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LONG-WEARING COSMETIC COMPOSITIONS WITH IMPROVED SHINE

FIELD OF THE INVENTION

The present invention relates to long-wearing cosmetic compositions with

improved gloss suitable for application to mammalian keratinous tissue including the
skin, lips, eyelashes, eyebrows and nails comprising a first structured and adhesive film-
forming fatty phase and a second fatty phase, wherein the second fatty phase is
incompatible with the first sfructured and adhesive film-forming fatty phase and the
second fatty phase is entrapped in the composition where upon application of the
composition to mammalian keratinous tissue, the second fatty phase readily separates
from the composition to form a barrier layer over the first structured and adhesive film-
forming fatty phase and wherein the composition is substantially free of surfactants such

that separation of the second fatty phase from the composition is not prevented following

application of the composition.
BACKGROUND OF THE INVENTION

Cosmetic and other personal care products intended for use on human skin (such

as foundation, concealer, eyeshadow, sunscreen and/or tanning products), lips (such as
lipstick, lipcolor, lipliner, and lipgloss), and hair (such as mascara) often contain at least
one fatty phase comprised of one or more substances that are oily, fatty, or waxy in
nature. Depending on the intended product use, this fatty phase is primarily employed to
deliver desirable features such as emolliency, spreadability, gloss, conditioning, and/or
protective properties to the skin, lips, hair, or nails. Moreover, this fatty phase typically
serves as a convenient and effective medium for dispersing and/or solubilizing other
desirable ingredients into these compositions. Other desirable ingredients, for example,
might include pigments, dyes, and/or particulate fillers to produce color or light scattering
and/or reflecting effects desirable both in the product and on the skin, lips, hair and/or
nails. These color and/or optical effects are typically desirable both in the product and on
the skin, lips, hair and/or nails since they are capable of enhancing the visual
attractiveness and appeal of the cosmetic product to the consumer. After product has
been applied on the skin, lips, hair, and/or nails, these color and/or optical effects are
highly desired for their ability to cover or reduce the appearance of fine lines/wrinkles or

skin imperfections, and/or provide a more uniform skin tone, and/or provide color to
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accentuate the appearance of a consumer’s face, lips, eyes, eyelashes, and/or ﬁails.
Additional desirable ingredients such as fragrance, vitamins, sunscreening agents, and
other cosmetic or dermatological active agents might also be dispersed and/or solubilized
into these compositions for their desired effects. Such products may be comprised of a
fatty phase absent of water (typically referred to as anhydrous), or may be comprised of a
fatty phase in combination with an aqueous phase to form a dispersion or emulsion of the
water-m-oil (W/O) or oil-in-water (O/W) type. Such products take on various forms,
such as solids or sticks, gels, pastes, creams, and lotions.

A common disadvantage often experienced by consumers using such products is
the iability to sustain an initial or freshly applied look after application. Consumers
would prefer to maintain the initial or freshly applied look for several hours or more (or at
least experience minimal losses during such time) without the inconvenience of having to
reapply product in order to restore or refresh the desired appearance. Unfortunately, the
applied film of product very often remains too liquid-like or mobile, and therefore has the
tendency to transfer easily from the skin, lips, and/or hair onto objects with which it is
brought into contact, such as glassware, cups, fabrics, or other skin. Such contact with
various objects is common and difficult to avoid in many daily activities, such as eating
and drinking, as well as from inadvertent touching or rubbing of the skin, lips, and/or hair
where a product film has been previously applied. Moreover, the mobility of the applied
film often allows the product to migrate and/or concentrate easily into the fine lines,
wrinkles, folds, and/or pores of the skin and/or lips, resulting in an undesirable non-
uniform appearance.

In the case of anhydrous compositions (i.e., those lacking an aqueous phase), there
have been a number of previous efforts disclosed that assertedly provide cosmetic
products having long-lasting or transfer-resistant properties. Many of these efforts have
relied on inclusion of high levels or proportions of volatile fatty phase liquid ingredients,
such as volatile silicones or hydrocarbons, in the composition. Volatile fatty phase
ingredients allow initial application or spreading but then evaporate from the product after
application leaving a less mobile or more solid-like film. It has been common in such
compositions to also depend on one or more hydrophobic resins, such as silicone resins,
and/or high levels of one or more high melting point wax ingredients to deposit a rigid or

solid-like film that is resistant to water. The resin and/or wax impart greater permanence
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and water-resistance to the applied film under such conditions as perspiration/sweating,
washing, drinking, and swimming. However, the films obtained after application of these
compositions and evaporation of the volatile fatty ingredients, typically have the
disadvantage of being too dry in feel and/or appearance (i.e., very matte, not very glossy).

In the case of W/O and O/W dispersion or emulsion compositions, previous
efforts also have been disclosed in the art that assertedly provide cosmetic products
having long-lasting or transfer-resistant properties. Some of these efforts have been
directed to the mclusion of water-soluble film-formers or gelling agents into the aqueous
phase to deliver a harder or more rigid film following application. However, the films
obtained after application of these compositions and evaporation of the water often have
the disadvantage of being brittle or stiff, lacking the degree of flexibility and comfort
most desired for movement of the skin, lips, and/or hair. Furthermore, the water-soluble
nature of such film-formers or gelling agents has the additional disadvantage of making
the applied film of product less water-resistant or waterproof, such that the applied film of
product is too easily rubbed off or removed under such conditions as
perspiration/sweating, washing, drinking, and swimming.

Other efforts have been directed to the inclusion of latexes or aqueous dispersions
of film-forming polymer into the aqueous phase of O/W and W/O compositions. These
film-forming polymer types produce water-resistant/waterproof films, and ofteh have
good tlexibility on skin, lips, and/or hair. Some previous efforts, however, have required
high levels of volatile organic compounds (e.g., lower alcohols) and/or plasticizing agents
in the aqueous dispersion of polymer to achieve their intended film-formation effects.
Such ingredients often have the disadvantage of being drying and/or irritating and/or
damaging to the skin, lips, hair, and/or nails. Moreover, high levels of these ingredients
typically impart offensive odors and/or taste to products, and cause the product to be
flammable. Another limitation observed in previous efforts to effectively include these
film-forming polymers into cosmetic compositions containing a fatty phase has been the
requirement of one or more surfactants/emulsifying agents. Depending on the type and/or
usage level of emulsifying agents, they can have the disadvantage of interfering with the
adhesion or film-forming properties of the film-forming polymer, and/or producing an
irritation or sensitization response in the skin, lips, or eyes. A further limitation

encountered with the use of at least some aqueous dispersions of film-forming polymers
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is a susceptibility to rapid coagulation or polymer destabilization upon heating or addition

to a heated fatty phase (typically above 40°C).

More recently, efforts have been disclosed for improving long-wearing or
transfer-resistant benefits by providing two-step cosmetic systems or kits. In the case of
such systems or kits, a first cosmetic composition 1s applied to mammalian keratinous
tissue to deliver a long-wearing/transfer-resistant film or layer that is allowed to set
and/or dry, followed by application of a different second cosmetic composition over the
first cosmetic composition. The second cosmetic composition is typically specified to be
sufficiently different from the first cosmetic composition in chemical constituents or
properties so as to prevent the long-wearing/transfer-resistant layer from being solubilized
or compromised significantly. @ While the f{irst cosmetic composition 1s long-
wearing/transfer-resistant, it typically is deficient in appearance (i.e., has dull/matie
finish) and/or feel (i.e., has dry, or rough/non-slippery feel). The purpose of the second
cosmetic composition, therefore, 1s to contribute to the appearance (e.g., shine/gloss)
and/or feel (e.g., lubricity) of the total applied system. These two-step systems or kits,
however, have the disadvantage of being more complex and less convenient to use than a
single long-wearing/transfer-resistant cosmetic composition. These systems or kits often
have the further disadvantage of not retaining or sustaining a shiny/glossy appearance for
an extended period of time.

Having thoughtfully considered the limitations and disadvantages encountered
with previous efforts to provide long-lasting and/or transfer-resistant cosmetic
compositions, and desiring especially to improve the maintenance of a lubricious/slippery
and/or shiny/glossy appearance over time, it has now been discovered an improved novel
long-wearing cosmetic compositions with improved gloss that overcome one or more of

these limitations and disadvantages.
SUMMARY OF THE INVENTION

Cosmetic composttions of the present invention comprise:

(A)a first structured and adhesive film-forming fatty phase comprising:
1) one or more lipidic components that are mutually compatible
with one another when liquefied;

11) at least one adhesive film-forming agent; and
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111) at least one lipophilic structuring agent in an amount effective to
retain a second fatty phase entrapped in said cosmetic
composition prior to application on mammalian keratinous tissue:
and

(B) a second fatty phase comprising at least one non-volatile lipidic component;
wherein said second fatty phase (B) is incompatible with said first structured and
adhesive film-forming fatty phase (A) and said second fatty phase (B) is entrapped in said
composition where upon application of said composition to mammalian keratinous tissue,
said second fatty phase (B) readily separates from said composition to form a barrier layer
over said first structured and adhesive film-forming fatty phase (A) and wherein said
composition is substantially free of surfactants such that separation of said second fatty
phase (B) from said composition is not prevented following application of said
composition.

