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POLYMER AS THICKENER AND SUSPENDING AGENT

The present invention relates to novel polymers tay be used as rheology modifying
agents for aqueous formulations and which can iedumt only good thickening and
clearness properties, but also good suspendingrpehces.

Rheology modifying agents, also known as thickenaggnts or viscosity modifying
agents, are present in cleaning compositions, venekiis be in personal care or hygiene
compositions, for example cosmetic compositiongnanaintenance compositions such
as detergent products. These agents have an iofuam the rheological properties (in
particular viscosity) and esthetic properties (sashthe clearness) of the formulation,
which is generally rich in surfactants, and also tba capacity for suspending and
stabilizing particles within the formulation.

Among the rheology modifying agents commonly usedqueous formulations, mention
may be made of alkali-soluble or swellable polymenere commonly known by the
abbreviation “ASE” (for “Alkali-Soluble or Swellabl Emulsions”) and
hydrophobically-modified alkali-soluble or swellabpolymers, more commonly known
by the abbreviation “HASE” (for “Hydrophobically-nddied Alkali-Soluble or
Swellable Emulsions”). Thus, documents such as 062271563, W02014/090709
and CN104292378 describe aqueous compositionsratieg polymers of this type as
rheology modifying agents. Document US 4309330 miless a copolymer in emulsion
obtained from a dicyclopentadiene derivative, asatnmrated monomer, a hydroxylated
unsaturated monomer and another monomer with ayasate function, which is useful
for the preparation of a cross-linked coating. Doeat US 2012/0231056 describes a
method for thickening a formulation by modifying ipH. This formulation is obtained
from a copolymer prepared in direct emulsion andthie absence of cross-linking
monomer.

Formulators are constantly in search of access oweln agents having the
abovementioned properties and, as far as posdibjgoved properties in terms of
performances, especially over a wide pH range.

The present invention aims precisely at satisfythgse objects. Thus, it aims at
proposing novel rheology modifying agents, whicht pnaly have good properties in
terms of thickening effect (viscosity), but alsokeat possible to give formulations that
have good suspending properties and high cleafoksss continuous phase), and which

can do so over a wide pH range.
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The inventors have discovered that it is possibladcess to a formulation that satisfies
all these criteria (viscosity, suspension perforoesnand clearness) by using a specific
polymer as rheology modifying agent. More particlylathe present invention relates,
according to a first of its aspects, to a polymietamed by radical polymerization of a
mixture of monomers comprising:

- atleast one anionic monomer (a) having a polymaetezvinyl group,

- at least one nonionic hydrophobic monomer (b) hganpolymerizable vinyl

group and
- one or several cross-linking monomer(s) (c) inahgdat least one compound of

formula (1):
R

- Ris a hydrogen atom or a methyl group,

0]
in which:

- nis equal to 0 or is an integer from 1 to 30,dgample from 1 to 20, or for
example from 1 to 15, or for example from 1 to 410d
- Rpis a G-Cylinear or branched alkyl group.
Advantageously, as illustrated in the examples fiblaw, the polymers according to the
invention give the aqueous formulation in which ythare used good suspension,
thickening and clearness properties, and do so @wvade pH range, i.e. equally well at
acidic, neutral and basic pH values.
Typically, a polymer according to the inventionoistained by radical polymerization of
a mixture of monomers comprising:
- more than 20% by weight, based on the total wesfimonomers forming the
polymer of at least one anionic monomer (a) hawngolymerizable vinyl
group;
- 45% to 75% by weight, based on the total weightnonomers forming the
polymer of at least one nonionic hydrophobic mononfle) having a
polymerizable vinyl group; and
- less than 5% by weight, based on the total weijlhonomers forming the
polymer of one or several cross-linking monome(¢3)including at least one

compound of formula (1) as defined below.
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The term “suspending properties” or “suspending gxdus intended to denote the ability
of the composition to maintain in suspension plasicin its continuous phase, Iin
particular stably over time, for example duringratie of the composition.

For the purposes of the invention, the term “phatitto be suspended is intended to
denote solid, filled or hollow bodies, but alsouiid) species that are immiscible with the
continuous phase of the formulation or encapsulategdaseous species which may be
characterized by different shapes, textures, strasf compositions, colors and final
properties. As a guide, mention may be made of liexfo particles (for example
polyethylene particles, pounded fruit shells or p&)) nourishing particles (for example
collagen spheres), nacreous patrticles (for exampta titanium, glycol distearates) and
esthetic particles (for example air bubbles, flakespigments, which are optionally
colored). As regards the suspension of air bubblése composition, the particles may
especially have a size of 1, 2 or 3 mm.

The suspension performances may be evaluated Hyirap@ “suspension applicating
test” by determining in particular the elastic mhduvalue G’, the Tandj value and the
elastic resistance value, as described in the ebesntipat follow.

The “clearness” or “clarity” of the composition mée evaluated by measuring the
transmittance of the composition. A method for deteing the transmittance is
described in the examples that follow. It is expegsas a percentage. A composition is
considered as being clear or limpid if it has agraittance, for a wavelength of 500 nm,
of at least 60%, preferably of at least 70% andhewere preferentially of at least 80%.
Other characteristics, advantages and modes oicapph of the polymer according to
the invention will emerge more clearly on readihg tescription and the examples that
follow, which are given as a nonlimiting illustrati.

In the text hereinbelow, the expressions “betweemand ...”, “ranging from ... to ...”
and “varying from ... to ...” are equivalent and ar¢ended to mean that limits are
included, unless otherwise mentioned.

Unless otherwise mentioned, the term “comprisingg”’oshould be understood as

“comprising at least one”.

DESCRIPTION OF A POLYMER ACCORDING TO THE INVENTION

As indicated previously, the polymer according e tinvention obtained by radical

polymerization of a mixture of monomers comprises:

- atleast one anionic monomer (a) having a polymaetezvinyl group,
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- at least one nonionic hydrophobic monomer (b) hganpolymerizable vinyl
group and
- one or several cross-linking monomer(s) (c) inahgdat least one compound of

formula (1):
R

?o{Rl—om

0]
in which:
- Rs a hydrogen atom or a methyl group,
- nis equal to 0 or is an integer from 1 to 30,dgample from 1 to 20, or for
example from 1 to 15, or for example from 1 to 410d
- Rpis a G-Cylinear or branched alkyl group.
Preferably according to the invention, the polyraecording to the invention does not
contain any hydroxylated monomer having a polynadalie vinyl group or else does not
contain any monomer having an isocyanate group.
Also preferably according to the invention, theypoér according to the invention is
obtained by radical polymerization of a mixturen@dnomers consisting of:
- atleast one anionic monomer (a) having a polymaetezvinyl group,
- at least one nonionic hydrophobic monomer (b) hganpolymerizable vinyl
group and
- one or several cross-linking monomer(s) (c) inahgdat least one compound of

formula (1):
R

?o{Rl—om

0]
in which:
- Ris a hydrogen atom or a methyl group,
- nis equal to 0 or is an integer from 1 to 30,dgample from 1 to 20, or for
example from 1 to 15, or for example from 1 to 410d
- Riis a G-Cy linear or branched alkyl group.
Also preferably according to the invention, n isiaieger from 1 to 30, for example from

1 to 20, or for example from 1 to 15, or for exaenfbm 1 to 10.
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In the text hereinbelow, the proportions of monanemtering in the composition of the
polymer according to the invention are expressewva@ght percentages based on the
total weight of monomers used to form the polymer.

According to a particular embodiment, the polymecaading to the invention does not
comprise any monomer unit other than the mononagrglkf), and (c) (with the exception
of the optional presence of fragments of transfienis or of polymerization initiators).

In other words, according to one embodiment varidné sum of the contents of
monomers (a), (b) and (c) in the composition ofgblymer according to the invention is
equal to 100%.

According to another embodiment, the polymer adogrdo the invention may also
comprise one or several additional monomer undisnct from the monomers (a), (b)
and (c).

In particular, the composition of the polymer aciog to the invention may also
comprise one or several monomer(s) (d) having gnpetizable vinyl group and a
hydrophobic hydrocarbon chain and/or one or sevadditional nonionic monomer(s)
(e) as detailed more specifically in the text hapelow.

The monomers (a), (b), (c), (d) and (e) in the cositpon of the polymer according to the
invention are different. In particular, said mona(eg (b) are different from said
monomer(s) (d) and/or from said monomer(s) (e).

According to a particular embodiment, the polymecaading to the invention is a
multiphasic polymer.

For the purposes of the invention, the term “mukigic polymer” is intended to denote a
multiphasic polymer particle, in other words a pobr particle having a
nonhomogeneous composition, prepared via a seqlgudiymerization method in at
least two steps from at least two compositionsy{ottures) of distinct monomers.

As will be presented hereinbelow, on conclusiotheffirst step, a first polymer, referred
to hereinbelow as polymer P1, is obtained by rdagiofymerization from a first mixture
of monomers (a), (b) and (c) and optionally (d)/ande), and then, at the end of the
second step, a second polymer, referred to herdewbas polymer P2, is obtained by
radical polymerization from a second mixture of mmers (a’), (b’) and (¢’) and
optionally (d’) and/or (e’). Given that (a’) is @mionic monomer having a polymerizable
vinyl group, (b’) is a nonionic hydrophobic monomieaving a polymerizable vinyl
group, (c’) is one or several cross-linking monofseoptionally including a compound

of formula (1), (d’) is a monomer having a polyneable vinyl group and an at least,C
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hydrophobic hydrocarbon chain (distinct from (b'@nd (e’) is an optionally nonionic
additional monomer (distinct from (b’)).

