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Aerosol device based on a calcium salt and a fixing polymer

The present invention relates to an acrosol device comprising a
cosmetic composition based on at least one water-insoluble calcium
salt and at least one fixing polymer, and to the use thercof for the
cosmetic treatment of the hair, especially for shaping the hair and/or
holding the hairstyle.

The hair products for shaping and/or holding the hairstyle that
are the most widespread on the cosmetics market are spray
compositions, such as lacquers and sprays. They are essentially formed
from an alcoholic or aqueous solution and from one or more materials,
generally polymer resins, also known as fixing components, whose
function is to form welds between the hairs, as a mixture with various
cosmetic adjuvants.

These products provide fixing and hold of the hairstyle over
time, but they have a tendency to set the head of hair, giving the
impression of having a helmet, known as the helmet effect. This
criterion is often negatively perceived by consumers.

In the course of the day, if the user passes his hands through
his hair, the fixing provided by the lacquer is reduced. At the present
time, the polymers conventionally used do not make it possible to re-
establish the shape of the hairstyle if it has been disrupted.

The volume of the hairstyle also has a tendency to decrease
greatly in the course of the day, particularly in the case of fine hair.

There is thus a need to propose fixing products that do not set
the head of hair and that can re-establish the shape of the hairstyle.

The Applicant has found, surprisingly and advantageously, that
the combination of a particular amount of a water-insoluble calcium
salt, whose mean particle size preferably ranges from 2 um to 50 um,
with a fixing polymer in an aerosol medium makes it possible to obtain
a hairstyle with volume and texturizing, while at the same time having

the possibility of reworking the hairstyle.
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One subject of the invention 1is thus an aerosol device
containing a cosmetic composition comprising:

(i) from 0.1% to 15% by weight relative to the total weight of the
composition, of one or more water-insoluble calcium salts,

(i) one or more fixing polymers,

(ii1) one or more C, 4 monoalcohols, and

(iv) one or more propellants.

This particular combination allows shaping and/or hold of the
hairstyle by texturizing without setting it.

It also allows re-establishment of the shape of the hairstyle
even after it has been intentionally or unintentionally modified. The
hairstyle can also be remodelled in the course of the day, without
additional application of product.

This combination also has a particularly noteworthy effect on
the volume of the hairstyle.

A significant decrease in the white effect perceived on the hair
with products based on solid particles is also obtained.

The application of the cosmetic composition according to the
invention may equally be performed on wet or dry hair.

The present invention also relates to a cosmetic treatment
process, especially a process for shaping the hair and/or for holding
the hairstyle, comprising the spraying onto the hair of the composition
according to the invention.

A subject of the invention is also the use of the cosmetic
composition sprayed from this aerosol device, for shaping the hair
and/or holding the hairstyle, and especially for giving the hairstyle
volume.

Other subjects, characteristics, aspects and advantages of the
invention will become even more clearly apparent on reading the
description and the example that follows.

In that which follows and unless otherwise indicated, the limits
of a range of values are included within this range, in particular in the

expressions "between" and "ranging from ... to ...".
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Morecover, the expression "at least one" used in the present
description is equivalent to the expression "one or more".

According to the invention, the aerosol device contains a
cosmetic composition comprising:
(i) from 0.1% to 15% by weight relative to the total weight of the

composition, of one or more water-insoluble calcium salts,

(i) one or more fixing polymers,
(ii1) one or more C, 4 monoalcohols, and
(iv) one or more propellants.

For the purposes of the present invention, the term "water-
insoluble" refers to a compound whose solubility at spontancous pH in
water at 25°C and at atmospheric pressure is less than 0.1%.

The calcium salt may be mineral or organic. It is preferably
mineral.

Water-insoluble calcium salts that may especially be mentioned
include calcium carbonate and calcium stearate. The calcium salt is
preferably calcium carbonate.

The water-insoluble calcium salt is in particular in the form of
a powder comprising particles preferably with a mean diameter from 2
to 50 um, preferably from 5 to 40 um, and better still of about 30 um.

The calcium salt(s) are present in an amount ranging from 0.1%
to 15% by weight, preferably from 0.5% to 10% by weight and even
more preferentially from 1% to 5% by weight relative to the total
weight of the composition.

As indicated previously, the cosmetic composition according to
the invention comprises one or more fixing polymers.

The term "fixing polymer" means any polymer capable of
conferring a shape on a head of hair or of maintaining a head of hair in
a given shape.

The fixing polymer(s) used in the aerosol device according to
the invention are selected from anionic, cationic, amphoteric and
nonionic fixing polymers, and mixtures thercof.

Anionic polymers that may be mentioned include polymers

comprising groups derived from carboxylic acids, sulfonic acids or
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phosphoric acids, and having a number-average molecular mass of
between 500 and 5 000 000.

