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METHOD FOR TREATING THE HAIR USING STEAM

The present invention relates to a novel method
for treating hair fibres, in particular the hair.

It is known to smooth hair fibres with smoothing
irons. These irons make it possible to obtain smoothing
of keratinous <fibres &t high temperature without
pulling on the hair, in contrast to blow drying.
However, in order to obtain a good smooth appearance,
it is necessary to carry out several passes of the
iron, which considerably extends the hair treatment
time. Furthermore, the repeated application of the flat
smocthing irons can cause damage to the hair fibres due
to the operating temperature of the smoothing iron.

It is also known to use steam for the treatment of
the hair, it being possible for this steam treatment to
be combined with various hair cosmetic treatments. In
particular, a hair treatment method is known in the
field of hair setting {nonpermanent shaping} which
comprises the application of steam, for a time of less
than 2 minutes at a temperature of at least 75°C, to
keratinous fibres held under mechanical tension and on
which a specific cosmetic composition comprising, for
example, an oil, a silicone, oxidation dyes, natural
dyes, direct dyes and others has been applied
beforehand. Mention may be made, as examples, of the
documents EP 659 395, EP 659 393, EP 65% 396 and
EP 659 397,

Moreover, it is known to treat the hair with
smoothing irons which deliver steam. However, these
irons do not make it possible to obtain a satisfactory
cosmetic effect as the heat dispensed by these irons is
less than that dispensed by conventional smoothing
irons. Mention may in particular be made of the
document WO 2004/002262, which describes a method
employing such a method, the dispensed steam
additionally comprising a nonvolatile shaping cosmetic
preduct.

These methods, although improving the cosmetic and



(19) JP 2010-241812 A 2010.10.28

visual properties of the hair fibres, are lengthy and
often difficult to carry out, Moreover, the cosmetic
effect obtained 1is not persistent with regard to
washing.

Thus, the aim of the present invention is to
develop a novel method for treating keratincus fibres
which makes it possible to obtain an improvement in the
cosmetic and visual properties of hair fibres with
methods which are easy and rapid to carry out and which
are persistent with regard to at least one washing.

This aim is achieved by the present invention, a
subject-matter of which is a method for treating hair
fibres which comprises:

(i) the application to hair fibres of steam in an
amount of less than 5 g/min,

(1i) the shaping of these hair fibres at a
CLemperature of greater than 50°C,

the application of the steam and the shaping being
unconnected.

In other words, for a treated lock of hair fibres,
the stage of application of steam and the stage of
shaping are not carried out simultaneously on the same
portion of hair fibres, it nevertheless being possible
for these two stages to be carried cut with the same
device configured to carry out these two stages
successively. Alternatively, two separate devices can
be used to carry out these unconnected stages.

The method of the present invention makes it
possible in particular to obtain rapid shaping of hair
fibres while improving their cosmetic properties.
Furthermore, the method of the present invention makes
it possible to obtain an imprevement in the cosmetic
properties which is persistent with regard to at least
one washing, and an improvement in user comfort on
application.

The hair fibres treated by the method of the
invention thus exhibit an improved smoothing with a
shinier appearance than that obtained with the methods
of the art, this being the case even in the absence of
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additional cosmetic active principles.

In the context of the present invention, the term
"hair fibres" is understood to mean keratinous fibres,
such as the hair, or synthetic fibres, referred to as
"extensions”, which are intended to be attached to the
hair of a person by variocus means, in particular by
adhesive bonding, this being done in order to modify
the appearance of the natural hair of a person, for
example by modifying the volume, the colour or the
appearance of the hair,

The application of steam can be carried out pefore
or after the stage of shaping the hair fibres.
According to a specific embodiment, the shaping of the
hair fibres is carried out after the treatment of these
hair fibres with steam.

The application of steam can be repeated several
times on the same fibres; however, it is possible to
obtain a very good cosmetic result after a single
application of steam.

According to a specific embodiment of the
invention, the amount of steam is between 1 and
4 g/min.

According to a specific embodiment, the steam
applied to the hair comprises one or more cosmetic
active principles and/or ingredients such as a
fragrance, a shaping or conditioning active principle,
etc.

The application of steam can be carried out using
any device known per se for generating the amount of
steam of use in the method of the invention. According
to a specific embodiment, this device is portable, that
is to say that the tank which makes it possible to
generate the steam is in contact with the part of the
device comprising the orifices for dispensing the
steam,.

The stage of shaping the hair fibres can be
carried out with any type of known means of the art
making it possible to obtain a temperature on the
fibres of at least 50°C., The means for shaping the hair
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fibres are, for example, devices exhibiting a heating
surface capable of coming into contact with the hair
fibres and of applying a tension, even a light tension,
toc these fibres which makes it possible to smeooth,
style or disentangle the hair fibres.

According to a specific embodiment of the method
cf the invention, the shaping temperature is greater
than 90°C, preferably between 90°C and 230°c, in
particular between 150°C and 200°C.

