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(57) ABSTRACT 

The present invention relates to a method of making up kera 
tinous substances, especially the skin, lips, hair, or nails, the 
method comprising the following steps: 

a) applying to the keratinous substances at least one make 
up composition comprising: 
i) at least one volatile solvent; 
ii) particles With non-Zero magnetic susceptibility; and 

b) applying a magnetic ?eld to the deposit to modify the 
orientation and/ or displace at least some of said particles 
With non-Zero magnetic susceptibility. 
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METHOD OF APPLYING MAKEUP TO A 
SURFACE AND A KIT FOR IMPLEMENTING 

SUCH A METHOD 

[0001] The present invention relates to applying makeup to 
keratinous substances, in particular the skin, the lips, the 
nails, or hair, eg the eyelashes. 
[0002] The applicant company has internally developed 
makeup compositions, in particular for the lips, that include 
magnetic particles that are capable, in the presence of a mag 
netic ?eld, of being oriented and/or displaced, and of causing 
neW optical effects. 
[0003] A problem posed With such compositions is long 
term durability of the effect obtained. 
[0004] The invention seeks to propose a composition for 
applying to keratinous substances, in particular the skin or the 
lips, that enables a durable result to be obtained. 

Make-Up Method 

[0005] In one aspect, the invention provides a method of 
making up keratinous substances, especially the skin and lips, 
comprising the folloWing steps: 
[0006] a) applying to the keratinous substances at least one 
make-up composition comprising: 

[0007] i) at least one volatile solvent, especially a volatile 
oil; and 

[0008] ii) particles With non-Zero magnetic susceptibil 
ity; and 

[0009] b) applying a magnetic ?eld to the deposit to modify 
the orientation and/or displace at least some of said particles 
With non-Zero magnetic susceptibility. 
[0010] The presence of at least one volatile solvent, espe 
cially a volatile oil, is advantageous since immediately after 
application it endoWs the magnetic particles With a certain 
mobility under the effect of a magnetic ?eld, and folloWing a 
certain drying period, it also immobiliZes those particles in 
the orientation imposed upon them. 
[0011] Advantageously, the composition includes at least 
one ?lm-forming polymer, Which can further enhance immo 
biliZation of the particles after drying. 
[0012] The magnetic ?eld may be applied to form at least 
one pattern on the composition, the pattern being linked to the 
shape of the ?eld lines, for example. 
[0013] If appropriate, a layer of a second cosmetic compo 
sition may be applied to the layer containing the magnetic 
bodies, for example to obtain an effect of depth, gloss, 
smoothness, or otherWise. Said second composition may be 
transparent, colored or not colored. The second composition 
may also be applied to the surface before the ?rst composi 
tion, for example to create a colored background or to 
improve the hold of the ?rst composition and/or for comfort. 
[0014] The magnetic ?eld may be applied until the compo 
sition containing the magnetic bodies obtains a ?xed appear 
ance, i.e. the appearance of said composition ceases to vary 
even if the magnetic ?eld continues to exist. In a variant, the 
magnetic ?eld may be applied for a period of time that is 
shorter than the period of time that causes all of the magnetic 
bodies in the exposed region to be permanently displaced 
and/or oriented. Since the clarity and/or the color of the 
composition change progressively under the effect of the 
magnetic ?eld, the user can stop subjecting the magnetic 
bodies to the ?eld When the ?rst composition presents the 
desired appearance. 
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[0015] The magnetic ?eld may be exerted successively on 
different regions of the surface that are coated With the com 
position. 
[0016] The magnetic ?eld may be exerted on regions of the 
surface that are disjoint, so as to create separate patterns, for 
example. 
[0017] A region of the surface coated With the composition 
need not be exposed to the magnetic ?eld, so as not to modify 
the appearance of the composition in said region after it has 
been deposited. 
[0018] TWo regions of the surface may be exposed 
unequally to the magnetic ?eld. 
[0019] The composition may be applied in various ways, 
eg by means of a cosmetics applicator that is preferably 
non-magnetic and that is selected from brushes, ?ocked end 
pieces, foams, Woven fabrics, non-Woven fabrics, brushes, or 
combs, for example, or it may be applied Without using an 
applicator, With the composition being spread on With the 
?ngers, or sprayed on, for example. 
[0020] The invention also provides a kit for implementing 
the method described above. 
[0021] Said kit may comprise: 

[0022] a makeup composition comprising: 
[0023] i) at least one volatile solvent, especially a volatile 

oil; and 
[0024] ii) particles With non-Zero magnetic susceptibil 

ity; and 
[0025] a magnetic device. 

[0026] Advantageously, the composition further comprises 
at least one ?lm-forming polymer. 
[0027] The magnetic device may comprise at least one 
permanent magnet or an electromagnet poWered, for 
example, by a battery, in Which case the magnetic device may 
include a sWitch so that the electromagnet can be poWered 
selectively With electricity. 
[0028] The magnetic device of the kit may be arranged to 
create a magnetic ?eld of orientation that varies With time. 
When the magnetic device comprises a magnet, the device 
may, for example, include a motor to rotate the magnet. In a 
variation, the magnetic device may include a plurality of 
solenoids disposed so that, When sequentially poWered With 
electricity, a rotating magnetic ?eld is generated. 
[0029] A rotary magnetic ?eld may, for example, produce a 
pattern With symmetry of revolution, for example a pattern 
giving the impression of a sphere in relief. 
[0030] The electromagnet or electromagnets may be poW 
ered permanently or intermittently, as dictated by the user. In 
particular, the magnetic device of the kit may be arranged so 
that the electromagnet or electromagnets are not poWered 
While the magnetic device is not correctly positioned close to 
the surface coated With composition. 
[0031] The magnetic ?eld is, for example, at least 50 mT 
[megaTorr], or even at least 0.2 T or 1 T. 

[0032] In order to render application of the magnetic ?eld 
easier, the magnetic device of the kit may include a member 
that alloWs it to be positioned relative to the surface on Which 
the composition has been deposited. This may, for example, 
prevent the magnetic device from accidentally coming into 
contact With the composition and/ or to alloW the pattern pro 
duced to be centered on the region concerned. 
[0033] The magnetic device of the kit may be attached to an 
applicator alloWing the cosmetic composition to be applied. 
This reduces the number of articles that are manipulated by 
the user and facilitates making up. 
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[0034] The magnetic device of the kit may include a magnet 
mounted at one end of a rod having its other end connected to 
a grip member of an applicator serving to apply the cosmetic 
composition. 
[0035] The magnetic ?eld may also be exerted by means of 
a magnetic structure, especially a ?exible structure, compris 
ing alternating N and S poles. Such a structure may, for 
example, produce repeating patterns on the composition, for 
example stripes. 
[0036] The kit may include a casing housing the cosmetic 
composition and the magnetic device. By Way of example, the 
casing may then include a plurality of magnets of different 
shapes to produce different patterns. 
[0037] In a further aspect, the invention provides a cosmetic 
composition comprising: 

[0038] at least one volatile solvent, especially a volatile 
oil; and 

[0039] magnetic bodies comprising metallic iron, 
optionally coated, especially soft iron. 

[0040] Advantageously, the composition includes at least 
one ?lm-forming polymer. 
[0041] The presence of metallic iron ensures that the mag 
netic bodies are highly sensitive to the magnetic ?eld. 
[0042] The invention can be better understood from the 
folloWing detailed description of non-limiting examples, and 
from an examination of the accompanying draWings, in 
Which: 
[0043] FIG. 1 diagrammatically shoWs an example of a kit 
for carrying out the method; 
[0044] FIG. 2 shoWs the composition being applied to the 
lips; and 
[0045] FIG. 3 shoWs exposure of the composition to a mag 
netic ?eld. 
[0046] The kit 1 shoWn in FIG. 1 comprises a receptacle 2 
containing a ?uid composition C for application to the lips, 
and an applicator 3 comprising an application member 4 
mounted at one end of a rod 5 having its other end connected 
to a grip member 6 that also constitutes a closure for the 
receptacle 2. 
[0047] The receptacle 2 is provided With a Wiper member 7 
for the rod 5 and the application member 4, in conventional 
manner. 

[0048] The kit 1 also comprises a magnetic device 10 Which 
is constituted by a permanent magnet, for example, but Which 
in a variation (not shoWn) may comprise at least one electro 
magnet, or a magnet that is attached to a mechanical or 
electromechanical system causing it to move in a predeter 
mined manner to create a pattern With the desired shape on the 
deposit of the composition to be produced. 
[0049] The kit 1 is used by ?rstly applying the composition 
C using the applicator 3, as shoWn in FIG. 2, for example in 
the form of one or more thin layers then, as shoWn in FIG. 3, 
by exposing the composition that has been deposited to a 
magnetic ?eld before it dries, to enable the desired pattern to 
be formed. 
[0050] In one aspect of the invention, the composition con 
tains at least one volatile solvent. 

Volatile Solvents 

[0051] The term “volatile solvent” as used in the context of 
the present invention means a solvent that is liquid at ambient 
temperature, having a non-Zero vapor pressure at ambient 
temperature and atmospheric pressure, in particular a vapor 
pressure in the range 0.13 pascals (Pa) to 40000 Pa (10'3 
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millimeters of mercury (mm Hg) to 300 mm Hg), and pref 
erably in the range 1.3 Pa to 13000 Pa (0.01 mm Hg to 100 
mm Hg), and preferably in the range 1.3 Pa to 1300 Pa (0.01 
mm Hg to 10 mm Hg). 
[0052] In general, the quantity of solvent(s) depends on the 
nature of the surface to Which the composition is intended to 
be applied. 
[0053] The solvent may be selected from Water, organic 
solvents, and oils. 
[0054] The oil may be a silicone oil or a hydrocarbon oil, or 
may include a mixture of such oils. 
[0055] The term “silicone oil” as used in the context of the 
present invention means an oil including at least one silicon 
atom, and in particular at least one Si4O group. 
[0056] The term “hydrocarbon oil” means an oil containing 
mainly hydrogen and carbon atoms and possibly oxygen, 
nitrogen, sulfur, and/or phosphorus atoms. 
[0057] The volatile hydrocarbon oils may be selected from 
hydrocarbon oils having 8 to 16 carbon atoms, and in particu 
lar C8-C16 branched alkanes (also termed isoparaf?ns) such 
as isododecane (also termed 2,2,4,4,6-pentamethylheptane), 
isodecane, isohexadecane, and oils sold under the trade 
names Isopars® or Permethyls®, for example. 
[0058] Volatile oils that may also be used are volatile sili 
cones, such as volatile linear or cyclic silicone oils, for 
example, in particular oils having a viscosity E8 centistokes 
(cSt) (8><10_6 square meters per second (m2/s)), and having in 
particular 2 to 10 silicon atoms, and in particular 2 to 7 silicon 
atoms, the silicones possibly including alkyl or alkoxy groups 
having 1 to 10 carbon atoms. In the invention, suitable volatile 
silicone oils that may be mentioned are in particular dimethi 
cones having a viscosity of 5 cSt to 6 cSt, octamethylcyclotet 
rasiloxane, decamethylcyclopentasiloxane, dodecamethyl 
cyclohexasiloxane, heptamethylhexyltrisiloxane, 
heptamethyloctyltrisiloxane, hexamethyldisiloxane, octam 
ethyltrisiloxane, decamethyltetrasiloxane, dodecamethyl 
pentasiloxane, and mixtures thereof. 
[0059] It is also possible to use ?uorinated volatile oils such 
as nona?uoromethoxybutane or per?uoromethylcyclopen 
tane, and mixtures thereof. 
[0060] A composition of the invention may contain 0.01% 
to 95% by Weight of volatile oil relative to the total Weight of 
the composition, and preferably 1% to 75% by Weight. 
[0061] The composition may comprise at least one organic 
solvent selected from the folloWing list: 

[0062] ketones that are liquid at ambient temperature, 
such as methylethylketone, methylisobutylketone, 
diisobutylketone, isophorone, cyclohexanone, or 
acetone; 

[0063] alcohols that are liquid at ambient temperature, 
such as ethanol, isopropanol, diacetone alcohol, 2-bu 
toxyethanol, or cyclohexanol; 

[0064] glycols that are liquid at ambient temperature, 
such as ethylene glycol, propylene glycol, pentylene 
glycol, or glycerol; 

[0065] propylene glycol ethers that are liquid at ambient 
temperature, such as propylene glycol monomethyl 
ether, the acetate of propylene glycol monomethyl ether, 
or dipropylene glycol mono n-butyl ether; and 

[0066] short-chain esters (containing a total of 3 to 8 
carbon atoms), such as ethyl acetate, methyl acetate, 
propyl acetate, n-butyl acetate, or isopentyl acetate. 

[0067] The composition may also comprise Water or a mix 
ture of Water and hydrophilic organic solvents Which are 
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routinely used in cosmetics, such as alcohols, in particular 
linear or branched loWer monoalcohols containing 2 to 5 
carbon atoms, such as ethanol, isopropanol or n-propanol, 
polyols such as glycerine, diglycerine, propylene glycol, sor 
bitol, penthylene glycol, or polyethylene glycols, hydrophilic 
C2 ethers and C2-C4 aldehydes. 
[0068] The Water or mixture of Water and hydrophilic 
organic solvents may be present in the composition in an 
amount in the range 0% to 90%, in particular 0.1% to 90% by 
Weight, and preferably 0% to 60% by Weight, more particu 
larly 0.1% to 60% by Weight relative to the total Weight of the 
composition. 
[0069] In accordance With an aspect of the invention, the 
composition applied contains at least one ?lm-forming poly 
mer. 

Film-Forming Polymers 
[0070] The term “?lm-forming polymer” means a polymer 
that can form, by itself or in the presence of an additional 
?lm-forming agent, a continuous ?lm that adheres to a sur 
face, in particular to keratinous substances, and preferably a 
cohesive ?lm, and better still a ?lm having cohesion and 
mechanical properties such that said ?lm may be isolated 
from said surface. 
[0071] Suitable ?lm-forming polymers for use in the com 
position of the invention that may be mentioned include syn 
thetic polymers, of the radical or polycondensate type, natural 
polymers, and mixtures thereof. 
[0072] As ?lm-forming polymers, mention may be made in 
particular of acrylic polymers, polyurethanes, polyesters, 
polyamides, polyureas, and cellulose/cellulosic polymers, 
such as nitrocellulose. 

