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ABSTRACT

The invention relates to a styling composition comprising, in

a physiologically acceptable liquid medium, the combina
tion of at least one ?lm-forming ?xing polymer and of at
least one crystalline hot-melt polymer Which is soluble in the
said medium and Which has a crystalline melting tempera

ture, measured by diiTerential scanning calorimetry, of
between 300 C. and 80° C., and to a process for the thermal

remodelling of the hair using this composition.

526/245

Grollier et a1. ............. .. 424/47

13 Claims, No Drawings
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HAIRSTYLING COMPOSITION WHICH
MAKES POSSIBLE REMODELLING OF THE
HAIRSTYLE AND PROCESS FOR
REMODELLING THE HAIRSTYLE USING
SUCH A COMPOSITION

latter tWo stages to be repeated many times Without the

introduction of additional styling composition.
Any ?lm-forming ?xing polymer knoWn as such in the
?eld of hair treatments, and, of course, also mixtures com

prising several of these polymers, can be used for the present

invention. Conventionally, cationic, anionic, amphoteric and
nonionic ?xing polymers are distinguished.
The cationic ?xing polymers Which can be used according

This is a continuation of application Ser. No. 09/907,459
?led Jul. 18. 2001 noW abandoned.

The present invention relates to a hairstyling composition
Which makes possible remodelling of the hairstyle and to a
process for remodelling the hairstyle using such a compo
sition.
There are numerous styling products in the form of
lacquers, sprays, gels or lotions. These products are solu
tions or dispersions of polymers Which, after evaporation of
the solvent phase, provide for the ?xing and the form
retention of the hairstyle by virtue of the formation of
polymer ?lms surrounding each hair in the manner of a
sheath by virtue of the establishment of physical bonds
betWeen the hairs.
This type of ?xing of the hairstyle is de?nitive, so that any
signi?cant modi?cation to the form of the hairstyle leads to

to the present invention are preferably chosen from poly

mers comprising primary, secondary, tertiary and/or quater
nary amine groups forrning part of the polymer chain or
directly bonded to the latter and having a molecular Weight
of betWeen 500 and approximately 5 000 000 and preferably
between 1 000 and 3 000 000.
Mention may more particularly be made, among these

polymers, of the folloWing cationic polymers:
(1) homopolymers or copolymers derived from acrylic or
methacrylic esters or amides comprising at least one of the

folloWing units:
20

irreversible breaking of the junction points and consequently
has a detrimental effect on the form retention of the hairstyle.

Conventional styling products thus do not alloW remodelling
of the hairstyle Without introduction of additional styling

25

product.
The Applicant Company has noticed that it is possible to
overcome this disadvantage of knoWn styling products by
combining, With the ?xing polymers commonly used in

30

hairstyling, a crystalline hot-melt polymer With a loW crys

talline melting point.
The addition of this hot-melt polymer to the conventional

?xing products is re?ected by “plasticiZation” of the poly
mer ?lm surrounding the hairs at temperatures close to or

35

greater than the crystalline melting temperature of the said

crystalline hot-melt polymer.
The hairs, thus surrounded by a sheath Which becomes

plastic by heating, can again be styled and shaped. Simple
cooling of the hairstyle to a temperature beloW the crystal
line melting temperature of the hot-melt polymer Will be
re?ected by resolidi?cation of the ?xing composition, by the
establishment of neW physical junction points betWeen the

40

hairs and thus by a form retention equivalent to that obtained

during the ?rst spraying of the ?xing product.
The “thermoplasticity” of the composition at relatively
loW temperatures thus makes possible remodelling of the

45

group,
R6 denotes a hydrogen atom or a CH3 radical,

hairstyle Without the introduction of additional styling mate
rial.

A subject-matter of the present invention is consequently
a styling composition comprising, in a physiologically
acceptable liquid medium, the combination of at least one
?lm-forming ?xing polymer and of at least one crystalline

Rd, Re and Rf, Which are identical or different, each represent
50

hydroxyalkyl group, and
X- denotes a methyl sulphate halide or anion, such as a
chloride or bromide ion.
55

chosen from the family of acrylamides, methacrylamides,
diacetone acrylamides, acrylamides and methacrylamides

An additional subject-matter of the present invention is a
process for modelling or remodelling the hair Which consists

substituted on the nitrogen by loWer alkyl groups, acrylic or
60

in giving the hair the desired shape by heating the hair by

methacrylic acids or their esters, vinyllactams, such as

vinylpyrrolidone or vinyl-caprolactam, and vinyl esters.
Thus, mention may be made, among the copolymers of

means of an appropriate heat source to a temperature close

to or greater than the crystalline melting temperature of the

crystalline hot-melt polymer present in the styling compo
sition, and in alloWing the hair to cool to a temperature

The copolymers of the family (1) additionally comprise
one or more units deriving from comonomers Which can be

C.

in applying the above styling composition to dry or Wet hair,

a Cl_l8 alkyl group or a benZyl radical,
A is a linear or branched C1_6 alkyl group or a Cl_4

hot-melt polymer Which is soluble in the said medium and

Which has a crystalline melting temperature, measured by
differential scanning calorimetry, of between 300 C. and 800

in Which:
Ra and Rh each represent a hydrogen atom or a Cl_6 alkyl

65

the family (1), of:
copolymers of acrylamide and of dimethylaminoethyl
methacrylate quaterniZed With dimethyl sulphate or

beloW the said crystalline melting temperature of the said

With a dimethyl halide, such as that sold under the name

crystalline hot-melt polymer, it being possible for these

Herco?oc® by Hercules,

US 7,335,348 B2
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3
copolymers of acrylamide and of methacryloyloxy-ethyl

or sulphur, R3 denotes a hydrogen atom or a phenyl or

trimethylammonium chloride Which is disclosed, for

benZyl group, R1 denotes a hydrogen atom or a loWer alkyl
or carboxyl group, and R2 denotes a hydrogen atom, a loWer
alkyl group or a 4CH24COOH, phenyl or benZyl group.
In the abovementioned formula, a loWer alkyl radical
preferably denotes a group having from 1 to 4 carbon atoms
and in particular a methyl or ethyl group.