Methods of the present invention include, but are not limited to:

A method of providing long-lasting color and long-lasting shine simultaneously to
mammalian keratinous tissue comprising the step of applying to said mammalian
keratinous tissue a feel and shine enhancing barrier layer over a long-lasting color layer
from a single cosmetic composition comprising:

(A) a first structured and adhesive film-forming fatty phase comprising:

1. one or more lipidic components that are mutually compatible with one
another when liquefied;
11. at least one adhesive film-forming agent; and
111. at least one lipophilic structuring agent in an amount effective to retain
a second fatty phase entrapped in said cosmetic composition prior to
application on mammalian keratinous tissue;

(B) a second fatty phase comprising at least one non-volatile lipidic component

wherein said second fatty phase (B) is incompatible with said first structured and

adhesive film-forming fatty phase (A) and said second fatty phase (B) is entrapped

In said composition where upon application of said composition to mammalian

keratinous tissue, said second fatty phase (B) readily separates from said

composition to form a barrier layer over said first structured and adhesive film-

forming fatty phase (A) and wherein said composition is substantially free of
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surfactants such that separation of said second fatty phase (B) from said
composition is not prevented following application of said composition; and

(C) at least one coloring agent.
DETAILED DESCRIPTION OF THE INVENTION

While the specification concludes with the claims particularly pointing and

distinctly claiming the invention, it is believed that the present invention will be better
understood from the following description.

As used herein, “comprising” means that other steps and ingredients can be added.
This term encompasses the terms “consisting of” and “consisting essentially of’. The
phrase “consisting essentially of” means that the composition may include additional
ingredients, but only if the additional ingredients do not materially alter the basic and
novel characteristics of the claimed compositions or methods.

All percentages, parts and ratios are based upon the total weight of the topical
compositions of the present invention and all measurements made are at 25°C, unless
otherwise specified. All such weights as they pertain to listed ingredients are based on
the active level and, therefore, do not include carriers or by-products that may be included
in commercially available materials, unless otherwise specified.

As used herein, the term “first phase” may be used as a substitute expression in
referring to the “first structured and adhesive film-forming fatty phase” of the present
invention.

As used herein, the term “second phase” may be used as a substitute expression in
referring to the “second fatty phase” of the present invention.

As used herein, the term “mammalian keratinous tissue” refers to the skin, lips,
hair (including eyelashes and eyebrows), and nails of mammalian subjects, especially

“humans.

As used herein, the term “non-volatile lipidic component” refers to any lipidic
component that 1s liquid at room temperature (25°C) and atmospheric pressure (760 mm
Hg) having a vapor pressure less than about 5 mm Hg, preferably less than about 2 mm
Hg, more preterably less than about 1 mm Hg, most preferably less than about 0 mm Hg.

By “incompatible” it is meant that the second phase is substantially or completely
msoluble with the first phase, such that the second phase has little to no affinity or
solubility with the first phase, and remains distinguishable from the first phase.
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The term “surfactants” or “emulsifying agents,” as used herein, refers to any
surface-active agent (commonly referred to as surfactant) that has as its primary function
‘the reduction of interfacial tension between two immiscible liquids to enable formation
and stabilization of an emulsion. A surfactant generally consists of a molecule having a
hydrophilic (water-loving) and lipophilic (oil-loving) part that migrates to and orients at
the interface between immiscible liquids. For the purposes of this definition, such agents
are considered distinct and separate from so-called auxiliary emulsifiers, i.e., “Emulsion
Stabilizers” and “Viscosity-Increasing Agents” as defined in the CTFA International
Cosmetic Ingredient Handbook, Tenth Edition, The Cosmetic, Toiletry, and Fragrance
Association, Inc., 2004.

As used herein, “shine” refers to an ability to produce, or having the property of,
brightness, luster, or radiance from the reflection of light at a surface. “Shine”
encompasses the condition ranging from a subtle luster or sheen to a pronounced

glistening or glossy, wet-like appearance.
(A) FIRST STRUCTURED AND ADHESIVE FILM-FORMING FATTY PHASE

Compositions of the present invention comprise a first structured and adhesive

film-forming fatty phase comprised of one or more mutually compatible lipidic
components, at least one adhesive film-forming agent and at least one lipophilic
structuring agent in an amount effective to retain a second fatty phase entrapped within
the composition prior to application on mammalian keratinous tissue.

Compositions of the present invention comprise a first structured and adhesive
film-forming fatty phase (i.e., first phase) present in an amount from at least about 30%,
preferably from at least about 40%, more preferably from at least about 45%, even more
preterably from at least about 50% and no more than about 95%, preferably no more than
about 85%, more preferably no more than about 75%, even more preferably no more than
about 65%, by weight of the total composition.

The primary purpose of the first structured and adhesive film-forming fatty phase
in compositions of the present invention is to deliver a supple and/or glossy fatty phase
with improved durability and long-wearing properties upon application to mammalian
keratinous tissue. In preferred embodiments, this first structured and adhesive film-
forming fatty phase also comprises one or more coloring agents so as to achieve long-

lasting color and/or opacity upon application to mammalian keratinous tissue.
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(1) Lipidic Components

The first structured and adhesive film-forming fatty phase is comprised of one or
more lipidic components that are mutually cornpatible with one another when liquefied.

The term “lipidic component” refers to any lipophilic solvent, oil, fat, wax, fatty
ester, fatty alcohol, fatty acid, silicone, lanolin or lanolin derivative, and any lipophilic
polymeric or resinous material having predominately lipid-like properties that is insoluble
or immiscible with water. Such materials may be derived from sources such as mineral,
marine, animal, plant, and/or synthetic, and can be selected from polar and non-polar,
volatile and non-volatile properties, and mixtures thereof, unless otherwise specified or

limited in the description. This “lipidic component” may be in liquid state at room

temperature (25°C) and atmospheric pressure (760 mm Hg). Alternatively, it may be in
paste, semi-solid or solid state (at room temperature and atmospheric pressure), and be
capable of transforming to liquid state when heated above its melting point temperature
(typrcally less than 100°C) for the purpose of combining with other ingredients of the
present invention.

As used herein, “mutually compatible with one another when liquefied” is defined
as the condition wherein the liquefied components are soluble and miscible with one
another, such that when blended together, they collectively form a single, homogeneous
mixture that does not stratify or separate into distinct (discrete) phases or layers upon
standing over time.

Lipidic components included in the first phase provide the capability to impart a
variety of desirable attributes in such areas as application, feel, appearance, and
conditioning attributes when applied to skin, lips, hair, and/or nails. Depending on the
intended product use, these attributes may include, but are not necessarily limited to, ease
of spreading, lubricity, emolliency, moisturization, and gloss. In cosmetic compositions
lacking at least one lipidic component, such attributes generally cannot be achieved either
at all or as effectively since water and/or many water-compatible ingredients are generally
lacking m the chemical and/or physical properties necessary to impart such attributes to
the product. Additionally, proper selection of the lipidic component for this phase also
enables a variety of desired final product forms to be achieved, such as a liquid, cream,
paste, or solid. The lipidic component also typically serves as a convenient and effective

medium for dispersing and/or solubilizing other desirable optional ingredients that are




CA 02562484 2006-10-11
WO 2005/107684 PCT/US2005/015139

compatible with the lipidic component, such as lipophilic moisturizers, vitamins, skin-
active agents, skin care ingredients, coloring agents, thickeners, sunscreens, fragrances,
flavors, preservatives and the like.

Lipidic components of the first structured and adhesive film-forming fatty phase
may comprise from at least about 10%, preferably from at least about 15%, more
preferably from at least about 20%, even more preferably from at least about 25% and no
more than about 98.5%, preferably no more than about 97%, more preferably no more
than about 95%, even more preferably no more than about 90%, by weight of the first
structured and adhesive film-forming fatty phase.

Lipidic components of the first phase may exist in a liquid state at or about room
temperature (25°C). Such materials may be derived from sources such as mineral,
marine, animal, plant, and/or synthetic and can be selected from polar and non-polar,
volatile and non-volatile properties and mif(tures thereof. As used herein, the term
“volatile lipophilic liquid” refers to any lipophilic (or lipid-like) material that is liquid at
room temperature (25°C) and atmospheric pressure (760 mm Hg) having a measurable
vapor pressure, greater than about 0 mm Hg, preferably greater than about 1 mm Hg,
more preterably greater than about 2 mm Hg, most preferably greater than about 5 mm
Hg.

