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Description

[0001] The present invention relates to a cosmetic treatment process for keratin fibres which have not been artificially
coloured, in particular human keratin fibres such as the hair, which consists in using one or more oxidized polysaccharides
and in raising the temperature of the keratin fibres. The invention relates in particular to a process for protecting and
repairing keratin fibres which have not been artificially coloured.
[0002] The hair is generally damaged and embrittled by the action of external atmospheric agents such as light and
bad weather, and also by mechanical or chemical treatments, such as brushing, combing, dyeing, bleaching, permanent-
waving and/or relaxing.
[0003] The hair is thus damaged by these various factors and may over time become dry, coarse, brittle or dull, in
particular in fragile areas, and more particularly at the ends.
[0004] Thus, to overcome these drawbacks, it is common practice to resort to haircare products using compositions
that condition the hair appropriately, giving it satisfactory cosmetic properties, in particular in terms of smoothness,
sheen, softness, manageability, lightness, a natural feel and good disentangling properties. These compositions therefore
have the objective of protecting, repairing and cosmetically transforming the hair in a long-lasting manner.
[0005] These haircare compositions may be, for example, conditioning shampoos, conditioners, masks or sera, and
may be in the form of gels, hair lotions or care creams that are more or less thick.
[0006] It is known practice to use care compositions comprising reducing sugars, such as monosaccharides, used as
conditioning agents, for in particular repairing keratin fibres that have been damaged by aggressive treatments.
[0007] Indeed, application US 2002/0193264 describes a process for conditioning keratin fibres, in which at least one
sugar chosen from C3-C5 monosaccharides is applied to said fibres and a step of heating the keratin fibres is carried out.
[0008] Similarly, patent application US 2002/0172653 discloses a process for conditioning keratin fibres comprising
a step of applying to said fibres a sugar chosen from specific C5-C7 monosaccharides and a step of heating the keratin
fibres.
[0009] However, the use of reducing sugars followed by a heat treatment has the disadvantage of leading to an
undesired modification of the colour of the keratin fibres.
[0010] Furthermore, reducing sugars degrade easily, in particular under the action of shampoos, which results in the
cosmetic properties conferred on the fibres not being persistent. Thus, the keratin fibres are not protected, repaired or
cosmetically transformed in a long-lasting manner.
[0011] Moreover, in the dyeing field, the use of one or more oxidized polysaccharides for protecting the colour of
keratin fibres which have been artificially dyed, in particular by oxidation dyeing or direct dyeing, is known from patent
application FR 2944967.
[0012] There is therefore a real need to carry out, on keratin fibres which have not been artificially coloured, a cosmetic
treatment process which does not have the drawbacks of the existing processes, i.e. which is capable of conditioning
keratin fibres in a long-lasting manner without causing a modification of their colour.
[0013] This objective is achieved by the present invention, a subject of which is in particular a cosmetic treatment
process for keratin fibres which have not been artificially coloured, in particular human keratin fibres such as the hair,
comprising:

(i) a step consisting in applying to said fibres a cosmetic composition comprising, in a cosmetically acceptable
medium, one or more anionic oxidized polysaccharides chosen from inulins, and

(ii) a step consisting in heating the keratin fibres.

[0014] The treatment process according to the invention makes it possible to repair, protect and cosmetically transform
the keratin fibres in a long-lasting manner without causing a modification of their colour. In other words, the oxidized
polysaccharides in the presence of a heat treatment exhibit a repair, protection and cosmetic transformation activity on
the fibres without resulting in a modification of the colour.
[0015] The process thus makes it possible to satisfactorily condition the keratin fibres.
[0016] In particular, the hair treated by means of the process according to the invention is softer to the touch and
remains well-behaved since the presence of frizziness is not observed. Thus, the hair is aligned, straight and disentangles
easily, which makes it easy to comb.
[0017] After treatment, the hair is not laden and has a natural and clean feel.
[0018] More particularly, the hair treated by means of the process according to the invention is structurally reinforced
and is therefore less brittle and more resistant.
[0019] Moreover, the cosmetic properties conferred on the hair are persistent, in particular with respect to washing.
Consequently, the hair can be protected, repaired and cosmetically transformed in a long-lasting manner.
[0020] Thus, the treatment process has the advantage of being able to be carried out as a pretreatment for a dyeing
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process, a relaxing process and/or a permanent-waving process in order to cosmetically protect the keratin fibres against
these treatments. In other words, this process is performed in order to preserve the cosmetic properties of keratin fibres
before a cosmetic treatment process as previously described.
[0021] The treatment process according to the invention may also be carried out as a post-treatment for a cosmetic
treatment process which does not result in the keratin fibres being artificially coloured.
[0022] In particular, the treatment process is carried out as a post-treatment for a bleaching process, a relaxing process
and/or a permanent-waving process in order to repair said fibres.
[0023] The process according to the invention also has the advantage of being able to be carried out during a cosmetic
treatment process which does not result in the keratin fibres being artificially coloured, in order to repair said fibres.
[0024] The treatment process according to the invention does not cause any colouration of the hair, unlike an identical
process using monosaccharides.
[0025] In addition, the deterioration of the surface condition of keratin fibres which is generally caused by heat, in
particular in the case of the application of a straightening iron on the fibres, is much reduced with the oxidized polysac-
charides as compared with the monosaccharides.
[0026] Furthermore, it has been observed that the treatment process according to the invention makes it possible to
reinforce the cohesion inside the hair.
[0027] Other characteristics and advantages of the invention will emerge more clearly on reading the description and
the examples that follow.
[0028] For the purposes of the present invention, the expression "keratin fibres which have not been artificially coloured"
means keratin fibres which have not been dyed following a direct dyeing process or by an oxidation dyeing process.
[0029] In particular, the treatment process according to the invention can be carried out on damaged keratin fibres
which have not been artificially coloured, such as bleached, relaxed or permanent-waved fibres.
[0030] In other words, the treatment process according to the invention is preferably carried out on sensitized keratin
fibres which have not been artificially coloured.
[0031] For the purposes of the present invention, the term "washing" means one or more applications to the keratin
fibres of an aqueous rinse-out composition, which is usually a detergent composition such as a shampoo.
[0032] The oxidized polysaccharide(s) is (are) anionic.
[0033] The anionic oxidized polysaccharides comprise one or more aldehydes and one or more anionic groups.
[0034] These anionic groups are preferably carboxyl or carboxylate groups.
[0035] The anionic oxidized polysaccharides according to the invention can be represented by formula (I) below:

P-(CHO)m(COOX)n (I)

in which:

P represents a polysaccharide chain chosen from inulins,
X is chosen from a hydrogen atom, the ions derived from an alkali metal or an alkaline-earth metal such as sodium
or potassium, aqueous ammonia, organic amines such as monoethanolamine, diethanolamine, triethanolamine and
3-amino-1,2-propanediol and basic amino acids such as lysine, arginine, sarcosine, ornithine and citrulline,
m + n is greater than or equal to 1,
m is such that the degree of substitution of the polysaccharide with one or more aldehyde groups (DS(CHO)) is
included in the range of from 0.001 to 2 and preferably from 0.005 to 1.5,
n is such that the degree of substitution of the polysaccharide with one or more carboxylic groups (DS(COOX)) is
included in the range of from 0.001 to 2 and preferably from 0.001 to 1.5.

[0036] The term "degree of substitution DS(CHO) or DS (COOX) of the polysaccharides according to the invention"
means the ratio between the number of carbons oxidized as an aldehyde or carboxylic group for all the repeating units
and the number of elemental monosaccharides (even opened by preoxidation) constituting the polysaccharide.
[0037] The CHO and COOX groups can be obtained during the oxidation of certain carbon atoms, for example in the
C2, C3 or C6 position, of a saccharide unit comprising 6 carbon atoms; preferably, the oxidation can take place at C2
and at C3, more particularly from 0.01% to 75% by number and preferably from 0.1% to 50% by number of the rings
having possibly been opened.
[0038] The term "derivative" means the compounds obtained by chemical modification of the mentioned compounds.
They may be esters, amides or ethers of said compounds.
[0039] The oxidation may take place according to a process known in the art, for example according to the process
described in FR 2 842 200, in document FR 2 854 161 or in the article "Hydrophobic films from maize bran hemicelluloses"
by E. Fredon et al., Carbohydrate Polymers 49, 2002, pages 1 to 12. Another oxidation process is described in the article
"Water soluble oxidized starches by peroxide reaction extrusion", Industrial Crops and Products 75 (1997) 45-52 - R.
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E. Wing, J. L. Willet. These oxidation processes are simple to carry out, are efficient and do not generate any toxic by-
products or by-products that are difficult to eliminate.
[0040] The peroxides that may be used during these oxidation processes may be an alkali metal or alkaline-earth
metal percarbonate or perborate, an alkyl peroxide, peracetic acid or hydrogen peroxide. Hydrogen peroxide is particularly
preferred, since it is readily accessible and it does not produce any bothersome by-products.
[0041] The amount of peroxide in the reaction medium is between 0.05 and 1 molar equivalent per glucose unit of the
polysaccharide and preferably between 0.1 and 0.8 molar equivalent. It is preferable to add the peroxide in successive
fractions, while leaving the reaction medium to stir between two additions.
[0042] A single phthalocyanin or a mixture of phthalocyanins, for example a mixture of cobalt phthalocyanin and of
iron phthalocyanin, may be used as catalyst during the oxidation process. The amount of catalyst depends on the desired
degree of substitution. In general, a small amount, for example an amount corresponding to 0.003 to 0.016 molar
equivalent per 100 glucose units of polysaccharide, is suitable.
[0043] The process may also be carried out by bringing the polysaccharide in pulverulent form into contact with the
catalyst dissolved in a small volume of water and with the peroxide. This process is referred to as a "semi-dry" process.
[0044] The process may be carried out by reactive extrusion in the presence of peroxide.
[0045] More preferentially, the polysaccharide is obtained by oxidation of inulin, cellulose, carboxymethylcellulose,
hydroxyethylcellulose, hydro xypropylcellulose, hydroxypropylmethylcellulose, methylcellulose, starch, starch acetate,
hydroxyethyl starch, hydroxypropyl starch, guar gum, carboxymethyl guar gum, carboxymethylhydroxypropyl guar gum,
hydroxyethyl guar gum, hydroxypropyl guar gum, xylose, xanthan gum, carrageenan gum, cellobiose, maltodextrin,
scleroglucan, chitosan, ulvan, fucoidan, alginate, pectin, heparin and hyaluronic acid, or mixtures thereof.
[0046] Preferentially, the polysaccharide is obtained by oxidation of inulin or of starch.
[0047] Preferentially, the polysaccharide is obtained by oxidation of inulin.
[0048] According to one embodiment, the polysaccharide is obtained by oxidation of inulin by carrying out a reactive
extrusion process in the presence of hydrogen peroxide.
[0049] The polysaccharide chain before and after oxidation preferably has a weight-average molecular weight ranging
from 400 to 15 000 000, even better still from 500 to 10 000 000 and more particularly from 500 to 50 000 g/mol.
[0050] The polysaccharides that are most particularly preferred in the invention are those corresponding to formula
(I) in which: P represents a polymer chain derived from inulin or from starch, m is such that the degree of substitution
of the polysaccharide with one or more aldehyde groups (DS(CHO)) is included in the range of from 0.005 to 2.5, and
n is such that the degree of substitution of the polysaccharide with one or more carboxylic groups (DS(COOX)) is included
in the range of from 0.001 to 2. P represents a polymer chain derived from inulin, m is such that the degree of substitution
of the polysaccharide with one or more aldehyde groups (DS(CHO)) is included in the range of from 0.01 to 1, and n is
such that the degree of substitution of the polysaccharide with one or more carboxylic groups (DS(COOX)) is included
in the range of from 0.01 to 2.
[0051] The oxidized polysaccharide(s) may be present in the cosmetic composition in a content ranging from 0.01%
to 10% by weight and preferably in a content ranging from 0.5% to 5% by weight, relative to the total weight of the
composition.
[0052] The cosmetically acceptable medium of the compositions in accordance with the invention can, for example,
be constituted of water or of a mixture of water and at least one cosmetically acceptable organic solvent. Examples of
organic solvents that may be mentioned include C1-C4 lower alcohols, such as ethanol and isopropanol; polyols and
polyol ethers, for instance 2-butoxyethanol, propylene glycol, propylene glycol monomethyl ether, diethylene glycol
monoethyl ether and monomethyl ether, and mixtures thereof.
[0053] Preferably, the cosmetic composition comprises from 50% to 99.5% by weight of water relative to the weight
of the composition comprising the oxidized polysaccharides.
[0054] The pH of the compositions according to the invention is generally between 2 and 11, preferably between 3
and 10 and even better still between 4 and 8. The pH is adapted by using additional acidifying or basifying agents, such
as those mentioned below.
[0055] Among the additional acidifying agents that may be mentioned, for example, are inorganic or organic acids, for
instance hydrochloric acid, orthophosphoric acid or sulfuric acid, carboxylic acids, for instance acetic acid, tartaric acid,
citric acid and lactic acid, and sulfonic acids.
[0056] As regards the additional basifying agent, if it is present, it may be chosen from non-salified organic amines
comprising a primary, secondary or tertiary amine function, and one or more linear or branched C1-C8 alkyl groups
bearing one or more hydroxyl radicals.
[0057] Organic amines chosen from alkanolamines such as monoalkanolamines, dialkanolamines or trialkanolamines
comprising one to three identical or different C1-C4 hydroxyalkyl radicals are in particular suitable.
[0058] Among compounds of this type, mention may be made of monoethanolamine, diethanolamine, triethanolamine,
monoisopropanolamine, diisopropanolamine, N-dimethylaminoethanolamine, 2-amino-2-methyl-1-propanol, triisopro-
panolamine, 2-amino-2-methyl-1,3-propanediol, 3-amino-1,2-propanediol, 3-dimethylamino-1,2-propanediol and tris(hy-
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droxymethylamino)methane.
[0059] Also suitable are the organic amines having the following formula:

in which W is a C1-C6 alkylene residue optionally substituted with a hydroxyl group or a C1-C6 alkyl radical; Rx, Ry, Rz
and Rt, which may be identical or different, represent a hydrogen atom or a C1-C6 alkyl, C1-C6 hydroxyalkyl or C1-C6
aminoalkyl radical.
[0060] The composition according to the invention may also comprise one or more additives chosen from anionic
polymers different from the polysaccharides of the invention, non-ionic polymers different from the polysaccharides of
the invention, cationic polymers or amphoteric polymers, linear, branched or cyclic silicones which are volatile or non-
volatile and organomodified or non-organomodified, foam synergists such as C10-C18 1,2-alkane diols or fatty alkanola-
mides derived from C8-C24 fatty acid monoethanolamine or diethanolamine, nacreous agents, opacifiers, dyes or pig-
ments, fragrances, mineral, vegetable or synthetic oils, waxes, C8-C50 fatty alcohols, oxyalkylenated fatty alcohols,
vitamins, provitamins, UV screening agents, free-radical scavengers, antidandruff agents, antiseborrhoeic agents, anti-
hairloss agents, preservatives, pH stabilizers, and mixtures thereof and any other additive conventionally used in the
cosmetics field.
[0061] Preferably, the composition according to the invention may also comprise one or more additives chosen from
silicones, oils and cosmetically acceptable solvents.
[0062] The compositions in accordance with the invention may contain, in addition to the combination defined above,
viscosity regulators.
[0063] Those skilled in the art will take care to select the optional additives and the amount thereof such that they do
not harm the properties of the compositions of the present invention.
[0064] The compositions according to the invention are preferably liquid, i.e. have a viscosity ranging from 10 to 6000
cps measured at 25°C with a Rheomat RM 180 viscometer at a shear rate of 100 s-1. These compositions may be in
the form of optionally thickened lotions, of creams, of mousses or of a gel. The compositions may be packaged in various
forms, in particular in bottles, in pump-dispenser bottles or in aerosol containers so as to apply the composition in
vaporized form or in the form of a mousse.
[0065] As previously indicated, the treatment process according to the invention comprises a step of heating the keratin
fibres.
[0066] The step of heating the keratin fibres can be carried out at a temperature ranging from 45°C to 180°C and
particularly at a temperature ranging from 80°C to 180°C, more particularly 180°C.
[0067] The heating step can, during all or part of the time, be carried out using any device that produces heat and in
particular by means of a hairstyling hood, a hairdryer, a straightening or curling iron or an infrared ray dispenser.
[0068] When it is desired to work at low temperatures ranging from 50 to 75°C in order to carry out gentle heating, the
composition comprising one or more anionic oxidized polysaccharides is applied to wet hair, which is then left to dry
under a hood at temperatures ranging from 50 to 75°C and the heat is maintained for 15 to 30 minutes, for example.
[0069] When it is desired to work at high temperatures in order to carry out stronger heating, the composition comprising
one or more anionic oxidized polysaccharides is applied to wet hair, the hair is left to dry under a hood or at ambient
temperature, the hair is combed, and then the straightening iron is applied by performing several continuous passes
along the locks for 40 seconds.
[0070] Preferably, the step of heating the keratin fibres is carried out by means of a straightening iron at a temperature
which can range from 80 to 180°C.
[0071] Preferably, the heating step can consist in leaving the hair under a hood at a temperature ranging from 50 to
75°C and in then applying the straightening iron at a temperature ranging from 80 to 180°C.
[0072] According to one embodiment, the treatment process according to the invention comprises a first step in which
a composition comprising, in a cosmetically acceptable medium, one or more anionic oxidized polysaccharides is applied
to the keratin fibres and a second step in which said fibres are heated, preferentially at a temperature ranging from 45°C
to 180°C and in particular at a temperature ranging from 70°C to 180°C, such as 80°C.
[0073] According to another embodiment, the treatment process according to the invention comprises a first step in
which a composition comprising, in a cosmetically acceptable medium, one or more anionic oxidized polysaccharides
is applied to the keratin fibres, a second step in which the fibres are rinsed with water and then a third step in which said
fibres are heated, preferentially at a temperature ranging from 45°C to 180°C and in particular at a temperature ranging
from 100°C to 180°C.
[0074] The keratin fibres can then be rinsed with water and/or washed and air-dried or dried with a drying means.
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[0075] Preferably, the step of heating the keratin fibres is carried out by means of a straightening iron at a temperature
of 180°C.
[0076] The treatment process according to the invention can be carried out at the same time as the shaping under
mechanical tension of the keratin fibres.
[0077] This placing under mechanical tension can be carried out, for example, by means of curlers, a curling iron, a
steam iron or a straightening iron:

(a) before during the application of a composition comprising the oxidized polysaccharide(s), and
(b) before the step of heating the keratin fibres.

[0078] According to one particular embodiment, the hair may be wetted beforehand and is rolled onto tensioning
means such as rollers. Said rollers preferentially have a diameter of from 2 to 30 mm. The compound(s) of formula (I)
can also be applied as the hair is rolled or else be impregnated in the curlers when they are, for example made of foam.
[0079] The step of placing the keratin fibres under tension may be carried out via any means, for example with elastic
bands, clips, combs, hair slides or hair ties, or alternatively with conventional cylindrical curlers or rollers, and curlers of
"tulip" type. The curlers may be made of foam, such as, for example, those described in document US 5 992 425. In this
case, the foam roller can be impregnated with a hair product such as the cosmetic composition comprising at least one
polymer of formula (I) as previously defined and onto which the lock of keratin fibres is wound with the aim of coating
this lock with product over its entire wound length. "Tulip" curlers are made up of an elongated stem, and the tensioning
means are curlers 2 to 30 mm in diameter.
[0080] Preferably, the treatment process can be carried out before, during and/or after a cosmetic treatment process
for keratin fibres.
[0081] In particular, the treatment process can be carried out before a process for dyeing, a process for relaxing and/or
a process for permanent-waving keratin fibres.
[0082] As a variant, the treatment process can be carried out during and/or after a cosmetic treatment process which
does not result in the artificial colouration of the keratin fibres, in particular:

(a) during and/or after a process for permanent-waving or a process for relaxing keratin fibres, and
(b) after a process for bleaching keratin fibres.

[0083] Preferably, the treatment process is carried out during a cosmetic treatment process which does not result in
the artificial colouration of the keratin fibres.
[0084] According to one embodiment, the treatment process according to the invention is carried out after a process
for bleaching keratin fibres.
[0085] The process for bleaching keratin fibres can be carried out by applying to said fibres a composition which may
comprise one or more oxidizing agents chosen from hydrogen peroxide, urea peroxide, alkali metal bromates, persalts
such as perborates and persulfates, and enzymes such as peroxidases and two-electron or four-electron oxidoreduct-
ases. The use of hydrogen peroxide is particularly preferred.
[0086] The content of oxidizing agent in the composition can be between 0.1% and 10% by weight of the composition
and preferably between 0.5% and 6% by weight relative to the total weight of the composition.
[0087] Preferably, the pH of the composition after mixing with the oxidizing agent is between 5 and 10.5 and preferably
between 6 and 10.
[0088] The composition can comprise an alkaline agent, such as sodium hydroxide, potassium hydroxide, aqueous
ammonia, amines or alkanolamines.
[0089] According to another embodiment, the treatment process according to the invention is carried out before, during
or after a process for permanently reshaping keratin fibres.
[0090] The permanently reshaping process consists in carrying out the following steps:

(i) a reducing composition comprising, in a cosmetically acceptable medium, one or more reducing agents is applied
to the keratin fibres and is left on for the time sufficient for shaping, and
(ii) an oxidizing composition is applied for a time sufficient for fixing the shape.