According to an alternative form, the shaping
stage is carried out using smoothing irons. Mention may
in particular be made of the flat smoothing irons
described in Patents US § 957 140, US 5 046 518,
Us 7 044 139, US 5 223 694 and US 5 091 629.

Although the shaping, in particular the smoothing,
of the hair fibres can be carried out several times,
results which are already very satisfactory are
obtained with a single pass of the smecothing iron.

The method of the present invention makes it
pessible,” in particular when the apﬁlication of the
steam is carried out  before the shaping, to
sufficiently hydrate the fibres in order to reduce the
damage to the latter during the implementation of the
shaping at a temperature of greater than 50°C.

When the application of the steam takes place
after the shaping, the steam will rehydrate the fibres,
reducing in the same way the damage to hair fibres.

Preferably, the shaping stage is carried out after
the treatment with steam.

According to a specific embodiment, the method of
the invention additionally comprises a stage of
cosmetic treatment of the hair fibres using a
composition comprising one or more cosmetic active
principles.

This cosmetic treatment stage can be carried out
before or after the application of the steam and/or
before or after the shaping of the hair fibres. It
should in particular be noted that this cosmetic

treatment stage is not carried out simultaneously with
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the application of the steam.

According to a first alternative form, the method
of the invention comprises, 1in order, the cosmetic
treatment stage, followed by the application of the
steam and then by the shaping of the hair fibres.

According to a second alternative form, the method
of the invention comprises, in order, the application
of the steam, followed by the shaping of the hair
fibres and then by the cosmetic treatment stage.

According to a third alternative form, the method
of the invention comprises, in order, the application
of the steam, followed by the cosmetic treatment stage
and then by the stage of shaping the hair fibres.

According to these two alternative forms, the
method of the invention can comprise a second stage of
posttreatment or pretreatment of the hair fibres,
identical to or different from the first cosmetic
treatment stage.

The cosmetic treatment stage can be a stage of
caring for the hair fibres, which may ocr may not be
fellowed by a rinsing, a stage of washing the fibres, a
stage of shaping or controlling the shape, for example
using & fixing gel, a shaping mousse, a lacquer or a
leave~-in conditioner in cream form, a stage of
permanent, semipermanent or temporary dyeing, a stage
of permanent deformation using a reducing agent and
cptionally a fixative, or a stage of alkaline
straightening with sodium hydroxide or with guanidine
carbonate,

Mention may be made, as active cosmetic agents, of
dye precursors, direct dyes, silicone or nonsilicone
and fixing or nonfixing polymers, mineral, vegetable or
synthetic oils, waxes, reducing agents, oxidizing
agents, UV screening agents, conditioning agents,
agents for combating free radicals, sequestering or

stabilizing agents, antioxidants, preservatives,
acidifying agents, alkaline agents, fragrances,
volatile or nonvolatile silicones, reactive or

chemically inert polymers, pigments, solid organic or
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inorganic particles, thickeners, vitamins, plant
extracts, propenetrating agents or agents for swelling
the fibre.

As an example, mention may be made, in particular,
of noncolorant, nonpolymeric cationic cosmetic agents
comprising one or more cationic¢ units and having one or
more fatty chains,

By neoncclorant is meant not having, in its
structure, a chromophore exhibiting absorption maxima
in the visible range.

By fatty chain is meant, in the sense of the
present invention, any hydrocarbon chain containing at
least 8 carbon atoms, preferably from 8 to 30 carbon
atoms.

The cationic cosmetic agent or agents defined
above may be selected from primary, secondary, tertiary
and quaternary, aliphatic or cyclic amine groups. The
amine groups are preferably quaternary.

Accordingly, the cationic cosmetic agent or agents
used according to the invention are generally selected
from cationic surfactants.

By way of example, mention may be made of
optionally polyalkoxylated primary, secondary or
tertiary fatty amine salts; gquaternary ammonium salts
with charge not included in a ring and without an ester
function; guaternary imidazoline derivatives;
quaternary diammonium salts; quaternary ammonium salts
with one or more ester functions; and/or a mixture
thereof.

The quaternary ammonium salts with charge not
included in a ring and without an ester function are
for example:

- those having the following general formula {I):

‘ +
Rl\\foRj X"
NN
R2 R4

(1)

in which the radicals R; to Ry, which may be
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identical or different, represent a linear or branched
aliphatic radical containing from 1 to 30 carbon atoms,
or an aromatic radical such as CgzCyy aryl or alkyl-
(C1-Cq)aryl (Cg-C3p) . The aliphatic radicals may contain
hetercatoms such as, in particular, oxXygen, nitrogen,
sulphur and halogens. The aliphatic radicals are for
example selected from alkyl, alkoxy, polyoxyalkylene (Co-
Ce¢), alkylamide, alkyl(Ciz-Cpp)amidoalkyl (C,~Cg), alkyl-
(Ci2-Coz) acetate and hydroxyalkyl radicals containing
approximately from 1 to 30 carbon atoms:; X is an anion
selected from the g¢roup consisting of halides,
phosphates, acetates, lactates, alkyl (C1-Cg) sulphates,
alkyl (C;-Cg) - or alkyl (Cy-Cg)aryl (Cg~C3p} ~sulphonates.,
Preferably R: and R; dencte a C;~C4 alkyl or a C(C1-C4
hydroxyalkyl.
- quaternary ammonium salts of imidazoline, such
as, for example, that of formula (II) below:
_ - 2t
R
M)\N,CHz—CHZ—(oc;HzCHz)x o 2x°

