DESCRIPTION

HAIR COSMETIC

Field of the Invention
[0001]

The present invention relates to a hair cosmetic composition.

Background of the Invention
[0002]

Example of hair styling cosmetic composition includes head hair
cosmetics such as hair styling mist, hair styling foam, hair gel, hair
cream, and hair wax, and eyelash cosmetics such as mascara. These hair
styling cosmetic compesitions contain film-forming resins for imparting
hair stylingproperty. Therearevarious film-forming resins. Usually,
a film-forming resin is dissolved in a solvent such as ethancl, thereby
stably being contained in a hair styling cosmetic composition.
[0003]

In recent years, the reduction of the use of organic selvents such
as ethancl is preferred, from the viewpoints of environmental
considerations.

Patent Deocument 1 proposes the use of cycledextrin in an agueous
hair styling composition containing a reduced amount of crganic solvent,
thereby improving solubility of the hair styling polymer.

Patent Document 2 discloses a hair cosmetic composition containing
a2 vinylpyrrolidone polymer and a water-soluble dextrin. This Document
discloses that this composition improves the hair set retentivity without
impairing the stability of the system, and will not impair hair

washability.

Citation List



Patent documents

[0004]
Patent document 1: WO 2002/38113 A

Patent Document 2: JP 2005-120045 A

Summary of the Invention

[0005]

The present invention provides a hair cosmetic composition
comprising following components (A) to (C):
(A) a polymer cor copolymer having structural units represented

by the general formula (1);

[0006]
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wherein R! and R? independently represent a hydrogen atom, a methyl
group, or a carboxy group, and X represents H, Na, K, Li, NH4, or CH,CHs;
(B) cyclodextrin; and

(C) 5C to 95% by mass of water.

Detailed Description of the Invention
[(0008]

A drawback when an aqueous hair cosmetic composition is applied
to the hair is penetration of moisture into hair, which causes dangling
of hair (folding of hair), and deformation of the hair set. Another

drawback is that the hair setting ability after setting the hair cannot



be maintained for a long time in high humidity, whereby the hair setting
property can decrease. For example, when a vinylpyrrolideone polymer is
used as the hair cosmetic composition in Patent Document 2, the hair
set retentivity in high humidity was insufficient.

In addition, when the combination of an acrylic set polymer and
a cyclodextrin is used as in Patent Document 1, bubbles are formed in
the nozzle after spraying the hair cosmetic composition, i.e. so-called
“afterdraw”, andthebubbles thus formed can adheretohairduring spraying
toc cause fizking.

[0009]

The present invention relates to an agueous hair cosmetic
composition which prevents hair dangling after application, and retains
hair setting property for a long time even in high humidity.

[0010]
[ (A): Polymer or copolymei]

The hair cosmetic composition of the present invention comprises
a polymer or copolymer having the structural units represented by the
general formula (1) as component (A):

[0011]

SO.X

[C012]

wherein R' and R® each independently represent a hydrogen atom,
a methyl group, or a carboxy group, X represents H, Na, K, Li, NH,, or
CH,CHjs;

[0013]



In addition tc the structural units represented by the general
formula (1), the structural units represented by the general formula
(2) may be contained:

[0014]

] ()

[0015]

wherein R?, R? and R’ independently represent a hydrogen atom, a
methylgroup,oreacarboxygroup,RGrepresentsenloptionallysubstituted
phenyl group, a substituent represented by -COOR’ (wherein R’ represents
a hydrogen atom, Na, K, Li, or an optionally substituted hydrocarbon
group having 1 to 24 carbon atoms), a substituent represented by ~-COR®
(whereinRBrepresentsanoptionallysubstitutedhydrocarbongrouphaving
1t024carbonatoms),oreasubstituentrepresentedby—COO(AO)ﬁ?(wherein
AO represents an ethylene oxide group and/or a propylene oxide group,
n represents a numeral of 1 to 15 on average, and R® represents a hydrogen
atom or an optionally substituted hydrocarbon group having 1 to 5 carbon
atoms) .

[0016]

Among them, R?, R* and R’ are preferably independently a hydrogen
atom or a methyl group, R® is preferably a phenyl group or a substituent
represented by -COOR’ (wherein R’ is hydrogen atom or Na).