[0091] The reducing agents used during step (i) of the permanently reshaping process may be chosen from thiols
such as thioglycolic acid and thiolactic acid, salts thereof and esters thereof, cysteine, cysteamine and derivatives thereof,
sulfites and bisulfites, in particular of alkali metals, of alkaline-earth metals or of ammonium, and mixtures thereof.
[0092] More preferentially, the thiolated reducing agents are thioglycolic acid and thiolactic acid or salts thereof and
even more preferentially thioglycolic acid.
[0093] The reducing agents may be present in the reducing composition in a content ranging from 0.1% to 20% by
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weight and preferably in a content ranging from 0.5% to 15% by weight, relative to the total weight of the reducing
composition.
[0094] Generally, the medium of this composition comprises water or a mixture of water and one or more cosmetically
acceptable solvents. The cosmetically acceptable solvents that may be used in the reducing composition may correspond
to those used in the case of the dye composition.
[0095] The solvent content is more particularly not more than 20% by weight relative to the total weight of the reducing
composition.
[0096] The reducing composition may also comprise common additives such as non-ionic, anionic, cationic or am-
photeric surfactants, and, among these, mention may be made of alkyl sulfates, alkylbenzene sulfates, alkyl ether
sulfates, alkylsulfonates, quaternary ammonium salts, alkylbetaines, oxyethylenated alkylphenols, fatty acid alkanola-
mides, oxyethylenated fatty acid esters, and also other non-ionic surfactants of the hydroxypropyl ether type.
[0097] When the reducing composition contains this type of additive, its content is generally less than 30% by weight
and preferably between 0.5% and 10% by weight relative to the total weight of the reducing composition.
[0098] The reducing composition may be in the form of a thickened or unthickened lotion, a cream or a gel, or in any
other suitable form.
[0099] The leave-on time is generally between 3 and 30 minutes and preferably between 5 and 15 minutes.
[0100] The oxidizing composition used in step (ii) of the permanently reshaping process conventionally comprises one
or more oxidizing agents, in general aqueous hydrogen peroxide solution, an alkali metal bromate, a persalt or a poly-
thionate, and even more preferentially aqueous hydrogen peroxide solution.
[0101] The pH of the oxidizing composition is generally between 2 and 10.
[0102] The leave-on time is generally between 3 and 30 minutes and preferably between 5 and 15 minutes.
[0103] More preferentially, the treatment process according to the invention is carried out during a process for per-
manently reshaping keratin fibres.
[0104] According to one particular embodiment, the reducing composition is applied in order to reduce the keratin
disulfide bonds, the keratin fibres being placed under mechanical tension before, during or after said application, and
the reducing composition is then left to act for a time generally of from 5 to 60 minutes and preferably for from 5 to 30
minutes.
[0105] The cosmetic composition comprising one or more anionic oxidized polysaccharides is then applied to said
keratin fibres.
[0106] The head of hair is then subjected to a heat treatment by heating at a temperature which can range from 45 to
180°C and preferably from 80 to 180°C, for all part of the leave-on time. In practice, this operation may be performed
using a hairstyling hood, a hairdryer, a round or flat iron, an infrared ray dispenser or other standard heating appliances.
[0107] Use may in particular be made, both as a means for heating and as a means for shaping the head of hair, of
an iron heating at a temperature ranging from 45 to 180°C and preferably from 80 to 180°C.
[0108] The oxidizing composition for reforming the keratin disulfide bonds is then applied to the rolled up or unrolled
hair, generally for a leave-on time of from 2 to 15 minutes.
[0109] When it is desired to perform permanent waving, mechanical means are preferably used, such as curlers, in
order to place the keratin fibres under tension, the reducing composition being applied before, during or after the hair-
shaping means, preferably after.
[0110] In the case of a hair relaxing or straightening process, the reducing composition is applied to the hair, and the
hair is then subjected to mechanical reshaping for fixing the hair in its new shape, by means of a hair straightening
operation, with a large-toothed comb, with the back of a comb, by hand or with a brush. A leave-on time of from 5 to 60
minutes and preferably from 15 to 45 minutes is generally implemented.
[0111] As a variant, the permanently reshaping process may be a process for permanently reshaping by straightening
or relaxing, carried out following the application of an alkaline cosmetic composition with a pH of at least 10, comprising
one or more alkaline agents.
[0112] In particular, an alkaline cosmetic composition with a pH of greater than or equal to 10 comprising, in a cos-
metically acceptable medium, one or more alkaline agents is applied to the keratin fibres while straightening them, and
is left on for the time sufficient for shaping.
[0113] The alkaline agent(s) is (are) chosen from alkaline agents of inorganic or organic hydroxide type, in an amount
such that the pH of the composition is at least greater than 10, preferably between 10 and 14 and better still between
12 and 14.
[0114] More particularly, the alkaline agent of hydroxide type is chosen from hydroxides of alkali metals or alkaline-
earth metals, of transition metals, in particular of groups IIIB, IVB, VB and VIB, of lanthanides or of actinides, ammonium
hydroxides and guanidine hydroxide, or mixtures thereof.
[0115] By way of examples of such compounds, mention may be made of sodium hydroxide, potassium hydroxide,
lithium hydroxide, rubidium hydroxide, caesium hydroxide, francium hydroxide, magnesium hydroxide, calcium hydrox-
ide, strontium hydroxide, barium hydroxide, manganese hydroxide, zinc hydroxide, cerium hydroxide, lanthanum hy-
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droxide, actinium hydroxide, thorium hydroxide, aluminium hydroxide, guanidine hydroxide and quaternary ammonium
hydroxides.
[0116] It should be noted that certain hydroxides, and more particularly guanidine hydroxide, may be in the form of
precursors, i.e. of at least two compounds which, when placed in contact, produce guanidine hydroxide via a chemical
reaction. By way of example, mention may thus be made of the combination of an alkaline-earth metal hydroxide, for
instance calcium hydroxide, with guanidine carbonate.
[0117] Advantageously, the amount of alkaline agent of hydroxide type is between 0.5% and 10% by weight and
preferably between 1% and 8% by weight relative to the weight of the composition.
[0118] In particular, the cosmetic treatment process according to the invention is a process for protecting and/or
repairing keratin fibres which have not been artificially coloured, comprising:

(i) a step of applying to said fibres a cosmetic composition comprising, in a cosmetically acceptable medium, one
or more anionic oxidized polysaccharides, and
(ii) a step of heating the keratin fibres.

[0119] The following examples are given as illustrations of the present invention.

EXAMPLES

Part A

[0120] The amounts indicated in the examples are expressed as weight percentages.

