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ACRYLIC-BASED COPOLYMER COMPOSUITONS FOR
COSMETIC AND PERSONAL CARE
Techuicel Figld
The present invention retates to compositions for sosmetic and persenal eare, such
as skin, bair, and nails. In paricular, the compesition 15 an agueoos, acrylic-based

copolymer emulsion or dispersion that dries rapidly to form a flexible, non-sticky Glm.

Backgronnd

Tolymers have been used Lo minimixe or provent the transfer of makeup or the
wash-off of sunscreen.  Gemerally, these polymers are hydrophobic and ¢lbrain their
hydrophobicity fram long chain alkenes {e.g., U8, Pulent Nos. 3.026,540; 5,171.807;
3219,55%; 5,516,308; §,518.712; and 5,347,639} and fram long chain alky)
(meth)acrylates (e.g., U8, Palent Wos, 4,172,122 and 4,552,753).  Also disclosed as
having ulility for the above stated purpose include silicone pressure sensitive adhesives
{e.g., U.S. Patent No. 5,460,804). styrene-ethylene-propylene block copolymers (e.g., LS.
Palent No. 6,060,072}, o polymers containing long chain vinyl or allyl ester comonomers
(e.g, .S, Reissuc 29,871). The polymers listed thus far generally have a low glass
iransition temperature {Tg} and thus can often Teave skin with an undesirable sticky or
tacky Feel. They may also have poor cohesive strenplh giving a greasy feel and cauging
staining. Makeup or sunscresn formulated using these polymers may be difficult to apply
smoothly mnd unifonmly, due to the pelymers” draginess thus leavioy, a leaden skin fecl.
Such a feel is undesirahle, particularly in Jipsiick,

In another approach, some skilled in the art have vsed high T, polymers for
cosmelic applications, e.g., in hair styling aids and in nail Jacguers.  In haiv styling
compositions, the high T, pelymers generally are plassy due to the high Xevels of polar
Juenomers used. Such monomers contain acid, amide, amine, or hydroxyl funclionaiily, as
described in LS. Palent No. 5,019.377. The high level of polar menomers in the polymer
can defrset the polymer’s ability w provide water resistance jn cosmetic and sunscreen

farmulalions.

Tn yet another approach, up o 20% of hydraphabic hiph Ty monomers, sush as
isobornyl aceylate, huve been used Lo prepare a terpolymer with polar vinyl ester and alkyl

maleite half esler comonomers (e.g., EP 299,025 and WO 98/51260) to pravide stability

JP 2004-512292 A 2004.4.22
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during the suspension polymerization, o ensure solubilily in commercial alcohol carriers,
and l¢ minimize tack,

tanl lacquers are generally applicd fram organic suivenl and hence hydrophobic
high Ty, polymers, such as nitroceliulose, are cornmonly used. 1i.8. Patent No. 4,762,703
{Abrotyr) discloses an anhydrous nail lequer composition contaiping 10 to 40% by
weight of a gupolymer which is the reaction preduct of 5 to 30% by weight of diacetone
acrylamide with 60 to 95% by weight of (methjacrylale esters of (u) 5 tu 48% strafuht
chain aleohols, (b) 5 to 60% cyclic alcahols, () 1 to 25% higher alkyl alvahols, and (d) 1
1 30% alkoxy or aryloxy alkyl] aleoholy. The use of an agueous carticr, solvent or vehicle
companent is not disclosed, nor is the use of these materials in cosmetic and sunscreerr
compositiang tor skin and hatr.

U8, Putent No. 5,662,892 (Bolich, Ir. of «f) discloses personal care composilians,
in particular hair care compositions containing hydrophobic, lingar, random eopolymers
and a hydrophobic, volatile, branched hydrocarbon solvent for the copolvmer. The linear
copolymers are formed from the random sopolymerization of A monomer units and B
manomer units. The A monomer units are one or more hydrophobic rmonomer units that
would Torm a homopalymer baving a T, of at least %0° C. The B menemer uniis are one
or mure hydrophobic monomers that would form a homopolymer having a T, of less than
about 237 . The copolymers, when dried to form a film, have a T, of at least about 30°
C, and fend Lo have low stickiness and provide good style hold. The linear copolynter is
soluble in the branched chmin hydrocarbon solvent.  But, the hydrocarbon solvent is
insoluble in aqueous carriers of the conposition. Upen drying, the prefered hydrocarbon
sulvents help to abtain 2 smoother polymer film,  Other advantages af using the
hydrocarbon salvent were discussed. See column 7, lines 19 to 25.

White the technalogy discussed thus far may be useful for cosmetic applivations,

other compositions are sought.

Summary

The present invention provides for now compaositions for cosmetic and personal

care applications, wheve compesitions cuntain nen-sticky hydraphobic polymers in an

aqueous carrier, solvent or vehicle.  Advantageously, such compositions can be used for

skin, bair, and nails. The compositions provide wnproved resistance against abrasion,

I
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transfer, water, perspiration, and humidity while having excellent gloss, leel. and sclf
adheston.

In brief summary, in one aspect, the invenlive composition is in the form of an
agueous cmulsion ar dispersion, the composttion comprising: (a) at lzast one copolymer
comprising (i} about 10 ta 85 weight percent of (methjucryiule ester of Cy lo Cg straight
arelor branched ¢hain alkyl aleohel, (vonveniently labeled as a first monomer), (i) from
about 10 to 70 weight percent of (methacrylate ester of 2 satuvated or unsaturated cyelic
alcohol containing 6 to 20 carbon atums (conveniently labeled as 2 second monomer), and
(b} an agucous carrier, solvent, or vehicle component and when the compasition is used in
hair applications, il is not a reshapable composition.  Blends of twa ar more disclosed
copolymers are alse uselul. Optionally, the copalymer can [ave up to about 20 weight
percent of a hydrophilic monomer {eanventently labeled as @ third monomer). The weight
percentages of the first, second, and, if used, third moncmers, arc based on the total weighl
of the monomers used.

The term “(methjacrylatc™ is used to mean both acrylate and methacevlale, The
teirn “dispersion” means penerally a two phase system where one phase contains disarete
particles distributed throughout & bulk substance, the particles being the disperse or
internal phase, and the bulk substance the continuous qr extemal phase. In this invention,
the continuous phase is the aqueous phage and at least o portion of the polymer exists as
the disurete parlicle. Bispersions are possible through the use of certain componenls that
ure ingoluble in the water systunm. By “dispersion,” it is also meant that not nécessarily the
entire polymer needs o he waler inseluble; some of the polymer can be soluble in the
water mixture. 1t is desirable that the dispersion remains stable under ambient condilions.
Praferred dispersiony are stable at room temperatute for more than 30 days, preferably
more than %0 days, mure preferably for more than 180 days, and most preferably for more
than 360 days. The ierm “blend™ is used to mean a mixture of two or more poalymers hat
differ n the ratio of monomer components, the chemical structure of the monamer
compancents, the mononer sequence distribulion, andfor the polviner’s moelecular weight
distribution.