[0017]

The polymer or copolymer of the component (A) contains the structural
units represented by the general formula {1), in the amount of preferably
10 to 100% by mass, more preferably 20 to 100% by mass, more preferably
30 to 100% by mass, more preferably 40 to 100% by mass, mecre preferably

50 to 100% by mass, more preferably 60 to 100% by mass, more preferably



70 to 100% by mass, more preferably 80 to 100% by mass, and more preferably
90 to 10C% by mass in one molecule, from the viewpoint of preventing
hair dangling after application, maintaining hair setting property, and
preventing the occurrence of after draw during spraying when cyclodextrin
as the component (B} is used in combination.

[0018]

Specific examples of the polymer or copolymer of the component
(A) include sodiumpolystyrenesulfonate (e.g. PS-1havingaweight average
molecular weight of 10,000 to 3C,000, PS-5 having a weight average
molecular weight of 50,000 to 100,000, PS-15 having a weight average
molecular weight of 150,000 te 200,000, PS-35 having a weight average
molecular weight of 310,000 to 390,000, PS-50 having a weight average
molecular weicght of 400,000 to 600,000, and PS-100 having a weight average
molecular weight of 800,000 to 1,200,000, manufactured by Tosch Organic
Chemical Co., LTd), styrenesulfonic acid-methacrylic acid copolymers
(e.g., MA-2005L having a weight average molecular weight of 4200
manufactured by Tosoh Organic Chemical Co., LTd), styrenesulfonic
acid-styrene copolymers (e.g., ST-3510 having a weight average molecular
weight of 74,000, and ST-5005 having a weight average molecular weight
of 24,000, manufactured by Tosoh Organic Chemical Co., LTd).

[0019]

The weight average molecular weight of the polymer or copolymer
of the component (A) (as measured by gel filtration chromatography (in
terms of polyethylene glycol)) can be contrelled within the range from
1,000 to 1,400,000 by employing suitable polymerization conditicns. 1In
the present invention, from the viewpoint of sprayability and
applicability of the hair cosmetic composition, the weight average
molecular weight is preferably from 5,000 to 1,300,000, more preferably
from 30,000 teo 1,200,000, and more preferably from 60,000 to 800,000.

[0020]



The ccntent c¢f the polymer or copelymer of the component (A) in
the hair cosmetic composition is preferably from 0.01 to 20% by mass,
more preferably from 0.1 tc 10% by mass, and more preferably from 0.5
to 7% by mass, from the viewpoint of providing high hair styling property
and preventing stiffening.

[0021]
[ (B): Cyclodextrin]

The hair cosmetic composition of the present invention comprises
cyclodextrin es component (B). Cyclodextrin isnotparticularly limited
as long as it is water-soluble, and preferably has solubility of 0.1
g or more, mere preferably 5 g or more, and more preferably 10 g or more
in 100 mL of water at room temperature. The cyclodextrin is preferably
substituted or unsubstituted o-cyclodextrin, substituted or
unsubstituted P-cyclodextrin, or substituted or unsubstituted
y-cyclodextrin. Specific examples include a-cyclodextrin,
B-cyclodextrin, y-cyclodextrin, maltosyi-f-cyclodexirin,
hydroxyethyl~f-cyclodextrin, hydroxypropyl-f-cyclodextrin,
hydroxypropyl-y-cyclodextrin, monochlorotriazinyl-3-cyclodextrin, and
methyl-B-cyclodextrin. Thecyclodextrinof the component (B) may be used
alone or in combination of two or mere of them. Among them, substituted
or unsubstituted a-cyclodextrin is more preferred from the viewpoints
of preventionofhairdangling, retentionofhairsettingafterapplication,
and water solubility.