I. Oxidized polysaccharide tested

[0121] Compound 1 was prepared by oxidation of inulin sold under the name Inutec N25 by the company Orafti, by
carrying out a reactive extrusion process as described in the article "Water soluble oxidized starches by peroxide reactive
extrusion" by R.E. Wing and J.L. Willett, Industrial Crops and Products 7, 1997, pages 45-52. A co-rotating twinscrew
extruder of BC21 type sold by the company Clextral and aqueous hydrogen peroxide solution, as oxidizing agent, were
used.
[0122] Compound 1: oxidized inulin obtained by reactive extrusion of a mixture of 78% by weight of inulin and 1.57%
by weight of aqueous hydrogen peroxide solution, in water; the spontaneous pH after reactive extrusion is 3.8. The
resulting compound 1 has a carbonyl content of 1.23% (w/w) and a carboxyl content of 0.17% (w/w).

Compositions tested

[0123]

[0124] The pH of compositions (A), (B) and (C) is about 3.4.

III. Procedure

[0125] Each of the compositions is applied to locks of highly sensitized hair (SA= 45%), in a proportion of 10 ml of
composition per gram of lock, for 30 minutes at 40°C.
[0126] The locks are then wrung out and are then dried under a hood for 10 minutes at 60°C.
[0127] The locks are combed before applying a straightening iron at a temperature of 180°C, making five continuous
passes along the locks for 40 seconds.

Compositions A B C D

Compound 1 0.5% 2% - -

Acidifying agent - - - qs pH = 3

Water qs 100 qs 100 qs 100 qs 100
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IV. Results - cosmetic properties

[0128] The cosmetic properties of the locks of hair are observed and evaluated following treatment carried out with
each of the compositions (A) to (D) after shampooing.
[0129] The cosmetic feel and the manageability of the locks, and the ease with which they can be combed, are in
particular evaluated.

[0130] The locks of hair were then classified according to their cosmetic properties (soft and pleasant cosmetic feel,
manageability, ease of combing and resistance) after shampooing.

[0131] The locks treated by means of the process according to the invention have better cosmetic properties after
shampooing.
[0132] The persistence of the cosmetic properties is therefore improved.

V. Colorimetric measurements

[0133] 5.1 The colour of the locks of hair is evaluated before and after the treatment previously described for each of
compositions (A) to (D) (procedure - part III) in the CIE L* a* b* system, using a Konica-Minolta CM2600D colorimeter
(specular components included, illuminant D65, angle 10°).
[0134] The variation in colouration DE of the locks of hair before and after treatment is calculated on the basis of the
values L* a* b* measured before and after treatment and is obtained from the following equation: 

[0135] In this equation, L*, a* and b* represent the values measured on the untreated sensitized locks of hair and L0*,
a0* and b0* represent the values measured on the sensitized locks of hair after the treatment was carried out for each
of compositions (A) to (D).

VI. Results

[0136]

Type of hair lock Cosmetic properties after shampooing

Untreated sensitized hair (control) (Lock 1) Difficult to comb

Sensitized hair treated with composition (C) + heat 
(Lock 2)

Difficult to comb, same level as lock 1

Sensitized hair treated with composition (D) + heat 
(Lock 3)

Slightly well-behaved lock easier to comb than lock 1

Sensitized hair treated with composition (A) + heat 
(Lock 4)

Lock easy to comb, well-behaved and pleasant and soft 
cosmetic feel

Sensitized hair treated with composition (B) + heat 
(Lock 5)

Lock easy to comb, well-behaved and pleasant feel

After shampooing Lock No.4> Lock No.5 > Lock No.6 > Lock No.3 > Lock No.2 >Lock No.1

Type of lock L* a* b* DE

Untreated sensitized hair (control) (Lock 1) 68.59 6 1.5 4.64 6 0.69 28.47 6 1.28 -

Sensitized hair treated with composition (C) + heat (Lock 2) 67.25 6 1.03 5.02 6 0.5 27.84 6 1.04 1.536 1.17

Sensitized hair treated with composition (D) + heat (Lock 3) 67.55 61.66 5.29 6 0.50 28,06 61,19 1.306 1.19

Sensitized hair treated with composition (A) + heat (Lock 4) 68.74 6 1.22 4.59 6 0.55 26.29 60.91 2.196 1.19
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[0137] The locks of hair treated by means of the treatment process according to the invention do not undergo any
colour modification.

VII. Evaluation of the dry friction properties

7.1 Procedure

[0138] The measurements of the friction coefficient of the hair are determined using a friction bench constituted of a
glass plate with two pierced Teflon end pieces for threading through two hairs.
[0139] An 11.0 gram stainless steel sled is adjusted on the plate, the scan speed is 20 Hz/second and the translation
speed is 2.0 rpm. The measurements are carried out in both directions of the fibre (root to end and end to root) at a
temperature of 25°C and a relative hygrometry of 45%.

7.2 Results

[0140]

[0141] It is noted that the treatment process according to the invention makes it possible to further reduce the dry
friction coefficient of the hair.
[0142] It is noted that this decrease in the friction coefficient increases with the concentration of the polysaccharide.

Part B

[0143] The amounts indicated in the compositions described hereinafter are expressed as weight percentages.

I. Oxidized polysaccharide tested

[0144] Compound 1 was prepared by oxidation of inulin sold under the name Inutec N25 by the company Orafti in the
same way as in part A (Part A.I).

Compositions tested

[0145]

[0146] The pH of compositions (C), (E) and (F) is about C = 7 ; E = 3,02 ; F = 6,33

(continued)

Type of lock L* a* b* DE

Sensitized hair treated with composition (B) + heat (Lock 5) 66.90 6 1.85 4.32 6 0.76 26,61 61,33 2.53 6 1.43

Type of lock Dynamic friction coefficient of the hair root-end

Untreated sensitized hair (control) (Lock 1) 0.133 6 0.042

Sensitized hair treated with composition (C) + heat (Lock 2) 0.166 6 0.052

Sensitized hair treated with composition (D) + heat (Lock 3) 0.159 60.045

Sensitized hair treated with composition (A) + heat (Lock 4) 0.131 6 0.022

Sensitized hair treated with composition (B) + heat (Lock 5) 0.118 6 0.024

Compositions C E F

Compound 1 - 5% -

Fructose - - 5%

Water qs 100 qs 100 qs 100
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III. Procedure

[0147] The procedure is identical to that carried out in part A (Part A.III).