Some inventive compositions, in filin foom, possess “self adbesion”™ properties
because they preferentially adhere to themselves or a chemically similar material under

pressute or force without the necd for significantly elevaled temperatures {e.g., without the
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need for temperatures above about 50° (), Preferred compositions of the invention exhibit
self adhesion propertics immediately upon contact to itselt at coom temperalure (about 20°
1o 30° C). As used in the previous seatence, the term “immediatelv™ means less than a few
minules, e.g., about five minutes, preferably less thun ane minute, more preferably [ess
than 30 seennds, depending on the spplication.

An advantage of the inventive composition 15 its abuity 1o form hydrophobic flms
making it usefil (o cosmetic and personal cate applications. Such applivalions require
some amount ol water resistance, wansfer resistance, or substanzivity to skin, nails or hair.
Mustrative cosmetic applications nclude, £ g, mascara, foundation, wuge, face pewder,
eyeliner, eyeshadew, nail polish, and lipstick, Ze, color cosmeties, Tlustalive personal
cate applications include, e.g., hair care products, fnsect repellent, skin muoisturizer, skin
cream, body lotion, body sprav, and sunscreen.  In ope cosmetic or personal oare
embodiment, the composition comprises [css than 50 weight percent of the copolymer,
based on the totul cornposilion weight.

When the inventive composition is used In hair eate produels, such as shampoos,
conditioners. gels, mousses. and the like, the dispersion can provide faster drving. It can
be used alone as & hair siviing agent or used at low levels in combination with other hair
styling resing to improve their humidity resistence.  The hair care products, as described
herein, are not “reshapable”™ hair slyling compasitions.  “Reshapable™ hair styling
composition imeans & composition that can be restored or modified withoul new malertal
at heat being applied. For example, in order to restore or modify the haicstvle in cuse of
“drooping™ or loss of setling (dishevelment), no new maltetials, such as water or any form
of fixing agent. or beat are required. The composition can be long fasling, suwoh as 10 1o 24

hours, plving dse to o durable styling ctfeet.

Dretailed Description of the Invention

As described sbuve, in one aspeat; the inventive compasition conlains in aqueous
carrier, sulvent or vehicle and at least one copolymer having a first monomer, a second
monomer, and aptionally & third menomer. The amount and nature of each component is
chasen suelt that, upon drving, the inventive composition forms a flexible, non-sticky film
having gaod cohesive strength. In soe embodimants, the composition slse possesses

self-adhesion. Each of the components constituting the composition is diseussed in detaif
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below. As used herein, “copolymers™ can be produced fron a single monamer or a single
homopelymer, from (we ur more monomes of from a polymer and one or mere

MUTIAMmeTs,

Tirst Monomer

The [irst monoroer ts hydrophobic in palure. 1t constitutes from abeut 10 to 85
weight percent of the tolal amount of menomer uged.  ‘the first monomer is a
(meth)acrylate ester of Cy to g straight and/or branched chair alkyl aloohsl. Preferrad
first monomers inelude, e.g., iscostyl (methjacrylate, n-bulyl {meth)acrylale, isehuty]
acrylate, t-bulyl (methjaceylate, 2-methylbutyt acrylate, 2-cthylhexyl (meth)acrylatc. n-
aetyl  [methlacrvlate, isenonyl (meth)acrylate. lauryl (methlacrylate.  ocradecyl
(meth)acrylate, and mixtures thereol. Porticulacly preferced first monomers include 2-
cthylhexyt acrylate, n-butvl acrylate, sooctyl acrytate, Z-metlylbutyl acrylate, and

mixtures thereot.

Second Monatmer

The second monomer is also hydrophobic in nalure anl, generally speaking, has »
higher T, than the first monomer. The secand monomer constitutes from about 1D to 70
weight pereent of the total amouat of monomer used. it is a (meth)acrylate ester of a
saturaled or unsaturated cyelic alcohol contaning 6 to 20 carbon atoms.  Freferred second
mongmers include, e g, monofunctional acrylate or methacrylate esters of (13 ridged
cyeloalkyl alechels baving at least six carbon atoms and (2) acomatic aleohots. The
cycloalkyl and aromatic groups may be substituted by C) to Cy alkyl, halegen, eyano
graups and the like. Particularly preferred second menomers include bicvelo[2.2.1]hepty]
(meth)acrylate; adamantyl (methlacrylate,  3.5-dimethyladamantvl  (meih)acrvlale;
isobornyl (methjacnylate; tolyl (methhacrylate; phenyl (meth)acrylate; t-hutylphenyl
{meth)scrylate; 2-naphthy] (meth)acrylate; benzyl methacrvlate: eyelohexy] methaerylate:
menthyl  methaerylate,  3.3,5-trimetbylevelohexyl  methacrylate;  dicyclupentenyl

(merh)acrylate; 2-(dicyolopenlenvioxy Jethyl {meth)acrylate; and mixtures thersol.

JP 2004-512292 A 2004.4.22



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

23

3

(26)

WO 0134218 PUTIUSOTZ98H3

Optional Third Monomer

[n sowe embodiments of the invention, the copolymer further contains a third
monomer, which constitotes wp to about 20 weighl percent of the lotal swmounr of
monomer used. The thivd mesomer s o hydrophilic nronomer.  Tneorpoation of
hydraphilie monomer can improve adhesion, allow for remaval with soap or shampoo, and
provide stabilization to allow dispersion of the polymer into water. Removahility is
typically desired in hatr care applications, such as shampeos but nal in applications where
long-lasting effect is desired, such a3 sunscreens, mascara, and lipstick.

The bydrophilic monomers suitable for use in this invention are those having
hydroxyl, ether, anide, amine, and carboxylic, sulfonic or phosphenic acid functiogafity.
Representative examples inetude {methlacrylamide; Z-sthoxyethyl {methlcryiate; mono
(meth)acrylates of polyethylene glveol monoethers; N-vinyl-2-pwirolidanc; N-vinyl
formamide: N-vinyl acetamicde; 2-hydraxyethyl (methjaerylate; hydroxypropyl acrylate;
vingl  pyriding; N N-dicthylaminoethy]l  methaorylate;  N\N-dimethylaminoethyl
{meth)ucrylate; N-t-butylaminoethyl acrylate. acrylic acid, meihacrylic acid, itacenic acid,
maleie acid, fumaris weid, vinyl benzoic acid, 2-varboxyethyl acrylate, 2-sulfoethyl
{mett)acrylate, and 4-vinyl pheny! phosphonic acid.  Preferred hydrophilic manatners are
acrylic acid, methacrylie acid, N-viny[-2-pymolidone and mixtures thereof. The amount of
hydrophilic moenomer preferably does not exceed about 20%, more preferably about 10%
of the tolal weight of all monomers, such that cxcessive hydrophilicity (s avoided. Those
skilled in Hee arf, however, will recognize that & monomer such as 2-sthoxyellyl
methacrylate is less hydraphilic than a monomer such as acrylic nwid and hence can be
used in higher amount without imperting excessive hydrophiticity.