According to this particular embodiment, the muiapic particles according to the
invention may especially be core/shell structurtke, first polymer forming the “core”
and the second polymer forming the “shell”. Thisr&/shell” name should not, however,
be interpreted as denoting a particle in which ‘tbere” part is totally covered or
encapsulated with a “shell” part, but as denotingaaticle of controlled morphology
having two distinct phases.

Thus, for the purposes of the invention, the tepulymer according to the invention”
comprises both a polymer obtained by radical polymagon of a single mixture of
monomers as defined below, and a multiphasic palyméin the meaning of the
present invention, i.e. formed from several polyro@mpositions including at least one
polymer composition P1 and one polymer composifi@ras detailed hereinbelow.

For the purposes of the present invention, the tgolymer composition P1” and the
term “polymer P1” are denoted without distinction.

For the purposes of the present invention, the tgolymer composition P2” and the
term “polymer P2” are denoted without distinction.

The term “polymer P1” may be understood as a sipglgmer P1 as defined above or
several polymers P1 obtained by sequential polyragan.

Similarly, the term “polymer P2” may be understa@sia single polymer P2 as defined
above or several polymers P2 obtained by sequgrtiginerization.

According to a particular embodiment, the polymérd®es not comprise any monomer
units other than the monomers (a), (b) and (c)hwite exception of the optional
presence of fragments of transfer agents or ofrpefization initiators).

According to a particular embodiment, the polym2rd®es not comprise any monomer
units other than the monomers (a’), (b’) and (aijtld the exception of the optional
presence of fragments of transfer agents or ofrpehzation initiators).

In other words, according to an embodiment varidhg sum of the contents of
monomers (a), (b) and (c) in the composition of pogymer P1 (respectively (a’), (b’)
and (c’) in the composition of the polymer P2) ggial to 100%.

According to another embodiment, the polymer P1l/@nthe polymer P2 may also
comprise one or several additional monomer undi&jnct from the monomers (a), (b)

and (c) (respectively (a’), (b") and (c’)).
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In particular, the composition of the polymer Pésfrectively of the polymer P2) may
also comprise one or several monomer(s) (d) (résede (d’')) having a polymerizable
vinyl group and a hydrophobic hydrocarbon chain/andne or several optionally
nonionic additional monomer(s) (e) (respectively)(as detailed more specifically in the
text hereinbelow).

Moreover, it is understood that the monomers (a) @) (respectively (b) and (b’),
respectively (c) and (c’), respectively (d) and) (despectively (e) and (e")) entering in
the composition of the polymer P1 and of the poly2 may be of the same nature in
the polymer P1 and in the polymer P2, or of diffeneature.

The monomers (a), (b), (c), (d) and (e) in the cosion of the polymer P1 are
different. In particular, said monomer(s) (b) anffedent from said monomer(s) (d)
and/or from said monomer(s) (e). This is likewise tase for the monomers (a’), (b"),
(c), (d) and (e") in the composition of the polgmP2.

According to a particular embodiment, the polym#&fpBlymer P2 weight distribution of
the multiphasic polymer according to the inventisnbetween 45/55 and 95/5, in
particular between 60/40 and 90/10.

Anionic monomer having a polymerizable vinyl group known as “monomer (a)”

According to a particular embodiment, the anionicnemers (a) (and (a’)) having a
polymerizable vinyl group, referred to more simpiythe text hereinbelow as “anionic
monomers”, comprise at least one carboxylic group.

In particular, the anionic monomers may be chosem facrylic acid, methacrylic acid,
maleic acid, itaconic acid, crotonic acid and tmeixtures, and/or the salts of these acids.
According to a particular embodiment, the anionionmmers may be chosen from
among acrylic acid and/or methacrylic acid mononagid/or one of their salts.
According to another embodiment, the anionic monsnmeay be chosen from among
acrylic acid and/or methacrylic acid monomers.

Preferably, the anionic monomer of the polymer adiog to the invention is methacrylic
acid (MAA).

Said anionic monomer(s) may represent more than R@%eight, for example at least
23% by weight, or for example at least 25% by weighparticular from 25% to 50% by
weight, and more particularly from 27% to 41% byigix, based on the total weight of

monomers forming the polymer.
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According to a particular embodiment, when the pwy according to the invention is a
multiphasic polymer:

- said anionic monomer(s) (a) may represent moan tB0% by weight, for
example at least 23% by weight, or for exampleeast 25% by weight, in particular
from 25% to 50% by weight, and more particularlgnir 27% to 41% by weight, based
on the total weight of monomers forming the polymér and

- said anionic monomer(s) (a’) may represent mban t20% by weight, for
example at least 23% by weight, or for exampleeast 25% by weight, in particular
from 25% to 50% by weight, and more particularlgnir 26% to 35% by weight, based
on the total weight of monomers forming the polym@ar
According to yet another embodiment, the mass ptmpo of monomer (a’) in the
polymer P2 (mass content of monomers (a’) basedhentotal weight of monomers
forming the polymer P2) is less than that in thyper P1 (mass content of monomers

(a) based on the total weight of monomers formimgggolymer P1).

Nonionic hydrophobic monomer having a polymerizablevinyl group, known as

“monomer (b)”

The nonionic hydrophobic monomers (b) (and (b’)Yihg a polymerizable vinyl group,
referred to more simply in the text hereinbelow‘@snionic hydrophobic monomers”,
are monomers not having any positive charge omaggative charge in aqueous solution.
They may be chosen from among esters, amidesrdesibf acrylic or methacrylic acids
or from among acrylonitrile, styrene, methylstyredasobutylene, vinylpyrrolidone or
vinylcaprolactam.

Most particularly, the nonionic hydrophobic monomeray be chosen from among-C
Cs alkyl acrylates or &Cg alkyl methacrylates, such as methyl acrylate, legloyylate
(also known as EA in the text hereinbelow), butylytate, 2-ethylhexyl acrylate, methyl
methacrylate, ethyl methacrylate, butyl methaceykatd their mixtures.

According to a particular embodiment, the noniohigrophobic monomers may be
chosen from among methyl acrylate, ethyl acrylatgyl acrylate, ethyl methacrylate and
their mixtures.

In particular, the nonionic hydrophobic monomer tbé polymer according to the
invention may be ethyl acrylate.

Said nonionic hydrophobic monomer(s) may reprefem 45% to 75% by weight, in
particular from 48% to 68% by weight and more gatarly from 50% to 64% by
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weight, based on the total weight of monomers fagrthe polymer according to the
invention.

Said anionic monomer(s) and said nonionic hydroghobonomer(s) may represent
more than 83% by weight, in particular between 88%9d 99.8% or between 85% and
99.6% by weight of the overall composition of th@ymer of the invention.

The term “overall composition” means the total virigf the monomers used for the
synthesis of the polymer according to the invention

According to a particular embodiment, the polymecarding to the invention is such
that:

- the anionic monomer is chosen from among acadid and/or methacrylic
acid and/or one of their salts; for example, ith®sen from among acrylic acid and/or
methacrylic acid; in particular, this monomer isthaerylic acid, and

- the nonionic hydrophobic monomer is chosen fronoiag methyl acrylate,
ethyl acrylate, butyl acrylate, ethyl methacrylated their mixtures, in particular this
monomer is ethyl acrylate.

According to a particular embodiment, when the pwy according to the invention is a
multiphasic polymer, said nonionic hydrophobic moweo(s) (b) may represent from
45% to 75% by weight, in particular from 48% to 6B%weight and more particularly
from 50% to 60% by weight, based on the total weigh monomers forming the
polymer P1 and said nonionic hydrophobic monomé€i(3)may represent from 45% to
75% by weight, in particular from 50% to 68% by glgi and more particularly from
55% to 64% by weight, based on the total weighhohomers forming the polymer P2.
According to a particularly preferred embodimehg tnass proportion of monomers (b’)
in the polymer P2 (mass content of monomers (b‘$edaon the total weight of
monomers forming the polymer P2) is greater tha ith the polymer P1 (mass content
of monomers (b) based on the total weight of monsrf@ming the polymer P1).
According to one embodiment, the nonionic hydroptiolmonomers (b’)/anionic
monomers (a’) weight distribution in the compositiof the polymer P2 is between
60/40 and 85/15, in particular between 65/35 anl@@®0

According to a particular embodiment, the noniomyclrophobic monomers (b)/anionic
monomers (a) weight distribution in the compositadrthe polymer P1 is between 53/47
and 70/30, in particular between 55/45 and 68/32.
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Cross-linking monomer including at least one compaud of formula (1), known as

“monomer (c)”

The mixture of monomers compliant with the inventialso comprises one or several
cross-linking monomer(s) (c) including at least @eepound of formula (I) as defined
below.

According to a particular embodiment, when the pwy according to the invention is a
multiphasic polymer, the mixtures of monomers lagdio the polymer P1 and to the
polymer P2 both also comprise one or several dimokgg monomer(s) (c) and (c’),
respectively, only one of the monomers (c) and ¢oinprising at least one compound of
formula (1) as defined below. Thus, according tis #mbodiment, either the mixture of
monomers leading to the polymer P1 or the mixtdmmonomers leading to the polymer
P2 comprises a compound of formula (1) as defiredv.

According to another particular embodiment, whee {molymer according to the
invention is a multiphasic polymer, the mixturesnwdbnomers leading to the polymer P1
and to the polymer P2 both also comprise one oeraéeross-linking monomer(s) (c)
and (c’), respectively, each of the monomers (c)l &) comprising at least one
compound of formula (I) as defined below.

The cross-linking monomers (c) and (c’) are reférte more simply in the text
hereinbelow as “cross-linking monomers”.

According to a particular embodiment, the polymesarding to the invention comprises
as cross-linking monomer only one compound of fdengl).

According to another embodiment, it comprises tuftecknt cross-linking monomers
including at least one compound of formula (1).