[0073] Said ?lm-forming polymers may be separated into 
four categories depending on their solubility as regards an 
aqueous phase or a liquid oily phase. 
[0074] In one example, the ?lm-forming polymer is at least 
one polymer selected from the group comprising: 

[0075] ?lm-forming polymers that are soluble in the liq 
uid oily phase of the composition, in particular lipo 
soluble polymers; 

[0076] ?lm-forming polymers that are dispersible in the 
liquid oily phase of the composition, in particular poly 
mers in the form of non-aqueous dispersions of polymer 
particles, in particular dispersions in silicone or hydro 
carbon oils; 

[0077] aqueous dispersions of particles of ?lm-forming 
polymers, usually termed “latexes”; in this case, in addi 
tion to the liquid oily phase, the composition must 
include an aqueous phase; 

[0078] hydrosoluble ?lm-forming polymers; in this case 
also, the composition must include an aqueous phase in 
addition to the liquid oily phase. 

[0079] In a further implementation of the invention, the 
?lm-forming polymer contains silicone and may be selected 
from polymers With a non-silicone organic backbone grafted 
With monomers containing a polysiloxane. 
[0080] In a further implementation of the invention, the 
?lm-forming polymer contains silicone and is selected from 
silicone polymers grafted With non-silicone organic mono 
mers. Said polymers may be liposoluble, lipodispersible, 
hydrosoluble, or dispersible in an aqueous medium, as appro 
priate. 
[0081] For obvious reasons, the quantities of ?lm-forming 
agent in the compositions of the invention can vary signi? 
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cantly, especially as a function of the nature of the ?lm 
forming agent under consideration and also of the desired 
qualities of the composition into Which it is incorporated. 
[0082] Thus, the cosmetic compositions of the invention 
may contain an amount of ?lm-forming polymer(s) Which 
can be from 0.01% to 65% by Weight, especially 0. 1% to 60% 
by Weight, in particular 1% to 45% by Weight relative to the 
total composition Weight. 
[0083] The composition may comprise, as a polymer, a 
dispersion of particles of a graft ethylenic polymer in a liquid 
oily phase. 
[0084] The term “ethylenic” polymer means a polymer 
obtained by polymerizing monomers comprising an ethyleni 
cally unsaturated bond. 
[0085] The dispersion of graft ethylenic polymer is exempt 
of stabilizing polymer Which is distinct from said graft poly 
mer, such as those described in EP-A-0 749 747 and described 
beloW, and the surfaces of the particles of graft ethylenic 
polymer are thus not stabilized by said additional stabilizing 
polymers. The graft polymer is thus dispersed in the liquid 
oily phase in the absence of additional stabilizer at the particle 
surface. 
[0086] The term “graft” polymer means a polymer having a 
backbone comprising at least one pendant side chain or chain 
located at a chain end, preferably a pendant chain 
[0087] Advantageously, the graft ethylenic polymer com 
prises an ethylenic backbone that is insoluble in the liquid oily 
phase, and side chains Which are covalently bonded to said 
backbone and are soluble in the liquid oily phase. 
[0088] In particular, the graft ethylenic polymer is a non 
cross-linked polymer. In particular, the polymer is obtained 
by polymerizing monomers comprising a single polymeriz 
able group. 
[0089] The graft ethylenic polymer is a graft acrylic poly 
mer, for example. 
[0090] The graft ethylenic polymer is capable of being 
obtained by radical polymerization, in an organic polymer 
ization medium, of: 

[0091] at least one ethylenic monomer, in particular at 
least one acrylic monomer and optionally at least one 
additional non-acrylic vinyl monomer, to form said 
insoluble backbone; and 

[0092] at least one macromonomer comprising a termi 
nal polymerizable group to form side chains, said mac 
romonomer having a mass average molecular Weight of 
200 or more and the amount of polymerized mac 
romonomer representing 0.05% to 20% by Weight of 
polymer. 

[0093] The liquid oily phase may contain the organic 
medium for polymerizing the graft ethylenic polymer. 
[0094] The liquid organic dispersion medium, correspond 
ing to the medium in Which the graft polymer is supplied, may 
be identical to the polymerization medium. 
[0095] HoWever, the polymerization medium may be 
Wholly or partially substituted by another liquid organic 
medium. After polymerization, said other liquid organic 
medium may be added, to the polymerization medium. The 
medium is then completely or partially evaporated off. 
[0096] The liquid oily phase may contain liquid organic 
compounds other than those present in the dispersion 
medium. Said other compounds are selected so that the graft 
polymer remains in the dispersed state in the liquid oily 
phase. 
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[0097] The liquid organic dispersion medium may be 
present in the liquid oily phase of the composition of the 
invention because the graft polymer dispersion obtained is 
introduced into the composition. 
[0098] The liquid oily phase preferably mainly comprises 
one or more liquid organic compounds (or oils) as de?ned 
beloW. 
[0099] In particular, the liquid oily phase may be a non 
aqueous liquid organic phase Which is not miscible With Water 
at ambient temperature (250 C.). 
[0100] The term “liquid organic compound” means a non 
aqueous compound Which is in the liquid state at ambient 
temperature (250 C.) and Which thus ?oWs under its oWn 
Weight. 
[0101] Examples of liquid organic compounds or oils 
Which may be present in the liquid organic dispersion 
medium that may be mentioned are: 

[0102] liquid organic compounds, in particular non-sili 
cone or silicone, having an overall solubility parameter 
in the Hansen solubility space of 18 (MPa)l/2 or less, 
preferably 17 (MPa)”2 or less; 

[0103] mono-alcohols having an overall solubility in the 
Hansen solubility space of 20 (mPa)l/2 or less; and 

[0104] mixtures thereof. 
[0105] The overall solubility parameter 6 in the Hansen 
solubility space is de?ned in the article “Solubility parameter 
values” by Eric A Grulke in the “Polymer Handbook”, 3rd 
edition, Chapter VII, p 519-559 by the relationship: 

a:(aD2+aP2+aH2)1/2 
in Which: 

[0106] odD characterizes the LONDON dispersion 
forces from the formation of dipoles induced during 
molecular impacts; 

[0107] 61, characterizes the DEBYE interaction forces 
betWeen permanent dipoles; and 

[0108] 6H characteriZes the speci?c interaction forces 
(hydrogen bonds, acid/base, donor/acceptor, etc). 

[0109] The de?nition of solvents in the Hansen solubility 
space is described in the article by C M Hansen, “The three 
dimensional solubility parameters”, J. Paint Technology, 39, 
105 (1967). 
[0110] Examples of organic liquid compounds, especially 
non-silicone or silicone, With an overall solubility parameter 
in the Hansen solubility space of l 8 (MPa)”2 or less that may 
be mentioned are liquid fats, especially oils, Which may be 
selected from carbon-containing, hydrocarbon-containing, 
?uorinated, silicone, optionally branched natural or synthetic 
oils, used alone or as a mixture. 

[0111] Of said oils, the folloWing may be mentioned: veg 
etable oils formed by esters of fatty acids and polyols, in 
particular triglycerides, such as sun?oWer seed oil, sesame 
seed oil or rapeseed oil, or esters derived from long chain 
alcohols or acids (i.e. containing 6 to 20 carbon atoms), 
especially esters With formula RCOOR' in Which R represents 
the residue of a higher fatty acid containing 7 to 19 carbon 
atoms and R' represents a hydrocarbon chain containing 3 to 
20 carbon atoms, such as palmitates, adipates, or benZoates, 
especially diisopropyl adipate. 
[0112] Linear, branched, and/or cyclic alkanes, Which may 
be volatile, may also be mentioned, in particular paraf?n oil, 
Vaseline oil or hydrogenated polyisobutylene, isododecane 
or ISOPARS, Which are volatile isoparaf?ns. Esters, ethers 
and ketones may also be mentioned. 
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[0113] It is also possible to mention silicone oils such as 
polydimethylsiloxanes and polymethylphenylsiloxanes, 
optionally substituted With aliphatic and/ or aromatic groups, 
optionally ?uorinated, or by functional groups such as 
hydroxyl groups, thiols and/or amines, and volatile silicone 
oils, in particular cyclic oils. 
[0114] In particular, silicone oils, Which may be branched, 
volatile, and/ or non volatile, may be mentioned. 
[0115] In particular, the folloWing non-silicone liquid 
organic compounds With an overall solubility in the Hansen 
solubility space of 18 (MPa)”2 or less may be mentioned: 

[0116] linear, branched or cyclic esters containing at 
least 6 carbon atoms, especially 6 to 30 carbon atoms; 

[0117] ethers containing at least 6 carbon atoms, espe 
cially 6 to 30 carbon atoms; and 

[0118] ketones containing at least 6 carbon atoms, espe 
cially 6 to 30 carbon atoms. 

[0119] The term “liquid mono-alcohols having an overall 
solubility parameter in the Hansen solubility space of 20 
(MPa)l/2” means liquid aliphatic fatty mono-alcohols con 
taining 6 to 30 carbon atoms, the hydrocarbon chain having 
no substitution group. Mono-alcohols in accordance With the 
invention that may be mentioned are oleic alcohol, decanol, 
octyldodecanol and linoleic alcohol. 
[0120] When the liquid oily phase of the composition is a 
non-silicone liquid oily phase, the macromonomers present 
in the grafted polymer are advantageously carbon-containing 
macromonomers as described beloW. 

[0121] In particular, When the liquid oily phase of the com 
position is a non-silicone liquid oily phase, the graft polymer 
present in the composition is advantageously a non-silicone 
graft polymer. 
[0122] The term “non-silicone graft polymer” means a 
graft polymer containing a mainly carbon-containing mac 
romonomer and optionally containing at most 7% by Weight, 
preferably at most 5% by Weight or even no silicone mac 
romonomer. 

[0123] When the liquid oily phase of the cosmetic compo 
sition of the invention is a silicone liquid oily phase, the 
macromonomers present in the graft polymer are advanta 
geously silicone macromonomers as described beloW. 

[0124] In particular, When the liquid oily phase is a silicone 
liquid oily phase, the graft polymer present in the composi 
tion is advantageously a silicone graft polymer. 
[0125] The term “silicone graft polymer” means a graft 
polymer mainly containing a silicone macromonomer and 
optionally containing at most 7% by Weight, preferably at 
most 5% by Weight, or even no carbon-containing mac 
romonomer. 

a) Monomers 

[0126] The choice of monomers constituting the backbone 
of the polymer, the macromonomers, the molecular Weight of 
the polymer, and the proportion of monomers and mac 
romonomers may be made as a function of the liquid organic 
dispersion medium to advantageously obtain a dispersion of 
particles of graft polymers, in particular a stable dispersion; 
this choice can be made by the skilled person. 

[0127] The term “stable dispersion” means a dispersion 
Which is not capable of forming a solid deposit or of liquid/ 
solid phase separation, in particular after centrifuging, for 
example at 4000 rpm for 15 minutes. 
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[0128] The graft ethylenic polymer forming the particles in 
dispersion thus comprises a backbone that is insoluble in said 
dispersion medium and a portion that is soluble in said dis 
persion medium. 
[0129] The graft ethylenic polymer may be a random poly 
mer. 

[0130] In accordance With the invention, the term “graft 
ethylenic polymer” means a polymer that can be obtained by 
radical polymerization: 

[0131] of one or more ethylenic monomer(s); 
[0132] With one or more macromonomer(s) in an organic 

polymerization medium. 
[0133] According to the invention, the term “graft acrylic 
polymer” means a polymer that can be obtained by radical 
polymerization: 

[0134] of one or more acrylic monomers, and optionally 
one or more additional non-acrylic vinyl monomer(s); 

[0135] With one or more macromonomer(s) in an organic 
polymerization medium. 

[0136] Advantageously, the acrylic monomers represent 
50% to 100% by Weight, preferably 55% to 100% by Weight 
(in particular 5% to 95% by Weight), preferably 60% to 100% 
by Weight (in particular 60% to 90% by Weight) of the (acrylic 
monomer+any non-acrylic vinyl monomer) mixture. 
[0137] In particular, the acrylic monomers are selected 
from monomers, the homopolymer of Which is insoluble in 
the dispersion medium under consideration, i.e. the 
homopolymer is in the solid (or undissolved) form at a con 
centration of 5% by Weight or more at ambient temperature 
(20° C.) in said dispersion medium. 
[0138] According to the invention, the term “macromono 
mer having a polymerizable terminal group” means any poly 
mer having at only one of its ends a polymerizable terminal 
group that can react during the polymerization reaction With 
the acrylic monomers and the optional additional non-acrylic 
vinyl monomers constituting the backbone. The macromono 
mer can form side chains of graft acrylic polymer. The poly 
merizable group of the macromonomer may advantageously 
be a group With an ethylenically unsaturated bond that can 
polymerize by radical polymerization With the monomers 
constituting the backbone. 
[0139] The term “carbon-containing macromonomer” 
means a non-silicone macromonomer, especially an oligo 
meric macromonomer obtained by polymerizing non-sili 
cone monomer(s) With an ethylenically unsaturated bond, 
and principally by polymerizing acrylic and/or non-acrylic 
vinyl monomers. 
[0140] The term “silicone macromonomer” means an orga 
nopolysiloxane macromonomer, in particular a polydimeth 
ylsiloxane macromonomer. 
[0141] In particular, the macromonomer is selected from 
macromonomers the homopolymer of Which is soluble in the 
dispersion medium under consideration, i.e. completely dis 
solved in a concentration Which is 5% by Weight or more and 
at ambient temperature in said dispersion medium. 
[0142] Thus, the graft acrylic polymer includes a backbone 
(or principal chain) constituted by a concatenation of acrylic 
patterns especially resulting from polymerization of one or 
more acrylic monomers and side chains (or grafts) derived 
from reacting the macromonomers, said side chains being 
covalently bonded to said principal chain. 
[0143] The backbone (or principal chain) is insoluble in the 
dispersion medium under consideration, While the side chains 
(or grafts) are soluble in said dispersion medium. 
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[0144] The term “acrylic monomer” as used in the present 
application means monomers selected from (meth)acrylic 
acid, esters of (meth)acrylic acid (also termed (meth)acry 
lates), and amides of (meth)acrylic acid (also termed (meth) 
acrylamides). 
[0145] Examples that may be mentioned of acrylic mono 
mers that can be used to form the insoluble polymer backbone 
When used alone or as a mixture are as folloWs, along With 
salts thereof: 

[0146] i) (meth)acrylates With formula (VIII): 

(VIII) 
CH2=C—COOR2 

in Which: 

[0147] R1 designates a hydrogen atom or a methyl group; 
[0148] R2 represents a group selected from: 

[0149] a linear or branched alkyl group containing 1 to 
6 carbon atoms, said group possibly comprising one 
or more heteroatoms selected from O, N and S in its 
chain; and/or possibly comprising one or more sub 
stituents selected from iOH, halogen atoms (F, Cl, 
Br, I) and iNR'R", Where R' and R", Which may be 
identical or different, are selected from linear or 
branched Cl-C4 alkyls; and/or possibly substituted 
With at least one polyoxyalkylene group, in particular 
With C2-C4 alkylene, in particular polyoxyethylene 
and/or polyoxypropylene, said polyoxyalkylene 
being constituted by repeating 5 to 30 oxyalkylene 
patterns; 

[0150] a cyclic alkyl group containing 3 to 6 carbon 
atoms, said group possibly comprising one or more 
heteroatoms selected from O, N and S in its chain, 
and/ or possibly comprising one or more substituents 
selected from OH and halogen atoms (F, Cl, Br, I). 

