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HATR COSMETIC

Field of the Invention
[0001]
The present invention relates to a hair cosmetic to

be used by spraying.

Background of the Invention
[o002]

In recent hair-dressing products, the hairstyle is
commonly held by the adhesive force of a polymer or oil,
or by the strength of a polymer film, and a variety of
products are on the market.

[0003]

Among these, examples of produéts which £ix the
hairstyle with a polymer film include atomized cosmetics
such as aerosol-type hair spray. An aerosol-type hair
spray is usually obtained by dissolving a film-forming
resin in an organic solvent such as ethanol and enclosing
it in an aerosol can together with a propellant gas. It
- 1s generally sprayed on styled hair to fix the hairstyle.
[0004]

However, in recent years, due to an increased
environmental awareness, atomized hair-dressing products
not using organic solvents such as alcohol but using
water as a solvent are being investigated. For example,
Patent Literature 1 describes a hair-setting agent

consisting of specific film-forming polymer particles
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with an average paxrticle diameter of 10-300 nm,
containing a carboxyl group neutralized at a
neutralization degree of 10-80%, and an agqueous
dispersion of a plasticizer. Patent Literature 1
discloses that the hair-dressing product has a low
viscosity, dries quickly and has a high fixing force,
since the film-forming polymer is not dissolved in the
agqueous phase.

[0005]

On the other hand, various efforts are made to
improve the humidity resistance after setting of aqueous
hair-dressing products. For example, Patent Literature 2
discloses a gel hailrstyling composition containing a
first copolymer having a specific structure and a second
copolymer having another structure in an aqueous carrier.
Patent Literature 2 states that the above hairstyling
composition increases the resistance of the hairstyle to
humidity, to moisture and to sweat.

[0006]
(Patent Literature 1) JP-A-7-502761

{Patent Literxrature 2) JP-A-2008-540461

Ssummary of the Invention
[0007]

The present invention provides a hair cosmetic to be
used by spraying, comprising the following components (A}
and (B), with a content of the component (B) being 50 %

by mass or more:
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(A) a non-associating copolymer comprising
constituent units (a) and (b) and having a neutralization
degree of 50% or more and 90% or less,

(a) a constituent unit derived from a Ci_s
unsaturated mono- or dicarboxylic acid,
(b) at least one selected from the following (bl)
and (b2):
(bl) a constituent unit derived from a Ci.i1z
fatty acid vinyl ester or a Ci.1; aliphatic vinyl ether,
{b2) a constituent unit derived from a Cs.s
unsaturated monocarboxylic acid C;.¢ aliphatic ester or a
C3.5 unsaturated monocarboxylic acid C;¢ aliphatic amide,
which is optionally substituted with a hydroxy group;

(B) water.

Detailed Description of the Invention
[o008]

When water is used as a sclvent, a set polymer,
which is resistant to humidity when used as a hair spray,
is difficult to be stably dissolved in water due to its
low water solubility. Also, when a water-soluble set
polymer is used, the humidity resistance becomes
insufficient. Moreover, using a water-soluble set
polymer causes the problem that the viscosity increases
to prevent a stable discharge in a mist, when the set
polymer is incorporated in amounts enough to obtain a
sufficient fixing force.

[0009]
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To address this problem, the agueous cosmetic of
Patent Literature 1 utilizes a plasticized pseudolatex in
which a polymer having a neutralization ratioc reduced to
the extent that it is not dissolved in water is dispersed
in water, in orxrder to limit the increase in visgcosity,
shorten the drying time, and increase the fixing force.
However, when producing the agueous cosmetic, the
plasticized pseudolatex is prepared by preparing an
emulsion adding, while stirring, a water phase in an oil
phase in which a film-forming polymer is dissolved
homogenously in a volatile orxganic solvent together with
a neutralizer and a plasticizer, then evaporating the
total amount of the organic solvent, and is then mixed
with the other components, thus requiring a large
gquantity of a volatile organic solvent and putting a
heavy load on the environment.

[o010]

On the other hand, while being resistant to humidity,
the hairstyling composition described in Patent
Literature 2 has a problem relating the discharging
performance to be used as an aqueous hairspray, since its
viscosity increases due to the film-forming resin having
an associating group.

[0011]

Thus, the present invention relates to an atomized

hair cosmetic with aﬁ excellent durability of the

humidity resistance, despite being aqueous, capable of
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firmly holding the halrstyle even when external physical
force is applied, and with good atomizing properties.
[6012] |

As a result of intensive studiesg, the present
inventor found that, by using a specific film-forming
polymer and setting it at a specific neutralization
degree, the present invention has excellent humidity
resistance and can hold firmly the hairstyle even if
external force is applied, while being aqueous, having a
sufficiently low viscosity and good atomizing properties,
and thus the present invention was completed.