According to yet another embodiment, it comprisésed¢ different cross-linking
monomers including at least one compound of forn(ijla

The cross-linking monomer(s) are used to generatpolgmer in the form of a
three-dimensional network.

The compound of formula (I) and the optional addiéil cross-linking monomer(s) are
defined below.

(a) Compound of formula (1)

As presented previously, the mixtures of monomesmmiant with the invention

necessarily comprise as cross-linking monomerest lene compound of formula (1):
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R

:}—o{Rl—om

0]

in which:

- R is a hydrogen atom or a methyl group,

- nis equal to zero or is an integer from 1 tof80example from 1 to 20, or for
example from 1 to 15, or for example from 1 to 4Qd

- Ry is a G-Cy linear or branched alkyl group.

It is understood that the ester-ether chain maljniied to the tricyclo[5.2.13f]decenyl

ring either via the carbon atom of the tricycletéead above or via the carbon atom of

the tricycle located below the bond starting frdma bxygen atom of the group -[R1:0]

According to one embodiment, the compound of foen{l)l is such that R is a hydrogen

atom or a methyl group,;Rs a -(ChH).- group, and n is 1.

According to another embodiment, the compound omtda (I) is such that R is a

hydrogen atom and n is equal to zero.

According to yet another embodiment, the compouhdoonula () is chosen from

among:

ethylene glycol dicyclopentenyl ether methacrylé@tso known as ethylene
glycol tricyclo[5.2.1.6°/decene methacrylate, EGDCPEMA, for instance
Fancryl FA-512M"™ or Fancryl FA-512MT" sold by the company Hitachi
Chemical),

ethylene glycol dicyclopentenyl ether acrylate ¢ateaown as ethylene glycol
tricyclo[5.2.1.6/decene acrylate, EGDCPEA, for instance Fancryl
FA-512AS™ sold by the company Hitachi Chemical),

dicyclopentenyl ether acrylate (also known as tiicf5.2.1.6-decene
acrylate, for instance Fancryl FA-511ARS sold by the company Hitachi
Chemical) and

their mixtures, for example the mixture of EGDCP&Ad of EGDCPEMA.

According to yet another embodiment, the compourfdranula (I) is EGDCPEA.

According to yet another of its aspects, the presarention relates to the use of a

monomer of formula (1):

R

:(}—o{Rl—ot@E}

(1
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in which:
- R is a hydrogen atom or a methyl group,
- n is equal to zero or is an integer from 1 tof80.example from 1 to 20,
or for example from 1 to 15, or for example fronto110, and
- R1is a G-Cy linear or branched alkyl group,
in an amount of less than 5% by weight based ortata¢ weight of monomers forming
the polymer, to prepare a polymer, in particulaptepare a polymer whose composition
is defined above.

The present invention also relates to the usenobaomer of formula (1):
R

?O—[Rl—om

- R is a hydrogen atom or a methyl group,

0]
in which:

- n is equal to zero or is an integer from 1 tof80.example from 1 to 20,
or for example from 1 to 15, or for example fronto110, and
- Ry is a G-Cy linear or branched alkyl group,
in an amount of less than 5% by weight based ortata¢ weight of monomers forming
the polymer, to cross-link a polymer/mixture of marers, in particular to cross-link a
mixture of monomers as mentioned above.

(b) Additional cross-linking monomer(s)

As indicated above, the mixtures of monomers ccoemphvith the invention may, besides
a compound of formula (1) as cross-linking mononaso comprise another or several
other additional cross-linking monomer(s) (c) aistifrom the compound of formula (1)
as defined previously.

According to a particular embodiment, the polymesarding to the invention comprises
only one other cross-linking monomer distinct frime compound of the formula (I).
According to another embodiment, it comprises twitecknt cross-linking monomers,
distinct from the compound of formula (1).

According to the present invention, use is madeadditional cross-linking monomer
distinct from a compound of formula (I), of a monemwhich is a polyunsaturated
compound. This compound may comprise two, threseweral ethylenic unsaturations.
The additional cross-linking monomer may have hptiflic, hydrophobic or

amphiphilic nature.
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Examples of these compounds include di(meth)a@yampounds such as polyalkylene
glycol di(meth)acrylate, especially polypropylen¢ycgl di(meth)acrylate, ethylene
glycol di(meth)acrylate, polyethylene glycol di(rhicrylate, triethylene glycol
di(meth)acrylate, 1,3-butylene glycol di(meth)aatg, 1,6-butylene glycol
di(meth)acrylate, 1,6-hexanediol di(meth)acrylate, neopentyl glycol
di(meth)acrylate, 1,9-nonanediol di(meth)acrylate,but also 2,2’-bis(4-
(acryloxypropyloxyphenyl)propane, 2,2'-bis(4-(aosgdiethoxyphenyl)propane and
zinc acrylate; trilmeth)acrylate compounds sucltriasethylolpropane tri(meth)acrylate
and ethoxylated trimethylolpropane trilmeth)acrylat trimethylolethane
trilmeth)acrylate, pentaerythritol trilmeth)acrgat and trimethylolmethane
trilmeth)acrylate; tetra(meth)acrylate compoundschsuas ditrimethylolpropane
tetra(meth)acrylate, tetramethylolmethane tetrafjaetylate and pentaerythritol
tetra(meth)acrylate; hexa(meth)acrylate compoundsch s as dipentaerythritol
hexa(meth)acrylate; penta(meth)acrylate compoundsch s as dipentaerythritol
penta(meth)acrylate; allylic compounds such asl &heth)acrylate, diallyl phthalate,
diallyl itaconate, diallyl fumarate, diallyl mal@atand triallyl cyanurate; polyallyl ethers
of sucrose containing from 2 to 8 groups per md&qolyallyl ethers of pentaerythritol
such as pentaerythritol diallyl ether, pentaerytiririallyl ether and pentaerythritol
tetraallyl ether; trimethylolpropane polyallyl eteesuch as trimethylolpropane diallyl
ether and trimethylolpropane triallyl ether. Othmlyunsaturated compounds include
divinyl glycol, divinylbenzene, divinylcyclohexyinal methylenebisacrylamide.
According to another aspect, the additional crodgfilg monomers may be prepared via
an esterification reaction of a polyol with an unsated anhydride such as maleic
anhydride or itaconic anhydride or via an additreaction with an isocyanate such as
3-isopropenyldimethylbenzene isocyanate.

Use may also be made of the following compoundshitain additional cross-linking
monomers: polyhaloalkanols such as 1,3-dichloroizognol and
1,3-dibromoisopropanol; haloepoxyalkanes such dshkpohydrin, epibromohydrin,
2-methylepichlorohydrin and epiiodohydrin; polyglygl ethers such as 1,4-butanediol
diglycidyl ether, glycerol 1,3-diglycidyl ether,jsiiene glycol diglycidyl ether, propylene
glycol diglycidyl ether, diethylene glycol diglygid ether, neopentyl glycol diglycidyl
ether, polypropylene glycol diglycidyl ether, bigpiol A-epichlorohydrin epoxy resin

and mixtures.
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According to a particular embodiment, the additiarass-linking monomers used in the
polymer according to the invention are chosen ftofunctional cross-linking agents.
They may be in particular trimethylolpropane trifmacrylate (TMPTA) or ethoxylated
trimethylolpropane tri(meth)acrylate (for instanddPTA 30E).

According to one embodiment, the mixture of monanbat is suitable for use in the
invention also comprises as cross-linking mononasgraf least one monomer different
from the compound of formula (I), chosen from theoup consisting of
trimethylolpropane triilmeth)acrylatesthoxylated trimethylolpropane tri(meth)acrylate,
ethylene glycol di(meth)acrylate, methylenebisaamyidde, triallyl cyanurate, diallyl
phthalate, diallyl maleate and their mixtures.

According to another embodiment, the mixture of opmmers compliant with the
invention comprises as cross-linking monomers twietircit monomers, namely
EGDCPEA and TMPTA.

According to yet another embodiment, the mixturenainomers compliant with the
invention comprises as cross-linking monomers twetircit monomers, namely
EGDCPEA and TMPTA 30E.

Said cross-linking monomer(s) may represent leas 8% by weight, in particular from
0.2% to 4.5%, more particularly from 0.25% to 1.15% weight, and even more
particularly from 0.40% to 1.05% by weight, based the total weight of monomers

forming the polymer according to the invention.