The carboxylic groups are provided by unsaturated
monocarboxylic or dicarboxylic acid monomers such as those

corresponding to the formula:

R (A),—COOH

C:C

I
Rz/ \R3 (1)

in which n is an integer from 0 to 10, A denotes a methylene group,
optionally linked to the carbon atom of the unsaturated group or to the
neighbouring methylene group when n is greater than 1 via a
heteroatom such as oxygen or sulfur, R; denotes a hydrogen atom or a
phenyl or benzyl group, R, denotes a hydrogen atom, an alkyl group
comprising from 1 to 4 carbon atoms or a carboxyl group, and R;
denotes a hydrogen atom, an alkyl group comprising from 1 to 4
carbon atoms or a -CH,-COOH, phenyl or benzyl group.

In formula (I) above, the alkyl group comprising from 1 to 4
carbon atoms may in particular denote methyl and ethyl groups.

The anionic fixing polymers containing carboxylic or sulfonic
groups that are preferred are:

A) copolymers of acrylic or methacrylic acid or salts thercof,
including copolymers of acrylic acid and of acrylamide and
methacrylic acid/acrylic acid/ethyl acrylate/methyl methacrylate
copolymers, in particular Amerhold DR 25 sold by the company
Amerchol, and the sodium salts of polyhydroxycarboxylic acids.
Mention may also be made of methacrylic acid/ethyl acrylate
copolymers, especially in aqueous dispersion, such as Luviflex Soft
and Luvimer MAE sold by the company BASF;

B) copolymers of acrylic or methacrylic acids with a
monoethylenic monomer such as ethylene, styrene, vinyl esters and

acrylic or methacrylic acid esters, optionally grafted onto a
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polyalkylene glycol such as polyethylene glycol and optionally
crosslinked. Such polymers are described in particular in French patent
1 222 944 and German patent application 2 330 956, the copolymers of
this type comprising an optionally = N-alkylated and/or
hydroxyalkylated acrylamide unit in their chain as described especially
in Luxembourg patent applications 75370 and 75371. Mention may
also be made of copolymers of acrylic acid and of a C;-C4 alkyl
methacrylate.

As another anionic fixing polymer of this family, mention may
also be made of the butyl acrylate/acrylic acid/methacrylic acid
branched block anionic polymer sold under the name Fixate G-100 L
by the company Lubrizol (INCI name: AMP-acylates/allyl
methacrylate copolymer).

C) crotonic acid-based copolymers, such as those comprising in
their chain vinyl acetate or propionate units and optionally other
monomers such as allylic or methallylic esters, vinyl ether or vinyl
ester of a saturated, linear or branched carboxylic acid containing a
long hydrocarbon-based chain such as those comprising at least 5
carbon atoms, these polymers possibly being grafted and crosslinked,
or alternatively a vinyl, allylic or methallylic ester of an «- or B-
cyclic carboxylic acid. Such polymers are described, inter alia, in
French patents 1 222 944, 1 580 545, 2 265 782, 2 265 781, 1 564 110
and 2 439 798. Commercial products that fall within this category are
the resins 28-29-30, 26-13-14 and 28-13-10 sold by the company
National Starch.

Crotonic acid-based copolymers that may also be mentioned
include crotonic acid/vinyl acetate/vinyl  tert-butylbenzoate
terpolymers and in particular Mexomer PW supplied by the company
Chimex.

D) polymers derived from maleic, fumaric or itaconic acids or
anhydrides with vinyl esters, vinyl ethers, vinyl halides, phenylvinyl
derivatives or acrylic acid and esters thercof; these polymers may be
esterified. Such polymers are described in particular in US patents
2 047 398, 2 723 248 and 2 102 113 and GB patent 839 805, and



10

15

20

25

30

WO 2013/167530 PCT/EP2013/059382

especially those sold under the names Gantrez® AN or ES by the
company ISP.

Polymers also falling within this category are the copolymers
of maleic, citraconic or itaconic anhydrides and of an allylic or
methallylic  ester optionally comprising an acrylamide or
methacrylamide group, an o-olefin, acrylic or methacrylic esters,
acrylic or methacrylic acids or vinylpyrrolidone in their chain, the
anhydride functions being monoesterified or monoamidated. These
polymers are described, for example, in French patents 2 350 384 and
2 357 241 by the Applicant.

E) polyacrylamides comprising carboxylate groups;

F) polymers comprising sulfonic groups. These polymers may
be polymers comprising vinylsulfonic, styrenesulfonic,
naphthalenesulfonic, acrylamidoalkylsulfonic or sulfoisophthalate
units.

These polymers can be chosen in particular from:

- polyvinylsulfonic acid salts with a molecular mass of between
about 1000 and 100 000, and also copolymers with an unsaturated
comonomer such as acrylic or methacrylic acids and esters thereof, and
also acrylamide or derivatives thercof, vinyl ethers and
vinylpyrrolidone;

- polystyrenesulfonic acid salts, sodium salts, with a molecular
mass of about 500 000 and of about 100 000. These compounds are
described in patent FR 2 198 719;

- polyacrylamidesulfonic acid salts such as those mentioned in
patent US 4 128 631.

G) grafted anionic silicone polymers.

The grafted silicone polymers used are preferably chosen from
polymers containing a non-silicone organic backbone grafted with
monomers containing a polysiloxane, polymers containing a
polysiloxane backbone grafted with non-silicone organic monomers,
and mixtures therecof.

