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BACKGROUND

i1} Many mdrviduals are dissatistied with thesr carrent tooth color, Thas, there 18 & desire for
whiier teeth which can be achieved through the use of tooth whiteming products. The whitening
eftect can be effected by chemically altermng or removing the stain andior changing the visual
perception of the color of the teeth.

12} Itis known i the literature that the visual perception of a white substance can be altered
through the deposition of an optical brightener, blue pigment or blue dye, especially one for
which the hue angle {in the CIELAB scale) of the reflected or enutted light 15 between 200 1o
320 degrees. This effect s commonly used in laundry detergent products 0 make white clothes
appear “whiter” 1o the human eye. The same concept has been applied fo tooth whitening as
well, The natural off-white or vellow color of teeth can be made to appear whiter through the
deposition of a blue subsiance onto teeth. Usmg pigments with a deposttion aid, such as
Gantrez® {copolymers of maleic anhydnide and with methyl vinvlether) i toothpaste to make
teeth look whiter 1s disclosed m EP1935393B1.

(3]  Dves have signihicantly different properties than pigments, in particular, dyes are much
ore :sg‘s'iubie in water than prigments. This solubiiity of dves makes them much more difbicult to
deposit and be retamed on teeth. US Patent 6,030,227 discloses depositing dyes on teeth when
blended with specific carriers. US Patent Application Publication 2012/0093905 discloses dves
coupled to certam polvimers.

[4] It would be desirable to have tooth whitening oral care products contaming dyes that can

produce superior temporary tooth whitening effects when mcorporated mio oral care products.
BRIEF SUMMARY

15] fn one aspect, the present wvention provides a tooth whitening oral care composition
COMPrising:
(1} a dye having a blue to blue-violet color with a hue angle i the CIELAB system

ranging from 200 to 320 degrees,

(11} a whiteness enhancing adhestve material which s a vinyl polvmer substitoted with a
aeterocyclic group,

{111} an oraily acceptable camer vehicle compnsmg a non-agueous solvent,
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wherein the composition comprises water in an amount of from § weight % to 17 weighi‘: %%.

6]  Optionally, the amount of water 1s from S weight % to 15 weight %, or from § weight %
to less than 10 weaight %%, or about 7 weight %,

¥i Optionally, the amount of water 1s from 10 weight % to 17 weight %.

(8]  Optionally, the whiteness enhancmg adhesive matenial 15 crossiimked  polyvinyd
pvrrolidone.

191  Optionally, the amount of whiteness enhancmg adhesive material 15 0.001 to 10 weight%,
or .01 to § weight®, or .05 to § weight%, or 0.1 t0 5 weight%o, or 0.5 to 5 weight®%, or .5 10 3
weightYs, or | 1o 2 weight %, or about | weight's of the composiion.

18]  Optionally, the dve has a hue angle in the CIELAB system ranging from 200 to 290
degrees.

111}  Optionally, the dve comprises from 0.001 to 2 weight%, or from 0.005 to 0.5 weight¥s, o1
from (.01 to 0.1 weight %, or from 0.02 10 8.07 weight% of the composition.

112}  Optionally, the dye 15 a blue dye such as FD&C Bhue#l, FD&U Bloe #2 {(indigotine),
D&C Blue #4, Cl Food Blue 5, Acid Blue 1, or 2 mixiure thereof

1131 Optionally, the dve comprises a muxture of one or more blue dyves and one or more red
dves.

114}  Optionally, the non-agqueous solvent is glveerol.

[15]  Opuionally, the composition further comprises an additional agent selected from {luoride,
argme i free or orally scceptable salt form, an antibacterial agent, an antt-inflammatory agent,
and a combination of two or more thereof

[16]  Optionally, the composition 1s 1n the form of a dentifrice.

[17]  Optionally, the composition 18 a toothpaste comprising one or more of an abrasive, a

surfactant, a foaming ageni, a vitamin, a polymer i addition to the whiteness enhancing

flavoring, and/or a combination of two or more thereof
[18]  Optionally, the composition 1s free from peroxide whitemng agents.
19 In another aspect, the present invention concerns a tooth whittening oral care compostion

COMPEISIE:

(1} a dye having a blue to blue-violet color with a hue angle in the CIELAB system

ranging trom 200 to 320 degrees,
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or a copolymer of a vinyl ether and maleic acid or maleic anhydnde, and
(1ity an oraily acceptable carmer vehicle comprising a non-agueous solvent,

wheremn the composition comprises waier m an amount of less than § weight %
120  Optonally, the amount of water 1s from 0.001 weight % 1o less than § weight %.
21}  Optionally, the amount of water 1s less than 1 weight %, optionally from 0.001 to less
than I weight %,
122}  Optionally, the whiteness cnhancing adhestve matenial 15 a phosphorviated acrylic
polymer.
{23]  Optionally, the whiteness enhancing adhesive material is a copolymer of a vinyl ether and
maleic acid or maleic anhvdride.
124}  Optionally, the copolvmer of a vinyl ether and maleic acid or malewe anhvdnide s a
copolymer of vinvimethylether and maleic acid.
1251  Optionally, the amount of whiteness enhancing adhesive matenal 15 0.001 to 10 weaight%,
or §.01 10 S weight%, or .03 10 S weight¥%s, or 0.1 10 5 weightYs, or 0.5 to 5 weight%%, or 1 o 4
weight¥, or 1 to 2 weight %4, about 2 weight% of the composition.
126]  Optionally, the dve bas a hue angle i the CIELAB svstem ranging from 200 to 290
deurees.
(27}  Optionally, the dye comprises from 0.001 to 2 weight?s, or from 0.005 to 0.5 weight%, or
trom 0.01 10 0.1 weight % or from 0.02 to 0.07 weight% of the composition.
2R}  Optionally, the dye 15 a blue dve such as FD&C Bluedl, FD&U Blue #2, D&C Bhlue #4,
Ci Food Blue 3. Acid Blue 1, or a mixture thereot.
1291 Optionally, the dye comprises a muxture of one ¢or more blue dves and one or more red
dyes.
(30} Optionally, the non-aqueous solvent is glycerol.
131]  Optionally, the composition further comprises an additional agent selected from Huoride,
arginine in free or orally acceptable salt form, an antibacterial agent. an anti-inflammatory agent,
andd & combination o two or more thereof,
1321  Optionally, the composition 18 in the form of a dentifrice.
133] Optionally, the composition 1§ g toothpaste comprising one or more of an abrasive, a

surfactant, a foaming agent, a vitamin, a polymer in addition to the winteness enhancing

ol
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asdh:esi”ﬁa n-mteriag A ENZVIe, a .§1-‘uén'1ﬁﬁéiiaftm a thi.ckenen an am;ii‘ﬁigmb'iﬁﬁi agem a pre ;aefrvati"afe,.r a
flavormg, anddor a combination of two or more thereof

1341  Oplionally, the composttion 18 free from peroxide whitenmg agents.

135]  In another aspect, the present mvention provides a method for whitening teeth comprising
adiminisiering a compositton accordmyg to the present mvention to the oral cavity ot a subject m

I

need thereof. In one embodiment of the mvention, the method provides a teeth whitening effect

i

of at least a 20 % increase o tooth surface whiteness which lasts {for up to four hours.
136] Further areas of apphicability of the present mvention will become apparent from the
detaiied descniption provided heremnafter. It should be understood that the detarled descrniption
and specific examples, while mdicating the preferred embodiment of the mvention, are intended

tor purposes of tHustration only and are not mtended to limit the scope of the mvention,
DETAILED DESCRIPTION

1371 The following description of the preferred embodiment(s) 1s merely exemplary m nature
and 15 1 0o way mitended to hinut the invention, s application, or uses.

38]  Dye

[39] The dye should have a hue angle, h, m the CIELAB system of from 200 to 320 degrees
more particularly between 230 and 290 degrees. A detailed description of hue angle may be
found on p. 37 of Color Chemistry (Synthesis, Properties, and Applications of Qrganic Dyes and
Pigments), 3rd edition by H. Zollinger published by Wiley-VCH (2001). While the preferred
single dyes are blue or violet, the same effect may be achieved through muxmg dves ouiside of
this b range; for example, such g hue angle may also be obtawned by mixing a red and blue dye to
yietd a blue or blue-violet shaded dye. Tvpicalily, the dve is capable of veflecimg sufficient hight
such that the treated tooth s percetvably whiter than its mutial color. Preterably, the dye 18
colored such that s natural color s within the violet-red to green-blue color, typically from
violet to blue.

48]  Preferred dves are water sohuble dves, The term "water-soluble” in this particular context

"

generally means that the dve has an aqueous solability of at least 10 /L at 25%C, most preferably
at least 100 g/l at 25°C {where the solubility 18 detornmuned in un-buffered distitled water).
Triaryimethane dves are examples of water soluble dyes useful in the present invention. In some

cinbodiments, dves useful herein are anwnic  triphenvlmethane dyes, and  espectally
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diaminotriphenvimethane dves containing from fwo to four sulphonate groups, such as those

corresponding o general formula (1);

........ o

N 2. t\\\\\\\\\\\"xj
: /‘l/\ A e
Y

Py
ke
b ot

w which Ry Rs, Ry and Ry are monovalent moieties whicls are each mdependently selected from
hvdrogen (-H). hvdroxyl (<=OH), halo {e.g. -C and sulphonate (-804} groups, with the provise
that at least two of Ry to Ry are sulphonate groups.