[0013]

The hair cosmetic of the present invention can be
discharged as a good mist, has an excellent durability of
the humidity resistance while being aqueous, has a high
durability of shock resistance thanks to a dry £film
having both sufficient hardness and softness to physical
external forces, and can firmly hold the hairstyle.
{0014]

[Component (A): Copolymer comprising the constituent
units {(a) and (b)]

The copolymer of component (A) has a high humidity
resistance after drying and is a polymer relatively
difficult to dissolve in water, but by adjusting its
neutralization degree, the present invention achieved
both humidity resistance and solubility in water.

f0015]
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As a Ci_; unsaturated monocarboxylic acid in the
constituent unit (a), acrylic acid, methacrylic acid,
crotonic acid are preferable, and as a Cs.s unsaturated
dicarboxylic acid, maleic acid is preferable.

In (bl) among the constituent units (b), the fatty
acid moiety and the aliphatic moiety of the C;.;», fatty
acid vinyl ester and the Cy-1z aliphatic vinyl ether may
be either saturated or unsaturated, linear or branched.
The number of carbon atoms of the fatty acid moiety and
the aliphatic moiety is preferably 2 or more, and
preferably 11 or less, more preferably 10 or less.

In (b2) among the constituent units (b), as a Cis
unsaturated monocarboxylic acid, Ci;., unsaturated
carboxylic acid is preferable, with acrylic acid and
methacrylic acid being more preferable. Moreover, the C;.
s aliphatic moiety in the constituent unit (b2) is
optionally substituted with a hydroxy group, and may be
elther saturated or unsaturated, linear or branched.
Moreover, its number of carbon atoms is 1 or more and 6
or less, but from a viewpoint of discharging the hair
césmetic as a good mist, the number of carbon atoms is
preferably 1 or more and more preferably 2 or more.
Moreover, the number of carbon atoms is preferably 5 or
less and more preferably 4 or less.

[0016]

The copolymer of component (A) is classified into

the following components (A-1) and (A-2) depending on

whether the constituent unit (b) is {(bl) or (b2).
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(A-1): a copolymer comprising the constituent units
{a) and (bl)

(A-2): a copolymer comprising the constituent units
{a) and (b2)

[0017]

Specific examples of the copolymer of component (A-
1) include a (vinyl acetate/crotonates) copolymer (e.g.
Luviset CA66 of BASF) and a (vinyl
acetate/crotonates/vinyl neodecanocate) copolymer (e.g.
Resyn 28-2930 of AkzoNobel, Luviset CAN of BASF), but the
(vinyl acetate/crotonates/vinyl neodecanoate) copolymer
is preferable.

[0018]

Moreover, specific examples of the copolymer of
component (A-2) include an acrylates copolymer (e.g.
TILAMAR Fix Al1000 of DSM, Luvimer 100P of BASF), an
acrylates/hydroxyalkyl acrylates copolymer (e.g. ACUDYNE
180 of Dow Chemical), an acrylates/alkyl (C1-2)
succinates/hydroxyalkyl acrylates copolymer (e.g. ACUDYNE
LT-120 of Dow Chemical) and an acrylates/t-
butylacrylamide copolymer (e.g. Ultrahold Strong,
Ultrahold 8 of BASF), but the acrylates copolymer, the
acrylates/alkyl (Cl-2) succinates/hydroxyalkyl acrylates
copolymer and the acrylates/t-butylacrylamide copolymer
are preferred.

[0019]
The copolymer cf component (A) can be used singly or

as a combination of two or more thereof, but preferably
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comprises one or two selected from the components (A-1)
and (A-2) and more preferably comprises both components
(A-1) and (A-2}.

[0020]

Moreover, from a viewpoint of the dried film to have
good durability of shock resistance and alsoc a solid
holding force by being hard enough, while having
appropriate softness, the mass ratio of component (A-1)
to component (A-2), (A-1)/(A-2), is preferably 0.01 or
more, more preferably 0.05 or more, further preferably
0.1 or more, and preferably 5 or less, more preferably
3.0 or less, further preferably 2.0 or less, further
preferably 1.5 or less, further preferably 1.3 or less.
[0021]

From a viewpoint of stably formulating in water, the
neutralization degree of component (A} is 50% or more,
preferably 52% or more, more preferably 54% or more,
further preferably 56% or mcre, and, from a viewpoint of
improving the humidity resistance after drying, is 920% or
less, preferably 87% or less, more preferably 83% or less,
further preferably 80% or less.