The copolymer may include other monomers to improve performance, reduce cost,
or for other purposcs, provided that such menomers are used o &0 amount that does nat
rendet the compesition hydraphilic or tacky. Examples of such other manemers include
vinyl esters, viny] ohioride, vinylidene ehlaride, styrene, (meth)aerviate csters of € to Cy
alky] aleobols, masromalecular monomers such as monoscrylic functional polystyrene and

pulydimethylsiloxane, and the like.

_%-
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Blends

Ihe inventive composilion cen comprise & blend of two or more copelymers.
Among other leshnigues, these blends can be formed {1} by mixing two or more aqueous
dispersions or emulsions ar (2) in a multistuge, sequential polymerizalien prucess where a
second pelvmer is generated in the presence of a first polymer, Blending provides another
aption allowing modification of the final properties.  For example, a blend of a given
copolymer composition haviog a Jow molecular welight dishribution with the same
copolymer composition having a higher molecwlar weight distribution can give a
dispersion or emulsion with improved film forming characteristics while maintaining good

cohesion in Wb final film.

Agueous Carrier

The inventive cimposition takes the form of an cmulsicn er dispersion in an
aqueous carrier.  The carrers include water, water miscible solvents, such as lower
alcohals, ez, C) lo Cy bragched or straipht chain aliphatic alcohol, and cernbinations
thereol. The preferred water misecible solvents are ethanol, n-propanol, and 2-propanol
{IPA). Preferably the solvent to water ratio, when solvent is used, is 20:80 to 90:10
weight/weight, and more preferably the ratic (s 30:70 to 85115 [n general, higher water
miscible sofvent amounts will result in a composition that exhibits faster dry times.

The solvenl system may alse comprise additional solvents. For example, other
rapid evaporaling sobvents may be used, such as hexamethyldisiloxane (HMDS); cyclic
silicones (D4 and Ds); Co-Cio alkanes including isoparafins such us Penmethyl $74 wnd
Tsopar C; acetone; hydrofluproethers (HIEs) and the Like, Certain HFEs, such as HFE
7100, bave the added benefit in cortain applications. When it is added to hydro-aleohol
mixtures in levels above about 15 to 25% by weight, the composition hecomes non-

tlammable.

Cosinetic Compasitions

The inventive emulsion or dispersion is usefisl by itself for cosmelic purpuses
without addition of other materials, for instanee as a hair fixative, skin backr, ot elesr nail
polish. Tt con alga be formulated with other ingredients known to the cosmetic industry to

give cosmetic compnsitions containing an ayuequs component, Such ingredients include
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emollients, hmertants, ather film forming polymers, propellants, pignisnts, dyes, bulfors,
organie wnd inorganic suspending amd  hickening agenls, waxes, surfactants and
cosurfactants, plasticizers,  preservatives, flavoring  agents, perfinmes, and  active
ingredients including sunscreen agenls, insect repellents, vitumins, bwrbal exiracts,
anliperspirant and deoderant agents, skin or hair bicaching or coloring agenis, depilating
agents, antifungal and antimicrobial agents, antidardrofll wod antisene agents, astringents,

and corn, callus, and wart removers.

Methods al Making the Copolvmer

The inventive copolymers of the present invention may be prepared using emulsion
polymerization, solution polymerization followed by an inversion step, and suspension
polymerizaton.  The methods use initiators that, through various techniques, are
decomposed to form free radicals. Once in their radival form, lhe initiators react with the
monomers starling the polymerization process, The injtiators are often called “fres radical
initiators.” Varieus decemposition methods ef the initiators are discussed first, follewed
by a description of the emulsion, salutivn, and suspension polymcrization meihods,

‘The initiator can be decemposed homolytically to form fiee radivals. Horelytio
devomposition of the initfator can be induced by vsing heal encegy (thermolysis), using
light energy (photolysis), or using approprate catalysts. Light energy can be supplied by
means of visible or ultraviolet sources, theluding low intensity Muorescent black light
lamps, medinm pressure mercury arc lamps, and germicidal mercury lamps.

Cafalyst induced homalytic decomposition af the initiator typically invelves an
slectron hanaler meshanism resulting in a reduction-osidation {redox) reaction.  This
redox method of initiation s deseribed in Elias, Chapter 20 (detailed below). [nitiators
such as persulfates, percxides, and hydroperaxides me more susceptible to this type of
decomposition, Useful catalysts include, bot are not limited to, {1 amines, {2) metal ions
used n combination with peroxide or hydropervxide initiators, and (3) bisulfite or
mercapto-hased compounds used in combinatien with persulfate initiarors.

Presently, prefierred melbods of initistion comprise (henmolysis or catalysis,
Thermolvsis hag wn additional advantage in that it provides ease of control of the reaction

rate and exolherm.
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Usefusl initiators are deseribed n Chaplers 20 & 21 Macromolecules, Vol. 2, 2nd
Fd., H. (3. Elias, Plenum Press, 1984, New Yark, Uselul thermal initiators inalude, but are
not limited to, the following: (1) azo compounds such g 2,2-av0-bis<{isvbutyronitrile},
dimethyl  2,2-azo-bis-isobutyrate,  axo-bis-{diphenyl  methane),  4-4-azo-bis-(4-
cyanopentanoic acid); (2) peroxides such as benzoeyl peroxide. cumy] peraxide, tert-bulyl
peroxide, cyclohesanone peroxide, glularic actd peroxide, lavroy] peroxide, methyl byl
ketone peroxide; {3) hydrogen peroxide and  bydroperoxides such as  tert-butyl
hydraperoxide and cumene hydroperoxide; (4) peracids such as peracetic acid and
perbenzoic acid; potassium persuliate; ammoniwm persulfate; and (3) peresters such ay
diisepropyl percarbenate.

Usefu] photochemical initiators include but are not [imited to benzoin ethers such
as dicthoxvacetophenone, oximino-ketanes, acylphosphine uxides, diaryl kelones such as
benzophenone and 2-isopropyl thioxanthone, benzi! and guinone denvatives, and 3-

kelocournaring as desaribed by 5. P. Pappas, J. Rad. Cur., July 1987, p.6.