In the present invention, volatile lipophilic liquids may be selected in particular to
enhance the application and setting properties of an applied film on the skin, lips, hair,
and/or nails. However, as was mentioned previously, compositions utilizing high levels
of volatile oils/liquids typically produce films that feel dry and/or tight to the consumer,
and appear dry (matte/dull) to the consumer. In certain product uses, most especially in
the case of lipcolor and/or lipgloss, this is not particularly desirable or preferred.
Therefore, depending on the intended product attributes or use sought, it may be
preferable to limit use of volatile lipophilic liquids to be less than about 50% by weight of
the total lipidic component of the first phase, preferably less than about 30% by weight of
the total lipidic component of the first phase, more preferably less than about 20% by
weight of the total lipidic component of the first phase, even more preferably less than
about 10% by weight of the total lipidic component of the first phase, most preferably 0%
by weight of the total lipidic component of the first phase.
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Volatile lipophilic liquids may be selected from groups consisting of volatile
hydrocarbon liquids, volatile silicone liquids, volatile fluorinated liquids, and mixtures
thereof. These liquids may be selected from saturated and unsaturated, straight and
branched chain, aliphatic, cycloaliphatic, and aromatic structures, and combinations

thereof.

Non-limiting examples of volatile hydrocarbon liquids include C8-C16 isoalkanes
(or 1soparaffins) and branched CS8-C16 esters, such as isododecane, isodecane,
isohexadecane, isohexyl neopentanoate, and mixtures thereof.

Examples of volatile silicone liquids include, but are not limited to, volatile cyclic
stlicone liquids, such as octamethylcyclotetrasiloxane (D4),
decamethylcyclopentasiloxane  (D5), dodecamethylcyclohexasiloxane (D6), and
combinations thereof; and volatile linear silicone liquids, such as octamethyltrisiloxane,
heptamethyltrisiloxane, heptamethyl-octyltrisiloxane, heptamethyl-hexyltrisiloxane, and
mixtures thereof.

Examples of volatile fluorinated liquids include, but are not limited to,
nonafluoromethoxybutane and perfluoromethylcyclopentane.

In the present invention, nozn-volatile lipophilic liquids may be selected in
particular to enhance the lubricity, conditioning, and gloss/shine properties of an applied
film on the skin, lips, hair, and/or nails. As used herein, the term “non-volatile lipophilic
liquid” refers to any lipophilic (or lipid-like) material that is liquid at room temperature
(25°C) and atmospheric pressure (760 mm Hg) having a vapor pressure less than about 5
mm Hg, preferably less than about 2 mm Hg, more preferably less than about 1 mm Hg,
most preferably less than about 0 mm Hg. In contrast to the aforementioned volatile
oils/liquids, compositions utilizing high levels of non-volatile oils/liquids typically
produce films that feel moist and/or soft and supple to the consumer, and appear wet or
shiny/glossy to the consumer. In certain product uses, most especially in the case of
lipcolor and/or lipgloss, this is particularly desirable or preferred. Therefore, depending
on the mtended product attributes or use sought, it may be preferable to maximize use of
non-volatile lipophilic liquids to be more than about 50% by weight of the total lipidic
component of the first phase, preferably more than about 70% by weight of the total
lipidic component of the first phase, more preferably more than about 80% by weight of

the total lipidic component of the first phase, even more preferably more than about 90%
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by weight of the total lipidic component of the first phase, most preferably 100% by
weight of the total lipidic component of the first phase.

The total lipidic component of the first phase may be comprised of at least about
10% by weight, preferably at least about 30% by weight, more preferably at least about
60% by weight, even more preferably at least about 80% by weight, most preferably

100% by weight of one or more non-volatile lipophilic liquids having a refractive index

- (at 20°C) of at least about 1.450, preferably at least about 1.460, more preferably at least
about 1.470, even more preferably at least about 1.480, most preferably at least about
1.490.

As used herein, the “refractive index” of a substance is defined as the ratio of the
velocity of light in air to the velocity of light in the substance. Typically, the values in the
literature for refractive index are for the D line of sodium (doublet at 589.0 nm and 589.6
nm). The Abbe refractometer, or other refractometers of equal or greater accuracy, may
be employed to measure the refractive index.

Non-volatile lipophilic liquids may be selected from groups consisting of non-
volatile hydrocarbon liquids, non-volatile silicone liquids, non-volatile fluorinated
liquids, and mixtures thereof. These liquids may be selected from saturated and
unsaturated, straight and branched chain, aliphatic, cycloaliphatic, and aromatic
structures, and combinations thereof.

Non-limiting examples of non-volatile hydrocarbon liquids include those of
animal origin, such as lanolin oil; those of plant/vegetable origin, such as liquid
triglycerides of fatty acids including triglycerides of heptanoic acid, triglycerides of
octanoic acid, wheatgerm oil, corn oil, sunflower oil, shea butter oil, castor oil, sweet
almond oil, macadamia oil, apricot oil, soybean oil, rapeseed oil, cotton oil, alfalfa oil,
poppy oil, pumpkin oil, sesame oil, marrow oil, avocado oil, hazelnut oil, grapeseed oil,
blackcurrant seed oil, evening primrose oil, millet oil, barley oil, quinoa oil, olive oil, rye
oil, saftflower oil, candlenut oil, passionflower oil, musk rose oil, and triglycerides of
caprylic/capric acids; those of mineral and synthetic origin, such as liquid petrolatum,
polydecenes, and hydrogenated polybutenes/polyisobutenes; synthetic esters and ethers,
such as oils of the formula R{COOR; wherein R, is selected from residues of higher fatty
acids comprising from 6 to 29 carbon atoms and R; is selected from hydrocarbon chains

comprising from 3 to 30 carbon atoms, such as cetostearyl octanoate, isopropyl myristate,
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isopropyl palmitate, butyl stearate, hexyl laurate, diisopropyl adipate, isononyl
isononanoate, 2-ethylhexyl palmitate, 2-hexyldecyl laurate, 2-octyldecyl palmitate, 2-
octyldodecyl myristate, 2-octyldodecyl lactate, and polyol esters, such as propylene
glycol dioctanoate, neopentyl glycol diheptanoate, diethylene glycol diisononanoate, and
pentaerythritol esters; liquid fatty alcohols comprising at least one carbon chain of 12 to
26 carbon atoms, such as octyldodecanol, isostearyl alcohol, oleyl alcohol, 2-
hexyldecanol, 2-butyloctanol, and 2-undecylpentadecanol; higher fatty acids, such as
myristic acid, palmitic acid, stearic acid, behenic acid, oleic acid, linoleic acid, linolenic
acid, and 1sostearic acid; and mixtures thereof.

Examples of non-volatile silicone liquids include, but are not limited to,
polydimethylsiloxanes (PDMSs) comprising groups selected from alkyl, alkoxy, and
phenyl groups that are pendant and/or at the end of the silicone chain and containing from
2 to 24 carbon atoms; phenyl silicones, such as phenyl trimethicones, phenyl
dimethicones, phenyl trimethylsiloxydiphenylsiloxanes, diphenyl dimethicones, diphenyl
methyldiphenyl trisiloxanes, 2-phenylethyl trimethylsiloxysilicates, trimethyl pentapheny]
tristiloxane; and mixtures thereof.

Examples of non-volatile fluorinated liquids include, but are not limited to,
fluorinated silicones, such as perfluorononyl! dimethicones.

In order to prepare products that are more occlusive, viscous, and/or structured
(including semi-solid and solid product forms), one or more of the lipidic components
may comprise a lipidic solid forming material in an amount sufficient to thicken and/or
solidify the composition into a desired product form. These lipidic solid formers may be
used i the present invention provided they are used at levels that do not significantly
interfere with the adhesive film-forming properties of the adhesive film-forming agent
included in the first structured and adhesive film-forming fatty phase. Said solid formers
are;selected from the group consisting of solid polyol fatty acid polyesters, waxes, solid
oils, and mixtures thereof.

The solid polyol fatty acid polyesters suitable for use in the first phase of the
present mvention include those solid polyol fatty acid polyester materials described in
U.S. Pat. No. 6,555,097 issued to Rabe et al., on Apr. 29, 2003.

Waxes are defined as organic mixtures or compounds of high molecular weight,

solid at room temperature (25°C) and generally similar in composition to fats and oils
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except that they contain no glycerides. Included are high molecular weight hydrocarbons,
fatty acids, fatty acid esters, fatty alcohols, and mixtures thereof. Waxes useful in the
present invention are selected from those generally known in the art.

