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PIGMENTED SKIN-CARE COMPOSITIONS

FIELD OF THE INVENTION

The present invention relates to skin care compositions and, in particular,
pigmented skin care compositions that are useful in improving the visible appearance of

skin.

BACKGROUND OF THE INVENTION

A variety of products are available to consumers to aid in improving skin
appearance, and in particular minimizing the visibility of discontinuities in skin
appearance. One way to accomplish this is through the use of compositions including
colored pigments. For example, cosmetic foundations (either in powdered or lotion form)
contain colored pigments that are intended to mimic the skin’s natural color. A problem
with foundations of this type is that if such foundations are applied in a localized manner
(e.g. only in a selected area of redness) the difference between the foundation color and
the surrounding natural skin color may be readily apparent resulting in an irregular skin
appearance. Alternatively, if such foundations are applied in a continuous manner over a
larger area of skin, to thereby provide a more uniform skin appearance, an artificial
“mask-like” appearance may result. It is further noted that in order to effectively conceal
skin discontinuities, foundations of the type described above require relatively high
pigment contents, which further contributes to the undesirable “mask-like” qualities of

such compositions.
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Certain colored lotions known in the art are specifically intended to reduce
“redness”, that is to reduce the red appearance of certain skin discontinuities. These
redness reduction lotions typically rely upon classic pigments or dyes that appear green
(the complementary color of red) to thereby deliver the redness reduction effect. The
problem with such redness reduction lotions is that they can impart an unnatural green
color to the healthy skin surrounding the skin discontinuity.

Efforts have been made to overcome the shortcomings of the products described
above by way of personal care compositions that utilize interference pigments, in lieu of
conventional pigments. Interference pigments typically are thin plate-like, colorless,
particles including two or more layers. The layers of the interference pigment have
different refractive indices, and reflect a color resulting from the constructive or
destructive interference of reflections of light from the different layers.

A specific skin care composition including interference pigments is disclosed in
US Patent Publication 200706538 1A to Elsbrock, et al.. Elsbrock discloses a skin care
composition that includes a first pigment that reflects a first color and a second pigment
that reflects a second complementary color.

The inventors of the present invention have discovered that one drawback of the
composition disclosed in Elsbrock et al. is that a formulator making a composition in
accordance with the teachings of Elsbrock et al. is limited in the selection of interference
pigments that may be employed. Specifically, since the composition of Elsbrock et al.
requires the use of a combination of a first and second pigment that are complementary
colors, a formulator is thus limited in the selection of interference pigments that may be

employed. In addition, the inventors of the present invention have discovered that if
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redness reduction is desired, using a composition of the type disclosed in Elsbrock et al.,
may require the use of relatively high total pigment concentrations. Finally, the inventors
of the present invention have discovered that since the composition of Elsbrock et al.
requires the use of a combination of a first and second pigment that reflect
complementary colors, if the chroma of the composition is to be minimized the first and
second pigments must be employed in a 1:1 ratio or substantially similar ratio.

In view of the above, the inventors have recognized that further improvements in
skin care compositions including interference pigments are required. More specifically,
the inventors of the present invention have recognized the need for compositions that
minimize the red appearance of certain skin discontinuities with minimal impact on the
appearance of the healthy skin surrounding the skin discontinuity. The inventors of
present invention have also recognized the need for skin care compositions including
interference pigments that can effectively reduce the red appearance of certain skin
discontinuities at low total pigment concentrations. Finally, the inventors of the present
invention have recognized the need for skin care compositions including at least a first
and second interference pigment that have a relatively low chroma over a wide range of

first and second pigment ratios.
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SUMMARY OF THE INVENTION

In view the of the foregoing, the present invention provides a skin care
composition including a dermatologically acceptable carrier, a plurality of interference
pigments, wherein a plurality of interference pigments selected from said plurality of
interference pigments in combination have a redness reduction index (RRI) less than -7.5
and the plurality of selected interference pigments in combination comprise less than or

equal to 4% by weight of the composition.
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DETAILED DESCRIPTION OF THE INVENTION

All percentages listed in the specification are percentages by weight, unless
otherwise specifically mentioned.

As used herein, the term “skin care” means the treatment of the human body, in
certain embodiments preferably topical treatment, including, but not limited to
application of composition to mammalian skin to improve the appearance of the skin,
including the self-perception of one’s skin. While the term “skin,” is meant broadly, to
include all keratinacious parts of the body (including hair and nails), in certain preferred
embodiments “skin” is meant to be exclusive of hair and nails.

The present inventors have surprisingly found that it is possible to minimize the
visibility of discontinuities in mammalian skin and improve the overall skin appearance
by using skin care compositions according to the present invention. Skin care
compositions according to the present invention include at least a first and a second
interference pigment. Skin care compositions according to the present invention may
optionally include more than two interference pigments.

Herein, “minimize the appearance of visible discontinuities in mammalian skin”
means improving the appearance of mammalian skin such that positive change in skin
appearance after topically applying the composition of the present invention to the skin is
observed at a distance of two feet from the user, relative to the appearance of the skin
prior to application of the composition. “Visible discontinuities” include, but are not
limited to, discoloration due to hyper-pigmentation, age spots, freckles, acne, scar tissue,

wound, abrasion, under-eye circles, and uneven skin tone.
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Applicants have also surprisingly found that it is possible to reduce the red
appearance of certain skin discontinuities with minimal impact on the appearance of the
healthy skin surrounding said skin discontinuity by using skin care compositions
according to the present invention.

The compositions of the present invention include “interference pigments.”
Interference pigments typically are thin plate-like, colorless, particles including two or
more layers. The layers of the interference pigment have different refractive indices, and
reflect a color resulting from the constructive or destructive interference of reflections of
light from the different layers. Certain interference pigments that are useful in the
present invention are those that are formed from mica or borosilicate flakes coated with
thin films of TiO; or Fe,0s.

Interference pigments suitable for use in compositions of the present invention
have an particle size range wherein fifty percent of the particles fall within the size range
(D50) 2 um and 75 um. Particle size may be determined using a Malvern Mastersizer S
particle size analyzer, commercially available from Malvern Instruments Ltd.,
Worcestershire, United Kingdom. When the term “particle size” is used herein this term
is meant to refer to the D50 particle size.

According to certain embodiments of the present invention the composition may
comprise a plurality (two or more) interference pigments. A composition of this type is
considered within the scope of the present invention provided that when two or more
pigments of the plurality of interference pigments are used in a substantially colorless
carrier of the type disclosed in Table 4 below such composition has a redness reduction

index (RRI) of less than -7.5. In other words, it is not required that every interference
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pigment present in the total composition provide a redness reduction effect, provided that
at least two or more of the interference pigments present in the total composition provide
the desired redness reduction effect when used in combination. Furthermore, to be
considered within the scope of the invention the interference pigments providing the
redness reduction effect, i.e. the combination of two or more pigments that provide this
effect, must comprise less than or equal to 4% by weight of the composition. In certain
embodiments the combination of two or more pigments comprises between 1% and 4%
of the composition by weight.