H) anionic polyurethanes, which may comprise silicone grafts

and silicones bearing hydrocarbon-based grafts.
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Examples of fixing polyurethanes that may especially be
mentioned include the dimethylolpropionic acid/isophorone
diisocyanate/neopentyl glycol/polyester diols copolymer (also known
under the name polyurethane-1, INCI name) sold under the brand name
Luviset® Pur by the company BASF, and the dimethylolpropionic
acid/isophorone diisocyanate/neopentyl glycol/polyester diols/silicone
diamine copolymer (also known under the name polyurethane-6, INCI
name) sold under the brand name Luviset® Si PUR A by the company
BASF.

Another anionic polyurethane that may also be used is Avalure
UR 450.

Polymers containing sulfoisophthalate groups, such as the
polymers AQ55 and AQ48 sold by the company Eastman, may also be
used.

According to the invention, the anionic polymers are preferably
chosen from acrylic acid copolymers such as the acrylic acid/ethyl
acrylate/N-tert-butylacrylamide terpolymer sold wunder the name
Ultrahold Strong® by the company BASF, and methacrylic acid/ethyl
acrylate copolymers, especially in aqueous dispersion, such as
Luviflex Soft and Luvimer MAE sold by the company BASF. Crotonic
acid-based  copolymers such as  vinyl acetate/vinyl  tert-
butylbenzoate/crotonic acid terpolymers and crotonic acid/vinyl
acetate/vinyl neododecanoate terpolymers sold under the name Resin
28-29-30 by the company National Starch, polymers derived from
maleic, fumaric or itaconic acids or anhydrides with vinyl esters, vinyl
ethers, vinyl halides or phenylvinyl derivatives, acrylic acid and esters
thereof, such as the methyl vinyl ecther/monoesterified maleic
anhydride copolymer sold under the name Gantrez® ES 425 by the
company ISP, Luviset Si Pur, Mexomer PW, clastomeric or non-
clastomeric  anionic  polyurethanes, and polymers containing
sulfoisophthalate groups.

The cationic fixing polymers that may be used according to the
present invention are preferably chosen from polymers comprising

primary, secondary, tertiary and/or quaternary amine groups forming



10

15

20

WO 2013/167530 PCT/EP2013/059382

part of the polymer chain or directly attached thereto, and having a
molecular weight of between 500 and approximately 5 000 000 and
preferably between 1000 and 3 000 000.

Among these polymers, mention may be made more particularly
of the following cationic polymers:

(1) homopolymers or copolymers derived from acrylic or
methacrylic esters or amides and comprising at least one of the units

of the following formulae:

f|{3 l—r“z I|{3
~——CH—C—— i —mr:ij—ﬁf— or ~——CH—C—
o i O
c—o0 C=0 c=0
| ' l
0 (|3 1~|JH
| A B
A A A (8) A (C)
| N
/IL\ R,—N—R, i Rd—N—Rﬁ_
ROy, | ]
R; R;
in which:

R; denotes a hydrogen atom or a CH; group;

A is a linear or branched alkyl group comprising from 1 to 6 carbon
atoms or a hydroxyalkyl group comprising from 1 to 4 carbon atoms;
R4, Rs and Rs, which are identical or different, represent an alkyl
group containing from 1 to 18 carbon atoms or a benzyl group;

R; and R,, which may be identical or different, each represent a
hydrogen atom or an alkyl group containing from 1 to 6 carbon atoms;
X denotes a methosulfate anion or a halide such as chloride or
bromide.

The copolymers of family (1) also contain one or more units
deriving from comonomers that may be chosen from the family of
acrylamides, methacrylamides, diacetone acrylamides, acrylamides and
methacrylamides which are substituted on the nitrogen with C;-Cy

alkyl groups, groups derived from acrylic or methacrylic acids or
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esters  thereof, vinyllactams such as  vinylpyrrolidone or
vinylcaprolactam, and vinyl esters.

Thus, among these copolymers of family (1), mention may be
made of:

- copolymers of acrylamide and of dimethylaminoethyl
methacrylate quaternized with dimethyl sulfate or with a dimethyl
halide, such as the product sold under the name Hercofloc® by the
company Hercules,

- copolymers of acrylamide and of
methacryloyloxyethyltrimethylammonium chloride, described, for
example, in patent application EP-A-080 976 and sold under the name
Bina Quat P 100 by the company Ciba Geigy,

- copolymers of acrylamide and of
methacryloyloxyethyltrimethylammonium methosulfate, such as the
product sold under the name Reten by the company Hercules,

- quaternized or non-quaternized vinylpyrrolidone/
dialkylaminoalkyl acrylate or methacrylate copolymers, such as the
products sold under the name Gafquat® by the company ISP, such as,
for example, Gafquat® 734 or Gafquat® 755, or alternatively the
products known as Copolymer® 845, 958 and 937. These polymers are
described in detail in French patents 2 077 143 and 2 393 573,

- fatty-chain polymers containing a vinylpyrrolidone unit, such
as the products sold under the name Styleze W20 and Styleze W10 by
the company ISP,

- dimethylaminoethyl methacrylate/ vinylcaprolactam/ vinyl-
pyrrolidone terpolymers, such as the product sold under the name
Gaffix VC 713 by the company ISP, and