Suitable high molecular weight fatty acids have from about 10 to about 40 carbon
atoms. Examples include, but are not limited to, 12-hydroxystearic acid, 12-hydroxylauric

- acid, 16-hydroxyhexadecanoic acid, behenic acid, stearic acid, caprylic acid, lauric acid,
and mixtures thereof. Further examples of some suitable fatty acids are described in U.S.
Pat. No. 5,429,816 issued to Hofrichter et al., on Jul. 4, 1995; and U.S. Pat. No. 5,552,136
issued to Motley on Sep. 3, 1996.

Suitable high molecular weight fatty acid esters include ester waxes,
monoglycerides, diglycerides, triglycerides, and mixtures thereof. Non-limiting examples
of sﬁitable ester waxes include stearyl stearate, stearyl behenate, palmityl stearate, cetearyl
behenate, and behenyl behenate. Specific examples of these include CRODAMOL SS

from Croda and the KESTER WAXES from Koster Keunen.
Suitable high molecular weight fatty alcohols include monohydric alcohols having

from about 20 to about 40 carbon atoms, and do not perform as primary emulsifiers, such

as the PERFORMACOLS™ from New Phase Technologies.

Other waxes useful in the fatty phase of the present invention are selected from the
group consisting of animal waxes, vegetable waxes, mineral waxes, various fractions of
natural waxes, synthetic waxes, petroleum waxes, ethylenic polymers, hydrocarbon types

such as Fischer-Tropsch waxes, silicone waxes, and mixtures thereof wherein the waxes

have a melting point greater than about 30°C. The waxes most useful herein have melting

points from about 30°C to about 115°C.

Waxes suitable for use include, but are not limited to, beeswax, lanolin wax,
shellac wax (animal waxes); carnauba, candelilla, bayberry (vegetable waxes); ozokerite,
ceresin (mineral Waxes); paraffin, microcrystalline waxes (petroleum waxes);
polyethylene (ethylenic polymers) and polyethylene homopolymers (Fischer-Tropsch
waxes); C30-45 alkyl methicones/dimethicones from Dow Corning and General Electric,
KP-560P series of acrylic silicone copolymers from Shin-Etsu Silicones (silicone waxes);

and mixtures thereof.

Other waxes useful in the present invention are selected from the group consisting
of jJojoba esters such as the FLORAESTERS® sold by Floratech Americas,
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PERFORMALENE™ polyethylenes and PERFORMA V™ gynthetic polymers sold by
New Phase Technologies, alkylated polyvinylpyrrolidines sold under tradename

GANEX® from International Specialty Products, SYNCROWAXES® sold by Croda,
fatty alcohols from C22 to C50, and mixtures thereof. Synthetic waxes include those
disclosed i Warth, Chemistry and Technology of Waxes, Part 2, 1956, Reinhold
Publishing. The waxes useful herein are selected from the Cg to Cs hydrocarbon

waxes. Such waxes include long chained polymers of ethylene oxide combined with a
dihydric alcohol, namely polyoxyethylene glycol. Such waxes include CARBOWAX™
available from Carbide and Carbon Chemicals Company. Other synthetic waxes include
long-chained polymers of ethylene with OH or other stop length grouping at end of chain.
Such waxes include the Fischer-Tropsch waxes as disclosed in the text disclosed above at
pages 465-469 and include ROSSWAX™, available from Ross company and PT-0602
available from Astor Wax Company.

Solid oils useful herein are those that have a melting point from above about

30°C, preferably above about 37°C and no more than below about 250°C, preferably no

more than below about 100°C, even more preferably no more than below about 80°C. As

used herein, the term “solid oils” refers to any oil or oil-like material that is solid or semi-
solid at temperatures of from about 20°C to about 25°C, and has a solubility in water of

generally less than about 1% by weight at 25°C. Examples of suitable solid oils include,
but are not limited to, petrolatum, highly branched hydrocarbons, fatty alcohols, fatty acid
esters, vegetable oils, hydrogenated vegetable oils, polypropylene glycols, alpha-hydroxy
fatty acids, fatty acids having from about 10 to about 40 carbon atoms, alkyl amides of di-
and/or tri-basic carboxylic acids, n-acyl amino acid derivatives, and mixtures thereof.
Solid oils useful in the fatty phase of the present invention are further described in U.S.
Pat. No. 4,919,934, to Deckner et al., issued Apr. 24, 1990.

Suitable highly branched hydrocarbons for use herein include hydrocarbon
compounds having from about 17 to about 40 carbon atoms. Non-limiting examples of
these hydrocarbon compounds include squalane, cholesterol, lanolin, docosane (i.e., a
C22 hydrocarbon), and isoparaffins.

Vegetable oils and hydrogenated vegetable oils that are solid or semi-solid at

temperatures from about 20°C to about 25°C are also useful herein. Examples of suitable
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vegetable oils and hydrogenated vegetable oils include, but are not limited to, babassu oil,
cocoa butter, coconut oil, palm oil, palm kernel oil, hydrogenated safflower oil,
hydrogenated castor oil, hydrogenated coconut oil, hydrogenated cottonseed oil,
hydrogenated menhaden oil, hydrogenated palm kernel oil, hydrogenated palm oil,
hydrogenated peanut oil, hydrogenated soybean oil, hydrogenated rapeseed oil,
hydrogenated linseed oil, hydrogenated rice bran oil, hydrogenated sesame oil,
hydrogenated sunflower seed oll, hydrogenated macadamia oil, derivatives thereof and
mixtures thereof.

Suitable polypropylene glycols for use herein include C4-C16 alkyl ethers of
polypropylene glycols, and C1-C16 carboxylic acid esters of polypropylene glycols.
Non-limiting examples of these materials include PPG-14 butyl ether, PPG-15 stearyl
ether, PPG-9, PPG-12, PPG-15, PPG-17, PPG-20, PPG-26, PPG-30, PPG-34, and
mixtures thereof.

Suitable alkyl amides of di- and/or tri-basic carboxylic acids for use herein include
disubstituted or branched monoamides, monosubstituted or branched diamides, triamides,
and mixtures thereof. Some specific examples of alkyl amides of di- and tri-basic
carboxylic acids include, but are not limited to, alkyl amides of citric acid, tricarballylic
acid, aconitic acid, nitrilotriacetic acid, and itaconic acid such as 1,2,3-propane
tributylamide, 2-hydroxy-1,2,3-propane tributylamide, 1-propene-1,2,3-trioctylamide,
N,N’,N”-tri(methyldecylamide)amine, 2-dodecyl-N,N’-dibutylsuccinamide, and mixtures
thereof. Other suitable amides include the n-acylamino acid derivatives described in U.S.
Pat. No. 5,429,816, issued to Hofrichter et al., on Jul. 4, 1995.

(11) Adhesive Film-Forming Agent

The first structured and adhesive film-forming fatty phase is comprised of at least
one adhesive film-forming agent.

As used herein, “adhesive film-forming agent” refers to any polymeric or resinous
material or mixtures thereof capable of forming a solid film and having adhesive qualities
upon subsequent treatment (i.e., chemical and/or energy-induced transformations) and/or
elimination of the liquid component (i.e., liquid evaporation and/or absorption) from the
polymeric or resinous material or mixtures. The adhesive film-forming agent may be one
material or an aggregate of materials dissolved or dispersed within the first structured and

adhesive film-forming fatty phase. Alternatively, the adhesive film-forming agent may
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be one material or an aggregate of materials that form a distinct polymeric or resinous
“phase” distinguishable within the first structured and adhesive film-forming fatty phase.
If such adhesive film-forming agent is considered a polymeric or resinous phase, such
phase can be distinguished from the second fatty phase of the present invention that is
entrapped within the composition of the present invention. Polymeric or resinous
materials form solid films through one or more transformation processes, including, but
not necessarily limited to, particle coalescence, fusion, sintering, polymer chain
entanglement/interdiffusion, and/or chemical cross-linking reaction. Such transformation
processes may occur in response to chemical stimuli, including, but not necessarily
limited to, pH changes, oxidation reactions, and hydration. Such transformation
processes may also occur in response to energetic stimuli, including, but not necessarily
limited to, heat and ultraviolet (UVA/UVB) energy. Alternatively, the transformation
processes may occur in response to evaporation and/or absorption of liquid component
from the polymeric or resinous material.

Adhesive film-forming agents of the first structured and adhesive tilm-forming
fatty phase comprise from at least about 1%, preferably from at least about 3%, more
preferably from at least about 5%, even more preferably from at least about 7% and no
more than about 60%, preferably no more than about 50%, more preferably no more than
about 45%, even more preferably no more than about 35%, by weight of the first
structured and adhesive film-forming fatty phase.