Monomer having a polymerizable vinyl group and a hdrophobic hydrocarbon

chain, known as “monomer (d)”

The mixture of monomers compliant with the inventimay also comprise at least one
monomer (d) (or (d’)) having a polymerizable vimybup and an at least;§; preferably
Ci2 to Gsg, hydrophobic hydrocarbon chain, which is prefeyatskyalkylated, distinct
from the monomer (b) (or (b")) if it is the mononel’)).
These monomers may be more particularly chosen fiorang monomers of formula
(1) below:
T-A-Z (1)

in which:

- T represents a polymerizable group allowing the obpperization of the

monomer (d) (or (d’)),

- Arepresents a polymeric chain constituted of:
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- m units of alkylene oxide of formula -GEHR;O- with R, representing
an alkyl group comprising from 1 to 4 carbons, égample an ethyl or
methyl group, and m varying from 0 to 150,
- p units of alkylene oxide of formula -GAHR,O- with R, representing
an alkyl group comprising from 1 to 4 carbons, égample an ethyl or
methyl group, and p varying from 0 to 150,
- n units of ethylene oxide with n varying from 0160, or from 10 or 15
to 150, or from 10 or 15 to 100, or from 15 to 60from 15 to 30,
in which the alkylene oxide units of formula -@EHR;O-, the alkylene
oxide units of formula -CFCHR,O- and the ethylene oxide units are
distributed in blocks, alternating or random and
- Z represents a saturated or unsaturated, lineancbed, cyclic or polycyclic,
fatty chain of at least 10 carbon atoms, for exanaG, to Gsschain, optionally
comprising one or several heteroatom(s) such asxiample O, S, N or P.
According to a preferred embodiment, the sum oprand n is not zero.
The term “propoxylated units PO” and “butoxylatetits BO” means ethoxylated units
bearing on one or other of their carbons a methyetbyl radical, respectively. An
ethoxylated unit is a —CGHCH,-O unit.
The term “fatty chain” means an aliphatic hydrocerizhain of a fatty acid, which is
linear, branched, cyclic or polycyclic, comprisiagleast 10 carbon atoms, for example
from 12 to 36 carbon atoms, optionally comprisimg @r several heteroatom(s) such as
for example O, S, N or P.
According to one embodiment, the chain Z is a bmadcchain comprising 16 carbon
atoms.
The end T more particularly represents a radicataining a polymerizable unsaturated
group, belonging to the group of acrylic, methacryinaleic, itaconic or crotonic esters.
The end T may especially be chosen from among atesyimethacrylate, allylic, vinyl,
methacrylurethane arada-dimethyl-m-isopropenyl benzyl urethane groups.
According to one embodiment, the monomer (d) o) (rresponds to formula (111)
below:
CH,=C(Ry)-COO-A-Z (Il
in which:

- Ry represents H or GHand
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- A and Z have the same definition as in formulpgbove.

According to a particular embodiment, A in the admentioned formulae (1) and (lII)
represents a polymer chain consisting of 15 to 1®Qparticular from 15 to 50 and
especially from 15 to 30 ethylene oxide units.
As examples, the monomer (d) (or (d’)) may correspto formula (1) or (11l) in which
A and Z are such that:

- m and p are equal to zero, n is equal to 25relRresents C§l Z is a branched
chain comprising 16 carbon atoms, namely 2-hexgkdanyl,

- m and p are equal to zero, n is equal to 25reRresents C§l Z is a branched
chain comprising 32 carbon atoms,

-m and p are equal to zero, n is equal to 25eRresents Ckl Z is a linear chain
comprising 22 carbon atoms,

- m and p are equal to zero, n is equal to 36reRresents C§l Z is a branched
chain comprising 20 carbon atoms, namely 2-octgbdlecyl, or

- m and p are equal to zero, n is equal to 30relRresents C§l Z is an oxo chain
comprising 12 carbon atoms.
According to one particular embodiment, when thimper according to the invention is
a multiphasic polymer, said monomer(s) (d) may tesgnt only in the polymer P1.
According to another particular embodiment, whee {molymer according to the
invention is a multiphasic polymer, said monomeh@ying a polymerizable vinyl group
and a hydrophobic hydrocarbon chain (named (dthat case) may be present only in
the polymer P2.
Alternatively, said monomer(s) (d) and (d’) maygdresent both in the polymer P1 and in
the polymer P2 of the multiphasic polymer of theention.
Said monomer(s) (d), and optionally (d’), may reyere from 0 to 20% by weight, in
particular from 1 to 15% by weight, and more paiacly from 2 to 12% by weight,
based on the total weight of monomers forming thlgrper according to the invention.
In particular, said monomer(s) (d) may be used ipr@portion of at least 0.5% by
weight, in particular from 0.5 to 12% by weight,skd on the total weight of monomers
forming the polymer P1.
In particular, said monomer(s) (d’) may be usedaiproportion of at least 0.5% by
weight, in particular from 0.5 to 12% by weight,skd on the total weight of monomers

forming the polymer P2.
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Optionally nonionic additional monomer, known as “nobnomer (e)”

The mixture of monomers compliant with the inventimay also comprise at least one

additional monomer (e) (or (e’)), which is optidyainonionic, distinct from the

monomer (b) (or (b’) if it is the monomer (€’)).

These optionally nonionic additional monomers (ed ge’) may be chosen more

particularly from among:

2-acrylamido-2-methylpropanesulfonic acid (espégialich as the product sold
under the name AMPS® by the company Lubrizol) andalts,

the unsaturated telomers of acrylic acid,

the monomers of formula (el):

R, (CHOH (o)

in which:
- R4 Ry, and Rrepresent, independently of one another, H og &l
- nisaninteger equalto 1 orto 2 and

the monomers of formula (e2):

R R

-

R. X—(AO);R,

c

(e2)
in which:

- Ra, Ry, Reand Ry represent, independently of one another, H og,CH

- Xrepresents (C=0) or (G with r=0, 1 or 2,

- (AO) represents a polyalkoxylated chain constitutéadlkoxylated units,
distributed in blocks, alternating or random, closeom among the
ethoxylated units EO, the propoxylated units PO tlwedbutoxylated units
BO and

- gisequal to 0 or represents an integer varyiogft to 150.

In particular, the additional monomers of formutd  may be chosen from among allyl

alcohol (n=1), methallyl alcohol (n=1) and isoprefm=2). For example, the optional

monomer is isoprenol.

The term “unsaturated telomers of acrylic acid” mealigomers of acrylic acid or of

acryloxypropionic acid, of formula (IV):
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ﬁ o
I
CH=CH—C—0(CH;~CH;~C—0) H

n

(V)

where n is an integer varying from 1 to 10. Theseous oligomers may be in a mixture.
When n = 1, the oligomer is an acrylic acid dimer.

It is understood that the various particular embuatits described for each of the anionic
monomers, nonionic hydrophobic monomers, crossdmknonomers, monomers having
a polymerizable vinyl group and a hydrophobic hydmbon chain and optionally
nonionic additional monomers of the polymer acaogdito the invention may be
combined.

Said optionally nonionic additional monomer(s) &ayl optionally (e’) may represent less
than 50% by weight, in particular less than 40%weyght and more particularly from
1% to 30% by weight, based on the total weight @inomers forming the polymer
according to the invention.

According to a particular embodiment, the polymeraading to the invention is obtained
from a mixture of monomers comprising at leastfdti®@wing monomers:

- one or several anionic monomer(s) chosen fromngnaxrylic acid and/or
methacrylic acid and/or one of their salts, prdigracrylic acid and/or methacrylic acid,
in particular methacrylic acid,

- one or several nonionic hydrophobic monomer(s)sen from among
methyl acrylate, ethyl acrylate, butyl acrylatd)ytmethacrylate and their mixtures, in
particular ethyl acrylate,

- one or several cross-linking monomer(s) as ddfimeviously including at
least one compound of formula (I) chosen from ametiylene glycol dicyclopentenyl
ether methacrylate, ethylene glycol dicyclopentestiiler acrylate, dicyclopentenyl ether
acrylate and their mixtures, preferably EGDCPEA,CESPEMA and their mixtures, in
particular EGDCPEA,

- optionally one or several monomer(s) having aym@rizable vinyl group
and a hydrophobic hydrocarbon chain as describexdaqrsly and

- optionally one or several optionally nonionic dmshal monomer(s) as

defined previously.

METHOD FOR PREPARING A POLYMER ACCORDING TO THE

INVENTION
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The polymer according to the invention may be pregavia conventional
polymerization techniques starting especially frehe monomers (a), (b), (¢) and
optionally (d), (e) and one or several other ciladgng monomer(s) distinct from a
compound of formula (I) as defined previously.
According to one embodiment, the polymer accordmthe invention may be obtained
by emulsion, dispersion or solution radical polymnation.
According to another embodiment, the polymer adogrtb the invention is obtained by
emulsion radical polymerization.
Polymerization is carried out in suitable solveirighe presence of known initiators.
By way of example, the polymerization initiator még a persulfate salt, such as
ammonium persulfate.
The emulsion radical polymerization may be caroed in the presence of at least one
surfactant and optionally of at least one chaindfer agent, for regulating the molecular
mass of the chains produced during the polymednati
As surfactants that may be used, mention may besrofad

- anionic surfactants, such as for example a fatig salt, an alkyl sulfate salt
(such as sodium lauryl sulfate), an alkyl ethefagalsalt (such as sodium lauryl ether
sulfate), an alkylbenzenesulfonate salt (such a@kuso dodecylbenzenesulfonate), an
alkyl phosphate salt or a sulfosuccinate diestdy aacocoamphoacetate salt (such as
sodium cocoamphoacetate), a cocoamphodiacetate ¢slich as sodium
cocoamphodiacetate), a lauroyl glutamate salt (aghsodium lauroyl glutamate), a
cocoyl isethionate salt (such as sodium cocoyhieatite), a lauroyl methyl isethionate
salt (such as sodium lauroyl methyl isethionatenethyl cocoyl taurate salt (such as
sodium methyl cocoyl taurate), a methyl oleyl taeirsalt (such as sodium methyl oleyl
taurate), a lauroyl sarcosinate salt (such as sodauroyl sarcosinate), a laureth-3
sulfosuccinate salt (such as sodium laureth-3 sutfoinate), a cocoyl apple amino acid
salt (such as sodium cocoyl apple aminate), a damiyamino acid salt (such as sodium
cocoyl oat aminate),

- nonionic surfactants, such as for example a polgthylene alkyl ether or a
polyoxyethylene fatty acid ester,

- cationic surfactants, such as for example quatgrnalkyl- and/or
aryl-ammonium halides,

- zwitterionic or amphoteric surfactants, such a@as &xample surfactants

comprising a betaine group, and
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- their mixtures.

As chain-transfer agents, mention may be made &algaously of mercaptan compounds
comprising at least four carbon atoms, such aslbugrcaptan, n-octyl mercaptan,
n-dodecyl mercaptan and tert-dodecyl mercaptan.

The emulsion polymerization is conventionally cadriout in an aqueous dispersion
medium.