- quaternized vinylpyrrolidone/ dimethylaminopropyl-
methacrylamide copolymers, such as the products sold under the name
Gafquat® HS 100 by the company ISP;

(2) cationic guar gums, preferably containing quaternary
ammonium, such as those described in US patents 3 589 578 and

4 031 307, such as guar gums containing trialkylammonium cationic
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groups. Such products are sold in particular under the trade names
Jaguar C13 S, Jaguar C 15 and Jaguar C 17 by Meyhall;

(3) quaternary copolymers of vinylpyrrolidone and of
vinylimidazole;

(4) chitosans or salts thereof; the salts that can be used are, in
particular, chitosan acetate, lactate, glutamate, gluconate or
pyrrolidonecarboxylate.

These compounds include the chitosan having a degree of
deacetylation of 90.5% by weight which is sold under the name Kytan
Brut Standard by the company Aber Technologies, and the chitosan
pyrrolidone carboxylate which is sold under the name Kytamer® PC by
the company Amerchol.

(5) cationic cellulose derivatives such as copolymers of
cellulose or of cellulose derivatives grafted with a water-soluble
monomer comprising a quaternary ammonium, and described in
particular in patent US 4 131 576, such as hydroxyalkylcelluloses, for
instance hydroxymethyl-, hydroxyethyl- or hydroxypropylcelluloses
grafted in particular with a methacryloyloxyethyltrimethylammonium,
methacrylamidopropyltrimethylammonium or dimethyldiallyl-
ammonium salt.

The commercial products corresponding to this definition are
more particularly the products sold under the name Celquat L 200 and
Celquat H 100 by the company National Starch.

The amphoteric fixing polymers that can be used in accordance
with the invention can be chosen from polymers comprising units B
and C distributed randomly in the polymer chain, in which B denotes a
unit derived from a monomer comprising at least one basic nitrogen
atom and C denotes a unit derived from an acid monomer comprising
one or more carboxylic or sulfonic groups, or alternatively B and C
can denote groups derived from carboxybetaine or sulfobetaine
zwitterionic monomers; B and C can also denote a cationic polymer
chain comprising primary, secondary, tertiary or quaternary amine
groups, in which at least one of the amine groups bears a carboxylic or

sulfonic group connected via a hydrocarbon group or alternatively B
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and C form part of a chain of a polymer containing an
ethylenedicarboxylic unit in which one of the carboxylic groups has
been made to react with a polyamine comprising one or more primary
or secondary amine groups.

The amphoteric polymers corresponding to the definition given
above that are more particularly preferred are chosen from the
following polymers:

(1) polymers resulting from the copolymerization of a monomer
derived from a vinyl compound bearing a carboxylic group such as,
more particularly, acrylic acid, methacrylic acid, maleic acid, a-
chloroacrylic acid, and a basic monomer derived from a substituted
vinyl compound containing at least one basic atom, such as, more
particularly, dialkylaminoalkyl  methacrylates and  acrylates,
dialkylaminoalkylmethacrylamides and -acrylamides. Such compounds
are described in patent US 3 836 537.

The vinyl compound may also be a dialkyldiallylammonium
salt such as diethyldiallylammonium chloride.

(2) polymers comprising units deriving from:

a) at least one monomer chosen from acrylamides and
methacrylamides substituted on the nitrogen with an alkyl group,

b) at least one acidic comonomer containing one or more
reactive carboxylic groups, and

c) at least one basic comonomer such as acrylic and
methacrylic acid esters containing primary, secondary, tertiary and
quaternary amine substituents, and the product of quaternization of
dimethylaminoethyl methacrylate with dimethyl or diethyl sulfate.

The N-substituted acrylamides or methacrylamides that are
more particularly preferred according to the invention are groups in
which the alkyl groups contain from 2 to 12 carbon atoms and more
particularly =~ N-ethylacrylamide, N-tert-butylacrylamide, N-tert-
octylacrylamide, N-octylacrylamide, N-decylacrylamide, N-
dodecylacrylamide and the corresponding methacrylamides.

The acidic comonomers are chosen more particularly from

acrylic acid, methacrylic acid, crotonic acid, itaconic acid, maleic acid
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and fumaric acid and alkyl monoesters, having 1 to 4 carbon atoms, or
maleic or fumaric acids or anhydrides. The preferred basic
comonomers are aminoethyl, butylaminoethyl, N,N’-
dimethylaminoethyl and N-tert-butylaminoethyl methacrylates. The
copolymers whose CTFA  (4th edition, 1991) name is
octylacrylamide/acrylates/butylaminoethyl methacrylate copolymer,
such as the products sold under the name Amphomer® or Lovocryl®
47 by the company National Starch, are particularly used.