[0151] Examples of R2 that may be mentioned are methyl, 
ethyl, propyl, butyl, isobutyl, methoxyethyl, ethoxyethyl, 
methoxy-polyoxyethylene 350 OE, tri?uoroethyl, 2-hy 
droxyethyl, 2-hydroxypropyl, dimethylaminoethyl, diethy 
laminoethyl and dimethylaminopropyl. 
[0152] ii) (meth)acrylamides With formula (IX): 

(1X) 
R4 
/ 

CH2: 0 — CON 

\ 
R3 R5 

in Which: 

[0153] R3 designates a hydrogen atom or a methyl group; 
[0154] R4 and R5, Which may be identical or different, 

represent a hydrogen atom or a linear or branched alkyl 
group containing 1 to 6 carbon atoms, possibly compris 
ing one or more substituents selected from iOH, halo 
gen atoms (F, Cl, Br, I) and iNR'R" Where R' and R", 
Which may be identical or different, are selected from 
linear or branched alkyls C1-C4; or 

[0155] R4 represents a hydrogen atom and R5 represents 
a l,l-dimethyl-3-oxobutyl group. 
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[0156] Examples of alkyl groups Which may constitute R4 
and R5, that may be mentioned are n-butyl, t-butyl, n-propyl, 
dimethylaminoethyl, diethylaminoethyl and dimethylamino 
propyl: 
[0157] iii) (meth)acrylic monomers comprising at least one 
carboxylic, phosphoric or sulfonic acid function, such as 
acrylic acid, methacrylic acid or acrylamidopropanesulfonic 
acid. 
[0158] Particular acrylic monomers that may be mentioned 
are methyl, ethyl, propyl, butyl and isobutyl (meth)acrylates; 
methoxyethyl or ethoxyethyl (meth)acrylates; tri?uoroethyl 
methacrylate; dimethylaminoethyl methacrylate, diethylami 
noethyl methacrylate, 2-hydroxypropyl methacrylate, 2-hy 
droxyethyl methacrylate, 2-hydroxypropyl acrylate, 2-hy 
droxyethyl acrylate; dimethylaminopropyl methacrylamide; 
salts thereof; and mixtures thereof. 
[0159] In particular, the acrylic monomers are selected 
from methyl acrylate, methoxyethyl acrylate, methyl meth 
acrylate, 2-hydroxyethyl methacrylate, acrylic acid, dimethy 
laminoethyl methacrylate, and mixtures thereof. 
[0160] Additional non-acrylic vinyl monomers that may be 
mentioned include: 

[0161] vinyl esters With the following formula: 

R6—COO4CH:CH2 

in Which: 
[0162] R6 represents a linear or branched alkyl group 

containing 1 to 6 atoms, or a cyclic alkyl group contain 
ing 3 to 6 carbon atoms and/or an aromatic group, for 
example of the benzene, anthracene or naphthalene type; 

[0163] non-acrylic vinyl monomers comprising at least 
one carboxylic, phosphoric or sulfonic acid function, 
such as crotonic acid, maleic anhydride, itaconic acid, 
fumaric acid, maleic acid, styrenesulfonic acid, vinyl 
benZoic acid or vinylphosphoric acid, and salts thereof; 

[0164] non-acrylic vinyl monomers comprising at least 
one tertiary amine function, such as 2-vinylpyridine or 
4-vinylpyridine; and 

[0165] mixtures thereof. 
[0166] Advantageously, acrylic monomers present in the 
graft polymer comprise at least one (meth)acrylic acid and at 
least one monomer selected from the (meth)acrylates and 
(meth)acrylamides described above under points i) and ii). 
Preferably, the acrylic monomers comprise at least one 
(meth)acrylic acid and at least one monomer selected from 
Cl-C3 alkyl (meth)acrylates. The (meth)acrylic acid may be 
present in an amount of at least 5% by Weight relative to the 
total polymer Weight, especially from 5% to 80% by Weight, 
preferably at least 10% by Weight, in particular from 10% by 
Weight to 70% by Weight, preferably at least 15% by Weight, 
in particular 15% to 60% by Weight. 
[0167] Salts that may be mentioned include those obtained 
by neutraliZing acid groups using inorganic bases such as 
sodium hydroxide, potassium hydroxide, or ammonium 
hydroxide or alkanolamine type organic bases such as mono 
ethanolamine, diethanolamine, triethanolamine or 2-methyl 
2-amino-l -propanol. 
[0168] Salts formed by neutralizing tertiary amine moi 
eties, for example using a mineral or organic acid, may also be 
mentioned. Mineral acids that may be mentioned include 
sulfuric acid and hydrochloric acid, hydrobromic acid, 
hydroiodic acid, phosphoric acid and boric acid. Organic 
acids that may be mentioned include acids comprising one or 
more carboxylic, sulfonic or phosphonic groups. It may con 
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cern linear, branched or cyclic aliphatic acids, or aromatic 
acids. Said acids may also include one or more heteroatoms 
selected from O and N, for example in the form of hydroxyl 
groups. In particular, acetic acid and propionic acid, tereph 
thalic acid and citric and tartaric acid may be mentioned. 
[0169] In one implementation of the invention, the graft 
ethylenic polymer contains no additional non-acrylic vinyl 
monomers as described above. In this implementation, the 
insoluble backbone of the graft ethylenic polymer is formed 
solely of acrylic monomers as described above. 
[0170] It should be understood that these non-polymerized 
acrylic monomers may be soluble in the dispersion medium 
under consideration, but the polymer formed With said mono 
mers is insoluble in the dispersion medium. 
[0171] In a particular implementation of the invention, the 
ethylenic graft polymer may be obtained by radical polymer 
iZation in an organic polymeriZation medium: 

[0172] of a principal acrylic monomer selected from 
C l-C3 alkyl (meth)acrylates, used alone or as a mixture, 
and optionally one or more additional acrylic monomers 
selected from (meth)acrylic acid, methacrylic acid and 
alkyl (meth)acrylates With formula Qi) de?ned beloW, 
and salts thereof, to form said insoluble backbone; and 

[0173] of at least one silicone macromonomer compris 
ing a polymeriZable terminal group as de?ned above. 

[0174] The principal acrylic monomer may be methyl acry 
late, methyl methacrylate, ethyl acrylate, ethyl methacrylate, 
n-propyl acrylate, n-propyl methacrylate, isopropyl acrylate 
or isopropyl methacrylate, and mixtures thereof. 
[0175] More particularly, methyl acrylate, methyl meth 
acrylate and ethyl methacrylate may be mentioned. 
[0176] The additional acrylic monomers may be selected 
from: 
[0177] (meth)acrylic acid and salts thereof; 
[0178] (meth)acrylates With formula (X) and salts thereof: 

in Which: 
[0179] R'l designates a hydrogen atom or a methyl 

group; 

[0180] R'2 represents: 
[0181] a linear or branched alkyl group containing 1 a 

6 carbon atoms, said group comprising one or more 
oxygen atoms in its chain and/or comprising one or 
more substituents selected from ‘OH, halogen 
atoms (F, Cl, Br, I) and iNR'R" Where R' and R", 
Which may be identical or different, are selected from 
linear or branched C 1 -C3 alkyls; 

[0182] a cyclic alkyl group containing 3 to 6 carbon 
atoms, said group possibly comprising in its chain one 
or more oxygen atoms and/or possibly comprising 
one or more substituents selected from OH and halo 

gen atoms (F, Cl, Br, I); and 
[0183] 

[0184] Examples of R'2, that may be mentioned include 
methoxyethyl, ethoxyethyl, tri?uoroethyl; 2-hydroxyethyl, 
2-hydroxypropyl, dimethylaminoethyl, diethylaminoethyl 
and dimethylaminopropyl. 

mixtures thereof. 
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[0185] More particular additional acrylic monomers that 
may be mentioned include (meth)acrylic acid, methoxyethyl 
or ethoxyethyl (meth)acrylates; tri?uoroethyl methacrylate; 
dimethylaminoethyl methacrylate, diethylaminoethyl meth 
acrylate, 2-hydroxypropyl methacrylate, 2-hydroxyethyl 
methacrylate, 2-hydroxypropyl acrylate, 2-hydroxyethyl 
acrylate, salts and mixtures thereof. 
[0186] More particularly, acrylic acid and methylacrylic 
acid may be mentioned. 

b) Macromonomers 

[0187] Macromonomers include a polymeriZable terminal 
group at one end of the chain Which can react during poly 
meriZation With acrylic monomers, and optional additional 
vinyl monomers, to form the side chains of the graft ethylenic 
polymer. Said polymeriZable terminal group may in particu 
lar be a vinyl group or a (meth)acrylate (or (meth)acryloxy) 
group, preferably a (meth)acrylate group. 
[0188] The macromonomers are preferably selected from 
macromonomers Wherein the homopolymer has a glass tran 
sition temperature (Tg) of 250 C. or less, especially from 
—1000 C. at 250 C., preferably from —800 C. to 0° C. 
[0189] The macromonomers have a mass average molecu 
lar mass of 200 or more, preferably 300 or more, more pref 
erably 500 or more, and still more preferably more than 600. 
[0190] Preferably, the macromonomers have a mass aver 
age molecular mass (MW) of 200 to 100000, preferably 500 to 
50000, more preferably 800 to 20000, still more preferably 
800 to 10000 and still more preferably 800 to 6000. 
[0191] In the present application, the mass average molecu 
lar masses (MW) and number average molecular masses (Mn) 
Were determined by gel permeation liquid chromatography 
(THE solvent, calibration curve established With linear poly 
styrene specimens, refractometric detector). 
[0192] Particular carbon-containing macromonomers that 
may be mentioned are: 

[0193] i) linear or branched C8 to C22 alkyl (meth)acrylate 
homopolymers and copolymers having a polymeriZable ter 
minal group selected from vinyl or (meth)acrylate groups, in 
particular: macromonomers of poly(ethyl-2 hexyl acrylate) 
With a mono(meth)acrylate end; macromonomers of poly 
(dodecyl acrylate) or poly(dodecyl methacrylate) With a 
mono(meth)acrylate end; macromonomers of poly(stearyl 
acrylate) or poly(stearyl methacrylate) With a mono(meth) 
acrylate end. 
[0194] Such macromonomers have in particular been 
described inpatents EP-A-0 895 467 and EP-A-0 096 459 and 
in the article by Gillman K. E, Polymer Letters, Vol 5, page 
477-481 (1967). 
[0195] In particular, macromonomers based on poly(2-eth 
ylhexyl acrylate) or poly(dodecyl acrylate) With a mono 
(meth)acrylate end may be mentioned. 
[0196] ii) polyole?ns having a terminal group With an eth 
ylenically unsaturated bond, in particular a (meth)acrylate 
terminal group. Particular examples of said polyole?ns that 
may be mentioned are the folloWing macromonomers, it 
being understood that they have a (meth)acrylate terminal 
group: polyethylene macromonomers, polypropylene mac 
romonomers, polyethylene/polypropylene copolymer mac 
romonomers, polyethylene/polybutylene copolymer mac 
romonomers, polyisobutylene macromonomers; 
polybutadiene macromonomers; polyisoprene macromono 
mers; polybutadiene macromonomers; and poly(ethylene/bu 
tylene)-polyisoprene macromonomers. 
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[0197] Such macromonomers have in particular been 
described in US. Pat. No. 5,625,005 Which mentions ethyl 
ene/butylene macromonomers and ethylene/propylene mac 
romonomers With a reactive (meth)acrylate terminal group. 
[0198] In particular, poly(ethylene/butylenes) methacry 
late may be mentioned, such as that sold under the trade name 
KRATON LIQUID L-1253 by KRATON POLYMERS. 
[0199] Examples of silicone macromonomers that may be 
mentioned are polydimethylsiloxanes With a mono (meth) 
acrylate terminal group, in particular those With the folloWing 
formula @(I): 

(X1) 

R8 CH3 CH3 CH3 

CH3 CH3 CH3 

in Which: 
[0200] R8 designates a hydrogen atom or a methyl group; 
[0201] R9 designates a divalent hydrocarbon group con 

taining 1 to 10 carbon atoms and optionally containing 
one or tWo ether bonds, ‘Of; 

[0202] R10 designates an alkyl group containing 1 to 10 
carbon atoms, especially 2 to 8 carbon atoms; and 

[0203] n designates a Whole number from 1 to 300, pref 
erably 3 to 200, and preferably 5 to 100. 