Enmulzion polymerization

The copolymers of the present invention can be made by emulsion pelymerization.
In general, it is a process where ihe mooomers are dispersed in a continueus phase
(ypically water} with the aid of an emulsifier and polymerized with the free-radical
initiators described above. Other components thal we ofien used it this process nclude
stabilizers {e.g , copalymerizable surfuctants), chain transfer agents for minimizing and/or
contrelling the polymer moleeular weight, and catalysts.  The product of this type of
polymerization is tvpically a colloidal dispersion of the polymer parlicles, often referred to
as “lalex.” In one preferred emulsion palymerizalion process, & redox chemistry catalyst,
such as sadium metzhisullite, used in combination with petassium persulfate initiater aod
ferrows sultate heplalivdrate, s wsed (o0 start the polymernizalion at or near room
temperature.  L'vpically, the copalymer particle size ix less ihan one micrometes,
preferably less than 0.5 micromeler.

Emulsion polymerization can be carried out in several different pracesses. For
example, in a batch process the components arc charged into the reactor &1 or nuar the
beginning.  In a semi-conlinwous process, a portion of the monomet composition is

instially polymerized to form & “seed” and the remaining monomer composition is metered
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in und reacted over an catended time. In one exemplary multistage process. a seed
polviner of one monumer composiiion {or one malecular weight distribution) is used to
mueleate the polymerization of a seoond menomer compasition (or the same composition
with a different molecular weipht distributiun} formming @ heterogeneous polymer particle
These emulsion polymerization techniques are well koown by those skilled in the art and

are widely vsed in industry.

Solution galvmerization and inversion

The copalvmers of the prosent ipvention can be made by solulion polyimerization
follpwed by =n inversion step. In one Ullustrative salution polvmerization method, the
monomers and suitable inert solvents are charged inta a reaction vessel. The monomers
and the resultant copolymers are soluble in the solvent. Afler the monomers are charged,
an initiztor, preferably a thermal free radical initiator s added. The vessel is purged with
nitrogen to create an inert atmosphere. The reaction is allowed to pracesd, typically using
clevaled temperatures, to achieve o desired conversion of the monemers to the copaiymer.
In solulion polymerjzation, preferably the initiator used comprises a  thermally
decomposed azo or peroxide compound for reasons of solubilily and control of the
reaction rate.

Suitable solvents for solution polsmerizations inelude but are not limiled (o (1)
esters such as ethyl acetate and buty[ acetate: (2) kelones such as melhyl ethy! ketone and
acetone; (%) alcohols such us methanol and ethanel: (#) aliphatic and aromatic
hydrncarbons: and mixtures of one or more of these. The solvent. however, may be any
substance which is liquid in a temperature range ol aboul -10° C to 30% C, does not
interfers with the energy source or catalyst used to dissociale the initiator to form (ree
radicals, 15 inert to the reactants and product, and will not otherwise adversely affect the
reaction. The amount of solvent, when used, ts generally about 30 (v 80 percent by weight
based on lie tolal wetghi af ihe reactanis and solvent. Preferably, the amount of solvent
ramges from about 40% a0 65% by weight, based upon the total weight of the reactants and
selvent, to yvield fast reactinn times.

Copolymers prepared by solution polymerization can be wverted to yield
dispersions of small averspe particle size, typically less than sbout one misrometer,

preferubly less than about 0.3 micromeler, Iniversion of sopolymers can oceur in agueous
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cartier o agueons solvent provided that (1) they contain ionfe functionalily or (2) they
contain aidic vr basic functionality, which aun neutralization yields fonie funstionality.

Copolymers containing acidie functionalily are eblained by copolymerizing acidic
monomers.  Suilable acidic monomers nclude those containing  carhoxylic wetd
functionality such ax scrylic acid, methacrylic acid, itocome acig, ete.; thoss containing
sulfonic acid functionality sach as 2-sulfoethyl metbacrylale; and lhuse containing
phosphonie acid functionality. Preferred acidic monomers inciude acrylic acid and
methaerylic acid.

Copolymers containing basic finciionalily arc abtained by copoivmerizing basic
monomers. Suitable basic monomers inslude those containing amine functienality such as
winvl  pyriding; N N-disthylaminoethyl  (methjerylate;  NN-dimethylaminoethyl
{meth)acrylate; and N-t-butylaminosthyl acrylate, Preferred basic monomers include N, -
dimethylaminocthyl (metlgacrylate.

In order lo achieve water compatibility or dispersibility, a certain minimom fonic
cantent in the copolymer is required. The exact amount varies with the particular polymer
Fonmulation, the melecular weight of the copalymer, and olher features of the individual
copolymer. However, the addition of ionic groups, while increasing water miscibilily, can
regatively affect polymer properlies, m particulas the water, perspiration, and himidity
resistance that the copolymer imparts to cosmetic formulations. It s theretore preferred
that the innic content either be kepl to the miniowum amount required to yield stable
ayueeus dispersions while maintaining other desirable properdies, or that the ionic content
introduced to achieve water dispersibility be non-penmanent in nature.  As desoribed
below, this non-perinanent feature is achivved by nsing a volatile, weak acid or base in the
neutralizalion technique, thereby ailowing the polymer fo revert to its original state on
coating and drying. Generslly a minimum of about 2% by weight of ionie content will
yield a slable dispersion. The amount of the ignic group includes only the simplest of
constructiong, £, the monomer [tom which the fonie group is derived pluy the base or
acid used 1o neutralize it, as the malecular weight of the ion.  Preferred copolymers
contaln about 4% iunic content. Copolymers wilh permanent jonic conient of over abunt
15% are too hydrophilic for use in most Lair apd skin applications.

Preferably the copolymer is prepared in 2 water-miseible solvenl which has a

boiling peint below 100% € such as acetone or methyl ethyl ketone. Afternatively, a non-
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water-miscible polvmerization solvent sueh us etlyl acetate may bz used. The nun-water-
miscible pelvmerization sobvent may be removed om the sopulvimer by using # wotary
evaparator.  The resulling copolymer can than be dissolved in a waler-miseible solvent
such as those deseribed above or mixtutes ineluding isopropanel, methanol, ethanal, awd
tetwalydrofuan.

‘The resulting solutions are added with stirring o an aquesus solulion vl a base, (in
the case of copolymers contaning acdic functionality), or an acid {in the case of
copolymers containing basic functionality). Alicrnatively, the base o acid can be added to
the potymer solution prier to adding water of adding te water. Suitable basss inclucdts (1)
ammaonia and erganic aminss, such as aninomethy! propanol, triethyl amine, triethanel
amine, wethyl antine, morphaling, and (2} metal hydroxides, oxides, and carbonaies, efc.
Suitable acids include {1} carboxylic acids such as acetic acid, and (2) mineral asids, such
as HCL In the oase ol a volatile weak base (g g., ammonia) or avid (&g, acetic acid), the
ionie group urmed (an ammaninm earkoxylate) is hot-permanent i nafure. For exampls,
for an acrylic acid conlaining polvmer neulralized wilh aqueons ammonia, the polymer
remiins o5 the ammonium, aceylate derivative when dispersed in water, but is thought to

revert to ity ariginal free acld state as the coating dries on the surface. 'This is because

there is an equilibrium between the nevtrslized and free acid which is shifted towards the
free acid as the ammonia is driven off on drving. Acld er bage at less than an equivalent is
preferably uscd, more preferably atb slightly less thun an equivalent, to ensure pear neatral

pH and thus providing the lowest patential for skin rmitation.