(3) crosslinked and alkylated polyamino amides partially or

totally derived from polyamino amides of general formula:

+co— R4—CO—2+ (ID

in which R4 represents a divalent group derived from a saturated
dicarboxylic acid, a mono- or dicarboxylic aliphatic acid bearing an
cthylenic double bond, an ester of an alcohol containing 1 to 6 carbon
atoms, of these acids, or a group derived from the addition of any one
of the said acids to a bis(primary) amine or bis(secondary) derivative,
and Z denotes a group derived from a bis(primary), mono- or
bis(secondary) polyalkylene polyamine and preferably represents:

a) in proportions of from 60 to 100 mol%, the group:

—NH+(CH2)X—NH%T am

where x = 2 and p = 2 or 3, or alternatively x =3 and p = 2

this group being derived from diethylenetriamine, from
triethylenetetramine or from dipropylenetriamine;

b) in proportions of from 0 to 40 mol%, the group (III) above
in which x = 2 and p = 1 and which is derived from ethylenediamine,

or the group derived from piperazine:
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N N—
/

¢) in proportions of from 0 to 20 mol%, the -NH(CH;)s-NH-
group derived from hexamethylenediamine, these polyamino amines
being crosslinked by addition of a difunctional crosslinking agent
chosen from epihalohydrins, diepoxides, dianhydrides and bis-
unsaturated derivatives, using from 0.025 to 0.35 mol of crosslinking
agent per amine group of the polyamino amide and alkylated by the
action of acrylic acid, chloroacetic acid or an alkane sultone, or salts
thereof.

The saturated carboxylic acids are preferably chosen from acids
having 6 to 10 carbon atoms, such as adipic acid, 2,2,4-trimethyladipic
acid and 2,4,4-trimethyladipic acid, terephthalic acid, acids containing
an ecthylenic double bond such as, for example, acrylic acid,
methacrylic acid and itaconic acid. The alkane sultones used in the
alkylation are preferably propane sultone or butane sultone, the salts
of the alkylating agents are preferably the sodium or potassium salts.

(4) polymers comprising zwitterionic units of formula:

Rs | Rs 0
R I
Rs T N——(CHy),—C——0" Iv)
R7 Ro
Ty

in which Rs denotes a polymerizable unsaturated group such as an
acrylate, methacrylate, acrylamide or methacrylamide group, y and z
cach represent an integer from 1 to 3, R¢ and R; represent a hydrogen
atom, a methyl, ethyl or propyl group, Rs and Ry represent a hydrogen
atom or an alkyl group such that the sum of the carbon atoms in Rjg
and Ry; does not exceed 10.

The polymers comprising such units can also comprise units

derived from non-zwitterionic monomers such as dimethyl- or
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diethylaminoethyl acrylate or methacrylate or alkyl acrylates or
methacrylates, acrylamides or methacrylamides or vinyl acetate.
(5) polymers derived from chitosan comprising monomer units
corresponding to the following formulae:
o —o— M i — o— T/_O o~
AN N A
OH H J\OH H J\OH )
J\g’/‘H H H

H  NHCOCH, H N+,

I

V) (VI) (VII)

the unit (V) being present in proportions of between 0 and 30%, the
unit (VI) in proportions of between 5% and 50% and the unit (VII) in
10 proportions of between 30% and 90%, it being understood that, in this

unit (VII), R represents a group of formula:

TQ Tm
R;—C—(0),—cC

« (VII)

15 in which, if q = 0, R;;, Ry, and R;3, which may be identical or
different, each represent a hydrogen atom, a methyl, hydroxyl, acetoxy
or amino residue, a monoalkylamine residue or a dialkylamine residue
that are optionally interrupted by one or more nitrogen atoms and/or
optionally substituted with one or more amine, hydroxyl, carboxyl,

20 alkylthio or sulfonic groups, an alkylthio residue in which the alkyl
group bears an amino residue, at least one of the groups Ri;, Riz and
R;; being, in this case, a hydrogen atom;

or, if ¢ = I, Ri1, Ri2 and Ry3 each represent a hydrogen atom,
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as well as the salts formed by these compounds with bases or acids.
(6) polymers derived from the N-carboxyalkylation of chitosan.
(7) polymers of units corresponding to the general formula (IX)
described, for example, in French patent 1 400 366:

R

14
————iéH——CHg (CH CHW

| |
LCOOH CO

(IX)

in which R4 represents a hydrogen atom, a CH;0, CH3CH,O or phenyl
group, R;s denotes a hydrogen atom or a C;.4 alkyl group such as
methyl or ethyl, R;s denotes a hydrogen atom or a C;.4 alkyl group
such as methyl or ethyl, R;7 denotes a C;_4 alkyl group such as methyl
or ethyl or a group corresponding to the formula: -R;s-N(Rj6)2, Ris
representing a -CH,-CH,-, -CH,-CH;,-CH;,- or -CH,-CH(CH3;)- group,
Ri¢ having the meanings mentioned above,

and also the higher homologues of these groups, containing up
to 6 carbon atoms.