[0022]

The content of the cyclodextrin of the compcnent (B) in the hair
cosmetic composition is preferably from(0.1to 30%bymass, morepreferably
from 0.2 to 25% by mass, more preferably from 0.3 to 20% by mass, yet
more preferably from 0.4 to 20% by mass, yet more preferably from 0.5
to 15% by mass, yet more preferably from 1.1 te 15% by mass, and yet

more preferably from 3 to 15% by mass, from the viewpoint of preventing



hair dangling, retaining hailr setting after applicatiocn.
[0023]

The content mass ratio of the component (A) and component (B)
(component (A) : component {B)) is preferably from 1 : 1 to 1 : 1300,
more preferably from 1 : 1 to 1:1000, more preferably from 1l : 1 to 1 :
500, and yet more preferably from 1:1 to 1:10, from the viewpoint of
preventing hair dangling after application, and obtaining preferable

hair washability while maintaining high moisture resistance.

[0024]
[{C): Water]

The hair cosmetic composition of the present invention comprises
50 to 95% by mass of water as component (C). The content of water as

component (C) is preferably from 60 to 95% by mass, more preferably from
70 to 95% by mass, and more preferably from 80 to 95% by mass, from the
viewpoint of reducing the usage of the organic solvent.
[0025]
[(D): Aromatic sulfone compound]

The hair cosmetic composition of the present invention may further
comprise the aromatic sulfone compound represented by the general formula

{(3) as component (D):

[0026]
R
R Y
-
X Z 3
] J (3)
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[0027]

wherein R may be the same or different and independently represent
a hydrogen atom or a monovalent hydrocarbon group, or adjacent two Rs

may be combined to form a saturated or unsaturated divalent hydrocarbon



group; X represents an oxygen atom or a nitrogen atom, Y represents a
hydrogen atom when X is an oxygen atom, or Y represents a carbonyl group
bound to X when X is a nitrogen atom; Z* represents a monovalent cation.
[0028]

When the R is the monovalent hydrcocarbon group, examples thereof
include an alkyl group, an aryl group, and an aralkyl group. Among them,
an alkyl group having 1 to 8 (preferably 1 to 4) carbon atoms and an
aryl or aralkyl group having 6 to 10 (preferably 6 to 8) carbon atoms
are preferred, and specific examples include a methyl group, an ethyl
group, a propyl group, an isopropyl group, a butyl group, a t-butyl group,
a phenyl group, and a benzyl group.

[0029]

Examples of the saturated or unsaturateddivalent hydrccarbon group
formed by the combination of adjacent tweo Rs include an alkylene group
and an alkylidene group. Among them, an alkylene or alkylidene group
having 2 to 6 (preferably 2 to 4) carbon atcms is preferred, and examples
thereof include an ethylene group, an ethylidene group, a vinylene group,
a trimethylene group, an isopropylidene grcup, a l-propenylene group,
a tetramethylene group, a 2-methyltrimethylene group, a
l-methyltrimethylene group, a 2-propenylene group, a 2-butenylene group,
and a buta-1,3-diene-1,4-diyl. Specifically, when adjacent two Rs are
combined to form a buta-1,3-diene-1,4-diyl, tetramethylene grocup, a
l-propenylene group, a 2-propenylene group, or a trimethylene group,
the aromatic sulfone compound tc be formed is naphthalenesulfonic acid,
tetrahydronaphthalenesulfonic acid, indenesulfonic acid, or
indanesulfonic acid, respectively. Among them, naphthalenesulfonic
acid is preferred.

[0030]
When X is an oxygen atom, Y represents a hydrogen atom, and it

is preferred that R be alkyl groups, or adjacent two Rs be combined to



form an alkylidene group. Alternatively, when X is a nitrogen atom, Y
represents a carbonyl group bound tc X, and R is preferably hydrogen
atom.
[CO031]

In addition, the aromatic sulfone compcound as component (D) may
have any monovalent cation Z* as a counter cation. The 72" is preferably
a proton, an alkali metal ion (for example, a sodium ion or a pctassium
ion), or an ammonium ion.

[0032]

More preferred examples of the aromatic sulfone compound as
component (D) include benzenesulfonic acid or a salt thereof,
paratoluenesulfonic acidor a salt thereof, 2,4-dimethylbenzenesulfonic
acidorasaltthereof, 2,5-dimethylbenzenesulfonicacidorasalt thereot,
naphthalenesulfonicacidorasalt thereof, andsaccharinorasalt thereof.
Among them, paratoluenesulfonic acid or a salt thereof,
2,4-dimethylbenzenesulfonic acid or a salt therecf, naphthalenesulfonic
acid or a salt thereof, and saccharin or a salt thereof are more preferred.
These compounds may be used alone or in combination of two or more of
them.

