, the carbamide peroxide comprises abowut
22% or less of the first composition by weight.

j0133] In some cmbodiments, the first composition turther comprises  propylene
glycol, Carbopol 940 NF | ethanol, glycerin, peppermint essential oil, and triethanolamine or
any combination thercof.  In some embodiments, propylene ghveol comprises abowt 34.6% of
the first conmposition by weight, In some cmbadiments, Carbopol 940 NF conprises abowt
1.2% of the first composttion by weight. In some embodiments, cthanol comprises about 23%
of the first conposition by weight. In some embodiments, glycerin comprises abowt 18% of
the first composition by weight. In some embodiments, peppermint essential mil comprises
about 0.6% of the first composition. In some embodiments, tricthanoclamime comprises about
£1.6% of the first composition by weight.

3134} In some ombodiments, the sccond composition  (chromophore gel pre-
oux} comprises at least one chromophore.  In some embodiments, the chromophore is
selocted from eosin Y, fluoreseein and a combination thereof, In some embodiments, the
second composition comprises cosin Y and fluorescein. In some embodiments, the cosin Y
conyises between about GO0 to about 1% of the composition by weight. In some
embodiments, fluorescein comprises betweon about 0.001% to about 1% of the composition
by weight.  In some embodiments, the cosin Y comprises about 0.088% of the composition
by weight. In some embodiments, fluorescein comprises about 1.029% of the composition by
welght,

{6135] In some embodiments, the second composition further comprises  sodium
EDTA, propvlene glveol, Carbopol Ultrez 1ONF, potassiam hydroxide, methylparaben,
propyiparaben, glvcerin, and water. In some cmbodments sodium EDTA comprises about
79 of the second composition by weight. In some embodiments, propylene glycol comprises
ahout 15.535% of the second composition by weight. I some embodiments, Carbopol Uivez

LONF comprises about 1.250% of the sccond composition by weight. In some embodiments,
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potassium hydroxide comprises about 1.42% of the second composition by weight. In somg

pLtEy

embodiments, methyiparaben comprises about (.1063% of the second compositton by
weight.  In some emboduments, propylparaben comprises about 0.0363% of the second
composition by weight.  In some embodiments, glveenin comprises abowt 537.5% of the
second composition by weight. In some embodiments, water comprises about 23.33% of the
second composition by weight,

{0136} In some embodiments, the thivd composition comprises the compononts of
the first and second compositions. In some embodiments, the third compasition is any one of
the connpositions descrtbed herein,

j6137] Enthodiments herein are directed 1o methods for teeth whitening. To some
enthodiments, the compositions deseribed herein are ased m methods for teeth whitening.

{B138] Some embodiments are diected to methods for whitening  feeth
comprising providing a composition deseribed herein; applving the composition o at least
one tooth; and exposing the composition on the at least ane tooth to actinic hght

{0139]  Some cmbodimemts further comprise combining a first composition
{Oxidimmyg pre-mix) with a second composition {Cluwomaphore gel pre-mix} to form the
compostions described herein. In some embodiments, the first composition (Oxidizing pre-
mix) and the second composition {Chromophore gel pre-mix} are those desenibed herein. In
some embodiments, the first and second compositions are combined prior to apphication to at
least ong tooth.

{01440} In some embodiments, cach tooth is exposed to the actimic light for abowt
1-30 seconds. In some embodiments, cach tooth 15 exposed to the actinic hight for about 3-10
seconds. In some embodiments, cach tooth 1s exposed to the actimie lght for about 310
seconds.

{41} Embodiments herein are dwected to toeth whitening kits.  The present

disclosure provides for kits for preparing andior applving any of the composutions of the



WO 2014/042936 PCT/US2013/058102
36

present disclosure. In some embodiments, the kit comprises the first composition {oxidizing
pre-mux) and the second composition {(chromophore pre-nux) described heremn, In some
eothodiments, the kits may iaclede containers comprising the compuostiions of the present
disclosure. In some embodiments, the kits may also inclade directions for appheation.
Additionally or alternatively, the kit can include apparatus for application (e.g., brushes or
travs of both). In some embodiments, the kits can alse melude charts or other infornmation
helpfid 10 assessing the whitening effect deswred andior achieved by the methods and
compositions of the disclosure. Tn some embodiments, the kits may also include a sowrce of
actinic hight, In some embodiments, the kits may also include a retractor for the lips, mouth,
checks it order o cxpose the teeth for the treatment.  {n somwe embodiments, the kits of the
disclosure may also include an applicator or a dispenser containing a tooth brightening
COMPOSHion.