example, in Patent Application EP-A-080 976 and are
sold under the name Bina Quat® P 100 by Ciba-Geigy,

the copolymer of acrylamide and of methacryloyloxy
ethyltrimethylammonium methyl sulphate sold under
the name Reten® by Hercules,

optionally quaterniZed vinylpyrrolidone/dialkyl-ami
noalkyl acrylate or methacrylate copolymers, such as
the products sold under the name Gafquat® by ISP,
such as, for example, Gafquat® 734 or Gafquat® 755,
or else the products named Copolymer® 845, 958 and

The preferred carboxylated anionic ?xing polymers
according to the invention are:
10

names Versicol® E or K by Allied Colloid and under the

name Ultrahold® by BASF; copolymers of acrylic acid and

937. These polymers are disclosed in detail in French
Patents 2 077 143 and 2 393 573,

dimethylaminoethyl methacrylate/vinylcaprolactam/vi

A) homo- or copolymers of acrylic or methacrylic acid or
their salts and in particular the products sold under the

5

of acrylamide sold in the sodium salt form under the names
Reten® 421, 423 or 425 by Hercules; or sodium salts of

polyhydroxycarboxylic acids.

nylpyrrolidone terpolymers, such as the product sold

B) copolymers of acrylic acid or of methacrylic acid and

under the name Gaf?x VC 713 by ISP, and

the quatemiZed dimethylaminopropyl methacrylamide/
vinylpyrrolidone copolymer, such as the product sold
under the name Gafquat® HS 100 by lSP.

20

(2) quatemiZed polysaccharides, disclosed more particu

glycol, such as polyethylene glycol, and are optionally
crosslinked.
Such polymers are disclosed in particular in French Patent
FR 1 222 944 and in German Patent Application DE 2 330

larly in US. Pat. Nos. 3,589,578 and 4,031,307, such as guar

gums comprising cationic trialkylammonium groups.
Such products are sold in particular under the trade names

Jaguar® C13 S, Jaguar® C15 and Jaguar® C17 by Meyhall.
(3) quaternary copolymers of vinylpyrrolidone and of

of a monoethylenic monomer, such as ethylene, styrene,
vinyl esters, or esters of acrylic or methacrylic acid.
These copolymers can be grafted onto a polyalkylene

25

vinylimidaZole, such as the products sold by BASF under

956. Mention may in particular be made of the copolymers
comprising, in their chain, an optionally-alkylated and/or
hydroxyalkylated acrylamide unit, such as those disclosed in

Luxembourgian Patent Applications LU 75370 and LU

the name Luviquat® TFC.

Mention may be made of the chitosan having a degree of

75371 or provided under the name QuadramerO by Ameri
can Cyanamid.
Mention may also be made of copolymers of acrylic acid

deacetylation of 90.5% by Weight sold under the name
Kytan Brut Standard® by Aber Technologies or the chitosan

and of Cl-C4 alkyl methacrylate and terpolymers of
vinylpyrrolidone, of (meth)acrylic acid and of Cl-C2O alkyl

(4) chitosans or their salts, in particular chitosan acetate,

lactate, glutamate, gluconate or pyrrolidone-carboxylate.

30

pyrrolidone-carboxylate sold under the name Kytamer® PC

(meth)acrylate, for example lauryl (meth)acrylate (Acryli

by Amerchol.

done® LM from lSP), tert-butyl (meth)acrylate (Luvi?ex®
VBM 70, sold by BASF) or methyl (meth)acrylate (Stepan
hold® Extra, sold by Stepan), and methacrylic acid/ethyl
acrylate/tert-butyl acrylate terpolymers, such as the product

(5) cationic cellulose derivatives, such as copolymers of
cellulose or cellulose derivatives grafted With a Water
soluble monomer comprising a quaternary ammonium

sold under the name Luvimer® 100 P by BASF.

group, Which are disclosed in particular in US. Pat. No.

4,131,576, such as hydroxyalkylcelluloses, for example

40

hydroxy-methyl-, hydroxyethyl- or hydroxypropylcellulo
ses, grafted in particular With a methacryloyloxyethyltrim

ethylammonium,

vinyl esters of a linear or branched saturated carboxylic acid

methacrylamidopropyltrimethy

With a long hydrocarbonaceous chain comprising at least 5

lammonium or dimethyldiallylammonium salt.

The commercial products corresponding to this de?nition

C) copolymers derived from crotonic acid, such as those
comprising, in their chain, vinyl acetate or propionate units
and optionally other monomers, such as; allyl, methallyl or

45

carbon atoms, it being possible for these polymers option

are more particularly the products sold under the name

ally to be grafted and crosslinked, or vinyl, allyl or methallyl

Celquat® L 200 and Celquat® H 100 by National Starch.
The anionic ?xing polymers generally used are polymers
comprising groups derived from a carboxylic, sulphonic or
phosphoric acid and have a Weight-average molecular
Weight of approximately 500 to 5 000 000.
The carboxylic acid groups are contributed by unsaturated

esters of an a- or [3-cyclic acid.