Suspension Polymerization

The copalymers of the present invention can be made by a suspension
polymerization melhod in the absente of surfactants.  [nstead. colloidal silica in
combinatinn with a prometer is used as the stabilizer. Using this process, surfactani-free
copolymers can be oblained with a relatively parow particle size distribution. The
prefered method involves making a monener premix comprising the tirsl, second, and
aptionally third mongmer. The premix is combined with a water phase, preferably
deionized water, containing colloidul silica, and a promoter.  Amphiphiltc polymers

represent one class of useful promoters.
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The pH of the mixture is adjusted 56 35 to be in the range of 3 to 11, preferably in
the range of 4 lo 6, without coagulation of the particles. For certain menomers, (he initial
pH of the mixture can be ss low ag about 2.5, This pH is low enough [or the calicidal
silica 1o stabilize the monomer draplet, but the final product may contain a small amount
af coagulum. Similar observation can be made at very high pH. It has been obscrved that
when the mixture i3 trcated with ammenia or hydrochloric acid to about pH 4 te 6, the
reaction is more stable and the final product is basically free of coagulum.

The mixture is exposed te high sheat, such as that capable in 2 Waring'™ blender,
to break the monomer droplets down to a diameter size of 1 micrometer or [ess. The
shearing action is then redused to a lower agitution {or temporarily slopped) to allow Tor
the partial coalescence of the smell draplets and formation of a suspension.  Initiator is
added. The silica-promoter mixture stabilizes the droplets and limits their coalescence
yielding very umiform, and sometimes nearly monodisperse particles. The suspension
polymerization. is completed under moderate agitation and a stable, aqueous dispersion of.
acrylic particles is obtained.

The above described syspension polymerization has several advantages. Tor
example, the method vields a copolyviuer with 2 narrow distribution of mean pacticle size
and limited coalescence. When coalescence is present, the pasticles tend to migrate
towards one another and can fonuo large masses. Coalescence bampers the handling and
transportation of the particles and thus is undesirable. ‘Lhe particles are sterically
stabilized by the collsidal silica,

Also, the methed allows for copolymers that withstand freezing temperatures,
allowing them ta be redispersed atter thawing. L has been discovered that the copolymer
is slable, ie., does nol coalesce when the same volume of alechol {mathanol or

1sopropanal) and watcr is used in the dispersion.

umples

The fallowing examples further illustrate various specific leatures, sdvantages, and
ather details of ihe ipveniion. The particular matersls and amounts reeited in these
cxamples, as well as other conditions aud details, should not be construed in a manner that
waould unculy limit the scope of this imenlipn,  Percentages given are by weighl, unless

atherwise spec fied.
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Test Methods
Tust methads uwsed to evaluate flexibility (or britfleness) and siickiness (or tack} of
coutings prepared frorm the materiuls deseribed below are industry standard tests as further

desioriped below,

Flexibility

The Hlexibility of each coating was ussessed using ASTM D 4333-97, “Standard
Test Method for Flexihility Deleomination of Supported Adhesive Films by Mandrel
Bend.”™ The coated polyester was folded with adhesive side cat over a 0,123 inch (3.2

) ad and the development of cracks, fracture. or crazing noted as a failure.

Tack

The tack of each coaling was sssessed using ASTM 1) 2679-93, “Standard Test
Mcthod for Pressure-Sensitive Tack of Adhesives Usiug an Inverted Probe Machine.™ A
Polvken Probe Tuck Series 400 Tester was used with a dwell time of one second, a conlact
and removal speed of one centimeler per sevund, and @ annular ring weighing 19.8 grams.
The 5 millimeter stainless steel prabe was eleaned with isopropanol belween ssmples and
five repiicates were run on each coating and averaged to pive the results reported in
Table [[. Materials useful in formulating cosmetic composilions have a task value of less
than 30 prams, preferably less than 30 grams, must preferebly cqual to ¢ grams. Useful
materials will also possess high enough cobiesive strength so that they do not cohesively

fail, therchy transferring residue o the prabe,

Glass Transition Temperuture

The glass transition temperature (T} of each polymer was assessed vsing a Perkin-
Elmer Muodel DSC 7 differential scanning calorimeter. Samples were drivd in aluminum
tins at 103° C for 30 minutes. Samples, ranging froin six to ten milligrams, were scanned
hesating, from F0% te 130° C at 20° Ciminate. Alter bolding at 150° C for 1 minute, the
sample was coaled 1o A% C at 90° E/minute, then scanned a second time Lo 150° C at 20°
Céminute, The exhrapofated midpoint of the inflection in this second heat Is reported as

the T
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Preparation of Coatings

Coalings of the examples wore prapared on 00015 inch (38 micremeter, pm) thick
polyester Glm using @ knife coater vielding 00015 inch (38 pm} thick coatings after
drying for 10 minutes at 70° C in a foreed air oven. These coatings were conditioned for

24 hours at 22° C and 50% relative humidity prior (o testing.

Examples } i & Comparative Bxamples Ao D
Copolvmers made by batch emuision palymerization

luto a ope liter Mortenized split resin flask was charged 100 grams of monomers
(detailed in Table | below, all monomer amounts listed In grams), 80 milligrams of carbon
tetrabromide, 124.7 grams of deionized waler, 200 milligrams of polassium persulfate, 64
milkgrams of sodium melabisulfite, T gram of sodium dodecyl henzene sulfonate, and
2.5 pgrams of Mazon SAM 211 alkylene polvalkoxy ammenium sulfate copolymerizable
sucfactant (available from PPG Industdes, Pittsburgh, PA). The head was placed on the
flask anrd a thermocouple, nitrogen inlet, and mechanical stirrer attached. The headspace
was swept with nitrogen at 1 lfter per minute while heating the contents with infra red
limps 10 about 30° C and stiering at 250 cpm. About 1 gram of & solution of 28 milligrams
ferrous sulfate heptahydrate in 50 grams defonized water was charged, the flask sealed,
and a vacuum pulled on the flask three times, breaking it each time with oltrogen.  Afier
15 or 20 mwnates an exatherm is noted which peaks 20 to 25 minutes later at 55° to 65° C.
Reactor temperature is inereased to about 75° C and held for one hour, and then the
resuliing lulex was filtered Hircugh doubled over chessecloth inte & jar. In all cases

moderate levels of coagulum were noted around the thermocouple and stirting paddle.