The at least one adhesive film-forming agent may be lipophilic and oil-soluble
(herein after referred to as Lipo-Soluble), lipophilic and oil-dispersible (herein after
referred to as Lipo-Dipsersible), hydrophilic and water-soluble (herein after referred to as
Hydro-Soluble), or hydrophilic and water-dispersible (herein after referred to as Hydro-
Dispersible). The term “oil-soluble” means that the adhesive film-forming agent is
soluble or miscible in oils and lipidic liquids, and will form a single homogeneous phase
when incorporated therein. The term “oil-dispersible” means that the adhesive film-
forming agent is dispersible in oils and lipidic liquids, and will form an insoluble phase
where the dispersed adhesive film-forming agent remains stable and/or compatible when
incorporated therein. The term “water-soluble” means that the adhesive film-forming
agent 1s soluble or miscible in water, and will form a single homogeneous phase when

incorporated therein. The term “water-dispersible” means that the adhesive film-forming
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agent 1s dispersible in water, and will form an insoluble phase where the dispersed
adhesive film-forming agent remains stable and/or compatible when incorporated therein.

Any type of adhesive film-forming agent may be used so long as they remain
soluble or dispersible in, and compatible with, only the first structured and adhesive film-
forming fatty phase of the present invention. Adhesive film-forming agents may be
derived from natural or synthetic sources.

Adhesive film-forming agents of the present invention may be produced and/or
used in a dry, particulate, or powdered form. Alternatively, they may be produced and/or
used in a pre-solubilized or solution form where the polymeric or resinous material is
dissolved in one or more solvents. Alternatively, they may be produced and/or used in a
stabilized dispersion form where the polymeric or resinous material is dispersed and
stabilized as particles in one or more liquids.

Specific adhesive film-forming agents are selected based on the particular
properties and requirements sought for the intended use. Such properties and
requirements include, but are not limited to, film flexibility or hardness, adhesiveness,
toughness or durability, and resistance to water or other chemical insults. It is also
possible, and many times preferable, to take advantage of the more versatile properties
achievable in block copolymers (polymers comprised of two or more distinct polymer
block segments), graft copolymers (polymers having pendant polymeric side chains
grafted onto a homopolymer or copolymer backbone) or heteropolymers (polymers
comprised of two or more different monomers) instead of homopolymers. In block type
copolymers, the type and amount of “soft” and “hard” segments have a significant impact
on performance properties.

Moreover, it 1s possible in compositions of the present invention to combine two
or more different adhesive film-forming agents together to achieve benefits of blended or
synergistic properties. Examples of different combinations include, but are not
necessarily limited to, polyurethanes with polyacrylates; and polyurethanes with
polyesters.

Without being limited by theory, adhesive film-forming agents used in
compositions of the present invention may have linear, branched, or partially cross-linked
polymer chains, and may be selected from groups consisting of homopolymers,

heteropolymers, copolymers and mixtures thereof. The polymers may be anionic,
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cationic, nonionic, or amphoteric in nature. Particularly preferred are the anionic and/or
nonionic heteropolymers and/or copolymers.

Preferred adhesive film-forming agents of the present invention may be formed by
chain-growth (ifree-radical) polymerization processes (so called addition polymers),
and/or step-growth polymerization processes (so called condensation polymers).

Among the chain-growth or free-radical class of polymers, the adhesive film-
forming agent may be selected from the group consisting of acrylic polymers and
copolymers, vinyl polymers and copolymers, vinyl-acrylic copolymers, styrene-acrylic
copolymers, silicone-acrylics, and mixtures thereof. Anionic free-radical polymers are
particularly preferred. Vinyl and/or acrylic polymers can result from monomers with
ethylenic unsaturation having at least one acid group, and/or esters of acidic monomers,
and/or amides of acidic monomers. Particularly preferred among the monomers with
ethylenic unsaturation having at least one acid group are those selected from acrylic acid,
methacrylic acid, crotonic acid, and maleic acid. Préferable among the esters of acidic
monomers are those selected from (meth)acrylates, in particular, alkyl (meth)acrylates,
aryl (meth)acrylates, and hydroxyalkyl (meth)acrylates. Included among the alkyl
(meth)acrylates, for example, are methyl methacrylate, ethyl methacrylate, butyl
methacrylate, isobutyl methacrylate, 2-ethylhexyl methacrylate, and lauryl methacrylate.
Included among the aryl (meth)acrylates, for example, are benzyl acrylate and phenyl
acrylate.  Included among the hydroxyalkyl (meth)acrylates, for example, are
hydroxyethyl acrylate, 2-hydroxypropyl acrylate, hydroxyethyl methacrylate, and 2-
hydroxypropyl methacrylate. Preferable among the amides of acidic monomers are those
selected from (meth)acrylamides, in particular, N-alkyl (meth)acrylamides. Included
among the N-alkyl (meth)acrylamides, for example, are N-ethyl acrylamide, N-t-butyl
acrylamide, and N-t-octyl acrylamide.

Vinyl and/or acrylic polymers can also result from vinyl ester and styrene
monomers. These monomers can be polymerized with acidic monomers, and/or esters of
acidic monomers, and/or amides of acidic monomers such as those discussed above.
Preferable among the vinyl esters are vinyl acetate, vinyl neodecanoate, vinyl pivalate,
vinyl benzoate, and vinyl t-butyl benzoate. The listing of monomers given above is not

intended to be limiting and other monomers known to those skilled in the art of preparing

these chain-growth polymers may be utilized.
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Among the step-growth class of polymers, the adhesive film-forming agents may
be selected from the group consisting of polyurethanes, polyureas, polyurea-
polyurethanes, polyester-polyurethanes, polyether-polyurethanes, polyvinylpyrrolidone-
polyurethanes, acrylic-polyurethanes, silicone-polyurethanes, polyesters, polyamides,
polyesteramides, epoxy ester resins, and mixtures thereof. Among the polyurethanes, the
“soft” block segments are comprised of polyols that are typically polyethers or polyesters
that can range from low to high molecular weight. The polyethers and polyesters may be
linear and/or branched aliphatic, and/or cycloaliphatic, and/or aromatic in nature. The
“hard” block segments are comprised of the diisocyanates (that can be aromatic, aliphatic,
and/or cycloaliphatic), and chain extender amines (that can be diamines or polyamines of
aliphatic or aromatic nature). Preferred among these are the anionic and/or nonionic
versions of the polyurethanes and polyurethane hybrid copolymer classes listed above.
Particularly preferred are the polyether-polyurethanes and polyester-polyurethanes.

Suitable adhesive film-forming agents also include natural gums and extracts
selected from, but not limited to, the group consisting of plant exudates, such as gum
arabic, gum tragacanth, gum karaya, and gum ghatti; plant extracts, such as pectins; plant
seed flours or extracts, such as locust bean gum, guar gum, psyllium seed gum, and
quince seed gum; seaweed extracts, such as agar, alginates, and carrageenans; seed
starches, such as corn starch, wheat starch, rice starch, and sorghum starch; tuber starches,
such as tapioca starch and potato starch; animal extracts, such as gelatin and caseinates:
and mixtures thereof.

Additional suitable adhesive film-forming agents include modified (semi-
synthetic) gums and extracts selected from, but not limited to, the group consisting of
cellulose derivatives, such as sodium carboxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose, methylcellulose, and hydroxypropyl methylcellulose, as well as
alkyl-modified cellulose derivatives, such as cetyl hydroxyethylcellulose; modified plant
extracts, such as hydroxypropyl guar; microbial or biosynthetic gums, such as xanthan
gum, sclerotium gum, gellan gum, dextran and its derivatives; modified starches and
starch derivatives, such as potato starch modified, corn starch modified, hydroxypropyl
starch, dextrin and its derivatives; modified animal derivatives, such as chitin or chitosan,

and their derivatives, collagen derivatives; and mixtures thereof.
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Additional suitable adhesive film-forming agents include, but are not limited to,
organic silicone resins (e.g., trimethylsiloxysilicate such as SR1000 from GE Silicones)
and copolymers of organic silicone resins (e.g., diisostearyl trimethylolpropane siloxy
silicate such as SF1318 from GE Silicones); fluorinated silicone resins; acrylic and/or
vinyl based polymers or copolymers, including silicone and/or fluorinated versions (e.g.,
the “KP” series of silicone acrylates from Shin-Etsu Silicones, and 3M™ Silicones “Plus”
Polymer VS70 and SA70); polyurethanes (e.g., the hydroxyester triglyceride derived
Polyderm® series from Alzo International); polyesters (e.g., the Lexorez® series of

polymeric polyesters from Inolex Chemical Company); and mixtures thereof.

Addition and Preparation of Adhesive Film-Forming Agent

Combination of at least one adhesive film-forming agent with at least one lipidic
component and at least one lipophilic structuring agent of the first structured and adhesive
film-forming fatty phase may be achieved by any means known to those skilled in the art,
such that the film-forming agent is uniformly dissolved and/or dispersed throughout the
first structured and adhesive film-forming fatty phase. In some cases, it may be more
efficient or effective to introduce the adhesive film-forming agent gradually over a period
of time into one or more of the lipidic components or lipophilic structuring agents while
under the influence of continuous inixing. Any suitable means of addition, mixing, or
temperature conditions may be used to facilitate combination of the specific ingredients
and satisfy manufacturing needs, provided the conditions do not significantly disrupt
adhesion or film-forming properties of the adhesive film-forming agent.

