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(57) ABSTRACT

The present invention relates to a general process for treat-
ing keratin substances, preferably keratin fibres, comprising
the following steps: ¢) applying to the keratin substances a
composition comprising at least one photo-crosslinkable
polymer including at least one photo-dimerizable pendant
group and at least one hydrophobic pendant group, and d)
irradiating said composition on the keratin substances to
crosslink the polymer.
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A PROCESS FOR TREATING KERATIN
SUBSTANCES USING A COMPOSITION
COMPRISING A MODIFIED
PHOTO-DIMERIZABLE POLYMER

[0001] The present invention relates to a process for
treating keratin substances, such as keratin fibres and par-
ticularly hair, with a composition comprising at least one
modified photo-crosslinkable polymer. Such a composition
can produce a sleeve that is resistant to washing.

[0002] It is known for the person skilled in the art to use
photo-crosslinkable materials such as materials from vinyl
monomers, and especially (meth)acrylate monomers.
[0003] Accordingly, U.S. Pat. No. 5,300,285 describes a
process for waving hair and a composition for using this
process, and especially a silicone-based neutralizing com-
position, including a silicone with a vinyl function, a free-
radical photoinitiator and a solvent. This composition acts as
a substitute for neutralizing solutions based on hydrogen
peroxide when it is applied to hair after a permanent
deformation process of the hair and photo-crosslinking of
the composition. This composition has the advantage of
functioning simultaneously as a crosslinking agent for kera-
tin, while giving hair advantages such as conditioning and a
soft feel. Photo-crosslinking is triggered in the composition
by the photoinitiator (generally an acetophenone derivative),
which releases a substituent when exposed to radiation in the
UVA domain especially between 250 and 400 nm, preferably
350-385 nm, such as 365 nm.

[0004] Unfortunately, photo-polymerization of the sili-
cone with a vinyl function in the presence of a photoinitiator
leads to irreversible silicone photo-crosslinking with a vinyl
function. In other words, once it is photo-crosslinked, the
deposit cannot be easily and at any moment removed from
the hair.

[0005] Japanese patent JP 09249812 describes interpen-
etrating networks containing molecules forming chelates
and uses thereof, and more particularly compositions con-
taining partially saponified polyvinyl acetate polymers with
stilbazolium groups, crosslinked and containing chelating
agents. This previously crosslinked material can then be
used as is in medical or cosmetic applications. However, no
mention is made in this document of application to hair
before irradiation.

[0006] Document EP1572139 describes a photo-dimeriz-
able composition that can make a deposit on keratin sub-
stances, particularly hair. This document teaches that such
deposits allow a long-lasting deposit to be obtained that
provides durable cosmetic properties over time that are
easily removed. The deposits obtained from crosslinkable
compounds described in this document do however have
limited persistence. Moreover, these compounds are not
deposited uniformly on the hair and the deposit depends
greatly on the amount of hair damage. Accordingly, the
result is not uniform between the hair’s roots and tips.
[0007] The present invention therefore relates to providing
a treatment process for keratin substances from a composi-
tion comprising a photo-crosslinkable polymer that does not
present the drawbacks of the compositions of the state of the
art. The goal of the invention is especially to develop
photo-dimerizable compositions that resist washing, allow a
uniform deposit on all of the hair, on natural hair and on
damaged hair.

[0008] Accordingly, the present invention relates to a
treatment process for keratin substances comprising the
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application of a composition comprising at least one photo-
crosslinkable polymer including at least one pendant photo-
dimerizable group and at least one hydrophobic pendant
group and one step of irradiating the composition on the
keratin substances to crosslink the composition.

[0009] For the purposes of the present invention and
unless otherwise indicated:

[0010] an “alkylene chain” represents an acyclic C,-C,,
divalent hydrocarbon chain, particularly a C,-C, chain,
more particularly a C,-C, chain when the chain is
linear, optionally substituted with one or more groups,
which may be identical or different, chosen from i)
hydroxyl, ii) (C,-C,)alkoxy, iii) (poly)hydroxy(C,-C,)
alkoxy(di)(C, -C,)(alkyl)amino, iv) R*—Z—C(Z")—
7°—, and v) R*—Z7°—8(0)—7Z°— with Z* and Z°,
which may be identical or different, representing an
oxygen or sulfur atom, or a group NR*; Z°, represent-
ing a bond, an oxygen or sulfur atom, or a group NR%;
R? representing an alkali metal, a hydrogen atom, an
alkyl group, or alternatively is absent if another part of
the cationic molecule and R*' representing a hydrogen
atom or an alkyl group; more particularly, the groups
iv) are chosen from carboxylate —C(0)O~ or —C(O)
OMetal (Metal=alkali metal), carboxyl —C(O)—OH,
guanidino H,H—C(NH,)—NH—, amidino H,H—C
(NH,)—, (thio)ureo H,N—C(O)—NH— and H,N—
C(S)—NH—, aminocarbonyl —C(O)—NRa', or ami-
nothiocarbonyl —C(S)—NRa',; carbamoyl Ra'—C
(O)—NRa'— or thiocarbamoyl Ra'—C(S)—NRa'—
with Ra', which may be identical or different, repre-
senting a hydrogen atom or a (C,-C,)alkyl group;

[0011] the “aryl” or “heteroaryt” substituents or the aryl
or heteroaryl part of a substituent may be substituted
with at least one substituent borne by a carbon atom,
chosen from:

[0012] a C,-C,4 and preferably C,-Cg alkyl substitu-
ent, optionally substituted with one or more substitu-
ents chosen from the substituents hydroxyl, C,-C,
alkoxy, C,-C, (poly)hydroxyalkoxy, acylamino,
amino substituted with two C,-C, alkyl substituents,
which may be identical or different, optionally bear-
ing at least one hydroxyl group, or the two substitu-
ents possibly forming, with the nitrogen atom to
which they are attached, a saturated or unsaturated,
optionally substituted 5- to 7-membered and prefer-
ably 5- or 6-membered heterocycle optionally com-
prising another nitrogen or non-nitrogen heteroatom;

[0013] a halogen atom;

[0014] a hydroxyl group;

[0015] a C,-C, alkoxy substituent;

[0016] a C,-C, (poly)hydroxyalkoxy substituent;

[0017] an amino substituent;

[0018] a 5- or 6-membered heterocycloalkyl substitu-
ent;

[0019] an optionally cationic 5- or 6-membered het-
eroaryl substituent, preferentially imidazolium,

optionally substituted with a (C,-C,)alkyl substitu-
ent, preferentially methyl;

[0020] an amino substituent substituted with one or
two identical or different C,-C; alkyl substituents,
optionally bearing at least:

[0021] 1) one hydroxyl group,
[0022] 1ii) one amino group optionally substituted with one
or two optionally substituted C,-C; alkyl substituents,
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said alkyl substituents possibly forming with the nitrogen

atom to which they are attached a saturated or unsatu-

rated, optionally substituted 5- to 7-membered hetero-
cycle, optionally comprising at least one other nitrogen or
non-nitrogen heteroatom,

[0023] i) one quaternary ammonium  group
—N*RR"R"™, M~ for which R, R" and R"', which may be
identical or different, represent a hydrogen atom or a
C,-C, alkyl group; and M™ represents the counterion of
the organic or inorganic acid or of the corresponding
halide;

[0024] iv) or one optionally cationic 5- or 6-membered
heteroaryl substituent, preferentially imidazolium,
optionally substituted with a (C,-C,)alkyl substituent,
preferentially methyl;

[0025] an acylamino substituent (—NR—C(O)—R') in
which the R substituent is a hydrogen atom or a C,-C,
alkyl substituent optionally bearing at least one
hydroxyl group and the R' substituent is a C,-C, alkyl
substituent;

[0026] a carbamoyl substituent ((R),N—C(O)—) in
which the R substituents, which may be identical or
different, represent a hydrogen atom or a C,-C, alkyl
substituent optionally bearing at least one hydroxyl
group;

[0027] an alkylsulfonylamino substituent (R'—S(O),—
N(R)—) in which the R substituent represents a hydro-
gen atom or a C,-C, alkyl substituent optionally bear-
ing at least one hydroxyl group and the R' substituent
represents a C,-C, alkyl substituent or a phenyl sub-
stituent; an aminosulfonyl substituent ((R),N—S(O)
»,—) in which the R substituents, which may be iden-
tical or different, represent a hydrogen atom or a C,-C,
alkyl substituent optionally bearing at least one
hydroxyl group,

[0028] a carboxyl substituent in the acid or salt form
(preferably salified with an alkali metal or a substituted
or unsubstituted ammonium);

[0029] a cyano group;

[0030] a nitro or nitroso group;

[0031] a polyhaloalkyl group, preferentially the trifluo-
romethyl group;

[0032] the cyclic, cycloalkyl or heterocyclic part of a

non-aromatic substituent may be substituted with at least

one substituent chosen from the following groups:

[0033] hydroxyl;

[0034] C,-C, alkoxy or C,-C, (poly)hydroxyalkoxy;

[0035] C,-C, alkyl;

[0036] alkylcarbonylamino (R—C(O)—N(R")—) in
which the R' substituent is a hydrogen atom or a C,-C,
alkyl substituent optionally carrying at least one
hydroxyl group and the R substituent is a C,-C, alkyl
substituent or an amino substituent optionally substi-
tuted by one or two identical or different C,-C, alkyl
groups, themselves optionally carrying at least one
hydroxyl group, said alkyl substituents possibly form-
ing, with the nitrogen atom to which they are attached,
a saturated or unsaturated and optionally substituted 5-
to 7-membered heterocycle, optionally comprising at
least one other nitrogen or non-nitrogen heteroatom;

[0037] alkylcarbonyloxy (R—C(O)—O—) in which
the R substituent is a C,-C, alkyl substituent or an
amino group optionally substituted by one or two
identical or different C,-C, alkyl groups, themselves
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optionally bearing at least one hydroxyl group, where
said alkyl substituents may form, with the nitrogen
atom to which they are attached, a saturated or unsatu-
rated and optionally substituted 5- to 7-membered
heterocycle optionally comprising at least one other
nitrogen or non-nitrogen heteroatom;

[0038] alkoxycarbonyl (R-G-C(O)—) in which the R
substituent is a C,-C, alkoxy substituent, G is an
oxygen atom or an amino group optionally substituted
with a C,-C, alkyl group optionally bearing at least one
hydroxyl group, where said alkyl substituent may form
with the nitrogen atom to which it is attached a satu-
rated or unsaturated, optionally substituted 5- to
7-membered heterocycle, optionally comprising at
least one other nitrogen or non-nitrogen heteroatom;

[0039] a cyclic, cycloalkyl or heterocyclic substituent,
or a non-aromatic part of an aryl or heteroaryl substitu-
ent, which may also be substituted with one or more
0X0 groups;

[0040] a cycloalkyl substituent is a mono- or bicyclic,
hydrocarbon substituent comprising 3 to 10 carbon
atoms, preferably 4 to 7 carbon atoms, such as cyclo-
pentyl or cyclohexyl;

[0041] a hydrocarbon-based chain is unsaturated when
it includes one or more double bonds and/or one or
more triple bonds;

[0042] an “aryl” substituent represents a monocyclic or
fused or non-fused polycyclic carbon-based group
comprising from 6 to 22 carbon atoms, and in which at
least one ring is aromatic; preferentially, the aryl sub-
stituent is a phenyl, biphenyl, naphthyl, indenyl,
anthracenyl or tetrahydronaphthyl;

[0043] a “heteroaryl substituent” represents an option-
ally cationic, 5- to 22-membered, monocyclic or fused
or non-fused polycyclic group, comprising from 1 to 6
heteroatoms chosen from nitrogen, oxygen, sulfur and
selenium, at least one ring of which is aromatic; pref-
erentially, a heteroaryl substituent is chosen from
acridinyl, benzimidazolyl, benzobistriazolyl, benzopy-
razolyl, benzopyridazinyl, benzoquinolyl, benzothiaz-
olyl, benzotriazolyl, benzoxazolyl, pyridinyl, tetra-
zolyl, dihydrothiazolyl, imidazopyridyl, imidazolyl,
indolyl, isoquinolyl, naphthoimidazolyl, naphthox-
azolyl, naphthopyrazolyl, oxadiazolyl, oxazolyl,
oxazolopyridyl, phenazinyl, phenoxazolyl, pyrazinyl,
pyrazolyl, pyrilyl, pyrazoyltriazyl, pyridyl, pyridi-
noimidazolyl, pyrrolyl, quinolyl, tetrazolyl, thiadiaz-
olyl, thiazolyl, thiazolopyridinyl, thiazoylimidazolyl,
thiopyrylyl, triazolyl, xanthyl and the ammonium salt
thereof;

[0044] a “heterocyclic substituent” is a 5- to 22-mem-
bered monocyclic or fused or non-fused polycyclic
substituent which may contain one or two unsaturations
but is non-aromatic, comprising from 1 to 6 heteroa-
toms chosen from nitrogen, oxygen, sulfur and sele-
nium atoms;

[0045] a “heterocycloalkyl substituent™ is a heterocyclic
substituent comprising at least one saturated ring;

[0046] a “cationic heteroaryl substituent™ is a heteroaryl
group as defined above that includes an endocyclic or
exocyclic quaternized cationic group,
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[0047] when the cationic charge is endocyclic, it is -continued
included in the electron delocalization via the meso-
meric effect; for example, it is a pyridinium, imidazo-
lium or indolinium group:

N [0050] with R a heteroaryl substituent as defined above

| A and R* an ammonium R, R,R _N*— phosphonium R, R-

P R—N SR P*— or ammonium R, R,R N*—(C,-Cy)alkylamino

Nt group with R,, R, and R_, which may be identical or

Il{ different, representing a hydrogen atom or a (C,-Cy)alkyl

group such as methyl;

[0051] a “cationic aryl carrying an exocyclic charge”
means an aryl ring whose quaternized cationic group is
outside said ring; it is especially an ammonium or
phosphonium R™ substituent, such as trimethylammo-
nium, which is outside the aryl, such as phenyl or
naphthyl:

[0048] with R and R' being a heteroaryl substituent as

defined above and particularly a (hydroxy)(C,-Cy)alkyl A
group such as methyl; = .
[0049] when the cationic charge is exocyclic, it is, for ’
example, an ammonium or phosphonium substituent,
such as trimethylammonium, which is outside the het- [0052] an “alkyl substituent” is a linear or branched
eroaryl, such as pyridinyl, indolyl, imidazolyl or naph- C,-C,, and preferably C,-Cy hydrocarbon-based sub-

thalimidyl, in question: stituent;

[0053] an “alkenylene substituent” is an unsaturated
hydrocarbon-based divalent substituent as defined pre-
viously, which may contain from 1 to 4 conjugated or
unconjugated double bonds —C—C—; the alkenylene
group particularly contains 1 or 2 unsaturations;

[0054] the term “optionally substituted” applied to the
alkyl substituent means that said alkyl substituent may
be substituted with one or more substituents chosen
from the following substituents: 1) hydroxyl, ii) C,-C,
alkoxy, iii) acylamino, iv) amino optionally substituted
with one or two identical or different C,-C, alkyl
substituents, where said alkyl substituents may form
with the nitrogen atom that bears them a 5- to 7-mem-
bered heterocycle, optionally comprising one other
nitrogen or non-nitrogen heteroatom; v) or a quaternary
ammonium group —N*R'R"R™, M~ for which R', R"
— O and R", which may be identical or different, represent

a hydrogen atom or a C,-C, alkyl group, or else

\ / —N*R'R"R"™ forms a heteroaryl such as imidazolium

N optionally substituted with a C,-C,, alkyl group, and M~
represents the counterion of the corresponding organic
acid, inorganic acid or halide;

R*

' \ | /

/) R [0055] an “alkoxy substituent” is an alkyloxy substitu-

F N ent for which the alkyl substituent is a linear or
branched C,-C,, and preferentially C,-Cy hydrocar-

bon-based substituent; when the alkoxy group is
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optionally substituted, this implies that the alkyl group
is optionally substituted as defined above;

[0056] “‘organic or inorganic acid salt” more particu-
larly means the salts chosen from a salt derived from 1)
hydrochloric acid HCI, ii) hydrobromic acid HBr, iii)
sulfuric acid H,SO,, iv) alkylsulfonic acids: Alk-S(O)
,OH such as methanesulfonic acid and ethanesulfonic
acid; v) arylsulfonic acids: Ar—S(0O),0H such as ben-
zenesulfonic acid and toluenesulfonic acid; vi) citric
acid; vii) succinic acid; viii) tartaric acid; ix) lactic
acid; x) alkoxysulfinic acids: Alk-O—S(O)OH such as
methoxysulfinic acid and ethoxysulfinic acid; xi) ary-
loxysulfinic acids such as tolueneoxysulfinic acid and
phenoxysulfinic acid; xii) phosphoric acid H;PO,; xiii)
acetic acid CH;C(O)OH; xiv) triflic acid CF;SO;H;
and xv) tetrafluoroboric acid HBF ,;

[0057] “Anionic counterion” is intended to mean an
anion or an anionic group derived from an organic or
inorganic acid salt which counterbalances the cationic
charge of the colorant; more particularly, the anionic
counterion is chosen from: i) halides such as chloride or
bromide; ii) nitrates; iii) sulfonates, including C,-Cg
alkylsulfonates: Alk-S(0O),O~ such as methanesul-
fonate or mesylate and ethanesulfonate; iv) arylsul-
fonates: Ar—S(0),0” such as benzenesulfonate and
toluenesulfonate or tosylate; v) citrate; vi) succinate;
vii) tartrate; viii) lactate; ix) alkyl sulfates: Alk-O—S
(O)O™ such as methyl sulfate and ethyl sulfate; x) aryl
sulfates: Ar—O—S(0)O~ such as benzene sulfate and
toluene sulfate; xi) alkoxy sulfates: Alk-O—S(0),0”
such as methoxy sulfate and ethoxy sulfate; xii) aryloxy
sulfates: Ar—0O—S(0),07, xiii) phosphates O—P
(OH),—0O~, O0—P(07),—O0H O—P(0"),, HO—[P(O)
(0M)],,—P(O)(O7), with w being an integer; Xiv)
acetate; xv) triflate; and xvi) borates such as tetrafluo-
roborate, xvii) disulfate (0=),8(07), or SO,*~ and
monosulfate HSO,™;

[0058] the anionic counterion, derived from an organic
or inorganic acid salt, ensures the electrical neutrality
of the molecule; thus, it is understood that when the
anion comprises several anionic charges, then the same
anion may serve for the electrical neutrality of several
cationic groups in the same molecule or else may serve
for the electrical neutrality of several molecules; for
example, polymers that comprise two cationic entities
may contain either two “singly charged” anionic coun-
terions or one “doubly charged” anionic counterion
such as (0=),S(07), or O—P(07),—OH;

[0059] moreover, the addition salts that may be used in
the context of the invention are especially chosen from
addition salts with a cosmetically acceptable base such
as alkaline agents as defined below, for instance alkali
metal hydroxides, such as sodium hydroxide or potas-
sium hydroxide, aqueous ammonia, amines or alkano-
lamines;

[0060] the expression “at least one” is equivalent to
“one or more”’; and

[0061] the expression “inclusive” for a range of con-
centrations means that the limits of the range are
included in the defined range;

[0062] the term “photo-dimerizable group” means a
chemical group that leads to photo-dimerization reac-
tions under irradiation. For the purposes of the inven-
tion, photo-dimerization is a chemical reaction between
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two double bonds (of 242 type) or two pairs of double
bonds (of 4+4 type), and more particularly between two
double bonds (of 2+2 type);

[0063] The case of a reaction between two double bonds
may be represented schematically in the following
manner:

[0064] These photo-dimerization reactions are defined
in the book Advanced Organic Chemistry, J. Marck, 4th
edition, Wiley Interscience, N'Y 1992, page 855.

[0065] Thus, the double bond, when it is photo-stimu-
lated, generally when it is subjected to specific UV
radiation, proves to be capable of reacting with another
double bond by cyclization.

[0066] The double bond is called “activated”, i.e. it is
spontaneously photo-dimerizable, without requiring
the presence of a photoinitiator or a chemical initiator.

[0067] This double bond is generally activated by the
presence of an electron-attracting substituent (or elec-
tro-withdrawing substituent) in the alpha position of
this photo-dimerizable double bond. As electron-at-
tracting substituent mention may be made of aromatic
rings such as the phenyl group optionally substituted by
one or more halogen atoms, or electron-attracting
groups such as NO,, CN, R—C(Y")—Y—, R'—Y—
C(Y)—Y—, —S(0),—Y—R', where R' represents a
hydrogen atom or a (C,-C,)alkyl group optionally
substituted by one or more halogen atoms, where Y and
Y", identical or different, represent an oxygen or sulfur
atom or NR" where R" represents a hydrogen atom or
a (C,-Cy)alkyl group.

[0068] the term “Photoinitiator” is understood in the
sense of the present invention as a compound that
initiates the photo-dimerization reaction and releases a
radical when irradiated, especially in the UV domain.

[0069] The process according to the invention comprises a
step a) of applying a composition comprising a polymer
including at least one i) photo-dimerizable pendant group
and at least one ii) hydrophobic pendant group.

[0070] Preferably, the photo-dimerizable pendant groups
i) that may be used according to the invention are chosen
from monovalent substituents having the following formu-
lae (I) and (I):

@

AFY=7%B
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-continued
1D

and the geometric isomers thereof,
in which formulae (I) and (II):

[0071] Y and Z independently denote a nitrogen atom or
a group C(R) where R represents a hydrogen atom or a
(C,-C,)alkyl group such as methyl;

[0072] A represents one bond or a divalent group cho-
sen from (C,-Cy)alkylene, arylene, heteroarylene,
cycloalkylene, heterocycloalkylene, (thio)carbonyl,
(C,-Cg)alkenylene substituents and combinations
thereof;

[0073] B represents a monovalent group chosen from
(C,-Cy)alkyl substituents, aryl, optionally cationic het-
eroaryl, cycloalkyl, optionally cationic heterocy-
cloalkyl, (thio)carbonyl, (C,-Cg)alkenyl substituents
and combinations thereof;,

[0074] X represents a divalent group chosen from (C,-
Cgalkylene, arylene, heteroarylene, cycloalkylene,
heterocycloalkylene,  (thio)carbonyl, (C,-Cg)alk-
enylene substituents and combinations thereof;

[0075] p represents an integer between 1 and 5 inclu-
sive, more particularly between 1 and 3, preferably p is
1;

represents the bond that connects the part of the monovalent
substituent to the rest of the molecule;
[0076] and
[0077] where each of the groups cited can optionally be
substituted by one or more halogen atoms or groups
chosen from (C,-Cy)alkyl, hydroxy, amino, (di)(C,-Cy)
alkylamino, phenyl, carboxy, (C,-Cy)alkoxy, (C,-Cy)
alkoxy(thio)carbonyl, hydrogen(thio)-carbonyl, sul-
fonato R—O—S8(0),— or R—S(0),—O—, amide
RR'N—C(O)— or R—C(O)—N(R')— or acyl R—C
(0)—, ammonium RR'R"N*— groups, where R, R/,
and R", identical or different, represent a hydrogen
atom or a (C,-C,)alkyl group.
[0078] The pendant dimerizable groups according to the
invention are especially those cited in U.S. Pat. No. 2,811,
510, EP 0313 220,EP 0313 221, EP092 901, GB 2 030 575
and GB 2 076 826, and in articles “Chemical Review Vol 83,
51983, p 507” “Polym, Paint Colour Journal 1988, 178, p
209” and “Current Trends in Polymer Photochemistry, Ellis
Morwood edition, NY, 1995
[0079] As examples, photo-dimerizable pendant groups 1)
chosen from monovalent substituents from the following
components may more particularly be cited:
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[0080] stilbene,
[0081] styrylpyridinium (stilbazolium) having formula

and the geometric isomers thereof:

(Ap)

®Y,

N*—R?
\
/\/ 4\7\/ \\ X/
=)= Q
®Y),

(A2)

®RY,

e

R,

[0082] where:

[0083] R' and R, identical or different, represent a
halogen atom or a (C,-Cy)alkyl group; or then two
contiguous R or R® groups together form with the
carbon atoms that bear them, a benzo group;

[0084] R?represents a hydrogen atom, a (C, -C)alkyl
group optionally substituted by one or more halogen
atoms such as chlorine or hydroxy, preferably R>
represents a (C,-Cylalkyl group such as methyl,
ethyl, propyl;

[0085] q and r represent an integer between O and 4
inclusive; and

[0086] (Q represents an anionic counterion prefer-
ably chosen from halide ions such as chlorides,
bromides, iodides, perchlorates, tetratluoroborates,
methylsulfate, phosphates, sulfates, methanesul-
fonates, p-toluenesulfonate;

represents the bond that connects the part of the
monovalent substituent to the rest of the molecule
being understood that the pendant group A, may be
connected to the rest of the molecule via R?;

[0087] preferably the
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bond is found on the phenyl in the para position of
the styryl group on A or connected to the rest of the
molecule via R? on A,; preferentially the styryl
group of A, and A, is found in the para of the
pyridinium group;
[0088] styrylazolium having formula and the geometric
isomers thereof:

®Y,

2\
A
e
\=|= <

®),

[0089] where:
[0090] A represents a sulfur atom, an oxygen atom, or
an NR? or C(R?), group; and

Q7. 1, q, RY, R? and R? are as defined previously,
[0091] preferably the

bond is found on the phenyl in the para position of
the stryryl group,

[0092] styrylpyrazine,
[0093] chalcone,

[0094] (thio)cinnamate and (thio)cinnamamide,
[0095] maleimide,

[0096] (thio)coumarin,
[0097] thymine,

[0098] wracil,

[0099] butadiene

[0100] anthracene,
[0101] pyridone,

[0102] pyrrolizinone,
[0103] acridizinium salts,
[0104] furanone,
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[0105] phenylbenzoxazole, and
[0106] derivatives thereof.
[0107] According to a particular embodiment, the photo-

dimerizable pendant group(s) i) of the invention are chosen
from:
[0108] a) photo-dimerizable group(s) bearing a stilba-
zolium function having formula (Ia) or (Ib):

(a)

[0109] Formula (Ia) in which:

[0110] R represents a hydrogen atom, or a C,-C,
alkyl or C,-C, hydroxyalkyl group,

[0111] R' represents a hydrogen atom or a C,-C,
alkyl group, and

[0112] X~ denotes an anionic counterion especially
chosen from halide ions such as chlorides, bro-
mides, iodides, perchlorates, tetratluoroborates,
methyl sulfate, phosphates, sulfates, methanesul-
fonates, p-toluenesulfonate; preferably the styryl
group is found in the para of the pyridinium group
and/or para to the

bond;

(Ib)
R

2\
\ //\/Q\/W -

[0113] Formula (Ib) in which
[0114] R" denotes a divalent alkylene substituent
having from 2 to 8 carbon atoms,
[0115] R’ represents a hydrogen atom or a C,-C,
alkyl group, and
[0116] X~ has the same meaning as that described
for the preceding formula (Ia);

has the same meaning as previously;
[0117] preferably the styryl group is found in the
para of the pyridinium group;
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[0118] or
[0119] b) photo-dimerizable groups bearing a styrylazo-
lium function having formula (Ila):

(11a)

[0120] in which:

[0121] R, denotes a hydrogen atom or a C,-C,
alkyl or C,-C, hydroxyalkyl group;

[0122] A denotes a sulfur atom, an oxygen atom or
an NR' or C(R"), group, R'; where R' represents a
hydrogen atom or a C,-C, alkyl group, and R’
preferably represents a hydrogen atom; and

[0123] X~ has the same meaning as that described
for the preceding formula (Ia);

[0124] where

has the same meaning as previously;
[0125] preferably the styryl group is found on the
para of the phenyl group

[0126] Such chemical groups bear activated double bonds,
and as such the photo-dimerization of these double bonds
starts spontaneously in the UVA range, without requiring a
photoinitiator.

[0127] According to one particular embodiment, the com-
position of the invention is free of photoinitiators.

[0128] According to the present invention the polymer
includes ii) one or more pendant hydrophobic groups.