Thus, according to another of its aspects, thentiwe relates to a method for the
preparation via radical polymerization of a polyrasrdefined previously, comprising at

least the step consisting of polymerizing a mixtoire

at least one anionic monomer (a) having a polyraétevinyl group,

- at least one nonionic hydrophobic monomer (b) rganpolymerizable vinyl
group,

- one or several cross-linking monomer(s) (c) inahgdat least one compound of

formula (1):

R

?o«{&ot@@

- Ris a hydrogen atom or a methyl group,

0}
in which:

- nis equal to 0 or is an integer from 1 to 30,dgample from 1 to 20, or
for example from 1 to 15, or for example from 11ty and
- Rpis a G-Cylinear or branched alkyl group,

- optionally at least one monomer (d) having a polyradle vinyl group and an at
least Go, preferably G, to G hydrophobic hydrocarbon chain, which is
optionally oxyalkylated, distinct from the monon{bj and

- optionally at least one additional monomer (e) thaiptionally nonionic, distinct
from the monomer (b).

The polymer of the invention may also be polymatig@ an inverse emulsion synthesis.
With this technique, the monomers are dissolvedater, the acidic anionic monomer(s)
being optionally partially or totally neutralized@his solution of the monomers is then
emulsified in a solvent, for instance a mixtureatkanes or a petroleum fraction, or a
mixture of synthetic or natural oils. The synthasfishe polymer is then carried out using

water-soluble initiators, allowing polymerizationitin each emulsion droplet in the
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continuous oily phase. This technique also makg@®ssible to obtain polymers with a
higher mean molecular mass than via direct emulsadymerization in water.

The polymer of the invention may also be polymetizea a solvent phase synthesis.
With this technique, the monomers are dissolveal $olvent or mixture of solvents, such
as chlorinated solvents, aromatic solvents or otéatile solvents. The polymerization
is then carried out using initiators that are stduibp the solvent. The polymer chains
precipitate during their growth in the form of alyrrulent solid, which is then separated
out by filtration, the residual solvents then beiegioved by evaporation under vacuum.
This technique also makes it possible to obtairympels with a higher mean molecular
mass than via direct emulsion polymerization inexat

According to a particular embodiment, when the pwy according to the invention is a
multiphasic polymer, it may be prepared sequestiay emulsion, dispersion or solution
radical polymerization, preferably in at least tweonsecutive steps as explained
hereinbelow, the first step being as defined preslyp and allowing the production of a
first polymer P1.

Preferably, the multiphasic polymer according te thvention is prepared by radical
polymerization in at least two steps, the polyméraRd the polymer P2 being produced
in two sequential emulsion polymerization stepspanticular in this order: P1 and then
P2.

The polymerization is carried out under suitabledittons as described previously.
Thus, according to a particular embodiment, a nethecording to the invention also
comprises at least the following subsequent step:

- polymerization, in the presence of the polymer Bthimed previously at the end
of the method as described previously, of a seconxture of monomers
allowing the obtention of a second polymer P2 casnpg:

- atleast one anionic monomer (a’) having a polyradalie vinyl group,

- at least one nonionic hydrophobic monomer (b’) hgva polymerizable vinyl
group,

- one or several cross-linking monomer(s) (c’) inahgdat least one compound of

formula (1):
R
ool
° " )
in which:
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- R is a hydrogen atom or a methyl group,

- nisequal to 0 or is an integer from 1 to 30,dwample from 1 to 20, or

for example from 1 to 15, or for example from 11ty and

- Riis a G-Cy linear or branched alkyl group,

- optionally at least one monomer (d’) having a payirable vinyl group and an
at least G, for example & to G, hydrophobic hydrocarbon chain, which is
optionally oxyalkylated, distinct from the monongbt) and

- optionally at least one additional monomer (e’)ttls optionally nonionic,
distinct from the monomer (b’).

From a practical viewpoint, the first step consistplacing the monomers intended to
enter in the composition of the polymer P1 in contaith a polymerization initiator, this
placing in contact possibly being carried out iscdintinuous mode, or in batch mode, or
in semi-batch mode or in semi-continuous mode [ftheing in contact being carried out
over a period that may range from several minwesveral hours).

From a practical viewpoint, the second step (sfgpreparing the polymer P2) may take
place in the following manner:

- a step of adding the monomers intended to enténe composition of the
polymer P2 to a dispersion medium comprising theaaly-formed polymer P1, this
addition possibly taking place in a discontinuowsdey a batch mode, a semi-batch mode
or a semi-continuous mode (the placing in contaatdpcarried out over a period which
may range from several minutes to several hours) an

- simultaneously for the semi-continuous mode drssguent to this addition
step for the discontinuous mode, a step of introdpa polymerization initiator.

APPLICATIONS OF A POLYMER ACCORDING TO THE INVENTIO N
The polymers according to the invention prove topbeicularly efficient as rheology

modifying agents in a wide range of aqueous contipos. Mention may be made of
agueous compositions in varied industrial fieldd aapecially fracking fluids in drilling,

ceramic formulations, and paper coating colors. tidens made in particular of washing
compositions containing surfactants, such as patstcare or home care compositions.
The term “personal care compositions” comprises gi@ample, cosmetic compositions,
personal hygiene compositions, toiletry productsd arleaning compositions for

application to the body (including the skin, thertznd the nails) of humans or animals,

for example shampoo compositions. The term “homee @@mpositions” includes
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compositions used for cleaning or maintaining sagitconditions, for example in the
kitchen, the bathroom, detergent products, laupdogucts, etc.

Thus, according to yet another of its aspects, itlvention relates to an aqueous
composition comprising at least one polymer acewydo the invention or as obtained
according to the method described above.

The polymer according to the invention may be usethe agueous composition in a
proportion of from 0.1% to 20% by weight, in padii@r from 0.5% to 12% by weight,
based on the total weight of the composition.

As illustrated in the examples that follow, the ypoer according to the invention
advantageously makes it possible to combine pednoas in terms of thickening effect,
clearness and suspending properties. In other wardslows the production of an
agueous composition having the desired viscosity @mprising a limpid continuous
phase and particles in suspension distributed hemagusly in the continuous phase.
The invention thus more particularly relates to tte® of a polymer according to the
invention or as obtained according to a method efshed previously in an aqueous
composition as a thickening and suspending agent.

Thus, advantageously, the polymer according to itheention may be used in
surfactant-rich formulations such as the abovernaetli detergent and cosmetic
compositions.

The invention also relates to the use for the pegma of a stable aqueous composition,
comprising a limpid continuous phase and partictesuspension distributed in the
continuous phase, of a polymer as defined prewousl

The invention also relates to an agent for obtginin stable agueous composition,
comprising a limpid continuous phase and partictesuspension distributed in the
continuous phase, comprising a polymer accordirtgonvention.

In addition to the clearness it provides, the agénihe invention thus makes it possible
to maintain in suspension the particles presenthm composition. The use of a
composition thus formulated therefore does not ireqany mixing step, even if the
composition has been stored for several weeks/ar several months.

A composition according to the invention may cors@ringredients conventionally used
in the formulations mentioned previously. It maymgwise one or several active
ingredient(s) (or active agent(s)), in any form tgloaver, and irrespective of the field of
application of the composition, as indicated praslg. The active principle(s) may be

dissolved in the continuous phase of the compasiiod/or they may be in particulate
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form, which is insoluble in the continuous phased aonstitute all or some of the
particles in suspension.

It may comprise one or several surfactant(s), amaseparticular from among anionic,
zwitterionic or amphoteric, cationic or nonioniafactants, and their mixtures.

The invention relates more particularly to an agisecosmetic composition, comprising
a continuous phase and particles in suspensidmeirtdantinuous phase, said continuous
phase and/or said particles comprising and/or stingi of a cosmetic active principle,
said composition comprising a polymer as definexviously.

As active principle(s), it may comprise a washiagédfor the body and/or the hair.
Advantageously, the rheology modifying agent acecwydio the invention makes it
possible to access to the desired viscosity, obsgrand suspending effect properties for
a wide pH range, of not only acidic, but also naludr basic pH values.

This wide pH range includes, needless to say, thannpH value of human skin. The
rheology modifying agent according to the inventi®thus of major cosmetic interest.
The invention will now be described by means of ékamples that follow, which are

obviously given as nonlimiting illustrations of threvention.

EXAMPLES
The following abbreviations are used:
MAA : methacrylic acid
EA: ethyl acrylate
MA : monomer (d) of formula (I1l) in which m and p agqual to zero, n is equal to 25,
R; represents C§l Z is a branched chain comprising 16 carbon atamaspely 2-
hexyldecanyl
MAZL: monomer (d) of formula (I1l) in which m and p amgual to zero, n is equal to 25,
R; represents C§l Z is a branched chain comprising 32 carbon atonasnely
2-tetradecyl-octadecanyl
MA2: monomer (d) of formula (I11) in which m and p amgual to zero, n is equal to 25,
R1 represents ClZ is a linear chain comprising 22 carbon atonaspely docosyl
MAS3: monomer (d) of formula (Ill) in which m and p amgual to zero, n is equal to 36,
R; represents C§l Z is a branched chain comprising 20 carbon atonanely
2-octyldodecanyl
MA4: monomer (d) of formula (I11) in which m and p argual to zero, n is equal to 30,

R; represents C§lZ is an oxo chain comprising 12 carbon atoms
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FA-512AS (sold by the company Hitachi): ethylene glycol dioypentenyl ether acrylate
(EGDCPEA)

FA-512MT (sold by the company Hitachi): ethylene glycol diopentenyl ether
methacrylate EGDCPEMA)

FA-511AAS (sold by the company Hitachi): dicyclopentenyl etherylate DCPEA)

SR 351(sold by the company Sartomer): trimethylolproparserylate TMPTA)

SR 454(sold by the company Sartomer): trimethylolprop#amacrylate 30E TMPTA
30E)

TMPDE 90 (sold by the company Perstorp): trimethylolpropadallyl ether
(TMPDAE)

SR DFM (sold by the company Sartomemonomethacrylic TMPDAE

SIPOMER® HPM100 (sold by the company Rhodia): nopol methacrylat®B0
VISIOMER® EGDMA SG (sold by the company Evonik): ethylene glycol
dimethacrylateEDMA).