Such polymers are disclosed, inter alia, in French Patents
FR 1 222 944, FR 1 580 545, FR 2 265 782, FR 2 265 781,
50

FR 1 564 110 and FR 2 439 798.

Mention may be made, as examples of commercial prod
ucts coming Within this category, of the resins 28-29-30,
26-13-14 and 28-13-10 sold by National Starch.
D) copolymers derived from monounsaturated C4-C8 car
boxylic acids or anhydrides chosen from:

monomers comprising one or tWo carboxylic acid functional
groups, such as those corresponding to the formula:

copolymers comprising
(i) one or more maleic, fumaric or itaconic acids or

(1)

anhydrides and
(ii) at least one monomer chosen from vinyl esters,
60

vinyl ethers, vinyl halides, phenylvinyl derivatives,
or acrylic acid and its esters, the anhydride func

tional groups of these copolymers being optionally
monoesteri?ed or monoamidated.

in Which n is an integer from 0 to 10, Al denotes a methylene
group, optionally connected to the carbon atom of the
unsaturated group or of the neighbouring methylene group,
When n is greater than 1, via a heteroatom, such as oxygen

65

Such polymers are disclosed in particular in US. Pat.
Nos. 2,047,398, 2,723,248, 2,102,113 and GB 839 805 and
in particular those sold under the names GantreZ AN or ES,
or Avantage® CP by lSP.
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copolymers comprising (i) one or more maleic, citraconic

monomer comprising at least one basic nitrogen atom and C

or itaconic anhydrides and (ii) one or more monomers

denotes a unit deriving from a monomer comprising one or

chosen from allyl or methallyl esters optionally com
prising one or more acrylamide, methacrylamide,

more carboxylic acid or sulphonic acid groups. The ampho
teric ?xing polymers can also comprise ZWitterionic units of
carboxybetaine or sulphobetaine type. They can also be
polymers With a cationic main chain comprising primary,
secondary, tertiary or quaternary amine groups, among
Which at least one carries, via a hydrocarbonaceous radical,
a carboxylic acid or sulphonic acid group. The amphoteric
?xing polymers can also have an anionic chain derived from

a-ole?n, acrylic or methacrylic ester, acrylic or meth
acrylic acid, or vinylpyrrolidone groups in their chain,
the anhydride functional groups of these copolymers
being optionally monoesteri?ed or monoamidated.
These polymers are, for example, disclosed in French
Patents FR 2 350 384 and FR 2 357 241 of the Applicant

Company.
E) polyacrylamides comprising carboxylate groups.

0t,[3-unsaturated dicarboxylic acids, one of the carboxyl
groups of Which has been reacted With a polyamine com
prising one or more primary or secondary amine groups.

The anionic groups of the anionic ?xing polymers of the
present invention can also be sulphonic acid groups con

The amphoteric ?xing polymers corresponding to the

tributed by vinylsulphonic, styrenesulphonic, naphthalene

de?nition given above are chosen in particular from the

sulphonic or acrylamidoalkylsulphonic units.
These polymers comprising sulphonic acid groups are
chosen in particular from:

folloWing polymers:
(1) Polymers resulting from the copolymeriZation of a
vinyl monomer carrying a carboxylic acid group, such as

salts of poly(vinylsulphonic acid) having a Weight-aver
age molecular Weight of betWeen approximately 1 000
and 100 000, and copolymers of vinylsulphonic acid

acrylic acid, methacrylic acid, maleic acid or (X-ChlOI‘O
20

and of an unsaturated comonomer, such as acrylic acid,

late and acrylate or dialkylaminoalkyl(meth)acrylamides.
Such compounds are disclosed, for example, in US. Pat. No.

methacrylic acid, the esters of these acids, acrylamide,

acrylamide derivatives, vinyl ethers and vinylpyrroli
done;

25

salts of poly(styrenesulphonic acid). Mention may be

acrylamides or methacrylamides,

Weight-average molecular Weight of approximately 500
000 and of approximately 100 000 sold res‘pectively

(b) from at least one comonomer comprising one or more

carboxylic acid functional groups, and
30

amine constituents of acrylic acid and of methacrylic

mentioned in US. Pat. No. 4,128,631 and more par
35

acid) sold under the name Cosmedia PolymerO HSP

1180 by Henkel.
According to the invention, the anionic ?xing polymers

N-dodecylacrylamide and the corresponding methacryla
40

polymers sold in particular under the name Ultrahold

Strong® by BASF, copolymers derived from crotonic acid,
such as the vinyl acetate/vinyl tert-butylbenZoate/crotonic
acid terpolymers and the crotonic acid/vinyl acetate/vinyl
neododecanoate terpolymers sold in particular under the

45

name Resine 28-29-30 by National Starch, copolymers

noethyl methacrylate and N-tert-butyl-aminoethyl meth

acrylate.
50

55

hydroxyalkyl methacrylate copolymers sold under the name

yne® 255 by Rohm & Haas, the copolymers of methacrylic

*[C(:O)*R4%(:O)-Z-]60

acid copolymers and the vinyl acetate/crotonic acid copoly
mers grafted by polyethylene glycol sold under the name
Aristo?ex® A by BASF.
The amphoteric ?xing polymers Which can be used for the
present invention are chosen in particular from polymers
comprising B and C units distributed randomly in the
polymer chain, Where B denotes a unit deriving from a

(3) Crosslinked and alkylated polyaminoamides partially
or completely derived from polyaminoamides of general
formula:

Amerhold® DR 25 by Amerchol or under the name Acud

acid and of ethyl acrylate sold under the name Luvimer®
MAEX or MAE by BASF and the vinyl acetate/crotonic

Use is made in particular of the copolymers for Which the

CFTA name (4th Ed., 1991) is “octylacrylamide/acrylates/
butylaminoethyl methacrylate copolymer, such as the prod
ucts sold under the name Amphomer® or Lovocryl® 47 by
National Starch.

acid and of methyl methacrylate sold under the name

Eudragit® L by Rohm Pharma, the methacrylic acid/methyl
methacrylate/CL4 alkyl acrylate/acrylic acid or C1_4

mides.
The comonomers comprising a carboxylic acid group (b)
are more particularly chosen from acrylic, methacrylic,
crotonic, itaconic, maleic or fumaric acids and from the Cl_4
monoalkyl esters of maleic or fumaric acids or anhydrides.
The preferred basic comonomers (c) are aminoethyl meth

acrylate, butylaminoethyl methacrylate, N,N'-dimethylami

derived from maleic, fumaric or itaconic acid or anhydride

comprising, as comonomers, vinyl esters, vinyl ethers, vinyl
halides, phenylvinyl derivatives, acrylic acid and the esters
of acrylic acid, such as the methyl vinyl ether/monoesteri
?ed maleic anhydride copolymers sold, for example, under
the name GantreZO by lSP, the copolymers of methacrylic

acid and the quaterniZation product of dimethylamino
ethyl methacrylate With dimethyl or diethyl sulphate.
The preferred N-alkylated acrylamides or methacryla
mides (a) are those carrying C2_l2 alkyl radicals, such as

N-ethylacrylamide, N-tert-butylacrylamide, N-tert-octy
lacrylamide, N-octylacrylamide, N-decylacrylamide,

are preferably chosen from acrylic acid copolymers, such as

the acrylic acid/ethyl acrylate/N-tert-butylacrylamide ter

(c) from at least one basic comonomer, such as esters

comprising primary, secondary, tertiary or quaternary

Patent FR 2 198 719;
salts of poly(acrylamidosulphonic acid), such as those

ticularly the poly(acrylamidoethylpropanesulphonic

3,836,537.
(2) Polymers comprising units derived:
(a) from at least one monomer chosen from N-alkylated

made, as an example, of tWo sodium salts having a

under the names FlexanO 500 and FlexanO 130 by
National Starch. These compounds are disclosed in

acrylic acid, and of a vinyl monomer comprising at least one
basic functional group, such as dialkylaminoalkyl methacry

(II)

in Which R4 represents a divalent radical derived from a
saturated dicarboxylic acid, from an aliphatic mono- or

dicarboxylic acid comprising an ethylenic double bond,
from a Cl_6 alkyl ester of these acids, or from a radical
deriving from the addition of any one of the said acids to a
65

bisprimary or bissecondary amine, and Z denotes a radical
of a bisprimary, mono- or bissecondary polyalkylenep

olyamine and preferably represents:

US 7,335,348 B2
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a) in the proportions of 60 to 100 mol %, the radical

iNHi(CH2)XiNH]Pi

(III)

(V)

CHZOH
Where x:2 and p:2 or 3, or else x:3 and p:2 this radical

deriving from diethylenetriamine, triethylenetetraamine or

H

dipropylenetriamine;

O

o—

H
OH

b) in the proportions of 0 to 40 mol %, the radical of
formula (III) in Which x:2 and p:l, derived from

H

—

H

ethylenediamine, or the radical
H

NHcocH3

(V1)

CHZOH
N

N

H

O

o—

H
oH

H

—

derived from piperaZine;
c) in the proportions of 0 to 20 mol %, the radical
iNHi(CH2)6iNHi derived from hexamethylene

H

H

20

NH2

(v11)

CHZOH

diamine, these polyaminoamines being crosslinked by
addition of 0.025 to 0.35 mol per mole of amine group

H

of a bifunctional crosslinking agent chosen from epi

O

o—

H

halohydrins, diepoxides, dianhydrides or diunsaturated

OH

compounds and being alkylated With acrylic acid, chlo

H

—

H

roacetic acid or an alkanesultone.

The saturated carboxylic acids are preferably chosen from
acids having 6 to 10 carbon atoms, such as adipic acid,

H

I|\IH

2,2,4-trimethyladipic and 2,4,4-trimethyladipic acid, tereph

c=o

thalic acid or acids comprising an ethylenic double bond,

R10— COOH

such as, for example, acrylic, methacrylic or itaconic acids.
The alkanesultones used in the alkylation are preferably
propanesultone or butanesultone.

The salts of the alkylating agents are preferably the

35

the unit of formula (V) being present in proportions of
betWeen 0 and 30%, the unit of formula (VI) in proportions
of betWeen 5 and 50% and the unit of formula (VII) in

sodium or potassium salts.

proportions of betWeen 30 and 90%, it being understood
that, in this unit (VII), Rl0 represents a radical of formula:

(4) Polymers comprising ZWitterionic units of formula:
40

(1V)
(VIII)

in Which:
if (1:0, then R11, R12 and R13, Which are identical or
different, each represent a hydrogen atom, a methyl,
hydroxyl, acetoxy or amino group, a monoalkylamine
or dialkylamine group optionally interrupted by one or

in Which R5 denotes a polymeriZable unsaturated group,
such as an acrylate, methacrylate, acrylamide or methacry
lamide group, y and Z each represent an integer from 1 to 3,
R6 and R7 each independently represent a hydrogen atom or
a methyl, ethyl or propyl group, and R8 and R9 each
independently represent a hydrogen atom or an alkyl radical,
the total number of carbon atoms in R8 and R9 not exceeding
10.

more nitrogen atoms and/or optionally substituted by
55

The polymers comprising such units of formula (TV) can
additionally comprise units derived from nonZWitterionic

R12 and R13 radicals being, in this case, a hydrogen
atom; or

monomers, such as dimethyl- or diethylaminoethyl-acrylate

or methacrylate, alkyl acrylates or methacrylates, acryl
amides or methacrylamides, or vinyl acetate.

