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HAIR TREATMENT COMPRISING SILICONE GRAFTED STARCH

FIELD OF THE INVENTION
The present invention relates to a hair treatment or styling composition and methods of
making and using the same. More specifically, it relates to a hair treatment or styling

composition including a silicone grafted starch and a film forming polymer.

BACKGROUND OF THE INVENTION

Historically it has been difficult to provide a leave on hair treatment and/or styling
composition which delivers both hair volume and root lift without resulting in negative hair feel
tradeoffs, such as dry hair, stickiness or lack of conditioning. In leave-on compositions a number
of attempts have been made to address aspects of volume or hair feel with limited success. For
creation of hair volume for example, the addition of solid particles to hair care compositions to
separate hair fibers, including smooth round particles polyethylene with irregular shaped silica
particles to help minimize the hair feel tradeoff, however a negative hair feel is associated with
these compositions. To further improve hair feel, a separate silicone can be added to volumizing
compositions. However, the addition of silicones can result in a tradeoff in the root lift of
volume benefit of the composition and may further result in a greasy feeling to the hair.
Additionally, when a film forming polymer is used, the presence of silicone may affect adhesion
of the film forming polymers to the hair. Depending on the solubility/compatibility of the
silicone, the separately added silicone can also plasticize the film forming polymer which can
reduce the film integrity under high humidity conditions, which can reduce style hold.

It has been found that providing a silicone graft to the dry particles (solid) results in a
better hair feel without trading off volume. 'The volume and hair feel benefits are further
improved in combination with a film forming polymer, resulting in a hair volumizing
composition that has good adhesion to the hair and good humidity resistance.

In particular, the combination of silicone grafted starch, such as tapioca, plus a film
forming polymer results in desirable root lift/volume and good hair feel combinations.
Additionally, this combination minimizes visible residue that may occur with other particle types.
A good combination of benefits is especially realized in using silicone grafted tapioca starch
when it is used at a level from about 0.1% to about 5% in combination with a film forming

polymer used at levels of from about 0.1% to about 5%.
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SUMMARY OF THE INVENTION
A hair treatment composition comprising from about 0.01% to about 5% by weight of the
composition of a silicone grafted tapioca starch, from about 0.01 to about 5% by weight of the

composition of a film forming polymer, and a carrier.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with the claims particularly pointing out and distinctly
claiming the invention, it is believed that the present invention will be better understood from the
following description taken in conjunction with the accompanying drawings in which:
Fig. 1is a front view of the switch cart showing the ARC points;
Fig. 2 is a front view of the switch cart showing the ARC points;
Fig. 3 is a front view of the switch cart showing the ARC points;

Fig. 4 graph showing data points for compositions.

DETAILED DESCRIPTION OF THE INVENTION

All percentages are by weight of the total composition, unless stated otherwise. All ratios
are weight ratios, unless specifically stated otherwise. All ranges are inclusive and combinable.
The number of significant digits conveys neither a limitation on the indicated amounts nor on the
accuracy of the measurements. The term "molecular weight" or "M.Wt." as used herein refers to
the weight average molecular weight unless otherwise stated. “QS” means sufficient quantity for
100%.

All numerical amounts are understood to be modified by the word "about" unless
otherwise specifically indicated. Unless otherwise indicated, all measurements are understood to
be made at 25°C and at ambient conditions, where "ambient conditions" means conditions under
about one atmosphere of pressure and at about 50% relative humidity. All such weights percents
(wWt%) as they pertain to listed ingredients are based on the active level and do not include
carriers or by-products that may be included in commercially available materials, unless
otherwise specified.

Herein, "comprising” means that other steps and other ingredients which do not affect the
end result can be added. This term encompasses the terms "consisting of" and "consisting
essentially of". The compositions, methods, uses, kits, and processes of the present invention can

comprise, consist of, and consist essentially of the elements and limitations of the invention
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described herein, as well as any of the additional or optional ingredients, components, steps, or
limitations described herein.

The term "substantially free from" or "substantially free of" as used herein means less
than about 1%, or less than about 0.8%, or less than about 0.5%, or less than about 0.3%, or
about 0%, by total weight of the composition.

"Hair," as used herein, means mammalian hair including scalp hair, facial hair and body
hair, particularly on hair on the human head and scalp.

"Cosmetically acceptable,” as used herein, means that the compositions, formulations or
components described are suitable for use in contact with human keratinous tissue without undue
toxicity, incompatibility, instability, allergic response, and the like. All compositions described
herein which have the purpose of being directly applied to keratinous tissue are limited to those
being cosmetically acceptable.

"Derivatives," as used herein, includes but is not limited to, amide, ether, ester, amino,
carboxyl, acetyl, acid, and/or alcohol derivatives of a given compound.