_/ \R (1
7

2

in which R6 represents an alkenyl or alkyl radical
containing from 8 to 30 carbon atoms, R7 represents a
Cl-Cé alkyl or Cl-Cé hydroxyalkyl radical, X- is an
anion selected from the group consisting of halides,
phosphates, acetates, lactates, alkyl (C1-C8é)sulphates,
alkyl(Cl-Cé6)- or alkyl(Cl-C6}aryl {C6-C30)~sulphonates,
with x denoting an integer from 0 to 100, preferably
from 0 to 20. As a compound of formula (II), mention
may be made of Quaternium-~56.

- quaternary diammonium salts of formula (III):

B =
Tm Tu
'&“_v—aﬂﬁ_¥‘Rm 2X
Ry, Ris

(111}
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in which RS denctes an aliphatic radical
containing approximately from 16 to 30 carbon atoms,
R10, RI1l, R12z, RI13 and R14, which are identical or
different, are selected from hydrogen or an alkyl
radical containing from 1 to 4 carbon atoms, and ¥X- is
an anion selected from the group consisting of halides,
acetates, phosphates, nitrates and methylsulphates.
Quaternary diammonium salts of formula (III) that are
suitable for the dinvention comprise, in particular,
propanetallow-diammonium chloride,

=~ quaternary ammonium salts comprising at least
one ester function, for example these of formula (IV)

below:
(CrleO )z RIS
i
R;—C—(OCH,), N+—-—(Cp H,,0),— R, , x W)
R

15

in which:

- R15 is selected from Cl-C6 alkyl radicals and
Cl-Cé hydroxyalkyl or dihydroxyalkyl radicals;:

- R16 is selected from:
0]

1
R,,—C—
- the radical ¥

- linear or branched, saturated or unsaturated
Cl-C22 hydrocarbon radicals R20,
- hydrogen atom,
- R18 is selected from;
|
- the radical Ry—%—
- linear or branched, saturated or unsaturated
Ci-Cé hydrocarbon radicals R22,
- hydrogen atom,

- R17, E19 and RZ21, which are identical or
different, are selected from linear or branched,
saturated or unsaturated C7-C21 hydrocarbon radicals;

- n, p and r, which are identical or different,
are integers from 2 to 6;
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- vy is an integer from 1 to 10;

- x and 2z, which are identical or different, are
integers from 0 to 10;

- X- is a simple or complex, crganic or inorganic
anion.

The alkyl radicals R1S5 may be linear or branched,
and more particularly linear.

Preferably R15 denotes a methyl, ethvyl,
hydroxyethyl or dihydroxypropyl radical, and more
particularly a methyl or ethyl radical.

Advantageously the sum x + yv + z is from 1 to 10.

When R16 is a hydrocarbon radical R20, it may be
long and may have 12 to 22 carbon atoms, or may be
short and may have from 1 to 3 carbon atoms.

When R18 is a hydrocarbon radical R22, it has
preferably 1 to 3 carbon atoms.

Preferably = and 1z, which are identical or
different, are 0 or 1.

Advantageously y is 1.

Preferably n, p and r, which are identical or
different, are 2 or 3, and more particularly are 2.

The anion 1is preferably a halide (chloride,
bromide or icdide) or an alkylsulphate, mere
particularly methylsulphate. It is possible, however,
to use methanesulphonate, phosphate, nitrate, tosylate,
an anion derived from an organic acid, such as acetate
or lactate, or any other anion which is compatible with
the ester-functional ammonium.

The anion X- is more particularly still chloride
or methylsulphate.

Advantageously, the hydrocarbon radicals are
linear.

Among the quaternary ammonium salts of formula
(I), preference is given, cn the o¢ne hand, to
tetraalkylammenium chlorides such as, for example,
alkyltrimethylammonium chlorides in which the alkyl
radical contains approximately 12 to 22 carbon atoms,
more particularly behenyltrimethylammonium chloride,
cetyltrimethylammonium chloride and benzyldimethyl-
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stearylammonium chloride, or else, on the other hand,
to palmitylamidopropyltrimethylammonium chloride or the
stearamidopropyldimethyl (myristyl acetate) ammonium
chloride sold under the name "Ceraphyl 70" by Van Dyk.

Use may also be made of the ammenium salts
containing at least one ester function that are
described in Patent US-A-4 874 5%4.