60

Mention may be made, by Way of example, of the methyl
methacrylate/dimethylcarboxymethylammonioethyl meth
acrylate copolymer, such as the product sold under the name
Diaformer® Z301 by SandoZ.

(5) Polymers derived from chitosan comprising monomer
units corresponding to the folloWing formulae:

one or more amine, hydroxyl, carboxyl, alkylthio or
sulpho groups, or an alkylthio group in Which the alkyl
group carries an amino residue, at least one of the R1 1,

if (1:1, then R11, R12 and R13 each represent a hydrogen
atom,
and the salts formed by these compounds With bases or
acids.

(6) Polymers obtained by N-carboxyalkylation of chito
65

san, such as the N-(carboxymethyl)chitosan or the N-(car

boxybutyl)chitosan sold under the name Evalsan® by Jan
Dekker.

US 7,335,348 B2
(7) Polymers corresponding to the general formula (IX)
(1X)
R14

(cH—cH2) CH—CH

it... to

and X‘ denotes the symbol E or E' and at least once E', E

having the meaning indicated above and E' being a bivalent

N_R1s

R18

radical Which is a straight- or branched-chain alkylene
radical having up to 7 carbon atoms in the main chain, Which

II\I_R17

hydroxyl radicals and Which comprises one or more nitrogen

chain is substituted or unsubstituted by one or more

Ilhs

atoms, the nitrogen atom being substituted by an alkyl chain
optionally interrupted by an oxygen atom and necessarily
comprising one or more carboxyl functional groups or one

or more hydroxyl functional groups and betainiZed by
reaction With chloroacetic acid or sodium chloroacetate.

Which are disclosed in particular in Patent FR 1 400 366, in
Which formula Rl4 represents a hydrogen atom or a CH3O,

CH3CH2O or phenyl radical, Rl5 denotes a hydrogen atom

(9) (C1_5)alkyl vinyl ether/maleic anhydride copolymers
20

or a loWer alkyl radical, such as methyl or ethyl, Rl6 denotes

lamine, or by semiesteri?cation With an N,N-dialkanola

a hydrogen atom or a loWer alkyl radical, such as methyl, or

mine. These copolymers can also comprise other vinyl

ethyl, and R17 denotes a loWer alkyl radical, such as methyl
or ethyl, or a radical corresponding to the formula:

partially modi?ed by semiamidation With an N,N-dialky
laminoalkylamine, such as N,N-dimethylaminopropy
comonomers, such as vinylcaprolactam.

25

The preferred amphoteric ?xing polymers according to
the invention are those of the abovedescribed family (3),
such as those With the CTFA name “octylacrylamide/acry

lates/butylaminoethyl methacrylate copolymer”. Mention

Rl8 representing a 4CH24CH2i, CH24CH24CH2i or

iCH24CH(CH3)i group and R16 having the meanings
mentioned above, and the higher homologues of these

may be made, by Way of examples, of the products sold
30

radicals comprising up to 6 carbon atoms.

(8) Amphoteric polymers of the -D-X-D-X- type chosen
from:

(a) polymers obtained by reaction of chloroacetic acid or
sodium chloroacetate With compounds comprising at

35

under the names Amphomer®, Amphomer® LV 71 or

Lovocryl® 47 by National Starch.
Other preferred amphoteric ?xing polymers are those of
family (4), such as, for example, copolymers of methyl
methacrylate and of dimethylcarboxymethylammonioethyl
methacrylate, sold, for example, under the name
Diaformer® Z301 by SandoZ.
The anionic or amphoteric ?xing polymers can, if neces

least one unit of formula:

sary, be partially or completely neutraliZed. The neutraliZing

agents are, for example, sodium hydroxide, potassium
40

Where D denotes a radical

hydroxide, 2-amino-methylpropanol, monoethanolamine,
triethanolamine or triisopropanolamine, or inorganic or

organic acids, such as hydrochloric acid or citric acid.
The nonionic ?xing polymers Which can be used accord
ing to the present invention are chosen, for example, from:

vinylpyrrolidone homopolymers,
copolymers of vinylpyrrolidone and of vinyl acetate,
polyalkyloxaZolines, such as the polyethyloxaZolines pro
and X denotes the symbol E or E', E or E', Which are
identical or different, denoting a bivalent radical Which is a

50

product provided under the name Rhodopas® A 012 by

to 7 carbon atoms in the main chain, Which chain is
unsubstituted or substituted by hydroxyl groups and can

Rhone-Poulenc,
55

310 by Rhone-Poulenc,

60

amine oxide, quaternary ammonium, amide, imide, alcohol,
ester and/ or urethane groups,