[0033]

The content of the aromatic sulfone compound as component (D) in
the hair cosmetic composition is preferably from 0.1 to 20% by mass,
more preferably from 0.5 to 10% by mass, and more preferably from 1 to
7% by mass, thereby preventing hair dangling and retaining hair setting
after application, and adjusting the viscosity of the hair cosmetic
composition.

[0034]
[Solvent]
The solvent other than water may be contained, and examples thereof

include lower alcohols (for example, ethanol, and isocopropanol), and
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polyols such as propylene glycecl, 1,3-butanediol, diethylene glycol,
diprepylene glycol, and glycerol, and lactones. The content of the

solvent other than water in the hair cosmetic composition is preferably
from0to 45% bymass, more preferably from(C to 30% bymass, more preferably
from0 to 15% bymass, more preferably from0 tc 10% bymass, more preferably
from 0 to 8% by mass, and more preferably from 0 to 6% by mass, from
the viewpoint of improving solubility of the compenents contained in
the hair cosmetic compocsition. 1In addition, the content of ethanol in
the hair cosmetic composition is preferably from 0 to 4% by mass, more
preferably from 0 to 1% by mass, and more preferably the hair cosmetic
composition is free from ethanol.

[CO35]

[Cptional component]

The hair cosmetic compositionof the present inventionmaycomprise,
inadditiontothe above-describedcompenents, acesmeticoil agentwithout
preventing the advantageous effect of the present invention. The content
of the cosmetic ¢il agent in the hair cosmetic composition is preferably
from 0.1 to 10% by mass. Examples of the cosmetic oil agent include
glycerides such as castor oil, cacao oil, mink oil, avocado oil, and
olive o0il; waxes such as beeswax, whale wax, lanoline, and carnauba wax;
higher alcohols such as cetyl alcohol, oleyl alcohol, hexadecyl alcohol,
lauryl alcohol, stearyl alcohol, isostearyl alcohol, and Z-octyl
dodecancl; esters such as isopropyl myristate, hexyl laurate, cetyl
lactate, propylene glycol monostearate, oleyl oleate, hexadecyl 2-ethyl
hexanoate, and octyldodecyl myristate; hydrocarbon oils such as liquid
paraffin, vaseline, squalane, and hydrogenated polyisobutene; silicone
derivatives such as dimethylpolysiloxane, methylphenyl polysiloxane,
polyether-modified silicone oil, epoxy-modified silicone oil,
aminomodified silicone o0il, and alkyl-medified silicone oil; and

polypropylene glycol. Inaddition, anemulsifyingagent for emulsifying
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and stabilizing these cosmetic oil agents may be added. The emulsifying
agent may be an anionic, amphoteric, cationic, or ncnionic surfactant.
[0036]

The hair cosmetic composition of the present invention may further
comprise a perfume and a dye for improving the commercial value, and
an antiseptic and an antioxidant for preventing daily deterioration of
the hair cosmetic composition, and may further comprise, as necessary,
a humidity controlling agent such as glycerol or propylene glycol, a
curing agent, an antistatic agent, a surfactant, an anti-foaming agent,
adispersant, athickeningagent, anultraviolet absorber, anantioxidant,
an antiseptic, a colored dye, a dye fixer, and a propellant.

[0037]
[Dosage form]

The dosage form of the hair cosmetic composition of the present
invention is not particularly limited, and may be in the form of a
transparent liquid, a lotion, an emulsion, a mist (hair mist or hair
spray), or bubbles (hair mousse). Among them, the desage form for
application is preferably a mist.

When the hair cosmetic composition of the present invention is
used as an aerosol hair cosmetic composition composed of an aexrosol stock
solution and a propellant, the content of each component means the content
in the total composition of the aeroscol stock solution excluding the
propellant.