[0129] As pendant hydrophobic group, mention may be
made of:
[0130] saturated or unsaturated (C,-C,,)alkyl groups

optionally substituted and/or interrupted by one or
more heteroatoms,

[0131] alkenyl groups,

[0132] aryl groups such as phenyl, pyridyl, furyl,
indoyl, benzofuryl, thiophenyl, imizadoyl, oxazoyl, thi-
azoyl, pyrazinyl, pyrimidinyl;

[0133] fluorinated groups such as fluorocarbon groups
such as —CF,;, —CHF,, —OCF;, —SCF;, CF,C
(0)75

[0134] silicone groups such as —SiR_R,R_ such as
—Si(CHj;);, polydimethylsiloxane-PDMS, —Si(OR);,
PDMS o, o diaminopropyl, PDMS a, o dihydroxy-
alkyl, PDMS ¢, o dicarboxyalkyl, where R, R, and
R, identical or different, represent a (C,-Cg)alkyl
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group optionally interrupted and/or terminated by one
or more non-contiguous heteroatoms such as O or S;
and R represents a (C,-Cy)alkyl group.

[0135] Preferably the pendant hydrophobic group(s) are
chosen from a (C,-C,,)alkyl group, more preferentially a
(C5-C, g)alkyl group. More preferably (Cg-C,,)alkyl group,
more preferentially a (C,,-C, ()alkyl group.

[0136] The polymer backbone may have varied nature.
This polymer backbone may be natural or synthetic. As
natural polymer backbones, mention may be made of poly-
saccharides.

[0137] As polysaccharides, mention may be made of xan-
than, carrageenan, chitosan, cellulose and its derivatives,
alginate, starch, dextran, pullulan, galactomannan and the
biologically acceptable salts thereof, and derivatives thereof.
As synthetic backbones, mention may be made of poly
(vinyl) polymers and polydiorganosiloxanes.

[0138] Among poly(vinyl) polymers, mention may be
made of partially or totally hydrolyzed polyvinylacetate, and
of polyvinyl alcohol (PVA).

[0139] As regards the compounds containing photo-di-
merizable groups bearing a stilbazolium function, they are
obtained by reacting the polymer under consideration with a
chemical entity including a group having formula (Ia) or
(Ib).

[0140] Preferably, the chemical species including a group
(Ia) bears a reactive group W of aldehyde or acetal type.

[0141] As chemical entities that can be used to graft
styrylpyridinium groups, mention may especially be made
of quaternary salts of 2-(4-formylstyryl)-pyridinium, 4-(4-
formyl-styryl)-pyridinium, 2-(3-formylstyryl)-pyridinium,
N-methyl-2-(4-formylstyryl)pyridinium,  N-methyl-3-(4-
formylstyryl)-pyridinium, N-methyl-2-(3-formylstyryl)-
pyridinium, N-methyl-2-(2-formylstyryl)pyridinium,
N-ethyl-2-(4-formyl-styryl)-pyridinium, N-(2-hydroxy-
ethyl)-2-(4-formylstyryl)-pyridinium, N-(2-hydroxyethyl)-
4-(4-formylstyryl)-pyridinium, N-methyl-4-(4-formyl-
styryl)-pyridinium, N-methyl-4-(3-formylstyryl)-
pyridinium.

[0142] The anionic counterion of pyridinium quaternary
moiety is especially selected from chloride, bromide, iodide,
perchlorate, tetrafluoroborate, methosulfate, phosphate, sul-
fate, methanesulfonate or p-toluenesulfonate salts. Such
chemical entities are described in GB-A-2030575.

[0143] Examples of species that may be mentioned
include 4-(4-formylphenylethenyl)-1-methylpyridinium
methosulfate, 1-(3-ethoxycarbonylmethyl)-4-[2-(4-formyl-
phenyl)ethenyl|pyridinium bromide and 1-(methoxycarbo-
nylpropyl)-4-[2-(4-formylphenyl)ethenyl|pyridinium  bro-
mide. Such species are described in US 2007/0 112 094.

[0144] Use is preferably made of n-methyl-4-(4-formyl-
styryl)pyridinium methyl sulfate (RN=74401-04-0), sold
especially by the company Wako.

[0145] These polymers functionalized by photo-dimeriz-
able groups such as those comprising a styryl group and
hydrophobic groups, can be synthesized, as described below,
using the protocol of T. Uhlich et al. (Reactive & Functional
Polymers, 28, 55-40 (1995)).
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Compound having formula (III) to (VIII') in which,

[0146] R, identical or different, represents a hydrogen
atom, or a (C,-C,y)alkyl group, optionally substituted and/or
interrupted by one or more heteroatoms, preferably R rep-
resents a hydrogen atom or a (C,-C,)alkyl group such as
methyl, ethyl, or propyl, more preferentially R represents a
hydrogen atom;

[0147] R represents a hydrogen atom, or a (C,-C,,)alkyl
group, optionally substituted and/or interrupted by one or
more heteroatoms, preferably R* represents a hydrogen atom
or a (C,-C,)alkyl group;

[0148] R? represents a saturated or unsaturated (C,-C,,)
alkyl group, optionally substituted and/or interrupted by one
or more heteroatoms, an alkenyl group, an aryl group such
as phenyl, pyridyl, furyl, indoyl, benzofuryl, thiophenyl,
imizadoyl, oxazoyl, thiazoyl, pyrazinyl, pyrimidinyl; a fluo-
rinated group such as a fluorocarbon group such as —CF,
—CHF,, —OCF;, —SCF;, CF;C(O)—, a silicone group
such as —SiR R, R, such as —Si(CH,);, polydimethylsi-
loxane-PDMS, —Si(OR),, PDMS ¢, ® diaminopropyl,
PDMS a, o dihydroxyalkyl, PDMS a, o dicarboxyalkyl,
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with R, R, and R_, identical or different, representing a
(C,-Cy)alkyl group optionally interrupted and/or terminated
by one or more non-contiguous heteroatoms such as O, or S;
and where R represents a (C,-C)alkyl group; preferably R>
represents a (C,-C,,)alkyl group, more preferentially (C;-
C,¢)alkyl; more preferably (Cg-C,,)alkyl group, more pref-
erentially a (C,,-C,)alkyl group;

[0149] A represents a group from a photo-dimerizable
compound preferably styrylpyridinium such as (I), (I), (A)),
(A,), (Ia), (Ib) or (Ila) as defined previously, more particu-
larly chosen from (A,) or (Ia) as defined previously;

[0150] X represents an oxygen or sulfur, preferably oxy-
gen, atom,
[0151] X', and X" represent an oxygen or sulfur atom or an

N(R?) group with R® denoting a hydrogen atom or a (C,-
C,alkyl group; preferably, X' and X" represent an oxygen
atom;

[0152] Mainly the products obtained have formula (VI).
[0153] Advantageously, these chemical entities react with
a polyvinyl alcohol or polyvinyl acetal type polymer as
described in the documents cited previously and also such as
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polymer (IIT) described in the scheme above for which X, X'
and X" represent an oxygen atom, R and R' being as
described previously.

[0154] For example, a grafted polyvinyl alcohol polymer
including the following structure units results, where A
represents a group (I), (A)) or (Ia):

OYO
A
[0155] Polyvinyl alcohol polymers grafted with a

styrylpyridinium group are especially described in the pub-
lication Ichimura K. et al., Preparation and characteristics
of photo-crosslinkable poly(vinyl alcohol), Journal of Poly-
mer Science, Polymer Chemistry Edition, Vol. 20, 1419-
1432 (1982).

[0156] The polymers may be obtained by reacting poly-
vinyl alcohol or partially hydrolyzed polyvinyl acetate with
styrylpyridinium salts bearing a formyl or acetal group as
described in GB-A-2 030 575, WO 96/29312, U.S. Pat. No.
5,061,603, GB-A-2 076 826 and EP-A-092 901.

[0157] Cellulose polymers grafted with styrylpyridinium
groups are especially described in US 2007/0 112 094.

[0158] Preferably, the chemical entity including a group
(A)) or (Ia) bears one reactive group that is a halogen atom
such as chlorine.

[0159] In this variant, the chemical entity meets for
example the formula:

— al
N
/ \ / o

[0160] Advantageously, the photo-crosslinkable com-
pound comprising groups (Ib) is for example obtained by
reacting the entity above with the polysaccharide chosen
from those defined previously.

[0161] As regards the compounds containing photo-di-
merizable groups bearing a styrylazolium function, they are
obtained by reacting the polymer with a chemical entity
comprising a group having formula (I1Ia).

[0162] Preferably, the chemical entity including a group
(Ila) bears a reactive group W of aldehyde or acetal type.

[0163] As chemical species that may be used to graft
groups of styrylazolium type, mention may be made of those
described in EP-A-313 220.

[0164] Advantageously, these chemical entities react with
a polymer of polyvinyl alcohol or polyvinyl acetate type as
described in the documents cited previously.
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[0165] A grafted polyvinyl alcohol polymer including the
following structure units results with B corresponding to the

group

®RY,

|
o

or (Ila) as defined previously:

O, (0]

b

B

[0166] Polyvinyl alcohol polymers grafted with styrylazo-
lium groups are described especially in EP-A-313 220. In
said document, these polymers may be obtained by reaction
of polyvinyl alcohol or partially hydrolyzed polyvinyl
acetate with styrylazolium salts bearing an aldehyde or
acetal group.

[0167] According to one embodiment, the polymer bear-
ing (a) photo-dimerizable group(s) and (a) hydrophobic
group(s) is in the form of particles, in particular of dispersed
particles. Thus, in this latter case, the polymer particles are
very preferentially polyvinyl alcohol particles.

[0168] According to a preferred embodiment, the polymer
bearing (a) photo-dimerizable group(s) and (a) hydrophobic
group(s) of the invention is soluble in the cosmetic medium.

[0169] Thus, according to one embodiment variant, the
polymer is a polyvinyl alcohol (PVA) polymer partly func-
tionalized with one or more hydroxyl functions and one or
more functions having formula (IX):

Ix)

N\

=

x

CH3804” |
CHj
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[0170] The degree of polymerization of PVA may be
between 100 and 5000 and the level of substitution, in % of
functions having formula (I) as defined above, may be
between 0.1 and 25.

[0171] The following scheme represents one variant
where the polymer is the polymer (II1) as defined previously
bearing functions grafted by stylbazolium entities such as
those having formula (A1) as defined previously, which can
crosslink under the effect of light, as illustrated below.

Polymer (IIT)

RZ
|
N Q@
S N
®5r | e
2 .
< 2
/ / radiation
r/ a /4\
(Rl_)r_K | R
x
S
|
RZ
X X
P N
(Rl_)r_K | |—(-R3)q
x
Q T’ N
[0172] These materials react to radiation that may include

both a UV visible light component, particularly a low dose
of UV.

[0173] Preferentially, the following scheme represents the
polymer which is PVA-SbQ (polymer of polyvinyl acetate
type bearing a few hydrolyzed functions and a few functions
grafted with stilbazolium entities), which can crosslink
under the effect of light, as illustrated below.

Jan. 3, 2019

10

0 0
l\l/Ie
NZ.
[
>~
365 nm
—_—
X x 1<50 mJ/em2
/ |
x>
Ni
Me
0 0

O (6]

O (6]

[0174] These materials are particularly appreciated since
they do not require a photoinitiator and react with radiation
that may include both UV light and visible light, in particular
a low dose of UV.

[0175] Pendants groups being reactive in both UV light
and visible light are preferred.

[0176] According to another embodiment variant, the
photo-crosslinkable compound is featured by a natural poly-
mer that is functionalized with photo-dimerizable groups
and hydrophobic groups.

[0177] It may especially be a polysaccharide that may
especially be chosen from chondroitin sulfate, keratan, kera-
tan sulfate, heparin, heparin sulfate, xanthan, carrageenan,
hyaluronic acid, chitosan, cellulose and derivatives thereof,
alginate, starch, dextran, pullulan, galactomannan and bio-
logically acceptable salts thereof.

[0178] The degree of functionalization is of course
adjusted be able to provide the degree of crosslinking
required during activation.
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[0179] According to the invention, the degree of function-
alization with photo-dimerizable units is at least 0.1%, or
even at least 0.5%, or even at least 2%.

[0180] Preferably, in a composition according to the
invention, the photo-dimerizable groups are borne by a
polyvinylacetate or polysaccharide polymer.

[0181] The crosslinkable polymer may be carried in an
aqueous medium.

[0182] The composition may contain a single polymer
bearing photo-dimerizable pendant groups that may or may
not be of different nature.

[0183] Use may also be made of a mixture of polymers
having different functions.

[0184] Consequently, the reactions may take place
between two photo-dimerizable groups that may or may not
be of the same chemical nature.

[0185] The activated double bonds may react with another
double bond of the same chemical nature or may react with
another double bond of different chemical nature.

[0186] As examples of polymers useful in the invention,
mention may be made of the polymer PVA comprising the
pendant groups below called PVA-SbQ-propional in which
the quantity of SbQ units is inclusively between 0.5 and 5
mol %, preferably between 2 and 4 mol %, for example of
the order of 2 mol %, the quantity of propional groups is
inclusively between 2 and 20 mol %, preferably between 5
and 15 mol %, for example of the order of 10 mol %, the
quantity of hydroxyl groups is inclusively between 50 and
97.5 mol %, preferably between 60 and 97.5 mol %, for
example about 86 mol %:

7

|
x>
i

— —m

7

[0187] with Q™ as defined previously preferably mesylate
CH,080;7;
[0188] According to one particular embodiment, the

molecular weight Mw of the PVA is between 10000 and
100000 g/mol and preferably between 25000 and 80000
g/mol.

[0189] According to one particular embodiment, the
molecular weight Mw is of the order of 27000 g/mol.
[0190] The polymer(s) including at least one photo-di-
merizable group and one hydrophobic group preferably
represent 0.01 to 25%, better 0.1 to 20%, and even better 1
to 15% of the total weight of the composition.

[0191] The composition according to the invention may
also comprise an effective quantity of at least one photo-
sensitizing agent.
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[0192] In the sense of the present invention, photosensi-
tizing agent is understood to mean an ingredient that modi-
fies the irradiation wavelength, thereby triggering the photo-
dimerization reaction.