41} An example of a dve useful herem 13 FD&C Blue #1, also known as Briliant Blue FCF
{Blue 1) as well as other conunercial names, which corresponds to general formula (1), wherain
Ra s -H and Ry, Ry, and Ry are sulphonate groups. FD&C Biuoe #1 {CAS No. [3844-45-9) s a

colovant for foods and other substances to induace a color change. It is denoted by E number E133

and has a color index of 42090 (C1 42090). It has the appearance of a reddish-blue powder. It 1s

il
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oluble 1n water, and the solution has a maximun absorption at about 628 nanometer. It 1s a
synthetic dve produced using aromatic hydrocarbons from petroleam. H 15 usually a disodium
salt. The diammonmum salt {D&U Blue #4) has CAS No. {2650- 'iS--E}. Calcnum and potassium
salts are also known. Other dves usefud heremn are FD&C Blue #2 (Indigo Carmune, C1 73013,
CAS No. {866-22~01), Ci Food Blue 3 (C 42031 ; also known as Acid Blue 3, CAS No. [35306-
4G L}]‘; Acid Blue | {H 42045, CAS No. Ei 29-17-91} and the hike. In some embodiments, the

_________ Blue #4_Cl Food Blue 5, Acid Blue 1, or a mixture
thereot
[42]  Mixtures of dves also can be used even if an mdividual dye has a hue angle outside the
destred range as long as the mixture of dves will be within the range. For example, red dyes,
¢.g., FD&C Red #3, FD&U Red #40, and the ke, can be used. In one embaodiment FD&CU Blue
&1 15 used m combination with FD&U Redd40,

{43} Delta b* 15 g ma.gn;imﬁe. of ¢color change along a vellow-blue axis, negative delta b?

f_sis:t | The amount of dye i the oral care compostiion can be from 0.001 to 2 weights, from
0.002 1o 1.5 weight %, from 0.003 to 1.25 weight %, from 0.004 to 1 weight %, trom D.005 to
3.5 weightY, from 0.0075 to 8.25 weight %, from 6.01 to 8.1 weight %, from 002 to 0.07
weight%s, or from 0.03 1o 0.05 weight %%, In some embodiments, the amount of dve i the oral
care composition is about .03 weight %. In some embodiments, the amount of dve in the oral
care composition 15 about 8.05 weight %, The dye may be uniformly spread throughout the
composition or, it may be dispersed in a second phase such as a stripe or other coextruded second
phase. Such “dual phase” compositions have the advantage that the phases may be differently
colored, presenting a more visually atiractive product to the conswmer.

45]  In some embodiments, the composition 13 free from peroxide whitening agents. By “free
from peroxide whitening agents”, 1t 18 meant that the composition contams less than .1 weight
%, less than (.05 weight %, or less than 0.01 weight % peroxide whitening agents; or
substantially no peroxade whienming agenis; or that the composition comtains no peroxude
whiteming agents.  The tooth whitening sfect of the oral care composiions of the present
mvention is provided by the presence of the dye, rather than by the presence of any peroxide

whitenmyg agenis.
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(46}  Whiteness Enhancing Adhesive Materials

471 It has been swrprisingly discovered that a number of ingredients mcrease dyve deposition,
adherence, and concomitant tooth whiteness when present in compositions of the present
mvention. Such mgredients are referred to herem as “whiteness enhancing adhestve matenals™
(48] Whiteness enhancing materials s compaositions containing less than & weight %%
water

1491  In compositions of the present mvention which contam water m an amount of less than §
weight %, these whiteness enhancing adhesive materials are phosphorylated acrylic polymers, or
copolymers of a vinyl ether and maletwe acid or maleiwe anhydnde.  In some embodiments, the
copolviner of a vinyl ether and maleic acid or maleic aphvdnde 15 a copolymer of
vinvimethylether and maleic acid. Unlike prior art compaostizons that use a dye and an adhesive
material, i the compositions of the mvention the dye 15 not covalently bonded to the whiteness
enthancing adhesive material (see, e.g., US Patent Apphication Publication 2012/00935035},

158} The whiteness enhan t:ing materials of the mvention may aid the deposition of the dye
onto the teeth such that tooth surface whiteness is enhanced by at least 20% or by at least 100%
or by at tegst 400%, m compartison to the value obtained tor teeth treated i an equivalent manner
with a control formulation using the same amount of dve in the absence of the whiieness
enhancing material. A method for determining tooth whiteness is described i the Examples.

151} In some smbodiments the amount of the copolvmer of a vinyl ether and mualeic acid or
malgic anhwdride in the compositions is from 0.001 to 10 weight%, from (.01 1o 6 weightds,
from 0.01 to 5 weight%, from 0.03 to 5 weight%, from 0.1 t0 § eights, from 0.5 to 3 weight
%o, tTrom | to 4 weight¥, from 1 t©0 2 weight % copolymer, or about 2 weight%. Other
composittons of the mvention mclade 0.3 {o 0.8 weight% copolymer and more particulasly
mehude 6.3 to 0.6 weight% copolymer.

152}  In one embodiment the whiteness enhancing matersal 18 a copolymer of vinvimethyiether
and maleic acid. In some embodiments such copolymers are 1:4 to 4:1 copolymers of malewc
acid with methyviviayl ether having molecular wetght (MW)Y of 30,000 Dalions to 1,000,000
Dralions, most preferably 30,000 Daltons to 500,000 Daltons. These copolymers are available for
example as GANTREZ® series. Particularly p;eterred comivmeu include GANTREZ®R 8.86

and GANTREZ® S-97, which are available v powder and solution forms. When the solution
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form is used, an appropriately calculated higher amount may be added so that the level of the

153] In one embodiment the whiteness enhancing material is a phosphorylated acrylic
polymer. In some embodiments the compositions inchude from 0.001 to 10 weight¥s, from 0.0]
o 6 werght%e, from 0.01 {o § weightY, from .05 {o § weight%, from 0.1 1o 5 weights, from 0.5
to 3 weight %, from 1 to 4 weightde, from 1 to 2 weight % copolymer, or about 2 weight% of the
phosphorylated acrylic polymer.

[54]  Whiteness enhancing materials in compositions containing 3 to 17 weight % water
[55] It also has been surprisingly discovered that centain ingredients do not increase dye
deposition, adherence, and concomitant tooth whiteness when present m compositions which
COmMprIse water m an amount of less than 5 wetght %, but that these myaredients do, however,
merease dve deposiiion and adberence {and concomitant tooth whiteness) when presemt m

[ 3

compositions which comprise water i an amount of from 5 weight % o 17 weight Y. In
composttions of the present invention which comprise water 111 an amowt of from S weight % to
17 weight %, this whiteness enhancing adhesive matenial 15 a vinvl polymer substituted with a
heterocychic group. The whiteness enhancing adhesive matenial may be a polyvinyl pyrrolidone.
in some embodinents, the whiteness enhancing adhestve matenal s crosshinked polvvinyl
pyrrohdone {crosshnked PVP).

156} In some emibodiments the amount of this whiteness enhancing adhesive material in the

= 4 T~
J
]

compostiions of the mvention 1s 0.001 to 10 weight%, or 001 t© 5 weight®, or 005 o 5

e

weight%, or 0.1 to § weight%, or 0.5 to § weight%, or 0.5 t0 3 weight%, or 1 to 2 wel ght %o, or
about 1 weightfs.

137}  Stabilized dyes

58] The dve optionally can be stabilized. In this context “stabilized” means that the dye
associated with another material, e g, covalently bonded, bonded via weak chemical bonds, e.g .
ionic bonds, hydrogen bonds, van de Waals forces and the hike, or phvsically entrapped o
entrained in or with the other material,

15391 One means of stabthzing the dyve s by covalently coupling the dves o polymers as
disclosed in US patent application 201240093905, Another means of stabilization is to form

comnplexes with certam clays. Another means 1s to stabthize the dves in a sihica sol-gel material.
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(661 Such silica sol-gelidy ¢ mater ials comprise a d»e entrapped or encapsulated mto a si lica
sol-gel. Such matenials can be made by techniques known mn the art, for example as disclosed m
WO 2005/028604, WO 2004/081222, LIS 6,074,629, US 6495332, and US 2013/0091637
mncorporated herein by reference.

61}  Silica sol-gel/dye material

62}  Silica sol-gels refer to silicon dioxide based matenals made through a sol-gel process.
63}  Sols are formed first, which consist of a colloidal solution of very small {nanometer
sized) polysiloxane particles formed through hydrolysis of the silane starting matertals. Further
polymerization/chemical reaction‘hyvdrolysis converts the sols into gels by chenucally linking
together the individual colloidal sol particles into monolithic gels.

(64} The sol-gel process mvolves low-temperature hydroiyvsis of suitable monomerc
precursors and s suitable for encapsuelation of dves. The sol 15 vsually formed by hydrolysis of
an alkoxy stlane precursor followed by condensation to vield a polvmenc oxo-bridged Wi,
network. 1n the process, molecules of the corresponding alcohol are liberated.

[63] A sol can alse be formed by the neutralization of an alkali metal salt of a silicate or
organosiliconate with an acid.

166] In one embodiment a silica sol-gel matnx/dve s prepared by foroung a sihica sol from a
solution of a sihcon oxade and altkah metal oxade, such as potassium oxide or sodium oxide, in
water, adjusting the pH to a pH value less than approxamately 7 to stabilize the silica sol
fornung a sihica sol matrix solution, adding a selution containmg a dye 1o be entrapped or
encapsulated to form a silica sol matrix with entrapped dye, aging said silica sol matrix with
entrapped dyve, and forming a gel matenal.

[67]  In another embodiment a water-soluble dye 1o be encapsulated s dissolved in a prepared
S10x sol without using any further additives such as mmobilizing or complexing agents. The
dved sol 1s subjected to a spray-drving process for gelling. Any solvent residues posstbly present
are removed by secondary drving., Starting materials suttable for the production of the spray-
dried sol-gels are alkoxysilane sols which are produced from unsubstituted organostiicon
compounds by hvdrolysis, preferably belerogeneous catalysis. Tetraethoxysilane 15 a preferred
starting material for the production of the alkoxysilane sol. Hydrolysis of the aguenus-organic
alkali silicate solutions is effected at weakly acidic pH values, preferably at pH values of 5.0 to

6.5, particularly at pH values of 3.5 10 6.0, Acidification can be effected by caretul addition of

9
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>

acids. Hydrolysis can be effected in the form of a heterogensous catalysis, preferably with
addition of acidic 1on exchangers.