Quaternary ammonium salts of formula (IV) that are
suitable for the invention include, in particular, the
dipalmitoylethylhydroxyethylammonium methosulphate sold
by Stepan under the name Stepangquat GA 90.

The preferred cationic molecules which can be used
in the composition according to the invention are the
compounds of formula {I) or of formula (IV).

Preference will be given to cetyltrimethylammonium
chloride,

As explained above, the cationic molecule or
molecules may also be selected from cationic proteins.

The cationic cosmetic agent or agents represent
advantagecusly from 0.1% to 10% by weight of the total
welght of the composition, with the proviso that, if
the cationic cosmetic agent is a tetraalkylammonium
salt containing only a single fatty chain, it is
present at a level greater than or equal to 1% by
weight, relative to the total weight of the
compositicn. Preferably, the cationic cosmetic agent or
agents used in the invention, irrespective of its or
their nature, represent from 1% to 10%, more preferably
from 1% to 5%, by weight of the total weight of the
composition,

According to one particular embodiment, when the
cationic cosmetic agent or agents contain two fatty
chains, they do not contain any amide function.

As an example, mention may be made, as cosmetic
agents wuseful 1in the methed of the invention, of
nencolorant cationic polymers which are not derived
from a sugar or from a silicone, and which have a
cationic charge density of more than 1.5 meqg/q.

The charge density may be determined in accordance
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with the Kjeldahl method. It is measured in general at
a pH of the order of 3 to 9.

The caticnic polymers used in the present
invention preferably have a cationic charge density of
less than 10 meq/q.

A cationic polymer 1is any polymer containing
cationic groups and/or groups which can be ionized to
caticonic groups.

By noncolorant is meant not having, in is
structure, a chromophore exhibiting an absorption
maximum in the visible range.

By not derived from a sugar or from a silicone is
meant not comprising, 1in its structure, a sugar unit
(mono- oligo- or polysaccharide) or a unit containing
one or more silicon atoms.

The cationic polymers which <can be used in
accordance with the present invention may be selected
from ail of these already known per se to enhance the
cosmetic properties of hair treated with detergent
compositions, these being, in particular, the polymers
described in Patent Application EP-2-0 337 354 and in
French Patent Applications FR-A-2 270 846, 2 383 €60,
2 598 611, 2 470 596 and 2 519 863.

The preferred cationic polymers are selected from
those which contain units comprising primary,
secondary, tertiary and/or quaternary amine groups,
which may either form part of the main polymer chain or
may be carried by a side substituent directly connected
te said chain,

The cationic polymers used have a weight-average
molecular mass of more than 10°, preferably more than
10° and more preferably of between 10° and 10°.

The caticnic polymers are preferably net
poclyurethanes.

The cationic polymers which can be used according
to the invention include, more particularly, pclymers
of polyamine, polyaminocamide and polyquaternary
ammonium type. These are known products,

The polymers of polyamine, polyaminoamide and
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polygquaternary ammonium type that can be used in the
composition of the present invention are those
described in French Patents 2 505 348 and 2 542 997.
These polymers include the following:

(1) homopolymers or copolymers which are derived
from acrylic or methacrylic esters or amides and

comprise at least one of the units of the following
formulae:

- p
—CHo— —CHyC—
0=C 0=C
o 0
*r i
|
N Ri—N+—R,
7N\ |
Rz 1 Rs
: :
—CH—c— —CHC—
0=¢ 0=¢
. o
| |
IL Ri—N—R,
/ N\ |
R, R, R;
in which:

Ry and R;, which are identical or different,
represent a hydrogen atom or an alkyl group having from
1 to 6 carbon atoms, and preferably a methyl or ethyl
group;

R3, identical or different at each occurrence,
denotes a hydrogen atom or a CHs; group;

the symbols A, which are identical or different,
represent a linear or branched alkyl group containing

from 1 to 6 carbon atoms, preferably 2 or 3 carbon
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atoms, or a hydroxyalkyl group containing from 1 to 4
carben atoms;

Ray Rs and Rg, which are identical or different,
represent an alkyl group having from 1 to 18 carbon
atoms or a benzyl group, and preferably an alkyl group
having from 1 to 6 carbon atoms:

X denotes an anien derived from an organic or
inorganic acid, such as a methosulphate anion, or a
halide such as chloride or bromide.

The copolymers of class (1) may further comprise
one or more units derived from comonomers selectable
from the class of acrylamides, methacrylamides,
diacetoneacrylamides, acrylamides and methacrylamides
which are substituted on the nitrogen atom with lower
(C1-Cq4)alkyl groups, with groups derived from acrylic or
methacrylic acids or from esters thereof, from vinyl
lactams such as vinylpyrrolidone or vinylcaprolactam,
or from vinyl esters.