{8142} Some coodiments are a conyposition comprising: an oxidizing agent; and
Eosin Y and Fluorescein. Some embodiments are a composition comprising: an oxidizing
agent; and Eosin Y, Fluorescein and Rose Bengall, Some embodiments are  composition
conyising: an oxidizing agont: and Fosin Y and Rose Bengal. Some ombodiments are a
composiion comprising: an oxidizing agent; and Fluorcscein and Rose Bengal  Some
crbodiments are a composton comprising: an oxidizing agent; and Eosin Y, Fluorescein
and Ervthrosine,

{0143] Any of the forgeing embodiments may further compise ervihiosine.

[0144] In any of the forgeing embodiments, the oxidizing agent comprises
hydrogen peroxide. In any of the forgoing embodiments, the hydrogen peroxide content is
less than or equal to 6% by weight of hydrogen peroxide i the compasition. In any of the
forgoing embodiments, the oxidizing agent comprises carbamide peroxide. In any of the
forgoing embodiments, the carhamide peroxide content is less than or equal to 22% by of the

composiiton.  In any of the forgoing examples, the carbamide peroxide contents Is greater
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than 0% by weight but less than or cqual to 22% by weight of the compositions. In any of the
forgoing embodiments, the total content of the oxidizing agent is equivalent to about 6% by
weight of hydrogen peroxide content.

[O143]  Any of the forgoing embodiments way further comprise a stabilizing

agent
[8146]  Any of the fwgoing embodiments may further comprise a thickening
agent,

0147} In any of the forgoing embodiments, the thickening agent is sibicon dioxide
andfor finned silica baving a particle size less than one micron.

j6148] Any of the forgoing emboduments may further comprise a hyvdrophulic
gelling agent. By any of the forgoing embodiments, the hydrophibic gelling agent comprises
polypropylenc glycol, polyethylene glyvenl, propylene glycol, glveeral, or a large mwolecular
weight polvel, or any combination thereof.

{6149} Any of the forgoing embodiments may further compnise a base, In any of
the forgoimg embodiments, the base is potasiam hydroxide.

[0150] b any of the forgoing cmbadiments, the pH of the composition is between
2 and 19, In any of the forgoing embodiments, the pH of the composition is between 4 and §,
prefesably between 6 and 7, more preferably 6.5

{8151} In any of the forgoing embodiments, Eosin Y is present in an amount of
0.001 % 1o 1 % weight por woight of the composition. In any of the forgoing embodiments,
Fluorescein is prosent in an amownt of G001 % to 1 % weight per weight of the composition.
In any of the forgoing embodiments, Rose Bengal is present in an amount of 0.001 %510 1 %,
weight per weight of the compesition. In any of the forgoing emboduments, Ervthrosm is
present inan amount of 0.001 % to 1 % weight per weight of the composition.

[1152] Some embodiments are a kit comprising: a first component comprising an

oxidizing agent; and a second component comprising Eosin Y and Fluorescein, Some
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cmbodiments are a kit comprising: a {irst component comprising an oxidizing agent; and a
secomsd component connprising Eosin Y, Fluorescem and Rose Bengal, Somwe embodiments
are a kit comprising: a first component comprising an oxidizing agent; and a sccond
component comprising Fosin Y and Rose Bengal, Some embodiments are a kit comprising: a
first component comprising an oxidizing agent: and a second component comprising
Fluorescemn and Rose Beagal, Some cmbodiments are g kit comprising: a first component
comprising an oxidizing agent; and a2 sccond component comprising Bosin Y, Fluorescein
and Ervihrosine.

j0153]  In any of the forgoing cmbodiments, the sceond component further
comprises erythrosine,

jR154] In any of the forgoing cmbodiments, e oxidizing agent comprises
hydrogen poroxide or carbapude peroxide.  In any of the fwrgomg cmbodinments, the
oxidizing agent is carbamide peroxide.

{0155} In any of the forgoing embodiments, one or both of the first and second
components further comprises a thickening agent. In any of the forgoing embodiments, the
thickering agent is silicon dioxide andior fumed sihica having a particle size less than one
micron.

[6156] In any of the forgotny cmbodiments, one or both of the first and second
components further comprises a hvdrophific gelling agent.