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

a) polymers obtained by the action of chloroacetic acid or
sodium chloroacetate on compounds comprising at least one unit of
formula:

-D-X-D-X-D- (X)

where D denotes a
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group and X denotes the symbol E or E’, E or E’, which may be
identical or different, denote a divalent group that is an alkylene group
with a straight or branched chain containing up to 7 carbon atoms in
the main chain, which is unsubstituted or substituted with hydroxyl
groups and which can comprise, in addition, oxygen, nitrogen and
sulfur atoms and 1 to 3 aromatic and/or heterocyclic rings; the oxygen,
nitrogen and sulfur atoms being present in the form of ether, thioether,
sulfoxide, sulfone, sulfonium, alkylamine or alkenylamine groups,
hydroxyl, benzylamine, amine oxide, quaternary ammonium, amide,
imide, alcohol, ester and/or urethane groups.
b) the polymers of formula:
-D-X-D-X- (XI)

where D denotes a

group and X denotes the symbol E or E’ and at least once E’; E having
the meaning given above and E’ is a divalent group that is an alkylene
group with a straight or branched chain having up to 7 carbon atoms in
the main chain, which is unsubstituted or substituted with one or more
hydroxyl groups and containing one or more nitrogen atoms, the
nitrogen atom being substituted with an alkyl chain that is optionally
interrupted by an oxygen atom and necessarily comprising one or more
carboxyl functions or one or more hydroxyl functions and betainized
by reaction with chloroacetic acid or sodium chloroacetate.

(9) (C;i-Cs)alkyl vinyl ether/maleic anhydride copolymers
partially modified by semiamidation with an N,N-
dialkylaminoalkylamine such as N,N-dimethylaminopropylamine or by
semiesterification with an N,N-dialkanolamine. These copolymers can

also comprise other vinyl comonomers such as vinylcaprolactam.
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According to one preferred embodiment of the invention, the
amphoteric fixing polymers that may be used in the aerosol device
according to the invention may be chosen from branched block
copolymers comprising:

(a) nonionic units derived from at least one monomer chosen
from C;-Cy¢ alkyl (meth)acrylates, N-mono(C,-C;; alkyl)-
(meth)acrylamides and N,N-di(C,-C;, alkyl)(meth)acrylamides,

(b) anionic units derived from at least one monomer chosen
from acrylic acid and methacrylic acid, and

(c) polyfunctional units derived from at least one monomer
comprising at least two polymerizable unsaturated functional groups,

and preferably having a structure consisting of hydrophobic
blocks onto which are fixed, via polyfunctional units (c¢), a number of
more hydrophilic blocks.

Preferably, the amphoteric polymers have at least two glass
transition temperatures (Tg), at least one of which is greater than 20°C
and the other is less than 20°C.

The preferred amphoteric polymers are polymers comprising
units derived from:

a) at least one monomer chosen from acrylamides and
methacrylamides substituted on the nitrogen with an alkyl group,

b) at least one acidic comonomer containing one or more
reactive carboxylic groups, and

c) at least one basic comonomer such as acrylic and
methacrylic acid esters containing primary, secondary, tertiary and
quaternary amine substituents, and the product of quaternization of
dimethylaminoethyl methacrylate with dimethyl or diethyl sulfate.

Mention may be made in particular of the polymers sold under
the name Amphomer by the company National Starch.

The nonionic fixing polymers that may be used according to the
present invention are sclected, for example, from:

- polyalkyloxazolines;

- vinyl acetate homopolymers;



10

15

20

25

30

WO 2013/167530 PCT/EP2013/059382

18

- vinyl acetate copolymers, such as, for example, copolymers of
vinyl acetate and acrylic ester, copolymers of vinyl acetate and
ethylene, or copolymers of vinyl acetate and maleic ester, for example
dibutyl maleate,

- homopolymers and copolymers of acrylic esters, for instance
copolymers of alkyl acrylates and of alkyl methacrylates, such as the
products sold by the company R6hm & Haas under the names Primal®
AC-261 K and Eudragit® NE 30 D, by the company BASF under the
name 8845, or by the company Hoechst under the name Appretan®
N9212,

- copolymers of acrylonitrile and a nonionic monomer chosen,
for example, from butadiene and alkyl (meth)acrylates, such as the
products sold under the name CJ 0601 B by the company Réhm &
Haas,

- styrene homopolymers;

- styrene copolymers, for instance copolymers of styrene and of
an alkyl (meth)acrylate, such as the products Mowilith® LDM 6911,
Mowilith® DM 611 and Mowilith® LDM 6070 sold by the company
Hocchst, and the products Rhodopas® SD 215 and Rhodopas® DS 910
sold by the company Rhone-Poulenc, copolymers of styrene, of alkyl
methacrylate and of alkyl acrylate, copolymers of styrene and of
butadiene, or copolymers of styrene, of butadiene and of
vinylpyridine,

- polyamides,

- vinyllactam homopolymers such as vinylpyrrolidone
homopolymers and such as the polyvinylcaprolactam sold under the
name Luviskol® Plus by the company BASF,

- vinyllactam copolymers such as a
poly(vinylpyrrolidone/vinyllactam) copolymer sold under the trade
name Luvitec® VPC 55K65W by the company BASF,
poly(vinylpyrrolidone/vinyl acetate) copolymers, such as those sold
under the name PVPVA® S630L by the company ISP, Luviskol® VA
73, VA 64, VA 55, VA 37 and VA 28 by the company BASF; and

poly(vinylpyrrolidone/vinyl acetate/vinyl propionate) terpolymers, for
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instance the product sold under the name Luviskol® VAP 343 by the
company BASF, and

- poly(vinyl alcohols).