Accordingly, these copolymers cf class {1)
include:

- copolymers of acrylamide and dimethylaminoethyl
methacrylate quaternized with dimethyl sulphate or with
a dimethyl halide,

- copelymers of acrylamide and methacryloyloxy-
ethyltrimethylammonium chloride, which are described,
for example, in Patent Application EP-A-080 976,

- copelymers of acrylamide and methacryloyloxy-
ethyltrimethylammonium methesulphate,

- quaternized or nonguaternized vinylpyrrolidone/-
dialkylaminocalkyl acrylate or methacrylate copolymers.
These polymers are described in detail 1in French
Patents 2 077 143 and 2 333 573,

- dimethylamincethyl methacrylate/vinylcapro-
lactam/vinylpyrrolidone terpolymers,

- vinylpyrrolidone/methacrylamidopropyldimethyl—
amine copolymers,

- vinylpyrrolidone/quaternized dimethylamino-
propylmethacrylamide copolymers, and

- crosslinked polymers of methacryloyloxyalkyl (Cy-
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Caltrialkyl (C;-Cy)ammonium salts, such as the polymers
obtained by homopolymerization of dimethylaminoethyl
methacrylate gquaternized with methyl chloride, or by
copolymerization of acrylamide with dimethylaminocethyl
methacrylate guaternized with methyl chloride, the
homopolymerization or copolymerization being followed
Dy crosslinking with an olefinically wunsaturated
compound, more particularly methylenebisacrylamide. Use
may be made more particularly of a crosslinked
acrylamide/methacryloyloxyethyltrimethylammonium

chloride (20/80 by weight) copolymer in the form of a
dispersion cecntaining 50% by weight of said copolymer
in mineral oil. This dispersion is sold under the name
salcare® 3sc 92 by Ciba. Use may also be made of a
crosslinked homopolymer of methacryloyloxyethyl-
trimethylammonium chloride containing approximately 50%
by weight of the homopolymer in mineral oil or in a
liguid ester. These dispersions are sold under the
names Salcare® SC 95 and Salcare® sc 96 by Cibka.

(2) Polymers composed of piperazinyl units and of
divalent alkylene or hydroxyalkylene groups containing
linear or branched chains, optionally interrupted by
oxygen, sulphur or nitrogen atoms or by aromatic or
heterocyclic rings, and also the exidation and/or
quaternization products of these polymers., Polymers of
these kinds are described in particular in French
Patents 2 162 025 and 2 2B0 361.

{3) Water-soluble polyamincamides prepared more
particularly by polycondensation of an acidic compound
with a polyamine; these polyamincamides may be
crosslinked with an epihalohydrin, a diepoxide, a
dianhydride, an unsaturated dianhydride, a
bisunsaturated derivative, a bishalohydrin, a
bisazetidinium, a bishaloacyldiamine, a bisalkyl halide
cr alternatively with an cligomer resulting from the
reaction of a difunctional compound which 1s reactive
towards a bishalohydrin, a bisazetidinium, a
bishaloacyldiamine, a bisalkyl halide, an

epihalohydrin, a diepoxide or a bisunsaturated
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derivative; the creosslinking  agent is  used in
proportions of from 0.025 to 0.35% mol per amine group
of the polyaminocamide; these polyamincamides may be
alkylated or, if they contain one or more tertiary
amine functions, gquaternized. Polymers of these kinds
are described in particular in French Patents 2 252 B40
and 2 368 508,

(4) Polyaminoamide derivatives resulting from the
condensation of polyalkylene-polyamines with
polycarboxylic acids, followed by alkylation with
difunctional agents. Mention may be made, for example,
of adipic acid/dialkylaminohydroxyalkyl-dialkylene-
triamine polymers in which the alkyl group contains
from 1 to 4 carbon atoms and denotes preferably a
methyl, ethyl or propyl group, and the alkylene group
contains from 1 to 4 carbon atoms and denotes
preferably the ethylene group. Polymers of these kinds
are described in particular in French Patent 1 583 363.

Among these derivatives, mention may be made more
particularly of adipic acid/dimethylaminohydroxypropyl-
diethylenetriamine polymers.

(3} Polymers obtained by reacting a polyalkylene-
polyamine containing two primary amine groups and at
least one secondary amine group with a dicarboxylic
acid selected from diglycolic acid and saturated
aliphatic dicarboxylic acids having from 3 to 8 carbon
atoms. The meoclar ratic between the polyalkylene-
polyamine and the dicarboxylic acid is between 0.8:1
and 1.4:1, and the resultant polyaminoamide is reacted
with epichlorchydrin in a molar ratio of
epichlorchydrin relative to the secondary amine group
of the polyamincamide of between 0.5:1 and 1.8:1.
Polymers of these kinds are described in particular in
U.5. Patents 3 227 615 and 2 961 347.