In certain embodiments of the invention the combination of two or more pigments
comprise at least 80% of the total interference pigment content present in the total
composition, in other embodiments at least 90% and in still other embodiments 100%.

Commercially available interference pigments suitable for use in the present
invention are available from BASF Corporation, Florham Park, NJ (select pigments from
those sold under the Flamenco®, Lumina® and Reflecks® tradenames), from Impact
Colors, Inc., Newark, DE (select pigments from those sold under the Gemini™
tradename), and from Kobo Products, Inc., South Plainfield, NJ (select pigments from
those sold under the KTZ tradename).

In certain embodiments, the composition includes at least a first and second
interference pigment wherein the first interference pigment has a hue angle (h°) between
180°-224° and wherein the second interference pigment has a hue angle (h°) between
45°-135°. In certain embodiments of the present invention the second interference
pigment has a hue angle (h®) between 80°-95°. Hue angle (h°) was measured using an X-

Rite MA98 Multi-Angle Spectrophotometer, commercially available from X-Rite, Inc.,
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Grand Rapids, MI. To determine the hue angle (h°) of each of the pigments used in the
inventive compositions described in detail herein, a 3% pigment in lacquer (clear nail
lacquer Sally Hansen, Hard as Nails, Nail Color 4860-01 Invisible, commercially
available from Coty, Inc., New York, NY) suspension was formulated. The suspension
was drawn down onto the black portion of a Laneta Test Opacity Chart 2A, using an
Elcometer 4340 Motorized Applicator machine (the Elcometer 4340 is commercially available
from Elcometer Ltd of Manchester, UK; Leneta test charts are commercially available fromThe
Leneta Company, Mahwah, NJ). The drawdown was performed onto the test card at a speed
setting of 1 with the bird applicator, resulting in a 8 mils application in a 3” wide area. After
coating the test card, the card was then allowed to dry overnight prior to taking
measurements. Measurements were taken of the test card using the 45as15 and 45as45
settings on the X-Rite MA98 Multi-Angle Spectrophotometer to measure the hue angle
(h°).

In order for a pigment to be useful in compositions according to the present
invention, and therefore considered within the scope of the present invention, the
measured hue angle (h°) at both settings must fall within the specified range of between
for the first interference pigment 180°-224° for the first interference pigment or between
45°-135° for the second interference pigment. In certain embodiments of the invention,
the second interference has a hue angle (h°) between 80°-95°. If the measured hue angle
(h°) for the pigment is outside the specified range at either setting (i.c. at 45as15 and
45as45) then the pigment is considered outside the scope of the present invention.

Herein, "chroma," describes color and color intensity. For the purposes of the
present invention, color is defined according to a value on the CIELAB color system,

which is based on the XYZ color system, defined by the Commission Internationale de
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'Eclairage (CIE system) to provide a manner of objectively representing perceived color
and color differences. X, Y and Z can be expressed in a variety of manners, or "scales,”
one of which is the Hunter scale. The Hunter scale has three variables, L, a, and b, which
correlate mathematically to X, Y and Z, and is described by Robertson, A. R. in "The
nCIE 1976 Color Difference Formulas," Color Research Applications, vol. 2, pp. 7-11
(1977). The compositions of the present invention may be analyzed with a Konica
Minolta CR-400 Chroma Meter (commercially available from Konica Minolta Sensing
Americas, Inc., Ramsey, New Jersey), which generates values for L, a, and b. The value
for "a" correlates to a value along the red-green (horizontal) axis, and the value for "b"
correlates to a value along the blue-yellow (vertical) axis. For example, a blue-colored
sample will have a negative b-value, whereas a red-colored sample will have a positive a-
value. A more positive or negative value represents a more intense color. The value for
"L" is an indicator of lightness and/or darkness, and correlates to a value along the z-axis,
which is perpendicular to both the horizontal and vertical axes. "Chroma" is measured by
a vector having its origin at the intersection of the red-green and blue-yellow axes and
extending outward into the color space defined by the horizontal and vertical axes of the
CIELAB color system. The length of the vector represents the chroma, and the direction
of the vector represents the shade, or hue. The shorter the vector, the less colored is the
composition, and the lower the chroma.

The inventors of the present invention have discovered that skin care
compositions of the present invention can be effectively employed to reduce the red
appearance of skin discontinuities with minimal impact on the appearance of the

surrounding healthy skin. As noted above, skin care compositions according to the
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present invention include at least a first and second interference pigment. Surprisingly,
the inventors of the present invention have discovered that the redness reduction benefit
can be delivered by way of the skin care compositions of the present invention over a
relatively wide range of first and second interference pigment ratios. In particular, in
certain embodiments, skin care compositions of the present invention can deliver the
redness reduction benefit over a first interference pigment to second interference pigment
range between 20:80 and 80:20.

The inventors of the present invention have discovered that the interference
pigments used in the inventive compositions have unique properties when used in
combination. Specifically, the interference pigments of certain embodiments of the
present invention when used in combination provide a relatively low chroma over a wide
range of pigment ratios. In particular, in certain embodiments of the present invention,
the first and second interference pigments used in the inventive compositions may be
employed over the entire 20:80 to 80:20 ratio range and all of such compositions will
have a chroma of less than 8.5 when formulated using a substantially colorless carrier of
the type described in Table 4 herein. Accordingly, when the language “wherein chroma
of said composition over the entire range is less than 8.5” is used herein it means then
when a plurality of different compositions are formulated using the first and second
interference pigments employed in the inventive composition, and a substantially
colorless carrier of the type set for in Table 4, all of such compositions will have a
chroma less than 8.5. For example, if a plurality of compositions is formulated using the
first and second interference pigments according to certain embodiments and the carrier

set forth in Table 4 at the pigment ratios of 20:80; 30:70; 40:60; 50:50; 60:40; 70:30; and
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80:20 all of such compositions will have a chroma of less than 8.5. The above properties
provide the formulator significantly more flexibility than the compositions disclosed in
the prior art in that the formulator can provide a relatively low chroma composition over
a wide range of first to second pigment ratios.

The inventors of the present invention have discovered that skin care
compositions of the present invention can be effectively employed to reduce the red
appearance of certain skin discontinuities with minimal impact on the appearance of the
surrounding healthy skin. Surprisingly, the inventors of the present invention have
discovered that this benefit can be delivered by way skin care compositions according to
the present invention having relatively low total pigment concentrations. In particular,
the compositions of the present invention may comprise a total amount of interference
pigments of from about 0.1% to about 5% by weight, and in certain embodiments from
1.0% to 4%. It is possible that compositions in accordance with the present invention
may have a total amount of interference pigments outside the above recited ranges, for
example greater amounts of interference pigment, provided however that combination of
pigments providing the redness reduction benefit (as described in greater detail below
with regard to the Redness Reduction Index (RRI) test) comprise less than or equal to 4%
by weight of the composition.