[0022]

The neutralization degree of component (A) is
adjusted by adding a neutralizer, as needed. If the
neutralization degree of the raw material copolymer used
in component (A) does not reach the above range, the
neutralization degree can be increased by adding an

alkali agent as a neutralizer, and if the neutralization
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degree of the raw material copolymer exceeds the above
range, the neutralization degree can be decreased by
adding an acid as a neutralizer. The amount of
neutralizer to be added in oxder for the neutralization
degree to be within the above range can be calculated
from the acid value of the raw material copolymer. Among
neutralizers, examples of alkali agents include 2-amino-
2-methyl-1-propanol, 2-amino-2-methyl-1,3-propanediol,
potassium hydroxide, sodium hydroxide, triethanolamine,
sodium carbonate, arginine and lysine. Examples of acids
include inorganic acids such as phosphoric acid and
hydrochloric acid, and organic acids such as glycolic
acid, lactic acid, mandelic acid, glyceric acid,
pyrrolidone carboxylic acid, gluconic acid, tartaric acid,
malic acid and citric acid.

[0023]

The content of component (A) in the hair cosmetic is
preferably 1% by mass or more, more preferably 2% by mass
or more, further preferably 3% by mass or more from a
viewpoint of having a good durability of the humidity
resistance after drying the hair cosmetic of the present
invention, and preferably 10% by mass or less, more
preferably 8% by mass or less, further preferably 6% by
mass or less from a viewpeoint of stably dissolving in
water and having a good appearance.

[0024]

[Component (B} : water]
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The water of component (B) is the balance of
component (&) and the other optional components, and it
content in the hair cosmetic of the present invention is
50% by mass or more, preferably 60% by mass or more, more
preferably 70% by mass or more, further preferably 80% by
mass or more.

[0025]
[Component (C): a plasticizer]

In the hair cosmetic of the present invention, a
plasticizer may be added as a component (C) in order to
enhance the durability of the shock resistance. Examples
of such plasticizer include nonionic surfactants liquid
at 25°C such as sorbitol polyoxyalkylene glycol ether,
glycerine polyoxyalkylene glycol ether, diglycerine
polyoxyalkylene glycol ether, methyl glucose
polyoxyalkylene glycol ether, polyoxyalkylene sorbitan
fatty acid ester, polybxyalkylene monoalkyl ether and
polyoxyalkylene monoalkenyi ether; and polyhydric
alcohols liguid at 25°C such as glycerine, 1,3-butanediol
and dipropylene glycol.

[0026]

The content of component (C) contained in the hair
cosmetic of the present invention is preferably 0.01% by
mass or more, more preferably 0.05% by mass or more,
further preferably 0.1% by mass or more from a viewpoint
of enhancing the durability of the shock resistance, and
preferably 2% by mass or less, more preferably 1.5% by

mass or less, further preferably 1% by mass or less from
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a viewpoint of enhancing the durability of the humidity
resistance.
[0027]

The mass ratio of component (C) to component ({(3a),
(C)/(7), is preferably 0.01 or more, more preferably 0.03
or more, further preferably 0.05 or more from a viewpoint
of enhancing the durability of the shock resistance, and
preferably 1 or less, more preferably 0.8 or less,
further preferably 0.5 or less from a viewpoint of
enhancing the durability of the humidity resistance.
[0028]

[Component (D): a monohydric alcchol having from 1 to 4
carbon atoms]

The hair cosmetic of the present invention is an
aqueous composition with the water of component (B) as a
solvent, and from a viewpoint of suppressing the dryving
speed after spraying and allowing the hairstyle to be
arranged as desired until it hardens, preferably does not
substantially contain the monohydric alcohol having from
1 to 4 carbon atoms of component (D). "Substantially"
means that it excludes the cases where it is
unintentionally and inevitably contained as a solvent or
the like of the other formulated components. The content
of component (D) in the hair cosmetic is preferably 10%
by mass or less, more preferably 8% by mass or less,
further preferably 6% by mass or less. Moreover, from
the same effect, the mass ratio of component (D) to

component (B), (D)/(B), is preferably 0 or more and 0.1
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or less, more preferably 0 or more and 0.08 or less,
further preferably 0 or more and 0.06 or less.
[0029]

[Component (E): a polymer type surfactant]

The hair cosmetic of the present invention can also
contain a solubilizer of component (A) in order to
further improve the solubility in water of component (A)
and to obtain a composition having a transparent
appearance. Examples of compounds to solubilize
component (A) include nonionic surfactants other than
those corresponding to component (C)}, cationic
surfactants, anionic surfactants, amphoteric surfactants
and polymer type surfactants.

[0030]

Among the above components, the hair cosmetic of the
preéent invention preferably contains a polymer type
surfactant as component (E) from a viewpoint of retaining
a transparent appearance, and as a polymer type
surfactant, an uncrosslinked polymer containing the
following constituent units (el) and (e2) is preferable.

(el) a constituent unit derived from a C;.4
unsaturated monocarboxylic acid.

{e2) a constituent unit derived from a Ci_s
unsaturated monocarboxylic acid Cip-3p aliphatic ester or
a C;.5 unsaturated monocarboxylic acid Cio-3¢ aliphatic
amide.