[0204] Examples of silicone macromonomers Which may 
be used are monomethacryloxypropyl polydimethylsilox 
anes such as those sold under the trade name PS560-K6 by 
UNITED CHEMICAL TECHNOLOGIES INC. (UCT) or 
under the trade name MCR-M17 by GELEST INC. 
[0205] More particularly, the polymerized macromonomer 
(constituting the side chains of the graft polymer) represents 
0.1% to 15% by Weight of the total polymer Weight, prefer 
ably 0.2% to 10% by Weight, and more preferably 0.3% to 8% 
by Weight. 
[0206] Particularly advantageous graft ethylenic polymers 
dispersed in a non-silicone liquid oily phase Which may be 
used are those obtained by polymerizing: 

[0207] methyl acrylate and polyethylene/polybutylene 
macromonomer With a methacrylate terminal group (in 
particular KRATON L-1253), in particular in a solvent 
selected from isododecane, isononyl isononanoate, 
octyldodecanol, diisostearyl malate, and a C 1 2-C 1 5 alkyl 
benZoate (such as Finsolv TN); 

[0208] methoxyethyl acrylate and polyethylene/lpoly 
butylene macromonomer With a methacrylate terminal 
group (especially KRATON L-1253), in particular in 
isododecane; 

[0209] methyl acrylate/methyl methacrylate monomers 
and polyethylene/polybutylene macromonomer With a 
methacrylate terminal group (especially KRATON 
L-1253), in particular in isododecane; 

[0210] methyl acrylate/acrylic acid monomers and poly 
ethylene/polybutylene macromonomer With a meth 
acrylate terminal group (in particular KRATON 
L-1253), in particular in isododecane; 

[0211] methyl acrylate/dimethylaminoethyl methacry 
late monomers and polyethylene/polybutylene mac 
romonomer With a methacrylate terminal group (espe 
cially KRATON L-1253), in particular in isododecane; 
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[0212] methyl acrylate/2-hydroxyethyl methacrylate 
monomers and polyethylene/polybutylene macromono 
mer With a methacrylate terminal group (especially 
KRATON L-1253), in particular in isododecane. 

[0213] In particular, the graft acrylic polymer dispersed in 
a silicone liquid oily phase may be selected from those 
obtained by polymerizing: 

[0214] methyl acrylate and monomethacryloxypropy 
lpolydimethylsiloxane macromonomer With a mass 

average molecular mass of 800 to 6000, in particular in 
decamethylcyclopentasiloxane or phenyltrimethicone; 

[0215] methyl acrylate, acrylic acid and monomethacry 
loxypropylpolydimethylsiloxane macromonomer With 
a mass average molecular mass of 800 to 6000, in par 
ticular in decamethylcyclopentasiloxane or phenyltri 
methicone. 

[0216] In particular, the graft polymer has a mass average 
molecular mass (MW) in the range 10000 to 300000, espe 
cially in the range 20000 to 200000, more preferably in the 
range 25000 to 150000. 

[0217] Because of the above characteristics, in a given 
organic medium, the polymers have the ability to fold upon 
themselves thereby forming particles Which are substantially 
spherical in shape, With the deployed side chains on the 
circumference of said particles, stabilizing the particles. Said 
particles resulting from the graft polymer characteristics do 
not agglomerate in said medium and thus self-stabilize and 
form a dispersion of particles of polymer Which is particularly 
stable. 
[0218] In particular, the graft ethylenic polymers of the 
dispersion may form nanometric particles With a mean size of 
10 nm [nanometer] to 400 nm, preferably 20 nm to 200 nm. 

[0219] Because of this very small size, the particles of graft 
polymer in dispersion are particularly stable and thus less 
likely to form agglomerates. 
[0220] The graft polymer dispersion may thus be a stable 
dispersion and not form sediments When placed for a pro 
longed period (for example 24 hours) at ambient temperature 
(25° C.). 
[0221] In particular, the dispersion of graft polymer par 
ticles has a dry matter content (dry extract) of polymer Which 
may be from 40% to 70% by Weight of dry matter, especially 
45% to 65% by Weight. 

c) Production Method 

[0222] The graft polymer particle dispersion may be pre 
pared by a method comprising a radical copolymerization 
step, in an organic polymerization medium, of one or more 
acrylic monomers as de?ned above With one or more mac 

romonomers as de?ned above. 

[0223] As indicated above, the liquid organic dispersion 
medium may be identical to or different from the polymer 
ization medium. 
[0224] In conventional manner, copolymerization is car 
ried out in the presence of a polymerization initiator. The 
polymerization initiators may be radical initiators. In general, 
such a polymerization initiator may be selected from organic 
peroxide compounds such as dilauroyl peroxide, dibenzoyl 
peroxide, tert-butyl 2-peroxyethylhexanoate; and from diazo 
compounds such as azobisisobutyronitrile or azobisdimeth 
ylvaleronitrile. 
[0225] The reaction may also be initiated using photoini 
tiators or radiation such as UV, neutrons or a plasma. 
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[0226] In general, to carry out said method, at least part of 
the organic polymerization medium, part of the acrylic mono 
mers and/ or additional vinyl monomers Which, after polymer 
ization, constitute the insoluble backbone, all of the mac 
romonomer (Which constitutes the side chains of the 
polymer) and a portion of the polymerization initiator are 
introduced into a reactor of suitable size for the quantity of 
polymer to be produced. At this stage of the introduction, the 
reaction medium forms a relatively homogeneous medium. 
[0227] The reaction medium is then stirred and heated to a 
temperature to obtain polymerization of the monomers and 
macromonomers. After a certain period, the initially homo 
geneous and clear medium takes on a milky appearance. A 
mixture constituted by the remaining portion of the mono 
mers and the polymerization initiator is then added. After a 
suitable period during Which the mixture is heated With stir 
ring, the medium stabilizes into the form of a milky disper 
sion, the dispersion comprising polymer particles stabilized 
in the medium in Which they Were created, said stabilization 
being due to the presence, in the polymer, of side chains 
Which are soluble in said dispersion medium. 

[0228] The graft polymer may be present in the composi 
tion of the invention in a dry matter content (active substance) 
of 1% to 70% by Weight relative to the total composition 
Weight, preferably 5% to 60%, more preferably 6% to 45% 
and still more preferably 8% to 40% by Weight. 

[0229] In one implementation, the ?lm-forming polymer is 
an organic ?lm-forming polymer Which is soluble in the 
liquid oily phase of the composition, especially in the oil or 
oils of the composition. 
[0230] In this case, We speak of a liposoluble polymer. The 
liposoluble polymer may be of any chemical type and may in 
particular be selected from: 
[0231] a) Liposoluble and amorphous homopolymers and 
copolymers of ole?ns, cycloole?ns, butadiene, isoprene, sty 
rene, ethers, esters or vinyl amides, ester or amides of (meth) 
acrylate acid containing a linear, branched or cyclic C4-C5O 
alkyl group, in particular amorphous. Preferred liposoluble 
homopolymers and copolymers are obtained from monomers 
selected from the group constituted by isooctyl (meth)acry 
late, isononyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, 
lauryl (meth)acrylate, isopentyl (meth)acrylate, n-butyl 
(meth)acrylate, isobutyl (meth)acrylate, methyl (meth)acry 
late, ter‘tio-butyl (meth)acrylate, tridecyl (meth)acrylate, 
stearyl (meth)acrylate, or mixtures thereof. Examples that 
may be mentioned are the alkyl acrylate/cycloalkyl acrylate 
copolymer sold by PHOENIX CHEM. under the trade name 
GIOVAREZ AC-5099 ML, and vinylpyrrolidone copolymers 
such as copolymers of a C2 to C30 alkene, such as C3 to C22, 
and associations thereof. Examples of VP copolymers Which 
may be used in the invention that may be mentioned are 
VP/vinyl laurate copolymer, VP/vinyl stearate copolymer, 
butylated polyvinylpyrrolidone (PVP), VP/hexadecene, 
VP/triacontene or VP/ acrylic acid/lauryl methacrylate. 
[0232] Particular liposoluble copolymers that may be men 
tioned are: 

[0233] i) silicone graft acrylic polymers having a silicone 
backbone, and acrylic grafts or an acrylic backbone and sili 
cone grafts, such as the product sold under the trade name SA 
70.5 by 3M and described in Us. Pat. No. 5,725,882, U.S. 
Pat. No. 5,209,924, U.S. Pat. No. 4,972,037, U.S. Pat. No. 
4,981,903, U.S. Pat. No. 4,981,902, U.S. Pat. No. 5,468,477, 
and in Us. Pat. No. 5,219,560 and EP 0 388 582; 
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[0234] ii) liposoluble polymers carrying ?uorinated groups 
belonging to one of the categories described in the text above, 
in particular FOMBLIN and those described US. Pat. No. 
5,948,393 and copolymers of alkyl (meth)acrylate/lper?uo 
roalkyl (meth)acrylate described in EP 0 815 836 and US. 
Pat. No. 5,849,318; 
[0235] iii) polymers or copolymers resulting from poly 
meriZation or copolymeriZation of an ethylenic monomer 
comprising one or more ethylenic bonds, preferably conju 
gated (or dienes). Polymers or copolymers resulting from 
polymeriZation or copolymeriZation of an ethylenic mono 
mer Which may be used include vinyl, acrylic and methacrylic 
copolymers. 
[0236] In one implementation, the ?lm-forming polymer is 
a block copolymer comprising at least one block constituted 
by styrene moieties or styrene derivatives (for example meth 
ylstyrene, chloro styrene or chloromethylstyrene). The 
copolymer comprising at least one styrene block may be a 
tWo- or three-block copolymer, or even a multi-block copoly 
mer, or a star or radial copolymer. The copolymer comprising 
at least one styrene block may further comprise, for example, 
an alkyl styrene block (AS), an ethylene/butylene block (EB), 
an ethylene/propylene block (EP), a butadiene block (B), an 
isoprene block (I), an acrylate block (A), a methacrylate 
block (MA) or an association of these blocks. The copolymer 
comprising at least one block constituted by styrene moieties 
or styrene derivatives may be a tWo- or three-block copoly 
mer, in particular of the polystyrene/polyisoprene or polysty 
rene/poly butadiene type, such as those sold or manufactured 
under the trade name “LUVITOL HSB” by BASF and those 
of the polystyrene/copoly(ethylene-propylene) type or, alter 
natively, of the polystyrene/copoly(ethylene/butylene) type, 
such as those sold or manufactured under the trade name 
“KRATON” by SHELL CHEMICAL CO. or GELLED PER 
METHYL 99A by PENRECO, may be used. 
[0237] The folloWing may, for example, be mentioned: 
KRATON G1650 (SEBS), KRATON G1651 (SEBS), KRA 
TON G1652 (SEBS), KRATON G1657X (SEBS), KRATON 
G1701X (SEP), KRATON G1702X (SEP), KRATON 
G1726X (SEB), KRATON D-1101 (SBS), KRATON D-1102 
(SBS), KRATON D-1107 (SIS), GELLED PERMETHYL 
99A-750, GELLED PERMETHYL 99A-753-58 (mixture of 
star block copolymer and three-block polymer), GELLED 
PERMETHYL 99A-753-59 (mixture of star block copoly 
mer and three-block polymer), VERSAGEL 5970 and VER 
SAGEL 5960 from PENRECO (mixture of star block copoly 
mer and three-block polymer in isododecane). 
[0238] Styrene-methacrylate copolymers may also be used, 
such as polymers sold under the trade name OS 129880, OS 
129881 and OS 84383 from LUBRIZOL (styrene-methacry 
late copolymer). 
[0239] In one implementation, the ?lm-forming polymer is 
selected from copolymers of a vinyl ester (the vinyl group 
being directly bonded to the oxygen atom of the ester group 
and the vinyl ester having a saturated, linear or branched 
hydrocarbon radical containing 1 to 19 carbon atoms, bonded 
to the carbonyl of the ester group) and at least one other 
monomer Which may be a vinyl ester (different from the vinyl 
ester already present), an ot-ole?n (containing 8 to 28 carbon 
atoms), an alkyl vinyl ether (the alkyl group of Which contains 
2 to 18 carbon atoms), or an allyl or methallyl ester (having a 
saturated, linear or branched hydrocarbon radical containing 
1 to 19 carbon atoms bonded to the carbonyl of the ester 
group). 
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[0240] Said copolymers may be partially cross-linked 
using cross-linking agents Which may be either vinyl in type 
or allyl or methallyl in type, such as tetra-allylocyethane, 
divinylbenZene, divinyloctanedioate, divinyldodecanedioate 
and divinyloctadecanedioate. 
[0241] Examples of said copolymers that may be men 
tioned are as folloWs: vinyl acetate/allyl stearate, vinyl 
acetate/vinyl laurate, vinyl acetate/vinyl stearate, vinyl 
acetate/octadecene, vinyl acetate/ loctadecylvinylether, vinyl 
propionate/allyl laurate, vinyl propionate/vinyl laurate, vinyl 
stearate/ loctadecene- 1, vinyl acetate/dodecene-1, vinyl stear 
ate/lethylvinylther, vinyl propionate/cetyl vinyl ether, vinyl 
stearate/allyl acetate, vinyl 2,2-dimethyloctanoate/ |vinyl lau 
rate, allyl 2,2-dimethylpentanoate/vinyl laurate, vinyl dim 
ethyl propionate/vinyl stearate, allyl dimethyl propionate/ 
vinyl stearate, vinyl propionate/lvinyl stearate cross-linked 
With 0.2% of divinyl benZene, vinyl dimethyl propionate/ 
vinyl laurate cross-linked With 0.2% of divinyl benZene, vinyl 
acetate/octadecyl vinyl ether cross-linked With 0.2% of tet 
raallyloxyethane, vinyl acetate/allyl stearate, cross-linked 
With 0.2% of divinyl benZene, vinyl acetate/octadecene-1 
cross-linked With 0.2% of divinyl benZene and allyl propi 
onate/allyl stearate cross-linked With 0.2% of divinyl ben 
Zene. 