Exampl e of synthesis of polymersin a semi-batch method

The protocol for synthesizing the polymer carried io semi-batch mode is as follows:
432 g of deionized water and 9.29 g of a solutiontaining 28% by mass of sodium
lauryl ether sulfate are placed in a stirred llcteaheated with an oil bath.
The premix comprising the following ingredients:

- ethyl acrylate: 196.1 g,

- methacrylic acid: 99.67 g,

- macromonomer noted as MA: 25.96 g,

- EGDCPEA: 1.38 g,

- deionized water: 172.5 g and

- solution containing 28% of sodium lauryl ether atdf 6.47 g
is prepared in a beaker.
This premix is stirred so as to form an emulsion.
A solution consisting of 0.1167 g of sodium peratdfand 5 g of deionized water,
known as “initiator 1”, is prepared.
A solution consisting of 0.3 g of sodium persulfated 50 g of deionized water, known
as “initiator 2”, is prepared.
Initiator 1 is injected when the reactor is hedted temperature of 86°C + 2°C.
Next, the solution of polymerization initiator 2 imjected into the reactor over

2 hours and the monomer premix is injected intaréaetor over 2 hours, in parallel.
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35 g of water are then added.
The resulting mixture is heated for a further opartat a temperature of 86°C + 2°C.
The whole is then cooled to room temperature.

Exampl e of synthesis of multiphasic polymers

The protocol for synthesizing the multiphasic pogyrs as follows:
430 g of deionized water and 9.29 g of a solutiontaining 28% by mass of sodium
lauryl ether sulfate are placed in a stirred llcteaheated with an oil bath.
The premix P1 comprising the following ingredients:
- ethyl acrylate: 131.74 g,
- methacrylic acid: 81.86 g,
- macromonomer noted as MA: 19.82 g,
- EGDCPEA: 1.05 g,
- deionized water: 139.1 g and
- solution containing 28% of sodium lauryl ether atdf 4.93 g
is prepared in a beaker.
This premix is stirred so as to form an emulsion.
The premix P2 comprising the following ingredients:
- ethyl acrylate: 54.75 g,
- methacrylic acid: 26.74 g,
- macromonomer noted as MA: 6.14 g,
- EGDCPEA: 0.33 g,
- deionized water: 42.8 g and
- solution containing 28% of sodium lauryl ether atdf 1.54 g
is prepared in a beaker.
This premix is stirred so as to form an emulsion.
A solution consisting of 0.318 g of sodium perstdfand 5 g of deionized water, known
as initiator 1, is prepared.
A solution consisting of 0.269 g of sodium persidfand 50 g of deionized water,
known as initiator 2, is prepared.
Initiator 1 is injected when the reactor is hedted temperature of 86°C + 2°C.
Next, the solution of polymerization initiator 2 ii§ected into the reactor over 2 hours
and, in parallel, the premix P1 of monomers isatgd into the reactor over 90 minutes,
followed by the premix P2 over 30 minutes.

35 g of water are then added.
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The resulting mixture is heated for a further 1haiua temperature of 86°C + 2°C.

The whole is then cooled to room temperature.

All the polymers presented in the examples thalbowolwere synthesized under the
conditions described above, varying the composstioh monomers in the monomer

premixes.

The composition of the polymer is indicated as aghtepercentage of each of the
monomers based on the total weight of monomersifaytte polymer.

Similarly, when it is a multiphasic polymer, thengposition of the polymer P1 and,

respectively, that of the polymer P2 is indicatedaaweight percentage of each of the
monomers based on the total weight of the monowofdPd and, respectively, of P2.

Evaluation in an agueous formulation

The polymers are tested in an aqueous formulatianing the composition indicated in

table 1 below (2.4% or 3% by weight of polymer lthse the total weight of the

composition).
Compounds Amount (wt.%)
Sodium lauryl ether sulfa(SLES 9
Cocamidoprop) betain« (CAPB) 3
Test polymer 2.40r3
Watel gsp 10C
Table 1

The pH of the formulation is adjusted to a valuesp®6 or 7 by adding lactic acid or
sodium hydroxide.

Properties evaluated

The compositions are evaluated for their clearnedascosity and suspending
performances properties.

Clearness

The clearness of the composition is evaluated bgsoméng the transmittance according
to the following protocol:

The measurements are taken on a Genesys 10 UV™pdttremeter (Cole Parmer),
equipped with Rotilabo-Einmal Kuvetten PS, 4.5 nlettes. In practice, the machine is
preheated for 10 minutes before use. A first meamsant is first taken using a cuvette
filled with 3.8 mL of double-deionized water (theldnk”). The measurement is then
taken with a cuvette filled with 3.8 mL of the stdun of cosmetic composition to be
tested. The transmittance is then measured at alevegth of 500 nm. The higher the

transmittance value, expressed as a percentagegtrer the cosmetic composition.
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As indicated previously, it is considered that &lamsmittance value at 500 nm of at least
60%, the composition is limpid.

Viscosity

The viscosity of said formulations is measured gisen Brookfield, LVT model
viscometer. Before measuring the viscosity, eacthefformulations is left to stand for
24 hours at 25°C. The spindle must be centeretvele the aperture of the flask.

The viscosity is then measured at 6 rpm (rotatipaes minute) using the appropriate
module. The viscometer is left rotating until thecosity is stable.

The rheology modifying agent should give a suffitigiscosity to the formulation in
which it is used. In general, the viscosity desiiadhe thickened formulations is greater
than 4,000 mPa.s, in particular greater than 6rOB&.s and more particularly greater
than 8,000 mPa.s.

Suspending performances

Viscoelasticity measurements are taken on said Utatons using a Haake-Mars Il
rheometer. The Tad)( and G’ variations as a function of the stresgsweep from O to
1000 dyn/crf) are measured at 25°C using 1° cone/plate geoniEtiy Tang) and G’
values at 10 dyn/cfnare extrapolated and the elastic resistance \ialgeduced from
this measurement.

In general, the stability of particles introducedoi said formulations is observed for
combined values of G’ > 60 Pa, T&nhk 0.55 and elastic resistance > 70 dyrflcm

EXAMPLE 1: Polymers according to the invention

The polymers tested, named pol.1 to pol.20, ilatstt in tables 2 to 6, are polymers
according to the invention which were synthesizedoeding to the protocols detailed
above.
More specifically, pol.1 to pol.14 are polymers gasd according to the semi-batch
method, whereas the polymers pol.15 to pol.20 ar@phasic polymers.
In particular, it should be noted that:

- pol. 1 and pol.2, given in table 2, are polymersawmprising any monomer (d),

- pol.3 to pol.9 and pol.15 to pol.20, given in tab® 3 and 5, are polymers

comprising various cross-linking monomers (c) and

- pol.10 to pol.14, given in table 4, are polymerspasing various monomers (d).
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Polymers tested Pol. 1 Pol. 2 Pol.3 Pol.4 Pol.5
EA 64.00 63.82 62.52 62.52
MAA 35.40 35.26 34.54 34.54
Overall MA - - 2.04 2.04
composition .
Cross-linking 0.60 0.92 0.90 0.90 0.90
agent (c) EGDCPEA | EGDCPEA | EGDCPEA | EGDCPEMA | DCPEA
G’ (Pa) 97 70 77 91
Tan (d) 0.36 0.40 0.54 0.54
Elastic
3% active resistan(Z:e 110 80 110 120 115
agent, pH=7 (dyn/cn)
T(500 nm) (%) 98 96 97 98 93
Brook. visco. | 4554 8700 15400 19900 | 18200
(mPa.s)
3% active Brook. visco.
agent, pH = 6 (MPa.s) 25300 25700 29000 29000 28500
3% active Brook. visco.
agent, pH = 5 (MPa.s) 12200 12300 16500 16500 17600
Table 2
Polymers tested Pol.6 Pol.7 Pol.8 Pol.9
EA 60.44 60.80 60.3
MAA 30.91 31.10 31.00 31.00
Overall MA 7.80 7.80 7.80 7.80
composition . 0.90 0.90
Cross-linking 0.85 0.30 EGDCPEA +| EGDCPEA +
agent (c) EGDCPEA | EGDCPEA| TMPTA TMPTA 30E
(50/50) (50/50)
G’ (Pa) 120 75 108 126
Tan (3) 0.30 0.45 0.31 0.30
Elastic resistance
agent, pH=6 ™ T(500 nm) (%) 89 95 90 90
Brook. visco. 17400 | 16400 17400 19300
(mPa.s)
G’ (Pa) 107 66 105 109
Tan (3) 0.30 0.44 0.31 0.30
Elastic resistance
agent, pH=5
T(500 nm) (%) 93 87 87
Brook. visco. | 45700 | 14000 | 15100 16300
(mPa.s)