The inventors of the present invention have discovered that skin care
compositions of the present invention can be effectively employed to reduce the red
appearance of certain skin discontinuities with minimal impact on the appearance of the
surrounding healthy skin. Surprisingly, the inventors of the present invention have

discovered that this benefit can be delivered despite the skin care compositions not
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having a chroma that approaches zero. In particular, compositions according to certain
embodiments of the present invention have a chroma greater than 3.5, and in certain
embodiments between 4.0 and 15.0.

Compositions of the present invention include a carrier useful for delivering the
pigment to the human body. In certain embodiments the composition includes a
cosmetically-acceptable carrier that is useful for distributing the pigment evenly across an
expanse of skin. As used herein, the term “cosmetically-acceptable carrier” means a
carrier that is suitable for use in contact with the skin without undue toxicity,
incompatibility, instability, irritation, allergic response, and the like. This term is not
intended to limit the carrier for use solely as a cosmetic (e.g., the ingredient/product can
be used as a pharmaceutical).

The cosmetically-acceptable topical carrier generally includes one or more of the
following fluids: water, hydrophobic compounds (e.g., hydrocarbons suitable for use in
cosmetic products, such as those having carbon chains from about C6 to about C50, more
preferably from about C8 to about C22, such as oils, fatty esters, fatty alcohols, fatty
esters; as well as silicone fluids/oils) such as ones suitable to provide emolliency,
spreadability, or phase stability; glycols such as ones suitable to provide humectancy
such as glycerol, or diols such as propylene glycol or butylene glycol; or lower alcohols
such as those suitable to provide solvency or spreadability such as ethanol or isopropanol.

In certain embodiments the carrier may include one or more solid, semi-solid,
paste-like, or powder materials useful in helping to distribute the pigment across the skin.

Examples include hydrophobic compounds, including waxes and other hydrophobic
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compounds that melt above ambient temperature; powders such as starch, talc, corn
starch and the like.

In a preferred embodiment, the embodiment, the cosmetically acceptable topical
carrier is present in a concentration that is from about 20% to about 99.9%, preferably
form about 50% to about 99.8%, more preferably from about 75% to about 99.5%. In
another embodiment, the cosmetically-acceptable topical carrier includes a substrate
useful for wiping the composition onto the skin. In yet another embodiment, the
cosmetically-acceptable topical carrier includes a bandage for applying the composition
to the skin and/or maintaining the composition in contact with the skin.

Preferably the cosmetically acceptable topical carrier is substantially colorless.
That is, the carrier does not impart any substantial color to the overall composition
independent of the interference pigments employed in the composition. A suitable
substantially colorless carrier is disclosed in the Table 4 although other substantially
colorless carriers will be readily apparent to those of skill in the art.

The interference pigments may be distributed into the composition via techniques
known to those skilled in the art. For example, the pigment may be suspended or
dispersed into an oil phase and/or a water phase that is present in the composition. In
order to facilitate distribution of the pigment within the composition, the composition
may include a stabilizing agent (e.g., a theology modifier, a thickening agent, a
dispersing agent, or similar materials). Any of a variety of commercially available
stabilizing agents which are capable of imparting the appropriate viscosity to the
compositions are suitable for use in this invention. If used, the thickener may, for example,

be present in an amount sufficient to raise the Brookfield viscosity of the composition to a



10

15

20

WO 2014/164050 PCT/US2014/020209
14

value of between about 500 to about 10,000 centipoise. Examples of suitable thickening
agents nonexclusively include: crosslinked polyacrylic acids (e.g.,, CARBOPOL ULTREZ
10 from Noveon, Inc. of Cleveland, OH); mono or diesters of 1) polyethylene glycol of
formula: HO-(CH,CH,0),H, wherein z is an integer from about 3 to about 200; and 2) fatty
acids containing from about 16 to about 22 carbon atoms; fatty acid esters of ethoxylated
polyols; ethoxylated derivatives of mono and diesters of fatty acids and glycerine;
hydroxyalkyl cellulose; alkyl cellulose; hydroxyalkyl alkyl cellulose; hydrophobically-
modified alkali swellable emulsions (HASEs); hydrophobically-modified ethoxylated
urcthanes (HEURS); xanthan and guar gums; and mixtures thereof.

The composition may include any of various surfactants, wetting agents, or
emulsifiers commonly used in personal care formulations. These materials may be ionic,
non-ionic, as may be selected for their ability to provide wetting, emulsification, low
irritation, foam (or lack thereof), or other desired properties. Examples of suitable
surfactants, wetting agents, or emulsifiers include anionics such as surfactants include those
selected from the following classes of surfactants: alkyl sulfates, alkyl ether sulfates, alkyl
monoglyceryl ether sulfates, alkyl sulfonates, alkylaryl sulfonates, alkyl sulfosuccinates,
alkyl ether sulfosuccinates, alkyl sulfosuccinamates, alkyl amidosulfosuccinates, alkyl
carboxylates, alkyl amidoethercarboxylates, alkyl succinates, fatty acyl sarcosinates, fatty
acyl amino acids, fatty acyl taurates, fatty alkyl sulfoacetates, alkyl phosphates; nonionic
surfactants such as polyoxyethylene derivatives of polyol esters, wherein the
polyoxyethylene derivative of polyol ester (1) is derived from (a) a fatty acid containing
from about 8 to about 22, and preferably from about 10 to about 14 carbon atoms, and (b) a

polyol selected from sorbitol, sorbitan, glucose, a-methyl glucoside, polyglucose having an
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average of about 1 to about 3 glucose residues per molecule, glycerine, pentaerythritol and
mixtures thereof, (2) contains an average of from about 10 to about 120, and preferably
about 20 to about 80 oxyethylene units; and (3) has an average of about 1 to about 3 fatty
acid residues per mole of polyoxyethylene derivative of polyol ester; amphoterics such as
amphocarboxylates such as alkylamphoacetates (mono or di); alkyl betaines; amidoalkyl
betaines; amidoalkyl sultaines; amphophosphates; phosphorylated imidazolines such as
phosphobetaines and pyrophosphobetaines; carboxyalkyl alkyl polyamines; alkylimino-
dipropionates; alkylamphoglycinates (mono or di); alkylamphoproprionates (mono or
di),); N-alkyl B-aminoproprionic acids; alkylpolyamino carboxylates; and cationics such
as alkyl quaternaries (mono, di, or tri), benzyl quaternaries, ester quaternaries,
cthoxylated quaternaries, alkyl amines.

The compositions may include any of various other functional ingredients such as
chelating agents (e.g., EDTA); pH adjusters (citric acid, sodium hydroxides, and the
like); preservatives; and the like.