[0242] Further liposoluble ?lm-forming polymers that may 
be mentioned are liposoluble copolymers, in particular those 
resulting from copolymeriZing vinyl esters containing 9 to 22 
carbon atoms or alkyl acrylates or methacrylates, the alkyl 
radicals containing 10 to 20 carbon atoms. 
[0243] Said liposoluble copolymers may be selected from 
copolymers of vinyl polystearate, vinyl polystearate cross 
linked With divinyl benZene, diallyl ether or diallyl phthalate, 
copolymers of stearyl poly (meth)acrylate, vinyl polylaurate, 
lauryl poly (meth)acrylate, said poly (meth)acrylates possi 
bly being cross-linked using ethylene glycol dimethacrylate 
or tetraethylene glycol. 
[0244] The liposoluble copolymers de?ned above are 
knoWn and have been described in FR-A-2 232 303; they may 
have a mass average molecular mass of 2000 to 500000, in 
particular 4000 to 200000. 
[0245] Examples of liposoluble polymers Which may be 
used in the context of the invention and that may be men 
tioned are polyalkylenes, copolymers of C2-C2O alkenes, in 
particular polybutene. 
[0246] Examples of liposoluble polymers Which may be 
used in the context of the invention that may be mentioned are 
poly alkylenes, copolymers of C2-C2O alkenes, in particular 
polybutene. 
[0247] b) Amorphous and liposoluble polycondensates, in 
particular containing no hydrogen interaction donor groups, 
in particular aliphatic polyesters containing C4-C5O alkyl side 
chains or polyesters resulting from the condensation of fatty 
acid dimers, or evenpolyesters comprising a silicone segment 
in the form of a sequence, graft or terminal group, as de?ned 
in patent FR 0 113 920; and 
[0248] c) Amorphous and liposoluble polysaccharides 
comprising alkyl side chains (ether or ester), in particular 
alkyl celluloses containing a saturated or unsaturated, linear 
or branched C1 to C8 alkyl radical such as ethyl cellulose or 
propyl cellulose. 
[0249] The ?lm-forming polymer may in particular be 
selected from cellulose polymers such as nitro cellulose, cel 
lulose acetate, cellulose acetobutyrate, cellulose acetopropi 
onate, ethyl cellulose, or from polyurethanes, acrylic poly 
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mers, vinyl polymers, polyvinylbutyrals, alkyd resins, resins 
derived from the condensation products of aldehydes such as 
arylsulfonamide formaldehyde resins, such as the toluene 
sulfonamide formaldehyde resin, and aryl-sulfonamide 
epoxy resins. 
[0250] The ?lm-forming polymerused may in particular be 
nitrocellulose RS 1/s sec; RS 1/4 sec.; 1/2 sec.; RS 5 sec.; RS 15 
sec.; RS 35 sec.; RS 75 sec.; RS 150 sec; AS 1A sec.; AS 1/2 
sec.; SS 1A sec.; SS 5 sec.; SS 5 sec., especially those sold by 
HERCULES; “KETJENTFLEX MS80” toluene sulfona 
mide formaldehyde resin from AKZO or “SANTOLITE 
MHP”, “SANTOLITE MS 80” from FACONNIER or “RES 
IMPOL 80” from PANAMERICANA, the alkyd resin “BEC 
KOSOL ODE 230-70-E” from DAINIPPON, the acrylic 
resin “ACRYLOID B66”, from ROHM & HAAS, and the 
polyurethane resin “TRIXENE PR 4127” from BAX 
ENDEN. 
[0251] d) Silicone resins, generally soluble or sWellable in 
silicone oils. These resins are cross-linked polyorganosilox 
ane polymers. 
[0252] The term “resin” means a three-dimensional struc 
ture. 

[0253] In one implementation, the silicone resin is selected 
from silsesquioxanes and siloxysilicates. 
[0254] In one implementation, the silicone resin is selected 
from siloxysilicates such as trimethylsiloxysilicates repre 
sented by the following formula: 

in Which x and y may have values of 50 to 80, and R represents 
an alkyl, such as a methyl or an alkyl With tWo or more carbon 
atoms. 

[0255] The ratio of moieties M to moieties Q may, for 
example, be about 0.7: 1 . The ?lm-forming silicone resin may, 
for example, be selected from WACKER 803 and 804 resins 
available from WACKER SILICONE CORPORATION, and 
GE. 1 170-002, available from GENERAL ELECTRIC. 
[0256] In a further implementation, the silicone resin is 
selected from silsesquioxanes comprising T moieties: 

[RSiO3/2], (T moieties) 

in Which t has a value Which may be up to several thousand 
and R represents an alkyl, such as a methyl or an alkyl With 
tWo or more carbon atoms. In one implementation, the sils 
esquioxane is selected from polymethyl silsesquioxanes 
Which are silsesquioxanes in Which R is a methyl group. 
[0257] The polymethyl silsesquioxanes may, for example, 
comprise less than about 500 T moieties, preferably from 
about 50 to about 500 T moieties. 
[0258] Not all polymethylsilsesquioxanes are ?lm-form 
ing. As an example, polymethylsilsesquioxanes such as 
TOSPEARLTM from TOSHIBA or KMP590 from SHIN 
ETSU are highly insoluble in oils and thus are ineffective 
?lm-forming agents. The molecular mass of those polymeth 
ylsilsesquioxanes is dif?cult to determine as they generally 
contain a thousand or more T moieties. 

[0259] One example of a polymethylsilsesquioxane Which 
may be used in the invention is BELSIL PMS MK (also 
knoWn as MK resin), available from WACKER CHEMIE. 
The polymethylsilsesquioxane is a polymer principally con 
stituted by CH3 SiO3/2 (T moieties) repeat moieties and may 
also contain up to about 1% (by Weight or in moles) of 
(CH3)2SiO2/2 (D moieties). 
[0260] Suitable polymethylsilsesquioxanes for use in the 
present invention include KR-220L available from SHIN 
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ETSU. The structure of KR-220L is essentially constituted by 
T silicone moieties (CH3SiO3/2) With terminal SiiOH or 
silanol moieties; both are available from SHIN-ETSU. 
[0261] The polymethylsilsesquioxane KR-242A has a 
structure having about 98% T methyl moieties and about 2% 
dimethyl D moieties, With Si4OH or silanol terminal moi 
eties, and KR-251, Which has a structure having about 88% T 
methyl moieties and about 12% dimethyl D moieties, With 
SiOH or silanol terminal moieties; both are available from 
SHIN-ETSU. 
[0262] In one implementation of the invention, the silicone 
resin is soluble or dispersible in silicone oils or volatile 
organic liquids. In one implementation, the silicone resin is 
solid at 25° C. 
[0263] In one implementation, the silicone resin may have 
a molecular mass of 1000 grams/mole to 10000 grams/mol. In 
another implementation, the resin is present in the composi 
tion in a quantity of 0.5% to 20% by Weight relative to the total 
composition Weight, preferably in a quantity of 1% to 10%. 
[0264] In one implementation of the invention, the silicone 
resin is selected from combinations of M, D, T and Q moieties 
containing at least tWo moieties selected from M, D, T and Q 
satisfying the relationship RnSiO(4_n), in Which n has a value 
of 1 .0 to 1.50. Certain resins of that type are described in US. 
Pat. No. 6,074,654. 
[0265] In a further implementation, the ?lm-forming sili 
cone resin is a copolymer in Which at least one moiety of the 
copolymer is selected from the silicone moieties M, D, T and 
Q, and in Which at least one additional moiety of the copoly 
mer is selected from esters. The ?lm-forming silicone resin 
may, for example, be selected from diisostearoyltrimethylol 
propane siloxysilicates such as SF 1 318 available from GE 
SILICONES. 
[0266] e) Polyamide-silicone copolymers of the polyorga 
nosiloxane type, such as those described in documents US. 
Pat. No. 5,874,069, US. Pat. No. 5,919,441, US. Pat. No. 
6,051,216 and US. Pat. No. 5,981,680. 
[0267] In accordance With the invention, said silicone poly 
mers may belong to the folloWing tWo categories: 
[0268] 1) polyorganosiloxanes comprising at least tWo 
groups capable of establishing hydrogen interactions, said 
tWo groups being located in the chain of the polymer; and/or 
[0269] 2) polyorganosiloxanes comprising at least tWo 
groups capable of establishing hydrogen interactions, said 
tWo groups being located on the grafts or branches. 
[0270] The polymers comprising tWo groups capable of 
establishing hydrogen interactions in the chain of the polymer 
may be polymers comprising at least one moiety having for 
mula (XXII): 

[0271] 1) R4, R5, R6 and R7, Which may be identical or 
different, represent a group selected from: 

[0272] linear, branched or cyclic, saturated or unsatur 
ated C1 to C40 hydrocarbon groups Which may contain 
one or more atoms of oxygen, sulfur and/or nitrogen in 
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their chain, and Which may be partially or completely 
substituted With ?uorine atoms; 

[0273] C6 to C10 aryl groups, optionally substituted With 
one or more C1 to C4 alkyl groups; 

[0274] polyorganosiloxane chains containing or not con 
taining one or more oxygen, sulfur and/or nitrogen 

atoms; 
[0275] 2) the Xs, Which may be identical or different, rep 
resent a linear or branched C1 to C30 alkylene diyl group 
Which may contain one or more oxygen and/or nitrogen 
atoms in its chain; 
[0276] 3) Y is a saturated or unsaturated Cl-C5O divalent 
linear or branched alkylene, arylene, cycloalkylene, alky 
larylene group, Which may comprise one or more oxygen, 
sulfur and/ or nitrogen atoms and/or carry one of the folloWing 
atoms or groups of atoms as a substituent: ?uorine, hydroxyl, 
C3 to C8 cycloalkyl, C1 to C40 alkyl, C5 to C10 aryl, phenyl 
optionally substituted With 1 to 3 C1 to C3 alkyl groups, C l to 
C3 hydroxyalkyl or C 1 to C6 aminoalkyl; or 

[0277] 4)Y represents a group With formula (XXIII): 

(XXIII) 

in Which: 

[0278] T represents a trivalent or tetravalent, linear or 
branched, saturated or unsaturated C3 to C24 hydrocar 
bon group optionally substituted With a polyorganosi 
loxane chain, and Which may contain one or more atoms 
selected from O, N and S, or T represents a trivalent atom 
selected from N, P and Al; and 

[0279] R8 represents a linear or branched C1 to C50 alkyl 
group or a polyorganosiloxane chain Which may com 

prise one or more ester, amide, urethane, thiocarbamate, 
urea, thiourea and/or sulfonamide groups Which may 
optionally be bonded to another chain of the polymer 

[0280] 5) the Gs, Which may be identical or different, rep 
resent divalent groups selected from: 
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Where R9 represents a hydrogen atom or a linear or branched 
C1 to C20 alkyl group, provided that at least 50% of the 
radicals R9 of the polymer represents a hydrogen atom and at 
least tWo of the G groups of the polymer are a group other 
than: 

II II 
0 O 

[0281] 6) n is a Whole number from 2 to 500, in particular 2 
to 200, and m is a Whole number from 1 to 1000, in particular 
1 to 700 and more preferably 6 to 200. 
[0282] In accordance With the invention, 80% of the R4, R5 , 
R6 and R7 groups of the polymer are preferably selected from 
methyl, ethyl, phenyl and 3,3,3-tri?uoropropyl groups. 
[0283] In accordance With the invention, Y may represent 
various divalent groups, optionally further comprising one or 
more free valencies in order to establish bonds With other 
moieties of the polymer or copolymer. In particular, Y repre 
sents a group selected from: 

[0284] a) linear C 1 to C20 alkylene groups, preferably C 1 to 
C10; 
[0285] b) branched C3O to C56 alkylene groups Which may 
include cycles and non conjugated unsaturated bonds; 
[0286] c) C5-C6 cycloalkylene groups; 
[0287] d) phenylene groups, optionally substituted With 
one or more C 1 to C40 alkyl groups; 
[0288] e) C 1 to C20 alkylene groups comprising 1 to 5 amide 
groups; 
[0289] f) C 1 to C20 alkylene groups comprising one or more 
substituents selected from hydroxyl, C3 to C8 cycloalkane 
groups, C 1 to C3 hydroxyalkyl and C 1 to C6 alkylamines; 
[0290] g) Polyorganosiloxane chains With formula 
@(XIV): 

(XXIV) 
R5 R4 R5 

5 |. |. |. / 
R —SI—O SI—O SI—T 

R7 I6 I7 \ 
m 

in Which R4, R5, R6, R7, T and m are as de?ned above; and 
[0291] h) polyorganosiloxane chains With formula @(XV): 

(294V) 
R5 R4 R5 

I. I. I. / 
—SI—O SI—O SI—T 

[I [I [I I\ 

[0292] The polyorganosiloxanes of the second category 
may be polymers comprising at least one moiety having for 
mula (XXVI): 
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(XXVI) 
R4 Rll 

| | 
Si—O Si—O 

1'16 m ILIO m 

in Which: 
[0293] R4 and R6, Which may be identical or different, 

are as de?ned above for formula (XXII); 
[0294] R10 represents a group as de?ned above for R4 
and 

[0295] R6, or represents the group With formula iX-G-Rlz 
in Which X and G are as de?ned above for formula (XXII) and 
R12 represents a hydrogen atom or a linear, branched or 
cyclic, saturated or unsaturated C l to C50 hydrocarbon group 
optionally comprising one or more atoms selected from O, S 
and N in its chain, optionally substituted With one or more 
?uorine atoms and/ or one or more hydroxyl groups, or a 

phenyl group optionally substituted With one or more C 1 to C4 
alkyl groups; 

[0296] R11 represents the group With formula iX-G-Rg 
in Which X, G and R12 are as de?ned above; 

[0297] ml is a Whole number from 1 to 998; and 
[0298] m2 is a Whole number from 2 to 500. 