[0031]
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Since the uncrosslinked polymer of component (E} has
a functiop to disperse in water the copolymer of
component (A} without increasing the wviscosity of the
composgition, the hailr cosmetic containing the
uncrosslinked polymer is considered to be able to retain
its transparent appearance.

[0032]

As a C3., unsaturated monocarboxylic acid in the
constituent unit (el), acrylic acid and methacrylic acid
are preferable.

As a Cy.s unsaturated monocarboxylic acid in the
constituent unit (e2), Ci;.4 unsaturated carboxylic acid is
preferable, acrylic acid, methacrylic acid and crotonic
acid are more preferable, and acrylic acid and
methacrylic acid are further preferable. Moreover, the
Cin-30 a&liphatic moiety in the constituent unit (e2) may
be either saturated or unsaturated, linear or branched.
Moreover, the number of carbon atoms is 10 or more and 30
or less, but it is preferably 14 or more from a viewpoint
of dispersing the copclyvmer of component (A) in water,
and preferably 22 or less, more preferably 20 or less,
and further preferably 18 or less from a viewpoint of
enhancing the solubility and dispersibility in the water
of component (E} itself or a lower alcohol.

[0033]

Moreover, from a viewpoint of stably dissolving

component (A) in water and retaining a transparent

appearance while having a good mist at discharge and the
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humidity resistance after the hair_cosmetic has drieqd,
the mass ratio of the constituent units (el)/(e2) in
component (E) is preferably 50/50 or more, more
preferably 55/45 or more, further preferably 60/40 or
more. Moreover, the mass ratio (el)/{e2)} can be 100/0 or
less, but from a viewpoint of preventing the f£ilm formed
on the hair from being too hard and brittle, and of
giving it excellent shock resistance, it is preferably
90/10 or less, more preferably 80/20 or less.

[0034]

Moreover, the polymer of component (E)} may have
constituent units othexr than (el) and {(e2), but such
constituent units are preferably 30% by mass or less ,
more preferably 20% by mass or less, further preferably
15% by mass or less of the whole of component (E).
Examples of the constituent units other than (el) and
(e2) include nonionic constituent units derived from
compounds having a vinyl structure such as vinyl
pyrrolidone, vinyl caprolactam and vinly acetate, or
compounds having a structure of such as N,N-
dialkylacrylamide, (meth)acrylic acid hydroxyalkyl and
methoxy PEG {(meth)acrylate; cationic constituent units
derived from cowmpounds such as N,N-dimethylaminopropyl
acrylamide and dimethylaminoethyl acrylamide; anionic
constituent units derived from dicarboxylic acids such as
itaconic acid, maleic acid and fumaric acid, sulfonic
acids such as vinyl sulfonic acid and phosphoric acids

such as acryloyloxyethyl phosphate; amphoteric
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constituent units derived from compounds having a
structure such as carboxybetaine, sulfobetaine and
phosphobetaine.

Moreover, component (E) is preferably a non-
associating polymer.

[0035]

The production method of this polymer is not
particularly limited, but can be produced by making the
vinyl monomer capable of forming the above constituent
units into a polymer by a known polymerization method
such as radical polymerization, living polymerization,
living radical polymerization, Group-Transfer
polymerization and ring-opening polymerization. The
structure of this polymer is not particularly limited and
may be any of a random polymer, a block polymer or a
graft polymer, but from a viewpoint of stably dissolving
compenent (A} in water and retaining a transparent
appearance while having a good mist at discharge, a
random polymer is preferable.

[0036]

From a viewpoint of having a sufficient hardness
after the hair cosmetic has dried and excellent humidity
resistance, the weight-average molecular weight of
component (E) i1s preferably 5,000 or more, more
preferably 7,000 or more, further preferably 10,000 or
more. Moreover, from a viewpoint of preventing the film
formed on the hair from being too hard and brittle, and

of giving it excellent shock resistance, it is preferably
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1,000,000 or less, more preferably 100,000 or less,
further preferably 50,000 or less.
[0037]

A specfic example of the copolymer of component (E)
is the acrylic acid/stearyl acrylate copolymer.
[0038]

From a viewpoint of stably dissolving component (A)
in water while enhancing the easiness to style until the
hair cosmetic dries and the durability of the shock
resistance of the hairstyle after drying, the content of
component (E) in the hair cosmetic of the present
invention is preferably 0.01% by mass or mcre, more
preferably 0.05% by mass or more, further preferably
0.10% by mass or more, and from a viewpoint of
appropriate softness of the dried f£ilm, the content is
preferably 1% by mass or less, more preferably 0.8% by
mass or less, further preferably 0.6% by mass or less.
[0039]
| From a viewpoint of enhancing the humidity
resistance after drying, the mass ratio of component fE)
to component (A) in the hair cosmetic of the present
invention, (E)/(A), is 0.001 or more, preferably 0.005 or
more, more preferably 0.01 or more, further preferably
0.02 or more, and from a viewpoint of stably dissoclving
in water, the mass ratio is 0.5 or less, preferably 0.4
or less, more preferably 0.3 or less, further preferably
0.2 or less, further preferably 0.1 or less.