In the particular case for Hydro-Soluble adhesive film-forming agents, they may
be first solubilized in a liquid medium comprised of water and/or hydrophilic materials
(such as glycols and low chain-length alcohols), added as a solution form into one or
more of the lipidic components or lipophilic structuring agents while under the influence
of continuous mixing, and stabilized as an emulsified or dispersed phase with the aid of
one or more emulsifyig agents. However, if one or more emulsifying agents are used for
stabilizing Hydro-Soluble adhesive film-forming agents as a dispersed or emulsified
phase, such emulsifying agents must not interfere with separation of the second fatty
phase from the composition upon application of said composition to mammalian

keratinous tissue.
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In the particular case for Hydro-Dispersible adhesive film-forming agents, such as
those made into latexes or aqueous dispersions of adhesive film-forming polymer
particles, they may be first dispersed in a liquid medium comprised of water and/or
hydrophilic materials (such as glycols and low chain-length alcohols), added as a stable
dispersion form into one or more of the lipidic components or lipophilic structuring
agents while under the influence of continuous mixing, and stabilized as an emulsified or
dispersed phase with the aid of one or more emulsifying agents. However, if one or more
emulsifying agents are used for stabilizing Hydro-Dispersible adhesive film-forming
agents as a dispersed or emulsified phase, such emulsifying agents must not interfere with
separation of the second fatty phase from the composition upon application of said
composition to mammalian keratinous tissue.

In particularly preferred embodiments, Hydro-Dispersible adhesive film-forming
agents may be prepared as a Structured Aqueous Polymeric Adhesive Phase, and
subsequently combined with one or more of the lipidic components and/or lipophilic
structuring agents according to the further description provided below.

(a) Structured Aqueous Polymeric Adhesive Phase

In compositions of the present invention, a structured aqueous polymeric adhesive
phase 1s comprised of (1) at least one aqueous dispersion of adhesive film-forming
polymer particles; and (2) at least one structuring agent in an amount effective to
viscoelastically thicken, but not solidify, the structured aqueous polymeric adhesive phase
to be compatible when combined with one or more lipidic components of the first phase.

As used herein, “aqueous dispersion of adhesive film-forming polymer particles”
refers to polymer dispersed and suspended as particles in an aqueous phase or medium,
these particles being capable of coalescing together to form an adhesive film on the skin,
hair, or nails upon evaporation or absorption of the aqueous phase. Formation and
stabilization of these polymer particle dispersions in an aqueous medium may be achieved
using means such as synthetic procedures characterized as: (1) polymer synthesized in the
presence of water (e.g., emulsion polymerization); and (2) polymer synthesized in the
bulk, or in solution with an organic solvent, and subsequently dispersed in water. In
preferred embodiments, the aqueous phase or medium consists essentially of water, or a
mixture of water and non-volatile water-miscible solvents. Non-volatile water-miscible

solvents may be included only to the extent that they do not significantly disrupt the
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performance of the aqueous polymeric adhesive phase of the present invention. As used
herein, “non-volatile water-miscible solvents” refers to any non-aqueous solvent capable
of being mixed in water without separation, having a slower evaporation rate than water
at room temperature and relative humidity (25°C, R.H. 50%) and atmospheric pressure
(760 mm Hg).

The term “structuring agent” as used herein refers to any naturally- or
synthetically-derived material that, when combined in an effective amount with an
aqueous dispersion of adhesive film-forming polymer particles, produces a viscoelastic
thickening response that results in a thixotropic or pseudoplastic structure. “Viscoelastic”
refers to the condition in which a material has a combination of viscous (liquid-like) and
elastic (solid-like) properties, being neither completely viscous nor completely elastic in
response to deformation stresses. The term “thixotropic” as used herein means the
ViScosity decreases when the structure is subjected to increasing shear rate followed by a
time-dependent partial or total recovery of the starting viscosity when the shear rate is
decreased or removed. The term “pseudoplastic” as used herein means the viscosity
decreases when the structure is subjected to increasing shear rate but a time-independent
or instantaneous total recovery of the starting viscosity occurs when the shear rate is
decreased or removed. By means of capillary forces and/or physicochemical interactions
at the molecular level, the structuring agent is capable of readily absorbing, dissolving in,
being wetted by, and/or otherwise interacting with the aqueous phase and polymer
particles of the aqueous dispersion of film-forming polymer particles to impart a
significant increase in viscosity and viscoelastic structure to the structured aqueous
polymeric adhesive phase.

The term “but not solidify” as used herein means the structured aqueous
polymeric adhesive phase is not structured to the point of being essentially rigid or solid.
As used herein, being “essentially rigid or solid” is defined from a dynamic oscillatory
rheometry measurement in the Linear Viscoelastic Region (more fully disclosed later in
the detailed description and test methods) as the condition wherein the Elastic Modulus
(G’) 1s greater than the Viscous Modulus (G”) for any oscillation frequency less than or
equal to 1 Hz.

By “compatible” it is meant that the structured aqueous polymeric adhesive phase

is capable of existing and performing as an adhesive phase in agreeable combination with
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the first phase and/or forming a homogeneous composition wherein the structured
aqueous polymeric adhesive phase does not readily separate from the first phase after

being combined.

The term “thermally-tolerant” as used herein means having the ability to
withstand exposure to temperature at least about 15°C below and above room temperature

(25°C) for brief (minutes to hours) and/or extended (hours to days) periods and still
remain compatible and function efiectively within the composition. Although the extent
of thermal tolerance will be dependent upon such factors as the character and amounts of
film-forming polymer and structuring agent, preferred compositions of the present

invention have demonstrated an ability to withstand exposure to temperatures as high as

about 90°C, and temperatures as low as about -5°C.

Compositions of the present invention may comprise a structured aqueous
polymeric adhesive phase wherein at least one aqueous dispersion of adhesive film-
forming polymer particles is combined with an effective amount of at least one
structuring agent. In contrast, cosmetic compositions using an aqueous dispersion of
adhesive film-forming polymer particles wherein a structuring agent is either absent or
combined at less than effective structuring levels, typically would be incompatible when
combined with lipidic components unless one or more effective emulsifying agents were
also included. The present invention, however, does not require an emulsifying agent as a
means of achieving compatibility between the lipidic components of the first phase and
the aqueous dispersion of adhesive film-forming polymer particles within the structured
aqueous polymeric adhesive phase. This is advantageous because it avoids the potential
problem of skin irritation or sensitization that may occur with some types of emulsifying
agents. Further, the present invention avoids the potential problem of emulsifying agents
destabilizing the polymer particles or interfering with their adhesive and/or film-forming
properties.

When a structured aqueous polymeric adhesive phase is used as an adhesive film-
forming agent in compositions of the present invention, their purpose is to simultaneously
achieve viscoelastic structuring, compatibility, thermal-tolerance, and adhesive film-
forming properties within the first structured and adhesive film-forming fatty phase of the
composition. The combination of viscoelastic structuring and adhesive film-forming

properties when combined or dispersed within the first phase enables the first phase to
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better resist migration from the intended application area and to better withstand physical
and chemical msults (such as rubbing, washing, drinking, and eating) that would typically
cause removal of an applied film from the skin, hair, or nails. The aqueous medium,
however, also provides a means to more easily incorporate desirable optional ingredients
that are compatible with the aqueous medium, such as water-soluble moisturizers,
vitamins, skin-active agents, skin care ingredients, coloring agents, preservatives, and the
like. Said materials may be used provided their inclusion does not significantly disrupt
the compatibility or long-wearing properties of the composition once the composition has
been applied wherein a film has been formed on the skin, lips, hair or nails.

The total level of structured aqueous polymeric adhesive phase of the present
invention may be present from at least about 1%, preferably from at least about 3%, more
preferably from at least about 5%, even more preferably from at least about 7% and no
more than about 60%, preferably no more than about 50%, more preferably no more than
about 45%, even more preferably no more than about 35%, by weight of the first
structured and adhesive film-forming fatty phase.

Combination of the structuring agent with an aqueous dispersion of adhesive
film-forming polymer particles may be achieved by any means known to those skilled in
the art, such that the structuring agent is uniformly distributed and dispersed throughout
the structured aqueous polymeric adhesive phase, producing the intended thickening or
structuring effect. In most cases, it is more efficient or effective to introduce the
structuring agent gradually over a period of time into an aqueous dispersion of adhesive
film-forming polymer particles while under the influence of continuous mixing. Any
suitable means of addition, mixing, or temperature conditions may be used to facilitate
combination of the specific ingredients and satisfy manufacturing needs, provided the
conditions do not significantly disrupt adhesion or film-forming properties of the
polymer, or significantly disrupt intended performance of the structuring agent.
Attainment of the completed state for this phase may be determined by any appropriate
means known to those skilled in the art for the specific ingredient combination selected.
A viscometer, or more preferably, a rheometer is well-suited for determining the
completed state.