{8137 Any of the forgoing cmbodiments may further comprise an applicator
containing a tooth brightening composition.  In any of the forgoing embodiments, the
brightening composition comprises an oxidizing agent.  Inany of the forgoing embodiments,
the oxidizing agent comprises hydrogen peroxide or carbamide peroxide.

[RIS8]  Any of the forgoing embodiments may further comprise a gingival barrier

composition.  Any of the forgoing embadiments may further comprise instructions for using
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the ki, apparatus for mixing together the first and second components, a light soawree, or
mformation for assessing the efficacy of the composition,

j0159] Some cmbodiments are directed to the usc of any of the forgming
compositions for whitening teeth.  Some embodiments are directed to the use of any of the
forgoing kits for whitening tecth.

[8160] Some cmbodimonds are a method for wistcoing focth  comprising:
providing a composition according to any one of forgomy embodiments; applying the
composition to at least one tooth; and exposing the composition on the at feast one tooth 1o
actinie light,

HUTI Y In any of the forgoing ermbodiments, each tooth 15 exposed o the actinie
{ight for about 1-30 seconds.  In any of the forgoing embodiments, cach tooth is exposed to
the actimig light for about 3-10 scconds. In any of the frgomyg embodiments, each tooth is
exposed to the actinie light for about 5-10 seconds.

{6162] Identificanion of equivalent compositions, methods mad kits ave well within
the skill of the ordinary practitioner and would require no more than routine experimentation,
in light of the teachings of the present disclosure. Practice of the disclosuwre will be still more
fully andesstond from the following examples, which are presented herein for ilhastration
ouly and should not be construed as himiting the discloswre i any way.

EXAMPLES

{8163] In the forgomng examples, some amounts such as, but not hmited to
pereentage weights or gram amounts of naterials comprising the compositions, kits  and
methods disclosed herein may have been rounded to the nearest whole number, nearest 1/10%,
nearest 1/100% nearest 1/1.000% or nearest 1/10,000%,

joted}  Example ]

j1163] Preparation of an Exemplary Whitening Composition
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{6166] A chromophore gel promix comprising Eosin Y {088 myg' 100g) and
Fluorescein (0.29 mg/ 100g) (Table 1} was combmed with an oxadizing prenux including
22% of an oxidizing agent (Table 2). Approximately 2,175 g of the chromophore gel premix
was mixed with approximately 9.81 ¢ of the oxidizing pre-mix, fo form the teeth whitening
composition. The amount of Eosm Y mn the final composition was about 0.016%, and the
amount of Fluorescoin was abowt 0.005%. The pH of the final fveth whitcning comnposition
was about 85010 6.30,

Tahic L Chramonhore eel nre-nux

Material Name Total Weight {¢ %% weight in pre-miix
Water Q507 2333
EDTA 6,015 0.700
Carbopol wlrez 10NF 0.0627 1250
Glycerin 1.251 57.50
Propylene Glyeol {.338 15,525
Methylparaben 0.0602 0.1083
Propylparaben R 03,0563
Potassium hvdroxide 0.0631 b.42
Eosin Y (D&C red 22) 0.002 {LORR
Fleorescein {D&C Yellow &) 0,00 0.029
Total 2175 100.00

Table 2 Oxidhizing pro-mix

Material Name Total Weight {g Yo welght in pre-mix

Carbamide peroxide 2158 22

Propviene glyeol 3394 34.6%
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cthanot 2.256 23%
glveenin 1.766 i8%%
Carbopol 940 NF {carbomer 0118 1.2%
homaopolymer)
tricthanolamine 0.0589 1.6%
peppermint essential oi {0589 0.6%
Total R [RETRY
167]  Example 2

j6168]  Preparation of an Exenplary Whiteming Composition
{169} Further whitening compositions (A to H) were prepared o the smme

manner as Example 1, by mixing s chromoephore gel pro-miy with an oxidizing pre-mix. The
oxidizing pre-nex was as shown in Tabke 2 above, The chronophbore gel pre-mixes fargely
corresponded to those of Table 1, differing only in the amounts of the chromophores used
{Tabic 3), On cxposure to actinic hight, ali of the whitenng compositions flusresced (emitted
light) and photobleached indicating a teeth whitening effect.