168]  Orally Acceptable Carrier Vehicle

169  The oral care compositions of the invention mchude a vehicle or base mto which the dve
and whiteness enhancimng adhesive material are mcorporated. The carrer vehicle may be present
i an amount of from 40 1o 99 weight % or from 55 to 85 weight %, based on the total weight of
the composiiion. It has been surpnsingly discovered that when the dye is incorporated mto a
nop~aqueous carrier contaimng hittle or substantially no water, the tooth whiteness effect 1s
enhanced.  In some embodiments the orally gcceptable carner veluclies comprises alcohols,
polvhvdric alcohols such as glveerol, sorbitel, xvhiol, propvlene glveol, polvols, ketones,
aldehydes, carboxviic acids or salts thergof, amumnes, or mixtures thereof. In one embodunent the
carrier comprises glveerol. Such materials typically also function as humectants,

[176]  In some aspects of the present mvention, minor amowds of water are present, eg., Sto 17
weight %, 10 to 17 weight %, 5 t© 15 weight %, S weight % to less than 10 weight %, Sto 7
weteht %, or about 7 weaight %, about 10 weight %6, or about 15 weight %

171 In other aspects, the composiions comprise less than & weight %6 water, or iess than |
weight % water (the carrier being “anhvdrous™ when the amount of water is less than 1 weight

lower limit for the amount of water 18 0.001 weight % {e.g. 0.001 weight % -~ less than 5 weight

Yo or 8.001 weight % - loss than 1 weight %) or 0.1 weight % {e.p 0.1 weight %% — less than 3
weight %6 or 0.1 weight % - less than 1 weight %),

1721 It 1s surprising that the low water content of the compositions of the invention allows for
enhanced delivery of the dye to the teeth, since the dves are water sotuble. 1 15 not desired to be
bound by any particular theory or mechanism, but it 1s believed that use of the compositions of
1731 The orally acceptable carrier vehiele optionally can inclade various other ingredients
which are typically mncorporated nto dentitnices. Examples of such other ingredients mclude
carrigr polymers, humectants, abrasives, thickener sithicas or any combination of two or more
thereof. The term “orally-acceptable” refers 1o & material or ingredient which can be applied to

the oral cavity m a safe manner doring normal nse.

10
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178 Carner polymers can COmprise one Or more amomce or nomomc polvmers, and alse may

inchude addtional polymers to adjust the viscosity of the formudation or enhance the solubility of
other mgredients,

[76] Swtable carmer polymers mnclude '}f}{}i.}f&i‘ih}#’l'ﬁﬁé alycols, polysaccharides {e.g., cellulose
dervatives, for example carboxvmethyl cellulose, or polysaccharide gums, for exampie xanthan
gum or carrageenan gum}. Acidic polymers, for example polvacrylate gels, may be provided m
the form of thew free acids or partially or fully neutralized water soluble atkal metal {e.g.,
potassium and sodium) or armpnomim salts, Anonic poiviners may be present m an amount of
from about 0.001 to about 3%, more particularly about 0.01 to 3%, more particularly about 8.03
to 4%, more particularty about 0.05 to 3% of the composition. Examples of such agents are
disclosed i ULS. Pat. Nos. 3,188,821 and 5,192.331; and inclade synthetic antonic polymeric
polycarboxylates, such as 14 to 41 copelymers of maleic anhydride or acid with another
polvmerizable ethyvlentcally wnsaturated monomer, preferably methyl vinyl  ether/maleic
anhvdride having a molecular weight (MW} of about 30,008 to about 1000000, most
preferably about 300,000 to about 800,000, These copolvmers are avatlable for example as
Gantrez®, e.g.. AN 139 (MLW. 3500.000), AN 119 (M. W. 250000} and preferably §-97
Pharmaceutical Grade (MW, 700,000} available from ISP Technologies, Inc., Bound Brook,
N.J 08803, Other operative polymers include those such as the 11 copolymers of maleic
anitydride with ethyl acrylate, hydroxyethyl methacryiate, N-yviyi-2-pyrollidone, or ethyleng,
the latter being available for example as Monsanto EMA No. 1103, MW, 10,000 and EMA
Grade 61, and 1:1 copolvmers of acryiic acid with methvl or hvdroxyethyl methacryiate, methyi
or ethyl acryiaie, sobutyl vinyl ether or Nevinvl-Zepyrrolidone.,  Suitable generally, are
polvimernized olefinically or ethylenically unsaturated carboxvlic acids contanung an activated
carbon-to-carbon oletmic double bond and at least one carboxyl group, that 15, an acid contamng
an olefinic double bond which readily functicns in polvmerization because of s presence m the
monomer moelecule etther in the alpha-beta posiion with respect to a carboxyl group or as part of
a terminal methyiene grouping.  HHustrative of such acids are acrvhic, methacryvhie, ethacryhic,
alpha~-chloroacrvlic, crotonic, beta-acrvioxy propionic, sorbic, alpha-chlorsorbic, cinnamic, beta-

stvrylacryvhie, muconie, ttaconie, citraconic, mesaconic, ghitaconie, aconttic, alpha-phenvyiacrvhe,

2-benzyl acrvlic, 2-cyclohexviacrvlic, angelic, wmbellic, fumaric, maleic acids and anhydndes
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Other different olefinic monomers copolvmerizable with such carboxylic monomers include
vinvlacetate, vinyl chlonde, dimethyl maleate and the hke  Copolvmers contam sufficient
carboxyhe salt groups for water-solubihty. A fwther class of polvmenc agents includes a
composition containing homopolymers of substituted acrvlanudes andior homopolymers of
unsaturated sulfonic acids and salts thereol, m particular where polymers are based on
unsaturated sulfonic acids selected from acrylamidoalvkane sulfonic acids such as 2-acrylanude
2 methvipropane sulfonic acid having a molecalar weight of about 1,000 to about 2,000.000,
described m ULS. Pat. No. 4,842 847 Jun. 27, 1989 t0 Zahuid, mcorporated heremn by reference.
Another useful class of polvmenc agents mchudes polvamino acids contaming proportions of
anonic swrface-active amino acklds such as aspartic acid, ghitamic acid and phosphoserine, {(in
addition 1o the basic anmuno acid polyvmers), e.¢. as disclosed in US. Pat. No. 4,866,161 Sikes ¢t
al., meorporated herem by reference.

(77}  In preparing oral care compositions, it is sometimes necessary to add some thickening
material o provide a desirable consistency or to stabihize or enbhance the performance of the
tormudation.  In certamn embodiments, the thickeming agents are carboxyvinvl polvmers,
carrageenan, hvdroxvethyl cellulose and water soluble salts of cellulose ethers such as sodmum

carboxymethyvl cellidose and sodium carboxymaethyl hydroxvethyl cellulose.  Hydroxvalkyl

.....

tiely divided sthicg can be uysed as component of the thickenmg composition to further unprove
the composition's texture. In certain embodi ments, thickemng AENLS in an amount of about
0.05% 10 5 weights, more particularty about 0.5 1o 5 weight%s of the fotal conposition are used.
Orally acceptable carner polvmers for use m the wvention are typically water soluble. Soitable
orally acceptable carrier polvmers for use m the mnvention will generally dissolve or disperse m
water at 8 temperature of 25°C,

78] The amount of orally acceptable carner vehicle polymer i compositions of the mvention,
whether enhancers, deposition aids, thickeners or the like, or of a combination thereof, suitably
ranges from about G001 to 10 weight%, more particudarty about (L.003 o § wesght, more

particalarly about 1 to § weight%, and more particalarly gbout 1 10 3 weight%,
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[79] Humectants

180} Within certam embodiments of the oral composiions, 1t 18 also desirable to incorporate a
humectant to prevent the composition from hardening upon exposure to air. Certatn humectants
can also impart desirable sweetness or tlavor to dentifrice compositions. The humectant, on a
pure humectant basis, generally includes about 15% to about 70 weights m one embodiment or
about 30% to about 65 weight% m another embodiment by weight of the dentifrice composition.

Suitable humectants include edible polvhvdric alcohols such as glycerine, sorbitol, xvlitol,

propyviene glycol as well as other polvols and nuxtures of these humectants. Mixtures of
giyeering and sorbitol may be used in certain embodiments as the humectant component of the

toothpaste compositions herein,

181} Abrasives

182] The compositions of the invention may comprise a calciom phosphate abrasive, eg.,
tricalcann phosphate {(TCax{POs)), hydroxvapatite {Caw{POsle{OH )y} or dicalcium phosphate
dihydrate (CaHPOy » 2H0, also sometimes referred to heremn as IiCaly or calciam
pyrophosphate. The compositions may include one or more additional abrasives, for example
stiica abrastves such as precipitated sthicas having g mean particle size of ap 1o about 20 nucrons,
such as Jeodent HSE, marketed by J. M. Huber. Other usefid abwasives also include sodium
metaphosphate, potassium metaphosphate, aluminom silicate, calcmed alumina, bentomte or
other siliceous materials, or combinations thereot. The silica abrasive polishing materials usetud
heremn, as well as the other gbrasives, penerglly have an average particle size ranging between
about {.1 and about 30 mucrons, about between 3 and about 13 microns. The silica abrasives can
be from precipiated sthica or siiea gels, such as the sthica xerogels described m ULS, Pat. No.
3,538,230, to Pader et al. and U.S. Pat. No. 3,862,307, to Digialio, both wmcorporated herem by
reference. Particular stlica xerogels are marketed under the trade name Sviod® by the W, R
Grace & Co., Davison Chenucal Diviston.  The precipitated silica materrals mclade those
marketed by the J. M. Huber Corp. under the trade name Zeodent®, mcluding the silica carrving
the designgtion Zeodemt 115 and 119, These sthea abrasives are desenibed m ULS. Pat. No.
4.340 583, to Wazon, mcorporated herein by reference. In certam embodiments, abrasive
materials useful in the practice of the oral care COMPOsitl fions in aecordance with the tvention

mctude sthica gels and precipitated amorphous stlica having an oil absorption value of less than

about 100 ¢/ 100 ¢ sihica and m the range of about 45 ¢¢/100 g to gbout 70 ¢/100 g sthica, Oil
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absorption values are measured using the ASTA Rub-Out Method D28Y. o certam
embodiments, the silicas are colloidal particles having an average panicle size of about 3
nmicrons {0 abount 12 mucrons, and about 3 to about 10 nucrons. Low ol absorption silica
abrasives particularly useful in the practice of the mvention are marketed under the trade
designation Sylodent XWA® by Davison Chemical Division of W.R. Grace & Co., Baltimore,
Md, 21203, Svlodent 6530 XWA®R, a silica hydrogel composed of particles of collowdal silica
having a water content of 29% by weight averaging about 7 to about 10 microns m diameter, and
an ot absorption of less than about 70 ¢o/100 g of silica 1s an exampie of a low oil absorption
siitca abrasive usetul i the practice of the present mvention. The abrasive may be present in the
oral carg composition of the present invention at a concentration of about 18 © about 60% by
weight, in other embodiment abowt 20 to about 45% by weight, and i another entbodiment
about 30 1o about 50% by weight.