"Polymer," as used herein, means a chemical formed from the polymerisation of two or
more monomers, which may be the same or different. The term "polymer" as used herein shall
include all materials made by the polymerisation of monomers as well as natural polymers.
Polymers made from only one type of monomer are called homopolymers. A polymer comprises
at least two monomers. Polymers made from two or more different types of monomers are called
copolymers. The distribution of the different monomers can be calculated statistically or block-
wise — both possibilities are suitable for the present invention. Except if stated otherwise, the
term "polymer" used herein includes any type of polymer including homopolymers and
copolymers.

The term "charge density" as used herein, means the ratio of the number of positive
charges on a monomeric unit of which a polymer is comprised to the M.Wt. of said monomeric
unit. The charge density multiplied by the polymer M.Wt. determines the number of positively
charged sites on a given polymer chain. For cationic guars, charge density is measured using
standard elemental analysis of percentage nitrogen known to one skilled in the art. This value of
percentage nitrogen, corrected for total protein analysis, can then be used to calculate the number
or equivalence of positive charges per gram of polymer. For the cationic copolymers, the charge
density is a function of the monomers used in the synthesis. Standard NMR techniques know to
one skilled in the art would be used to confirm that ratio of cationic and non-ionic monomers in

the polymer. This would then be used to calculate the number or equivalence of positive charges
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per gram of polymer. Once these values are know, the charge density is reported in
milliequivalence (meq) per gram of cationic polymer.

The term “hair treatment composition” includes leave-on product compositions
comprising a silicone grafted starch polymer and a film forming polymer. Film forming
polymers could include viscosity-modifying substances, hair conditioning substances such as
silicones or proteins, or hair-setting polymers. The hair treatment composition may further
comprise at least one other non-polymeric active ingredients or additives chosen from scalp care
substances, hair care substances, photoprotective substances, oils, waxes, preservatives,
pigments, soluble dyes, particulate substances, and surfactants in a suitable cosmetic base. The
hair-treatment composition can be in the form of a gel, a viscous lotion, a spray gel, an O/W
emulsion, a W/O emulsion, a microemulsion, a hydroalcoholic composition, a hair spray, a
foamable composition in combination with a device for foaming.

The features of the composition according to the first aspect, as well as the other aspects
and other relevant components, are described in detail hereinafter. All components of the
composition described herein should be physically and chemically compatible with the essential
components described herein, and should not otherwise unduly impair composition stability,
aesthetics or performance.

In accordance with one embodiment of the present invention, a hair treatment
composition comprises 1) a silicone grafted tapioca starch and 2) a film forming polymer. The
hair treatment composition may further comprise a carrier and/or an optional ingredient. The
hair treatment composition delivers in desirable root lift/volume and good hair feel combinations.
Additionally, this combination minimizes visible residue that may occur with other particle types.
The desirable root lift/volume, good hair feel, and low residue combinations can be demonstrated
by the test method described herein. Additionally, data supporting these benefits for the

composition described herein can be found in Fig. 4.

A. Silicone Grafted Tapioca Starch
The silicone grafted starch is a water insoluble particle (under ambient conditions) that
has been modified to improve slip or smooth feel when the starch is applied to a surface.
In one embodiment the silicone grafted starch is a silicone grafted tapioca starch that has
shown the key benefits of hair feel and root lift/volume is made by Akzo Nobel. Its trade name is
Dry Flo TS and its INCI name is Tapioca Starch Polymethylsilsesquioxane. It is produced by a

reaction of methyl sodium siliconate (polymethylsilsesquioxane) and tapioca starch. Tapioca
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starch is sourced from the Cassava root by standard means know in the art. This silicone grafted
tapioca starch is commercially available as CAS no. 68989-12-8. In one embodiment the tapioca
starch comprises about 83% amylopectin and about 17% amylase. This is grafted to sodium
methyl siliconate. The silicone grafted tapioca starch can be formed using any known means,
including, but not limited to those methods described in U.S. Patent Nos 7,375,214, 7,799,909,
6,037,466, 2,852,404, 5,672,699, and 5,776,476.

The silicone grafted starch can be added to a hair treatment or styling composition at a
level of from about 0.01% to about 5% by weight of the hair treatment composition. In one

embodiment the level is from about 0.1 to about 2%.

B. Film Forming Material

The silicone grafted starch can further be combined with a film forming polymer, to
deliver the desired consumer benefit of lift and volume. This film forming polymer can be added
to the hair treatment or styling composition at a level of from about 0.01% to about 5% by weight
of the hair treatment composition. In one embodiment the level is from about 0.1% to about 2%.
A film forming polymer is a large molecule typically with repeating structural units (monomers)
which, when applied to a surface and cured or dried, yields a thin film on the surface. These
film forming polymers may have a variety of functions within the formulation including:
providing viscosity (increasing composition thickness), providing hair conditioning (smoothness,
reduced friction), or by providing root lift/volume to the hair fibers. Suitable film forming
polymers include, but are not limited to, Acyrlates, Acylamides, Silicones, Polyvinyl compounds,
polyquaterium compounds, elastomeric materials, latexes, polyurethanes, polyethylenes,
polystyrenes, nylon compound, wax based compounds as well as natural polymers such as
shellac, rubber, cellulose, chitosans, polysaccarides, proteins and any combination thereof.