ja170] Table 3. amoens of Eosin Y and Fluorescein n different chromophore gel

re-Tnises

%o hy weight in pre-ouix
A B C D E ¥ G H
FosinY 0.166) 020068 0.2480] 021790 047370 02375 02730 0.1034
Fluoreseein (3,166 13700 0. 1103] 11030 01103 12331 GOURG {1 {685
ji171} Exampie 3
{1721 The tecth whitening composition of Exmople 1 was apphied 1o the upper

and lower toeth of ewght patients, covering the contral ncisors, lateral incisors, canines and
pre-molars. A gingtval barrier was applied 10 the gums. The feeth were then exposed for

approximately three to five minutes (5-10 scconds per tooth) with a bhee light (dental coring
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hight} to activate the composition on the tecth. The activated composition was then removed.
Fowr {4) successive applications of the composition and light exposure were performed on
cach patient. The shades of the treated teeth were then ovaluated using Vita Shade
assessiment, before and immediately after the procedure. The results are sunwnarized in Table
3. Whitening of the teeth by at feast 6 shades was observed i all of the patients. None of the

paticids noticed gum or teoth sensitivity dwring or afier the procedure,

Pre-treatment Post Treatment Shade Variance
Patient | A3 Al -8
"""""""" Patient2 | <2 | BY oy
Patient 3 A3 o2 -6
Patient 4 4 Bl -6
Patient 5 ¢l B -6
Patient & D3 A2 -
Patient 7 ol Bi -6
Patient 8 Ad D3 -

{8173} Example 4

{6174] The wintening effect of the composition of Example 1 was evaluated ou 6
patients having discolowed teeth due to tetracychine antibiotics. One patient bhad severe
tetracycline staining, 3 had moderate staimng and 2 had puld staining.  The composition of
Example 1 was apphied 1o the teeth of cach patient. The teeth were then exposed to blue
dental hight for approxtmately 5-10 seconds per tooth. The activated composition was
removed, and new composition applied to the teeth. This was repeated for a total of 4 eveles
of composition application and lght exposare. The shades of the treated tweth were then

evaluated using Vita Shade® assessment, before and immediately after the procedure.
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Whitening of the teeth by at least 6 shades was observed in all of the paticats, None of the
patients noticed gum or tecth seusitrvity during or alter the procedure.

j0175] Example §

f3176]  The continuation of the whitening effect of the composition of Example |
on 6 patients was evaluated 14 days, | month and 2 months post-treatment. The wlitening
composition was apphied as i Examples | and 3. No change i the shade of the tecth was
observed according to Vita Shade® evahuation,

{0177] Example 6

j0178]  The photodynamic properties of the tecth whitening composition of
Example 1 were evaloated wsing a flexstation 384 1T spectrometer with the following
parameters: mode fluorescence, exeitation 460 mm, cnussion spectra 465750 mn. The
ahsorption and entssion spectra are shown in Figures 4a and 4b.

{8179] Example 7

{0184} The photodvnamic properties of (13 Fluorescein sodiam salt ar 009
mgfml., (i) Eosin Y at 0.305 mg/mL, and {#1) a mixture of Fluorescein sodiam salt at 0.09
mefml and Eosin Y at 305 mp/mb m a2 12% carbanide peroxide gel, were evaluated. A
flexstation 384 H spectrometer was used with the following parameters: mode fluorescence,
exciiation 460 nm, omission spectra 405-730 nm. The absorption and omission spectra are
shown in Frgures 3a and 3b which shows a symergistic effect of the Eosin Y and Fluorescein
combination.

{6181} Example ¥

{0182]  The photodynamic properties of {1} Fluorescein sodium salt at .18 mg/ml
final concentration, (i) Eosin Y at 0.303 mganl, and (i} a nuxture of Fluorescein sodium
salt at 018 mg/mL and Eosm Y at 8.305 mygfmi. in eater contaiming Hyaluronic acid (234
pe'mb) and Glucosamine sulfate sodium (377.7 ug/ml} | were evaluated. A flexstation 384

1T spectrometer was used with the following parameters: mode fluorescence, excitation 460
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e, onmssion spoctra 4635-750 mm. The absorption and emission specira are shown m Figares
63 and 6b, which shows an uncxpected synergy between the Eosin Y and Floorescom
components, i e absenee of an oxadizing agent.