Campuyative Example &

An aervlate lemolymer such as the ones disclosed in U5, Palenl Nos, 4,172,122
amed 4,352,755 is made a8 follows.

Into a one lier bottle was chacged 280 grams of ethyl acotate, 94.6 grams of
isooctyl acrylate, 110 grams of stearyl methagrylate, 15.4 ¢ of asrylic acid, and 0,77 grams
of 2,2%azobis(Z-methylbutyronitrile), sold by E1 du Pont de Nemours & Co,

Wilminglan, UE, a5 Vaza™ 67. The resulting solution was purged for ahout 5 minwtes

-lse
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with nitragen al 5 liters per minute, sealed, and tumbled in a water bath at abour 60° C for

about 63 hours. & hazy, moderately thick solution resulted.

Comparative Example F
A 40% solids solution of GANEX V216 (available from ISP, and belfeved to be a
Nevinyl pyrrolidone/hexndecens copolymer) was prepared by dissolving about 4 grams of

GANEX V216 in abont 8 grams of cthyl acetate with gentle heating,

Table I: Monomer Charges Used fur Entulsion Poly merization

[ Example  12-EHA 1BOA | AA [MAA [T, (°C) [Tack {g) | Fiexibility
Comparative A | 70 25 [i] 5 1 -3 5 | pass__ |
Cumnparalive B | 60 | 35 5 [ ] 383 pass, |
| Comparative 55 40 | 5 | 0, -19 274 _pass
| Cuonparative D 23 mo 5 139 0 fatl
Comparative L | NA | NA NA__ WA NA 316 pass
- Comparative F | NA NA NA NA . NA ~ NA pass
1 60 35 9 | 5 -6 0 pass
2 i a0 [0 " 3 9 1 0 pass
- O B NER:] pirss
4 .39 [as | o 5 | 9 0 pass
5 [ 40 | 0 | 10 EENN pass
6 43 KR 0 -4 g pass
7 ES 6 |0 |5 3 0 pass
& 35 60 [0 | 13 0 | pas |

2-EHA = 2-ctlyylhexyl acrylate
IBOA = isebomyl acrylate

A = sorylic acid

MAA = methacrylic acid

NA = not applicahle

As {he daia in Table 1 shows, Comparative Examples A, B, C, and T bad
unacceptahly high tack values even though they passed Lhe flexibility test. Comparative
Example D failed the flexibility test becanse 1l cracked and flaked off the pelyester film.
Useful compositions pussess hiph enouph cohesive strength Lo pass tack testing and not
transfer residue to the fest probe.  Comparative Example F had too low a cobesive
sirength. The Ty was not a necessary requirement for determining tack, fe., Ty was not a
goed indicator of whether o sample passed the tack test. But, to pass the mandre] test, the

T, shauld be below about 35° T

16
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Example 9
Teteapalymer nvade by semi-centinuous enulsion polymerization

A aaluiion of 1.0 grams carbon tetrabromide was prepared in s mixture of 273
grams 2-FHA, 200 prams IBOA, 12,5 gams MAA and [2.5 grams AA yiclding 509
grams of 2 nonomer solution containing 35/40/2.5/2.5 parts 2-CHAMTOBA/MAAAA, Of
the total monomer solution, 50 grams was charged inte o twe-liter splil resin fask. aloag
with 390 prams of deionized water and 1.5 gram of sadium dodecyl henzene sulfomate.
Lhe head was placed on the tlask and a thermocouple, nitrogen inlet, and mechanical
stirrer attached.  The contents were heated with infrared lamps (o shout 66° C while
stirring at 350 cpm1. A solution of 1.2 grams potassium persulfate in 20 grams deionized
water was charged. the flask sealed, and 2 vacuum pulled on the flask tour times, breaking
1t each time with nitrogen.  Fhe flask was held at 60° C for 20 minutes, then heated to
80° O over [0 minutes to yield 4 seed polymer. A pre-emulsian of the remaining 450
grams of the mepomer solution wag preparsd by charging a solution of 4.5 grams of
sedium dadecy) bengene sulfonate in 201 grams of deionized water to it and stinfop ander
nitrogen.  This pre-emnlsion was added dropwise to the two liter split resin flask
containing the seed polymer at a rate of & grams per minute. The addition tuok almost 2
hows. After the addition, the stirmng rate was reduced to 200 rpm and the reaction held at
80 £ for two hours, then the resulting latex was filtered through doubled vver cheesecloth
into a jar. Low levels of cougulum were noted around the thermocouple and sticring

paddle.

Terpelymers made by semi-continuous comulsion polymerization

Using the procedure of Bxample Y, monomer solutions of either 300 grams 2-EFlA,
175 grams 1BOA, 25 grams MAA, and | gram carbon ietrabromide (Example 10) or 230
prams 2-EHA, 225 prams IBOA, 25 grains AA, and [ gram carbon tetrabromide (Example
1) were polymerized.  The monomer solution of Example 10 conlained 60/35/5 paris
2-BEHA/MBOAMAA.  The monomer solution of Example (1 contained 50/45/5 parts
2-EHA/BOAAA,
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Example 12
Helerogeneous copolymer made by sequential emulsion pelymerization

A first manomer solution of 1.3 grams carbon leirabromide wus prepared in a
mixfure of 150 grams 2-EHA, 87.5 grams IBOA, and 12.5 grams MAA. Of the fst
monomer solution, 30 grams was charged into a twor-liter split resin flask along with 390
prams ol deienized water and 0.5 gram of sodium dodecyl benzene sulfonate. The head
was placed on the flask and a thermocouple, nitrogen inlet, and mechanical stirec
attached. The contents were healed with infrured lamps fo about 60° C while stirring at
330 rpm. A solution of 1.36 grams potassium persulfate in 20 grams deionized water was
charged, the flask scaled, and a vacuimm pulied on the flask four times, breaking il each
time with nitcogen. ‘The flask was held at 60° C for 20 minuies, ther: heated to 80° C over
10 minutes. Of the remaining amount of the first monomer solution, a pre-emulsion wag
prepared by charging a solution of 2 grams of sodium dodecyl benzene sulfonate in $0
orams of deionized water io ihe fitst monomer solution and stiring under nitrogen. This
pre-emulsion was added dropwise to the two-liter flask at a rate at'§ grams per minute, the
addition taking one hour. After the addition the reaciion held at 80° C for thirty minules.

A second pre-emulsion was prepared by adding a sclution of 2.5 grams of sodium
dodecyd henzeac sulfonate in 121 grams of deionized water to a solution of 0.5 prams
carbon tetrabromide in a mixture of 123 pramy 2-EHA, 112.5 grams TBOA, and 12.3
grams AA and stiring under nitrogen. This second pre-emulsion was charged dropwisc to
the two liter flask over the course of 1.5 hours. After the addition, the stiming mte was
reduced to 200 rpm and the reaction held at 80° C for twe hours, then the resulting Jatex
was filtered through dounbled over cheeseelath nto a jar. Low levels of coagulum were

noted as a seum Hoating at the top of the reactor.