[0193] For example, the photo-dimerization of dimethyl-
maleimide groups is triggered by irradiation centred on the
wavelength range from 270 to 300 nm. In the presence of a
photosensitizing agent such as thioxanthone, photo-di-
merization becomes effective with irradiation centred on the
wavelength domain ranging from 360 to 430 nm.

[0194] Among the photosensitizers that can be used
according to the invention, mention may especially be made
of thioxanthone, rose Bengal, phloxine, eosin, erythrosine,
fluorescein, acriflavine, thionine, riboflavin, proflavine,
chlorophylls, hematoporphyrin, methylene blue and mix-
tures thereof.

[0195] In practice, the photosensitizing agent that can be
used according to the invention represents 0.00001% to 5%
of the total weight of the composition.

[0196] The composition may also comprise one or more
fatty substances.

[0197] “Fatty substance” means an organic compound that
is insoluble in water at standard temperature (25° C.) and at
atmospheric pressure (760 mmHg, i.e. 1.013x10° Pa), i.e.
with a solubility of less than 5%, preferably of less than 1%
and even more preferentially of less than 0.1%.

[0198] Fatty substances are generally soluble in organic
solvents under the same temperature and pressure condi-
tions, for instance chloroform, ethanol, benzene, liquid
petroleum jelly or decamethylcyclopentasiloxane.

[0199] The fatty substances may be solid or liquid, pret-
erably liquid.
[0200] The liquid fatty substances that may be used in the

invention are liquid at ambient temperature (25° C.) and
under atmospheric pressure (760 mmHg, i.e. 1.013x10° Pa).
They preferably have a viscosity of less than or equal to 2
Pas, better still less than or equal to 1 Pa's, and even better
still less than or equal to 0.1 Pa-s at a temperature of 25° C.
and at a shear rate of 1 s™.

[0201] The liquid fatty substances that may be used in the
composition according to the invention are generally not
oxyalkylenated and preferably do not contain any carboxylic
acid COOH functions.

[0202] Preferably, the liquid fatty substances are chosen
from hydrocarbons, fatty alcohols, fatty esters, fatty ethers
and silicones, and mixtures thereof.

[0203] Even more preferentially, they are chosen from
hydrocarbons, fatty alcohols, fatty esters and silicones,
which are preferably volatile, and mixtures thereof.

[0204] “Liquid hydrocarbon” means a hydrocarbon com-
posed solely of carbon and hydrogen atoms, which is liquid
at standard temperature (25° C.) and at atmospheric pressure
(760 mmHg, i.e. 1.013x10° Pa), which is of mineral or plant
or synthetic origin.

[0205] More particularly, the liquid hydrocarbons are cho-
sen from:
[0206] linear or branched, optionally cyclic, Cs-C,¢

alkanes. Examples that may be mentioned include
hexane, undecane, dodecane, tridecane, and isoparaf-
fins, for instance isohexadecane, isododecane and iso-
decane, and mixtures thereof.

[0207] linear or branched hydrocarbons of mineral,
animal or synthetic origin with more than 16 carbon
atoms, such as liquid paraffins, liquid petroleum jelly,
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polydecenes, hydrogenated polyisobutene such as the
product sold under the brand name Parleam® by NOF
Corporation, and squalane.
[0208] Ina preferred variant, the liquid hydrocarbon(s) are
chosen from linear or branched, optionally cyclic, C4-C ¢
alkanes.
[0209] The term “liquid fatty alcohol” means a non-
glycerolated and non-oxyalkylenated fatty alcohol which is
liquid at standard temperature (25° C.) and at atmospheric
pressure (760 mmHg; i.e. 1.013x10° Pa).
[0210] Preferably, the liquid fatty alcohols of the invention
comprise from 8 to 30 carbon atoms and better still from 8
to 20 carbon atoms.
[0211] The liquid fatty alcohols of the invention may be
saturated or unsaturated.
[0212] The saturated liquid fatty alcohols are preferably
branched. They may optionally comprise in their structure at
least one aromatic or non-aromatic ring. Preferably, they are
acyclic.
[0213] More particularly, the saturated liquid fatty alco-
hols of the invention are chosen from octyldodecanol,
isostearyl alcohol and 2-hexyldecanol.
[0214] Octyldodecanol is most particularly preferred.
[0215] The unsaturated liquid fatty alcohols contain in
their structure at least one double or triple bond, and
preferably one or more double bonds. When several double
bonds are present, there are preferably 2 or 3 of them, and
they may be conjugated or unconjugated.

[0216] These unsaturated fatty alcohols may be linear or
branched.
[0217] They may optionally comprise in their structure at

least one aromatic or non-aromatic ring. Preferably, they are
acyclic.

[0218] More particularly, the unsaturated liquid fatty alco-
hols of the invention are chosen from Oeyl alcohol, linoleyl
alcohol, linolenyl alcohol and undecylenyl alcohol.

[0219] Oleyl alcohol is most particularly preferred.
[0220] “Liquid fatty ester” means an ester derived from a
fatty acid and/or from a fatty alcohol, that is liquid at
standard temperature (25° C.) and at atmospheric pressure
(760 mmHg, i.e. 1.013x10° Pa).

[0221] The esters are preferably liquid esters of saturated
or unsaturated, linear or branched, C,-C, aliphatic mono-
acids or polyacids and of saturated or unsaturated, linear or
branched, C,-C,4 aliphatic monoalcohols or polyalcohols,
the total number of carbon atoms in the esters being greater
than or equal to 10.

[0222] For the esters of monoalcohols, preferably at least
one from among the alcohol and the acid from which the
esters of the invention are obtained is branched.

[0223] Among the monoesters of monoacids and of mono-
alcohols, mention may be made of ethyl palmitate, isopropyl
palmitate, alkyl myristates such as isopropyl myristate or
ethyl myristate, isocetyl stearate, 2-ethylhexyl isononanoate,
isononyl isononanoate, isodecyl neopentanoate and isoste-
aryl neopentanoate.

[0224] Esters of C,-C,, dicarboxylic or tricarboxylic acids
and of C,-C,, alcohols and esters of mono-, di- or tricar-
boxylic acids and of C,-C,s non-sugar di-, tri-, tetra- or
pentahydroxylated alcohols may also be used.

[0225] Mention may be made especially of diethyl seba-
cate, diisopropyl sebacate, bis(2-ethylhexyl) sebacate, diiso-
propyl adipate, di-n-propyl adipate, dioctyl adipate, bis(2-
ethylhexyl) adipate, diisostearyl adipate, bis(2-ethylhexyl)
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maleate, triisopropyl citrate, triisocetyl citrate, triisostearyl
citrate, glyceryl trilactate, glyceryl trioctanoate, trioctyldo-
decyl citrate, trioleyl citrate, neopentyl glycol diheptanoate,
and diethylene glycol diisononanoate.
[0226] The composition may further comprise, as liquid
fatty ester, sugar esters and diesters of Cy-C;, fatty acids,
preferably C,,-C,, fatty acids. It is recalled that the term
“sugar” means oxygen-bearing hydrocarbon-based com-
pounds containing several alcohol functions, with or without
aldehyde or ketone functions, and which comprise at least 4
carbon atoms. These sugars may be monosaccharides, oli-
gosaccharides or polysaccharides.
[0227] Examples of suitable sugars that may be mentioned
include saccharose, glucose, galactose, ribose, fucose, malt-
ose, fructose, mannose, arabinose, xylose and lactose, and
derivatives thereof, especially alkyl derivatives, such as
methyl derivatives, for instance methylglucose.
[0228] The sugar esters of fatty acids may be selected
especially from the group comprising the esters or mixtures
of esters of sugars described previously and of linear or
branched, saturated or unsaturated Cg¢-C;, and preferably
C,,-C,, fatty acids. If they are unsaturated, these com-
pounds may have one to three conjugated or unconjugated
carbon-carbon double bonds.
[0229] The esters according to this variant may also be
chosen from mono-, di-, tri- and tetraesters, and polyesters,
and mixtures thereof.
[0230] These esters may be, for example, oleates, laurates,
palmitates, myristates, behenates, cocoates, stearates,
linoleates, linolenates, caprates and arachidonates, and mix-
tures thereof, such as, especially, oleopalmitate, oleostearate
or palmitostearate mixed esters.
[0231] More particularly, use is made of monoesters and
diesters and especially of sucrose, glucose or methylglucose
mono- or dioleates, stearates, behenates, oleopalmitates,
linoleates, linolenates or oleostearates.
[0232] An example that may be mentioned is the product
sold under the name Glucate® DO by Amerchol, which is a
methylglucose dioleate.
[0233] Finally, use may also be made of natural or syn-
thetic glycerol esters of mono-, di- or triacids.
[0234] Among these, mention may be made of plant oils.
[0235] As oils of plant origin or synthetic triglycerides that
may be used in the composition of the invention as liquid
fatty esters, examples that may be mentioned include:
[0236] triglyceride oils of plant or synthetic origin, such
as liquid fatty acid triglycerides containing from 6 to 30
carbon atoms, for instance heptanoic or octanoic acid
triglycerides, or alternatively, for example, sunflower
oil, maize oil, soya bean oil, marrow oil, grapeseed oil,
sesame oil, hazelnut oil, apricot oil, macadamia oil,
arara oil, castor oil, avocado oil, olive oil, rapeseed oil,
coconut oil, wheatgerm oil, sweet almond oil, safflower
oil, candlenut oil, camelina oil, tamanu oil, babassu oil
and pracaxi oil, caprylic/capric acid triglycerides, for
instance those sold by Stéarineries Dubois or those sold
under the names Miglyol® 810, 812 and 818 by
Dynamit Nobel, jojoba oil and shea butter oil.
[0237] Liquid fatty esters derived from monoalcohols will
preferably be used as esters according to the invention.
[0238] Isopropyl myristate or isopropyl palmitate are par-
ticularly preferred.
[0239] The liquid fatty ethers are chosen from liquid
dialkyl ethers such as dicaprylyl ether.
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[0240] The liquid fatty substance(s) that may be used in
the composition according to the invention may be chosen
from silicones.
[0241] Preferably, the liquid silicone(s) are chosen from
polydialkylsiloxanes, especially polydimethylsiloxanes
(PDMS), and organomodified polysiloxanes including at
least one functional group chosen from amino groups, aryl
groups and alkoxy groups.
[0242] Organopolysiloxanes are defined in greater detail
in Walter Noll’s Chemistry and Technology of Silicones
(1968), Academic Press. They may be volatile or non-
volatile.
[0243] The liquid non-volatile silicones that may be used
in the composition according to the invention may prefer-
ably be liquid non-volatile polydialkylsiloxanes, polyor-
ganosiloxanes modified with organic functional groups cho-
sen from amine groups, aryl groups and alkoxy groups, and
also mixtures thereof.
[0244] These silicones are more particularly chosen from
polydialkylsiloxanes, among which mention may be made
mainly of polydimethylsiloxanes bearing trimethylsilyl end
groups. The viscosity of the silicones is measured at 25° C.
according to ASTM Standard 445 Appendix C.
[0245] Among these polydialkylsiloxanes, mention may
be made, in a non-limiting manner, of the following com-
mercial products:

[0246] the Silbione® oils of the 47 and 70 047 series or

the Mirasil® oils sold by Rhodia;

[0247] the oils of the Mirasil® series sold by Rhodia;
[0248] the oils of the 200 series from Dow Corning;
[0249] the Viscasil® oils from General Electric and

certain oils of the SF series (SF 96, SF 18) from

General Electric.
[0250] Mention may also be made of polydimethylsilox-
anes having dimethylsilanol end groups known as dimethi-
conol (CTFA), such as the oils in the 48 series from Rhodia.
[0251] The organomodified silicones that may be used in
accordance with the invention are silicones as defined above
and comprising in their structure one or more organic
functional groups attached via a hydrocarbon-based group.
[0252] The organomodified silicones may be polydiaryl-
siloxanes, especially polydiphenylsiloxanes, and polyalky-
larylsiloxanes functionalized with the organofunctional
groups mentioned previously.
[0253] The polyalkylarylsiloxanes are particularly chosen
from linear and/or branched polydimethyl/methylphenylsi-
loxanes and polydimethyl/diphenylsiloxanes with a viscos-
ity ranging from 1x107> to 5x1072 m?*/s at 25° C.
[0254] Among these polyalkylarylsiloxanes, examples
that may be mentioned include the products sold under the
following names:

[0255] the Silbione® oils of the 70 641 series from
Rhodia;
[0256] oils of the Rhodorsil® 70 633 and 763 series

from Rhodia;

[0257] the oil Dow Corning 556 Cosmetic Grade Fluid
from Dow Corning;

[0258] the silicones of the PK series from Bayer, such
as the product PK20;

[0259] the silicones of the PN and PH series from
Bayer, such as the products PN 1000 and PH1000;
[0260] certain oils of the SF series from General Elec-

tric, such as SF 1023, SF 1154, SF 1250 and SF 1265.
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[0261] Among the organomodified silicones, mention may
also be made of polyorganosiloxanes comprising:

[0262] substituted or unsubstituted amine groups, for
instance the products sold under the names GP 4
Silicone Fluid and GP 7100 by Genesee. The substi-
tuted amine groups are in particular C,-C, aminoalkyl
groups;

[0263] alkoxy groups such as the product sold under the
name Silicone Copolymer F-755 by SWS Silicones,
and Abil Wax® 2428, 2434 and 2440 by Goldschmidt.

[0264] The volatile silicones are more particularly chosen
from those with a boiling point of between 60° C. and 260°
C., and even more particularly from:

[0265] (i) cyclic silicones comprising from 3 to 7 and
preferably 4 to 6 silicon atoms.

[0266] These are, for example, octamethylcyclotetrasilox-
ane sold especially under the name Volatile Silicone 7207 by
Union Carbide or Silbione 70045 V 2 by Rhodia, decam-
ethylcyclopentasiloxane sold under the name Volatile Sili-
cone 7158 by Union Carbide, and Silbione 70045 V 5 by
Rhodia, and mixtures thereof.