1831 Product Form

I84] Examples of switable prodact forms for compositions of the mvention mchude dentifrices.

The term "dentifrice” generally denotes formulations which are used to clean the surfaces of the

of systermic admunistration of therapeutic agents, but 1s apphied to the oral cavity, used to treat the
oral cavity and then expectorated. Typically the dentifrice is used in conjunciion with a cleaning
mmplement such as a toothbrush, usually by applving 1t to the bristles of the toothbrush and then
Drushing the accessible surfaces of the oral cavity, Pretergbly the dentifnice 8 in the form of a
paste or a gel (or a combination thereof).

IBS]  Active Agents

[86] The effective concentration of the active ingredients for ophional use heren will depend
on the particular agent and the delivery system used. It 15 understood that a toothpaste for
example will tvpically be diluted with water upon use, while a mouth rinse typically will not be.
Thus, an effective concentration of active i a toothpaste will ordinartly be 5-13x higher than
required for a mouth rinse.  The concentration witl also depend on the exact salt or polymer
selected, For example, where the active agent 1 provided m salt form, the counternon will affect
the weight of the sali, so that if the counterion s heavier, more salt by weight will be required to

provide the same concentration of active ion in the final product. Active agents can mnclude one

14
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or more of a fluoride ion source, an anti -calculus agent, an amine acid, an antibacterial agent,
and the like.

[87]  Arginine, where present, may be present at levels from about 1 to about 10 weight % for
a consumer toothpaste or about 7 to about 20 weight % for a professional or prescrniption
treatment product.

|88}  Fluoride where present may be present at levels of between about 25 ppm o about 25,000
about 1600 ppm, or between about 300 to about 1800 ppm, or between about 106060 to about 1600
ppm, e.g., about 1100 ppm or 1450 ppm. The appropnate level of fluonide will depend on the
particular application. A dentifiice or coating for professional apphication could have as much as
about 5,000 or even about 25,000 ppin tlvonde, e.g. a range of about 3,000 ppm to about ¥,000
ppm Huornide.

[89]  Antibacterial agents may be included in the oral composition of the present invention and
particularly  noncatiomic  halogenated diphenvl ethers agents which are desuable  from
consideraions of effectiveness and safety, such as 2' 44 tnichloro-2 hydroxy-diphenvl ether
{Triclosan) and 2,2-cdibivdroxy-5,5" dibromophenyl ether.  Other anbibacterial agents, ¢.g. zine
salts, may be mcluded 1 the compositions of the present wvention. The antibacterial agent,
when present i the oral composition, 1s present i concenirations of about 8.05 to about 2% by
weight and preferably €.1 to about 1% by weight.  For example, a tniclosan toothpaste may
contain about 8.3 weieht % triclosan,

[90]  Agents used to diminish teeth sensitivity such as potassinm chloride, potassinm nitrate,
potassium cifrate, dipotasstum oxalate, or zine phosphate may also be mcluded m oral
compaosittons of the present mvention at concentrations of about 0.1 to aboutl 10% by weight.

191}  Fluoride [on Source

192] The oral care composittons may further mclude one or more Huoride 1on sources, ..,
soluble fluoride salts. A wide variety of fluoride ion-vielding matenials can be emploved as
sources of soluble fluoride 1w the present compositions.  Examples of suitable tluonde on-
vieldimg matenials are tound m ULS. Pat. No. 3335421 to Briney et al; US. Pat. No. 4885155,
reference. Representative fluoride ion sources mnclude, but are not lunited to, stannous Huornde,

sodin fluoride, potasstum fluoride, sodium monotloorophosphate, sodmim  fluorestlicate,
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ammoniam fluorosilicate, amine fluoride, ammonium fluoride. and combinations thereof. In
certam embodiments the Hluonde ion sonrce mcludes stannous fluornide, sodigm flaoende, sodium
monofluorophosphaie as well as muxtures thereol In certan embodiments, the oral care
composition of the nvention may also comain a source of fluoride ions or fluorme-providing
mgredient 1 amounts sufficient to supply about 25 ppm to about 25,000 ppm of Huonde tons,
csenerallv at least about 300 ppm, e.g.. about 500 to about 1000 ppm, e.g., abont 1000 to about
OO0 ppim, e.g., about 1100 ppm or 1450 ppm. The appropriate evel of fluonde will depend on

the parficular apphcation. A toothpaste for general consumer use would tyvpically have about
Q00 to about 1500 ppm, with pediatric toothpaste having somewhat less. A dentitnce or
coating for professional application could have as much as about 5,000 or even about 25,600

ppm fluonide, e.g. a range of about 3 800 ppm to about 8,000 ppn fluornide.

ke

193]  Fluoride 1on sowrces may be added to the compositions of the mvention at a8 level of
about 8.01 weight. % to about 10 weight, % i1 one embodiment or about 8.03 weight. % to about
5 wetght. %, and m another embodiment about 0.1 weight. % to about | weight. % by weight of
the composition m another embodiment. Weights of fluonide salts to provide the appropriate
level of tHuonide on will obviously vary based on the weight of the counter 1on i the salt.

1941 Foaming Agents

951  The oral care compositions of the wvention also may mclude an agent o mcrease the
amount of foam that is produced when the oral cavity is brushed. HHustzative examples of agents
that mcregse the amount of toam include, bat are not himited 10 polvoxvethyiene and certam
polymers inclading, but not imited to, alginate polymers. The polyoxyethylene may increase the
amount of foam and the thickness of the foam generated by the oral care carrier component of

the present mveniion.  Polvoxyvethylene 1s also commonly known as polvethylene glycol

&
("PEG") or polvethviene oxide. The polyoxvethylenes suitable for this mvention will have a
molecular weight of about 200,000 to about 7,000,000, In one embodiment the molecular weight
will be about 600 000 o about 2,000,000 and in another embodiment about 800,000 to about
1,000,000, Polvox® 15 the trade name tor the hugh molecular weight polyoxyvethyilene produced
by Uwmion Carbide. The polvoxyethylene may be present m an amount of about 19 {0 about
90%. i one embodiment about 5% to abont 50% and in another embodiment about 10% to about
20% by weight of the oral care carier component of the oral care compositions of the present

invention. The dosage of foaming agent in the oral care composition (i.e., a single dose) may be

16
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about 0.01 to about 0.9 % by weight, about 0.05 to about 0.5% by weight, and in another
embodiment about 0.1 to about 0.2 % by weight.

196}  Anticalculus agents

1971  The oral composition can include at least one anti-calculus composition, such as one or
more of the anti-calculus compositions recited m ULS. Pat. No. 5,292,526 ttled "Antibactenial
Anti-plague Anticalculus Oral Composition,” which is incorporated herein by reference. In
anti~-calculus composition can mclude at least one wholly or partially neutralized alkali metal or
ammonium tripolvphosphate or hexametaphosphate sait present in the oral composttion at an
effective anti-calculus amount. The anti-calculus composition can also include at least one water
sotuble, linear, molecularly dehvdrated polvphosphate sait effective i an anticalculus amount.,
The anti~calculus composition can also include a mixture of potassnum and sodium salts at least
one of which 1§ present in an effective anti-calculys amount as a polyphosphate anti-calculus
agent. The anti~calculus composition can alse contam an effective anticalculus amount of hinear
molecularly dehydrated polyphosphate salt anti-calculus agent presemt i a mixture of sodium
and potasstum salts.  Other usetul anticalculus agents mclude polycarboxyiate polyvmers and
polvvinyl methyl ether/maleic anhvdide {(PVME/MA) copelyvmers, such as GANTREZ®

98] Surfactants

(99] The compositions useful i the 1vention may contam amome and/or BOMOMIC
surfactants, for example:

i, water-soluble salts of higher fatty acid monoglyceride monosulfates, such as the sodium
salt of the monosultated moenoglveende of hydrogenated cocontit ol fatty goids such as sodiam
Ne-methyt N-~cocoyl taaraie, sodium cocomonoglyceride sulfate,

1. hugher alkyl sulfates, such as sodmum lauryi sulfate,

14, higher alkvl-ether sulfates, e g, of formula CHy(CH GO HA{OCUHUH 1, 080:X, wherem
mois 6-16, eg., 10, nis 1-6, e, 2, 3 or 4, and X 18 Na or K, for example sodium laureth-2
1. higher atkyl aryl sulfonates such as sodium dodecyl benzene sulfonate (sodmm lauryd

benzene sulfonate)
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vl sulfoacetates, such as sodiwm  lauryl sulfoacetate {dodecyl sodium

e?

v, higher alk

*

sulfoacetate), lngher fatty acid esters of 1,2 dihydroxy propane sulfonate, sulfocolaurate {N-2-
athyl lawrate potassiuvm sulfoacetanude) and sodmim laurvl sarcosmate.

1100} By “higher alkyl” 15 meant, e.g., Cow alkyl. In particular embodiments, the anionic
surfactant 15 selecied trom sodiam lauryl sulfate and sodnm ether lawryl solfate. The anionic
surfactant mav be present m an amount which s effective, eg.. > 0.01% by weaight of the
formalation, but not at a concentration which would be nritating to the oral tissue, e.g.. <1{(%,

) S,

and optimal concentrations depend on the particular fornulation and the particular surfactant

used for a toothpaste. In one embodument, the antonic surfactant is present in a toothpaste at
from about 0.3% to about 4.5% by weight, e.g., about 1.5%.

[101] Nonionic surfactants inclhude nonanionic polvoxyethyiene surfactants such as Polvoxamer
407, Steareth 30, Polysorbate 20, and PEG-40 castor oif and amphotenie surfactants such as
cocamuopropyl betame (tegobame) and cocamudopropyl betaine lanryl glucoside condensation
praducts of ethviene oxide with vanous hydrogen contaming compounds that are reactive
therewith and have long hvdorphobic chams {(e.g., ahphatic chams of about 12 {0 20 carbon
atoms), which condensation products ("ethoxamers”) comtam bhydrophilic polvoxvehitviene
moteties, such as condensation products of poly {ethvlene oxide} wath fatty acuds, iatty alcohols,
fatty anudes and other fatty moieties, and with propviene oxide and polypropylene oxides {e.g.,
Pluronic® matenials).