Furthermore, compositions of the present invention may also include a skin
benefit agent. A skin benefit agent is any element, an ion, a compound (e.g., a synthetic
compound or a compound isolated from a natural source) or other chemical moiety in
solid (e.g. particulate), liquid, or gaseous state and compound that has a cosmetic or
therapeutic effect on the skin. As used herein, the term “benefit agent” includes any
active ingredient such as a cosmetic or pharmaceutical, that is to be delivered into and/or
onto the skin, hair, mucosa, or tecth at a desired location.

Examples of suitable benefit agents include those that provide benefits such as,

but not limited to: de-pigmentation agents; amino acids and their derivatives;
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antimicrobial agents; allergy inhibitors; anti-acne agents; anti-aging agents including
anti-wrinkling agents and benefit agents suitable for treating loss of skin elasticity,
uneven skin, blotchiness, and skin tone; tropoelasin promoters and tropoelastin
crosslinkers; antiseptics; analgesics; antipruritics; local anesthetics; anti-hair loss agents;
hair growth promoting agents; hair growth inhibitor agents, antihistamines; antiinfectives;
anti-inflammatory agents; anticholinergics; vasoconstrictors; vasodilators; wound healing
promoters; peptides, polypeptides and proteins; deodorants and anti-perspirants;
medicament agents; skin firming agents, vitamins; skin lightening agents; skin darkening
agents; antifungals; depilating agents; counterirritants; enzymes for exfoliation or other
functional benefits; enzyme inhibitors; NFkB-inhibitors; herbal extracts; flavenoids;
sensates and stress-reducing agents; anti-oxidants; hair lighteners; sunscreens; anti-edema
agents, neo-collagen enhancers, anti-dandruff/sebhorreic dermatitis/psoriasis agents;
keratolytics; and mixtures thereof.

Particularly suitable benefit agents include depigmentation agents and skin-
lightening agents such as hydroquinone and extracts of soy; keratolytic agents and/or
anti-acne agents such as alpha and beta hydroxyacids such as salicylic acid; anti-aging
actives such as retinoids including retinol, amines such as N,N,N',N'-Tetrakis(2-
hydroxypropyl)ethylenediamine (THPED), N, N, N', N'-Tetrakis (2-hydroxyethyl)
ethylene diamine (THEED), N, N, N', N'-tetramethylethylene diamine (TEMED),
substituted resorcinols such as 4-hexyl resorcinol, anti-inflammatories such as extracts of
feverfew, tropoelastin promoters such as extracts of blackberry, tropoelastin crosslinkers

such as extracts of dill, among other skin benefit agents.
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The amount of the benefit agent that may be used may vary depending upon, for
example, the ability of the benefit agent to penetrate through the skin, nail, mucosa, or
teeth; the specific benefit agent chosen, the particular benefit desired, the sensitivity of
the user to the benefit agent, the health condition, age, and skin and/or nail condition of
the user, and the like. In sum, the benefit agent is used in a “safe and effective amount,”
which is an amount that is high enough to deliver a desired skin or nail benefit or to
modify a certain condition to be treated, but is low enough to avoid serious side effects, at

a reasonable risk to benefit ratio within the scope of sound medical judgment.

The compositions may be made into a wide variety of product types that include
but are not limited to cleansing liquid washes, gels, sticks, sprays, solid bars, shampoos,
pastes, foams, powders, mousses, wipes, patches, hydrogels, and films. These product
types may comprise several types of cosmetically-acceptable carriers including, but not
limited to solutions, emulsions (including for example, oil-in-water, water-in-oil,
microemulsions and nanoemulsions, and the like), gels, and solids. The following are
non-limitative examples of such carriers. Other carriers can be formulated by those of
ordinary skill in the art.

The compositions useful in the present invention can be formulated as solutions.
Solutions typically include an aqueous or organic solvent (e.g., from about 50% to about
99.99% or from about 90% to about 99% of a cosmetically acceptable aqueous or organic
solvent). Examples of suitable organic solvents include: polyglycerols, propylene glycol,
polyethylene glycol (200, 600), polypropylene glycol (425, 2025), glycerol, 1,2,4-

butanetriol, sorbitol esters, 1,2,6-hexanctriol, ethanol, and mixtures thereof. In certain
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preferred embodiments, the compositions of the present invention are aqueous solutions
comprising from about 50% to about 99% by weight of water.

According to certain embodiments, compositions useful in the subject invention
may be formulated as a solution comprising an emollient. Such compositions preferably
contain from about 2% to about 50% of an emollient(s). As used herein, "emollients"”
refer to materials used for the prevention or relief of dryness, as well as for the protection
of the skin. A wide variety of suitable emollients are known and may be used herein.
Sagarin, Cosmetics, Science and Technology, 2nd Edition, Vol. 1, pp. 32 43 (1972) and
the International Cosmetic Ingredient Dictionary and Handbook, eds. Wenninger and
McEwen, pp. 1656 61, 1626, and 1654 55 (The Cosmetic, Toiletry, and Fragrance
Assoc., Washington, D.C., 7.sup.th Edition, 1997) (hereinafter "ICI Handbook") contains
numerous examples of suitable materials. A lotion can be made from such a solution.
Lotions typically comprise from about 1% to about 20% (e.g., from about 5% to about
10%) of an emollient(s) and from about 50% to about 90% (e.g., from about 60% to
about 80%) of water.

The present compositions may be of varying phase compositions, including those
having an exterior aqueous phase (e.g., aqueous phase is the most exterior phase of the
composition). As such, compositions of the present invention may be formulated to be
oil-in-water emulsions that are shelf-stable in that the emulsion does not lose phase
stability or “break” when kept at standard conditions (22 degrees Celsius, 50% relative
humidity) for a week or more after it is made.

For those compositions that include an aqueous phase, the pH of the present

compositions is not critical, but may be in a range that does not facilitate irritation to the
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skin, such as from about 4 to about 7. The viscosity of the personal care composition is
not critical, although it may be a spreadable cream or lotion or gel.

The pigment, carrier and optional other components of the composition may be
combined according to the present invention via any conventional methods of combining
two or more fluids or solids. For example, one or more compositions comprising,
consisting essentially of, or consisting of at least one pigment and one or more compositions
comprising, consisting essentially of, or consisting of water or suitable ingredients may be
combined by pouring, mixing, adding dropwise, pipetting, pumping, and the like, one of the
compositions comprising the polymerized surfactant into or with the other in any order
using any conventional equipment such as a mechanically stirred propeller, paddle, and the

like.

In certain embodiments, the composition may be impregnated within a substrate
(e.g., non-woven fibrous material, a film material, or combinations thercof). The
substrate material may be selected to facilitate depositing the pigment on the skin.

The methods of the present invention may further comprise any of a variety of steps
for mixing or introducing one or more of the optional components described hereinabove
with or into a composition comprising the pigment, either before, after, or simultaneously
with the combining step described above.