[0299] According to the invention, the polymer used may 
be a homopolymer, i.e. a polymer comprising several identi 
cal moieties, in particular moieties With formula @(XII) or 
formula @(XVI). 
[0300] According to the invention, it is also possible to use 
a polymer constituted by a copolymer comprising several 
different moieties With formula (XXII), ie a polymer in 
Which at least one of R4, R5, R6, R7, X, G, Y, m and n is 
different in one of the moieties. The copolymer may also be 
formed by several moieties With formula @(XVI) in Which at 
least one ofR4, R6, R10, R1 1, ml and m2 is different in at least 
one of the moieties. 
[0301] It is also possible to use a copolymer comprising at 
least one moiety With formula (XXII) and at least one moiety 
With formula @(XVI), the moieties With formula @(XII) and 
moieties With formula @(XVI) possibly being identical or 
different from each other. 
[0302] In a variation, it is also possible to use a copolymer 
comprising, in addition, at least one hydrocarbon moiety 
comprising tWo groups capable of establishing hydrogen 
bonds, selected from ester, amide, sulfonamide, carbamate, 
thiocarbamate, urea, urethane, thiourea, oxamido, guanidine 
and biguanidino groups and combinations thereof. 
[0303] Said copolymers may be block copolymers, 
sequenced copolymers or graft copolymers. 
[0304] f) Linear Ethylenic Sequenced Polymers 
[0305] The composition of the invention may contain, as a 
?lm-forming agent, a linear sequenced ethylenic polymer 
beloW termed a “sequenced polymer” With a particular struc 
ture that is described beloW. 
[0306] The term “sequenced” polymer means a polymer 
comprising at least 2 distinct sequences, preferably at least 3 
distinct sequences. 
[0307] The polymer is a polymer With a linear structure. 
[0308] In contrast, an example of a non-linear structured 
polymer is a polymer With a branched, star, graft or other 
structure. 
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[0309] Advantageously, the sequenced polymer is free of 
styrene. The term “polymer free of styrene” means a polymer 
containing less than 10% by Weight, relative to the total 
polymer Weight, preferably less than 5% by Weight, more 
preferably less than 2% by Weight and still more preferably 
less than 1% by Weight or contains no styrene-like monomer 
such as styrene, styrene derivatives such as methylstyrene, 
chloro styrene or chloromethyl styrene. 
[0310] In particular, the sequenced polymer comprises at 
least one ?rst sequence and at least one second sequence 
having different glass transition temperatures (Tg), said ?rst 
and second sequences being connected together by an inter 
mediate sequence comprising at least one constituent mono 
mer of the ?rst sequence and at least one constituent monomer 
of the second sequence. 
[0311] The term “at least” one sequence means one or more 

sequences. 
[0312] The intermediate sequence is a sequence compris 
ing at least one constituent monomer of the ?rst sequence and 
at least one constituent monomer of the second sequence of 
the polymer in order to “compatibiliZe” these sequences. 
[0313] More precisely, in the above and beloW, the terms 
“?rst” and “second” sequences do not in any Way dictate the 
order of said sequences (or blocks) in the structure of the 
sequenced polymer. 
[0314] Advantageously, the ?rst and second sequences and 
the sequenced polymer are incompatible With each other. 
[0315] The term “sequences Which are incompatible With 
each other” means that the mixture formed by the polymer 
corresponding to the ?rst sequence and the polymer corre 
sponding to the second sequence is not miscible in the organic 
liquid Which is in the mass majority of the liquid oily phase at 
ambient temperature (250 C.) and at atmospheric pressure 
(1 05 Pa [Pascal]), for an amount of the polymer mixture of 5% 
by Weight or more relative to the total Weight of the mixture 
(polymers and solvent), it being understood that: 
[0316] i) said polymers are present in the mixture in an 
amount such that the respective Weight ratio is from 10/ 90 to 
90/10; and 
[0317] ii) each of the polymers corresponding to the ?rst 
and second sequences has a (mass or number) average 
molecularmass equal to that of the sequencedpolymer 115%. 
[0318] When the composition comprises a liquid oily phase 
comprising a mixture of organic liquids, assuming that tWo or 
more organic liquids are present in identical proportions by 
Weight, said mixture of polymers is not miscible in at least 
one of them. 

[0319] Clearly, When the liquid oily phase comprises a 
single organic liquid, the organic liquid is the major organic 
liquid. 
[0320] In particular, the sequenced polymer does not 
include silicon atoms in its backbone. The term “backbone” 
means the principal chain of the polymer, in contrast to the 
pendant side chains. 
[0321] In particular, the sequenced polymer is not soluble 
in Water or in a mixture of Water and linear or branched loWer 
mono-alcohols containing 2 to 5 carbon atoms such as etha 
nol, isopropanol or n-propanol, Without modifying the pH, at 
an active material content of at least 1% by Weight, at ambient 
temperature (250 C.). 
[0322] In particular, the sequenced polymer is not an elas 
tomer. 

[0323] The term “non-elastomeric polymer” means a poly 
mer Which, When it is subjected to a force intended to extend 
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it (for example by 30% relative to its initial length), does not 
return to a length substantially identical to its initial length 
When the force ceases. 
[0324] More speci?cally, the term “non-elastomeric poly 
mer” means a polymer With an instantaneous recovery, Ri, of 
<50% and a delayed recovery, R2h, of <70% after undergoing 
an extension of 30%. Preferably, R,- is <30% and RM is <50%. 

i) Recovery Test 

[0325] More precisely, the non-elastomeric character of the 
polymer is determined using the folloWing protocol: 
[0326] A ?lm of polymer is prepared by pouring a solution 
of polymer into a Te?on lined matrix then drying for 7 days 
under a controlled atmosphere at 2315° C. and 50:10% rela 
tive humidity. 
[0327] A ?lm about 100 um [micrometer] thick is obtained 
from Which rectangular specimens are cut (for example using 
a punch) With a Width of 15 mm [millimeter] and a length of 
80 mm. 

[0328] A tension is applied to said specimen using a ZWick 
apparatus, applying the temperature and humidity conditions 
used for drying. 
[0329] The specimens are draWn at a rate of 50 mm/min and 
the distance betWeen the jaWs is 50 mm, corresponding to the 
initial length (IO) of the specimen. 
[0330] The instantaneous recovery R,- is determined as fol 
loWs: 

[0331] the specimen is extended by 30% (emax), i.e. 
about 0.3 times its initial length (I0); 

[0332] the force is relaxed, imposing a return rate equal 
to the draW rate, ie 50 mm/min, and the residual exten 
sion of the sample is measured as a percentage after 
returning to the Zero stress (61). 

[0333] The instantaneous recovery, as a % (R1), is given by 
the folloWing formula: 

[0334] To determine the delayed recovery, the residual 
lengthening of the specimen is measured as a percentage 
(62h), 2 hours after returning to Zero stress. 
[0335] The delayed recovery, as a % (R2,), is given by the 
folloWing formula: 

[0336] Purely by Way of indication, a polymer in one imple 
mentation of the invention has an instantaneous recovery R1. of 
10% and a delayed recovery R2h of 30%. 
[0337] Advantageously, the sequenced polymer has a poly 
dispersity I of more than 2, for example 2 to 9, in particular 2 . 5 
or more, for example from 2.5 to 8, and more particularly 2.8 
or more, especially 2.8 to 6. 
[0338] The polydispersity index I of the sequenced poly 
mer is equal to the ratio of the mass average molecular mass 
MW to the number average molecular mass Mn. 

[0339] The mass average molecular mass (MW) and num 
ber average molecular mass (Mn) are determined by gel per 
meation liquid chromatography (THF solvent, calibration 
curve established With linear polystyrene specimens, refrac 
tometric detector). 
[0340] The mass average molecular Weight (MW) of the 
sequenced polymer is in particular 300000 or less, for 
example 35000 to 200000, more particularly 45000 to 
1 50000. 
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[0341] The mass average molecular mass (Mn) of the 
sequenced polymer is, in particular, 70000 or less, for 
example 10000 to 60000, more particularly 12000 to 50000. 

[0342] Each sequence or block of the sequenced polymer is 
derived from a type of monomer or several different types of 
monomers. 

[0343] This means that each sequence may be constituted 
by a homopolymer or a copolymer; said copolymer consti 
tuting the sequence Which may in turn be random or alternat 
ing. 
[0344] Advantageously, the intermediate sequence com 
prising at least one constituent monomer of the ?rst sequence 
and at least one constituent monomer of the second sequence 
of the sequenced polymer is a random polymer. 

[0345] In particular, the intermediate sequence is essen 
tially derived from the constituent monomers of the ?rst 
sequence and the second sequence. 

[0346] The term “essentially” means at least 85%, in par 
ticular at least 90%, more particularly 95% and more particu 
larly 100%. 
[0347] Advantageously, the intermediate sequence has a 
glass transition temperature Tg in the range betWeen the glass 
transition temperatures of the ?rst and second sequences. 

[0348] The glass transition temperatures indicated for the 
?rst and second sequences may be the theoretical Tgs deter 
mined from the theoretical Tgs of the constituents monomers 
of each of the sequences, Which can be found in a reference 
manual such as the Polymer Handbook, 3rd edition, John 
Wiley, using the folloWing relationship knoWn as Fox’s LaW: 

mitt/w 

[0349] (i),- being the mass fraction of monomer i in the 
sequence under consideration and Tgl. being the glass transi 
tion temperature of the homopolymer of monomer i. 

[0350] Unless otherWise indicated, the Tgs indicated for the 
?rst and second sequences in the present application are theo 
retical Tgs. 
[0351] The difference betWeen the glass transition tem 
peratures of the ?rst and second sequences is generally more 
than 10° C., in particular more than 20° C., and more particu 
larly more than 30° C. 

ii) Polymer Sequences 

[0352] In particular, the ?rst sequence of the sequenced 
polymer may be selected from: 

[0353] a) a sequence having a Tg of 40° C. or more; 

[0354] b) a sequence having a Tg of 20° C. or less; 

[0355] c) a sequence having a Tg betWeen 20° C. and 40° 
C.; and 
[0356] the second sequence is selected from a category a), 

[0357] b) or c) Which is different from that of the ?rst 
sequence. 

[0358] The term “betWeen . . . and . . . ” as used in the 

present invention means a range of values from Which the 
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limits mentioned are excluded, and “ . . . to . . . ” and “from . 

. . to . . . ” means a range of values the limits of Which are 

included. 

a) Sequence Having a Tg of 40° C. or More 

[0359] The sequence With a Tg of 40° C. or more has, for 
example, a Tg of 40° C. to 150° C., in particular 50° C. or 
more, for example from 50° C. to 120° C., in particular 60° C. 
or more, for example from 60° C. to 120° C. 
[0360] The sequence With a Tg of 40° C. or more may be a 
homopolymer or a copolymer. 
[0361] When said sequence is a homopolymer, it is derived 
from monomers that are such that the homopolymers pre 
pared from said monomers have glass transition temperatures 
or 40° C. or more. This ?rst sequence may be a homopolymer 
constituted by a single type of monomer (Where the Tg of the 
corresponding homopolymer is 40° C. or more). 
[0362] When the ?rst sequence is a copolymer, it may be 
completely or partially derived from one or more monomers, 
the nature of Which and the concentration of Which are 
selected so that the Tg of the resulting copolymer is 40° C. or 
more. As an example, the copolymer may comprise: 

[0363] monomers that are such that homopolymers pre 
pared from said monomers have a Tg of 40° C. or more, 
for example a Tg of 40° C. to 150° C., in particular 50° 
C. or more, for example from 50° C. to 120° C., in 
particular 60° C. or more, for example from 60° C. to 
120° C.; and 

[0364] monomers that are such that homopolymers pre 
pared from said monomers have a Tg of 40° C. or less, 
selected from monomers having a Tg betWeen 20° C. 
and 40° C. and/or monomers having a Tg of 20° C. or 
less, for example a Tg of—100° C. to 20° C., in particular 
less than 15° C., especially from —80° C. to 15° C. and in 
particular less than 10° C., for example —50° C. to 0° C. 
as described beloW. 

[0365] Monomers the homopolymers of Which have a glass 
transition temperature of 40° C. or more are preferably 
selected from the folloWing monomers, also termed principal 
monomers: 

[0366] methacrylates With formula C(11): 

CH2:C(CH3)4COOR1 (XII) 

in Which R1 represents an unsubstituted linear or branched 
alkyl group containing 1 to 4 carbon atoms, such as a methyl, 
ethyl, propyl or isobutyl group or R1 represents a C4 to C12 
cycloalkyl group; 

[0367] acrylates With formula Qilll): 

CH2:CH4COOR2 (XIII) 

in Which R2 represents a C4 to C12 cycloalkyl group such as 
isobornyl acrylate or a tertiobutyl group; 
[0368] (meth)acrylamides With formula @(IV): 

(XIV) 
R’ R7 

Where: 
[0369] R7 and R8, Which may be identical or different, 

each represent a hydrogen atom or a linear or branched 
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C1 to C12 alkyl group such as a n-butyl, t-butyl, isopro 
pyl, isohexyl, isooctyl, or isononyl group; or R7 repre 
sents H and R8 represents a 1,1-dimethyl-3-oxobutyl 
group; and 

[0370] R' designates H or methyl; and 
[0371] mixtures thereof. 

[0372] Examples of monomers that may be mentioned are 
N-butylacrylamide, N-t-butylacrylamide, N-isopropylacry 
lamide, N,N-dimethylacrylamide and N,N-dibutylacryla 
mide. 
[0373] Particularly advantageous principal monomers are 
methyl methacrylate, isobutyl (meth)acrylate, isobornyl 
(meth)acrylate and mixtures thereof. 

b) Sequence Having a Tg of 20° C. or Less 

[0374] The sequence having a Tg of 20° C. or less has, for 
example, a Tg of—100° C. to 20° C., preferably 15° C. or less, 
especially from —80° C. to 15° C. and more preferably 10° C. 
or less, for example from —50° C. to 0° C. 
[0375] The sequence With a Tg of 20° C. or less may be a 
homopolymer or a copolymer. 
[0376] When said sequence is a homopolymer, it is derived 
from monomers, Which are such that homopolymers prepared 
from saidmonomers have glass transition temperatures of 20° 
C. or less. Said second sequence may be a homopolymer 
constituted by a single type of monomer (Wherein the Tg of 
the corresponding homopolymer is 20° C. or less). 
[0377] When the sequence With a Tg of 20° C. or less is a 
copolymer, it may be Wholly or partially derived from one or 
more monomers, the nature and concentration of Which are 
selected so that the Tg of the resulting copolymer is 20° C. or 
less. 
[0378] As an example, it may comprise: 

[0379] one or more monomers Wherein the correspond 
ing homopolymer has a Tg of 20° C. or less, for example 
a Tg of—100° C. to 20° C., in particular less than 15° C., 
especially —80° C. to 15° C. and in particular less than 
10° C., for example from —50° C. to 0° C.; and 

[0380] one or more monomers Wherein the correspond 
ing homopolymer has a Tg of more than 20° C., such as 
monomers having a Tg of 40° C. or more, for example a 
Tg of40° C. to 150° C., in particular 50° C. or more, for 
example from 50° C. to 120° C., and in particular 60° C. 
or more, for example from 60° C. to 120° C. and/ or 
monomers having a Tg betWeen 20° C. and 40° C., as 
described above. 