IV. Colorimetric measurements

[0148] The colour of the locks of hair is evaluated before and after the treatment previously described for each of
compositions (C) to (F) (procedure - part III) in the CIE L* a* b* system, using a Konica-Minolta CM2600D colorimeter
(specular components included, illuminant D65, angle 10°).
[0149] The variation in colouration DE of the locks of hair before and after treatment is calculated on the basis of the
values L* a* b* measured before and after treatment and is obtained from the equation (i) previously described.

V. Results

[0150]

[0151] The locks of hair treated with the process according to the invention (lock 3’) do not undergo any colour
modification, whereas the locks of hair treated with fructose (lock 4’) undergo a considerable modification of their colour.

Claims

1. Treatment process for keratin fibres which have not been artificially coloured, in particular human keratin fibres such
as the hair, comprising:

(i) a step consisting in applying to said fibres a cosmetic composition comprising, in a cosmetically acceptable
medium, one or more anionic oxidized polysaccharides represented by formula (I) below:

P-(CHO)m(COOX)n (I)

in which:

P represents a polysaccharide chain chosen from inulins,
X is chosen from a hydrogen atom, the ions derived from an alkali metal or an alkaline-earth metal such
as sodium or potassium, aqueous ammonia, organic amines such as monoethanolamine, diethanolamine,
triethanolamine and 3-amino-1,2-propanediol and basic amino acids such as lysine, arginine, sarcosine,
ornithine and citrulline,
m + n is greater than or equal to 1,
m is such that the degree of substitution of the polysaccharide with one or more aldehyde groups (DS(CHO))
is included in the range of from 0.001 to 2 and preferably from 0.005 to 1.5,
n is such that the degree of substitution of the polysaccharide with one or more carboxylic groups
(DS(COOX)) is included in the range of from 0.001 to 2 and preferably from 0.001 to 1.5, and

(ii) a step of heating the keratin fibres, carried out at a temperature ranging from 45°C to 180°C.

2. Process according to any one of the preceding claims, characterized in that the heating step is carried out at a
temperature ranging from 80°C to 180°C, in particular 180°C.

3. Process according to any one of the preceding claims, characterized in that the step of heating the keratin fibres

Type of lock L* a* b* DE

Untreated sensitized hair (control) (Lock 1’) 68.41 4.74 28.88 -

Sensitized hair with composition (C) + heat (Lock 2’) 66.93 4.60 27.18 2.26 6 1.21

Sensitized hair treated with composition (E) + heat (Lock 3’) 66.89 5.53 28.72 1.10 6 1.76

Sensitized hair treated with composition (F) + heat (Lock 4’) 64.42 10.29 36.44 11.16 6 1.23
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is carried out by means of a straightening iron at a temperature which can range from 80 to 180°C.

4. Process according to any one of the preceding claims, characterized in that it is carried out on sensitized keratin
fibres which have not been artificially coloured.

5. Process according to any one of Claims 1 to 3, characterized in that it is carried out before a cosmetic treatment
process for keratin fibres, in particular a process for dyeing, a process for relaxing and/or a process for permanent-
waving keratin fibres.

6. Process according to any one of Claims 1 to 3, characterized in that it is carried out during and/or after a cosmetic
treatment process which does not result in the artificial colouration of the keratin fibres, in particular:

- during and/or after a process for permanent-waving or a process for relaxing keratin fibres, and
- after a process for bleaching keratin fibres.

7. Process according to any one of Claims 1 to 3, characterized in that it is carried out during a process for permanently
reshaping keratin fibres.

8. Process according to any one of the preceding claims, characterized in that it is carried out for repairing the keratin
fibres.

9. Process according to any one of Claims 1 to 7, characterized in that it is carried out for protecting the keratin fibres.

Patentansprüche

1. Behandlungsverfahren für Keratinfasern, die nicht künstlich gefärbt worden sind, insbesondere menschliche Kera-
tinfasern, wie z. B. Haar, umfassend:

(i) einen Schritt, bestehend aus dem Aufbringen einer kosmetischen Zusammensetzung umfassend ein oder
mehrere anionische oxidierte Polysaccharide, die durch die nachstehende Formel (I) dargestellt werden:

P-(CHO)m(COOX)n (I)

wobei:

P eine Polysachharidkette ausgewählt aus Inulinen darstellt,
X ausgewählt ist aus einem Wasserstoffatom, den von einem Alkalimetall oder einem Erdalkalimetall, wie
z. B. Natrium oder Kalium, abgeleiteten Ionen, wässrigem Ammoniak, organischen Aminen, wie z. B. Mo-
noethanolamin, Diethanolamin, Triethanolamin und 3-Amino-1,2-propandiol, und basischen Aminosäuren,
wie z. B. Lysin, Arginin, Sarcosin, Ornithin und Citrullin,
m + n größer als oder gleich 1 ist,
m so ist, dass der Substitutionsgrad des Polysaccharids mit einer oder mehreren Aldehydgruppen
(DS(CHO)) in dem Bereich von 0,001 bis 2, vorzugsweise von 0,005 bis 1,5, liegt,
n so ist, dass der Substitutionsgrad des Polysaccharids mit einer oder mehreren Carboxylgruppen
(DS(COOX)) in dem Bereich von 0,001 bis 2, vorzugsweise von 0,001 bis 1,5, liegt,
in einem kosmetisch annehmbaren Medium auf die Fasern und

(ii) einen Schritt des Erhitzens der Keratinfasern, durchgeführt bei einer Temperatur in dem Bereich von 45 °C
bis 180 °C.