In another embodiment the film forming polymers include silicone compounds. Water or
alcohol/water soluble compounds includes siloxane derivates with PEG or PPG or both
modifications such as PEG 10 dimethicone, PEG 8 dimethicone, PEG 12 dimethicone, and any
combination thereof.

In other embodiments the hair composition comprises film forming polymers which
provide some degree of root lift or style. The styling film forming polymers include but are not
limited to PVP’s, PVP/VA, acrylates, polyurethanes, polyquaterium compounds, and
polysaccharides. Tradenames for these styling polymers include but are not limited to AMAZE,

Amphomer, BioStyle, Luviquat, Luviflex, Luvimer, Luviset, Ultrahold, AQ, Acudyne, Kytamer,
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Aqua Style, Styleze, Eco Smooth, Gantrez, Aquaflex, Advantage, Gafquat, OmniRex, and the
PVP K series.

In another embodiment the hair treatment composition comprises film forming polymers
which can be prepared from the free-radically polymerizable monomers vinylpyrrolidone,
methacrylamide and vinylimidazole. The preparation of such a polymer is described in WO
03/092640, e.g. example Nos. 61, 62, 64 and 65, and is commercially available under the name
Luviflex® Clear (BASF) (INCI name: VP/Methacrylamide/Vinyl Imidazole Copolymer).
Additional suitable film forming polymers include, but are not limited to, those disclosed in
US20080020004 A1, published January 24, 2008.

1. Silicones

In another embodiment the film forming polymers include silicone compounds. Water or
alcohol/water soluble compounds includes siloxane derivates with PEG or PPG or both
modifications such as PEG 10 dimethicone, PEG 8 dimethicone, PEG 12 dimethicone, and any
combination thereof.

2. Viscosity Modifiers

In one embodiment, the agent according to the invention comprises at least one viscosity-
modifying substance in an amount of from about 0.01 to about 20% by weight or from about 0.05
to about 10% by weight or in another embodiment from about 0.1 to about 5% by weight. In one
embodiment the viscosity-modifying substance is a thickening polymer, chosen from copolymers
of at least one first monomer type, which is chosen from acrylic acid and methacrylic acid, and at
least one second monomer type, which is chosen from esters of acrylic acid and ethoxylated fatty
alcohol; crosslinked polyacrylic acid; crosslinked copolymers of at least one first monomer type,
which is chosen from acrylic acid and methacrylic acid, and at least one second monomer type,
which is chosen from esters of acrylic acid with C10- to C30-alcohols; copolymers of at least one
first monomer type, which is chosen from acrylic acid and methacrylic acid, and at least one
second monomer type, which is chosen from esters of itaconic acid and ethoxylated fatty alcohol;
copolymers of at least one first monomer type, which is chosen from acrylic acid and methacrylic
acid, at least one second monomer type, which is chosen from esters of itaconic acid and
ethoxylated C10- to C30-alcohol and a third monomer type, chosen from C1- to C4-aminoalkyl
acrylates; copolymers of two or more monomers chosen from acrylic acid, methacrylic acid,
acrylic esters and methacrylic esters; copolymers of vinylpyrrolidone and ammonium
acryloyldimethyltaurate; copolymers of ammonium acryloyldimethyltaurate and monomers

chosen from esters of methacrylic acid and ethoxylated fatty alcohols; hydroxyethylcellulose;
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hydroxypropylcellulose; hydroxypropylguar; glyceryl polyacrylate; glyceryl polymethacrylate;
copolymers of at least one C2-, C3- or C4-alkylene and styrene; polyurethanes; hydroxypropyl
starch phosphate; polyacrylamide; copolymer of maleic anhydride and methyl vinyl ether
crosslinked with decadiene; carob seed flour; guar gum; xanthan; dehydroxanthan; carrageenan;
karaya gum; hydrolyzed corn starch; copolymers of polyethylene oxide, fatty alcohols and
saturated methylenediphenyl diisocyanate (e.g. PEG-150/stearyl alcohol/SMDI copolymer).

3. Styling Polymers

In one embodiment the film forming polymer is a hairstyling polymer selected from the
group consisting of amphoteric hairstyling polymers, zwitterionic hairstyling polymers, anionic
hairstyling polymers, non-ionic hairstyling polymers, cationic hairstyling polymers, and mixtures
thereof.