[CC38]
[Viscosity]

The viscosity of the hair cosmetic composition of the present
invention is preferably 0.1 mPa*s or more, and 100 mPa-s or less, more
preferably 20 mPa-s or less, and more preferably 10 mPa-s or less, thereby
causing adequate stickiness when applied to hair. When used in the form

of mist, the viscosity within the above-described range allows spraying
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of the hair cosmetic composition in good mist form, and further allows,
for example, reduction of problems such as clogging of the nozzle of
the sprayer.

The viscosity is measured at 25°C after rotation at 6 rpm for 1
minute using the type B rotaticnal viscometer (model TVB-10M),
manufactured by Toki Sangyc Co., Ltd., and a rotor L/Adp No.12. The
measurement is carried out in a thermostat bath at 25°C.

[0039]
[PH]

The pH of the hair cosmetic composition of the present invention
is measured using a glass electrode hydrogen ion concentration meter
F-14 (manufactured by Horiba, Ltd.). The sample temperature is adjusted
at 25°C, and the electrode is directly inserted into the sample. The
pH of the hair cosmetic composition of the present invention is preferably
from 2 to 9, and more preferably from 3 to 8.

[0040]
[Hair styling methed]

The hair cosmetic composition of the present invention is suitable
as a hair styling agent. The usage of the hair styling agent, or the
hair styling method may be any method as long as it includes application
of the hair cosmetic composition of the present inventiocn to hair, and
arranging the hair style. The hair cosmetic composition of the present
invention may be applied towet hair or dry hair, and is preferably applied
to dry hair from the viewpoint of easiness of setting.

[0041]

For example, the hair cosmetic composition of the present invention
may be applied after forming the hair inany hair style. The hair cosmetic
composition of the present invention is preferably applied in the form
of mist, thereby uniformly applying the hair cosmetic composition of

the present invention without deforming the hair style. After applying
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the hair cosmetic composition c¢f the present inventiocn, the hair is
air-dried. A dry film of the hair cosmetic composition of the present
inventionis formedbetween hairsbydrying the hair cosmetic composition.
This dry film sets the hair style, whereby the hair is formed without
deformation even in high humidity.

[0042]

Regardingthe above—-describedembodiments of thepresent invention,
preferred embodiments of the present invention are further disclosed
below.

[0043]
<1> A hair cosmetic composition comprising the following components
(A) to (C):

{(A) Apolymer or copolymer having the structural units represented
by the general formula (1):

[0044]

(1)

S0,X

[0045]
wherein R! and R? independently represent a hydrogen atom, a methyl
group, ©or a carboxy group, X represents H, Na, K, Li, NH4, or CH,CH;:
(B) cyclodextrin; and
{(C) 50 to 95% by mass of water.
[0046]
<2 The hair cosmetic compesition of <1>, wherein the component (A)
is preferably a copolymer having the structural units represented by

the general formula (2):
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[0047]

] (2)

[0C48]

wherein R®, R? and R® independently represent a hydrogen atom, a
methyl group, or a carboxy group, R® represents an optionally substituted
phenylgroup,asubstituentrepresentedby—COOR7(whereinRTisahydrogen
atom, Na, K, Li, or an optionally substituted hydrocarbcn group having
1 to 24 carbon atoms), a substituent represented by -COR® (wherein R®
is an optionally substituted hydrocarbon group having 1 to 24 carbon
atoms), or a substituent represented by —COO(AO)nR9 (wherein AD is an
ethylene oxide group and/or a propylene oxide group, n is a numeral of
1 tc 15 on average, and R® is a hydrogen atom or an optionally substituted
hydrocarbon group having 1 to 5 carbon atoms.
[0049]
<3> The hair cosmetic composition of <2>, wherein R}, R® and R® are
preferably independently a hydrogen atom or a methyl group, and R® is
a phenyl group or a substituent represented by ~COOR’ (wherein R’ is a
hydrogen atom or Naj.
[0050]
<4> The hair cosmetic composition of any one of <1> to <3>, wherein
component (A) preferably contains the structural units represented by
the general formula (1) in the amount of 10 to 100% by mass, preferably
10 to 100% by mass, more preferably 20 to 100% by mass, more preferably
30 to 100% by mass, more preferably 40 to 100% by mass, more preferably
50 to 100% by mass, more preferably 60 to 100% by mass, more preferably
70 to 100% by mass, more preferably 80 to 100% by mass, and more preferably

90 to 100% by mass 1n one molecule.
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[6051]

<5> The hair ccsmetic composition of any one of <1> to <4>, wherein
the component (A) ispreferablyoneormore polymers or copolymers selected
from the group consisting of peolystyrenesulfonic acid scdium, a
styrenesulfonic acid-methacrylic acid copolymer, and a styrenesulfonic
acid-styrene copolymer.