The alkyl groups of the nonionic polymers mentioned above
preferably have from 1 to 6 carbon atoms.

Preferably, the fixing polymer(s) used in the aerosol device
according to the invention are nonionic fixing polymers, in particular
nonionic fixing polymers chosen from vinyllactam homopolymers,
such as vinylpyrrolidone homopolymers, polyvinylcaprolactam, and
vinyllactam copolymers, such as a poly(vinylpyrrolidone/vinyllactam)
copolymer, poly(vinylpyrrolidone/vinyl acetate) copolymers and
poly(vinylpyrrolidone/vinyl acetate/vinyl propionate) terpolymers.

More preferentially, the nonionic fixing polymer(s) used in the
acrosol device according to the invention are chosen from vinyllactam
homopolymers, such as vinylpyrrolidone homopolymers and
polyvinylcaprolactam. In one preferred variant of the invention, the
fixing polymer is polyvinylcaprolactam.

The fixing polymer(s) are present in an amount preferably
ranging from 0.1% to 10% by weight, better still from 0.5% to 8% by
weight and even more preferentially from 1% to 5% by weight relative
to the total weight of the composition.

As C;.4 monoalcohol(s) that may be used in the aerosol device
of the invention, mention may be made especially of ethanol or
isopropanol, and better still ethanol.

The C,.4 monoalcohol(s) are preferably present in an amount
ranging from 10% to 70% by weight, better still from 15% to 60% by
weight and even more preferentially from 20% to 50% by weight
relative to the total weight of the composition.

The composition according to the invention may contain one or
more additional organic solvents such as polyols, for instance
glycerol, propylene glycol or polyethylene glycols.

It may also contain water.

Preferably, it contains less than 5% by weight of water relative

to the total weight of the composition. Even more preferentially, it
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does not contain any added water. The composition is then said to be
anhydrous.

Examples of propellants that may be used in the aerosol device
of the present invention are liquefied gases such as dimethyl ether,
1,1-difluoroethane, or Cs.s alkanes, for instance propane, isopropane,
n-butane, isobutane or pentane, or compressed gases such as air,
nitrogen or carbon dioxide, and mixtures thereof.

Mention may be made preferentially of Cs.s alkanes and in
particular propane, n-butane and isobutane, and mixtures thercof.

The propellant(s) are preferably present in an amount ranging
from 10% to 90% by weight, better still from 15% to 80% by weight
and even more preferentially from 20% to 75% by weight relative to
the total weight of the composition.

The cosmetic composition contained in the aerosol device
according to the invention may also contain one or more additives
chosen from silicone derivatives in soluble, dispersed or micro-
dispersed form, clays such as bentone and hectorite, silica,
plasticizers, protective screening agents, acids, bases, nacres, glitter
flakes and fragrances, permanent or temporary dyes, and treating
active agents.

These additives may be present in the composition according to
the invention in an amount ranging from 0 to 20% by weight, relative
to the total weight of the composition.

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

The compositions in accordance with the invention are
conditioned in an acrosol device that is common in cosmetics.

The acrosol device serving for conditioning the composition of
the invention may consist of an outer acrosol can which contains both
the propellant(s) and the other ingredients of the composition in a
single compartment. Preferably, the said device is equipped with a
valve with an inner restriction of 0.3 to 3 mm and better still from 0.5

to 1.5 mm, an inner nozzle of 0.3 to 3 mm and better still from 0.5 to
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1.5 mm, and an additional gas intake of 0.3 to 3 mm and better still
from 0.5 to 1.5 mm. The device also comprises a push button which is
equipped with a direct outlet orifice with a diameter of between 0.25
and 1 mm and preferably between 0.4 and 0.7 mm.

According to another variant, the aerosol device may be in two
compartments, formed from an outer aerosol can comprising an inner
bag hermetically welded to a valve. The various ingredients of the
composition are introduced into the inner bag and a compressed gas is
introduced between the bag and the can at a sufficient pressure to
make the product come out in the form of a spray through a nozzle
orifice. Preferably, the said device is equipped with a valve with an
inner restriction of 0.3 to 3 mm and better still from 0.5 to 1.5 mm,
and an inner nozzle of 0.3 to 3 mm and better still from 0.5 to 1.5 mm.
The device also comprises a push button which is equipped with a
direct outlet orifice with a diameter of between 0.25 and 1 mm and
preferably between 0.4 and 0.7 mm. Such a device is sold, for
example, under the name EP Spray by the company EP-Spray System
SA. The said compressed gas is preferably used at a pressure of
between 1 and 12 bar and better still between 9 and 11 bar.

The sprayed compositions are in the form of a spray.

The present invention also relates to a cosmetic treatment
process, especially a process for shaping the hair and/or for holding
the hairstyle, comprising the use of a composition as described above.

In particular, the process for shaping and/or holding the
hairstyle comprises a step of applying to wet or dry hair a composition
as defined previously vaporized from an aerosol device according to
the invention, to be rinsed out or left in after an optional leave-in time
or after optional drying.

Preferably, the cosmetic composition according to the
invention is not rinsed off.