[102] The uz:emp(}fsiti ons of the invention may optionally contain mixtuares of surfactants, e.g.,
coMmprising antonic surfactants and other surfactants that may de aoc, Cationic, ZWIHHErIome or
nomome.  Generally, surfactanis arve those which are reasonably stable throughout a wide pH

» "

range. Surfactants are described more fully, for example, i U.S. Pat. No. 3,959 458, to Agricola

.

ot al.; U.S. Pat. No. 3,937 807, to Hactele; and ULS. Pat. No. 4,051,234, to Gieske et al., which

\l
“

are mcorporated herein by reference.  In certain embodiments, the antonic surfactamts useful
herein mclude the water-soluble salts of alkyl sultates having about 10 to about 18 carbon atoms
m the alkyl radical and the water-soluble salls of sulfonated monoglycerides of fatty acids having
about 10 to about 18 carbon atoms. Sodium lauryl sulfate, sodium lauwroy! sarcosinate and

sodiam coconut monoghyecenide sulfonates are examples of anionie surfactants of this type. Ina
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particular embodiment, the composition of the invention, ey, Composition 1, et 584, Comprises
sodiom lauryl sullate.

11031 The surfactant or mixtures of compatible surfactants can be present wy the composHions
of the present mvention m about 0.1% 1o about 5.0%, m another embodiment about 0.3% 1o
about 3.0% and mn another embodiment aboui 0.5% {o about 2.0% by weight of the fotal
COMPOSHION.

1164} Flavoring Agents

1105 The oral care compositions of the mvention miay alzse mclude a flavorny agent
Flavoring agents which are used in the practice of the present invention inclode, but are not
limdted 1o, essential oils as well as vanous flavormng aldehvdes, esters. alcobols, and smilar
materials.  Examples of the essential oils include otls of speammunt, peppermint, wmntergreen,
sassatras, clove, sage, eucalyplus, marjoram, cinnamon, lemon, lime, grapefroi, and orange.
Also useful are such chemicals as menthol, carvone, and anethole, Certain embodunents employ
the otls of peppermimt and spearmint. The Hlavoring agent may be mceorporated m the oral
composition at a concentration of about 8.1 to about 3% by weight and about 8.5 to about 1.3
weight%., The dosage of tlavoring agent m the mdividaal oral care composition dosage (1.¢e., a
single dose) may be about §.001 to .05 weighths and in another embodiment about ¢.005 1o
about 0.015 weight%.

1186 Other optional ingredients

{1{{}{'?2 I1t atit:-.ifijtio'n £ ﬂ‘;e above-desceribed Lomponcnt& the emboduments of this mvention ¢an
ingmdiems -im:.imie;, for exampie,: but are not himuted to, adhesives, sudsing agents, swe-':etfming
agents, and addihional colormng agents.  These and other optional components are forther

described m LS. Pat. No. 3,004,597, to Majet; U.S

-4

. Pat. No. 3,839,458 to Agneolda et all and
LS. Pat. No. 3,837 807 to Haetele, all betng mmcorporated herem by reference.

1108] [t 15 understood that while general attnibutes of each of the above categories of materials
may ditter, there may be some common atttibutes and any given material may serve multiple
purposes within fwo or more of such categories of matenals.  All of the mgredients m the
compositions may have functions in addition to their primary function, and may contribute o the

overall properties of the composition, mchuding ity stabihity, efficacy, consistency, mouthieeld,

14
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taste, odor and so forth. PFreferably, the carrier i3 selected for compatibility with othes
mgredients of the composition.

[109]  As used throughout, ranges are uvsed as shorthand for describing each and every value
that 1s within the range. Any value within the range can be selected as the termunus of the range.
in addition, all references cited herem are hereby incorporated by referenced m thew entireties.
in the event of a conflict 1n a definition in the present disclosure and that of a cnted reference, the
present disclosure controls.

116} Unless otherwise specified, all percentages and amounts expressed heremn and elsewhere
in the specification should be understood to refer o percentages by weight based on the total
weight of the composition. The amounts given are based on the active weight of the material
For convenience, components of the composition of invention are expressed m the simgular;
however it 1s {0 be understood that mixtures of components are encompassed by use of the

cingular expression, for example, “an orally acceptable carrier polymer™ may include mixtures of

twees o more polymers described herein.
1111} The mvention also mcludes a method for whitening feeth comprising administermg the
compostiion of the mvention to the oral cavily of a subject m need thereof. In one embodiment
of the invention, the method provides a teeth whitening ettect of at least a 20 %% mcerease m tooth
surface whiteness which lasts for up to four houvrs.
{112} The ivention thus provides, m a fust embodiment, a tooth whitening oral care
composition (Composiion 1) compnsing: (1} 8 dve havig a blue to blue-violet color with g hue
angle in the CIELAB system ranging from 200 to 320 degrees, {ii) a whiteness enhancing
adhesive material which 18 a vinvl poltymer substituted with a heterocvelic group, and (1) an
orally acceptable camrer vehicle compnising a non-aqueous soivent, wherem said composition
compiises water w1 an amount of from 3 weight % to 17 weight % for example,

1113} 1.1 Composthion 1, wherem the amount of water 1s from 5 weight % to 15 weight %%,
S weight % to less than 10 weight %, about 7 weight %, or 10 weight % 10 17
weight %,

1.2, Composition | or 1.1 wherem the whiteness enhancing adhesive maternial 18
crosstinked polyvinyl pvrrolidone;
1.3, Any of composiions 1 fo 1.2 wherein the amount of whiteness enhancing

o

adhesive matenial 18 0.001 to 10 weight¥, or 8.01 to 5 weightd, or 0.05 t©o 5
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.4

1.6

1.8

1Y,

110,

P

b1

weight%, or 8.1 1o 5 weight%, or (0.5 10 5 waight, or 0.5 t© 3 weight®, or H o 2

weight %o, or about | weight®s of the composition;

Any of composiions 1 {0 1.3 whereimn the dye has a hue angle m the CIELARB
system rangmng from 200 10 290 degrees;

Any of compositions 1 to 1.4 wherewn the dye 15 blue dve such as FD&U Blue#i,
Anv of compositions | to 1.5 wherem the dve comprises a mixture of one or more
bue dyes and one or more red dyes.

Any of compositions 1 to 1.6 wherein the dye comprises from 0.001 o less than 2
weight%s, more particularly from 0.005 to 0.5 weight%, more particularly from
0.01 to 0.1 weight % and more particularly from 0.02 o 0.07 waght% of the
COMPOSITION,

Any of compositions | to 1.7 wherein the non-aqueous solvent comprises
aiveerol;

Any of compositions § to 1.8 wherein the non-aqueous solvent is glycersi;

Any of composittons 1 to 1.9 wherein the orglly acceptable carnier vehle
compiises a polvmer that 15 a syathetic antonic polvmenc polvcarboxvlate;

Any of compositions 1 to 110 wheremn the orally acceptable carmer comprises a
polymer which s a 1:4 to 4.1 copolymers of maleic anhydiide or acid with
another pelvmerizable ethyvlenically unsaturated monomaer;

Any of compositions 1 to 111 wherein the orally acceptable carrier vehicle
comprises a polvimer which 1s about -3 weight%, e.g., about 2 weight®s of the
composition;

Any of composttions 1 to 1.12 further comprising an effective amount of fluoride,
e.¢.. wherein the fluonide 18 8 salt selected Bom stannous Huoride, sodium

fluoride, potassium fluonide, sodium monofluorophosphate, sodium fluorosilicate,

ammomum fhuorosilicate, anune fluonide {e.g.. N'-octadecylrimethylendiamine-

AONNS ms(Z-ethanolh~dibydrotlhuonde), ammomum fluonde, titanmm fluonde,

hexafluorosuifate, and combmations thereof:
Any of compositions 1 to 1.13 comprising L-argimine m free or orally acceptable

salt form;

Jencd
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1.1S. Any of compositions | to 1.14 comprising buffering agents, eg., sodium

16, Anyof compositions 1 to 1,15 hather comprismg a humectant, e.g., selected from
giveerin, sorbitol, propviene glycol, polyethvlene glycol, xyhitol, and mixtures
thereof:

1.17.  Anv of compositions 1 1o |16 further comprising an abrasive or particulate;

118, The nnmediately preceding composition wherein the abrasive or particulate 1s
selected from sodium bicarbonate, calcmum phosphate {e.g., dicalcium phosphate
dihvdrate), calciam sulfate, precipitated calaiwmn carbonate, sihica (e.g., hydrated
siftca), tron oxide, alummum oxade, perhite, calcium sihicate, mica, and
contbinations thereot;

119, Any of compositions 1,17 to 1.18 wherein the abrasive 18 present in an amount of
about 15 weight®s to about 70 weight%e of the total compaosition weight;

1.20.  Any of compositions 1 1o 1,19 comprising one or more surfactants, e.g., selected
from anionic, cabionic, mwittertonic, and nomionic surfactants, and mixtures
thereof, e g, compnismg an antonie surfactant, e.g., a surfactant selecied trom
sodium fauryl suifate, sodinm ether fauryl suifate, and nuxtures thereot, e.g. m an
amowtt of from about 0.3 weight% to about 4.5 weight9s;

.21, Any of compositions 1 to 1.20 further comprismg a viscosity modifying amount
of one or more polymers selected from polvethyvlene glyeols, polyvsacchandes
(e.g.. cellulose derivatives, for example carboxymethyl cellulose, polysaccharide
cums, for exampic xanthan gum or carrageenan gum), and combinations thereot;

1.22. Any of composiiions 1 to 1.21 in the form of a dennfnice;

1.23.  Any of compositions 1 to 1.22 turther comprising flavoring, fragrance and/or
additional colormg;

124, Any of compositions 1 10 123 comprising ong o more anttbactenial agents, for
example comprising an antibacterial ggent selected from halogenated diphenyl
sther {e.g. {riclosan}, herbal extracty and essential oils {e.g., rosemary exiract, tea
extract, magnolia extract, thymol, menthol, eucalyptol, geraniol, carvacrol, citral,
hnokitol, catechol, methyl salicvlate, epigallocatechin gallate, epigaliocatechm,

aaliic acid, npuswak extract, sea-buckthom extract), bisguanide antiseptics {(e.¢.,

