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ORAL CARE COMPOSITIONS CONTAINING A CHALCONE -COLOR CHANGE
COMPONENT

BACKGROUND

[0001] This application relates to oral care compositions, and more particularly to
compositions comprising chalcone compounds. Specifically, the invention relates to oral care
compositions containing phenyl-3-methoxy-4-hydroxystryryl ketone as a pH induced color

change component. Such compositions include for example, dentifrices.

[0002] The use of mouthwash is adjunctive to toothbrushing. However, the use of mouthwash
does not require as much active interaction as does brushing one's teeth. It also does not
provide a signal that anything has happened during the use aside from mouth feel that is

usually astringent or burning.
SUMMARY

[0003] The present invention provides, in various embodiments, oral care compositions
comprising a chalcone color change component, in which the composition changes color by
contact with saliva and/or by a change in pH. More specifically, the chalcone color change

component is phenyl-3-methoxy-4-hydroxystyryl ketone (CHAK4).

[0004] In one embodiment, the invention relates to an oral care composition comprising
phenyl-3-methoxy-4-hydroxystyryl ketone (CHAK4) as a chalcone color change component
in an amount that is effective to change color by addition of saliva and/or by a change 1n pH

of the composition.

{0005] In another embodiment, the oral care composition is a mouthwash comprising a
phenyl-3-methoxy-4-hydroxystyryl ketone in an amount from 0.01% to 10% by weight ot the

mouthwash.

[0006] Yet another feature of the invention relates to a method of making an oral care
composition comprising phenyl-3-methoxy-4-hydroxystyryl ketone (CHAK4) as a color

change component.
1
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BRIEF DESCRIPTION OF THE FIGURE
- [0007] FIG. 1 is a gray-scale depiction of a plate showing the effects of saliva on the color of

CHAK4 Containing moutnwashes.

DETAILED DESCRIPTION

[0008] The present invention provides compositions and methods for administration to, or use
with, a human or other animal subject. Preferably, specific materials and compositions to be
used in this invention are, accordingly, pharmaceutically- or cosmetically- acceptable. As used

- herein, such a “pharmaceutically acceptable” or “cosmetically acceptable” component is one that
is suitable for use with humans and/or animals to provide the desired therapeutic, sensory,
decorative, or cosmetic benefit without undue adverse side effects (such as toxicity, astringent
taste, irritation, and allergic response) commensurate with a reasonable benefit/risk ratio. The
following definitions and non-limiting guidelines should be considered in réading and
interpreting the description of this invention set forth herein.

[0009] -

- [0010] The desénption and specific examples, while indicating embodiments of the invention,
are intended for purposes of illustration only and are not intended to limit the scope of the
invention. Recitation of multiple embodiments having stated features is not intended to exclude
other embodiments having additional features, or other embodiments incorporating different

_combinations of the stated features. Specific Examples are pronided for illustrative purposes of
how to make, use and practice the compositions and methods of this invention and, unless

~ explicitly stated to recite activities that have been done (i.e., using the past tense), are not
intended to be a representation that given embodiments of this invention have, or have not, been

performed.

[0011] As used herein, the words “preferred” and “preferably” refer to embodiments of the

invention that afford certain benefits, under certain circumstances. However, other crnbodiments
may also be preferred, under the same or other circumstances. Furthermore, the recitation of one
or more preferred embodiments does not imply that othef embodiments are not useful, and is not
intended to exclude other embodiments from the scope of the invention. As used herein, the

word “include,” and its variants, is intended to be non-limiting, such that recitation of items in a
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list 1s not to the exclusion of other like items that may also be useful in the materials,
compositions, devices, and methods of this invention. In a similar manner, the description of
certain advantages or disadvantages of known materials and methods 1s not intended to limit the
scope of the embodiments to their exclusion. Indeed, certain embodiments may include one or
more known materials or methods, without suffering from the disadvantages discussed herein.

[0012] As used herein, the term “comprising” means that other steps and other components that
do not affect the end result may be utilized. The term “‘comprising” encompasses the expressions
“consisting of,” and “consisting essentially of.” The expression “effective amount,” as used
herein denotes an amount of a compound or composition sufficient to significantly induce a
positive benefit, preferably an oral health benefit, but low enough to avoid serious side effects,
1.e., to provide a reasonable benefit to risk ratio, within the sound judgment of a person having

2% ¢

ordinary skill in the art. The use of singular 1dentifiers such as “‘the,” ““a,” or “an” 1s not intended
to be limiting solely to the use of a single component, but may include multiple components.
[0013] As referred to herein, an “‘oral care composition” 1s any composition that 1s suitable for
administration or application to a human or animal subject for enhancing the health, hygiene or
appearance of the subject, including the prevention or treatment of any physiologic condition or
disorder, and providing sensory, decorative or cosmetic benefits and combinations thereof. By
“oral care composition” as used herein 1s meant a composition for which the intended use can
include oral care, oral hygiene, or oral appearance, or for which the intended method of use can
comprise administration to the oral cavity.