The hairstyling formulation may comprise a cationic hairstyling polymer. Cationic
hairstyling polymers suitable for the present invention may be selected from polymers with
cationic or cationizable groups. Suitable cationic polymers include those with primary,
secondary, tertiary or quaternary amino groups. In one embodiment the cationic charge density
is from 1 to 7 meqg/g. Suitable cationic polymers contain quaternary amino groups. Cationic
polymers can be homo- or copolymers, where the quaternary nitrogen groups are contained either
in the polymer chain or as substituents on one or more of the monomers. The ammonium group-
containing monomers can be copolymerized with non-cationic monomers. Suitable cationic
monomers are unsaturated compounds that can undergo radical polymerization, which bear at
least one cationic group, especially ammonium-substituted vinyl monomers such as, for example,
trialkylmethacryloxyalkylammonium, trialkylacryloxyalkylammonium, dialkyldiallylammonium
and quaternary vinylammonium monomers with cyclic, cationic nitrogen-containing groups such
as pyridinium, imidazolium or quaternary pyrrolidones, e.g. alkylvinylimidazolium,
alkylvinylpyridinium, or alkylvinylpyrrolidone salts. The alkyl groups of these monomers are
lower alkyl groups such, as for example, C-1 to C-7 alkyl groups, and in one embodiment are C-1
to C-3 alkyl groups.

The ammonium group-containing monomers can be copolymerized with non-cationic
monomers. Suitable comonomers are, for example, acrylamide, methacrylamide, alkyl- and
dialkylacrylamide, alkyl- and dialkylmethacrylamide, alkyl acrylate, alkyl methacrylate,
vinylcaprolactone, vinylcaprolactam, vinylpyrrolidone, vinyl esters, for example vinyl acetate,
vinyl alcohol, propylene glycol or ethylene glycol, where the alkyl groups of these monomers are

C-1 to C-7 alkyl groups, and in one embodiment are C-1 to C-3 alkyl groups.
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Suitable polymers with quaternary amino groups include, for example, those described in
the CTFA Cosmetic Ingredient Dictionary under the designations ‘polyquaternium’ such as
methylvinylimidazolium  chloride/vinylpyrrolidone  copolymer  (polyquaternium-16)  or
quaternized vinylpyrrolidone/dimethylaminoethyl methacrylate copolymer (polyquaternium-11;
Gafquat® 755N-PW from ISP) as well as quaternary silicone polymers or silicone oligomers such
as, for example, silicone polymers with quaternary end groups (quatemium-80).

Suitable cationic polymers of synthetic origin include: poly(dimethyldiallylammonium
chloride); copolymers from acrylamide and dimethyldiallylammonium chloride; quaternary
ammonium polymers, formed by the reaction of diethyl sulfate with a copolymer from
vinylpyrrolidone and dimethylaminoethyl methacrylate, especially
vinylpyrrolidone/dimethylaminoethyl methacrylate methosulfate copolymer (e.g. Gafquat® 755
N; Gafquat® 734); quaternary ammonium polymers from methylvinylimidazolium chloride and
vinylpyrrolidone (e.g. Luviquat® HM 550 from BASF; Luviquat® Hold from BASF;
polyquaternium-46 [vinylcaprolactam {VCap}, vinylpyrrolidone {VP} and quaternized
vinylimidazole {QVI}] from BASF; Luviquat® FC 905 from BASF [polyquaternium-16]);
Luviquat Supreme® from BASF (polyquaternium-68, quaternised copolymer of vinyl
pyrrolidone, methacrylamides, vinyl 1imidazole and quaternized vinyl imidazole);
polyquaternium-35; polyquaternium-57; polymers from trimethylammonium ethyl methacrylate
chloride; terpolymers from dimethyldiallylammonium chloride, sodium acrylate and acrylamide
(e.g. Merquat® Plus 3300); copolymers from vinylpyrrolidone, dimethylaminopropyl
methacrylamide, and methacryloylaminopropyllauryldimethylammonium chloride; terpolymers
from vinylpyrrolidone, dimethylaminoethyl methacrylate, and vinylcaprolactam (e.g. Gaffix®
VC 713); vinylpyrrolidone/methacrylamidopropyltrimethylammonium chloride copolymers (e.g.
Gafquat® HS 100); copolymers from vinylpyrrolidone and dimethylaminoethyl methacrylate;
copolymers from vinylpyrrolidone, vinylcaprolactam, and dimethylaminopropylacrylamide;
poly- or oligoesters formed from at least one first type of monomer that is selected from
hydroxyacids substituted with at least one quaternary ammonium group; dimethylpolysiloxane
substituted with quaternary ammonium groups in the terminal positions.