[0040]
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[Other components]

In addition to the above-mentioned components, the
hair cosmetic of the present invention can be formulated
with components used in normal hair cosmetics depending
on the purpcse. Examples of such components include set
polymers other than component (A), anti-dandruff agents,
vitaming, bactericides, anti-inflammatory agents,
chelating agents, moisturizers (such as panthenol), pH
regulators, colorants such as dves and pigments, plant
extracts, pearling agents, fragrances, ultraviolet
absorbing agents and antioxidants. Each of these agents
is not limited to its use as an agent, and can be
diverted to other uses depending on the purpose, for
example, a bactericide can be used as an anti-dandruff
agent. Or, it can be used for other uses simultaneously,
for example it can have an effect as a bactericide and as
an anti-dandruff agent.

[0041]
[Dosage form]

As a dosage form of the hair cosmetic of the present
invention, any form is possible as long as it is
sprayable, for example, aerosol types and non-aerosol
types (pump spray, pressure accumulation spray, etc.) are
possible, but non-aerosol types are preferable.

[0042]
[Viscosity]
From a viewpoint of allowing to spray as a good mist,

while also reducing problems such as the clogging of the
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nozzle of the spraying device, the viscosity of the hair
cosmetic of the present invention is preferably 0.1 mPa-s
or more and 100 mPa-s or less, more preferably 0.1 mPa-s
or more and 20 mPa-s or less, further preferably 0.1 mPa-s
or moré and 10 mPa-s or less.

The viscosity is the value after rotating for 1 min
at 30 rpm with Type B rotational viscometer (model TVB-
10H) of Toki Sangyo Co.,Ltd. using the rotor No.1l?%
(L/Adp) . The measurement is conducted in a thermostat
bath at 25°C.

[0043]
[PH]

The pH of the hair cosmetic of the present invention
is measured using a glass-electrode hydrogen ion
densitometer F-14 (Horiba, Ltd.), by adjusting the sample
temperature to 25°C and directly inserting the electrode
in the sample. The pH of the hair cosmetic of the
present invention is preferably 2 or more, more
preferably 3 or more, and preferably 9 or less, more
preferably 8 or less.

[0044]

With regard to the embodiments mentioned above, the
preferred aspects of the present invention are further
disclosed below.

[0045]

<l>
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A hair cosmetic to be used by spraving, comprising
the following components {(A) and (B}, with a content of
the compornent (B) being 50% by mass or more:

(A) a non-associating copolymer comprising
congtituent units {(a) and (b) and having a neutralization
degree of 50% or moxe and 90% or less,

(a) a constituent unit derived from a C;_g
unsaturated mono- or dicarboxylic acid,
(b) at least one seleéted from the following (bl)
and (b2):
(bl) a constituent unit derived from a Ci_is
fatty acid vinyl ester or a C;_i; aliphatic vinyl ether;
{b2) a constituent unit derived from a Ci_g
unsaturated monocarboxylic acid Ci.¢ aliphatic ester or a
C3.s unsaturated monocarboxylic acid Ci-¢ aliphatic amide,
which is optionally substituted with a hydroxy group;

(B) water. |
[0046]
<2>

The hair cosmetic according to <l1», wherein the
component (A) is preferably one or two selected from the
following components (A-1) and (A-2}, and more preferably
comprising both components (A-1) and (A-2):

(A-1) a copolymer comprising the constituent units
(a) and (b-1);

(A-2) a copolymer comprising the constituent units
(a) and (b-2).

[0047]
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<3>
The hair cosmetic according to «2>, wherein a mass
ratic of component (A-1) to compoﬁent {(a-2), (A-1}/(A-2),

is preferably 0.01 or more, more preferably 0.05 or more,
further preferably 0.1 or more, and preferably 5 or less,
more preferably 3.0 or less, further preferably 2.0 or
less, further preferably 1.5 or less, further preferably
1.3 or less.
[0048]
<4

The hair cosmetic according to any one of <l1> to «3»>,
further comprising the following component (C):

(C}) a plasticizer.
[0049]
<5>

The hair cosmetic according to <4>, wherein a mass
ratio of component (C) to component (A), (C)/(A), is
preferably 0.0l or more, more preferably 0.03 or more,
further preferably 0.05 or more, and preferably 1 or less,
more preferably 0.8 or less, further preferably 0.5 or
less.
[0050]
<6>