(6) Alkyldiallylamine or dialkyldiallylammonium
cyclopolymers, such as the homopolymers or copolymers
containing, as the main constituent of the chain, units
conforming to the formula (Ia) or {(Ib):
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(CH,)k

{CHQL———?RQ (ﬁRQ%CHf

HZC\N/CH2

(Ib) R,y

in which k and t are C or 1, the sum k + t being
equal to 1; Rz denotes a hydrogen atom or a methyl
group; Ri;; and Ri;, independently of one ancther, denote
an alkyl group having from 1 to 6 carbon atoms, a
hydroxyalkyl group in which the alkyl group has
preferably 1 to 5 carbon atoms, a lower (C1-Cq)
amidoalkyl group, or Rig and Ry; may denote, jointly with
the nitrogen atom to which they are attached,

heterocyclic groups, such as piperidinyl or
morpholinyl; Y is an anion such as bromide, chleride,
acetate, borate, citrate, tartrate, bisulphate,

bisulphite, sulphate or phosphate. These polymers are
described in particular in French Patent 2 080 759 and
in its Certificate of Addition 2 190 406.

Rip and R, independently of one another,
preferably denote an alkyl group having from 1 to 4
carbon atoms.

Among the polymers defined above, mention may be
made more particularly of the dimethyldiallylammonium
homopolymer, in particular the dimethyldiallylammonium
chloride sold under the name Merquat® 100 by Nalco (and
its low weight-average molecular mass homologues), the
copelymers of diallyldimethylammonium chloride and
acrylamide that are sold under the name Merquat® 550,

and the copolymers of diallyldimethylammonium and
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acrylic acid such as Merquat® 295 sold by Nalco.

(7) Quaternary diammonium polymers, for example
those containing repeating units conferming to the
formula (II) below:

TW Tw
i
___ITJ+_A1__I|\I_|_B___ ( )
R, X Ry X-

in which:

Riz, Ry, Ris and Riye, which are identical or
different, represent aliphatic, alicyclic or
arylaliphatic groups containing from 1 to 20 carbon
atoms, or lower hydroxyalkylaliphatic groups, or else
Riz, Rig, Ris and Rye, together or separately, constitute,
with the nitrogen atoms to which they are attached,
heterocycles cpticnally containing a second heterocatom
other than the nitrogen, or else Ri3, Rig, Ris and Rie
represent a linear or branched C;~Cg alkyl group which
is substituted by a nitrile, ester, acyl, amide or -CO-
0O-Ry7~E or -CO-NH-R;;-E group in which Ry is an alkylene
group and E is a quaternary ammonium group;

A; and B: represent polymethylene groups containing
from Z to 20 carbon atoms, which may be linear or
branched and saturated or unsaturated and may contain,
bonded to or intercalated in the main chain, one or
more aromatic rings, or one or more oxygen or sulphur
atoms or sulphoxide, sulphone, disulphide, amino,
alkylamino, hydroxyl, guaternary ammonium, ureido,
amide or ester groups, and

X" denotes an anien derived from an organic or
inorganic acid, such as acetate, borate, citrate,
tartrate, bisulphate, bisulphite, sulphate, phosphate,
methosulphate or a halide such as chloride or bromide,

A1, Riz and Rjs may form, with the two nitrogen
atoms to which they are attached, a piperazine ring;

moreover, 1if A; denotes a saturated or unsaturated,
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linear or branched alkylene or hydroxyalkylene group, B
may also denote a group:

—- (CH3) n=CO-E'"~0C- {CH;3) 4~

in which E' denotes:

a) a glycol residue of formula -0-Z2-0-, in which 7
denotes & linear or branched nydrocarbon group, or a
group conforming to one of the following formulae:

- (CH;-CH;-0) ,~CH,-CH,~

—[CHg—CH(CHg)—O]y-CHZ—CH(CH3)—

where x and y denote an integer from 1 to 4,
representing a single, defined degree of
polymerization, or any number from 1 to 4, representing
an average degree of polymerization;

b)) a bis-secondary diamine residue such as a
piperazine derivative:;

c) a bis-primary diamine residue of
formula -NH-Y-NH-, where Y denctes a linear or branched
hydrocarbon group, or else the divalent

group -CH3;~CHz-S~-3~CH.-CHy~-;

d) a ureylene group of formula -NH-CO-NH-.

Preferably X" is an anion such as halide and in
particular chloride or bromide.

Polymers of this type are described in particular
in French Patents 2 320 330, 2 270 846, 2 316 271,
2 336 434 and 2 413 907 and US Patents 2 273 780,
2 375 853, 2 388 614, 2 454 547, 3 206 462, 2 261 002,
2 271 378, 3 874 870, 4 001 432, 3 929 990, 3 %66 904,
4 005 193, 4 025 617, 4 025 627, 4 025 653, 4 026 945
and 4 027 020.

Use may be made more particularly of polymers

which are composed of repeating units conforming to the
formula:

Ri; Rys

-+

—I\IJ*——mHz)n—N (CH,),
X X
14 Rig

(I111)
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in which Riys, Ri4, Ris and Rig, which are identical
or different, dencte an alkyl or hydroxyalkyl group
having from about 1 to 4 carbon atoms, n and p are
integers wvarying from 2 to 20 approximately, and X~ is
an anion derived from an organic or inorganic acid as
defined above.