[0381] lnpar‘ticular, the sequence With a Tg of20° C. or less 
is a homopolymer. 
[0382] Monomers the homopolymer of Which has a Tg of 
20° C. or less are preferably selected from the folloWing 
monomers or principal monomers: 

[0383] acrylates With formula @(V): 

CH2:CHCOOR3 (XV) 

[0384] R3 representing an unsubstituted linear or branched 
C1 to C12 alkyl group in Which one or more heteroatoms 
selected from O, N and S are interposed; 

[0385] methacrylates With formula (XVI): 

CH2:C(CH3)4COOR4 (XVI) 

[0386] R4 represents an unsubstituted linear or branched 
alkyl C6 to C12 group in Which one or more heteroatoms 
selected from O, N and S are optionally interposed; 
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[0387] vinyl esters With formula @(VII): 

R54CO4O4CH:CH2 (XVII) 

Where R5 represents a linear or branched C4 to C12 alkyl 
group; 

[0388] ethers of vinyl alcohol and C4 to C12 alcohol; 
[0389] C4 to C 1 2 alkyl N-alkylated acrylamides, such as 

N-octylacrylamide; and 
[0390] mixtures thereof. 

[0391] Particularly preferred principal monomers for the 
sequence With a Tg of 20° C. or less are alkyl acrylates the 
alkyl chain of Which contains 1 to 10 carbon atoms, such as 
methyl acrylate, isobutyl acrylate, 2-ethylhexyl acrylate and 
mixtures thereof. 

c) Sequence Having a Tg BetWeen 20° C. and 40° C. 

[0392] The sequence With a Tg betWeen 20° C. and 40° C. 
may be a homopolymer or a copolymer. 
[0393] When said sequence is a homopolymer, it is derived 
from monomers (or principal monomers) Which are such that 
homopolymers prepared from said monomers have glass 
transition temperatures betWeen 20° C. and 40° C. Said ?rst 
sequence may be a homopolymer, constituted by a single type 
of monomer (Wherein the Tg of the corresponding homopoly 
mer is from 20° C. to 40° C.). 
[0394] Monomers With a homopolymer With a glass tran 
sition temperature betWeen 20° C. and 40° C. are preferably 
selected from n-butyl methacrylate, cyclodecyl acrylate, neo 
pentyl acrylate, isodecylacrylamide and mixtures thereof. 
[0395] When the sequence With a Tg betWeen 20° C. and 
40° C. is a copolymer, it is completely or partially derived 
from one or more monomers (or a principal monomer) the 
nature and concentration of Which are selected so that the Tg 
of the resulting copolymer is betWeen 20° C. and 40° C. 
[0396] Advantageously, the sequence With a Tg betWeen 
20° C. and 40° C. is a copolymer Wholly or partially derived 
from: 

[0397] principal monomers the corresponding 
homopolymer of Which has a Tg of 40° C. or more, for 
example a Tg of40° C. to 150° C., in particular 50° C. or 
more, for example 50° C. to 120° C., and preferably 60° 
C. or more, for example 60° C. to 120° C., as described 
above; and/or 

[0398] principal monomers the corresponding 
homopolymer of Which has a Tg of 20° C. or less, for 
example a Tg from —100° C. to 20° C., in pa 15° C. or 
less, especially —80° C. to 15° C. and in particular 10° C. 
orless, for example —50° C. to 0° C., as described above; 

said monomers being selected so that the Tg of the copolymer 
forming the ?rst sequence is betWeen 20° C. and 40° C. 
[0399] Said principal monomers are, for example, selected 
from methyl methacrylate, isobornyl acrylate and methacry 
late, butyl acrylate, 2-ethylhexyl acrylate and mixtures 
thereof. 
[0400] More particularly, the proportion of the second 
sequence With a Tg of 20° C. or less is from 10% to 85% by 
Weight of polymer, preferably 20% to 70% and more prefer 
ably 20% to 50%. 
[0401] Each sequence may nevertheless contain a minor 
proportion of at least one constituent monomer of the other 
sequence. 
[0402] Hence, the ?rst sequence may contain at least one 
constituent monomer of the second sequence, and conversely. 
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[0403] In addition to the monomers indicated above, each 
of the ?rst and/ or second sequences of the sequencedpolymer 
may comprise one or more monomers termed additional 
monomers, Which differ from the principal monomers men 
tioned above. 
[0404] The nature and quantity of these additional mono 
mer or monomers are selected so that the sequence in Which 

they are formed has the desired glass transition temperature. 
iii) Additional Monomer 
[0405] This additional monomer is, for example, selected 
from: 

[0406] hydrophilic monomers such as: 
[0407] monomers With an ethylenically unsaturated 
bond comprising at least one carboxylic or sulfonic 
acid function, such as: 
[0408] acrylic acid, methacrylic acid, crotonic acid, 

maleic anhydride, itaconic acid, fumaric acid, 
maleic acid, acrylamidopropanesulfonic acid, 
vinylbenZoic acid, vinylphosphoric acid and salts 
thereof; 

[0409] monomers With an ethylenically unsaturated 
bond comprising at least one tertiary amine function 
such as: 

[0410] 2-vinylpyridine, 4-vinylpyridine, dimethy 
laminoethyl methacrylate, diethylaminoethyl 
methacrylate, dimethylaminopropyl methacryla 
mide and salts thereof; 

[0411] methacrylates With formula (XVIII): 

CH2:C(CH3)4COOR6 (XVIII) 

in Which R6 represents a linear or branched alkyl group con 
taining 1 to 4 carbon atoms, such as a methyl, ethyl, propyl or 
isobutyl group, said alkyl group being substituted With one or 
more substituents selected from hydroxyl groups (such as 
2-hydroxypropyl methacrylate, 2-hydroxyethyl methacry 
late) and halogen atoms (Cl, Br, I, P), such as tri?uoroethyl 
methacrylate; 

[0412] methacrylates With formula (XIX): 

in Which R9 represents a linear or branched C6 to C12 alkyl 
group, in Which one or more heteroatoms selected from O, N 
and S are optionally interposed, said alkyl group being sub 
stituted With one or more sub stituents selected from hydroxyl 
groups and halogen atoms (Cl, Br, I, F); 

[0413] acrylates With formula @(X): 

CH2:CHCOOR1O (xx) 

in Which R1O represents a linear or branched C1 to C12 alkyl 
group substituted With one or more substituents selected from 

hydroxyl groups and halogen atoms (Cl, Br, I and P), such as 
2-hydroxypropyl acrylate and 2-hydroxyethyl acrylate, or 
R1O represents a C 1 to C 1 24OiPOE (polyoxyethylene) With 
5 to 30 repetitions of the oxyethylene moiety, for example 
methoxy-POE, or R8 represents a polyoxyethylene group 
containing 5 to 30 ethylene oxide moieties; 

[0414] monomers With an ethylenically unsaturated 
bond comprising one or more silicon atoms, such as 
methacryloxypropyl trimethoxy silane, methacrylox 
ypropyl tris (trimethylsiloxy) silane; and 

[0415] mixtures thereof. 
[0416] Particularly preferred additional monomers are 
acrylic acid, methacrylic acid, tri?uoroethyl methacrylate 
and mixtures thereof. 
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[0417] In a particular implementation, the sequenced poly 
mer is a non-silicone polymer, i.e. a polymer free of silicon 
atoms. 

[0418] Said additional monomers generally represent a 
quantity of 30% by Weight or less, for example 1% to 30% by 
Weight, preferably 5% to 20% by Weight, more preferably 7% 
to 15% by Weight of the total Weight of the ?rst and/or second 
sequences. 
[0419] In particular, each of the ?rst and second sequences 
comprises at least one monomer selected from (meth)acrylic 
acid esters, and optionally at least one monomer selected 
from (meth)acrylic acid and mixtures thereof. 
[0420] Advantageously, each of the ?rst and second 
sequences of the sequenced polymer is Wholly derived from 
at least one monomer selected from acrylic acid, (meth)acry 
late acid esters, and possibly at least one monomer selected 
from (meth)acrylate acid, and mixtures thereof. 

iv) Production Method 

[0421] The sequenced polymer may be obtained by radical 
polymerization in solution using the following preparation 
method: 

[0422] introducing a portion of the polymerization sol 
vent into a suitable reactor heated to a suitable tempera 
ture for polymerization (typically 60° C. to 120° C.); 

[0423] once said temperature has been reached, intro 
ducing the constituent monomers of the ?rst sequence in 
the presence of a portion of the polymerization initiator; 

[0424] at the end of a time T corresponding to a maxi 
mum degree of conversion of 90%, introducing the con 
stituent monomers of the second sequence and the other 
portion of the initiator; 

[0425] reacting the mixture for a time T' (from 3 to 6 h), 
at the end of Which the mixture is returned to ambient 
temperature; 

[0426] obtaining the polymer in solution in the polymer 
ization solvent. 

[0427] The term “polymerization solvent” means a solvent 
or a mixture of solvents. In particular, the polymerization 
solvent may be selected from ethyl acetate, butyl acetate, 
alcohols such as isopropanol or ethanol, aliphatic alkanes 
such as isododecane, and mixtures thereof. In particular, the 
polymerization solvent is a mixture of butyl acetate and iso 
propanol or isododecane. 

[0428] In a particular implementation, the sequenced poly 
mer comprises a ?rst sequence With a Tg of 40° C. as 
described above in a) and a second sequence With a Tg of 20° 
C. or less, as described above at b). 

[0429] Inparticular, the ?rst sequence With a Tg of 40° C. or 
more is a copolymer derived from monomers Which are such 
that the homopolymer prepared from said monomers has a 
glass transition temperature of 40° C. or more, such as the 
monomers described above. 

[0430] Advantageously, the second sequence With a Tg of 
20° C. or less is a homopolymer derived from monomers 
Which are such that the homopolymer prepared from said 
monomers has a glass transition temperature of 20° C. or less, 
such as the monomers described above. 

[0431] In particular, the proportion of the sequence With a 
Tg of 40° C. or more is from 20% to 90% by Weight of 
polymer, preferably 30% to 80% and more preferably 50% to 
70%. 
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[0432] In particular, the proportion of the sequence With a 
Tg of20° C. or less is from 5% to 75% by Weight ofpolymer, 
preferably 15% to 50%, and more preferably 25% to 45%. 
[0433] Advantageously, the sequenced polymer may com 
prise: 

[0434] a ?rst sequence With a Tg of 40° C. or more, for 
example 85° C. to 115° C., Which is an isobomyl acry 
late/isobutyl methacrylate copolymer; 

[0435] a second sequence With a Tg of20° C. or less, for 
example —85° C. to —55° C., Which is a 2-ethylhexyl 
acrylate homopolymer; and 

[0436] an intermediate sequence Which is a random 
isobomyl acrylate/isobutyl methacrylate/2-ethylhexyl 
acrylate copolymer. 

[0437] In a further implementation, the sequenced polymer 
comprises a ?rst sequence having a glass transition tempera 
ture (Tg) betWeen 20° C. and 40° C., as described in c), and a 
second sequence With a glass transition temperature of 20° C. 
or less, as described above in b) or a glass transition tempera 
ture of 40° C. or more, as described above. 

[0438] In particular, the proportion of the ?rst sequence 
With a Tg betWeen 20° C. and 40° C. is from 10% to 85% by 
Weight of polymer, in particular 30% to 80% by Weight and 
more preferably 50% to 70%. 

[0439] When the second sequence is a sequence having a 
Tg of 40° C. or more, in particular it is present in a proportion 
of 10% to 85% by Weight of polymer, in particular 20% to 
70% and more particularly 30% to 70%. 

[0440] When the second sequence is a sequence With a Tg 
of 20° C. or less, in particular it is present in a proportion of 
10% to 85% by Weight of polymer, in particular 20% to 70% 
and more particularly 20% to 50%. 

[0441] In particular, the ?rst sequence With a Tg betWeen 
20° C. and 40° C. is a copolymer derived from monomers 
Which are such that the corresponding homopolymer has a Tg 
of 40° C. or more, and monomers Which are such that the 
corresponding homopolymer has a Tg of 20° C. or less. 
[0442] Advantageously, the second sequence With a Tg of 
20° C. or less or With a Tg of 40° C. or more is a homopolymer. 

[0443] In a ?rst variation, the sequenced polymer com 
prises: 

[0444] a ?rst sequence With a Tg betWeen 20° C. and 40° 
C., for example With a Tg of21° C. to 39° C., Which is a 
copolymer comprising isobomyl acrylate/isobutyl 
methacrylate/2-ethylhexyl acrylate; 

[0445] a second sequence With a Tg of20° C. or less, for 
example —65° C. to —35° C., Which is a methyl meth 
acrylate homopolymer; and 

[0446] an intermediate sequence Which is a random 
isobomyl acrylate/isobutyl methacrylate/2-ethylhexyl 
acrylate copolymer. 