L

7

e
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chlorhexidine, alexidine or octenidine), quaternary ammonium compounds {e.g.,
cetvipynidimum chlonde {(CPC), benzalkonmum chionde, tetradecyipyridmnam
chloride {(TPC), Netetradeoyl-d-ethvipynidmunm chionde (TDEPCY), phenolic
antiseptics, hexetidine, octenidine, sanguinarine, povidone rodme, delmopinol,
saliffuor, metal tons {e.g.. @ne salts, for example, zine curate, stanmous salts,
copper salts, won salts), sangwinarine, propolis and oxvgenating agents, phthalic
acid and s salts, monoperthahic acid and s salis and esters, ascorbyl stearate,
oleoyvl sarcosine, alkvi sulfate, dioctyl salfosuccinate, salicylanihide, domuphen
bronude, delmopmol, octapinol and  other pipendmo  denvatives, e
preparations, chiorite salts; and muxtures of any of the foregomg; 2.2., comprising
triclosan or cetvlpyndinium chlonde;

125 Any of compostiions 1 to 1.24 further comprising an agent that mterteres with ot
prevents bactertal attachinent, 2.g., sotbred or chitosan;

1.260  Any of compositions 1 to 125 farther comprising a sowce of calctum and
phosphate selected from (1) calomme-glass complexes, eg.. calciam sodium
phosphosilicates, and (1) calcnum-protemn complexes, ¢.¢., casein phosphopepiide-
amorphous calcium phosphate;

.27 Any of compositions 1 to 1.26 comprising a soluble calcrom salt, eg., selected
from calcium sulfate, calcrum chlonde, calcium nitrate, calcium acetate, calcium
lactate, and combinations thereot

192

iy’ I.*A’H‘Q -

Any of compositions 1 to 1.27 further comprising a physiclogically or orally
acceptable potassium salt, e.g., potassiam nifrate or potassaun chloride, in an
amount effective to reduce dentinal sensitivity;

1.29.  Any of compositions 1 to 1.28 further comprising a breath {reshener, fragrance or

Havoring;

130, Any of compositions 1 to 1.29 effective upon application to the oral cavity, e.g.,
with brushing, to {1} reduce hypersensitivity of the teeth, (i1} to reduce plague
accamulation,  (u)  reduce  or  mlubit demineralization  and  promote
rentneralization of the teeth, (iv) mhibit microbial biofilm formation in the oral
cavity, (v) reduce or mhbit gingivitss, {vi) promote healing of sores or cuts i the

mouth, (v redoace levels of acid producing bacterig, {(vind to morease relative
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levels of non-cartogenic andfor nou-plaque forming  bacteria, (ix) reduce or
mhibit formation of dental canies, (X}, reduce, repair or minbit pre-carious lesions
of the enamel, e g, as detected by guantitabive hight~-mduced Huorescence (QLE)
or electrical cartes measurement {ECM). (x1) freat, relieve or reduce dry mouth,
i'\il} clean the teeth and oral cavity, (xii) reduce erosion, {(xiv) whilen teeth;
andfor {xv)} promote svstemic health, including cardiovascular health, eg., by
reducing potential for svstermc infection via the oral tissues;

131, A composition obtained or ebtainable by combining the mygredients as set forth
any of compositions 1 to 1.29;

1.32.  Anyv of compositions 1 to 1.31 further comprising effective amounits of additional
agents selected from Huonde, l-argining 1 free or orallv acceptable salt form,
antrbacterial agents, anti-inflammatory compounds, and whitening agents;

1,33, Any of compositions 1 to 1.32 wherein the composition s free from peroxude
whitenimng agenis.

134, Anv of compositions 1 to 1.33 wherein the composition is a toothpaste optionally
turther comprnising one or nwore of one or more of water, abrasives, surfactants,
foaming agents, viamuns, polymers in addition to the whiteness enhancing
adhesive wmatenial, enzyvmes, humectants, thickeners, antimicrobial agents,
preservatives, flavorings, additional colorigs and/or combmations thereof;

.35, Anyv of compositions | to .34 wherein the compaosition is toothpaste.

[114] The invention also provides, in a second embodiment, a tooth whitening oral care
conposition {(Composition 2} comprising: (1} a dye having 4 blue to blue~-violet color with a hue
angle m the CIELAB system ranging from 200 to 320 degrees, (1) a whiteness enhancing
adhesive material which 15 a phosphorylated acrylic polymer, or a copolymer of a vinvl ether and
maieic scid or maleic anhydiide, and (1) an orally acceptable camer vehucle comprising a non-
aqueons solvent, wherem said composition comprises water in an amonnt of less than 5 weight
%o, tor example,

115 2.1 Composstion 2 wheren the amount of water s less than 1 weight%;, For gach of

the ranges for the amount of water for this aspect of the invention, an altermative

lower bt for the amount of water 15 8.001 weight % (e.g. 0.001 weight % ~ less
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than 5 weight % or 0.001 weight % - less than | weight %) or 1.1 weight %% {e.g.
0.1 weight % — less than S weight % or 0.1 weight % ~ less than 1 weight %)
Any of compositions 2 to 2.1 wherem the whileness enhancing adhesive matenal
1s a phosphorylated acrvhic polymer;

Any of composiions 2 to 2.2, wherem the whiteness enhancing adhesive material
1s & copolymer of a vinvi ether and maleic acid or maleic anhvdride;
Composttion 2.3 wheremn the copolymer of a vinvl ether and maleic acid or maleic

anh }f{h‘ide i5 3 capa}i}fn'mr of "a'-*‘"injdmeth yﬂi ether and maleic aci f:i.;

Sy Stem rangiﬂg from 200 1o 290 degrees:
Any of compositions 2 to 2.5 wheren the dve is blue dyve such as FD&C Bluesi,
FD&C Blue #2, D&C Blue 84, Cl Food Blue 5, Acid Blue 1, or a muxture thereof:

Any of compositions 2 t0 2.6 wherein the dye comprises a mixture of ong or more

blue dyes and one or more red dyes.

Any of composiiions 2 to 2.7 wherein the dve comprises from 0.001 0 2
weights, more particularly trom 0.005 to 0.5 weight%e, more particularty from
.01 to 0.1 weight % and more particularly from 0.02 (0 0.07 weight%e of the
COMPOSsHION;

Any of composiiions 2 to 2.8 wherem the amount of whiteness enhancing

adhesive materiat s about 0.001 0 about 10 weighths, or about §.01 to about &

weight%e, or about 0.05 to about ! S weights, or about 8.1 to about § weight®e, oy

about 8.5 to gbout 5 weitght%, or gbout 1 to about 4 weitght%, or gbout | 1o about
2 weight %, or about 2 weight% of the composition;

Any of compositions 2 to 2.9 wheremn the non~agqueous solvent comprises
giycerol;

Any of composittons 2 10 2,10 wheremn the non-aqueous sobvent is glveerol;

Any of compositions 2 to 2,11 whevewn the orally acceptable carrier vehicle
comprises a polymer that 15 a synthetic amonie polvimene polyvearboxylate;
Any of compositions 2 to 2.12 wherein the orally acceptable carnier comprises 2
polymer which 1s a 1:4 10 4:1 copolymers of maleic anhvdride or acid with

another polvmerizable ethylenically unsaturated monomer;
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214 Any of compositions 2 to 2.13 wherein the orally acceptable carnier vehicle

comprises a pohvmer which s about 1-5 weight%, e.g., about 2 weight% of the
COMPOSIION,

2.15  Any of compositions 2 t© 2.14 comprising an effective amount of fluonide, e.g.,
wherein the fluonde 18 a sall selected from stannous Huonde, sodium Huornde,
potassium fluonde, sodmum monofhuorophasphate, sodiam fluorosilicate,

¢

ammontum Hoorostheate, amine foonde {e g, N'-octadecvitrimethylendiamine-

NONN- tris{2-ethanol)-dibydrofluonde}, ammonium fluonide, titanmum fluoride,

hexatiuorosulfate, and combmations thereof;

-
st

Anyv of compositions 2 1o 2.13 comprising L-arginineg 1n free or orally acceptable

salt torny

i~
W
3

7 Any of compuositions 2 to 2.16 comprising buffermg agents, e.g., sodinm
phosphate buffer {e.z., sodiim phosphate mongebasic and disodium phosphate);

A8 Any of compositions 2 to 2,17 comprising a humectant, e g, selected from

P

giveerin, sorbitol, propylene glycol, polyethviene plyveol, xylitol, and nyixtures
thereot;
2.19  Any of compositions 2 to 2.18 further comprising an abrasive of particulate;
2.20  The immediately preceding composition wheren the abrasive or particulate s

seiected from sodium icarbonate, calcium phosphate {e.g., dicalcium phosphate

dihydrate}, calcium sulfate, precipitated calctum carbonate, silica {e.g., hydrated

>

sitica), ron oxide, aluminum oxide, perlite, calciom silicate, mica, and
combinations thereof:

221 Apny of composiions 2.19 to 2.20, wherem the abrasive 15 present in an amount of
about 15 weight%s to about 70 weight®e of the total composition weight;

222  Any of compositions 2 10 2.21 comprising one or more surfactants, e.g., from
anionic, catonic, zwitterionic, and nonionic surtaciants, and muxiures thereof,
.45, COmMPTising an gnionic swrfactant, e.g., a surfactant selected from sodwm
lauryl sulinte, sodim ether fawryl sulfate, and mixtures thereof, e.g. m an anount

of from about 0.3 weight% to about 4.5 weight®%;

f "l
-
L

Any of compositions 2 {0 2.22 further comprising a viscosity modifying amount

of one or more polymers selected from polvethylene glyeols, polvsacchandes

20
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{e.g.. cellulose derivatives, for example carboxymethyl] cellulose, polysacchanide

gians, for example xanthan gum or carrageenan gum), and combinations thereof;

.i el
b
Lo

3

Any of compositions 2 to 2.23 m the torm of a dentifrice;

’J '}
-
et

Any of compositons 2 to 2.24 turther comprising flavoring, fragrance and/or

3
}

additional coloring;