Suitable cationic polymers that are derived from natural polymers include, in particular,
cationic derivatives of polysaccharides, for example, cationic cellulose derivatives, starch, or

guar. Cationic polysaccharides are, for example, represented by the general formula:

G-O-B-N"-R*-R°-R°® X
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G is an anhydroglucose residue, for example, starch or cellulose anhydroglucoses;

B is a divalent bonding group, for example, alkylene, oxyalkylene, polyoxyalkylene or
hydroxyalkylene; R®, R and R° are, independently from one another, alkyl, aryl, alkylaryl,
arylalkyl, alkoxyalkyl or alkoxyaryl, any of which can have up to 22 carbon atoms, wherein the
total number of carbon atoms in R?, R® and R® is in one embodiment a maximum of 20.

Cationic cellulose derivatives include those that have at least one quaternary ammonium
group, e.g2. a copolymer made of hydroxyethyl cellulose and diallyldimethyl ammonium chloride
(polyquaternium-4), or the reaction product made of hydroxyethyl cellulose and an epoxide
substituted with a trialkyl ammonium group (polyquaternium-10), wherein the alkyl groups can
have 1 to 20 carbon atoms, and in one embodiment the alkyl groups are methyl groups. In one
embodiment the molecular weight is between about 100,000 and about 600,000, in another
embodiment the molecular weight is between about 200,000 to about 400,000. In one
embodiment the nitrogen content is from about 0.5 to 4%, in another embodiment from about 1.5
to 3%. In one embodiment the cellulose derivative is polyquaternium-4, which is sold under the
trade names Celquat® HIOO and Celquat® L.200.

Cationic latex hairstyling polymers are also suitable.

In one embodiment the cationic polymers are polyquaternium-4, polyquaternium-11,
polyquaternium-16, polyquaternium-68, mixtures thereof, and mixtures of polyquaternium-68
with non-ionic polymers. In another embodiment the cationic polymers are polyquaternium-4,
polyquaternium-11, polyquaternium-68, and mixtures thereof.

In an embodiment, the hairstyling formulation comprises less than about 0.1% by weight
chitosan, chitosan salts and chitosan derivatives. In another embodiment, the hairstyling
formulation is substantially free from chitosan, chitosan salts and chitosan derivatives.

When the aerosol hairspray product comprises from about 15% to less than about 30%
VOC, suitable cationic polymers are polyquaternium-4, polyquaternium-11, polyquaternium-16,
polyquaternium-68, mixtures thereof; and in one embodiment are polyquaternium-4,
polyquaternium-68, and mixtures thereof.

When the aerosol hairspray product comprises from about 30% to less than about 54%
VOC, suitable cationic hairstyling polymers are polyquaternium-4, polyquaternium-11,
polyquaternium-68, mixtures thereof; and in one embodiment are polyquaternium-4,

polyquaternium-68, and mixtures thereof.
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The hairstyling formulation may comprise amphoteric or zwitterionic hairstyling
polymers. Zwitterionic and amphoteric polymers may be selected from: copolymers formed
from alkylacrylamide, alkylaminoalkyl methacrylate, and two or more monomers from acrylic
acid and methacrylic acid as well as, if necessary, their esters, especially copolymers from
octylacrylamide, acrylic acid, butylaminoethyl methacrylate, methyl methacrylate and
hydroxypropyl methacrylate (octylacrylamide/acrylate/butylaminoethyl methacrylate copolymer,
for example Amphomer® from Akzo Nobel); copolymers, that are formed from at least one of a
first type of monomer that possesses quaternary amino groups and at least one of a second type
of monomer that possesses acid groups; .copolymers from fatty alcohol acrylates, alkylamine
oxide methacrylate and at least one monomer selected from acrylic acid and methacrylic acid as
well as, if necessary, acrylic acid esters and methacrylic acid esters, especially copolymers from
lauryl acrylate, stearyl acrylate, ethylamine oxide methacrylate and at least one monomer
selected from acrylic acid and methacrylic acid as well as, if necessary, their esters; copolymers
from methacryloyl ethyl betaine and at least one monomer selected from methacrylic acid and
methacrylic  acid esters; copolymers from acrylic acid, methyl acrylate and
methacrylamidopropyltrimethylammonium chloride (polyquaternium-47); copolymers from
acrylamidopropyltrimethylammonium chloride and acrylates or copolymers from acrylamide,
acrylamidopropyltrimethylammonium chloride, 2-amidopropylacrylamide sulfonate and
dimethylaminopropylamine (polyquaternium-43); oligomers or polymers, producible from
quaternary crotonoylbetaines or quaternary crotonoylbetaine esters.

Amphoteric and zwitterionic latex hairstyling polymers are also suitable.