[0267] Mention may also be made of cyclocopolymers of
the dimethylsiloxane/methylalkylsiloxane type, such as
Volatile Silicone FZ 3109 sold by Union Carbide, of chemi-
cal structure:

D,,_D,_D”_D,_I
CH; CH;

with D"; —Si—O0— with D'y —Si—O0—
CH; CgHy7
[0268] Mention may also be made of mixtures of cyclic

silicones with organosilicon compounds, such as the mixture
of octamethylcyclotetrasiloxane and tetrakis(trimethylsilyl)
pentaerythritol (50/50) and the mixture of octamethylcyclo-
tetrasiloxane and oxy-1,1'-bis(2,2,2',2',3,3'-hexatrimethylsi-
lyloxy)neopentane;

[0269] Linear volatile silicones containing 2 to 9 silicon
atoms and having a viscosity of less than or equal to 5x107°
m?/s at 25° C. Examples include hexamethyldisiloxane,
octamethyltrisiloxane and decamethyltetrasiloxane sold
especially under the name SH 200 by Toray Silicone.
Silicones belonging to this category are also described in the
article published in Cosmetics and Toiletries, Vol. 91, Janu-
ary 76, pp. 27-32, Todd & Byers “Volatile Silicone Fluids for
Cosmetics”. Preferably, the linear volatile silicones contain
from 2 to 7 silicon atoms and better still from 3 to 6 silicon
atoms.

[0270] Preferably, the volatile silicones are chosen from
cyclic silicones comprising from 4 to 6 silicon atoms and
linear silicones containing 4 to 6 silicon atoms.

[0271] Preferably, the silicones are chosen from volatile
silicones.
[0272] Preferably, the liquid fatty substance(s) are chosen

from linear or branched C,-C, 4 alkanes, such as undecane,
tridecane or isododecane, and mixtures thereof; triglyceride
oils of plant origin such as copra oil or avocado oil; fatty
esters such as isopropyl myristate; branched fatty alcohols;
linear or cyclic volatile silicones, comprising fewer than 7
silicon atoms, preferably from 4 to 6 silicon atoms; and
mixtures thereof.
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[0273] Even more preferentially, the liquid fatty sub-
stances are chosen from linear or branched C,-C, 4 alkanes,
in particular such as isododecane, undecane or tridecane,
and mixtures thereof, and linear or cyclic volatile silicones,
comprising less than 7 silicon atoms, preferably from 4 to 6
silicon atoms.

[0274] “Non-liquid fatty substance” means a solid com-
pound or a compound that has a viscosity of greater than 2

Pa-s at a temperature of 25° C. and at a shear rate of 1 s7*.

[0275] In a first variant of the invention, the non-liquid
fatty substances are chosen from non-liquid fatty substances
that do not contain silicon. Preferably, the non-liquid fatty
substances that do not contain silicon are chosen from fatty
alcohols, fatty acid and/or fatty alcohol esters, non-silicone
waxes, fatty amines and fatty ethers, which are non-liquid
and preferably solid.

[0276] More particularly, the non-liquid fatty alcohols
according to the invention are chosen from linear or
branched, saturated or unsaturated alcohols containing from
8 to 30 carbon atoms.

[0277] Examples that may preferably be mentioned
include cetyl alcohol, stearyl alcohol and a mixture thereof
(cetylstearyl alcohol). Cetylstearyl alcohol is more particu-
larly used.

[0278] The non-liquid esters of fatty acids and/or of fatty
alcohols that may be used in the composition according to
the invention are generally chosen from solid esters derived
from C,-C, fatty acids and from Cg-C, fatty alcohols.

[0279] Examples that may preferably be mentioned
include octyldodecyl behenate, isocetyl behenate, cetyl lac-
tate, stearyl octanoate, octyl octanoate, cetyl octanoate,
decyl oleate, myristyl stearate, octyl palmitate, octyl pelar-
gonate, octyl stearate, alkyl myristates such as cetyl
myristate, myristyl myristate or stearyl myristate, and hexyl
stearate.

[0280] The non-silicone wax(es) are chosen especially
from carnauba wax, candelilla wax, esparto wax, paraffin
wax, ozokerite, plant waxes, such as olive tree wax, rice
wax, hydrogenated jojoba wax and absolute flower waxes,
such as the blackcurrant blossom essential wax sold by
Bertin (France), and animal waxes, such as beeswaxes or
modified beeswaxes (cerabellina), and ceramides.

[0281] The solid amides that may be used in the compo-
sition according to the invention are chosen from ceramides
and ceramide analogues, such as the natural or synthetic
glycoceramides corresponding to formula (IV) below:

av)
R'"CHOH— CH—CH,OR"

NH

C=0

R

[0282] in which:

[0283] R' denotes a linear or branched, saturated or
unsaturated alkyl substituent derived from C,,-C;,
fatty acids, this substituent possibly being substituted
with a hydroxyl group in the alpha position, or a
hydroxyl group in the omega position which is esteri-
fied with a saturated or unsaturated C, 4-C;, fatty acid;
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[0284] R" denotes a hydrogen atom or a (glycosyl)n,
(galactosyl)m or sulfogalactosyl substituent, in which n
is an integer ranging from 1 to 4 and m is an integer
ranging from 1 to 8;

[0285] R™ denotes a C,5-C,s hydrocarbon-based sub-
stituent, saturated or unsaturated in the alpha position,
where this substituent may be substituted with one or
more C,-C,, alkyl substituents;

[0286] With the proviso that, in the case of natural cer-
amides or glycoceramides, R" may also denote a C,5-C,q
alpha-hydroxyalkyl substituent, the hydroxyl group being
optionally esterified with a C,4-C;, alpha-hydroxy acid.
[0287] The ceramides that are preferred in the context of
the present invention are those described by Downing in
Arch. Dermatol, Vol. 123, 1381-1384, 1987, or those
described in French patent FR 2 673 179.

[0288] The ceramide(s) more particularly preferred that
may be used in the composition according to the invention
are the compounds for which R' denotes a saturated or
unsaturated alkyl derived from C,,-C,, fatty acids; R"
denotes a hydrogen atom; and R™ denotes a linear, saturated
C, 5 substituent.

[0289] Preferentially, the following compounds may espe-
cially be chosen: N-linoleoyldihydrosphingosine, N-oleoyl-
dihydrosphingosine, N-palmitoyldihydrosphingosine,
N-stearoyldihydrosphingosine, N-behenoyldihydrosphin-
gosine, and a mixture of these compounds.

[0290] Even more preferentially, ceramides are used for
which R' denotes a saturated or unsaturated alkyl substituent
derived from fatty acids, R" denotes a galactosyl or sulfoga-
lactosyl substituent and R™ denotes a —CH—CH—(CH,)
1—CH; group.

[0291] Other waxes or waxy starting materials that may be
used according to the invention are especially marine waxes
such as those sold by Sophim under the reference M82, and
waxes of polyethylene or of polyolefins in general.

[0292] The non-liquid fatty ethers that may be used in the
composition according to the invention are chosen from
dialkyl ethers and especially dicetyl ether and distearyl
ether, alone or as a mixture.

[0293] In a second variant of the invention, the non-liquid
fatty substance(s) may be chosen from silicone non-liquid
fatty substances, such as silicone gums or resins.

[0294] The silicone gums that may be used in accordance
with the invention are especially polydialkylsiloxanes and
preferably polydimethylsiloxanes with high number-average
molecular weights ranging from 200 000 to 1 000 000, used
alone or as a mixture in a solvent.

[0295] Said solvent may be chosen from volatile silicones,
polydimethylsiloxane (PDMS) oils, polyphenylmethylsilox-
ane (PPMS) oils, isoparaffins, polyisobutylenes, methylene
chloride, pentane, dodecane and tridecane, or mixtures
thereof.

[0296] Products that may be used more particularly in
accordance with the invention are mixtures such as:

[0297] mixtures formed from a hydroxy-terminated
polydimethylsiloxane chain or dimethiconol (CTFA),
and from a cyclic polydimethylsiloxane, also known as
cyclomethicone (CTFA), such as the product Q2 1401
sold by Dow Corning;

[0298] mixtures of a polydimethylsiloxane gum and of
a cyclic silicone, such as the product SF 1214 Silicone
Fluid from General Electric; this product is an SF 30
gum corresponding to a dimethicone, having a number-
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average molecular weight of 500 000, dissolved in the
oil SF 1202 Silicone Fluid corresponding to decameth-
yleyclopentasiloxane;

[0299] mixtures of two PDMS with different viscosities,
and more particularly of a PDMS gum and of a PDMS
oil, such as the product SF 1236 from General Electric.
The product SF 1236 is a mixture of a gum SE 30
defined above with a viscosity of 20 m*/s and of an oil
SF 96 with a viscosity of 5x107% m?/s. This product
preferably comprises 15% of gum SE 30 and 85% of an
oil SF 96.

[0300] The organopolysiloxane resins that may be used in
accordance with the invention are crosslinked siloxane sys-
tems containing the following units:

[0301] (R7)2Si02/2, (R7)3Si01/2, R7Si03/2 and SiO4/2
[0302] in which R7 denotes an alkyl having from 1 to 16
carbon atoms. Among these products, the ones that are
particularly preferred are those in which R7 denotes a C,-C,
lower alkyl substituent, more particularly methyl.

[0303] Among these resins, mention may be made of the
product sold under the name Dow Corning 593 or those sold
under the names Silicone Fluid SS 4230 and SS 4267 by
General Electric, which are silicones of dimethyl/trimethyl-
siloxane structure.

[0304] Mention may also be made of the trimethyl siloxy-
silicate-type resins sold especially under the names X22-
4914, X21-5034 and X21-5037 by Shin-Etsu.

[0305] When they are present, the preferably liquid fatty
substances are present in the composition in an amount
ranging from 1 to 30%, better from 3 to 20% by weight and
better still from 5 to 15% by weight, relative to the total
weight of the composition.

[0306] The composition may also comprise one or more
surfactants. As surfactants, mention may be made of anionic,
amphoteric, zwitterionic, cationic or nonionic surfactants.
[0307] “Anionic surfactant” means a surfactant compris-
ing, as ionic or ionizable groups, only anionic groups. These
anionic groups are preferably chosen from the following
groups:

[0308] —C(O)—OH, —C(0)—0~, —SO;H, —S(0),0,
—O08(0),0H, —O08(0),0, —P(O)OH,, —P(0),07,
—P(0)0,~, —P(OH),, —P(O)OH, —P(OH)O™—, —P(0)
O™—, —POH, —PO7; the anionic parts comprising a cat-

ionic counterion such as those of an alkali metal, an alkaline-
earth metal or an ammonium.

[0309] Mention may be made, as examples of anionic
surfactants that can be used in the composition according to
the invention, of alkyl sulfates, alkyl ether sulfates, alky-
lamido ether sulfates, alkylaryl polyether sulfates, mono-
glyceride sulfates, alkylsulfonates, alkylamidesulfonates,
alkylarylsulfonates, ca-olefinsulfonates, paraffinsulfonates,
alkyl sulfosuccinates, alkyl ether sulfosuccinates, alkylam-
ide sulfosuccinates, alkyl sulfoacetates, acyl sarcosinates,
acyl glutamates, alkyl sulfosuccinamates, acyl isethionates
and N-acyl taurates, salts of alkyl monoesters of polygly-
coside-polycarboxylic acids, acyl lactylates, salts of D-ga-
lactosideuronic acids, salts of alkyl ether carboxylic acids,
salts of alkylaryl ether carboxylic acids, salts of alkylamido
ether carboxylic acids; and the corresponding non-salified
forms of all these compounds, the alkyl and acyl groups of
all these compounds comprising from 6 to 40 carbon atoms
and the aryl group denoting a phenyl group.

[0310] These compounds may be oxyethylenated and then
preferably comprise from 1 to 50 ethylene oxide units.
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[0311] The salts of C4-C,, alkyl monoesters of polygly-
coside-polycarboxylic acids may be chosen from C,-C,,
alkyl polyglycoside-citrates, C4-C,, alkyl polyglycoside-
tartrates and C,-C,, alkyl polyglycoside-sulfosuccinates.
[0312] When the anionic surfactant(s) are in salt form,
they may be chosen from alkali metal salts such as the
sodium or potassium salt and preferably the sodium salt,
ammonium salts, amine salts and in particular amino alcohol
salts or alkaline-earth metal salts such as the magnesium
salts.
[0313] Mention may especially be made, as examples of
amino alcohol salts, of mono-, di- and triethanolamine salts,
mono-, di- or triisopropanolamine salts, 2-amino-2-methyl-
1-propanol salts, 2-amino-2-methyl-1,3-propanediol salts
and tris(hydroxymethyl)aminomethane salts.
[0314] Use is preferably made of alkali metal or alkaline-
earth metal salts and in particular of sodium or magnesium
salts.
[0315] Among the anionic surfactants mentioned, use is
preferably made of (C4-C,,)alkyl sulfates, (Cq-C,,)alkyl
ether sulfates comprising from 2 to 50 ethylene oxide units,
especially in the form of alkali metal, ammonium, amino
alcohol and alkaline-earth metal salts, or a mixture of these
compounds.
[0316] It is especially preferred to use (C,,-C,y)alkyl
sulfates, (C,,-C,,)alkyl ether sulfates comprising from 2 to
20 ethylene oxide units, especially in the form of alkali
metal, ammonium, amino alcohol and alkaline-earth metal
salts, or a mixture of these compounds. Better still, it is
preferred to use sodium lauryl ether sulfate containing 2.2
mol of ethylene oxide.
[0317] The amphoteric or zwitterionic surfactants that
may be used in the present invention preferably do not
contain silicon. They may especially be optionally quater-
nized secondary or tertiary aliphatic amine derivatives, in
which the aliphatic group is a linear or branched chain
containing from 8 to 22 carbon atoms, the said amine
derivatives containing at least one anionic group, for
instance a carboxylate, sulfonate, sulfate, phosphate or phos-
phonate group. Mention may be made in particular of
(Cg-C,p)alkyl betaines, sulfobetaines, (Cg-C,q)alkylamido
(C5-Cy)alkyl betaines and (Cy-C,()alkylamido(Cg-Cy)alkyl
sulfobetaines.
[0318] Among the optionally quaternized secondary or
tertiary aliphatic amine derivatives that may be used, as
defined above, mention may also be made of the compounds
of respective structures (A10) and (A20) below:
R,—C(0)—NH—CH,—CH,—N"(R,)(R,)—CH,C
(0)O™, M*, X~ (A10)

Formula (A10) in which:
[0319] R, represents a C,,-C;, alkyl or alkenyl group

derived from an acid R,COOH preferably present in
hydrolyzed copra oil, or a heptyl, nonyl or undecyl

group;
[0320] R, represents a [-hydroxyethyl group; and
[0321] R, represents a carboxymethyl group;
[0322] M* represents a cationic counterion derived

from an alkali metal or alkaline-earth metal, such as
sodium, an ammonium ion or an ion derived from an
organic amine, and

[0323] X~ represents an organic or inorganic anionic
counterion, such as that chosen from halides, acetates,
phosphates, nitrates, (C,-C,)alkyl sulfates, (C,-C,)
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alkyl- or (C,-C,alkylaryl sulfonates, in particular
methyl sulfate and ethyl sulfate; or alternatively M*
and X~ are absent;

R,—C(0)—NH—CH,—CH,—N(B)(B) (A20)
Formula (A20) in which:

[0324] B represents the group —CH,—CH,—0—X';

[0325] B' represents the group —(CH,),Y', where z=1
or 2;

[0326] X' represents the group —CH,—C(O)OH,
—CH,—C(0)0Z!, —CH,—CH,—C(O)OH,

—CH,—CH,—C(0)OZ', or a hydrogen atom;

[0327] Y represents the group —C(O)OH, —C(0)OZ!,
—CH,—CH(OH)—SO;H or the group —CH,—CH
(OH)—S0,—7;

[0328] Z' represents a cationic counterion derived from
an alkali metal or alkaline-earth metal, such as sodium,
an ammonium ion or an ion derived from an organic
amine; —R,, represents a C,,-C;, alkyl or alkenyl
group derived from an acid

[0329] R,—C(O)OH, which is preferably present in
coconut oil or in hydrolyzed linseed oil, an alkyl group,
especially a O, group and its iso form, or an unsatu-
rated O, group.