In addition to imparting an adhesive film-forming capacity to the first phase of the

present invention, the structured aqueous polymeric adhesive phase imparts beneficial
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structuring, compatibility, and thermal-tolerance to the composition that cannot be
achieved either at all or as effectively when using an aqueous dispersion of adhesive film-
forming polymer particles alone. Compositions using an aqueous dispersion of adhesive
film-forming polymer particles wherein a structuring agent is either absent or combined at
less than effective levels, are typically more vulnerable to migration away from the
intended application area, removal forces, and other insults following application. In
these cases, an applied composition often lacks sufficient structural integrity to resist
migration and/or degradation until such time as evaporation/absorption of the aqueous
medium has effectively allowed final polymer film-formation processes to occur. During
this time, portions of the applied composition can often migrate and/or be removed by
msults, further reducing the availability and effectiveness of the remaining portion to
provide the intended benefits to the skin, hair, and/or nails. This is particularly fhe
situation observed where the lipidic component of the first phase is comprised either
entirely or predominately of non-volatile liquids, especially low viscosity non-volatile
liquids. In compositions of the present invention, however, the desired increased
resistance to migration and deformation is achieved by the viscosity and
thixotropic/pseudoplastic structure formed within the structured aqueous polymeric
adhesive phase, as well as by physicochemical interaction forces between phase
boundaries of the structured aqueous polymeric adhesive phase and the remaining
components comprising a first phase of the present invention. These effects are
responsible for a significant enhancement to the long-wearing capacity of aqueous
dispersions of adhesive film-forming polymers.

Finally, it has been discovered in the present invention that effective structuring of
the structured aqueous polymeric adhesive phase also provides improved tolerance to
both hot and cold temperatures. The thermal tolerance permits a wider range of lipidic
components (1.e., those requiring heat to be liquefied) to be included in the first phase of
the present invention. Moreover, it enables compositions of the present invention to more
effectively withstand processing and storage temperatures. Without being limited by
theory, the reason for this improved thermal tolerance is believed to be the result of
colloidal stabilization of the adhesive film-forming polymer particles by the structuring
agent, where the increased viscosity and/or interceding presence of the structuring agent

among the film-forming polymer particles effectively inhibits the ease or rate of polymer




CA 02562484 2006-10-11
WO 2005/107684 PCT/US2005/015139

26

coagulation that typically occurs at high (greater than 40°C) and/or low temperatures (less
than 0°C). Although the extent of thermal tolerance will be dependent upon such factors

as the character and amounts of film-forming polymer and structuring agent, preferred

embodiments of the present invention have demonstrated an ability to withstand exposure

to temperature as high as 90°C, and temperature as low as -5°C.

As previously stated;, the structured aqueous polymeric adhesive phase has a
viscoelastic structure that is distinctly pseudoplastic or thixotropic in nature. This
viscoelastic structure provides both a shear-induced thinning behavior and a strong
viscosity recovery mechanism to the composition. In preferred embodiments of the
present mvention, the composition recovers to at least about 20%, preferably to at leasf
about 25%, more preferably to at least about 30%, even more preferably to at least about
35%, most preferably to at least about 40% of its starting viscosity when shear rate is
decreased to zero or removed.

In preferred embodiments of the present invention, the structured aqueous
polymeric adhesive phase has a pseudoplastic or near-pseudoplastic structure that is
responsible for imparting the viscosity recovery mechanism to the composition. In
particularly preferred embodiments, the structured aqueous polymeric adhesive phase
recovers to at least about 70%, preferably to at least about 80%, more preferably to at
least about 90%, even more preferably to at least about 95%, most preferably to about
100% of its starting viscosity when shear rate is decreased to zero or removed.

It has been discovered in the present invention that the shear-thinning and
viscosity recovery characteristics significantly influence the application and long-wear
properties of the composition. At low shear rates (e.g., less than 10 s™), the structured
aqueous polymeric adhesive phase not only has a higher viscosity when compared to its
viscosity at high shear rates (e.g., greater than 200 s™), but also has an ability to quickly
recover to a high viscosity after being subjected to high shear rates. Hence, at low shear
rates or stresses, the composition benefits with increased structural integrity and
resistance to deformation or migration caused by low stress forces (e.g., gravity). This is
particularly advantageous in low stress or shear conditions (such as storage) for
enhancing composition stability, as well as after application of the composttion to skin,
lips, hair, and/or nails for reducing the tendency of an applied film to migrate or be easily

disturbed or removed. A structured aqueous polymeric adhesive of the present invention
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has a viscosity (25°C) at low shear rates (i.e., in the range 1 s™ - 10 s") from at least about
2 Pa-s (2,000 cP), preferably from at least about 4 Pa-s (4,000 cP), more preferably from
at least about 5 Pa-s (5,000 cP), even more preferably from at least about 6 Pa-s (6,000
cP), most preterably from at least about 7 Pa-s (7,000 cP) and no more than about 60 Pa-s
(60,000 cP), preferably no more than about 50 Pa-s (50,000 cP), more preferably no more
than about 45 Pa-s (45,000 cP), even more preferably no more than about 40 Pa-s (40,000
cP), most preferably no more than about 35 Pa-s (35,000 cP).

Conversely, at high shear rates (e.g., greater than 200 s™), the structured aqueous
polymeric adhesive phase has a significantly lower viscosity than its viscosity at low
shear rates. Hence, at high shear rates or stresses, the composition benefits with lower
resistance to deformation and flow. And this is particularly advantageous in high shear
conditions such as dispensing and filling operations, as well as during product application
conditions such as spreading, rubbing, or brushing. A structured aqueous polymeric
adhesive of the present invention has a viscosity (25°C) at high shear rates (i.e., in the
range 400 s - 500 s™) from at least about 0.5 Pa-s (500 cP), preferably from at least
about 1 Pa-s (1,000 cP), more preferably from at least about 1.5 Pa-s (1,500 cP) and no
more than about 5 Pa-s (5,000 cP), preferably no more than about 4 Pa-s (4,000 cP), more
preterably no more than about 3 Pa-s (3,000 cP).

Steady shear rheometry measurements known in the art can be performed to
characterize this viscosity response as a function of increasing shear for the structured
aqueous polymeric adhesive phase. These viscosity responses can be determined by
performing a controlled rate rotation ramp using the instrumentation and methodology
described later in the section entitled “Test Methods”.

In order to more fully define and describe the viscoelastic properties sought for
the structured aqueous polymeric adhesive phase, dynamic oscillatory rheometry
measurements, a common technique known in the art, can be performed to characterize
the Elastic Modulus (G’) (solid-like response) and Viscous Modulus (G”) (liquid-like
response) of the structured aqueous polymeric adhesive phase. The “Linear Viscoelastic
Region” (LVR) is defined as the region of applied oscillatory shear stress where there is a
linear relationship between stress and strain, resulting in moduli that are constant or
nearly constant within this applied shear stress region. These moduli responses can be

determined by performing dynamic oscillatory stress sweeps using the instrumentation
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and methodology described later in the section entitled “Test Methods”. The term “yield
stress,” as used herein, is defined as the stress required to initiate flow, and can be
identified from a dynamic oscillatory stress sweep as the critical stress at which the LVR
is exceeded.

A structured aqueous polymeric adhesive of the present invention has an Elastic
Modulus (G’) (25°C) in the Linear Viscoelastic Region (LVR) at a fixed oscillation
frequency of 1 Hz from at least about 5 Pa, preferably from at least about 7 Pa, more
preferably from at least about 9 Pa, even more preferably from at least about 10 Pa and no
more than about 100 Pa, preferably no more than about 80 Pa, more preferably no more
than about 60 Pa, even more preferably no more than about 50 Pa.

A structured aqueous polymeric adhesive of the present invention has a Viscous

Modulus (G”) (25°C) in the Linear Viscoelastic Region (LVR) at a fixed oscillation
frequency of 1 Hz from at least about 15 Pa, preferably from at least about 20 Pa, more
preferably from at least about 30 Pa, even more preferably from at least about 35 Pa and
no more than about 300 Pa, preferably no more than about 250 Pa, more preferably no
more than about 200 Pa, even more preferably no more than about 180 Pa.

The ratio of G”/G’ (or tan &) in the LVR at a fixed oscillation frequency of 1 Hz
for a structured aqueous polymeric adhesive phase is from at least about 1.5, preferably
from at least about 2.0, more preferably from at least about 2.5 and no more than about
5.5, preferably no more than about 5, more preferably no more than about 4.5.