One particularly preferred compound of formula
(III) is that for which Ri3, Rig, Ris and Riyg represent a
methyl radical and n = 3, p =6 and X = Cl, which is
called Hexadimethrine chloride according te the INCI
(CTFA) nomenclature.

(8) Polygquaternary ammenium polymers composed of
units of formula (IV):

Tm 7 ?m
;'TI"'_(CHZ)r_ﬁ_CO_ (CHZ)q 'CO"”—(CHz)S— l}l+—A-—
Rig (IV) X. R,
in which:

Rigs  Rigr Ryo and Ry, which are identical or
different, represent a hydrogen atom or a methyl,
ethyl, propyl, B-hydroxyethyl, f-hydroxypropyl
or —CHZCHZ(OCH2CHﬂpDH group, in which p is 0 or an
integer between 1 and 6, with the proviso that Ryg, Rig,
R and Ry do not simultaneocusly represent a hydrogen
atom,

r and s, which are identical or different, are
integers between 1 and 6,

q is 0 or an integer between 1 and 34,

X" denotes an anion such as a halide,

A denotes a radical of a dihalide or represents
preferably -CH;-CH;-0-CH;-CH,-.

Compounds ©f this kind are described in particular
in Patent Application EP-A-122 3214.

(9) Quaternary polymers of vinylpyrrolidene and of
vinylimidazole, such as, for example, the products sold

under the names Luviguat® FC 905, FC 550 and FC 370 by
BASF.
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Other cationic polymers which can be used in the
context of the invention are polyalkyleneimines, more
particularly polyethyleneimines, polymers containing
vinylpyridine or wvinylpyridinium units, condensates of
polyamines and epichleorohydrin, and guaternary
polyureylenes.

According tec one preferred variant, the cationic
polymers which can be used according te the invention
have a permanent cationic charge, corresponding to the
presence of units containing gquaternary amine groups.

The cationic polymers of the invention are
preferably selected from dialkyldiallylammonium
cyclepolymers and quaternary diammonium polymers of
formula (II).

The cationic polymer or polymers represent
advantageously from 0.1% to 10%, more preferably from
0.2% to 8%, by weight of the total weight of the
compesition.

The cosmetic treatment stage can be carried out
starting from a composition in the form of a thickened
or nonthickened lotion, of a cream or of a gel or in
any other appropriate form.

The compositions wused are generally aqueous
compositions which can comprise ingredients commeonly
used 1in cosmetic compositions, such as solvents,
surface~active agents, thickeners, preservatives,
fragrances or any other additive used in this type of
composition.

Accerding to a specific embodiment, the method of
the invention can comprise an additional final stage of
shaping, for example a smoothing stage, in particular
if the preceding stage is a cosmetic treatment stage.

The following examples illustrate the method of
the invention employed in several hair cosmetic
applications.

EXAMPLE 1

Locks of hair are washed and wrung out. The hair

is then predried until drying of approximately B80% is
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obtained.

Steam is applied to these predried locks at a rate
of the order of 3 g/min, this application of steam
being followed by the stage of shaping/smocthing by
means of a smoothing iron heated to at least 100°C.
This treatment is carried out 1lock by lock over the
entire head of hair.

A permanent oxidation dye with a shade of 5.64
(coppery red light chestnut from the Majirouge range)
is subsequentiy applied, an operation which consists in
applying, to the hair fibres, one or more oxidation
bases and one or more couplers well known in the field
of permanent dyeing, in the presence of an oxidizing
agent (hydrogen peroxide}.,

At the same time, the above test is again carried
out but without employing the stage of application of
steam or the stage of shaping under the preceding
conditions but while carrying out smocthing with a
cenventional heating smoothing iron.

It is observed that the hair treated with the
steam 1s shinier and smocther than the hair treated
solely with the conventional heating smoothing iron.

After several shampooings, the colour on the hair
treated with the steam is observed to last longer.

EXAMPLE 2

A reducing cream comprising thioglycolic acid
salts is applied with a brush to locks of washed and
wrung-out hair. After the setting time, the locks are
again rinsed, then wrung out and predried to 80% using
a hairdryer,

Steam is applied to these predried fibres under
the conditions defined above, this application of steam
being followed by the stage of shaping/smoothing by
means of a smoothing iron heated to at least 100°C.
This treatment is carried out lock by lock over the
entire head of hair.

The fixative is subsequently applied to the entire
nead of hair. After a setting time, the lccks are
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rinsed, wrung out and dried.

At the same time, the above test is again carried
out but without employing the stage of application of
steam or the stage of shaping under the preceding
conditions but while carrying out smoothing with a
conventional heating smoothing iron.