Table 3
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Polymers tested Pol. 10 | Pol.11 | Pol. 12| Pol. 13 Pol.14
EA 60.67 60.67 60.67 60.67 60.67
MAA 31.10 31.10 31.10 31.10 31.10
CO?n"f)r;'t'ion Monomer @) | 780 | 7:80 | 7.80 | 780 | 7.80
P MA MA1 MA2 MA3 MA4
EGDCPEA 0.43 0.43 0.43 0.43
G’ (Pa) 119 109 100 173 92
Tan (8) 0.33 0.30 0.40 0.42 0.26
E'asgc rfs'sztance 150 | 110 | 110 | 300 | 100
2.4% active (dyn/cm)
agent, PH=6| 1500 nm) (%) | 93 80 94 o1 | o1
Brook. visco. | 19500 | 16000/ 21100 45100 12300
(mPa.s)
G’ (Pa) 97 81 96 149 65
Tan (8) 0.34 0.26 0.34 0.33 0.29
Elastic resistance
2 4% active (dyn/em?) 130 85 105 220 80
agent, pH=5|  T(500 nm) (%) 91 66 91 83 86
Brook. visco. | 16000 | 10300/ 17304 32700 9800
(mPa.s)
Table 4
Polymers tested Pol. 15 Pol. 16
EA 60.34 60.17
MAA 36.79 36.69
Composition P1 MA 2.17 2.17
L 0.70 0.97
Cross-linking agent (c) EGDCPEA EGDCPEMA
EA 67.70 68.15
MAA 29.20 29.40
Composition P2 MA 1.72 1.73
. 1.38 0.72
Cross-linking agent (c) EGDCPEA EGDCPEMA
EA 62.52 62.52
Overall MAA 34.54 34.54
composition MA 2.04 2.04
Cross-linking agent (c) 0.90 0.90
Proportion P1 70.40 70.60
Proportion P2 29.60 29.40
G’ (Pa) 83 68
Tan (5) 0.51 0.51
3% active agent, Elastic resistance
pH=7 (dyn/em?) 115 95
T(500 nm) (%) 97 97
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Brook. visco. (mPa.s) 17100 20400
3% agﬂ"f 20eM | Brook. visco. (mPa.s) 29700 29500
3% agﬂ"f 298 | Brook. visco. (mPa.s) 13300 14600
Table 5
Polymers tested Pol. 17 | Pol. 18 Pol. 19| Pol. 20
EA 55.92 56.16 55.92 55.92
Composition MAA 35.00 35.16 35.00 35.00
P1 MA 8.19 8.23 8.19 8.19
Cross-linking agent (c) 0.89 0.45 0.89 0.89
EGDCPEA| EGDCPEA| EGDCPEMA| DCPEA
EA 62.00 62.23 62.00 62.00
Composition MAA 30.50 30.61 30.50 30.50
P2 MA 6.76 6.79 6.76 6.76
Cross-linking agent (c) 0.74 0.38 0.74 0.74
EGDCPEA| EGDCPEA| EGDCPEMA| DCPEA
EA 57.58 57.82 57.58 57.58
Overall MAA 33.77 33.92 33.77 33.77
composition MA 7.80 7.83 7.80 7.80
Cross-linking agent (¢)] 0.85 0.43 0.85 0.85
Proportion P1 72.74 72.72 72.74 72.74
Proportion P2 27.26 27.28 27.26 27.26
G’ (Pa) 94 141 97 73
Tan (8) 0.29 0.28 0.30 0.47
2.4% active Elastic resistance
agent, pH=6 (dyn/cm?) 85 150 100 £
T(500 nm) (%) 78 88 81 94
Brook. visco. (mPa.s)| 11800 19500 13200 870(
G’ (Pa) 140 139 144 121
Tan (8) 0.25 0.25 0.24 0.25
2.4% active Elastic resistance
agent, pH=5 (dyn/cm?) 120 150 130 120
T(500 nm) (%) 69 80 69 65
Brook. visco. (mPa.s)| 14600 18700 15300 13500
Table 6

The results presented in tables 2 to 6 show tleaptitymers according to the invention
not only have good properties in terms of thickgniout also make it possible to obtain
formulations that have good suspending performaaoelshigh clearness for all of the
polymers tested.

In addition, the results given in table 3 for pau®d pol.9 show that it is possible to use
an additional cross-linking monomer (c), in thesar@ case TMPTA or TMPTA 30E, in
addition to a compound of formula (1), in the preisease EGDCPEA.
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EXAMPLE 2: Polymers outside the invention
The polymers tested, named C1 to C9, illustratethlahes 7 to 10, are polymers outside

the invention which were synthesized accordinghe protocols detailed above and
which comprise cross-linking monomers not in acaam® with those used in the present

invention. More particularly, the polymers C1 to @@ polymers prepared according to

the semi-batch method, whereas the polymers CBtar€ multiphasic polymers.

C1 ouct:szide €3
Polymers tested outside the the outside the
invention . , invention
invention
EA 63.54 62.52 62.52
MAA 35.56 34.54 34.54
Overall MA - 2.04 2.04
composition 0.90 0.0 TMOF-)‘%% .
Cross-linking agent (c) TM;II\DA:I;A7;/25 TM.PTA monomethacrylic
( ) TMPDAE (63/37)
G’ (Pa) 29 44 49
Tan (8) 0.56 0.90 0.58
3% active Elastic resistance
agent, pH=7 (dyn/cm?) 30 o5 40
T(500 nm) (%) 92 08 97
Brook. visco. (mPa.s) 5100 14000 9100
3 .
3% active | g0k, visco. (MPa.s) 23600 8800 24300
agent, pH=6
5 .
3% active | g0k visco. (MPa.s) 14500 5300 14400
agent, pH=5
Table 7
C4 outside the C5 outside the
Polymers tested . ) : )
invention invention
EA 62.52 62.52
Overall MAA 34.54 34.54
" MA 2.04 2.04
composition
Cross-linking agent (c) 0.90 0.90
gag 5-vinyl-2-norbornene | nopol methacrylate 10 O
G’ (Pa) 52 55
Tan (8) 1.23 1.88
3% active Elastic resistance
agent, pH =7 (dyn/cm?) 40 120
T(500 nm) (%) 95 99
Brook. visco. (mPa.s) 3800 20100
5 .
3%active | g0k, visco. (mPa.s) 8220 1530
agent, pH =6
5 .
3%active | g0k visco. (mPa.s) 4880 2970
agent, pH =5

Table 8
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Polymers tested

C6 outside the invention

EA 60.44
Overall MAA 30.91
" MA 7.80
composition
Cross-linking agent (c) 0.85
TMPTA
G’ (Pa) 42
2.4% active Tan (d) R 0.58
_ Elastic resistance (dyn/cr) 50
agent, pH =6 T(500 nm) (%) 94
Brook. visco. (mPa.s) 12400
G’ (Pa) 32
2.4% active Tan () o 0.58
_ Elastic resistance (dyn/crm) 40
agent, pH =5 T(500 nm) (%) 92
Brook. visco. (mPa.s) 10800
Table 9
Polymers tested C7_outsic_le C8_ outsi(_je the C9_outsid_e
the invention| invention |the invention
EA 55.92 55.92 55.92
MAA 35.00 35.00 35.00
P1 _ 0.89 0.89
Cross-linking agent (c) 0.89 Tricyclodecane | g ;) 5.
EDMA dimethanol
dimethacrylate norbornene
EA 62.00 62.00 62.00
MAA 30.50 30.50 30.50
P2 _ 074 0.74
Cross-linking agent (c) E%,Z/Ii Tré%i?ﬁaeﬁ;ne 5-vinyl-2-
dimethacrylate norbornene
EA 57.58 57.58 57.58
MAA 33.77 33.77 33.77
Overall MA 7.80 7.80 7.80
composition - 0.85 0.85
Cross-linking agent (c) 0.85 Tricyclodecane | g ) 5
EDMA dimethanol
dimethacrylate norbornene
Proportion P1 72.74 72.74 72.74
Proportion P2 27.26 27.26 27.26
, Not
G’ (Pa) 28 26 determinable
2.4% active Not
agent, Tan (3) 0.71 0.78 determinable
pH=6 Elastic resistance 40 40 Not
(dyn/cm?) determinable
T(500 nm) (%) 95 97 55
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Brook. visco. (mPa.s) 7900 8100 1100
, Not
G’ (Pa) 28 25 determinable
. Not
2.4;& t;’alr::ttlve Tan () 0.65 0.68 determinable
E' _ 5 Elastic resistance 40 35 Not
P (dyn/cm?) determinable
T(500 nm) (%) 94 95 45
Brook. visco. (mPa.s) 9000 8700 3100
Table 10

In general, the results given in tables 7 to 10nskimat the properties of the polymers
(thickening effect, suspending performances androbss) vary according to the nature
of the cross-linking monomer used not complianhwiite invention.

Certain comparisons, by way of example, are ilatstt in the following section.

For example, by comparing compliant pol.6 (EGDCPE#)d non-compliant C6
(TMPTA), it is observed that the formulation congimg pol.6 has better suspending
properties (significantly higher G’ value and lowEan ¢) value), a clearness of the
same order of magnitude and viscosity values treahmher overall than a formulation
comprising C6 or TMPTA.

By comparing compliant pol.2 (EGDCPEA) and non-cbamg C1 (TMPTA +
TMPDAE (75/25)), it is observed that the formulaticomprising pol.2 has better
suspending properties, and also a clearness andsitis values of the same order of
magnitude at pH 6 and 5 compared to a formulatiaomprising C1 or
TMPTA/TMPDAE.

By comparing compliant pol.3, pol.4, pol.5, pol.d5pol.16 with non-compliant C2 or
C3, it is observed that the formulations comprisihg compliant polymers have better
suspending properties and a clearness of the sadaeaf magnitude.

By comparing compliant pol.3, pol.4, pol.5, pold5pol.16 with non-compliant C4, it is
observed that the formulations comprising the caemplpolymers have higher viscosity
values.