(b) polymers of formula:
-D-X'-D-X'-

copolymers of vinyl acetate and of acrylic esters, such as
the product provided under the name Rhodopas® AD
copolymers of vinyl acetate and of ethylene, such as the
product provided under the name of Appretan® TV by

ether, thioether, sulphoxide, sulphone, sulphonium, alky
lamine or alkenylamine groups or hydroxyl, benZylamine,

vinyl acetate homopolymers, such as the product provided
under the name of Appretan® EM by Hoechst or the

straight- or branched-chain alkylene radical comprising up

additionally comprise oxygen, nitrogen or sulphur atoms or
1 to 3 aromatic and/or heterocyclic rings, the oxygen,
nitrogen and sulphur atoms being present in the form of

vided by DoW Chemical under the names Peox® 50
000, Peox® 200 000 and Peox® 500 000,

Hoechst,
copolymers of vinyl acetate and of maleic ester, for
example of dibutyl maleate, such as the product pro
vided under the name of Appretan® MB Extra by

Hoechst,
(X') 65

copolymers of polyethylene and of maleic anhydride,

alkyl acrylate homopolymers and alkyl methacrylate
Where D denotes a radical

homopolymers, such as the product provided under the

US 7,335,348 B2
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name Micropearl® RQ 750 by Matsumoto or the
product provided under the name Luhydran® A 848 S

by BASF,
acrylic ester copolymers, such as, for example, copoly
mers of alkyl acrylates and of alkyl methacrylates, such
as the products provided by the company Rohm & Haas
under the names Primal AC-261 K and Eudragit NE 30
D, by BASF under the names Acronal® 601 or Luhy
dran® LR 8833 or 8845, and by Hoechst under the
names Appretan® N 9213 or N9212,
copolymers of acrylonitrile and of a nonionic monomer

With v being a number ranging from 5 to 700, the percent

ages by Weight being calculated With respect to the total
Weight of the monomers.

Other examples of grafted silicone polymers are in par
ticular polydimethylsiloxanes (PDMS) on Which are grafted,
via a connecting link of thiopropylene type, mixed polymer

chosen, for example, from butadiene and alkyl (meth)
acrylates; mention may be made of the products pro
vided under the names Nipol® LX531B by Nippon

units of the poly((meth)acrylic acid) type and of the poly

Zeon or those provided under the name C] 0610 B by

(alkyl(meth)acrylate) type and polydimethylsiloxanes

Rohm & Haas,
polyurethanes, such as the products provided under the
names Acrysol® RM 1020 or Acrysol® RM 2020 by

(PDMS) on Which are grafted, via a connecting link of

thiopropylene type, polymer units of the poly(isobutyl

(meth)acrylate) type.
Use may also be made, as ?lm-forming ?xing polymers,

Rohm & Haas or the products Ura?ex® XP401 UZ or

Ura?ex® XP and 402 UZ by DSM Resins,
copolymers of alkyl acrylate and of urethane, such as the

of functionaliZed or non-functionaliZed and silicone or non

silicone polyurethanes.
The polyurethanes particularly targeted by the present

product 8538-33 sold by National Starch,
polyamides, such as the product Estapor® L0 11 pro

25

vided by Rhone-Poulenc,
chemically modi?ed or unmodi?ed nonionic guar gums.
The unmodi?ed nonionic guar gums are, for example, the

products sold under the name Vidogum® GH 175 by Uni
pectine and under the name Jaguar® C by Meyhall. The
modi?ed nonionic guar gums Which can be used according
to the invention are preferably modi?ed by C1_6 hydroxy
alkyl groups. Mention may be made, by Way of examples, of

the hydroxymethyl, hydroxyethyl, hydroxypropyl and
hydroxybutyl groups.

30

remodelling of the hairstyle. As indicated in the introduc
tion, only the joint use of one or more conventional ?xing
35

40

ypropyl groups.

45

According to the invention, use may also be made, as

?xing polymers, of ?lm-forming polymers of grafted sili
cone type comprising a polysiloxane part and a part com
posed of a non-silicone organic chain, one of the tWo parts
constituting the main chain of the polymer and the other

being grafted onto the said main chain.
These polymers are, for example, disclosed in Patent
Applications EP-A-0 412 704, EP-A-0 412 707, EP-A-0 640

50

55

105 and WO 95/00578, EP-A-0 582 152 and WO 93/23009

Generally, the ratio by Weight of the total amount of
crystalline hot-melt polymer to the total amount of ?lm
forming ?xing polymer is betWeen 1/ 10 000 and 3/1 and
preferably betWeen 1/200 and 3/ 5.
The crystalline hot-melt polymers Which can be used
according to the present invention are preferably crystalline

copolymers comprising
The hydrophobic units are derived from 0t,[3-ethylenic
monomers With a C1250, preferably C1444, n-alkyl side
chain Which form crystalline homopolymers knoWn in the
literature as side chain crystalline polymers. They are in

particular Cl2_5O and preferably Cl4_24 n-alkyl acrylates and
60

can be obtained by radical polymerization from the mixture
of monomers formed

c) of 5 to 40% by Weight of a silicone macromer of
formula

moplasticity to alloW hot remodelling of the hairstyle,

methacrylates.

mers.

a) of 50 to 90% by Weight of tert-butyl acrylate,
b) of 0 to 40% by Weight of acrylic acid,

The amount of crystalline hot-melt polymer necessary to
produce the desired effect, that is to say a suf?cient ther

i) from 85 to 98% by Weight of hydrophobic units and
ii) from 2 to 15% by Weight of hydrophilic units.

and US. Pat. Nos. 4,693,935, 4,728,571 and 4,972,037.
These polymers are preferably anionic or nonionic poly

Such polymers are, for example, the copolymers Which

described in more detail beloW makes it possible to obtain

depends, inter alia, on the chemical nature of the tWo types
of polymers, on the molar masses of these polymers and on
the desired ?xing poWer and can vary Within Wide limits.