Examples 13 1o 16
Capolymers made by solution polymerization and inversion in water
Into a 120 milliliter glass bottle was charged 24 wrams of monomers {delailed in

Table [1 below, all movomer amoewits Jisted i prams), 120 milligrams of carbon

tetrabromide, 38 prams  of  methylethyl  kelone,  and 72 milligrams  of

azobis(isobutyronitrile). The contenis of the hotile were swept with nitiogen al about 1

liter per minute for two minules, then the bolile was capped and tumbled in a waler bath

JP 2004-512292 A 2004.4.22
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for 24 hours at about 53% C vielding a moderate viscosity solution. 15 grams {containing &
wrams of pelymer or 8.3 milliequivalents of carbuxylic acid) of the resulting selution was
charged inlo a 230 milliliter round bottorm flagk containing a solution of .67 grams (7.5
millicquivalents, 90% neutralization) of 2-amine-2-methyl-1-popanol in 14 geams of
deiopized water with moderafe agitation.  The solvent was yemoved from the cesulting
dispersion by a rotary evaporatar set at about 63% £ at a reduced pressure of 40 kilopaseals
vielding a milky white dispersion. The resulting dispersivns were coated as described

above.

Tabrle 1: Monomer Charges Used for Selution Polymerization and Inversien

" Example | ZEHA [ IROA | CHXMA | AATT, (°C) g) | Flexibility |
i 13 | 126 | 90 0 |24 Pass__|
14 | 1A [Tz 0 Pass
L 15 [ er | o 1 108 -
: 16 B4 L0 ) 132

|Compacative G| 6.0 4 15.6

CIIXMA = cyclohexyl methacrylate

Example 17 to 19, Comparative Example H

Copolviners made by suspension pelymerization

In a one liter Mortonized sphit resip (lask was sharged 240 grams of 4 menomer
mixlure {detailed in Table [L, all monomer amounts listed in grams). Added to the flask
was 6.9 grams Ludox™ 50 (50% by wi colloidal silicu in water, available from Aldrich,
Milwaukee, W), 360 grams deionized watee. 042 grams adipie acid/dicthanol amine
condensule {a 50% solids used as a promoter, prepared according to the procedure
diselosed i (LS, Palent No. 5,238,736}, and 0.08 grams polassiom dichromate, The head
was placed on the flask and a thermeceuple, niteogen inlet, and mechanical stirrer
attached. The entire content inside the flask s mixed. The pH is measured and adjusted
by adding ammenium hydroxide o a pH between 4 and 5. The mixture was then

transterred o 4 Waring e

flender and expased (o high shear (about 22,000 rpm) for six
minutes total, vsing shear for aboul fwo minutes at a time 1o avoid overheating the
mixture,

The mixture was then retumed to the Marlonized flask and (.36 grams of Yazo™

G4 (azo-his{isabulyronitnle) initiatar, available fom EL du Ponl de Nemows & Co,
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Wilmington, DE) was added. A nitrogen purge was started and the mixiure s agitsted

gently for several minutes to let the initiator dissolve. The agitation specd is adjusted to

abaut 300 rproand the lemperatues was sel at about 60° €. The reaction slarted within

minutes and was allowed tw exatherm.  Afler exotherming, ibe temperature was

maintained at about 60 C for about four hours.

Table LII: Manomer Charges Used tfor Suspension Pelymerization
| Example | Parts 2-EHA |1BOA [ MAA T, (°C) |Tuck () Flexibility ;
Comparative H] 70:25/3 | 168 60 T 12 | 241 7135 T Pasgs |
17 Awiass 120 | 108 | 12 -14 0 . Pass

18 ssans ) 132 e 12 | -z | T ]

Lt Usemss e[ s [z o5 0 -

The “Parts”™ column indicates the parts by weight of lhe 2-DHANBOA/MAA
components.  Thus, for Exarople 17, af the 240 grams of the monemer mjxture, 50 parts
by welght was 2-ElLA, translating te 120 grams. The data in Table Il shows that

Comparative Example H had anacceptably high 1ack.

Example 20
Cosmetic cxample of body lations

An oil-in-water bady lation was prepared from the cmulsion palymer of Example 1
as follows. In separaie vessels the componsnts of Phase A and Phase B in Table 1V were
heated lo about 70° C swith miving. Phase B was added to phase & and homogenized
using # high shear mixer. Afier cooling, a substantive, non-greasy, non-tacky body lotion
resulted. Body lotions from the emulsion polymers of Examples 2, 6, 7, &, 16, and 18
were prepared in similar fashion by replacing Example 1 emulsion polymer with the
appropriate polymers from Examples 2, 6, 7, 8. 16, and 18, The percentages in Table 1V

are weight percent of the tofal lotion composition.

JP
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Table [V: Qil-in-Waler Body Latian

10%
2%

Glveeryl sienate

3%

Stearic acid
Ceteth 2¢

4%
1%

Lanalin uil

0.6%

Phase B

Deionized water

3% |

HEC

Ex 1 Bmulsion Polymer |

5%
(1.2%

{Tricthanol amine

T |

Examples 21 and 22

Cosmetic examples of moisturizing foundation

An oil-in-water foundation was prepared from the emulsion polymer of

Example 12 or a one-to-one blend of the emalsions from Fxamples 10 and 11 as folluws,

A pigment masterbalcl was prepared by milling 80 parts of titanium dioxide with 9.5 parts

of yeliow iron oxide. 8.3 parts of red iren oxide, 0.7 parls of black iron oxide, and 42.3

parts of tale. In separaie vessels the components of Phase A and Phase B in Tuble V were

heated to 75° C wilh mixing. Phase A way adiled to phase B and homogenized using a

high shear mixer. Coaling under low sgitation yields a creamy moisturizing foundation,
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Table Vi Oil-in-Waler Foundation

Phase A
Mineral oil
Isopropyl myristate

Glyeeryl stearate

Stearic acid

lPhase B

Pigment master barch
Deionized waler

Ex. 12 Emulsiou Polymer

Ex. 10 Eirulsien Polymer

Ex. 11 Enlsion Polymer

Lecithin

Magnesium alummnum sihcate

HEC

Triethanol amine

[Taample21  Thxample 22 !
CTeAw T T eAw
% 4%
2% 2%
—2o% 26%
4%, 14%
R
4%
%
494
T2 2%
eV PEC
0.4% 0d% |
% %

Example 23

Cuosmshic example of mascar

An gil-in-watcr mascara was prepared from the cmulsion polymer of Example 4 ag

follows. In sspatate vessels lhe components of Plase A and Phase B in Table ¥ were

heated to 70° C with miving, Phase B was added to phase A and homeogenized using &

high shear mixer. Atter cooling, a flake-, smudge-, and water-resistant masecara results.