[0330] These compounds having formula (A10) and (A20)
are classified in the CTFA dictionary, 5th edition, 1993,
under the names disodium cocoamphodiacetate, disodium
lauroamphodiacetate, disodium caprylamphodiacetate, diso-
dium capryloamphodiacetate, disodium cocoamphodipropi-
onate, disodium lauroamphodipropionate, disodium capry-
lamphodipropionate, disodium capryloamphodipropionate,
lauroamphodipropionic acid and cocoamphodipropionic
acid.

[0331] By way of example, mention may be made of the
cocoamphodiacetate sold by Rhodia under the trade name
Miranol® C2M Concentrate.

[0332] Use may also be made of compounds having
formula (A'20):

Ra"—NH—CH(Y")—(CH2)n—C(O)—NH—(CH2)

#—N(Rd)(Re) (B20)
[0333] In which formula:
[0334] Y" represents the group —C(O)OH, —C(O)

07", —CH2-CH(OH)—SO3H or the group —CH2-
CH(OH)—SO3—Z",

[0335] Rd and Re, independently of each other, repre-
sent a C,-C, alkyl or hydroxyalkyl substituent;

[0336] Z" represents a cationic counterion derived from
an alkali metal or alkaline-earth metal, such as sodium,
an ammonium ion or an ion derived from an organic
amine;

[0337] Ra" represents a C,,-C;, alkyl or alkenyl group
derived from an acid Ra"—C(O)OH, which is prefer-
ably present in coconut oil or in hydrolyzed linseed oil;

[0338] n and n', independently of each other, denote an
integer ranging from 1 to 3.

[0339] Among the compounds having formula (A'20),
mention may be made of the compound classified in the
CTFA dictionary under the name sodium diethylaminopro-
pyl cocoaspartamide and sold by Chimex under the name
Chimexane HB.

[0340] Among the amphoteric or zwitterionic surfactants
mentioned above, use is preferably made of (Cg-C,)alky-
Ibetaines such as cocoylbetaine, (Cs-C,)alkylamido(C5-Cy)
alkylbetaines such as cocamidopropylbetaine, and mixtures
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thereof, and the compounds having formula (B'20) such as
the sodium salt of diethylaminopropyl laurylaminosuccina-
mate (INCI name: sodium diethylaminopropyl cocoaspart-
amide) and mixtures thereof. More preferentially, the
amphoteric or zwitterionic surfactant(s) are chosen from
cocamidopropylbetaine and cocoylbetaine.

[0341] The cationic surfactant(s) that may be used in the
composition according to the invention comprise, for
example, optionally polyoxyalkylenated primary, secondary
or tertiary fatty amine salts, quaternary ammonium salts, and
mixtures thereof.

[0342] Examples of quaternary ammonium salts that may
especially be mentioned include:

[0343] those corresponding to the general formula
(A30) below:

(A}O)

4
R, R
8 \ / 10

/N
Ry Ri

Formula (A30) in which:

[0344] RS to R11, which may be identical or different,
represent a linear or branched aliphatic group compris-
ing from 1 to 30 carbon atoms, or an aromatic group
such as aryl or alkylaryl, it being understood that at
least one of the groups R8 to R11 comprises from 8 to
30 carbon atoms and preferably from 12 to 24 carbon
atoms; and

[0345] X~ represents an organic or inorganic anionic
counterion, such as that chosen from halides, acetates,
phosphates, nitrates, (C,-C,)alkyl sulfates, (C,-C,)
alkyl- and (C,-C,alkylarylsulfonates, in particular
methyl sulfate and ethyl sulfate.

[0346] The aliphatic groups of R8 to R11 may also com-
prise heteroatoms especially such as oxygen, nitrogen, sulfur
and halogens.

[0347] The aliphatic groups R8 to R11 are chosen, for
example, from C,-C;, alkyl, C,-C;, alkoxy, polyoxy(C,-Cg)
alkylene, C,-C,, alkylamide, (C,,-C,,)alkylamido(C,-Cy)
alkyl, (C,,-C,,)alkyl acetate, and C,-C;, hydroxyalkyl
groups, X~ is an anionic counterion chosen from halides,
phosphates, acetates, lactates, (C,-C,)alkyl sulfates, and
(C,-C,alkyl- or (C,-C,)alkylarylsulfonates.

[0348] Preference is given, among the quaternary ammo-
nium salts having the formula (A3), firstly to tetraalkylam-
monium chlorides, such as, for example, dialkyldimethyl-
ammonium or alkyltrimethylammonium chlorides in which
the alkyl group includes approximately from 12 to 22 carbon
atoms, in particular behenyltrimethylammonium chloride,
distearyldimethylammonium chloride, cetyltrimethylammo-
nium chloride, benzyldimethylstearylammonium chloride,
or else, secondly, distearoylethylhydroxyethylmethylammo-
nium methosulfate, dipalmitoylethylhydroxyethylammo-
nium methosulfate or distearoylethylhydroxyethylammo-
nium methosulfate, or else, lastly,
palmitylamidopropyltrimethylammonium chloride or stear-
amidopropyldimethyl(myristyl acetate)ammonium chloride,
sold as Ceraphyl® 70 by Van Dyk;
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[0349] quaternary ammonium imidazoline salts, for
instance those having formula (A40) below:

(A40)
Rz

A\ CHCH—NR;5)—CO—R;; | X
N N

\ / \R14

Formula (A40) in which:

[0350] RI12 represents an alkenyl or alkyl group com-
prising from 8 to 30 carbon atoms, for example tallow
fatty acid derivatives;

[0351] R13 represents a hydrogen atom, a C,-C, alkyl
group or an alkenyl or alkyl group comprising from 8
to 30 carbon atoms;

[0352] R14 represents a C,-C, alkyl group;

[0353] R15 represents a hydrogen atom or a C,-C, alkyl
group;

[0354] X~ represents an organic or inorganic anionic

counterion, such as that chosen from halides, phos-
phates, acetates, lactates, (C,-C,)alkyl sulfates, (C,-C,)
alkyl or (C,-C,)alkylaryl sulfonates.
R12 and R13 preferably denote a mixture of alkenyl or alkyl
groups containing from 12 to 21 carbon atoms, for example
tallow fatty acid derivatives, R14 denotes a methyl group,
and R15 denotes a hydrogen atom. Such a product is sold,
for example, under the name Rewoquat® W 75 by Rewo;
[0355] di- or triquaternary ammonium salts, in particu-
lar having formula (A5) below:

(A50)
2+
I|{17 I|{19
Rls—N_(CHz)s_T_Rn 2X
Ris Ry

[0356] Formula (AS50) in which:

[0357] R16 denotes an alkyl group including approxi-
mately from 16 to 30 carbon atoms, which is optionally
hydroxylated and/or interrupted with one or more oxy-
gen atoms;

[0358] R17 is chosen from hydrogen, an alkyl group
comprising from 1 to 4 carbon atoms and a group
—(CH,);—N*(R16a)(R17a)(R18a), X;

[0359] R16a, R17a, R18a, R18, R19, R20 and R21,
identical or different, are chosen from hydrogen and an
alkyl group including from 1 to 4 carbon atoms; and

[0360] X, identical or different, represent an organic or
inorganic anionic counterion, such as that chosen from
halides, acetates, phosphates, nitrates, alkyl(C,-C,)sul-
fates, alkyl(C,-C,)— or alkyl(C,-C,)aryl-sulfonates, in
particular methylsulfate and ethylsulfate.

[0361] Such compounds are, for example, Finquat
CT-P, sold by Finetex (Quaternium 89), and Finquat
CT, sold by Finetex (Quaternium 75);

[0362] quaternary ammonium salts containing one or
more ester functions, such as those having formula
(A6) below:
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(A60)

(€]
X (CsHas):—Ros

RnJLfo—crHrz(omrdy—blﬁ+c,H,z<OH>,1—Oﬂ7R23

Ra;
[0363] Formula (A60) in which:
[0364] R22 is chosen from C,-C, alkyl and C,-Cg

hydroxyalkyl or dihydroxyalkyl groups;
[0365] R23 is chosen from:
[0366] the group

e}

Ryg—C—o,

[0367] linear or branched, saturated or unsaturated
C,-C,, hydrocarbon-based substituents R27,
[0368] a hydrogen atom,
[0369] R25 is chosen from:
[0370] the group

Ryg—C—»

[0371] linear or branched, saturated or unsaturated
C,-C¢ hydrocarbon-based substituents R29,

[0372] a hydrogen atom,

[0373] R24, R26 and R28, which may be identical or
different, are chosen from linear or branched, satu-
rated or unsaturated C,-C,, hydrocarbon-based sub-
stituents;

[0374] 1, s and t, which may be identical or different, are

integers ranging from 2 to 6,

[0375] rl and t1, which may be identical or different, are
equal to 0 or 1, with r2+r1=2r and t1+12=2t,

[0376] 1y is an integer ranging from 1 to 10,

[0377] x and z, which may be identical or different, are

integers ranging from 0 to 10;

[0378] X~ represents an organic or inorganic anionic

counterion,

with the proviso that the sum x+y+z is from 1 to 15, that
when x is 0 then R,; denotes R, and that when z is O then
R,s denotes R,,.
[0379] The alkyl groups R,, may be linear or branched,
and more particularly linear.
[0380] Preferably, R,, denotes a methyl, ethyl, hydroxy-
ethyl or dihydroxypropyl group, and more particularly a
methyl or ethyl group.
Advantageously, the sum x+y+z is from 1 to 10.
[0381] When R,; is an R, hydrocarbon group, it can be
long and have from 12 to 22 carbon atoms or be short and
have from 1 to 3 carbon atoms.
[0382] When R, is a hydrocarbon-based group R,,, it
preferably contains 1 to 3 carbon atoms.
[0383] Advantageously, R,,, R,¢ and R,,, which may be
identical or different, are chosen from linear or branched,
saturated or unsaturated C,,-C,, hydrocarbon groups, and
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more particularly from linear or branched, saturated or
unsaturated C,,-C,, alkyl and alkenyl groups.
[0384] Preferably, x and z, which may be identical or
different, have the value 0 or 1.
[0385] Advantageously, y is equal to 1.
[0386] Preferably, r, s and t, which may be identical or
different, have the value 2 or 3 and more particularly still are
equal to 2.
[0387] The anionic counterion X~ is preferably a halide,
such as chloride, bromide or iodide; a (C,-C,)alkyl sulfate
or a (C,-C,alkyl- or (C,-C,)alkylarylsulfonate. However,
use may be made of methanesulfonate, phosphate, nitrate,
tosylate, an anion derived from an organic acid, such as
acetate or lactate, or any other anion which is compatible
with the ammonium having an ester function.
[0388] The anionic counterion X~ is even more particu-
larly chloride, methyl sulfate or ethyl sulfate.
[0389] Use is made more particularly in the composition
according to the invention of the ammonium salts having
formula (A60) in which:
[0390] R,, denotes a methyl or ethyl group,
[0391] x and y are equal to 1,
[0392] =z is equal to O or 1,
[0393] r, s and t are equal to 2,
[0394] R,; is chosen from:

[0395] the

e}

Ryg—C—

group
[0396] methyl, ethyl or C,,-C,, hydrocarbon-based
groups,
[0397] a hydrogen atom,
[0398] R,s is chosen from:
[0399] the

Ryg—C—

group
[0400] a hydrogen atom,

[0401] R,,, R, and R,g, which may be identical or dif-

ferent, are chosen from linear or branched, saturated or

unsaturated C, 5-C, , hydrocarbon-based groups, and prefer-

ably from linear or branched, saturated or unsaturated C, ;-

C,, alkyl and alkenyl groups.

[0402] Advantageously, the hydrocarbon-based substitu-
ents are linear.
[0403] Among the compounds having formula (A60),

examples that may be mentioned include salts, especially
diacyloxyethyldimethylammonium, diacyloxyethylhy-
droxyethylmethylammonium, monoacyloxyethyldihydroxy-
ethylmethylammonium, triacyloxyethylmethylammonium
or monoacyloxyethylhydroxyethyldimethylammonium
chloride or methyl sulfate, and mixtures thereof. The acyl
groups preferably contain 14 to 18 carbon atoms and are
obtained more particularly from a plant oil such as palm oil
or sunflower oil. When the compound contains several acyl
groups, these groups may be identical or different.
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[0404] These products are obtained, for example, by direct
esterification of triethanolamine, triisopropanolamine, an
alkyldiethanolamine or an alkyldiisopropanolamine, which
are optionally oxyalkylenated, with fatty acids or with fatty
acid mixtures of plant or animal origin, or by transesterifi-
cation of the methyl esters thereof. This esterification is
followed by a quaternization by means of an alkylating
agent such as an alkyl halide, preferably methyl or ethyl
halide, a dialkyl sulfate, preferably dimethyl or diethyl
sulfate, methyl methanesulfonate, methyl para-toluenesul-
fonate, glycol chlorohydrin or glycerol chlorohydrin.
[0405] Such compounds are sold, for example, under the
names Dehyquart® by Henkel, Stepanquat® by Stepan,
Noxamium® by CECA or Rewoquat® WE 18 by Rewo-
Witco.