The hair cosmetic according to <4> or <5>, wherein
the component (C) is preferably a nonionic surfactant
ligquid at 25°C and a polyhydric alcohol ligquid at 25°C,
more preferably one or two or more selected from the

group consisting of sorbitol polyoxyalkylene glycol ether,
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glycerine polyoxyalkylene glycol ether, diglycerine
polyoxyalkylene glycol ether, methyl glucose
polyoxyalkylene glycol ether, peolyoxyalkylene sorbitan
fatty acid ester, polyoxyalkylene monoalkyl ether,
polyoxyalkylene monoalkenyl ether, glycerine, 1,3-
butanediol and dipropylene glycol.
[0051]
<7T=>

The hair cosmetic according to any one of <1> to <6>,
wherein a content of the component (D) is preferably 10 %
by mass or less, more preferably 8% by mass or less,
further preferably 6% by mass or less:

(D) a monohydric alcohol having from 1 to 4 carbon
atoms.
[0052]
<8>
The hair cosmetic according to <7>, wherein a mass

ratio of component (D) to component (B), (D)/(B), is
preferably 0 or more and 0.1 or less, more preferably 0
or more and 0.08 or less, further preferably 0 or more
and 0.06 or less.
[0053]
<9>

The hair cosmetic according to any one of <l> to <85>,
wherein a neutralization degree of component (A) is
preferably 52% or more, more preferably 54% or more,

further preferably 56% or more, and preferably 87% or
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less, more preferably 83% or less, further preferably 80%
or less.
[0054]
<10>

The hair cosmetic according to any one of <2> to <«9»,
wherein the component (A-1) is preferably a (vinyl
acetate/crotonates) copolymer or a (vinyl acetate
/crotonates/vinyl neodecancate) copolymer, more
preferably a (vinyl acetate/crotonates/vinyl
neodecanoate) copolymer.
[0055]
<11=>

The hair cosmetic according to any one of <2> to
<10>, wherein the component (A-2) is preferably an
acrylates copolymer, an (acrylates/hydroxyalkyl
acrylates) copolymer, an {(acrylates/alkyl (Cl-2)
succinates/hydroxyalkyl acrylates) copolymer or an
{acrylates/t-butylacrylamide) copolymer, more preferably
an acrylates copolymer, an (acrylates/alkyl{(Cl-2)
succinates/hydroxyalkyl acrylates) copolymer or an
(acrylates/t-butylacrylamide) copolymer.
[0056]
<12>

The hair cosmetic according to any one of <«<l1l> to
<11l>, wherein the component (A) is preferably dissclved.
[0057]

<13>
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The hair cosmetic according to any one of <1> to
<12>, preferably further comprising a polymer type
surfactant as component (E).

[0058]
<l4>

The hair cosmetic acceording to <13>, wherein the
polymer type surfactant of the component (E) is an
uncrosslinked polymer comprising the following
constituent units (el) and (e2):

{el) a constituent unit derived from a Ca_y
unsaturated monocarboxylic acid.

(e2) a constituent unit derived from a Ci_s
unsaturated monocarboxylic acid Cip-ie aliphatic ester or
a Ci.s unsaturated monocarboxylic acid Cjp-3p aliphatic
amide.

[0059]
<15>

The hair cosmetic according to <1l4>, wherein a mass
ratio of constituent units (el)/(e2) in component (E) is
preferably 50/50 or more, more preferably 55/45 or more,
further preferably 60/40 or more, and 100/0 or less,
preferably 90/10 or less, more preferably 80/20 or less.
[0060]
<1l6>

The hair cosmetic according to <l4> or <15>, wherein
constituent units other than (el} and (e2) comprised in

component (E) are preferably 30% by mass or less, more
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preferably 20% by mass or less, further preferably 15% by
mass or less of the whole of component (E).
[0061]
<17>

The hair cosmetic according to any one of <13> to
<16>, wherein a mass ratio of component (E) to component
(d), (E)/{pn), is preferably 0.005 or more, more
preferably 0.01 or more, further preferably 0.02 or more,
and preferably 0.4 or less, more preferably 0.3 or less,
further preferably 0.2 or less, further preferably 0.1 or
less.
[0062]
<18>

The hair cosmetic according to any one of <13> to
<17>, wherein a content of the component (E) is
preferably 0.01% by mass or more, more preferably 0.05%
by mass or more, further preferably 0.10% by mass or more,
and preferably 1% by mass or less, more preferably 0.8%
by mass or less, further preferably 0.6% by mass or less.
[0063]
<19>

The hair cosmetic according to any one of <13> to
<18>, wherein a weight-average molecular weight of
component (E) i1s preferably 5,000 or more, more
preferably 7,000 or more, further preferably 10,000 or
more, and preferably 1,000,000 or less, more preferably
100,000 or less, further preferably 50,000 or less.