[0052]

<b> The halr cosmetic composition of any one of <1> to <5>, wherein
the weight average molecular weight of the component (A) is preferably
from 1,000 to 1,400,000, more preferably from 5,000 to 1,300,000, more
preferably from 30,000 to 1,200,000, and more preferably from 60,000
to 800,000.

[0053]

<T> The hair cosmetic composition of any one of <1> to <6>, wherein
the content of the component (A) in the hair cosmetic composition is
preferably from 0.01 to 20% by mass, more preferably from 0.1 to 10%
by mass, and more preferably from 0.5 to 7% by mass.

[0054]

<B> The hair cosmetic composition of claim 1, wherein the component
(B) 1s preferably substituted or unsubstituted a-cyclodextrin.
[0055]

<9> The hair cosmetic composition of any one of <1> to <8>, wherein
the content of the component (B) in the hair cosmetic composition is
preferably from 0.1 to 30% by mass, more preferably from 0.2 to 25% by
mass, more preferably from 0.3 to 20% by mass, more preferably from 0.4
to 20% by mass, more preferably from 0.5 to 15% by mass, more preferably
from 1.1 to 15% by mass, and more preferably from 3 to 15% by mass.
[0056]

<10> The hair cosmetic composition of any one of <1> to <9>, wherein

the content mass ratic of the component (A) and the component (B} ((A)
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(B)) is preferably from 1 : 1 to 1 :1300, more preferably from 1 : 1
to 1l : 1000, more preferably from 1 : 1 to 1 : 500, and more preferably
from 1 : 1 to 1 : 10,

[C057]

<11> The hair cosmetic composition of any one of <1> to <10>, wherein
the ceontent of the component (C) in the hair cosmetic composition is
preferably from 60 to 95% by mass, more preferably from 70 to 95% by
mass, and more preferably from 80 tec 95% by mass.

[0058]

<12> The hair cosmetic composition of any one of <1> to <11>, wherein
the content of ethanol in the hair cosmetic composition is preferably
from 0 to 4% by mass, more preferably from 0 to 1% by mass, and more
preferably the hair cosmetic composition is free from ethanol.
[0059]

<13> The hair cosmetic composition of any one of <1> to <12>, which
preferably further comprises the aromatic sulfone compound represented

by the general formula (3) as the component (D):

[0060]
R
R Y
- Lt
z 3
X (3)
R N
R
[0061]

wherein R may be the same or different and independently represent
a hydrogen atom or a monovalent hydrocarbon group, or adjacent two Rs
are combined to form a saturated or unsaturated divalent hydrocarbon
group; X represents an oxygen atom or a nitrogen atom, Y represents a
hydrogen atom when X is an oxygen atom, or Y represents a carbonyl group

bound to X when X is a nitrogen atom; Z" represents a monovalent cation.
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[0062]

<14> The hair cosmetic composition of <13>, wherein the component (D)
is preferably at least one selected from the group consisting of
benzenesulfonic acid, paratoluenesulfonic acid,
Z2,4-dimethylbenzenesulfcnic acid, 2,5-dimethylbenzenesulfonic acid,
naphthalenesulfonic acid, and saccharin, and salts thereof.

[0063]

<15> The hair cosmetic composition of <13>, wherein the component (D)
is preferably at least one selected from the group consisting of
paratoluenesulfonic acid, 2,4-dimethylbenzenesulfonic acid,
naphthalenesulfonic acid, saccharin, and salts thereof.

[CC64]

<16> The hair cosmetic composition of any one of <13> to <15>, wherein
the content of the component (D) in the hair cosmetic composition is
preferably from 0.1 to 20% by mass, more preferably from 0.5 to 10% by
mass, and more preferably from 1 to 7% by mass.