2.26  Anv of compositions 2 1o 2.23 comprising one or more antibacterial agents, for
example comprising an antibactenal agent selected from halogenated diphenyl
ether {e.g. inclosan), herbal extracts and essential oils {e.g., rosemary extract, tea
extract, magnoha extract, thvmol, menthol, eucalvptol, geramol, carvacrol, citral,
hinokitol, catechol, methvl salicvlate, epipaliocatechin gallate, epigallocatechin,
galiic acud, miswak extract, sea-buckthorn extract), bisgunanide antisepics {2.¢.,
chlorhexidine, alexidine or octenidine), quaternary ammoningm compounds {e.g
cetyipyridinium chioride {CPC} benzalkonign: chloride, tetradecvipyridinium
chlonde (TPO), Notetradecyl-4-ethvipyridmuan chioride (TDEPCY), phenolic
antisepiics, hexetrdine, octenidine, sanguinarine, povidone iodine, delmopinol,
saltfluor, metal 1ons {e.g., zmc salts, for example, zine Citrate, stannous salis,
copper salts, wron salts), sangumarnme, prapolis and oxygenating agents, phthalic
acid and 11s salts, monoperthalic acid and s salts and esters, ascorbyi stearate,
oleovl sarcosine, alkyl suifate, dioctyl sulfosuccinate, salicvianihide, domiphen
bromude, delmiopingt, octapinol and other paperidino derrvatives, nicin
preparations, chlorite salts; and mixtures of any of the foregoing; e.g.. comprising
triclosan or cetvipyvridinium chlonde;

227 Any of composibions 2 1o 2.26 further comprising an agent that mierferes with o

prevents bacterial attachment, e.g., solbrol or chitosan;

L\
o6

Anv of compositions 2 1o 227 farther comprising a source of calcium and
phosphate selected from (1) calciom-glass complexes, e.g., calem sodinm
phosphosibicates, and (1) calctum-protemn complexes, e.g., casem phosphopeptide-

amorphous calciom phosphate;

=

29 Anv of compositions 2 to 2.28 further comprising a soluble calcium salt, e g,
selected from calomum sulfale, calcnuan chlonde, calonun nitrate, caloiam acetate,

calcmum lactate, and combinations thereot:
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230 Any of compositions 2 to 2.29 further comprising a physiologically or orally
acceptable potassmum sali, e g, potassigm nitrate or potassium chlornide, m an
amount eftective 1o reduce dentinal sensitivily;

2.31  Any of compositions 2 t© 2.30 further comprising a breath freshener, fragrance or

Havoring;

2]

32 Anv of compositions 2 to 2.31 effective upon application to the oral cavity, e.g.,
with brushing, 1o (1) reduce hypersensiivity of the teeth, (1) {o reduce plaque
accunmlation, (111 reduce or inhibit demuneralization and promote
rerraneralization of the teeth, (1v) mhibit nucrobial biofilm formation mn the oral
cavity, {v) reduce or inhibit pingivits, {vi) promote healing of sores or cuts m the
mouth, (v reduce fevels of acid producing bacteria, {vin) to mcrease relative
levels of non-cartogenic andf/or non-~-plaque formung bacteria, (ix) reduce or
minbit formation of dental cartes, (X}, reduce, repair or inhibit pre-carious lesions
of the enamel, e g, as detected by quantitative hght-induced fluorescence (QLF)
or electrical canes measurement {(ECM}, (x1) treat, relieve of reduce drv mouth,
{x11) clean the teeth and oral cavity, (xi11) reduce erosion, {x1v) whiten teeth;
andéor (xv) promote systemie health, mcluding cardiovascular health, e.g., by

reducing potential for systemic infection via the oral tissues;

......

3
s_ﬁ,;

A composttion obtaimed or obtainable by combining the mgredients as set forth

any of compositions 2 o 2.32;

-

Any of compositions 2 1o 2.33 farther comprising effective amouits of additional

agents selected from fluoride, arginine n free or orally acceptable salt form,

F}’a‘"

antibacternial agents, anti-mflammatory compounds, and whitening agents;

It

35 Any of compostiions 2 to 2.34 wherein the composiiion is free from peroxide

whitening agents.

-

Any of composittons 2 to 2.35 wherem the composition 13 toothpaste;

i3
1o
o

D
"
e}

Composttion 2.36 wherein the toothpaste further comprises one or more of one or
more of water, abrasives, surfactants, foanig agents, vitamms, polymers in
addition to the whiteness ephancing adhesive material, enzymes, humectants,
thickeners, antimmcrobial agents, preservatives, Havorings, additional colormgs

and/or combingtions thereont
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[116] Embodiments of the present invention are further described in the following examples.
The examples are merely lustrative and do not in any way limit the scope of the mvention as
described and clammad.
EXAMPLES

Example |

(117} The formulations i accordance with this mvention were evaluated for retention of blue
dve on teeth from solntion. The roots of human third molars were removed and the tooth was
bisected from the crown through the root. Each half of the tooth was mounted in methacrviate
resin andd then secured m g brushing tray, enamel side facng oot using @ thermal impression
compound.  Surface stains were removed from the teeth through brushing with a control sihica
toothpaste {10 min brushig with a 1:2 {(w/w) shurry, 120 strokes/min}. The teeth were ringed
with delonmized water and cool air was wused to remove excess water. The baseline color values

were measured with the spectrophotometer (Spectroshade Micro, MHT technologies).

Tabie |

‘ ingr&dwnt werght Yo ----
0S|

(ilveenin ; QS
Water ' "
FDR&L Blue #

Gandrez

[118] For the measurement of the blue retention for each formulabon under test, 10 ml. of the
sample sohution {(fornnlations as shown w Table 1) was measured into the tray. The teeth were
soaked for 2 nun at room temperature. The solution was then ninsed with 100 mi of deronized
water and cool amr was used {0 remove excess water. The color valoes wereg measured with the
spectrophotometer.  Ab¥ is the change from vellow to blue with a negative value indicating a
shift to blue. Thus is the metric by which the deposttion of blue dye can be guantified. “Ab®
initial™ as reported in Tables 2 and 3 below is the difference between the b¥ values of the woth
alter surface stams are removed 1o that alter 2 mun soaking with the product contammung blue
mament. A change in the whiteness mdex (WI0) was also calculated (with W) bemg
calculated as descnibed m Jomer e¢f ¢f, “A review of tooth colour and whiteness™, Journal of

Dentistry 368 {2008}, 82-873, and shows that increased deposition of blue dve vesulls m an

249
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increase in the whiteness of a tooth. “AWIO initial™ as reported in Tables 2 and 4 below is the
change m whiteness of the tooth after 2 mins soaking with the product contammng blue dve, as
compared to the whiteness of the tooth after removal of surface stamns with the conirel silica
toothpaste (as described above),

[119] The blue retention was also measured after soaking the above-treated teeth (i.e. soaked in
the formulation under test for 2 mums) in artficial sabva. In this method, the above-treated teeth
were soaked in 10 mb artificial sabiva for 30 mins, then drained of saliva, and cool air was then
used to remove excess water. The color values were again measured with the spectrophotometer.
Ab¥ 15 the change i the yellow-bine axis m Cielab color space. In Tables 2 to 4, below, the
value of Ab™ reported 1s the difference between the b™ value of the tooth after removal of surface
stains by brushing for 10 minutes with the 1.2 {(wiw) comtrod sihica toothpaste, and the b* value
for the same tooth following 2 min soakmg with the blue dye-contamning test product {and ~ {or
“after 30 min soak” - subsequently followed by 30 minutes of soaking v artificial saliva).

AWIO 15 the change in whiteness over the same period of time {and under the same treatment

condifions) as for the Ab¥® measurements.

...... Bve ool mAG {H}
{Fornndation A) 3

Pve control in non-AQ
{Formulation B)

Table 3

Ab* after 30 min
soak

Non-AQ Solution Ab”* mifial

Dyve Control
{Formudation B)
Dve -+ Gantrez
{(Formulation C}

Dye + Crosshinked PVP
{ Formuiation D)

{4

Table 4

AWILO after 30

Non-AQ Solution P AWIO initial . _
; min soak




CA 02971162 2017-06-15

WO 2016/099524 PCT/US2014/071337

Dyve Control
e dbmlation By e
Dyve + Gantrez
(Formulaton ()
Pve + Crosstinked PVP
{Formulation D)

™y

[120] From the data in Tabde 2, 18 can be seen that, by going from an agueous (AL} carrier

system 1o & non-agqueons {non~-ALd) carmer system for bloe dye, the yvellow color of teeth
can e stgnibicantly veduced.  This decrease m the vellow color of teeth through the
deposition of blue dve resulted i an imncrease m the whiteness of human eeth {Tables 2, 3
and 4}, The addition of Gantrer increased the retention time of the blue dve on the {poth

and moregsed the duration of the tooth whttenting provided by the blue dye systent

fxample 2

[121] In order to investigate whether the retention of blue dve on the teeth when using
crosshinked PVP (xPVP) as the whiteness-enhancing adhesive material could be moreased as
compared to the results obtamed m Example 1, above, experiments were conducted in which the
concentrations of crosshinked PVP and of water m the tormulas were vaned, Expmimems Ware
carried out using formulas contaming 7 weight %6 water and exther O weight %, 1 weight %o or 2
weight % crosshinked PVP; and using tormudas comtaining 2 weight % crosshinked PVP and

either O weight %, 7 weight %% or 30 weight %% water.

crown through the vool.  bach hall of the tooth was mounted m methacryiate resm and then
secured m a brushing tray, enamel side facmng out, using a thermal mmpression compound. Four
teeth were mounted per tray. Surface stains were removed from the teeth through brashing with

a control siitca toothpaste (10 mun brushmg with a 122 {wiw) slorry). The teeth were rinsed with
detonized water and cool anr was used 1o remove excess water, The basehine color values were

measured with the spectrophotometer {Spectroshade Micro, MHT technologies). The teeth were

then submerged i sabva (9ml per tray) and aged at 37°C with gentle agitation for 15 mins.
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{123} For each toothpaste under test, 7 of the toothpaste was added to the tray (already
containing 9ml. sabiva) and the teeth were brushed for 2 nunuies, then rinsed with 100mi
deronized water, dried with cool air, and the CIELAB color measurements were recorded. “AbY
itial” as reported in Tables 5 to 8 below 15 the difference between the b¥ value of the tooth after
surface stamng are removed and that after 2 mun brushing with the toothpaste under test. “AWIO
mitial” as reported in Tables 5 to 8 below 1s the change i whiteness of the twoth after 2 mins
brushing with the toothpaste under test, as compared © the whiteness of the tooth after removal
of surface stains with the control silica toothpaste.