In certain embodiments, the compositions produced via the present invention are
preferably used as or in personal care products for treating at least a portion of a
mammalian body, for example, the human body. Examples of certain preferred personal
care products include various products suitable for application to the skin or hair.

Particularly preferred products are those that are designed to applied to the skin and not
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immediately rinsed off. Examples of these “leave-on” products particularly for use on
the face, but also including those for the body, hands, feet, and the like.

As discussed above, the inventors of the present invention have surprisingly found
that it is possible to reduce the red appearance of skin discontinuities with minimal
impact on the appearance of the healthy skin surrounding said skin discontinuity by using
skin care compositions according to the present invention. The Redness Reduction Index
(RRI) Test set forth in detail below was used to illustrate the inventive skin care
compositions ability to reduce the red appearance of skin discontinuities. The Healthy
Skin Color Change Value (HSCCV) Test set forth in detail below was used to illustrate
inventive skin care compositions ability to deliver redness reduction with minimal impact
on the appearance of the healthy skin surrounding the skin discontinuity. The inventors
of the present invention have further discovered that in order for a skin care composition
to preserve the natural tone of healthy skin it cannot impart a “green” tone to the healthy
skin. Furthermore, any such green tone must not be visible when the skin is viewed from
multiple angles since the human eye simultancously views a surface from multiple
angles. The Multi-Angle Aa* (MADA) Test set forth below was used to illustrate the
inventive skin care compositions ability to preserve the natural tone of healthy skin

without imparting a “green” tone thereto when the skin is viewed from multiple angles.

Redness Reduction Index (RRI) Test

A test card including a first portion that is representative of a healthy Caucasian
skin color and a second portion that is representative of an inflamed skin discontinuity

was prepared as follows. The test card had dimensions of 4” x 6” and was formed from
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Olympus P100 photo paper. The photo paper was printed using an Olympus P-10 printer
which was loaded with the bundled ink ribbon. The first and second portions, each
measuring 1.3” X 6, were created by entering the RGB values, set forth in Table 1
below, into MATLAB R2011a software (commercially available from Mathworks, Inc.,

Natick, Massachusetts) and then printing the test card.

TABLE 1
R G B
Healthy Skin 238 203 181
Inflamed Skin 170 53 65

A mimic stratum corneum overlay was prepared as follows. A stratum corneum
mimic layer formed from VITRO-CORNEUM® (commercially available from IMS, Inc.,
Portland, ME) was attached in a non-hydrated state to a cellulose acetate slide measuring
57 x 77 (PP2500 Transparency Film for Plain Paper Copiers, commercially available
from 3M, St. Paul, MN) using collagen glue (Resine ou Pigment Pur, concentration 8% in
water, commercially available from Sennlier, Paris, France) such that it covered the entire
slide, with the rough surface of the VITRO-CORNEUM® facing outward. After setting,
the prepared substrate was cut into strips measuring 1.5 cm x 6.0 cm, each strip
constituting one mimic stratum corneum overlay.

After printing of the test card, the color of the test card was assessed using a
Hunter UltraMax Colorimeter (commercially available from Hunter Associates
Laboratory, Inc., Reston, VA), both with and without the mimic stratum corneum
overlay. The readings for the test card alone are set forth in Table 2 below and the

readings for the test card measured through the mimic stratum corneum overlay (i.e. with



10

15

WO 2014/164050

22

PCT/US2014/020209

the stratum corneum overlay on top of the test card, with the VITRO-CORNEUM®

surface facing towards the measurement device) are set forth in Table 3 below.

TABLE 2
Test Card
L* a* b*
Healthy 84.28 9.71 16.05
Skin
Inflamed 40.71 48.60 21.08
Skin
TABLE 3
Test Card with Mimic Stratum Corneum Overlay
L* a* b*
Healthy 81.45 9.21 16.54
Skin
Inflamed 48.86 2222 10.61
Skin

If the test composition to be assessed includes only two interference pigments

then the composition as a whole should be assessed in the manner described in further

detail below. If the test composition includes three or more interference pigments then

each pigment combination in the composition should be assessed using the substantially

colorless carrier described in Table 4 above. So for example, if the test composition

includes the interference pigments A, B and C, the following combinations of pigments

should be assessed in the substantially colorless carrier described in Table 4 above:
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AB

AC

BC

ABC
The combinations of pigments described above should be assessed using the same
amount of pigment for each individual pigment present in the original composition. If
any of the combinations of pigments satisfy the Redness Reduction Index parameters of
the present invention set forth herein then the original composition is considered within
the scope of the present invention.

The pigmented skin care composition to be assessed is finger applied on the
mimic stratum corneum overlay in an amount of 2.5 mg/cm” and smoothed until a
consistent layer is attained and then allowed to dry at room temperature overnight.
To assess the pigmented skin care composition’s impact on the inflamed and healthy skin
color targets, the treated mimic stratum corneum overlay is placed over the two color
targets on the test card and using a Hunter UltraMax colorimeter L*, a* and b* values are
measured over both portions of the test card, that is separate L*, a* and b* measurements
are conducted over the “Healthy Skin” portion of the test card through the treated mimic
stratum corneum overlay and separately over the “Inflamed Skin” portion of the test card
through the treated mimic stratum corneum overlay.
Using the measured values for a* over the “Inflamed Skin” portion, and the

original a* value of the test card over the “Inflamed Skin” portion of the test card set
forth in Table 3 above, Aa* is calculated according to the equation Aa* = a*, — a*;, where

a*; 1s the a* value measured through the treated mimic stratum corneum overlay over the
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“Inflamed Skin” portion of the test card and a*; is the original a* value set forth in Table
3 above for the “Inflamed Skin” portion of the test card measured through the non-treated
mimic stratum corneum overlay. This measured value of Aa* indicates the ability of the
test composition to reduce the “red” appearance of a skin discontinuity, the more
“negative” the Aa* value the greater the redness reduction capabilities of the test
composition.

The above described test is repeated four (n=4) times for each test composition.
An average is taken of each of the four calculated Aa* values to provide an average Aa*
value. This average Aa* is referred to herein as the Redness Reduction Index (RRI).

Compositions according to the present invention have a redness reduction index
(RRI) of less than -7, in some embodiments less than -7.5, in some embodiments less
than -9.5, in some embodiments between -7.5 and -16.0, and in some embodiments

between -10.0 and -16.0.

Healthy Skin Color Change Value (HSCCV) Test

The Healthy Skin Color Change Value (HSCCV) Test should be conducted
utilizing a similar approach as used with the Redness Reduction Index (RRI) test
described above. That is, if the test composition to be assessed includes only two
interference pigments then the composition as a whole should be assessed in the manner
described in further detail below. If the test composition includes three or more
interference pigments then each pigment combination in the composition should be

assessed using the substantially colorless carrier described in Table 4 above.
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Using the values for L*, a* and b* measured through the treated mimic stratum
corneum overlay over the “Healthy Skin” portion of the test card, and the original L*, a*
and b* values of the “Healthy Skin” of the test card measured through the non-treated
mimic over the “Healthy Skin” portion of the test card (set forth in Table 3 above), the
AE of the “Healthy Skin” portion of the test card is determined according to the formula

set forth below.