Amphoteric polymers such as Amphomer® are present in their neutralized or partially
neutralized form. Suitable neutralisers include potassium hydroxide, sodium hydroxide,
triisopropanolamine  (TIPA), 2-aminobutanol, 2-aminomethyl  propanol  (AMP),
aminoethylpropandiol, dimethyl stearamine (Armeen 18 D), sodium silicate, tetrahydroxypropyl
ethylenediamine (Neutrol® TE), ammonia (NHs), triethanolamine, trimethylamine (Tris Amino
Ultra), aminomethylpropandiol (AMPD), and in one embodiment are 2-aminobutanol, ammonia,
and 2-aminomethyl propanol. In another embodiment the neutralizing agent for Amphomer® is 2-
aminomethyl propanol.

Suitable  amphoteric ~ or  zwitterionic = polymers are  polyquaternium-47,
octylacrylamide/acrylate/butylaminoethyl methacrylate copolymers, and mixtures thereof; and in
one embodiment are octylacrylamide/acrylate/butylaminoethyl methacrylate copolymers,

particularly Amphomer® from Akzo Nobel.
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The hairstyling formulation may comprise anionic polymers. Suitable anionic hairstyling
polymers are selected from among terpolymers from acrylic acid, ethyl acrylate, and N-tert-
butylacrylamide; crosslinked or uncrosslinked vinyl acetate/crotonic acid copolymers;
terpolymers from tert-butylacrylate, ethyl acrylate and methacrylic acid; sodium
polystyrenesulfonate; copolymers from vinyl acetate, crotonic acid and vinyl propionate;
copolymers  from  vinyl acetate, crotonic acid and vinyl neodecanoate;
aminomethylpropanol/acrylate copolymers; copolymers from vinylpyrrolidone and at least one
further monomer selected from among acrylic acid, methacrylic acid, acrylic acid esters and
methacrylic acid esters; copolymers from methyl vinyl ether and maleic acid monoalkyl esters;
aminomethylpropanol salts of copolymers from allyl methacrylate and at least one further
monomer selected from among acrylic acid, methacrylic acid, acrylic acid esters and methacrylic
acid esters; crosslinked copolymers from ethyl acrylate and methacrylic acid; copolymers from
vinyl acetate, mono-n-butyl maleate and isobornyl acrylate; copolymers from two or more
monomers selected from among acrylic acid, methacrylic acid, acrylic acid esters and
methacrylic acid esters, copolymers from octylacrylamide and at least one monomer selected
from among acrylic acid, methacrylic acid, acrylic acid esters and methacrylic acid esters;
polyesters from diglycol, cyclohexanedimethanol, isophthalic acid and sulfoisophthalic acid;
polyurethanes; and copolymers of polyurethane and acrylates. Suitable polyester polymers
include polyester-5 polymers, for example AQ® 48 Ultra Polymer,
(diglycol/CHDM/isophthalates/SIP copolymer), AQ® 55 S, and AQ® 38 S, all from Eastman
Chemical Company. Also suitable is a polyvinylmethacrylic acid/maleic acid copolymer
(Omnirez® 2000 from ISP). Anionic latex hairstyling polymers are also suitable.

Suitable anionic polymers are selected from the group consisting of polyurethane-1 (e.g.
Luviset® P.U.R. from BASF), polyurethane-14/AMP-acrylates polymer blend (e.g. DynamX®
from Akzo Nobel), and mixtures thereof. In one embodiment the anionic polymer is
polyurethane-1.

When the aerosol hairspray product comprises from about 41% to about 54% VOC,
suitable anionic polymers are selected from the group consisting of polyurethane-14/AMP-
acrylates polymer blend (e.g. DynamX® from Akzo Nobel), polyester-5 polymers, (e.g. AQ® 48
Ultra Polymer, AQ® 55 S, AQ® 38 S, all from Eastman Chemical Company), and mixtures
thereof.

In one embodiment the anionic polymers are present in their neutralized or partially

neutralized form. Suitable neutralisers include potassium hydroxide, sodium hydroxide,



10

15

20

25

30

WO 2013/170004 PCT/US2013/040310

12

triisopropanolamine  (TIPA), 2-aminobutanol, 2-aminomethyl  propanol  (AMP),
aminoethylpropandiol, dimethyl stearamine (Armeen 18 D), sodium silicate, tetrahydroxypropyl
ethylenediamine (Neutrol® TE), ammonia (NH;), triethanolamine, trimethylamine (Tris Amino
Ultra), aminomethylpropandiol (AMPD), and in one embodiment 2-aminobutanol, ammonia, and
2-aminomethyl propanol. In another embodiment the neutralizing agent is 2-aminomethyl
propanol.