[0014] The oral care compositions of the various embodiments preferably are in the form of a
dentifrice. The term ““dentifrice” as used throughout this description, denotes a paste, gel, or
liquid formulation.

[0015] The expressions “carrier’” or “aqueous carrier’” as used throughout this description denote
any safe and effective materials for use herein. Such materials include, for example, thickening
agents, humectants, ionic active ingredients, buffering agents, anticalculus agents, abrasive
polishing materials, peroxide sources, alkali metal bicarbonate salts, surfactants, titanium

dioxide, coloring agents, flavor systems, sweetening agents, antimicrobial agents, herbal agents,

desensitizing agents, stain reducing agents, and mixtures thereof.
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[0016] All percentages ahd ratios used herein are by weight of the oral care composition, unless

otherwise specified. All measurements are made at 25°C, unless otherwise specitied.

[0017] Chalcones are a fanﬁly of naturally occurring compounds found in a number of plant

species. All chalcone compounds share a common aromatic ketone core. Chalcones have been

shown to have antibacterial, antifungal, antitumor and anti-inflammatory properties. |

[0018] Chalcone derivatives for use in oral compositions aré described in co-pending
- International Application Serial No. PCT/US2009/068688, entitled “Chalcones as Enhancer of

Antimicrobial Agents ™.

The chalcone derivatives described in this co-pending patent application are

believed to have the properties of enhancing efficacy in in vifro screening, when combined with
various anti-infective agents using bacteria, viruses and ye.ast. These compositions and
compounds also were efficacious when tested in vivo using mice and guinea pig models infected
with microorganisms. |

[0019] One chalcone derivative described in this co-pending patent application is 3-(4'-
Hydroxy-3’-methoxy-phenyl)-1-phenyl-prop-2-ene-1-one, also known as phenyl-3-methoxy-4-
hydroxystyryl ketone, and which will be referred to herein as CHAK4. The formula for CHAK4

is as follows:

OH

OMe |

O
[0020] In studies with compositions including CHAKA4, the preéent inventors unexpectedly

observed that the addition of the compositions to any surface containing human saliva produced
an immediate and distinctive color change. This surprising discovery that saliva causes a color
shift to a composition comprising CHAK4 led the present inventors to believe that pH had an

effect on the color of a composition comprising CHAKA4.
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[0021] A solution with a pH of 3.8 comprising CHAK4 and no additional colorant has a yellow
color. As the pH of the solution increases towards neutral, the color shifts from the yellow at a
pH of 3.8 to a goldenrod color at a pH of 4.8 to a red color at a pH of 6.8. The present inventors’
research demonstrated that unique to CHAK4 1s its ability to change color in response to small
fluctuations in pH. This effect on pH on the color of a composition comprising CHAK4 may be
used 1n oral care compositions as a feedback signal.

[0022] In one embodiment, the present invention provides an oral care composition comprising
CHAK4. The oral care composition may comprise from 0.01% to 10% CHAK4, or from 0.035 to
5%, or from 0.1% to 1%, or from 0.1% to 0.5%. In one embodiment, the oral care composition
comprises from 0.01% to 0.05% CHAKA4.

[0023] The pH of the oral care composition may be from 2.0 to 12.0. In various embodiments,
the pH of the oral care composition may be from 3.5 to 5.0. The normal pH of saliva 1s near
neutral. Addition of saliva to an acidic solution comprising CHAK4 would increase the pH level
towards basic, thereby causing a color shift in the solution. The color change may serve as a
feedback signal to a user that the composition 1s working.

[0024] In another embodiment, colorant may be added to the oral composition comprising
CHAKA4. The additional colorants may be added to compositions having CHAK4 to provide a
variety of starting color aesthetics. The same color shifting effect of CHAK4 1s also observed in
solutions comprising additional colorants.

[0025] In certain embodiments, the compositions of the present invention are oral care
compositions, suitable for administration to the oral cavity. Such compositions include
dentifrices, mouthwashes, dental gels, lozenges, beads, gums, oral strips, mints, liquid
toothpastes, sprays, paint-on gels, lip balms, whitening strips, breath strips, oral chews, and
combinations thereof. An oral care composition disclosed herein can be used, for example, for
cavity prevention, whitening, plaque prevention or reduction, gingivitis prevention or reduction,
tartar control, sensitivity prevention or reduction, or breath malodor prevention or reduction, and
stain prevention.