(1241 In Table 5, below, “"Ab™ 10 mun sabiva” and “ADT 30 nun saliva” were also calculated.
These values correspond to the blue retention after soaking the above-treated teeth {1.e. brushed
with the test toothpaste for 2 ming) i saliva for 10 mmutes and 30 minutes, respectively. In thig
method, the above~treated tecth were soaked m 10 mb saliva tor either 10 mins or 30 mins, then
drained of saliva, and cool air was then used to remove excess water. The color values were
again measured with the spectrophotometer. ALY is the change in the vellow-blue aas in Cielab
color space. In Table 5, below, the value of AbY reported s the difference between the b™ value
of the tooth atter removal of surtace stams by brushing tor 10 munuies with the 122 {(w/w} control
sihica {oothpaste, and the b™ value for the same {ooth following 2 mun brushing with 6g of the
blue dyve-containing test toothpaste {and ~ for 10 min saliva” and “30 mun sabva™ - subsequently
tollowed by 10 minutes or 30 minutes of soaking mn artificial sabiva). AWI 15 the change m
whiteness over the same pertod of timie {and under the same reatment conditions} as for the Ab®
measurenments.

Table 5

Ab* AWH)

Initial 10 mn 36 min initral 10 min 30 min

sabiva sativa saliva

sabva

LS

0 weight %
APVP

2 weight % | 18 08 0o

xPVP

P P PP P P PV PP PP P PV Py PP P P P PP P P F P77y gy P r P P gy ey
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(125} The compositions in Table 5, above, contained 7 weight % water and 0.05 weight %
FD&C blue #1 dye. The data in this Table demonstrates that the additton of crosslinked PVP to
the formula results m an mcerease m the retention tume of the dye on the teeth.

Table 6

AWIO initial

]
bwerght Yo xPVP 3.7 n 22

2 weight % xPVP 06

7
‘

[126] The compositions in Table 6, above, contamed 7 weight % water and 0.05 weaight %
FD&C blue #1 dve. The data in this Table demonstrates that 1 wewht % crosshinked PVP

provides optunal debivery of blue dve to the teeth.

Table 7

[

Ab™ mitial

AWIQ inttial

(0 weight % water

7 weight Yo water

W NN ET SN

3 weight %o water

127} The compositions in Table 7, above, contained 2 weight % crosshinked PVE and 0.05
weight % FD&C blue #1 dve. The data m tius table demonstrates that a certam amount of water

15 needed in compositions contaming crosslinked PVP as the whiteness enhancing adhesive

matenal in order to activate the crosslinked PVP and enhance the deliverv of the blue dve to the

teeth {and therefore enhance the whiteness of the teeth).
Table ¥

Abh* initial

2 weight % xPVP -1.8

AWIO initial

2 weight % Gantrez

11281 The composibons m Table 8, above, contamed 7 weight %% water and 0.05 weight %%
FD&U blue #1 dve. It can be seen from the resulis in this table that, at 2 weight % loading in a
dentifrice containing 7 weight % water, crosslinked PVP provides soperior blue dye dehivery and

retention to Gantrez.
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(129 The above results demonstrate th at a formulation containing cross linked PVP and a small
amount of water can ymprove the retention of blue dye on teeth. The optimal level of crosshinked
PVP was shown 1o be 1 wetght %. For optimal blue dve delivery a small amount of water was
required m order to activate the crosshinked PVP. An amount of 7 weight %% water was found to

be preferred.

Example 3
1130 An example of a composttion according to the present mvention is shown in Table 8,
helow:

Table 9

{ngredient Target weight %% | Weight % range

Glyeerin

20,00

Water ¢ AH)

Thickemmg sibea 4.0

Cleaniny Silica

Polyethylene glveol

Flavor 1.8

Sodiunt lauryd sulfate

Polyvymyvipyrrohidone

Titamum dioxide coated
MCH

(.30

Sadium sacchann .50

Xanthan gum {3.30)
Sodiagm UM {125
sadrom Haorikde (1. 34

FDR&C Bloae #1 (1.05

-

(131}  As those skilied m the art will appreciate, numerous changes and modifications may be
made 1o the embodiments described herem without departing from the spirtt of the mvention. It

18 intended that all such vartations fall within the scope of the appended claims.
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WHAT IS CLAIMED IS:

33

L

Y

T

A tooth whitening oral care composition comprising:

(1} a dve having a blue to blue-violet color with a hue angle m the CIELAB svstem

ranging from 200 to 320 degrees,

(11} a whiteness enhancing adhesive matenial which 15 a vinvi polymer substituted with a

heterocyclic group,
(111} an orally acceptable carnter vehicle comprismg a non-agueous solvent,

wherein the compostiion comprises water in an amount of from 5 weight % to 17 weight

Ya.

The composition of clamm 1, wherewn the amount of water 18 from 5 weight % to 15

weight Yo, or from 5 weight % to less than 10 weight %, or about 7 weight %,

The composition of claim 1, wheremn the amount of water s from 10 weight % to 17

werght %o.

The composition of any of the foregomg claims, wherem the whiteness enbancing
adhesive material 15 crosslinked polveinvi pyrrohdone,

The composittion of any of the foregomg claims, wherein the amount of whiteness
enthancing adhesive material 1s 0.001 (0 10 weight®s, or 0.01 10 5 weights, or .05 10 5
welghtY, or 0.1 to 5 weight%, or 0.5 10 3 weight%s, or .5 to 3 weight%, or 1 to 2 weight

Yo, of about 1 weight% of the composition.

The composition of any of the foregoing claims whereimn the dve has a hue angle i the

CIELAB system ranging from 200 to 290 degrees.

The composition of any of the foregoing claims wherein the dve comprises from 0.001 to

2 weight%, or from 0.005 to 0.5 weight%, or from 0.01 1o 0.1 weight %, or from 0.02 10

0.07 werght% of the composition.

The composition of any of the foregomyg clamms wherein the dye is a blue dyve such as

ot

FD&C Bluedl FD&U Blue #2, D&U Blue #4. C Food Blue 5, Acid Blue 1, or a muxture

thereof
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The composition of any of the foregoing claims wherein the dye comprises a mixture of

one or more bine dyes and one or more red dyes.

The composition of anv of the foregomg claims wherein the non-agueous solvent 1s

aglveerol.

The compaosition of any of the foregoing claims further comprising an additional agent
selected from fluoride, arginine in free or orally acceptable salt form, an antibacterial

agent, an anti-inflammatory agent, and a combination of two or more thereof.
The composttion of any of the foregoing clamms in the form of a dentiftice.

position of any of the foregoing claims wherem the composition 1s a toothpaste

comprising one or more of an abrasive, a surfactant, a foaming agent, a vitammn, a
polymer i addition to the whiteness enhancing adhestve material, an enzyme, a
hamectant, a thickener, an antimicrobial ageni, a preservative, a tlavoring, andior a

combination of two or more thereof

The composition of any of the foregoing claims, wherein the composion s free from

peroxide whitening agents.

A tooth whitening oral care composition comprising:

(i} a dye having a blue to blue-violet color with a hue angle in the CIELAB system
rangmg from 200 to 320 deyrees,

{11} a whiteness enhancing adhesive material which 18 2 phosphorylated acryiic po lymer;
or a copolymer of a vinyl ether and maleic acid or maleic anhydride, and

(it} an orally scceptable carrier vehicle comprising a non-agueous solvent,

wherein the composition comprises water in an amount of less than § weight %.

The composition of ¢laim 15, wheremn the amount of water is from 8.001 weight % to less

than 5 weight Y.

The composition of claim 135, wherein the amount of water is less than 1 weights,

optionally from 0.001 weight % to less than 1 weight %.
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The composition of any one of claims 13 to 17, wherein the whiteness enhancing

adhesive material is a phosphorvlated acrvhic polvmer

The composition of any one of clams 15 to 17, wherem the whiteness enhancing

adhesive matenial 13 a copolviner of a vinyl ether and maleic acid or maleic anhvdnde.

The composition of clamm 19, wheremn the copolymer of a vinyl ether and maleic acid or

maleic anhydride 15 a copolvmer of vinylmethyiether and maleic acid.

The composition of any of claims 135 to 20, wherein the amount of whiteness enhancing
adhesive material 15 Q.001 to 10 weight%, or 0.01 10 5 weight, or 0.05 0 5 weight, or
(L1 10 § werght%, or 0.5 to 3 weaight¥s, or 1 to 4 weight%s, or 1 1o 2 weight %, or about 2

weight%s of the composifion.

The composition of any of claims 15 to 21, wherein the dye has a hue angle m the

CIELAB system ranging from 200 to 290 degrees.

The composition of any of claims 15 to 22, wherein the dyve comprises from 0.081 to 2
werght%, or from 0.005 1o 0.5 weight%, or from 0.01 to 0.1 weight %, or from 0.02 to

LT

0.07 weight of the composition.

The composition of any of claims 15 10 23, wherein the dve is a blue dve such as FD&U
Bluefl, FD&C Blue 82, D&C Bhlue #d, Cl Food Blue 5, Aad Blue 1, or 8 mixtare

thergof

The composition of any of claims 15 to 24, wherein the dye comprises a mixture of one

or more blue dyes and one or more red dves.
The composiiion of any of claims 15 o 25, wherein the non-aqueous solvent 18 glyeerol.

The composition of any of claims 13 to 20, further comprising an additional agent
selected from fluoride, arginine in free or m;ﬂi\x acceptable sah mrm an antibacterial

agent, an ant-inf] FINMAory agent, and a combination of two or more thereof
The composition of any of claims 15 to 27, in the form of a dentifrice.

The composition of any of claims 15 to 28, wherem the compaosition is 3 toothpaste
comprising one or more of an abrasive, a surfactant, a foaming ageni, a vilamin, a

polvmer m addition to the whiteness enhancing adhesive material, an enzvme, a



CA 02971162 2017-06-15

WO 2016/099524 PCT/US2014/071337

humectant, a thickener, an antimicrobial agent, a preservauve, a flavoring, andior a

combination of two or more thereot

The composition of anv of claims 15 to 29, wherein the composition i3 free from

peroxide whitening agents.

A method for whitening teeth comprising administering a composition according to any

foregoing claim to the oral cavity of a subject in need thereof
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