[0064]
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<20>

The hair cosmetic according to any one of <1> to
<19>, preferably being a non-aerosol type.
[0065]
<21>

A hair cosmetic to be used by spraying, comprising
the following components (A), (B}, (C) and (E), with a
content of the component (B) being 50% by mass or more, a
mass ratio of component (C) to component (A), (C)/(A),
being 0.03 or more and 0.8 or less and a mass ratio of
component (E) to component (A), (E)/(A), being 0.0l or
more and 0.2 or less:

(A} a combination of components (A-1) and (A-2),
wherein a mass ratio {(A-1)/(A-2) is 0.05 or more and 3.0
or less:

Component (A-1): a non-associating copolymer
comprising constituent units (a) and (bl) and having a
neutralization degree of 50 or more and 90% or less,

Component (A-2): a non-asscciating copolymer
comprising constituent units (a) and (b2) and having a
neutralization degree of 50 or more and 90% or lessg:

{a) a constituent unit derived from a Ci_s
unsaturated mono- or dicarboxylic acid,

(bl) a constituent unit derived from a Ci.1s
fatty acid vinyl ester or a Ci.iz aliphatic vinyl ether,

{(b2) a constituent unit derived from a Ci;_s

unsaturated monocarboxylic acid C;.¢ aliphatic ester or a
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Ci_s unsaturated monocarboxylic acid Ci;s aliphatic amide,
which is optionally substituted with a hydroxy group;

(B) water;

(C) a plasticizer;

(E) a polymer type surfactant that is an
uncrosslinked polymer comprising the following
constituent units {el) and (e2):

(el) a constituent unit derived from a Ci_4
unsaturated monocarboxylic acid;

{e2) a constituent unit derived from a Ci_s
unsaturated monocarboxylic acid Cig-3p aliphatic ester or
a C;_s unsaturated monocarboxylic acid Cig-3¢ aliphatic

amide.

Examples
[0066]
Exampleg 1-15, Comparative Examples 1-2

The agqueous hair cosmetics shown in Table 1 and
Table 2 were prepared and various evaluations were
conducted according to the following methods. The
results are also shown in Table 1 and Table 2.

In the Comparative Example 1, as described in the
table, the discharge as a mist by a pump was not possible
due to insoluble mattexr and thus nothing was evaluated
except the appearance.

[0067]
[Evaluation methods]

. <Appearance of compositions
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20 g of each composition was put into a transparent
screw tube No.6 from Maruemu, a paper with black and
white stripes at 4 mm intervals was placed behind the
screw tube and it was determined according to the
following criteria whether the striped pattern in the
background was visible or not when visually observing
each composition from the front.

White turbidity: the composition is white and cloudy,
and the striped pattern is invisible

Slight turbidity: the composition is white and
cloudy, but the striped pattern is visible

Transparent: the composition is not cloudy and the
striped pattern is visible
[0068]
<State of mist>

A non-aerosol type spray was prepared by putting 20
g of each composition into a transparent screw tube No.é
from Maruemu and attaching a pump YSR-0.3L from Yoshino
Seisakusho. Each non-aerosol type spray was pushed 5
times, and the state of the mist was visually observed
and evaluated on a three-point scale "good mist" /
"coarse mist" / "does not become a mist”.

[0069]
<Hardness of tress>

After spraying 0.5 g of each non-aerosol type spray
on Chinese non-chemically treated straight hair tresses
of a length of 25 cm and a weight of 3 g, the hair was

styled by hand combing in a straight line shape and dried
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for 1 hour under the laboratory atmosphere. A sensory
evaluation was conducted on the hardness of the tress
after drying. The evaluation was carried out by 7
panelists who alternativély selected either "hard" /
"cannot say" / "scoft". The number of panelists who
answered "hard" / "cannot say" / "soft" is shown in this
order.

[0070]

<Durability of humidity resistances

Chinese non-chemically treated straight hair tresses
of a length of 25 cm and a weight of 3 g were wetted with
water, and after rolling them on a resin-made rod of a
diameter of 2.2 cm and a length of 9 ¢m and drying them
for 1 hour in an oven at 60°C, they were allowed to stand
for 1 hour under the laboratory atmosphere (25°C, 50% RH.
All the same hereinafter.). After removing the tresses
from the rod, the tresses set in a waved shape were
prepared by slightly detangling them by passing Nakajima
Sangyo's set comb (L) AS-600 once from the roots to the
ends of the tresses,

1.0 g of each non-aerosol type spraying agent used
for the evaluation of the mist's state was sprayed on the
above wave-shaped tresses and was air-dried for 1 hour
under the laboratory atmosphere. Then, they were allowed
to stand for 30 minutes in a high humidity environment of
90% RH at 25°C and the durability of the humidity
resistance was determined from the length of the tress

after 30 minutes according to the following criteria.
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Score 5:; less than 18.5 cm

Score 4: 19.5 to less than 21 cm

Sceore 3: 21 to less than 22.5 cm

Sceore 2: 22.5 to less than 24 cm

Score 1l: 24 cm or more
[0071]
<Durability of shock resistances>

1.0 g of each non-aerosol type spray was sprayed on
the tresses set in a waved shape prepared according to
the same method as the above evaluation of the humidity
resistant holding property, and was air-dried for 1 hour
under the laboratory atmosphere.