The yield stress at a fixed oscillation frequency of 1 Hz for a structured aqueous
polymeric adhesive phase 1s from at least about 10 Pa, preferably from at least about 15
Pa, more preferably from at least about 20 Pa and no more than about 400 Pa, preferably
no more than about 350 Pa, more preferably no more than about 300 Pa.

(1) Aqueous Dispersion of Adhesive Film-Forming Polymer Particles

In compositions of the present invention, a structured aqueous polymeric adhesive
phase 1s comprised of at least one aqueous dispersion of adhesive film-forming polymer

particles.
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For example, the level of adhesive film-forming particles may be present from at
least about 0.5%, preferably from at least about 1%, more preferably from at least about
3% and no more than about 30%, preferably no more than about 20%, more preferably no
more than about 15%, by weight of the total composition.

In preferred embodiments of the present invention, the structured aqueous
polymeric adhesive phase and/or aqueous dispersion of adhesive film-forming polymer
particles are substantially free of volatile organic components. The term “substantially
free of volatile organic components” means the aqueous phase contains little or no
volatile organic compounds, such as low boiling point alcohols or other Volatile Organic
Compounds (VOC) as defined by the U.S. Environmental Protection Agency (40 CFR
Part 51 Section 51.100 Definitions, as of August 2000). Preferably, the presence of
volatile organic compounds is no more than about 10%, preferably no more than about
5%, more preferably no more than about 1%, most preferably no more than about 0%
(trace/impurity level), by weight of the composition.

Polymers of the present invention may be formed by chain-growth (free-radical)
polymerization processes (so called addition polymers), and/or step-growth
polymerization processes (so called condensation polymers). Formation and stabilization
of these polymer particle dispersions in an aqueous medium may be achieved using
means such as synthetic procedures characterized as: (1) polymer synthesized in the
presence of water (e.g., emulsion polymerization); and (2) polymer synthesized in the
bulk, or in solution with an organic solvent, and subsequently dispersed in water. More
detailed reviews and descriptions of these polymerization processes can be found in the
published literature, such as Waterborne Coatings: Emulsion and Water-Soluble Paints,
Charles R. Martens, Van Nostrand Reinhold Company, 1981; Polyurethane Handbook,
Second Edition, Gunter Oertel, Ed., Hanser Gardner Publications, 1994; and Technology
Jor Waterborne Coatings, J. Edward Glass, Ed., American Chemical Society, 1997.

Anionic, cationic, or nonionic stabilized aqueous polymer dispersions can be used
in compositions of the present invention. Anionic dispersions are generally more widely
used and preferred to cationic dispersions due to the greater stability of anionic
dispersions and very small particle sizes achievable. 'A limiting feature of anionic
polymer dispersions that are stabilized solely by ionized carboxylic acid or sulphonic acid

groups 1s that they become unstable at low pH (i.e., below the pKa of the stabilizing acid
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group). Nonionically stabilized dispersions, on the other hand, are more stable towards
freezing, pH changes, and addition of electrolytes, but to achieve small particle sizes, a
high concentration of polyethylene oxide based co-monomer is required which can
introduce undesirable water sensitivity into the final film. Thus, combinations of anionic
and nontonic stabilizations can be used to obtain a synergistic effect, whereby a
combination of small particle size and steric stability against freezing, pH changes, and
electrolytes can be achieved, without the need for excessive concentrations of
polyethylene oxide co-monomer. Polymer dispersions utilizing this type of stabilization
can be, for example, blended with low pH, acid containing acrylic copolymers.

Specific adhesive film-forming polymers are selected based on the particular
properties and requirements sought for the intended use. Such properties and
requirements include, but are not limited to, film flexibility or hardness, adhesiveness,
toughness or durability, and resistance to water or other chemical insults. It is also
possible, and many times preferable, to take advantage of the more versatile properties
achievable in block copolymers (polymers comprised of two or more distinct polymer
block segments) or heteropolymers (polymers comprised of two or more different
monomers) instead of homopolymers. In block type copolymers, the type and amount of
“soft” and “hard” segments have a significant impact on performance properties.

Moreover, 1t 1s possible in compositions of the present invention to combine two
or more different aqueous dispersions of adhesive film-forming polymer particles
together to achieve benefits of blended or synergistic polymer properties. Examples of
different combinations include, but are not necessarily limited to, polyurethanes with
polyacrylates; and polyurethanes with polyesters.

Without being limited by theory, the adhesive film-forming polymers used in
compositions of the present invention may have linear, branched, or partially cross-linked
polymer chains, and may be selected from groups consisting of homopolymers,
heteropolymers, copolymers and mixtures thereof. The polymers may be anionic,
cationic, nonionic, or amphoteric in nature. Particularly preferred are the anionic and/or
nonionic heteropolymers and/or copolymers.

Among the chain-growth or free-radical class of polymers, the adhesive film-
forming polymers may be selected from the group consisting of acrylic polymers and

copolymers, vinyl polymers and copolymers, vinyl-acrylic copolymers, styrene-acrylic




CA 02562484 2006-10-11
WO 2005/107684 PCT/US2005/015139

31

copolymers, silicone-acrylics, and mixtures thereof. Anionic free-radical polymers are
particularly preferred. Vinyl and/or acrylic polymers can result from monomers with
ethylenic unsaturation having at least one acid group, and/or esters of acidic monomers,
and/or amides of acidic monomers. Particularly preferred among the monomers with
ethylenic unsaturation having at least one acid group are those selected from acrylic acid,
methacrylic acid, crotonic acid, and maleic acid. Preferable among the esters of acidic
monomers are those selected from (meth)acrylates, in particular, alkyl (meth)acrylates,
aryl (meth)acrylates, and hydroxyalkyl (meth)acrylates. Included among the alkyl
(meth)acrylates, for example, are methyl methacrylate, ethyl methacrylate, butyl
methacrylate, isobutyl methacrylate, 2-ethylhexyl methacrylate, and lauryl methacrylate.
Included among the aryl (meth)acrylates, for example, are benzyl acrylate and phenyl
acrylate.  Included among the hydroxyalkyl (meth)acrylates, for example, are
hydroxyethyl acrylate, 2-hydroxypropyl acrylate, hydroxyethyl methacrylate, and 2-
hydroxypropyl methacrylate. Preferable among the amides of acidic monomers are those
- selected from (meth)acrylamides, in particular, N-alkyl (meth)acrylamides. Included
among the N-alkyl (meth)acrylamides, for example, are N-ethyl acrylamide, N-t-butyl
acrylamide, and N-t-octyl acrylamide.

Vinyl and/or acrylic polymers can also result from vinyl ester and styrene
monomers. These monomers can be polymerized with acidic monomers, and/or esters of
acidic monomers, and/or amides of acidic monomers such as those discussed above.
Preferable among the vinyl esters are vinyl acetate, vinyl neodecanoate, vinyl pivalate,
vinyl benzoate, and vinyl t-butyl benzoate. The listing of monomers given above is not
intended to be limiting and other monomers known to those skilled in the art of preparing
these chain-growth polymers may be utilized.

Among the step-growth class of polymers, the adhesive film-forming polymers
may be selected from the group consisting of polyurethanes, polyureas, polyurea-
polyurethanes, polyester-polyurethanes, polyether-polyurethanes, polyvinylpyrrolidone-
polyurethanes, acrylic-polyurethanes, silicone-polyurethanes, polyesters, polyamides,
polyesteramides, epoxy ester resins, and mixtures thereof. Among the polyurethanes, the
“soft” block segments are comprised of polyols that are typically polyethers or polyesters
that can range from low to high molecular weight. The polyethers and polyesters may be

linear and/or branched aliphatic, and/or cycloaliphatic, and/or aromatic in nature. The
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“hard” block segments are comprised of the diisocyanates (that can be aromatic, aliphatic,
and/or cycloaliphatic), and chain extender amines (that can be diamines or polyamines of
aliphatic or aromatic nature). Preferred among these are the anionic and/or nonionic
versions of the polyurethanes and polyurethane hybrid copolymer classes listed above.
Particularly preferred are the polyether-polyurethanes and polyester-polyurethanes.

The level of adhesive film-forming polymer particles dispersed in the aqueous
dispersion of film-forming polymer particles of the present invention is from at least
about 10%, preferably from at least about 20%, more preferably from at least about 30%
and no more than about 50%, preferably no more than about 45%, more preferably no
more than about 40% of the total weight percent of the aqueous dispersion of adhesive
film-forming polymer particles.

The average size of adhesive film-forming polymer particles (as determined by
dynamic light scattering methods known in the art) dispersed in the aqueous dispersion of
film-forming polymer particles is from at least about 5 nm, preferably from at least about
10 nm and no more than about 800 nm, preferably no more than about 500 nm, more
preferably no more than about 300 nm, even more preferably no more than about 100 nm.
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