Maseara from the emulsion polymers of Example 8 aod Comparative Exaniples A and B

were prepared in similar fashion as was a control with water in place of the emulsion

polymer.
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Tahte V1: Qil-in-Walter Mascara

Phase A

Carmba Wax e
Tsopropyl myristate %
Giveeryl stearate 3%
Stearic acid 3%
Black jron oxide 10%
Phase B
Detonived water 43.5% |
Ex. 4 Emulsion Polymer 2%
PVP 1%
HEC 0%
Triethanol amine R T 5

A partion of cach maseara formulation was coated with a knife eoater onto 0.00135
inch (38 micrometers) polvester film to a dry coating thickness of ahout 0.002 inch {51
micrometers).  Afler drying at room temperature for aboul 24 hours, the voulings were
qualitatively assessed for smudge resistance, fack. flake resistance, and water resistance.
Smudge resislance was Judged by rubbing wilth a finger and secing how much had

trupslerred to the finger. Tack was judged by pressing a finger down briefi

¢ unct remaving
it, seeing how strong a bond was formed to the coating.  Flalee resistance was assessed by
hending and creasing the polyester film and chserving il the muscara coating eracked off
the film. Woater tesistance was judged by suspending a 1 inch sirip of the coaied filim in an
agitated 32°C waler bath dor abont 20 minutes, then assessing the smudge resistance of the
still wel cpating.  Exarmples 4 and & and Comparalive B fotmed balls of coating on
rubbing in this lest, suggesting that the ceating integrity was still good, but the adhesien of
ihe conling Lo the polyester had been compromised by the water. Hesulls arc shown in

Table VT below.

Table VII: Qualifative Testing of Mascara Performance

i Polymer Used Transfer Tack Flake Wel Transfler

[ Mone A lat ~ Low | Sgme Complete

" Bxampled MNone | Tow TNone | Ballsup |
Example ¥ None Low Nong Ballsup

. Compulive A Some | Moderate None _Some_

_Comparative B | Snine Moderate Non " Balls up.

2i-
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Data for Exaroples 4 and 8 showed thal ihey have all the desitable features or a
mascara applicatinn.  The sontrol sample containing no palyrer had unaceeptably high
amount of transter.  Comperative cxamples A and B alse showed some transfer and

moederate tack.
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WHAT 15 CLAIMED I8:

1. A composition i the form of an aquenus emulsion or dispersion said composition
comprising:
(a) at least one copelymer comprising (i) about 10 to 83 weipht percent of
{methlacrylate ester of C: to Cyy slraight andfor branched chain alkyl
aleahol, (i1} about 10 lo 70 weight percent of (methjacrylate ester of a
safurated or unsatuated cyelic aleohol comaining 6 to 20 carbon elomy;
and
{b1 an aquenus cartier, solvent, ur vehicle companent,
said composition wsed lor cosmetie and persenal care applications, wherein when
said cosmuetie application is a hair care composition, said hwr care composition does not

have a reshupeable eiTect.

2. The composition of claim 1. wherein said {a)(1) compunent Is selected from the
group conzisting of iseoutyl {methlacrylate, n-butyl (methjacrylate, isabutyl asrylate, t-
butyl (methacrylate, 2-methylbutyl acrvlate, 2-ethylhexyl {methlaccvlale, n-octyl
{methjacrylate, isononyl (methlacrylate, lauryl (meth)acrylate, vetadeeyl (methjacrylate,

and combinalions thereof.

k3 The composibon of elaim 1, whereln said (8)(ii) component s selected from the
growp consdsting of bieyelo[2.2. 1 Theptyl (meth)acrylate; adamantyl {(metbjacrylale; 3,5-
dimethyladamantyl (meth)acrylate: isobornyl (methjacrvlate; tolyl {methjacrylate; phenyl
(methacrylale;  (-hutvlphenyl  (meltacrylate;  2Z-naphihy]l  (methacrylate;  benzyl
methacrylate;, cyolohexy] methacrylate, meathyl methacrylate; 3,3,5-trimelhylevelohexyl
meihacrylate: dicyclepentenyl {methlaceylate; 2-{dicxelapentenyloxylethyl

(methjacrylate; wd combinaiions thereof.

4, The compasition of claim | wherein said copalymer further comprises up to about

20 weight percent of a hydrophilic monomer.
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3. The compasition of tlaim 4, wherein said hydrmphilic monomer is selected from
the wroup consisting of acrvlic acid, methacrylic acid, N-vinyl-Z-pyreolidone aml

combintaions thereof.

6. The compesition of claim [, wherein said compusition is Formed mto a film, sad

film baving less than about 30 grams of tack when lested aceording to ARTM 13 2070-95,

7. I'he composilion of claim 1, wherein sald composition is Tormed into s film, said

film passes the flexibility test when tosted according tn ASTM D 4338-97.

3. The composition of claim 1, wherein said copolymer buas average particle size of

Isss than aboul T micrometers.

9. The compesilion of claim 1 used i ecosmetio and personal vare applications
selected (rom the group consisting of mascara, foundation, rouge, face powder, cye liner,
cveshadow, lipstick, insect repellent, nail polish, skin moisturizer, skin cream, bady Jotion,

and sunscreen.

10, The composition of claim |, wherein said hair care composition is selecled from

ihe group consisting of shampoos, conditioners, haiv sprays, mousses, and gels.
11, The composition of clain 1 having a Ty less than 35% C.

12, The composition of clutn: 1 fucther comprising ingredients selocted from the group
consisting of emollients, humcctants, propellants, pigments, dyes, buffers, organic
susperdding agents, inorganic suspending agents, organie thickening wgenls, inorganc
tlickening apents, waxes, surfaclants, plastivizers. preservatives, flavoring agenls,

perfumes, vitamins, berbal extracls, skin bleaching agents, hair bleaching agents, skie

coloring agenty, hair colorine agenls, smtimicrobial agents, and anfifunpal agents and

sombinations thereot.

13, The compasition af claim [ comprising a blend of suid coputymer,

-
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id. The composition of claim |, wherein said {b) component is selected fiom the group
consisting of water, Cy o €y branched or straight chain aliphatic alcohel, and

combinaiions thereul’

15, The composition of elaim 14, wherein said €) 10 Gy branshed ar steaight chain
aliphatic alcohal is selected from the proup consisting of ethanal, n-propane], 2-prapanol,

und combinations thereof.

16 The composition of claim 14 further comprising solvents selecled from the group
consisting of hexamethyldisiloxane, cyelic silicones, Cy to )y alkancs, zectone. and

hydroflucroethers.
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