j183] Example 9

{1 81] The photodynamic propersies of (1) Rose Bengal 0085 mg/mi, (i)
Fluorescem sodium salf at 044 mg/ml final concendration, () Bosin Y at 0,303 mg/mb, and
(1 a puxtge of ), G and (1) m 12% carbamide peroxide gel, were evaluated. A
flexstation 384 T spectrometer was used with the following parameters: mode fluorescence,
excitation 460 nm, cmission spectra 465-750 mm. The absorbance and omission specira gre
shown 1 Figiwes 7o and b, whach showw an unexpected synergy bebween the Rose Bengal,
Eosin Y and Flaorescem components,

{3185] Exanyple 10

{8186} The photodynamic propertics of (13 Rose Bengal 0085 mg/mb, ()
Fluoreseein sodium salt at 0.44 mgfml. final cancentration, {8} Fosin Y at (.3035 mgfml., and
{1it) a paxture of (1), (1) and (34) in an aqueous solution, were evaluated. A floxstation 384 11
speetrometer was used with the following parameters: mode fluorescence, excitation 460 nm,
cnmission speetra 463-730 nm. The absorbance and emission spectra are shoven in Figares 8a
and 8b, which show an anexpecied synergy between the Rose Bengal, Fosin Y and
Fluoreseein components, in the absence of an ecadizing agent.

{6187} Example 11

{0188] Exemplary Teoth Whitening Compastiion

{0189}  Table §

Engredient Total Weight ()
Giyeenin | X1 It

Propyiene Glycol 3732 3110
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Carbopo! 940 NF 0118 0,94
Carbopol Ulirez TONF {028 423
Carbamide Peroxide 2.156 17.97
Ethanol 2254 IRTS
Tricthanolamine RENE .49
Pepperount cssenfial oil 0.059 (.49
Water .513 428
EDTA-Na; D015 0,13
Methylparaben 0.002 0.02
propylparaben (1001 0.0
Potasstom Hydroxade 0.031 .26
Eosin Y (D& red 223 £.002 0.02
Flaorescein (D&C Yellow 0.001 101
&}

Total 12,000 1006.00
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What 1s claimed 3s;

1. A composition comprising:
an oxidizng agent; and

at fegst one chromophore.

2. The composition of claim 1, wherein the oxidizing agent is sclected from hydrogen
peroxide, carbamide peroxide, and a combination thereof.

3. The compositon of claim 1, whorein the oxidizing agent is hydrogen peroxide.

4, The composttion of clabm 3, wherein the hyvdrogen perosude content is Tess thay or
equal to 6% by woeight of the composition.

3. The composition of claim 1, whergin the oxidizing agent s carbantide poroxide.

8. The composition of claim 3, wherein the carbamide peroxide cortent 15 less than or
equal to 32% by weight of the composition,

7. The composition of olaim 1, wherein the total content of the oxidizmyg agent s
equivalent to a hydrogen peroxide content of about 6% by weight of the composition

& The composiiion of olaim 1, wherein e chromoephore s selected from Bosin Y,
Flooresecin, Rose Bengal, Erythrosine and any combination thoreof

9, The conposition of claim X, wherein Eosin Y s present in an amoant of .00 % to |

% by weight of the composition.

10, The composition of claim 8, wherein Fluorcseem is prosent in an amount of 6001 %

to 1 9% by weight of the compeosition.
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it The composition of claim ¥, wherein Rose Bengal s presont i ag amount of 9,001 %

o 1 % by weight of the composition.

12, The composiion of claim ¥, wherein Ervthrosin s present in an amount of GUKH % to

1 % by weight of the composition,

13, The composition of claim 1, further comprising a stabibizing agent, a thickening

agent, a hydrophilic gelling agent, a base, or any combination thereof.

14, The composinon of claim 13, wherein the thickening agent 1s sihicon dioxide andfor

furned silica having a particle size less than one micron.

—
L

The composition of claim 13, whevein the hydrophilic gelling agent comprises

polypropylene glycol, polyethyiene glycol, propylene glycol, glveerol, v a large

molecular weight polvel, or any combination thereofl

16, The composition of claum 13, wherein the base 18 potassaon hydroxide.

17 The composiion of clabm 1, wherein the pH of the composition is between 2 and 10,

18 The composition of any one of claim 1, wherein the pH of the composition 1s between

-

4 and §, preferably between 6 and 7, more preferably 6.5

12, A kit comprising: & first component comprising an exklizing agent; and

a second component comprising at least one chromophore.