The hairstyling formulation may comprise a non-ionic hairstyling polymer. Suitable non-
ionic polymers include, but are not limited to, homo- or copolymers that are formed from at least
one of the following monomers: vinylpyrrolidone, vinylcaprolactam, vinyl esters such as, for
example, vinyl acetate, vinyl alcohol, acrylamide, methacrylamide, alkyl- and dialkylacrylamide,
alkyl- and dialkylmethacrylamide, alkyl acrylate, alkyl methacrylate, propylene glycol or
ethylene glycol, where the alkyl groups in these monomers are C-1 to C-7 alkyl groups, and C-1
to C-3 alkyl groups. Suitable homopolymers are, for example, those of vinylcaprolactam,
vinylpyrrolidone or N-vinylformamide. Further suitable non-ionic hairstyling polymers include
copolymers from vinylpyrrolidone and vinyl acetate, terpolymers from vinylpyrrolidone, vinyl
acetate and vinyl propionate, polyacrylamides; polyvinyl alcohols as well as polyethylene
glycol/polypropylene glycol copolymers. Also suitable are
polyvinylpyrrolidone/dimethylaminopropylaminoacrylates copolymer (Aquaflex® SF 40 from
ISP); isobutylene ethylmaleinimide/hydroxy ethylmaleinimide copolymer (Aquaﬂex® FX 64
from ISP); vinylcaprolactam/polyvinylpyrrolidone/dimethylaminoethyl methacrylate copolymer
(Advantage® from ISP). Non-ionic latex hairstyling polymers are also suitable.

Suitable non-ionic polymers include polyvinylpyrrolidone (PVP); polyvinylpyrrolidone/
vinylacetate (PVP/VA) copolymers; polyvinylpyrrolidone, polyvinylcaprolactam,
vinylpyrrolidone/vinyl acetate copolymers; copolymers of vinylpyrrolidone, methacrylamide and
vinylimidazole;  polyvinyl  alcohol, isobutylene/ethylmaleimide/hydroxyethylmaleimide
copolymers; and copolymers from vinylpyrrolidone, vinyl acetate and vinyl propionate. In one
embodiment the non-ionic polymers include polyvinylpyrrolidone (K90, 85, 80, 60, 30),
polyvinylpyrrolidone/vinyl acetate copolymers (PVP/VA 64), terpolymers of vinylpyrrolidone,
methacrylamide and vinylimidazole (e.g. Luviset® Clear from BASF), and mixtures thereof. In
another embodiment the non-ionic polymers include PVP K 60, 30, and PVP/VA 37/64. In yet
another embodiment the non-ionic polymers include PVP K60 and PVP/V A 37/64.
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When the aerosol hairspray product comprises from about 40% to about 54% VOC,
suitable non-ionic polymers are: polyvinylpyrrolidone polymers, and in one embodiment
vinylpyrrolidone/vinyl acetate copolymers (PVP/VA), and in another embodiment PVP/VA 37.

The hairstyling formulation may comprise latex hairstyling polymers. As used herein, a
“latex hairstyling polymer solution” is a droplet of latex hairstyling polymer in water. The
advantage of latex polymer solutions is that they have a similar viscosity to water, even when the
composition comprises up to 50% by weight latex polymer. Water thin polymer solutions can be
sprayed easily without clogging the valve-insert combination and still provide good hold.

Latex hairstyling polymers are selected from the group consisting of anionic latex
hairstyling polymers, amphoteric latex hairstyling polymers, non-ionic latex hairstyling
polymers, cationic latex hairstyling polymers, and mixtures thereof.

Suitable anionic latex polymers include urethane-based polymers, for example
polyurethane-34 (Baycusan® from Bayer). Polyurethane-34 is described in EP2105127A1. In an
embodiment of the present invention, the hairstyling polymer is the latex hairstyling polymer
polyurethane-34. Suitable amphoteric latex hairstyling polymers include latex resins based on
styrene/butylacrylate or methylmethacrylate/butylacrylate latex mixed with Amphomer® and
AMP (FP0688557B1). Suitable non-ionic latex hairstyling polymers include styrene-butadiene
polymers, acrylic, vinyl acetate polymers, and mixtures thereof, with non-ionic ethylene
oxide/propylene oxide block copolymer surfactants (US 5,525,657). Suitable cationic latex
hairstyling polymers include cationic graft-modified rubber latex polymers with a cationic and/or
non-ionic surfactant (US6512034).

The hairstyling formulation may comprise blends of hairstyling polymers. When there is
a blend of a cationic hairstyling polymer combined with an anionic hairstyling polymer then the
cationic hairstyling polymer in one embodiment is than about 0.2%, in another embodiment less
than about 0.15%, and in another embodiment less than about 0.1%, by weight of the hairstyling
formulation and propellant. Suitable polymer combinations include the following: cationic
cellulose derivatives from hydroxyethyl cellulose and diallyldimethylammonium chloride in
conjunction with vinylpyrrolidone/vinyl acetate copolymers; chitosan in conjunction with
polyvinylpyrrolidone; quaternary ammonium polymers from methylvinylimidazolium chloride
and vinylpyrrolidone in conjunction with vinylpyrrolidone/vinyl acetate copolymers and/or
polyvinylpyrrolidone; and octylacrylamide/acrylates/butylaminoethyl methacrylate copolymer

(Amphomer®) with polyvinylpyrrolidone (PVP).
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In one embodiment the polymer combinations are: vinylpyrrolidone/vinyl acetate
copolymers (PVP/VA), and polyvinylpyrrolidone (PVP); and
octylacrylamide/acrylates/butylaminoethyl —methacrylate copolymer (Amphomer®) with

polyvinylpyrrolidone (PVP).