2. Verfahren gemäß Anspruch 1, dadurch gekennzeichnet, dass der Schritt des Erhitzens bei einer Temperatur in
dem Bereich von 80 °C bis 180 °C, insbesondere 180 °C, durchgeführt wird.

3. Verfahren gemäß einem der vorstehenden Ansprüche, dadurch gekennzeichnet, dass der Schritt des Erhitzens
der Keratinfasern mithilfe eines Glätteisens bei einer Temperatur durchgeführt wird, die von 80 bis 180 °C betragen
kann.
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4. Verfahren gemäß einem der vorstehenden Ansprüche, dadurch gekennzeichnet, dass es an sensibilisierten Ke-
ratinfasern durchgeführt wird, die nicht künstlich gefärbt worden sind.

5. Verfahren gemäß einem der Ansprüche 1 bis 3, dadurch gekennzeichnet, dass es vor einem kosmetischen
Behandlungsverfahren für Keratinfasern durchgeführt wird, insbesondere einem Verfahren zum Färben, einem
Verfahren zum Entspannen und/oder einem Dauerwellenverfahren für Keratinfasern.

6. Verfahren gemäß einem der Ansprüche 1 bis 3, dadurch gekennzeichnet, dass es während und/oder nach einem
kosmetischen Behandlungsverfahren für Keratinfasern durchgeführt wird, das nicht zu der künstlichen Färbung der
Keratinfasern führt, insbesondere:

- während und/oder nach einem Dauerwellenverfahren oder einem Verfahren zum Entspannen von Keratinfa-
sern und
- nach einem Verfahren zum Bleichen von Keratinfasern.

7. Verfahren gemäß einem der Ansprüche 1 bis 3, dadurch gekennzeichnet, dass es während einem Verfahren zum
dauerhaften Umgestalten von Keratinfasern durchgeführt wird.

8. Verfahren gemäß einem der vorstehenden Ansprüche, dadurch gekennzeichnet, dass es zur Reparatur der Ke-
ratinfasern durchgeführt wird.

9. Verfahren gemäß einem der Ansprüche 1 bis 7, dadurch gekennzeichnet, dass es zum Schützen der Keratinfasern
durchgeführt wird.

Revendications

1. Procédé de traitement des fibres kératiniques non colorées artificiellement, en particulier des fibres kératiniques
humaines telles que les cheveux, comprenant :

(i) une étape consistant à appliquer sur lesdites fibres une composition cosmétique comprenant, dans un milieu
cosmétiquement acceptable, un ou plusieurs polysaccharides oxydés représentés par la formule (I) suivante :

P-(CHO)m(COOX)n (I)

dans laquelle :

P représente une chaîne polysaccharidique choisie parmi les inulines,
X est choisi parmi un atome d’hydrogène, les ions issus d’un métal alcalin ou alcalino terreux tels que
sodium ou potassium, l’ammoniaque, les amines organiques comme la monoéthanolamine, la diéthanola-
mine, la triéthanolamine et l’amino-3 propanediol-1,2 et les aminoacides basiques tels que la lysine, l’ar-
ginine, la sarcosine, l’ornithine et la citrulline,
m + n est supérieur ou égal à 1,
m est tel que le degré de substitution du polysaccharide par un ou plusieurs groupements aldéhydes
(DS(CHO)), est compris dans l’intervalle allant de 0,001 à 2, et de préférence de 0,005 à 1,5,
n est tel que le degré de substitution du polysaccharide par un ou plusieurs groupements carboxyliques
(DS(COOX)), est compris dans l’intervalle allant de 0 à 2, et de préférence de 0,001 à 1,5, et

(ii) une étape de chauffage des fibres kératiniques, réalisée à une température allant de 45°C à 180°C.

2. Procédé selon la revendication 1, caractérisé en ce que l’étape de chauffage est réalisée à une température allant
de 80°C à 180°C, notamment 180°C.

3. Procédé selon l’une quelconque des revendications précédentes, caractérisé en ce que l’étape de chauffage des
fibres kératiniques est réalisée au moyen d’un fer à lisser à une température pouvant allant de 80 à 180°C.

4. Procédé selon l’une quelconque des revendications précédentes, caractérisé en ce qu’il est mis en oeuvre sur
des fibres kératiniques sensibilisées non colorées artificiellement.
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5. Procédé selon l’une quelconque des revendications 1 à 3, caractérisé en ce qu’il est mis en oeuvre avant un
procédé de traitement cosmétique des fibres kératiniques, en particulier un procédé de coloration, un procédé de
défrisage et/ou un procédé de permanente des fibres kératiniques.

6. Procédé selon l’une quelconque des revendications 1 à 3, caractérisé en ce qu’il est mis en oeuvre pendant et/ou
après un procédé de traitement cosmétique ne conduisant pas à la coloration artificielle des fibres kératiniques,
notamment :

- pendant et/ou après un procédé de permanente ou un procédé de défrisage des fibres kératiniques, et
- après un procédé de décoloration des fibres kératiniques.

7. Procédé selon l’une quelconque des revendications 1 à 3, caractérisé en ce qu’il est mis en oeuvre pendant un
procédé de déformation permanente des fibres kératiniques.

8. Procédé selon l’une quelconque des revendications précédentes, caractérisé en ce qu’il est mis en oeuvre pour
réparer les fibres kératiniques.

9. Procédé selon l’une quelconque des revendications 1 à 7, caractérisé en ce qu’il est mis en oeuvre pour protéger
les fibres kératiniques.
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