By comparing compliant pol.17, pol.19 or pol.20 lwihon-compliant C7 or C8, it is
observed that the formulations comprising the caenpl polymers have better
suspending properties, a higher viscosity and acéss of the same order of magnitude.
Finally, by comparing compliant pol.17, pol.19 arsl.20 with non-compliant C9, it is
observed that the formulations comprising the caamplpolymers have better clearness

and a higher viscosity.
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EXAMPLE 3: Ultra-mild scrubbing shower gel

This example illustrates the use of agents accgrdo the invention in cosmetic
formulations of ultra-mild shower gel type, andves to demonstrate the rheological
properties (suspension and viscosity) and orgatiolgpoperties afforded according to
the invention.

Thus, using a shower gel formulation based on amiand zwitterionic surfactants, the
composition of which is given in table 11, the aouonsisted in checking in this
formulation the clearness, the viscosity and thspension as influenced by various

rheology modifying agents including reference piaiduand those according to the

1-DI water (doubl-deionized wate gsp 10C

2-Texapon® NSO UP (BAS 32.14

3-Dehyton® PK 45 (BASE 6.67

4-Rheologymodifying ager Polymer tested at 3%

5-Sodium hydroxid gspH=70+C1
6-Potassium sorbate (Nutrino 0.40
7-Strawberry Fragrance (Hyte« 0.50
8-Exfoson® Quin 300 recexfoliant particle (Soniam 2.00

invention.
Table 11
Protocol for preparing the formulation:
The double-deionized water (1) is introduced ireaker, and the various ingredients (2)
and (3) are then added with stirring.
- After homogenization is complete, the rheologydifiong agent (4) is added with very
moderate stirring.
- The pH is measured, and is then adjusted to 0.Q with the ingredient (5).
- After checking the pH, the preserving agent (@) ¢he fragrance (7) are mixed with
moderate stirring into the shower gel formulation.
- Finally, the quinoa exfoliant particles (8) aispkrsed with stirring.
Table 12 collates all of the rheology modifying atgethat were used as ingredient (4) in

the context of the tests of the present example 3.

In table 12:
REF: REFerence/INV: INVention/OINV: Outside INVeoi.
REF INV OINV
NaCl Pol. 1°* C3
Brookfield viscosity 6 rpm (mPa.s) 17,800 17,100 109,
Tan @) 12 051 058
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Elastic resistan« (dyn/cr)

11¢

40

T(500 nm) (%

97

97

Table 12
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CLAIMS

1. A polymer obtained by radical polymerization of axtare of monomers
comprising:

at least one anionic monomer (a) having a polyrabtevinyl group,

- at least one nonionic hydrophobic monomer (b) hganpolymerizable vinyl
group and

- one or several cross-linking monomer(s) (c) inahgdat least one compound of

formula (1):

R

:}o{&om

0}
in which:

- Ris a hydrogen atom or a methyl group,

- nisequal to 0 oris an integer from 1 to 30 and

- Rpis a G-Cylinear or branched alkyl group.

2. The polymer according to claim 1, in which the camapd of formula () is such

that R is a hydrogen atom or a methyl groupis/a -(CH).- group and n is equal to 1.

3. The polymer according to claim 1, in which the camapd of formula (I) is such

that R is a hydrogen atom and n is equal to O.

4. The polymer according to any one of the precedlagns, in which said mixture
of monomers further comprises at least one monddjehaving a polymerizable vinyl
group and an at least & preferably G, to G, hydrophobic hydrocarbon chain, which is
preferably oxyalkylated, distinct from the monon(igy.

5. The polymer according to any one of the precedlagns, in which said mixture
of monomers further comprises at least one additiomnomer (e) that is optionally
nonionic, distinct from the monomer (b).
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6. The polymer according to any one of the precedlagns, in which said anionic
monomer(s) (a) are chosen from among the mononfiersrglic acid and/or methacrylic
acid and/or one of their salts.

7. The polymer according to any one of the precedlagns, in which said anionic
monomer(s) (a) represent more than 20% by weighsedb on the total weight of

monomers forming the polymer.

8. The polymer according to any one of the precedifegms, in which said
nonionic hydrophobic monomer(s) (b) are chosen feonong G-Cg alkyl acrylates or
C;-Csg alkyl methacrylates such as methyl acrylate, etlcyylate, butyl acrylate, 2-ethyl-
hexyl acrylate, methyl methacrylate, ethyl methkatey butyl methacrylate and their

mixtures.

9. The polymer according to any one of the precedifgms, in which said
nonionic hydrophobic monomer(s) (b) represent frdg? to 75% by weight, in
particular from 48% to 68% by weight and more patarly from 50% to 64% by
weight, based on the total weight of monomers faghhe polymer.

10.  The polymer according to any one of the precedlagns, in which said mixture
of monomers further comprises as cross-linking mogro(c), at least one monomer
different from the compound of formula (I), chosé&m the group consisting of
trimethylolpropane triimeth)acrylate, ethoxylate@nethylolpropane tri(meth)acrylate,
ethylene  glycol di(meth)acrylate, = methylenebisaamjilde, triallylcyanurate,

diallylphtalate, diallylmaleate and their mixtures.

11. The polymer according to any one of the precedifgms, in which said
cross-linking monomer(s) (c) represent less tharby%veight, based on the total weight

of monomers forming the polymer.

12. The polymer according to claim 4, in which said mmer(s) (d) are of formula
(mn:
T-A-Z (10

in which:
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T represents a polymerizable group allowing the obpperization of the
monomer (d),
A represents a polymeric chain constituted of:
- m units of alkylene oxide of formula -GEHR;O- with R, representing
an alkyl group comprising from 1 to 4 carbons, égample an ethyl or
methyl group, and m varying from 0 to 150,
- p units of alkylene oxide of formula -GEHR,O- with R, representing
an alkyl group comprising from 1 to 4 carbons, égample an ethyl or
methyl group, and p varying from 0 to 150,
- n units of ethylene oxide with n varying from 0160, or from 10 or 15
to 150, or from 10 or 15 to 100, or from 15 to 60from 15 to 30,
in which the alkylene oxide units of formula -@EHR;O-, the alkylene
oxide units of formula -CHCHR,O- and the ethylene oxide units are
distributed in blocks, alternating or random and
Z represents a saturated or unsaturated, lineanched, cyclic or polycyclic,
fatty chain of at least 10 carbon atoms, optionallynprising one or several

heteroatom(s) such as for example O, S, N or P.

The polymer according to claim 4 or 12, in whicldsaonomer(s) (d) represent

from 0 to 20% by weight, based on the total we@fithonomers forming the polymer.

14.

The polymer according to claim 5, in which the d@iddial monomer (e) is chosen

from among:

2-acrylamido-2-methylpropanesulfonic acid and #iss
the unsaturated telomers of acrylic acid,

the monomers of formula (el):

in which:
- R4 Ry, and Rrepresent, independently of one another, H og &l
- nisaninteger equal to 1 or to 2 and

the monomers of formula (e2):
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R. R

b

R, X—(AO):R, (€2)
e

in which:

- Ra, Ry, Ry and Ry represent, independently of one another, H og,CH

- Xrepresents (C=0) or (Ghi with r=0, 1 or 2,

- (AO) represents a polyalkoxylated chain constitutéadlkoxylated units,
distributed in blocks, alternating or random, clogeom among the
ethoxylated units EO, the propoxylated units PO tlwedbutoxylated units
BO and

- gis equal to 0 or represents an integer varyiogft to 150.

A method for the preparation, by radical polymetitaa of a polymer as defined

according to any one of claims 1 to 14, comprisaigleast the step consisting of

polymerizing a mixture of:

at least one anionic monomer (a) having a polyrabtevinyl group,

at least one nonionic hydrophobic monomer (b) hganpolymerizable vinyl
group,

one or several cross-linking monomer(s) (c) inalgdat least one compound of

formula (1):

R

?O{Rlot@@

- Ris a hydrogen atom or a methyl group,

0)
in which:

- nisequal to O oris an integer from 1 to 30 and

- Ryiis a G-Cylinear or branched alkylene group,
optionally at least one monomer (d) having a polynable vinyl group and an at
least Go, preferably G, to Gs hydrophobic hydrocarbon chain, which is
preferably oxyalkylated, distinct from the monon(igy and
optionally at least one additional monomer (e) thatptionally nonionic, distinct

from the monomer (b).
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The method according to claim 15, further compgsat least the following

subsequent step:

17.

polymerization, in the presence of the polymer Btaimed previously at the end
of the method according to claim 15, of a seconktumeé of monomers allowing
the obtention of a second polymer P2 comprising:

at least one anionic monomer (') having a polyradyie vinyl group,

at least one nonionic hydrophobic monomer (b’) hgva polymerizable vinyl
group,

one or several cross-linking monomer(s) (c’) inahgdat least one compound of

formula (1):

R

oot D)

- Ris a hydrogen atom or a methyl group,

0)
in which:

- nisequal to O oris an integer from 1 to 30 and

- Ryis a G-Cy linear or branched alkylene group,
optionally at least one monomer (d’) having a payimable vinyl group and an
at least Go, preferably G, to G, hydrophobic hydrocarbon chain, which is
preferably oxyalkylated, distinct from the monon(ig) and
optionally at least one additional monomer (e’)ttl& optionally nonionic,

distinct from the monomer (b’).

An aqueous composition comprising at least onerpetyas defined according to

any one of claims 1 to 14 or as obtained accorttirte method of claim 15 or 16.

18.

A use of a monomer of formula (1):

R

?o{&oﬂ;@@

- Ris a hydrogen atom or a methyl group,

0}
in which:

- nisequal to O oris an integer from 1 to 30 and

- Ryis a G-Cy linear or branched alkylene group,
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in an amount of less than 5% by weight, based eridtal weight of monomers forming

the polymer, for the preparation of a polymer.