[0026] In a preferred embodiment, the oral composition 1s in the form of a mouthwash. In a
mouthwash preparation, the vehicle may comprise alcohol or may be alcohol free. In one

embodiment, the vehicle 1s a water-alcohol mixture. Generally, the weight ratio of water to
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alcohol is 1n the range of from 1:1 to 20:1, preferably 3:1 to 10:1 and more preferably 4:1 to 6:1.
The total amount of water-alcohol mixture in this type of preparation is typically in the range of
from 70 to 99.9% by weight. The alcohol preferably 1s a non-toxic alcohol such as ethanol or
isopropanol. Humectants such as glycerine and sorbitol may be present in amounts of 10-30%
by weight. Liquid dentifrices typically contain 50-85% of water, may contain 0.5-20% by
welght of non-toxic alcohol and may also contain 10-40% by weight of humectant such as
olycerine and/or sorbitol. Reference to sorbitol refers to the material typically available
commercially in 70% aqueous solutions. Ethanol 1s the preferred non-toxic alcohol.

[0027] Organic surface-active agents also may be used in the compositions of the present
invention to achieve increased prophylactic action, assist in achieving thorough and complete
solvent dispersion of antiplaque antibacterial agent throughout the oral cavity, and render the
instant compositions more cosmetically acceptable. The organic surface-active material 1s
preferably anionic, nonionic or ampholytic in nature, and 1t 1s preferred to employ as the surface-
active agent a detersive material that imparts to the composition detersive and foaming
properties. Suitable examples of anionic surfactants are water-soluble salts of higher fatty acid
monoglyceride monosulfates, such as the sodium salt of the monosulfated monoglyceride of
hydrogenated coconut o1l fatty acids, higher alkyl sulfates such as sodium lauryl sulfate, alkyl
aryl sulfonates such as sodium dodecyl benzene sulfonate, higher alkyl sulfoacetates, higher fatty
acid esters of 1,2-dihydroxy propane sulfonate, higher fatty acid esters of taurine and the
substantially saturated higher aliphatic acyl amides of lower aliphatic amino carboxylic acid
compounds, such as those having 12 to 16 carbons in the fatty acid, alkyl or acyl radicals, and
the like. Examples of suitable taurines and amides are N-methyl-N-cococyl taurate, N-methyl-
N-oleoyl taurate, N-methyl-N-palmitoyl-taurate, N-lauroyl sarcosinate, and the sodium,
potassium, and ethanolamine salts of N-lauroyl, N-myristoyl, or N-palmitoyl sarcosine which
should be substantially free from soap or similar higher fatty acid material. The taurine
compounds particularly assist solution. The use of the sarconsinate compounds in the oral
compositions of the present invention 1s particularly advantageous since these materials exhibit a
prolonged and marked effect in the inhibition of acid formation in the oral cavity due to
carbohydrate breakdown 1n addition to exerting some reduction in the solubility of tooth enamel

in acid solutions. Examples of water-soluble nonionic surfactants are condensation products of



CA 02786016 2012-06-28
WO 2011/085098 PCT/US2011/020370

ethylene oxide with various reactive hydrogen-containing compounds reactive therewith having
long hydrophobic chains (e.g. aliphatic chains of 12 to 20 carbon atoms), which condensation
products ("ethoxamers”) contain hydrophilic polyoxyethylene moieties, such as condensation
products of poly(ethylene oxide) with fatty acids, fatty alcohols, fatty amides, polyhydric
alcohols (e.g. sorbitan monostearate) and polypropylencoxide (e.g. Pluronic materials).
Amphoteric or zwitterionic surfactants also may be used in the various embodiments.

[0028] The mouthwash composition also may contain an anticaries effective amount of fluoride
ion source sufficient to supply 25 ppm to 5,000 ppm of fluoride 1ons. The sources of fluoride
ions, or fluorine-providing components are well known 1n the art as anticaries agents. These
compounds may be slightly soluble 1n water or more preferably fully water-soluble. They are
characterized by an ability to release fluoride 1ons in water and by substantial freedom from
undesired reaction with other compounds of the oral preparation.