It 1is observed that the hair treated with <the
method of the invention is shinier and smoother to the
touch and visually. The hair is furthermore markedly
better straightened with the method of the invention,

After several shampooings, it is found that the
smoothing effect persists when it has been obtained
with the method of the inventicn.

EXAMPLE 3

The care product "Ciment thermique" from
Kerastase, which is a leave-in care product comprising
silicones and cationic surfactants, 1is applied to
washed and wrung-out locks of hair. The locks are then
predried until drying of approximately 80% is obtained.

Steam is applied to these predried locks under the
conditions defined above, this application of steam
being followed by the stage of shaping/smoothing by
means of a smoothing iron heated to at least 100°C.

At the same time, the above test is again carried
out but without employing the stage of application of
steam or the stage of shaping under the preceding
conditicens but while carrying out smoothing with a
conventional heating smoothing iron.

It is observed that the locks treated according to
the method of the present invention are shinier and
smoother to the touch and visually. The hair 1is
markedly better smoothed.

After several shampooings, it is found that the
smoothing effect persists when it has been obtained
with the method of the invention.

EXAMPLE 4

A conditioner "Nutriceramide" of the Elséve brand
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is applied to washed and wrung-out locks of hair. After
the setting time, the locks are rinsed, then wrung out
and predried tco 80% using a hairdryer.

Steam is applied to these predried locks under the
conditions defined above, this application of steam
being followed by the stage of shaping/smoothing by
means of a smoothing iron heated to at least 100°C,

At the same time, the above test is again carried
out but without employing the stage of application of
steam or the stage of shaping under the preceding
conditions but while carrying out smoothing with a
conventional heating smcothing iron.

It 1is observed that the locks treated with the
method of the present invention are shinier and
smoother to the touch and wvisually. The 1locks are
markedly bhetter smocthed.

After several shampooings, it is found that the
smoothing effect persists when it has been obtained
with the method of the inventicn.

EXAMPLE 5

Locks of hair are washed and wrung out. The hair
is then predried until drying of approximately B80% is
obtained.

Steam is applied to these predried locks under the
conditions defined in the present invention, this
application of steam being followed by the stage of
shaping/smoothing by means of a smoothing iron heated
to at least 100°C. This treatment is carried out lock
by lock over the entire head of hair.

At the same time, the above test is again carried
out but without employing the stage of application of
steam, while carrying out smoothing with a conventional
heating smoothing iron without application of steam.

It is observed that the hair treated with the
steam is shinier and smoother than the hair treated

sclely with the conventional heating smoothing iron.
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1., Method for treating hair fibres which
comprises:
the application to hair fibres of steam in an amount of
less than 5 g/min,
the shaping of these hair fibres at a temperature of
greater than 50°C,
the application of the steam and the shaping being
unconnected.

2. Method according to Claim 1, in which the
amount of steam used is between 1 and 4 g/min.

3. Method according to Claim 1 or 2, in which the
shaping temperature is greater than 90°C, preferably
between 90°C and 230°C.

4. Method according to any one of the preceding

claims, in which the shaping is carried out using a
smoothing iron. .

5. Method according teo Claim 4, in which the
smocthing is carried out in a single pass per treated
lock of hair fibres,

6. Method according to any one of the preceding
claims, comprising a single application of steam per
lock of treated hair fibres.

7. Method according to any one of the preceding
claims, 1in which the steam comprises one or more
cosmetic active principles and/or ingredients.

8. Method according to any one of the preceding
claims, in which the shaping is carried ocut after the
stage of application of steam.

9. Method according to any one of the preceding
claims, additionally comprising a stage of cosmetic
treatment of the hair fibres wusing a composition
comprising one or more cosmetic active principles.

10. Method according to Claim 9, cemprising, in
order, the cosmetic treatment stage, followed by the
stage of application of steam and then by the stage of
shaping the hair fibres.

11. Method according to Claim 9, comprising, in
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order, the stage of application of steam, followed by
the stage of shaping the hair fibres and then by the
cosmetic treatment stage.

12. Method according to Claim 9, comprising, in
order, the application of the steam, followed by the
cosmetic treatment stage and then by the stage of
shaping the hair fibres.

13. Methed according to any one of Claims 9 to
10, in which the cosmetic treatment stage is selected
from a stage of caring for the hair fibres, a stage of
washing the fibres, a stage of shaping, a stage of
permanent, semipermanent or temporary dyeing, a stage
of permanent deformation using a reducing agent and
optionally a fixative, and a stage of alkaline
straightening with sodium hydroxide or with guanidine
carbonate.

1 Abstract

A subject-matter of the present invention 1is a
method for treating hair fibres which comprises: the
application to hair fibres of steam in an amount of
less than 5 g/min, the shaping of these hair fibres at
a temperature of greater than 50°C, the application of
the steam and the shaping being unconnected.

The method of the present invention makes it
possible in particular to obtain rapid shaping of the
hair fibres while improving their cosmetic properties
and the comfort of the user.

2 Representative Drawing

None
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