AE =\((L*5- L*))" + (a*,-a*1)* + (b*21b*1)); where

L*,, a*,, and b*,=L*, a* and b* value of test card in the healthy
skin portion of the card as measured through the treated mimic stratum corneum layer;
and

L*,, a*; and b* = L*, a* and b* value of test card in the healthy
skin portion of the card as measured through the non-treated mimic stratum corneum

layer (set forth in Table 3 above).

The calculated AE value indicates the degree to which the test composition
changed the appearance of healthy skin, the smaller the AE value the less the test
composition altered the appearance of healthy skin.

The above described test is repeated four (n=4) times for each test composition.
An average is taken of each of the four calculated AE values to provide an average AE
value. This average AE is referred to herein as the Healthy Skin Color Change Value

(HSCCV). Compositions according to the present invention have an HSCCV of less than
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3 and in certain embodiments between about 0 and about 2.5. In this regard, it is noted

that the human eye can barely detect a AE = 2.3. (Gaurav Sharma (2003). Digital Color Imaging

Handbook (1.7.2 ed.). CRC Press. ISBN 0-8493-0900-X)

Compositions of the present invention simultaneously provide a negative RRI and
a small HSCCV. The combination of a negative RRI and a small HSCCV indicates that
the inventive compositions are both effective at reducing the red appearance of skin
discontinuities while at the same time have minimal impact on the appearance of the

surrounding healthy skin.

Chroma Measurement Test

The Chroma Measurement Test should be conducted utilizing a similar approach
as used with the Redness Reduction Index (RRI) test described above. That is, if the test
composition to be assessed includes only two interference pigments then the composition
as a whole should be assessed in the manner described in further detail below. If the test
composition includes three or more interference pigments then each pigment combination
in the composition should be assessed using the substantially colorless carrier described
in Table 4 above

Three grams (3 g) of the test composition was drawn down onto an AF4300
Write-On Transparency Film (commercially available from 3M, St. Paul, MN). The
drawdown was conducted by hand using a the 6 mil side of a 2-path, 5 inch applicator,
part #663479, Precision Gage and Tools Co., Dayton, OH. After coating the

transparency was allowed to dry overnight prior to taking measurements. After drying,
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the transparency was placed over the black portion of Laneta Test Opacity Chart 2A
(commercially available from The Leneta Company, Mahwah, NJ).

Using a Konica Minolta CR-400 Chroma Meter (commercially available from
Konica Minolta Sensing Americas, Inc., Ramsey, NJ), L*, a* and b* values were
measured over the black portion of the test card. Using these values, chroma for the test
composition was calculated according to the following equation.

Chroma = V(a** + b*?)

The above described test was repeated four (n=4) times for each test composition.
An average Chroma value was taken from the four calculated Chroma values to provide
an average Chroma value. Compositions according to certain embodiments of the
present invention have an average chroma greater than 3.5, and in certain embodiments

between 4.0 and 15.0.

Multi-Angle Aa*Test (MADA)

For each of the test compositions tested above, the MADA of such composition
was determined as follows. Using the same test card and mimic stratum corneum overlay
described above in the Redness Reduction Index (RRI) Test, an a* reading was measured
for the Healthy Skin portion of the test card through the mimic stratum corneum overlay
using an X-Rite MA98 Multi-Angle Spectrophotometer, commercially available from X-
Rite, Inc., Grand Rapids, MI. It is noted that for purposes of the MADA test the mimic
stratum corneum was cut to have dimensions of 3.81 cm x 3.81 cm. The a* reading was
measured at eight different angles and each of these values was averaged to provide an

average a* reading for the Healthy Skin portion of the test card through the mimic
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stratum corneum overlay. The eight different angles comprised the following angle
settings on the test apparatus 45as-15, 45as15, 45as25, 45as45, 45as75, 45as110, 15as-15,
and 15as15.

The pigmented skin care composition to be assessed was finger applied on the
mimic stratum corneum overlay in an amount of 2.5 mg/cm” and smoothed until a
consistent layer was attained and then allowed to dry at room temperature overnight.

An a* reading was measured for the Healthy Skin portion of the test card through
the test composition. The a* reading was measured at eight different angles and each of
these values was averaged to provide an average a* reading for the Healthy Skin portion
of the test card measured through test composition. The eight different angles comprised
the following angle settings on the test apparatus 45as-15, 45as15, 45as25, 45as45,
45as75, 45as110, 15as-15, and 15as15.

Using the measured a* values an average Aa* value, or MADA value, was
calculated according to the following formula:

Aa* = a*, —a*,; where

a*, = average a* value for the Healthy Skin portion of the test card
measured through test composition applied to mimic stratum corneum overlay; and

a*; = average a* value for the Healthy Skin portion of the test card
measured through the non-treated mimic stratum corneum overlay.

The above described test was repeated four (n=4) times for each test composition.
An average MADA value was taken from the four calculated MADA values to provide

an average MADA value. Compositions according to the present invention have an
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average MADA value of greater than -4.0, and in certain embodiments between -3.5 and

0.3.

INVENTIVE EXAMPLES

Pigmented skin care compositions according to the present invention were
formulated to include an oil in water cream carrier and the selected interference pigments.
The amount of water in the formulation was adjusted according to the amount of pigment

employed in the specific inventive example to bring the total concentration to 100%. The

base oil in water cream carrier was selected due to its low optical impact to the L*a*b*

measurements conducted according to the test methods set forth above herein. The

inventive formulations are summarized in Table 4 below. The pigments employed in

cach inventive formulation are summarized in Table 5 below. The hue angle (h°) as

measured at 45as15 and 45as45 is specified for each pigment used in each of the

inventive compositions.