Such nonionic guar gums optionally modi?ed by
hydroxyalkyl groups are, for example, sold under the trade

names Jaguar® HP8, Jaguar® HP60, Jaguar® HP120, Jag

polymers and of at least one crystalline hot-melt polymer

styling compositions Which combine a good ?xing poWer
and excellent thermoplastic properties.

example, be prepared by reaction of the corresponding
alkene oxides, such as, for example, propylene oxide, With

uar® DC293 and Jaguar® HP105 by Meyhall or under the
name Galactasol® 4H4FD2 by Aqualon.

The ?lm-forming ?xing polymers described above cer
tainly have a satisfactory ?xing poWer Which makes possible
good form retention of the hairstyle over time but they do
not exhibit a suf?cient thermoplastic nature. to alloW thermal

These guar gums are Well knoWn in the art and can, for

guar gum, so as to obtain a guar gum modi?ed by hydrox

invention are those disclosed in Patents EP 0 751 162, EP 0
637 600, FR 2 743 297 and EP 0 648 485 of the Applicant
Company and Patent EP 0 656 021 or WO 94/03510 of
BASF and EP 0 619 111 of National Starch.

65

The hydrophilic units are preferably derived from 0t,[3
unsaturated C3_6 monocarboxylic acids, such as acrylic acid,
methacrylic acid or crotonic acid, from unsaturated C4_6
dicarboxylic acids, such as maleic acid and itaconic acid, or
from the esters and amides comprising a Cl_4 alkyl chain of
these monocarboxylic or dicarboxylic acids, such as Cl_4

alkyl (meth)acrylates and Ni(Cl_4 alkyl)-(meth)acryla
mides.
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?xing polymer and of crystalline hot-melt polymer, is pref

The synthesis of these polymers is disclosed in particular
in International Patent Application WO 98/25710.
Use may also be made, as hydrophilic unit, of hydroxy

erably between 1 and 20% by Weight With respect to the ?nal

ethyl methacrylate or vinylpyrrolidone.

The styling compositions of the present invention can
additionally comprise various additives or adjuvants com
monly used in the hair ?eld, such as thickeners, anionic,
nonionic, cationic or amphoteric surface-active agents, fra

styling composition.

The carboxylic acid groups of the hydrophilic units are
preferably partially or completely neutraliZed by a base

chosen, for example, from sodium hydroxide, potassium

grances, preservatives, sunscreen agents, proteins, vitamins,
provitamins, anionic, nonionic, cationic or amphoteric non

hydroxide, 2-amino-2-methylpropanol, monoethanolamine,
triethanolamine or triisopropanolamine.
The crystalline hot-melt polymers Which can be used in
the present invention are furthermore characterized by a

?xing polymers, mineral, vegetable or synthetic oils, cera
mides, pseudoceramides, volatile or nonvolatile, linear or
cyclic, modi?ed or unmodi?ed silicones, and any other
additive conventionally used in compositions intended to be
applied to the hair.

relatively loW crystalline melting point, that is to say
betWeen 30 and 80° C.

The crystalline melting point of the polymers Which can
be used in the present invention is measured by differential

EXAMPLE

scanning calorimetry.
This thermal analysis method makes it possible to dem
onstrate and to measure the crystallinity of a polymer. The
enthalpy of fusion of a polymer is the amount of energy
necessary to convert a partially or completely crystalline

sample into a completely amorphous sample. The thermo
gram ACp:f(T), in Which ACp represents the difference in
heat capacity of the sample With respect to a reference
sample Which does not undergo any thermal transition in the

The folloWing three compositions A, B and C are pre

pared:
20

Crystalline polymer With

4%

B

C

1%

sold by National Starch
Mexomere PW (?xing polymer from

of Which is proportional to the enthalpy of fusion of the

4%

3%

0.5%

0.5%

0.5%

27%
33.5%

27%
33.5%

27%
33.5%

35%

35%

35%

Chimex)

sample. Only the crystalline regions give rise to the melting
The melting point of the crystalline polymers Which can

A

25 aliphatic grafts, “Structure 0”

range studied, thus exhibits an endothermic signal, the area

phenomenon.

Composition

2-Amino-2-methyl-l-propanol
Absolute ethanol
30 Pentane

Dimethyl ether

be used in the present invention is measured rising a

differential scanning calorimetry (DSC) device, model
M2920CE-50l0, sold by TA Instruments. The sample is
heated, at a rate of 10° C./minute, from —20° C. to +150° C.

and the difference in heat capacity betWeen the sample and

35

3 g of each of the above compositions A, B and C are
applied, using an aerosol device, to a lock of hair (2.5 g of
chestnut European hair With a length of approximately 20

the control is recorded as a function of the temperature.

cm).

The term “crystalline melting point” (Tm) is used to
denote the temperature corresponding to the tip of the
endothermic melting peak of the crystalline regions Which is

After drying at ambient temperature, the locks of hair are
disentangled using a comb and then heated on a ?at support
for 5 seconds using a hairdryer placed at a distance of 10 cm.

Mention may be made, by Way of example of crystalline

The temperature reached at the surface of the hair during the
heating is approximately 80° C. The locks are subsequently

polymers With a loW melting point, such as those described
above, of a random copolymer sold under the name Struc
ture® O by National Starch. It is a copolymer composed of
10% by Weight of units derived from acrylic acid and of 90%

crystalline hot-melt polymer alone, certainly retains the ?at
shape imposed during heating but its cohesion betWeen the

thus obtained.