The cosmetic composition according to the invention may thus
be used on wet or dry hair. Preferably, the cosmetic composition is

applied to clean hair.
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According to one particular embodiment of the invention, the
application of the composition may be followed by drying at room
temperature or at a temperature above 40°C.

The drying may be performed immediately after the application

S or after a leave-in time that may range from 1 minute to 30 minutes.

The present invention also relates to the use of the cosmetic
composition defined above sprayed from the acrosol device according
to the invention, for shaping the hair and/or holding the hairstyle, and
especially for giving the hairstyle volume.

10 The example that follows serves to illustrate the invention.

EXAMPLE
In the example that follows, all the amounts are indicated as
weight percentages of product as active materials relative to the total
15 weight of the composition.
The composition below according to the invention was prepared

from the compounds indicated in the table below.

Calcium carbonate™ 5.0%
Polyvinylcaprolactam ** 2.0%
Fragrance 0.1%
Ethanol 29.9%
Isobutane 60.0%

* Sold under the trade name AH Mikhart 40 by the company Provencale S.A.
20 ** Sold under the trade name Luviskol Plus by the company BASF

This composition was then introduced into an aerosol device.

The said device is equipped with a valve with an inner restriction of

0.8 mm, an inner nozzle of 0.6 mm, an additional gas intake of 0.4 mm

25 and a push button with a direct outlet orifice of 0.49 mm. The

composition was sprayed onto a head of hair.



WO 2013/167530 PCT/EP2013/059382

23

After drying, it is found that volume and body are given to the
fibres, while at the same time maintaining a natural look of the head of

hair, without a helmet effect.
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CLAIMS

1. Aerosol device containing a cosmetic composition
comprising:

(i) from 0.1% to 15% by weight relative to the total weight of the
composition, of one or more water-insoluble calcium salts,

(i) one or more fixing polymers,

(ii1) one or more C, 4 monoalcohols, and

(iv) one or more propellants.

2. Acrosol device according to Claim 1, characterized in that
the water-insoluble calcium salt is calcium carbonate.

3. Acrosol device according to Claim 1 or 2, characterized in
that the water-insoluble calcium salt is in the form of a powder
comprising particles with a mean diameter from 2 to 50 pum.

4. Acrosol device according to any one of the preceding
claims, characterized in that the water-insoluble calcium salt(s) are
present in an amount ranging from 0.5% to 10% by weight and better
still from 1% to 5% by weight relative to the total weight of the
composition.

5. Acrosol device according to any one of the preceding
claims, characterized in that the fixing polymer(s) are chosen from
nonionic fixing polymers.

6. Acrosol device according to any one of the preceding
claims, characterized in that the fixing polymer(s) are chosen from
vinyllactam homopolymers, such as vinylpyrrolidone homopolymers,
polyvinylcaprolactam, and vinyllactam copolymers, such as a
poly(vinylpyrrolidone/vinyllactam) copolymer, poly(vinylpyrrolidone/
vinyl acetate) copolymers and poly(vinylpyrrolidone/vinyl
acetate/vinyl propionate) terpolymers, and 18 preferably
polyvinylcaprolactam.

7. Acrosol device according to any one of the preceding
claims, characterized in that the fixing polymer(s) are present in an

amount ranging from 0.1% to 10% by weight, preferably from 0.5% to
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8% by weight and better still from 1% to 5% by weight relative to the
total weight of the composition.

8. Aecrosol device according to any one of the preceding
claims, characterized in that the C,_4 monoalcohol is e¢thanol.

9. Acrosol device according to any one of the preceding
claims, characterized in that the C,.4 monoalcohol(s) are present in an
amount ranging from 10% to 70% by weight, better still from 15% to
60% by weight and even better still from 20% to 50% by weight
relative to the total weight of the composition.

10. Aerosol device according to any one of the preceding
claims, characterized in that the propellant(s) are chosen from Cs;_s
alkanes.

11. Aerosol device according to any one of the preceding
claims, characterized in that the propellant(s) are present in an amount
ranging from 10% to 90% by weight, better still from 15% to 80% by
weight and even better still from 20% to 75% by weight relative to the
total weight of the composition.

12. Aerosol device according to any one of the preceding
claims, characterized in that the composition also contains one or more
polyols.

13. Aerosol device according to any one of the preceding
claims, characterized in that the composition contains less than 5% by
weight of water, and is preferably anhydrous.

14. Aerosol device according to any one of the preceding
claims, characterized in that the composition comprises one or more
additives chosen from silicone derivatives in soluble, dispersed or
micro-dispersed form, clays such as bentone or hectorite, silica,
plasticizers, protective screening agents, acids, bases, nacres, glitter
flakes and fragrances, permanent or temporary dyes, and treating
active agents.

15. Process for shaping the hair and/or for holding the
hairstyle, comprising a step of applying to wet or dry hair a cosmetic

composition sprayed from an aerosol device according to any one of
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Claims 1 to 14, to be rinsed out or left in after an optional leave-in
time or after optional drying.

16. Use of the cosmetic composition sprayed from the aerosol
device according to any one of Claims 1 to 14, for shaping the hair

and/or holding the hairstyle.
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