TABLE 4
Components
Source of Supply | Trade Name | INCI Name % wt/wt

Water phase
N/A PURIFIED

WATER WATER 79.95 — 83.45
Emery Oleochemicals Emery 917 Glycerin 5.00
INIVAR Carbomer Ultrez 10 0.60
General Chemical 20% SODIUM
Performance Products HYDROXIDE

solution SODIUM HYDROXIDE | Trace (to achieve pH target)
Oil phase
Dow VERSENE NA Disodium EDTA 0.20
Croda Brij 72 Steareth-2 0.75
Croda Brij 721 Steareth-21 1.50
Innospec Finsolv TN C12-15 Alkyl Benzoate 2.00
Dow Corning DC Q7-9120 Dimethicone 5.00




WO 2014/164050 PCT/US2014/020209
30

Silicone Fluid,

20 cst
Clariant Phenoxyethanol and

methyl and ethyl and

Phenonip XB propyl parabens 1.00
Pigments
Set forth in Table 5
Below 0.50 - 4.00

100.00
TABLE 5

Pigment Composition

Example #15

Inventive Flamenco Summit Turquoise, 0.4% + Flamenco Summit Gold, 1.6%
Example #1 (452815 - 189°, 45as45 - 193°), (45as15- 88°, 45as45 - 84°)
Inventive Flamenco Summit Turquoise, 0.8% + Flamenco Summit Gold, 1.2%
Example #2 (452815 - 189°, 45as45 - 193°), (45as15- 88°, 45as45 - 84°)
Inventive Flamenco Summit Turquoise, 1.2% + Flamenco Summit Gold, 0.8%
Example #3 (452815 - 189°, 45as45 - 193°), (45as15- 88°, 45as45 - 84°)
Inventive Flamenco Summit Turquoise, 1.6% + Flamenco Summit Gold, 0.4%
Example #4 (452815 - 189°, 45as45 - 193°), (45as15- 88°, 45as45 - 84°)
Inventive Flamenco Summit Turquoise, 1% + Flamenco Summit Gold, 3%
Example #5 (452815 - 189°, 45as45 - 193°), (45as15- 88°, 45a545 - 84°)
Inventive Flamenco Summit Turquoise, 1% + Flamenco Summit Gold, 2%
Example #6 (452815 - 189°, 45as45 - 193°), (45as15- 88°, 45as45 - 84°)
Inventive Flamenco Summit Turquoise, 1% + Flamenco Summit Gold, 1%
Example #7 (452815 - 189°, 45as45 - 193°), (45as15- 88°, 45as45 - 84°)
Inventive Flamenco Summit Turquoise, 1.32% + Flamenco Summit Gold, 0.66%
Example #8 (452815 - 189°, 45as45 - 193°), (45as15- 88°, 45as45 - 84°)
Inventive Flamenco Summit Turquoise, 0.5% + Flamenco Summit Gold, 0.5%
Example #9 (452815 - 189°, 45as45 - 193°), (45as15- 88°, 45as45 - 84°)
Inventive Flamenco Summit Turquoise, 1% + KTZ Interfine Gold, 1%
Example #10 (452815 - 189°, 45as45 - 193°), (45as15 - 91°, 45a545 - 84°)
Inventive Flamenco Summit Turquoise, 1% + KTZ Interfine Gold, 2%
Example #11 (452815 - 189°, 45as45 - 193°), (45as15 - 91°, 45a545 - 84°)
Inventive Flamenco Summit Turquoise, 1% + Timiron Splendid Gold, 1%
Example #12 (45as15 - 189°, 45as45 - 193°), (45as15 — 91, 45as45 - 88°)
Inventive Flamenco Summit Turquoise, 1% + Timiron Splendid Gold, 2%
Example #13 (45as15 - 189°, 45as45 - 193°), (45as15 — 91, 45as45 - 88°)
Inventive Lumina Turquoise 9T30D, 1% + Flamenco Summit Gold, 1%
Example #14 (45as15 - 193°, 45as45 - 207°), (45as15 — 88°, 45a545 - 84°)
Inventive

Lumina Turquoise 9T30D, 1% + Flamenco Summit Gold, 2%
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(45as815 - 193°, 45as45 - 207°), (45as15 — 88°, 452545 - 84°)
}Em;e:ltl;’e 416 Reflecks MultiDimensions Transforming Teal, 1% + Flamenco Summit Gold, 1%
xample (45as15 - 193°, 45a545 - 207°), (45as15 — 88°, 45as45 - 84°)
}Em;e:ltl;’e 417 Gemini GB-38, 1% + Flamenco Summit Gold, 1%
xample (45as15 - 210°, 45as45 - 198°), (45as15 — 88°, 45a545 - 84°)
}Em;e:ltl;’e 418 Gemini GB-38, 1% + Flamenco Summit Gold, 2%
xample (45as15 - 210°, 45as45 - 198°), (45as15 — 88°, 45a545 - 84°)

In a clean beaker, combine all oil phase ingredients then began agitation and heat
to 55-60°C until the oil phase is homogencous. In a separate clean beaker, combine
water and other water phase ingredients and began agitation and heat to 55-60°C until the
water phase is homogeneous. Add the oil phase to water phase with increased agitation,
mixing at a high speed for 8 minutes at 55-60°C. Cool the mixture to 50°C and then add
the Dimethicone. At 40°C, add the Phenonip, and continue mixing until uniform.
Continue cooling until a temperature of 30°C is reached, check the pH and adjust with
Sodium Hydroxide solution to a target pH of 5.4 or a range from 5.2 to 5.7

Disperse the pigment in thirty percent of the deionized water to be contained in
the final composition to suspend the particles and mix thoroughly with propeller blade (or
spatula depending on batch size) inside a beaker. Combine pigment premix with oil in

water cream carrier prepared above in main beaker and mix thoroughly until uniform.

COMPARATIVE EXAMPLES

A total of eight commercial skin care products were evaluated using the test

methods described above. The eight commercial products evaluated are listed below.

Comparative Example #1 — Eucerin Redness Relief Daily Perfecting Lotion
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Comparative Example #2 - Dermalogica Sheer Tint Redness Relief

Comparative Example #3 - Clearasil ULTRA Overnight Face Lotion

Comparative Example #4 - Eucerin Redness Relief Soothing Anti-Aging Serum

Comparative Example #5 - Neutrogena Oil Free Acne Stress Control

Comparative Example #6 - Clinique Redness Solutions Daily Relief Cream

Comparative Example #7 - Estee Lauder Idealist Even Skintone [1luminator

Comparative Example #8 - Clinique Redness Solutions Urgent Relief Cream

Additional comparative examples were formulated using the oil in water carrier described

above in Table 4 in combination with the pigments set forth below in Table 6.

TABLE 6
Comparative KTZ Interfine ™ 2.5%
Example 9 Blue
™
KTZ Interfine 2.5%
Gold
Comparative KTZ Interfine ™ 1.0%
Example 10 Red




WO 2014/164050 PCT/US2014/020209
33
KTZ Interfine ™ 1.0%
Green
Comparative | KTZ Interfine ™ 0.3%
Example 11 Gold
KTZ Interfine ™ 0.3%
Violet
Comparative | KTZ Interfine ™ 0.83%
Example 12 Green
KTZ Interfine ™ 0.34%
Violet
Prestige Silk ™ 0.83%
Orange
Comparative | KTZ Interfine ™ 0.5%
Example 13 Blue
KTZ Interfine ™ 0.5%
Gold
KTZ Interfine ™ 0.5%
Red
KTZ Interfine ™ 0.5%
Green
Comparative Timiron Splendid 1.0%
Example 14 ™ Gold
Timiron Splendid 1.2%
™ Blye
Comparative Timiron Splendid 0.4%
Example 15 ™ Gold
Timiron Splendid 0.35%
™ Blye
KTZ Interval ™ 0.4%
Red
KTZ Interval ™ 0.35%
Green
Comparative Prestige Silk ™ 1.5%
Example 16 Blue
Prestige Silk ™ 1.5%
Gold
Comparative KTZ Interval ™ 0.9%
Example 17 Red
KTZ Interval ™ 0.8%
Green
Comparative KTZ Interval ™ 0.75%
Example 18 Gold-11S2
KTZ Interval ™ 0.75%
Blue-1152
Comparative | KTZ Interval ™ 0.3%
Example 19 Gold-1152
KTZ Interval ™ 0.3%
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Blue-1182