[0029] The amount of fluorine-providing compound 1s dependent to some extent upon the type
of compound, its solubility, and the type of oral preparation, but it must be a non-toxic amount,
generally 0.0005% to 3.0% 1in the preparation. In a mouthwash preparation, an amount of such
compound which releases up to 5,000 ppm of F 1on by weight of the preparation 1s considered
satisfactory. Any suitable effective anticaries minimum amount of such compound may be used,
but 1t 1s preferable to employ sufficient compound to release 100 to 2,000 ppm, more preferably
300 to 1,500 ppm of fluoride 10n.

[0030] Any suitable flavoring or sweetening material may also be employed. Examples of
suitable flavoring constituents are flavoring oils, e.g. o1l of spearmint, pepperment, wintergreen,
sassafras, clove, sage, eucalyptus, marjoram, cinnamon, lemon, and orange, and methyl
salicylate. Suitable sweetening agents include sucrose, lactose, maltose, xylitol, sodium
cyclamate, perillatrine, AMP (aspartyl phenyl alanins, methyl ester), saccharine and the like.
Suitably, flavor and sweetening agents may each or together comprise from 0.001% to 5% or
more of the preparation, each being typically 0.1-2.5%.

[0031] Various other materials may be incorporated in the oral preparations of this invention
such as whitening agents, preservatives, silicones, chlorophyll compounds and/or ammoniated
material such as urea, diammonium phosphate, and mixtures thereof. These adjuvants, where

present, are incorporated in the preparations in amounts which do not substantially adversely
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attect the properties and characteristics desired. Significant amounts of zinc, magnesium and
other metal salts and materials, generally soluble, which would complex with active components
of the instant invention are to be avoided.

[0032] It will be understood that, as i1s conventional, the oral preparations are to be sold or
otherwise distributed in suitably labelled packages. Thus a container of mouthwash will have a
label describing it, in substance, as a mouthrinse or mouthwash and having directions for its use;
and a liquid toothpaste will usually be 1n a collapsible or drip tube, typically aluminum, lined
lead or plastic, or other dispenser for metering out the contents, having a label describing it, 1n
substance, as a liquid toothpaste or dentifrice.

[0033] In various embodiments, the present invention provides methods for administering a
functional material to a human or animal subject 1n need thereof, comprising topically applying
to said subject a composition comprising CHAK4. As referred to herein, “administering™ refers
to any method by which a composition 1s applied on or administered to the subject. In various
embodiments, the administration 1s topical, wherein the composition 1s applied to an external
surface of the subject, such as to a surface of the oral cavity (e.g., teeth, gingival, and tongue).
The specific route and method of administration will depend, of course, on the intended use of
the composition.

[0034] In various embodiments, the present invention provides methods for the treatment of an
oral care condition. As referred to herein, an “oral care condition” 1s any disorder or condition
which can be prevented or treated by administration of a composition to the oral cavity,
including disorders or conditions of the teeth, oral mucosa, gingiva and tongue. Such conditions
include caries, gingivitis, periodontitis, and cosmetic conditions such as yellowing and malodour.
[0035] The embodiments described herein can be further understood by reference to the

following non-limiting examples.

EXAMPLES
Example 1
[0036] CHAK4 was added to a starting base mouthwash formulation containing cetylpyridinum
chloride that was colorless. CHAK4 added to the colorless mouthwash changed the mouthwash

formulation to a yellow color. Varying concentrations of CHAK-4 were used, from 0.01%,
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0.05%, 0.1% and 0.5% by weight. The color of the mouthwash formulation for the 0.05 wt%
CHAK-4 produced the strongest color change, to an almost orange-like color. The remaining

formulations were bright yellow.

Example 2

[0037] This example 1llustrates the effect of saliva on the color of a mouthwash solution
comprising CHAK4. Mouthwash solutions were made 1n accordance with the present invention
with increasing concentrations of CHAK4. 100 ul of mouthwash was added to wells on a 96 well
plate. Increasing volumes of sterilized human saliva were then added to each well containing
mouthwash.

[0038] As shown 1n FIG 1, a systematic mixing of mouthwashes containing increasing
concentrations of CHAK4 with sterilized human saliva in varying concentrations demonstrated
the sensitivity of the color change in the mouthwash to relatively small amounts of saliva. A
distinctive color change 1s observed with the addition of saliva to the mouthwash. For each of
the CHAK-4 formulations, (0.01%, 0.05%, 0.1%, and 0.5% by weight), the color change became
more and more pronounced with more saliva. In other words, starting at a relatively slight
yellow color at 1 ul saliva, as saliva concentration increased, the color changed from yellow to
more orange, with the exception of the 0.01%, 1n which the color became more distinctly yellow.
[0039] In the last two columns of the plate in FIG 1 (F & G), neat active dissolved in 95%
ethanol was combined with either saliva or sterile water. Mixed with sterile water, CHAKA4
retains 1ts distinctive yellow color (G). However, when mixed with saliva, there 1s a clear
change to an orange color (F), and again for each sample, the color became more intense as the

volume of saliva was increased.