200 The kitof clam 19, wherein the oxidizing agent is sclected from hvdrogen peroxide,

carbamide perexide, and a combination thercof,

21 The kit of claim 20, wherein the oxidizing agent is hydrogen peroxide.

22, The kit of claim 20, wherein the oxidhzing agent ts earbamide peroxide.
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23 The kit of elaim 19, wherein the chromophore is seleoted from Eosin Y, Flooresecin,

Raose Bengal, Ervthrosine and any combination thoreofl

24, The kit of clanm 19, wherein the first component, second component, or a
comnbination thereof, further comprises a stabilizing agont, athickening agent, a

hydrophilic gelling agent, a base, or any combination thercod.

-
>4

The kit of claim 24, wherein the thickening agent s silicon dioxade andfor fimed

sitica having a particle size kess than one micron.

26, The kit of claim 24, wherein the hydrophilic geliing agent comprises polypropylene
glveod, polvethylene glveol, propyvione glyeel, ghycerol, or a large molecular weight

polyol, or any combination thereof.

]
~3

The kit of claim 24, wherein the base 15 potassivm hydroxide.

28, The kit of claam 19, fiwther comprising an applicator containing a tooth brighiening

COMPOsHion,

29 The kit of clasm 28, wherein the tooth brightening composition comprises an
oxidizing agent.
30, The kit of claim 29, wherein the oxidizing agent comyprises hydrogen peroxide or

carbamide peroxide.

31, The kitof clamm 19, further comprising a gingival barrier composition.

32 Theki of claim 19, Duther comprising instructions for using the kit, apparatus for
mixing together the first and second components, a light source, information for

assessing the efficacy of the composition or a combination thereof.
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A method for whitening tocth comprising:
providing a composition;
applying the composiion to at least one tooth; and

exposing the composition on the at least one footh to actinie light,

The method of claim 33, whercin the covopositicn: comprises an oxidizing agent, angd

at keast one chromophore.

The method of clam 34, wherein the oxidizing agent is selected fom hydrogen

peroxide, carbamide peroxide, and a combination thereof.

The methad of claim 34, wherein the oxidizimyg agent is hydrogen peroxide.

The method of claim 36, wherein the hydrogen peroxide content is less than or equal

o 6% by weight of the composition.

The method of claim 34, wherein the oxidizing agent is carbamide peraade.

The method of claim 3§, wherein the carbmnide peroxide content is less than or equal

to 22% by weight of the composition.

The methad of claim 34, wherein the total content of the oxidizing agent s equivalent

to a hvdrogen peroxide content of about 6% by weight of the composition.

The method of claim 34, wherein the chromophore is selected from Eosin Y,

Fluorescein, Rose Bengal, Ervihrosine and any combination thereof.

The method of claim 41, wherein Eosin Y is present in an amount of 0,001 %o to 1 %

by weight of the composition.
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43, The method of claim 41, svherein Fheorescein is present in an amouat of G001 %o}

%o by weight of the composition,

44, The method of claim 41, wherein Rose Bengal 15 present i an amoant of 0.001 % o

1 % by weight of the composition,

45 The method of claim 41, wherein Erythrosin is present in an amount of 0.001 % to }

%o by weight of the composition.

46, The method of claim 34, wherein the composition further comprises a stabilizing
agent, a thickening agent, a hydrophilic gelhing agent, a basg, or any combination

thereof,

47, The method of clatin 46, wherein the thickening ageut 1x silicon diostde mddor femed

silica having a particle size less than one micron.

48, The method of claim 46, wherein the hydrophilic gelhing agent comprises

polypropviene glveol, pelvethviene glveel, propyiens glveol, glveered, or s large

=2 b

wolscular weight polyel, wr any combination thereof,

49, The method of claim 40, wherein the base is potassium hydroxide.

30, The method of claim 33, wherein the pH of the compaosition is between 2 and 10,

31, The method of clamm 33, wherem the pH of the composition 1s selected from between

4 and 8 bevween Sand 7, and 6.5,

32 The method of claim 33, whercin each tooth 1s exposed to the actinie Hght for about

1-30 seoonds.
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The method of claim 33, svherein cach tooth s exposed to the actinic kght for about

&

3-1{ seconds,

The method of claim 33, wherein each tooth is exposed to the actinie Hight for about

5-10 seconds,

The composition of claim 1, wherein sard composition is useful for whitening teeth,

The kit of elatm 19, wheren said kit ts usefidd for whitening teeth,
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