KTZ Interval ™
Red-1182

0.3%

KTZ Interval ™
Green-11S2

0.3%

Comparative
Example 20

Timiron Super
Green

4%

Comparative
Example 21

Timiron Super
Green

3%

The Inventive Examples and Comparative Examples described above were tested

according to the Redness Reduction Index (RRI) Test, Healthy Skin Color Change Value

(HSCCV) Test, Chroma Measurement Test and the Multi-Angle Aa* (MADA) Test set

forth herein. The results of such test are summarized in the Table of Results set forth

below.
TABLE OF RESULTS
SAMPLE RRI HSCCV Chroma MADA
Inventive Example 1 -12.3 24 7.3 -1.1
Inventive Example 2 -13.2 23 6.1 -1.5
Inventive Example 3 -10.9 1.8 4.8 -2.8
Inventive Example 4 -9.9 1.6 55 -3.8
Inventive Example 5 -17.3 3.6 14.3 -2.4
Inventive Example 6 -13.6 24 8.1 -1.7
Inventive Example 7 -10.8 1.7 4.9 -1.1
Inventive Example 8 -9.9 14 53 -3.5
Inventive Example 9 -7.2 1.0 3.7 -2.0
Inventive Example 10 -6.3 13 7.1 -2.1
Inventive Example 11 -7.7 1.5 12.3 -1.7
Inventive Example 12 -9.0 14 5.4 -1.2
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Inventive Example 13 -12.4 2.1 6.1 -2.7
Inventive Example 14 -9.0 14 4.1 -3.4
Inventive Example 15 -15.4 2.7 8.1 -3.1
Inventive Example 16 -9.7 1.3 3.6 0.2
Inventive Example 17 -8.6 1.5 55 -1.5
Inventive Example 18 -12.9 24 8.1 -1.0
Comparative Example 1 -24.1 7.0 7.3 -6.9
Comparative Example 2 -7.6 3.2 7.6 -2.3
Comparative Example 3 0.0 0.6 0.2 0.8
Comparative Example 4 -1.3 2.1 1.1 -0.1
Comparative Example 5 -0.9 1.2 0.8 0.8
Comparative Example 6 -1.8 0.5 1.2 0.8
Comparative Example 7 -6.8 0.6 4.5 0.7
Comparative Example 8 -0.8 0.4 0.8 0.6
Comparative Example 9 -14.1 3.5 2.1 -0.9
Comparative Example 10 | -6.9 0.9 13 0.1
Comparative Example 11 | -0.9 0.4 13 1.5
Comparative Example 12 | -6.8 0.9 1.0 0.3
Comparative Example 13 | -6.0 0.9 1.2 0.2
Comparative Example 14 | -5.6 1.1 33 0.4
Comparative Example 15 | -5.1 0.6 0.9 0.4
Comparative Example 16 | -9.2 2.4 3.5 -0.1
Comparative Example 17 | -5.0 0.7 0.8 0.5
Comparative Example 18 | -5.0 0.6 13 0.5
Comparative Example 19 | -4.9 0.8 1.1 0.7
Comparative Example 20 | -20.8 3.5 10.4 -5.1
Comparative Example 21 | -154 2.0 8.7 -4.4
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While particular embodiments of the present have been illustrated and described,
it would be obvious to those skilled in the art that various other changes and
modifications can be made without department from the spirit and scope of the invention.
It is therefore intended to cover in the appended claims all such changes and

modifications that are within the scope of this invention.



10

15

20

WO 2014/164050 PCT/US2014/020209
37

CLAIMS

We Claim:

1. A skin care composition comprising:

a dermatologically acceptable carrier;

a plurality of interference pigments;

wherein two or more of said plurality of interference pigments in combination
have a redness reduction index (RRI) less than -7.5 and said combination of interference

pigments comprise less than or equal to 4% by weight of the composition.

2. The skin care composition according to claim 1, wherein the combination of

interference pigments comprises between 1% and 4% of the composition by weight.

3. The skin care composition according to claim 2, wherein the composition has a

redness reduction index (RRI) of less than -9.5.

4. The skin care composition according to claim 3, wherein the composition has a

redness reduction index (RRI) between -10.0 and -16.0.

5. The skin care composition according to claim 4, wherein at least a first pigment within

the combination of interference pigments has a hue angle (h°) between 180°-224° and
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wherein at least a second one of the plurality of selected interference pigments has a hue

angle (h°) between 45°-135°.

6. The skin care composition according to claim 5, wherein at least a second pigment

within the combination of interference pigments has a hue angle (h°) between 80°-95°.

7. The skin care composition according to claim 6, wherein the composition has a

healthy skin color change value (HSCCV) of less than 3.

8. The skin care composition according to claim 7, wherein the composition has a

HSCCV of between 0.5 and 2.5.

9. The skin care composition according to claim 8, wherein a chroma of the composition

is greater than 3.5.

10. The skin care composition according to claim 9, wherein the chroma of the

composition is between 4.0 and 15.0.

12. The skin care composition according to claim 1, wherein the skin care composition

additionally comprises at least one skin care active.

13. The skin care composition according to claim 12, wherein the skin care active is

selected from the from the group consisting of depigmentation agents and skin-lightening
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agents such as hydroquinone and extracts of soy; keratolytic agents and/or anti-acne
agents such as alpha and beta hydroxyacids such as salicylic acid; anti-aging actives such
as retinoids including retinol, amines such as N,N,N',N'-Tetrakis(2-
hydroxypropyl)ethylenediamine (THPED), N, N, N', N'-Tetrakis (2-hydroxyethyl)
ethylene diamine (THEED), N, N, N', N'-tetramethylethylene diamine (TEMED),
substituted resorcinols such as 4-hexyl resorcinol, anti-inflammatories such as extracts of
feverfew, tropoelastin promoters such as extracts of blackberry, tropoelastin crosslinkers

such as extracts of dill.

14. The skin care composition according to claim 10, wherein each one of the plurality
of selected interference pigments has a particle size within the range of 5 um and about

50 pm.

15. The skin care composition according to claim 14, wherein the composition has a

MADA value greater than -4.0.

16. The skin care composition according to claim 15, wherein the composition has a

MADA value of between -3.5 and 0.3.
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