40

left at ambient temperature for 5 seconds.

The lock treated With solution A, Which comprises the
45

hairs is completely unsatisfactory because of the extreme

by Weight of units derived from n-octadecyl methacrylate.
This copolymer has a crystalline melting point, measured by
differential scanning calorimetry, of 46° C.
The styling compositions of the present invention, simul
taneously comprising at least one ?lm-forming ?xing poly

friability of the crystalline hot-melt polymer.
The lock treated With solution B, Which comprises only
the ?xing polymer, remains completely soft and Without any
50

mer and at least one crystalline hot-melt polymer, are liquid

invention, Which comprises the combination of a ?xing
polymer and of a crystalline hot-melt polymer, retains the

compositions and can be applied to the hair, for example,
using means commonly used in the ?eld of styling, such as
an aerosol system or a sprayer.

The liquid phase of these systems comprises the ?xing

55

ological acceptable solvent, of Water, loWer C1_4 alcohols,
such as ethanol or isopropanol, acetone, methyl ethyl

ketone, ethyl acetate, methyl acetate, butyl acetate,
diethoxyethane, dimethoxyethane, C6_l0 alkanes or mixtures
of these compounds.

?at shape imposed during the heating stage and is distin
guished by very good cohesion betWeen the keratinous
?bres. This lock can be remodelled (disentangling+heating
With a hairdryer+cooling) approximately ten times Without

polymer or polymers in the dissolved or dispersed state and

the crystalline hot-melt polymer or polymers in the dis
solved state in a physiologically acceptable solvent.
Mention may be made, by Way of examples of a physi

cohesion.
The lock treated With solution C according to the present

60

fresh product being introduced.
In conclusion, only the combination of the ?xing polymer
and of the crystalline hot-melt polymer makes possible
remodelling of the lock of hair.
What is claimed is:
1. A styling composition comprising, in a physiologically

acceptable medium,

The total concentration of polymers of this solution or

(a) at least one ?lm-forming ?xing polymer, and
(b) at least one crystalline hot-melt polymer Which is

dispersion, that is to say the concentration of ?lm-forming

soluble in said medium and has a crystalline melting

US 7,335,348 B2
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temperature, measured by dilTerential scanning calo

vent selected from the group consisting of Water, a loWer

rimetry, of betWeen 30° C. and 800 C. and Wherein said

Cl4 alcohol, acetone, methyl ethyl ketone, ethyl acetate,
methyl acetate, butyl acetate, diethoxyethane, dimethoxy

crystalline hot-melt polymer is a copolymer comprising
approximately 10% by Weight of units derived from
acrylic acid and approximately 90% by Weight of units
derived from octadecyl methacrylate.
2. The styling composition according to claim 1, Wherein

ethane, a C6_1O alkane, and a mixture thereof.

7. A process for remodelling hair comprising
(1) applying the styling composition of claim 1 to the hair,
(2) giving the hair a desired shape by heating the hair to

said crystalline hot-melt polymer comprises

a temperature close to or greater than the crystalline

melting temperature of the crystalline hot-melt poly

i) at least one hydrophobic unit derived from 0t,[3-ethyl
enic monomers With a Cl2_5O n-alkyl side chain Which

mer, and

forms crystalline homopolymers, said hydrophobic unit

(3) alloWing the hair to cool to a temperature beloW said

crystalline melting temperature of said crystalline hot
melt polymer.
8. The styling composition of claim 2, Wherein the hydro

being present in an amount of 85% to 98% by Weight,
and
ii) at least one hydrophilic unit derived from 0t,[3-unsat

urated C3_6 monocarboxylic acids, unsaturated C4_6

phobic unit is derived from an 0t,[3-ethylenic monomer With

dicarboxylic acids, esters and amides comprising a C 1_ 4

alkyl chain of said monocarboxylic or dicarboxylic

a Cl4_24 n-alkyl side chain.
9. The styling composition of claim 1, Wherein the ratio

acids, hydroxyethyl methacrylate or vinylpyrrolidone,

by Weight of the hot-melt polymer (b) to the ?xing polymer

said hydrophilic unit being present in an amount of 2%

to 15% by Weight.
3. The styling composition of claim 1, Wherein said
?lm-forming ?xing polymer is selected from the group
consisting of anionic, cationic, amphoteric and nonionic

20

isopropanol.
11. The process of claim 7, and further comprising repeat

?lm-forming ?xing polymers.
4. The styling composition of claim 1, Wherein the ratio

ing steps (2) and (3).
25

by Weight of said hot-melt polymer (b) to the ?xing polymer
(a) is betWeen 1/10,000 and 3/1.
5. The styling composition of claim 1, Wherein the total
amount of the ?xing polymer (a) and the hot-melt polymer
(b) is betWeen 1% and 20% by Weight With respect to the

?nal styling composition.
6. The styling composition of claim 1, Wherein said
physiologically acceptable liquid medium comprises a sol

(a) is betWeen 1/200 and 3/5.
10. The styling composition of claim 1, Wherein the
physiologically acceptable liquid medium is ethanol or

12. The styling composition according to claim 2, Wherein
the at least one hydrophobic unit derived from 0t,[3-ethylenic
monomers has a Cl4_24 n-alkyl side chain Which forms

crystalline homopolymers.
13. The styling composition of claim 12, Wherein the ratio
30

by Weight of the hot-melt polymer (b) to the ?xing polymer
(a) is betWeen 1/200 and 3/5.
*
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