[0406] The composition according to the invention may
contain, for example, a mixture of quaternary ammonium
monoester, diester and triester salts with a weight majority
of diester salts.

[0407] It is also possible to use the ammonium salts
containing at least one ester function that are described in
patents U.S. Pat. No. 4,874,554 and U.S. Pat. No. 4,137,180.
[0408] Use may be made of behenoylhydroxypropyltrim-
ethylammonium chloride sold by KAO under the name
Quatarmin BTC 131.

[0409] Preferably, the ammonium salts containing at least
one ester function contain two ester functions.

[0410] Among the cationic surfactants that may be present
in the composition according to the invention, it is more
particularly preferred to choose cetyltrimethylammonium,
behenyltrimethylammonium and dipalmitoylethyl-hydroxy-
ethylmethylammonium salts, and mixtures thereof, and
more particularly behenyltrimethylammonium chloride,
cetyltrimethylammonium chloride, and dipalmitoylethylhy-
droxyethylammonium methosulfate, and mixtures thereof.
[0411] Examples of nonionic surfactants that may be used
in the composition used according to the invention are
described, for example, in the “Handbook of Surfactants™ by
M. R. Porter, published by Blackie & Son (Glasgow and
London), 1991, pp. 116-178. They are especially chosen
from alcohols, a-diols and (C,-C,,)alkylphenols, these
compounds being polyethoxylated, polypropoxylated and/or
polyglycerolated, and containing at least one fatty chain
comprising, for example, from 8 to 40 carbon atoms, it being
possible for the number of ethylene oxide and/or propylene
oxide groups to especially range from 1 to 200, and for the
number of glycerol groups to especially range from 1 to 30.
[0412] Mention may also be made of copolymers of
ethylene oxide and propylene oxide, optionally oxyethyl-
enated sorbitan fatty acid esters, sucrose fatty acid esters,
polyoxyalkylenated fatty acid esters, optionally oxyalky-
lenated alkyl polyglycosides, alkyl glucoside esters, deriva-
tives of N-alkyl glucamine and of N-acyl methylglucamine,
aldobionamides, oxyethylenated and/or oxypropylenated
silicones and amine oxides and mixtures thereof.

[0413] The composition according to the invention may
also comprise an additional surfactant chosen from fatty acid
esters of polyols.

[0414] According to the invention, “fatty acid esters of
polyols” means esters of a fatty acid (or fatty acid polymers)
and of a polyol in which the fatty acid comprises a C4-C,,
and preferably C,,-C,, alkyl chain and the polyol is chosen
from glycerol, a polyglycerol and sorbitan, and mixtures
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thereof. The fatty acid may also be in a polymeric form, as
is the case for polyhydroxystearic acid (12-hydroxystearic
acid polymer).

[0415] According to a particular embodiment, the fatty
acid ester of a polyol is a C,4-C,,, fatty acid ester of glycerol
and/or sorbitan, and mixtures thereof.

[0416] As examples of linear or branched C,-C,, fatty
acids, mention may be made of stearic acid, isostearic acid,
lauric acid, myristic acid, palmitic acid. An example of a
C,sC,, fatty acid polymer that may be mentioned is poly
(12-hydroxystearic acid).

[0417] Preferably stearic acid, isostearic acid, or poly(12-
hydroxystearic acid) and mixtures thereof will be used.
[0418] Polyglycerols are understood to mean compounds
having formula:

T
OH OH
n

[0419] in which the degree of condensation n ranges from
1 to 11, preferably from 2 to 6 and even more preferentially
from 3 to 6.

[0420] According to a specific embodiment, the ester of a
fatty acid and a polyol contains 2 to 10 moles (units) of
polyols, preferably 2 to 4 moles of polyols, in particular 2 to
4 units of glycerol or a mixture of polyglycerols (glycerol,
di-, tri-, tetra-, penta-, oligoglycerols).

[0421] Even more preferentially, the ester of a fatty acid
and a polyol contains 4 moles or units) of polyol, in
particular 4 moles (or units) of glycerol.

[0422] According to one preferred embodiment, said ester
of a fatty acid and a polyol is further a fatty acid ester, of a
dicarboxylic acid having from 2 to 16 carbon atoms, pref-
erably from 8 to 14 carbon atoms, such as azelaic acid,
sebacic acid, dodecanedioic acid, and preferably sebacic
acid (C,,), and a polyol.

[0423] As examples of esters of fatty acids and polyols
that can be used in the composition of the invention, mention
may be made of esters of isostearic acid and polyols and
mixtures thereof, in particular the esters of isostearic acid
and glycerol and/or of sorbitan, such as for example
polyglycerolated (4 moles) isostearate (INCI name:
Polyglyceryl-4 Isostearate) sold under the name Isolan
GI34® by Goldschmidt, polyglycerolated (3 moles)
diisostearate sold under the name Lameform TGI® by
Cognis; polyglycerolated distearate (2 moles) sold under the
name Emalex PGSA® by Nihon emulsion; polyglycerolated
(10 moles) monoisostearate sold under the name Nikkol
decaglyn 1-IS by Nihon Surfactant (INCI name: Polyglyc-
eryl-10 isostearate); polyglyceryl-4 di isostearate polyhy-
droxystearate sebacate sold under the name Isolan GPS by
Goldschmidt; the mixture of sorbitan isostearate and glyc-
erol isostearate, such as the product sold under the name
Arlacel 986 by ICI, the mixture of sorbitan isostearate and
polyglycerol (3 moles) isostearate sold under the name
Arlacel 1690 by Unigema, the mixture of sorbitan isostear-
ate and polyglycerol (3 moles) isostearate sold under the
name Arlacel 1690® by Unigema, PEG-30 dipolyhydroste-
arate sold under the name Arlacel P135 by Unigema, and
mixtures thereof.
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[0424] The composition according to the invention may
thereby comprise at least one surfactant chosen from fatty
acid esters, preferably of C,4-C,, fatty acids, in particular
stearic acid or isostearic acid, and of a polyol chosen from
glycerol and/or sorbitan.
[0425] The nonionic surfactants may also be chosen from
mono- or polyoxyalkylenated or mono- or polyglycerolated
nonionic surfactants. The oxyalkylene units are more par-
ticularly oxyethylene or oxypropylene units, or their com-
bination, preferably oxyethylene units.
[0426] Mention may be made, as examples of oxyalky-
lenated nonionic surfactants, of:
[0427] oxyalkylenated (Cq4-C,,)alkylphenols;
[0428] saturated or unsaturated, linear or branched,
oxyalkylenated Cg-C; alcohols;
[0429] saturated or unsaturated, linear or branched,
oxyalkylenated Cg-C;, amides;
[0430] esters of saturated or unsaturated, linear or
branched, C4-C;, acids and of polyethylene glycols;

[0431] polyoxyethylenated esters of saturated or
unsaturated, linear or branched, C,-C;, acids and of
sorbitol;

[0432] saturated or unsaturated oxyethylenated plant
oils;

[0433] condensates of ethylene oxide and/or of propyl-

ene oxide, inter alia, alone or as mixtures;

[0434] oxyethylenated and/or oxypropylenated sili-
cones;
[0435] and mixtures thereof.
[0436] The surfactants contain a number of moles of

ethylene oxide and/or of propylene oxide of between 1 and
100, preferably between 2 and 50 and preferably between 2
and 30. Advantageously, the nonionic surfactants do not
comprise any oxypropylene units.

[0437] In accordance with one preferred embodiment of
the invention, the oxyalkylenated nonionic surfactants are
chosen from oxyethylenated Cy-C;, alcohols comprising
from 1 to 100 mol of ethylene oxide; polyoxyethylenated
esters of linear or branched, saturated or unsaturated C,-C,,
acids and of sorbitol comprising from 1 to 100 mol of
ethylene oxide.

[0438] As examples of monoglycerolated or polyglycero-
lated nonionic surfactants, monoglycerolated or polyglyc-
erolated C4-C,,, alcohols are preferably used.

[0439] In particular, the monoglycerolated or polyglycero-
lated Cy4-C,, alcohols correspond to formula (A70) below:

Ry O—[CH,—CH(CH,0H)—O0],,—H (A70)

Formula (A70) in which:
[0440] R,, represents a linear or branched C4-C,, and
preferably Cg-Cs, alkyl or alkenyl substituent; and
[0441] m represents a number ranging from 1 to 30 and
preferably from 1 to 10.
[0442] As examples of compounds having formula (A70)
that are suitable for use in the context of the invention,
mention may be made of lauryl alcohol containing 4 mol of
glycerol (INCI name: Polyglyceryl-4 Lauryl Ether), lauryl
alcohol containing 1.5 mol of glycerol, Oeyl alcohol con-
taining 4 mol of glycerol (INCI name: Polyglyceryl-4 Oleyl
Ether), Oeyl alcohol containing 2 mol of glycerol (INCI
name: Polyglyceryl-2 Oleyl Ether), cetearyl alcohol com-
prising 2 mol of glycerol, cetearyl alcohol comprising 6 mol
of glycerol, oleocetyl alcohol comprising 6 mol of glycerol
and octadecanol comprising 6 mol of glycerol.
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[0443] The alcohol having formula (A70) may represent a
mixture of alcohols in the same way that the value of m
represents a statistical value, which means that, in a com-
mercial product, several species of polyglycerolated fatty
alcohols may coexist in the form of a mixture.

[0444] Among the monoglycerolated or polyglycerolated
alcohols, it is more particularly preferred to use the C,/C,,
alcohol containing 1 mol of glycerol, the C,,/C,, alcohol
containing 1 mol of glycerol and the C,, alcohol containing
1.5 mol of glycerol.

[0445] In accordance with another embodiment of the
invention, the nonionic surfactants are chosen from poly-
oxyalkylenated silicones and more particularly polyoxy-
alkylenated polydimethylsiloxanes in which the polyoxy-
alkylene groups represent an alternated chain of oxygen
atoms and linear or branched C, to C,, alkylene groups,
preferably C, to C,; and more preferentially C, and/or C;
(respectively ethylene and propylene), the number of alky-
lene groups being between 1 and 100, preferably between 5
and 50 and more preferentially between 10 and 40. As
examples mention is made of PEG/PPG 18/18 dimethicone
silicones sold under the name 5225C by Dow Corning.
[0446] Mention may also be made of mixed alkyl/poly-
oxyalkylene polydimethylsiloxanes in which the alkyl group
is a linear or branched Cg to C;, chain, preferably C,, to C,,,
and the polyoxyalkylene group a chain alternating oxygen
atoms and linear or branched C, to C,, alkylene groups,
preferably C, to C, and more preferentially C, and/or C,
(respectively ethylene and propylene), the number of alky-
lene groups being between 1 and 100, preferably between 2
and 30 and more preferentially between 5 and 15, the
distribution of the groups being such that the ethylene
groups are the most numerous. As examples, mention is
made of Cetyl PEG/PPG-10/1 dimethicone silicones such as
proposed under the name ABIL EM 90 by Evonik.

[0447] Preferably, the surfactant used in the composition
of the invention is a nonionic surfactant chosen from mono-
or polyoxyalkylenated, particularly mono- or polyoxyethyl-
enated, or mono- or polyoxypropylenated, nonionic surfac-
tants, or a combination thereof, more particularly polyoxy-
alkylenated silicones.

[0448] When it comprises them, the composition com-
prises surfactants in amounts ranging from 0.1% to 50% by
weight, better still from 0.5 to 30% by weight and even more
preferentially from 0.5 to 20% by weight relative to the total
weight of the composition.

[0449] The composition may comprise a cosmetically
acceptable medium. The cosmetically acceptable medium
that may be used in the compositions of the invention may
comprise a solvent chosen from water, organic solvents, and
a mixture thereof.

[0450] The organic solvents may be chosen from alcohols,
polyols, polyol ethers and mixtures thereof, the alcohols
being preferentially chosen from lower C,-C, alkanols, and
preferably chosen from ethanol, propanol and isopropanol,
the polyols being preferentially chosen from propylene
glycol, hexyleneglycol, glycerine, and pentanediol.

[0451] Preferably, the solvent(s) represent 0.1% to 99% of
the total weight of the composition.

[0452] The composition is preferably aqueous.

[0453] According to this variant, the amount of water may
range from 5 to 98% by weight, better from 15% by weight
to 95% by weight, better still from 25 to 90% by weight and
even more preferentially from 30 to 90% by weight, relative
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to the total weight of the composition. The composition
according to the invention may also contain additives usu-
ally used in cosmetics, such as thickeners, preservatives,
fragrances and colorants, and also most of the usual cos-
metic agents.

[0454] These additives may be present in the composition
according to the invention in an amount ranging from O to
20% by weight, relative to the total weight of the compo-
sition.

[0455] A person skilled in the art will take care to select
these optional additives and amounts thereof so that they do
not harm the properties of the compositions of the present
invention.

[0456] The process of the invention comprises, after step
a) of applying the composition, a step b) of irradiating the
composition on the keratin substances to crosslink the
polymer.

[0457] This irradiation may consist of illumination, with
ambient light or with a source of artificial light, of the
composition applied to the keratin substances.

[0458] The ambient or artificial light may emit radiation in
the visible and/or UV range. Preferably, it emits at least a
proportion of radiation in the UV range, for example a UV
proportion of at least 2% of the total illuminating energy of
the ambient light.

[0459] According to a particular embodiment, the expo-
sure comprises, or even consists of, illumination with ambi-
ent light of the surface of said coat, in particular for a time
of at least 1 minute.

[0460] The exposure time to the ambient light may range
more particularly from 10 seconds to 30 minutes and espe-
cially from 2 to 15 minutes.