Example 3

[0040] This example illustrates the effect of pH on the color of a mouthwash solution comprising
0.1 % CHAK4. CHAK4 was mixed into clear mouthwash solutions and the pH adjusted. The
solution was yellow at a pH of 3.8, goldenrod at a pH of 4.5, and red at a pH of 6.8. Within a
relatively narrow range of pHs, it was possible to induce a color change in full mouthwash

formulations containing 0.1% CHAKA4.
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Example 4
[0041] A typical mouthwash formulation as well as a formulation containing CHAK4 1s
provided in table 1. Each mouthwash formulation contained a blue dye, such that a mouthwash

without CHAK4 was blue and the mouthwash formulations containing CHAK4 was green. The

final formula color may be tailored depending upon the type of colorant combined with the

CHAKA4.

Water Balance Balance Balance
Pluronic F127 0.25% 0.25% 0.25%
Sorbitol 5.5% 0.0% 0.0%
Propylene Blycol 5.0% 6.0% 6.0%
Glycerin 7.5% 19.0% 19.0%
Ethyl Alcohol 6.0% 6.0% 6.0%
Sweetener 0.001% 0.001% 0.001%
Cetylpyridinium 0.055% 0.055% 0.055%
Chloride

CHAK4 0.0% 0.01% 0.05%
Sodium chloride 0.0% 0.0% 0.03%
Flavor 0.1% 0.1% 0.1%

Example 5

[0042] An in vitro study indicated that the color change 1n mouthwash compositions including
CHAK4 can be readily induced by mixing with small amounts of saliva comparable to the
amount that would be present when rinsing in actual use.

[0043] Simulated mouthrinsing was conducted by combining a 15 mL mouthwash dose with 1
mL of human saliva. Each mouthwash had a different starting color, and each displayed a
percelvable color change after combining with saliva. This simulated rinsing study demonstrated
that the addition of CHAK4 can yield a color change when combined with saliva in an actual
usage situation. This example demonstrates the ease in which the starting aesthetic can be

adjusted, while still providing a very discernable and perceivable end color.

10
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[0044] The examples and other embodiments described herein are exemplary and not intended to
be limiting i1n describing the full scope of compositions and methods of this invention.
Equivalent changes, modifications and variations of specific embodiments, materials,

compositions and methods may be made within the scope of the present invention, with

substantially similar results.

11
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CLAIMS:

1. An oral care composition comprising phenyl-3-methoxy-4-hydroxystyryl

ketone (CHAK4) as a chalcone color change component in an amount that is effective to

change color by addition of saliva and/or by a change in pH of the composition.

2. The oral care composition of claim 1, wherein the oral care composition 1s a

liquid formulation further comprising water or an orally acceptable water-alcohol mixture.

3. The oral care composition of claim 1 or 2, wherein the CHAK4 is present in an

amount from 0.01% to 10% by weight of the composition.

4, The oral care composition of claim 3, wherein the CHAK4 1s present 1n an

amount from 0.01% to 0.05%.

J. The oral care composition of claim 3, wherein the CHAK4 1s present in an

amount of 0.01%.

0. The oral care composition of claim 3, wherein the CHAK4 1s present 1n an

amount of 0.05%.

7. The oral care composition of claim 3, wherein the CHAK4 1s present 1n an

amount of 0.1%.

8. The oral care composition of claim 3, wherein the CHAK4 is present 1n an

amount of 0.5%.

9. The oral care composition of any one of claims 1-8, wherein the pH of the

composition is in the range of from 2 to 12.

10. The oral care composition of claim 9, wherein the pH of the composition 1s in

the range of from 3.5 to 3.

11. A mouthwash comprising a phenyl-3-methoxy-4-hydroxystyryl ketone in an

amount from 0.01% to 10% by weight of the mouthwash.
12
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12. A method of making an oral care composition comprising a color change

component comprising adding phenyl-3-methoxy-4-hydroxystyryl ketone (CHAK4) to an

orally acceptable carrier.

13. The method of claim 12, wherein the CHAK4 1s added 1n an amount
from 0.01% to 10% by weight of the composition.

14. The method of claim 12 or 13, further comprising adjusting the pH to be within
the range of from 3.5 to 5.0.
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