C. Thickener

In one embodiment the film forming polymers include cosmetic ingredient thickeners to
increase the substantivity of the composition, such that it does not drip undesirably onto other
areas of the body, clothing or home furnishings. Any suitable thickener can be used, for
example, a cellulose based thickener such as hydroxypropylmethylcelluloses. In another
embodiment, suitable thickeners such as the carbopol and carbopol derivatives options from
Lubrizol , Ultrez 10, Ultrez 20, and Ultrez 21 as well as the acrylamide options from Seppic like
the Sepigel line are included in the composition. Additional suitable examples of thickening
polymers are Xanthan gum or Xanthan gum derivatives like Dehydroxanthan gum (Amaze XT

from Akzo Nobel).

D. Carrier

The cosmetic, hair-setting or hair care polymers usually used for these purposes exhibit
good setting and/or care properties in aqueous, alcoholic or aqueous-alcoholic media. In a
particular embodiment, the composition comprises from about 10-90% alcohol, alternatively
from about 15-75% alcohol, or alternatively from about 25-50% alcohol. Any suitable alcohol,
such as ethanol, can be used. However, in another embodiment the composition is free of
alcohol, and the carrier is water. In this embodiment the composition is from about 10% to about
99.5% water, in another embodiment from about 50% to about 99% water, and from yet another
embodiment from about 75% to about 99% water.

However, all requirements such as, for example, feel, shine, combability, durability of
setting etc. may not be satisfied. WO 03/092640 discloses water-soluble copolymers with
(meth)acrylamide units and their use in hair-treatment agents. SOFW-Journal, 12-2003, page 65-
72 describes hairstyling compositions which comprise a

vinylpyrrolidone/methacrylamide/vinylimidazole copolymer.

E. Optional Ingredients
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The hair treatment and/or styling compositions of the present invention can also
additionally comprise any suitable optional ingredients as desired. Such optional ingredients
should be physically and chemically compatible with the components of the composition, and
should not otherwise unduly impair composition stability, aesthetics, or performance. The CTFA
Cosmetic Ingredient Handbook, Tenth Edition (published by the Cosmetic, Toiletry, and
Fragrance Association, Inc., Washington, D.C.) (2004) (hereinafter "CTFA"), describes a wide
variety of nonlimiting materials that can be added to the composition herein.

The compositions of the present invention can include a xanthine compound. As used
herein, “xanthine compound” means one or more xanthines, derivatives therof, and mixtures
thereof. Xanthine Compounds that can be useful herein include, but are not limited to, caffeine,
xanthine, 1-methyl xanthine, theophylline, theobromine, derivatives thereof, and mixtures
thereof. In one embodiment, the composition comprises from about 0.1% to about 10% of a
xanthine compound, in another embodiment from about 0.5% to about 5% of a xanthine
compound, and in yet another embodiment from about 1% to about 2% of a xanthine
compound.

The compositions of the present invention can include a vitamin B3 compound. Vitamin
B3 compounds are particularly useful for regulating skin conditions, as described in U.S. Patent
No. 5,939,082. In some embodiments, the composition comprises from about 0.1% to about 25%
of a vitamin B3 compound, in another embodiment from about 0.5% to about 15% of a vitamin
B3 compound, and in yet another embodiment from about 3.5% to about 7.5% of a vitamin B3
compound.  As used herein, "vitamin B3 compound" means a one or more compounds having

the formula:

Q-
N
wherein R is - CONH» (i.e., niacinamide), - COOH (i.e., nicotinic acid) or - CH20H (i.e.,
nicotinyl alcohol); derivatives thereof; mixtures thereof; and salts of any of the foregoing.
Exemplary derivatives of the foregoing vitamin B3 compounds include nicotinic acid
esters, including non-vasodilating esters of nicotinic acid (e.g, tocopherol nicotinate, myristyl
nicotinate), nicotinyl amino acids, nicotinyl alcohol esters of carboxylic acids, nicotinic acid N-

oxide and niacinamide N-oxide.

Suitable esters of nicotinic acid include nicotinic acid esters of C(-Cpp, in one

embodiment C1-C1g, and in another embodiment C1-Cg alcohols. The alcohols are suitably
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straight-c