[0461] According to another particular embodiment, the
exposure comprises, or even consists of, illumination with a
source of artificial light of the surface of said coat.

[0462] The exposure time to said artificial light may range
from 1 second to 20 minutes and in particular from 1 second
to 1 minute.

[0463] The crosslinking may take place with natural or
artificial light, for example using lighting with a lamp, a
flash, a laser or LEDs, for example in the form of an LED
array.

[0464] The artificial light source may emit radiation in the
visible range and/or radiation in the UV range.

[0465] The light emitted may or may not be monochro-
matic. The wavelength of the emitted light is preferably
centred on 365 nm, in particular between 100 nm and 500
nm and better still between 200 nm and 420 nm.

[0466] Advantageously, the crosslinking is initiated by
simple illumination without the need for a photoinitiator.
[0467] Preferably, it will be a source of artificial light
emitting energy between 0.5 and 5 W/cm?, the exposure
times being adapted in consequence.

[0468] The crosslinking may occur with reduced light
intensity, the lighting system may produce this light intensity
for example between 500 mJ/cm? and 10 J/cm?.

[0469] The twofold characteristic of the absence of a
photoinitiator and the relatively low light intensity is par-
ticularly advantageous since it makes it possible to limit the
harmful effects of aggressive initiators or of prolonged
exposure to intense light, in particular in the UV wave-
lengths.

[0470] A person skilled in the art will be capable of
adapting the illumination characteristics, especially in terms
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of exposure time and of radiation wavelengths, with regard
to the nature of the photo-crosslinkable compound(s) (A)
used.

[0471] According to a preferred embodiment, the compo-
sition is applied to keratin fibres such as hair.

[0472] According to this embodiment, the composition
may be applied to wet or dry, clean or non-clean keratin
fibres. Preferably, the keratin fibres are dried after applying
the composition and before irradiation.

[0473] In the process, before or after irradiation step b), a
pause at room temperature, or high temperature, or under red
light, may be included in the process.

[0474] According to another feature, the invention relates
to a composition in the form of a water-in-oil emulsion
comprising an aqueous phase dispersed in an oil phase, the
composition comprising one or more surfactants and one or
more photo-crosslinkable polymers including at least one
photo-dimerizable pendant group and at least one hydro-
phobic pendant group.

[0475] The example below illustrates the invention with-
out, however, limiting the scope thereof. The quantities are
given, unless otherwise indicated, in percentages by weight.

EXAMPLES

Example 1

[0476] Polymer PVA-SbQ-Propional was obtained

according to the process described previously.

[0477] 4 g of PVA-SbQ propional solution at 5% Al of
polymer was dried in a Teflon mould to form a PVA-SbQ
propional film. The film obtained was irradiated under UVA
at 365 nm for an energy of 8 J/cm?. The film was then placed
in a beaker of water with stirring for 48 h. The film obtained
is insoluble and remains intact after 1 h. After 48 h, the film
is a little fragmented, in quite large pieces.

[0478] 4 g of PVA-SbQ solution at 5% Al of polymer was
dried in a Teflon mould to form a PVA-SbQ film. The film
obtained was irradiated under UVA at 365 nm for an energy
of 8 J/cm?. The film was then placed in a beaker of water
with stirring for 48 h. The film fragments after 1 h. After 48
h, the film remains as insoluble but fragments in more
pieces.

Example 2
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[0480] Composition A according to the invention was
applied to fine, short hair at 2 to 4 g of composition per half
head. The hair treated was irradiated under UVA at 365 nm
for an energy of 8 J/cm?.
[0481] After the application and after 1 and 5 washes with
shampoo, provision of style and cosmetic was observed. In
particular, a clear provision of style, volume, density and
body is observed up to 5 washes with shampoo.
[0482] Compositions A and C were also applied to tresses
of wet natural hair with 90% grey hair, that were dried then
irradiated under UVA at 365 nm for an energy of 8 J/cm®.
The tresses were then treated with a dye composition
obtained from a solution that comprises:

[0483] 0.4668 g of RED 80 colorant (SIRTUS ROT

F3B—Bayer),

[0484] 0.125 ml of pure acetic acid, and

[0485] water gs 100 ml.
[0486] This solution is diluted 5 times to obtain the dye
composition.
[0487] The tresses treated are washed 10 times with sham-
poo.
[0488] A Datacolor Spectra Flash SF600X spectropho-

tometer was used to evaluate variation in tress colour.
[0489] Colorant “red 807, which has an affinity with the
polymer, allows evaluation of the quantity of polymer
remaining after several washes with shampoo.

[0490] The colour of tresses was evaluated before and
after washing, in the L*a*b* system. In this L*a*b* system,
the three parameters denote, respectively, the intensity (L*),
a* indicates the green/red colour axis and b* the blue/yellow
colour axis.

[0491] The variation in the tress colour before and after
washes is measured (AE) according to the following equa-
tion:

AE=V (L*-L*P+(a*-a,* +(b-b.*)

[0492] In this equation, L*, a* and b* represent the values
measured after washing and LO*, a0* and bO* represent the
values measured before washing.

[0493] The larger the value of AE, the greater the differ-
ence in colour before and after washing operations, and in
the present case, the less persistent the film is.

[0494] The results are reported in the table below.

After 5 washes After 10 washes

TO with shampoo with shampoo
[0479] The following compositions were made in inverse . "
Isi f ity in % ioht of acti . dient C (comparative) L* =403 AE =20.8 AE =235
emulsion form (quantity in % weight of active ingredient) a* — 33.6
b* = 13.8
A (Invention 1) L*=408 AE=57 AE = 10.0
A (Inven- B (Inven- C (Compar- Con- a: =339
tion 1) tion 2) ative) trol b* = 15.0
Isopropyl myristate 10 10 10 10 . . .
Propylene glycol 2.5 2.5 2.5 2.5 [0495] These results show an improvement in persistence
ff-etylth PEG/PPG-10/1 1 1 1 1 of the sleeve after 10 washes with shampoo with the
Pl\rf:_SLCQOEe < composition of the invention compared with the compara-
PVA-SbQ-propional g g _ tive composition that contains a PVA-SbQ polymer without
Bis-cetearyl dimethicone 1.5 a hydrophobic group.
Dimethicone 1.5
Water gs 100 100 100 100

*partially saponified polyvinylacetate polymer bearing stilbazolium groups, adsorbed on
polyvinylacetate particles (15% of dry extract).

Example 3

[0496] The following compositions were made in inverse
emulsion form (quantity in % weight of active ingredient)
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C1

D E F G (Comparative)

PVA-SbQ* — — _ _ )
Propyl-PVA-SbQ 2 — — — _
Butyl-PVA-SbQ — 2 — — _
Hexyl-PVA-SbQ — — 2 — _
Octyl-PVA-SbQ — — — 2 _
Water Qs 100 Qs 100 Qs 100 Qs 100 Qs 100

*partially saponified polyvinylacetate polymer bearing stilbazolium groups, adsorbed on
polyvinylacetate particles (15% of dry extract).

[0497] Compositions D to F according to the invention
and C1 were also applied to to tresses of wet natural hair
with 90% grey hair, on the one hand, and on tresses of
permanent hair, on the other hand, at the rate of 1.6 g of
composition per gram of hair. These tresses were dried then
irradiated under UVA at 365 nm for an energy of 8 J/cm?.
The tresses were then treated with a dye composition
described in Example 2. The tresses thus treated were then
subjected to 5 washings with shampoos.

[0498] As in Example 2, the variation in color of the
tresses was evaluated by looking at the tresses before and
after washes in the L*a*b* system.

[0499] An improvement in persistence of the sleeve after
5 washes with shampoo with compositions D to F of the
invention compared with the comparative composition C1
that contains a PVA-SbQ polymer without a hydrophobic
group was observed.

1.-15. (canceled)
16. A method for treating keratin substances, comprising:
a) applying to the keratin substances a composition, the
composition comprising at least one photo-crosslink-
able polymer including at least one photo-dimerizable
pendant group and at least one hydrophobic pendant
group, and
b) irradiating the composition on the keratin substances to
crosslink the polymer.
17. The method of claim 16, wherein the at least one
photo-dimerizable group is chosen from monovalent sub-
stituents having the following formulae (I) and (II):

@

A+Y=24-B

()
Y=7
A/ \B

A,

or the geometric isomers thereof,
wherein formulae (I) and (II):
Y and Z, independently of each other are chosen from
a nitrogen atom or a group C(R), wherein R is chosen
from a hydrogen atom or a (C,-C,)alkyl group;
A is one bond or a divalent group chosen from (C,-
Cg)alkylene, arylene, heteroarylene, cycloalkylene,

an
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heterocycloalkylene, (thio)carbonyl, (C,-Cg)alk-
enylene substituents, or combinations thereof;

B is a monovalent group chosen from (C,-Cg)alkyl
substituents, aryl, optionally cationic heteroaryl,
cycloalkyl, optionally cationic heterocycloalkyl,
(thio)carbonyl, (C,-Cg)alkenyl substituents, or com-
binations thereof;

X is a divalent group chosen from (C,-Cy)alkylene,
arylene, heteroarylene, cycloalkylene, heterocy-
cloalkylene, (thio)carbonyl, (C,-Cg)alkenylene sub-
stituents, or combinations thereof;,

p is an integer ranging from 1 to 5 inclusive; and

is a bond that connects the part of the monovalent
substituent to the rest of the molecule;

wherein each of the groups can optionally be substi-

tuted by at least one halogen atom or group chosen

from (C,-Cy)alkyl, hydroxy, amino, (di)(C,-Cg)alky-

lamino, phenyl, carboxy, (C,-Cyalkoxy, (C,-Cy)

alkoxy(thio)carbonyl, hydrogen(thio)-carbonyl, sul-

fonato R—0O—S8(0),— or R—S8(0),—0O—, amide

RR'N—C(O)— or R—C(O)—N(R')—oracyl R—C

(O)—, or ammonium RR'R"N*— groups, where R,

R', and R", identical or different, are chosen from a
hydrogen atom or a (C,-C,)alkyl group.

18. The method of claim 16, wherein the at least one

photo-dimerizable group is chosen from monovalent sub-

stituents of the following compounds:

stilbene,

styrylpyridinium (stilbazolium) according to the formula
below or the geometric isomers thereof:

(A1)
®Y,

=
J XN\X //N:‘
\=|J
®),
(A2)
®Y,

/ /\/[ o
\\ \\ / _
e

®),

wherein:

R' and R3, identical or different, are chosen from a
halogen atom or a (C,-Cy)alkyl group; or two con-
tiguous R' or R® groups together form with the
carbon atoms that bear them, a benzo group;
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R? is chosen from a hydrogen atom or a (C,-Cy)alkyl
group optionally substituted by at least one halogen
atom;

q and r are chosen from integers ranging from 0 to 4
inclusive;

Q" is an anionic counterion; and

is a bond that connects the part of the monovalent
substituent to the rest of the molecule being under-
stood that the pendant group A2 may be connected to
the rest of the molecule via R?,
styrylazolium according to the formula below or the
geometric isomers thereof:

R,
(If\N
7N\
\=F/> <
®),
®Y,

(lﬁ\N
/ XN\l o

wherein:
A is chosen from a sulfur atom, an oxygen atom, or an
NR? or C(R?), group;

is a bond that connects the part of the monovalent
substituent to the rest of the molecule being under-
stood that the pendant group A, may be connected to
the rest of the molecule via R?;

Q" is an anionic counterion;

q and r are chosen from integers ranging from 0 to 4
inclusive;

R? is chosen from a hydrogen atom or a (C,-Cy)alkyl
group optionally substituted by at least one halogen
atom; and

R! and R3, identical or different, are chosen from a
halogen atom or a (C,-Cy)alkyl group; or two con-
tiguous R' or R?® groups together form with the
carbon atoms that bear them, a benzo group,

styrylpyrazine,
chalcone,
(thio)cinnamate and (thio)cinnamamide,
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maleimide,

(thio)coumarin,

thymine,

uracil,

butadiene

anthracene,

pyridone,

pyrrolizinone,

acridizinium salts,

furanone,

phenylbenzoxazole, or

derivatives thereof.

19. The method of claim 16, wherein the at least one
photo-crosslinkable polymer has a natural or synthetic back-
bone chosen from polysaccharides, poly(vinyl) polymers, or
polydiorganosiloxanes.

20. The method of claim 16, wherein the at least one
photo-crosslinkable polymer including at least one photo-
dimerizable group is a polymer that is soluble or dispersed
in the composition.

21. The method of claim 16, wherein the polymer includ-
ing at least one photo-dimerizable group is in the form of
particles.

22. The method of claim 21, wherein the particles are
vinyl polymer particles.

23. The method of claim 16, wherein the at least one
hydrophobic pendant group is chosen from:

a saturated or unsaturated (C, -C;,)alkyl group, optionally
substituted and/or interrupted by at least one heteroa-
tom;

an alkenyl group;

an aryl group;

a fluorinated group; or

a silicone group.

24. The method of claim 16, wherein the at least one
photo-crosslinkable polymer including at least one photo-
dimerizable group and at least one hydrophobic group is
present in an amount ranging from 0.01% to 25% by weight,
relative to the total weight of the composition.

25. The method of claim 16, wherein the at least one
photo-crosslinkable polymer including at least one photo-
dimerizable group and at least one hydrophobic group is
present in an amount ranging from 1% to 15% by weight,
relative to the total weight of the composition.

26. The method of claim 16, wherein the composition
further comprises at least one solvent chosen from water,
alcohols, polyols, polyol ethers, or mixtures thereof.

27. The method of claim 26, wherein the at least one
solvent is present in an amount ranging from 0.1% to 99%
by weight, relative to the total weight of the composition.

28. The method of claim 16, wherein the composition
further comprises at least one fatty substance.

29. The method of claim 16, further comprising drying the
keratin substances, before the irradiation step and after the
application step.

30. The method of claim 16, further comprising pausing
at room temperature, at high temperature, or under red light,
before or after the irradiation step.

31. The method of claim 16, wherein the irradiation is
irradiation with radiation in the UVA or the visible domain.

32. The method of claim 31, wherein the UVA radiation
is between 250 nm and 400 nm.
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