Then, the state of the tresses after gripping them
by the hand from below 10 times in a row was observed and
evaluated whether the shape was maintained without any
change such as falling apart. The evaluation was
conducted by 7 panelists who alternatively selected
either "the shape is maintained" / "cannot say" / "the
shape is lost". The number of panelists who answered
"the shape is maintained" / "cannot say" / "the shape is
lost" is shown in order.

[0072]
<Evaluation method of the easiness to style>

The evaluation was conducted by 7 women panelists
with long hair. The curly style was made by rolling the
tresses on a curling iron of a diameter of 32 mm and a

surface temperature of 180°C {Create Ion J72010M), and

after holding for 10 seconds, by repeatedly removing the
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iron from the tresses on the whole hair. Next, after
spraying 3.0 g of each non-aeroscl type spray, the
easiness to style was evaluated by lightly styling the
hair with the hands before the sprayed composition dried.
The evaluation was conducted by 7 panelists, who
alternatively selected either "easy to style" / "cannot
say" / "difficult to style". The number of panelists who
answered "easgsy to style" / "cannot say" / "difficult to
style" is shown in this order.
[0073]
<Evaluation method of the maintenance of the transparent
appearance>

20 g of each compesition was put into a Maruemu
transparent screw tube No.6 and the appearance of the
composition after leaving it for a month at room
temperature was determined according to the following
criteria.

A: transparent without change from the beginning

B: the appearance has changed, e.g. presernce of a
deposit, and the transparency is lost (including when it
is not transparent from the beginning)

[0074]
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[0076]
*]1: Resyn 28-2930 (AkzoNobel)
*2: TILAMAR Fix A1000 (DSM)
*3: Ultrahold Strong (BASF)
*4: ACUDYNE LT-120 (Dow Chemical)
*5: Polymer with a molecular weight of 20,000, wherein
the acrylic acid:stearyl acrylate ratio is 67:33
*6: SOFTANOL 90 (Nippon Shokubail)
*7: EMANON CH-40 (Kao)
*8: RHEODOL TW-L120 (Kao)
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Claims

[Claim 1]

A hair cosmetic to be used by spraying, comprising
the following components (A) and (B), with a content of
the component (B} being 50% by mass or more:

(A} a non-associating copolymer comprising
constituent units (a) and (b) and having a neutralization
degree of 50% or more and 90% or less:

{a) a constituent unit derived from a Ci_g
unsaturated mono- or dicarboxylic acid,-
{b) at least one selected from the following (bl)
and (b2):
{bl) a constituent unit derived from a Ci.i
fatty acid vinyl ester or a Ci.;; aliphatic vinyl ether,
(b2) a constituent unit derived from a Ci_s
unsaturated monocarboxylic acid Ci;¢ aliphatic ester or a
Ci-5 unsaturated monocarboxylic acid C;¢ aliphatic amide,
which is optionally substituted with a hydroxy group;
{B) water.
[Claim 2]

The hair cosmetic according to claim 1, wherein the
component (A) comprises both components (A-1)} and (A-2):

(A-1) a copolymer comprising the constituent units
(a) and (b-1),

{A-2) a copolymer comprising the constituent units
(a) and (b-2).

[Claim 3]
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The hair cosmetic according to claim 2, wherein a
mass ratio of the component (A-1}) to the component (A-2},
(A-1)/(A-2), 1s 0.01 or more and 5 or less.

[Claim 4]
" The hair cosmetic according to any one of claims 1
to 3, further comprising the following component (C}:
(C) a plasticizer.
[Claim 5]

The hair cosmetic accoxrding to claim 4, wherein a
mass ratio of the component (C) to the component (A},
(C)/(n), is 0.01 or more and 1 or less.

[Claim 6]

The hair cosmetic according to claim 4 or 5, wherein
the component (C) is selected from nonionic surfactants
liquid at 25°C and polyvhydric alecohols liquid at 25°C.
[Claim 7]

The hair cosmetic according to any one of claims 1
to 6, wherein a content of the following component (D) is
10 % by mass or less:

(D} a monohydric alcohol having 1 to 4 carbon atoms.
[Claim 8]

The hair cosmetic according to claim 7, wherein a
mass ratio of the component (D) to the component (B),
(D}/(B), is 0 or more and 0.1 or less.

[Claim 9]

The hair cosmetic according to any one of claims 1

to 8,.having a transparent appearance.

[Claim 10]
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The hair cosmetic according to any one of claims 1

to 9, being a non-aerosol type.