[0447] In another variation, the sequenced polymer may 
comprise: 

[0448] a ?rst sequence With a Tg of 40° C. or more, for 
example from 85° C. to 115° C., Which is an isobornyl 
acrylate/isobutyl methacrylate copolymer; 

[0449] a second sequence With a Tg of20° C. or less, for 
example —35° C. to —5° C., Which is an isobutyl acrylate 
homopolymer; and 

[0450] an intermediate sequence Which is a random 
isobomyl methacrylate/isobutyl methacrylate/isobutyl 
acrylate random copolymer. 
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[0451] In a still further variation, the sequenced polymer 
may comprise: 

[0452] a ?rst sequence With a Tg of 40° C. or more, for 
example 60° C. to 90° C., Which is an isobornyl acrylate/ 
isobutyl methacrylate copolymer; 

[0453] a second sequence With a Tg of 20° C. or more, for 
example from —35° C. to —5° C., Which is an isobutyl 
acrylate homopolymer; and 

[0454] an intermediate sequence Which is a random 
isobomyl acrylate/isobutyl methacrylate/isobutyl acry 
late copolymer. 

[0455] g) Products of reaction betWeen a silica derivative 
and a polyorganosiloxane carrying terminal silanol groups, 
such as those described in Us. Pat. No. 5,162,410, U.S. Pat. 
No. 0,330,747 and Us. Pat. No. 5,451,610, the contents of 
shoulder are hereby incorporated by reference. Products of 
that type are sold under the trade name Bio-PSA by DoW 
Coming, for example the product of that range With reference 
number 7-4405. 
[0456] In accordance With the invention, the ?lm-forming 
polymer may be a solid Which is insoluble in the oily phase of 
the composition at ambient temperature, for example about 
25° C. The polymer is also insoluble in the oily phase at its 
softening temperature, in contrast to a Wax of polymeric 
origin Which is soluble in the liquid organic phase (or oily 
phase) at its melting temperature. In this respect, the polymer 
is not a Wax. 

1) Polymers 
[0457] The composition of the invention advantageously 
comprises at least one stable dispersion of essentially spheri 
cal polymer particles of one or more polymers in a physi 
ologically acceptable oily phase. 
[0458] Said dispersions may in particular be in the form of 
nano particles of polymers in stable dispersion in said liquid 
organic phase. The nano particles preferably have a mean siZe 
in the range 5 nm to 800 nm, and preferably in the range 50 nm 
to 500 nm. HoWever, it is possible to obtain polymer particle 
siZes of up to 1 pm. 
[0459] In particular, the polymer particles in dispersion are 
insoluble in hydrosoluble alcohols such as ethanol. 
[0460] The polymers in dispersion Which can be used in the 
composition of the invention preferably have a molecular 
Weight of the order of 2000 to 10000000 g/mol, and a Tg of 
—100° C. to 300° C., preferably —50° C. to 100° C., more 
preferably —10° C. to 50° C. 
[0461] It is possible to use polymers Which can form ?lms, 
preferably With a loW Tg equal to or loWer than the tempera 
ture of skin, and in particular 40° C. or less. 
[0462] Examples of ?lm-forming polymers that may be 
mentioned are acrylic or vinyl radical copolymers or 
homopolymers, preferably With a Tg of 40° C. or less and in 
particular from —10° C. to 30° C., used alone or as a mixture. 
[0463] The term “radical type polymer” means a polymer 
obtained by polymerizing unsaturated monomers, in particu 
lar With ethylenically unsaturated bonds, each monomer 
being capable of self-polymerizing (in contrast to polycon 
densates). The radical type polymers may in particular be 
polymers or copolymers, vinyl, in particular acrylic poly 
mers. 

[0464] The acrylic polymers may result from polymeriZing 
monomers With an ethylenically unsaturated bond containing 
at least one acid group and/or esters of said acid monomers 
and/ or amides of said acids. 
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[0465] Monomers carrying an acid group Which may be 
used include 0t,[3-ethylenically unsaturated carboxylic acids 
such as acrylic acid, methacrylic acid, crotonic acid, maleic 
acid, and itaconic acid. In particular, (meth)acrylic acid, and 
crotonic acid may be used, more particularly (meth)acrylic 
acid. 
[0466] The esters of acid monomers are advantageously 
selected from esters of (meth)acrylic acid (also knoWn as 
(meth)acrylates), such as alkyl (meth)acrylates, in particular 
of Cl-C2O alkyl, preferably C1-C8, aryl (meth)acrylates, in 
particular of C6-C 1O aryl, and hydroxyalkyl (meth)acrylates, 
in particular C2-C6 hydroxyalkyl. Alkyl (meth)acrylates 
Which may be mentioned include methyl, ethyl, butyl, isobu 
tyl, 2-ethylhexyl, and lauryl methacrylate. Hydroxyalkyl 
(meth)acrylates Which may be mentioned include hydroxy 
ethyl (meth)acrylate, and 2-hydroxypropyl (meth)acrylate. 
Aryl (meth)acrylates Which may be mentioned include ben 
Zyl acrylate and phenyl acrylate. 
[0467] (Meth)acrylic acid esters that are particularly suited 
to cosmetic compositions of the invention are alkyl (meth) 
acrylates. 
[0468] Particular radical polymers Which may be used are 
(meth)acrylate acid and alkyl (meth)acrylate copolymers, in 
particular Cl-C4 alkyl (meth)acrylate. More particularly, 
methyl acrylates optionally copolymeriZed With acrylic acid 
may be used. 
[0469] Amides of acid monomers Which may be mentioned 
are (meth)acrylamides, especially N-alkyl (meth)acryla 
mides, in particular C2-Cl2 alkyl (meth)acrylamides such as 
N-ethyl acrylamide, N-t-butyl acrylamide and N-t-octyl acry 
lamide; N-dialkyl Cl-C4 alkyl (meth)acrylamides. 
[0470] The acrylic polymers may also result from polymer 
iZing monomers With an ethylenically unsaturated bond con 
taining at least one amine group in free or partially or totally 
neutraliZed form, or indeed partially or totally quaterniZed. 
By Way of example, such monomers may be dimethylamino 
ethyl (meth)acrylate, dimethylaminoethyl methacrylamide, 
vinylamine, vinylpyridine, and/ or diallyldimethylammo 
nium chloride. 
[0471] The vinyl polymers may also result from homopo 
lymeriZing or copolymeriZing at least one monomer selected 
from vinyl esters and styrene monomers. In particular, said 
monomers may be polymerized With acid monomers and/or 
their esters and/or their amides, such as those mentioned 
above. Examples of vinyl esters Which may be mentioned are 
vinyl acetate, vinyl propionate, vinyl neodecanoate, vinyl 
pivalate, vinyl benZoate, and vinyl t-butyl benZoate. An 
example of a styrene monomer Which may be mentioned is 
alpha-methyl styrene. 
[0472] The list of monomers given above is not limiting and 
it is possible to use any monomer Which is knoWn to the 
skilled person Which falls into the categories of acrylic and 
vinyl monomers (including monomers modi?ed by a silicone 

chain). 
[0473] As other vinyl monomers that can used, mention can 
be made of: 

[0474] N-vinylpyrrolidone, vinylcaprolactam, vinyl 
N-alkyl(Cl-C6) pyrroles, vinyl-oxaZoles, vinyl-thiaZ 
oles, vinylpyrimidines, vinylimidaZoles; 

[0475] ole?ns such ethylene, propylene, butylenes, iso 
prene, butadiene. 

[0476] The vinyl polymer may be cross-linked using one or 
more di-functional monomers, in particular having at least 
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tWo ethylenically unsaturated bonds, such as ethylene glycol 
dimethacrylate or diallyl phthalate. 
[0477] In non-limiting manner, the polymers in dispersion 
of the invention may be selected from the following polymers 
or copolymers: polyurethanes, acrylic polyurethanes, poly 
ureas, polyurea-polyurethanes, polyester-polyurethanes, 
polyether-polyurethanes, polyesters, polyester amides, 
alkyds; acrylic and/or vinyl polymers or copolymers; acrylic 
silicone copolymers; polyacrylamides; silicone polymers 
such as polyurethanes or silicone acrylics, ?uorinated poly 
mers, and mixtures thereof. 
[0478] The polymer(s) in dispersion in the oily phase may 
represent 5% to 40% by Weight of the dry matter of the 
composition, preferably 5% to 35%, better 8% to 30%. 

2) Stabilizer 

[0479] In one implementation, the polymer particles in dis 
persion are surface stabilized by a stabilizer Which is solid at 
ambient temperature. The dry matter content in the dispersion 
then represents the total quantity of polymer+stabilizer, given 
that the quantity of polymer cannot be less than 5%. 
[0480] In particular, the polymer particles are surface sta 
bilized using a stabilizer Which may be a sequenced polymer, 
a graft polymer and/or a random polymer, used alone or as a 
mixture. Stabilization may be achieved by any knoWn means, 
in particular by direct addition of stabilizing polymer during 
polymerization. 
[0481] The stabilizer may also be present in the mixture 
before polymerizing the polymer. However, it is also possible 
to add it continuously, especially When the monomers are also 
added continuously. 
[0482] 2-30% by Weight of stabilizer relative to the initial 
mixture of monomers, preferably 5-20% by Weight, may be 
used. 
[0483] When a graft and/or sequenced polymer is used as 
the stabilizer, the processing solvent is selected so that at least 
a portion of the grafts or sequences of said polymer-stabilizer 
is soluble in said solvent, the other portion of the grafts or 
sequences not being soluble therein. The polymer-stabilizer 
used during polymerization must be soluble or dispersible in 
the processing solvent. Further, it is preferable to select a 
stabilizer the insoluble sequences or grafts of Which have a 
certain af?nity for the polymer formed during polymeriza 
tion. 
[0484] Graft polymers that may be mentioned include sili 
cone polymers grafted With a hydrocarbon chain; hydrocar 
bon polymers grafted With a silicone chain. 
[0485] Thus, graft or sequenced block copolymers includ 
ing at least one block of the polyorganosiloxane type and at 
least one block of a radical polymer may be used, such as graft 
copolymers of the acrylic/silicone type Which may be used 
When the non aqueous medium is a silicone. 
[0486] It is also possible to use graft or sequenced block 
copolymers comprising at least one block of the polyorga 
no siloxane type and at least one polyether. The polyorgano si 
loxane block may in particular be a polydimethylsiloxane or 
a polyalkyl(C2-Cl 8)methylsiloxane; the polyether block may 
be a C2-C 18 polyalkylene, in particular polyoxyethylene and/ 
or polyoxypropylene. In particular, it is possible to use 
copolyol dimethicones or (CZ-C18) alkyl dimethicone 
copolyols such as those sold under the trade name “DOW 
CORNING 3225C” by DOW CORNING, or lauryl methi 
cones such as those sold by “DOW CORNING Q2-5200 by 
“DOW CORNING”. 
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[0487] Graft or sequenced block copolymers that may be 
mentioned include those comprising at least one block result 
ing from polymerizing at least one ethylenic monomer With 
one or more ethylenically unsaturated bonds Which may be 
conjugated, such as ethylene or dienes such as butadiene or 
isoprene, and at least one block of a vinyl polymer and pref 
erably styrene. When the ethylenic monomer comprises sev 
eral ethylenically unsaturated bonds Which may be conju 
gated, the residual ethylenically unsaturated bonds after 
polymerization are generally hydrogenated. In knoWn man 
ner, then, polymerization of the isoprene results in the forma 
tion of the ethylene-propylene block folloWing hydrogena 
tion, and butadiene polymerization results in the formation of 
the ethylene-butylene block after hydrogenation. Such poly 
mers that may be mentioned include sequenced copolymers 
in particular of the tWo-block or three-block polystyrene/ 
polyisoprene (SI), polystyrene/polybutadiene (SB) such as 
those sold under the trade name ‘LUVITOL HSB’ by BASF, 
of the polystyrene/copoly(ethylene-propylene) (SEP) type, 
such as those sold under the trade name “KRATON” by 
SHELL CHEMICAL Co or of the polystyrene/copoly(ethyl 
ene-butylene) (SEB) type. In particular, it is possible to use 
KRATON Gl650 (SEBS), KRATON G165l (SEBS), KRA 
TON G1 652 (SEBS), KRATON G1657X (SEBS), KRATON 
G1701X (SEP), KRATON G1702X (SEP), KRATON 
G1726X (SEB), KRATON D-l 101 (SBS), KRATON D-l 102 
(SBS), or KRATON D-l 107 (SIS). The polymers are gener 
ally termed copolymers of hydrogenated or non hydroge 
nated dienes. 
[0488] It is also possible to use GELLED PERMETHYL 
99A-750, 99A-753-59 and 99A-753-58 (mixture of three 
block and star polymer), VERSAGEL 5960 from PENRECO 
(three-block+star polymer); or OSl29880, OSl2988l and 
OS84383 from LUBRIZOL (styrene/methacrylate copoly 
mer). 
[0489] Graft or sequenced block copolymers comprising at 
least one block resulting from polymerizing at least one eth 
ylenic monomer With one or more ethylenically unsaturated 
bonds and at least one block of an acrylic polymer that may be 
mentioned are tWo- or three-block poly(methyl methacry 
late)/polyisobutene copolymers or graft copolymers With a 
poly(methyl methacrylate) backbone With polyisobutylene 
grafts. 
[0490] Graft or sequenced block copolymers comprising at 
least one block resulting from polymerizing at least one eth 
ylenic monomer With one or more ethylenically unsaturated 
bonds and at least one block of a polyether such as a C2-Cl8 
polyalkylene (in particular polyethylene and/ or polyoxypro 
pylene) that may be mentioned are tWo- or three-block poly 
oxyethylene/polybutadiene or polyoxyethylene/polyisobuty 
lene copolymers. 
[0491] When a random polymer is used as the stabilizer, it 
is selected so that it has a su?icient quantity of groups to 
render it soluble in the envisaged processing solvent. 
[0492] Thus, it is possible to use copolymers based on alkyl 
acrylates or methacrylates derived from C l-C4 alcohols, and 
alkyl acrylates or methacrylates derived from CS-C3O alco 
hols. In particular, stearyl methacrylate/methyl methacrylate 
copolymer may be mentioned. 
[0493] When the polymer processing solvent is apolar, it is 
advantageous to select as the stabilizer a polymer Which coats 
the particles in as complete a manner as possible, several 
polymer-stabilizer chains then becoming adsorbed on a par 
ticle of polymer obtained by polymerization. 






