[0065]

<17> The hair cosmetic composition of any one of <1> to <16>, which
is preferably applied in the form of mist.

[C066]

<18> The hair cosmetic composition of any one of <1> to <17>, wherein
the viscosity of the hair cosmetic composition is preferably 0.1 mPa-s
or more, and preferably 100 mPa s or less, more preferably 20 mPa-s or
less, and more preferably 10 mPa:s or less.

[0067]

<19> The hair cosmetic composition of any one c¢f <1> to <18>, wherein
the pH of the hair cosmetic composition is preferably from 2 to 9, and
more preferably from 3 toc 8.

[0068]

<20> A hair styling method comprising application of the hair cosmetic
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composition of any one of <1> to <19> to hair.

[0069]

<21> The hair styling method of <20>, wherein the hair cosmetic
composition is applied to hair after setting hair to any hair style.
[0070]

<22> The hair styling method of <20>or <21>, wherein the hair cosmetic

composition 1s applied to hair in the form of a mist.

Examples
[0071]
Example 1 and Comparative Example 1

Thehaircosmeticcomposition (hairmist) showninTablel isprepared
according to a common procedure, and the after-draw after spraying and
the viscosity of the cosmetic composition were evaluated by the method
describedbelow. Alltheconcentrations listedinthetableareeffective
deses.
[0072]
<After-draw after spraying>

Each sample was filled into a sprayer equipped with a trigger
manufactured by Yoshino Kogyosho Co., Ltd. {PT-200, nozzle diameter:
0.3 mm), and the conditions of the neozzle during spraying and the presence
or absence of flaking of hair after spraying were confirmed:

A: no bubble in the nozzle, and no flaking occurred; and

B: bubbles formed in the nozzle, and flaking occurred.
[0073]
<Viscosity measurement>

Using type B rotational viscometer (model TVB-10M) manufactured
by Toki Sangyo Co., Ltd. and a rotor L/Adp No.19, the sample was rotated

at 6 rpm speed for 1 minute at 25°C, to measure the viscosity.
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[0074]
[Takle 1]
Comparative
(% by mass) Example Example
1 1
(A) Sodium polystyrene sulfonate (*1) 1 -
(A) AMP-acrylates/C1-18 alkyl acrylate/C1-8 ) 1
alkyl acrylamide copolymer (*2)
(B) a-cyclodextrin 5 5
(C) Water Balance Balance
: After-draw after spraying A B
Evaluation Viscosity (mPa-s) 8.5 3

*1: PS-50(manufactured by Tosch Organic Chemical Co., LTd)

*2: The remainder of PLAS CIZE L-2909B (40% by mass ethancl solution,
manufactured by Goo Chemical Co., Ltd.) after evaporation of ethanol

as the solvent.

[CCT75]

Examples 2 to 20 and Comparative Examples 2 to 16

The hair cosmetic compositions (hair mists) shown in Tables 2 to
4 were prepared according to a common procedure, and "effect of preventing
hair dangiing after application", "hair set retentivity (in high
humidity)", "washability", and "sprayability" were evaluated according
to the methods described below. All the concentrations listed in the
table are effective doses.
[0076]
<Effect of preventing hair dangling after application>

A hair bundle having a length of 25.5 cm and a weight of 3 g were
moistened with water, wound around a rod (pipe) having a diameter of
2.2 cm, and air-dried {allowed to stand at room temperature for 24 hours
or longer). After drying, the rod was removed, and the apparent length
(L) of the hair bundle {unit: cm) was measured. Subsequently, 0.6 g of
each sample was uniformly applied to the hair bundle using a sprayer

equippedwithatriggermanufacturedbyYecshino KogyoshoCo., Ltd. (PT-200,
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nozzle diameter: 0.3 mm), the hair bundle was hung at a temperature of
25°C and a humidity of 40%, and the apparent length (Lg) of the hair bundle
{(unit: cm) was measured after 30 minutes.

The rate of prevention of hair dangling was determined from these
measurements by the following formula:

The rate of prevention of hair dangling (%) = [(25.5 - Ly) / (25.5
- L)] x 10¢C

The closer the value is to 100, the higher the effect of preventing
hair dangling is.
[C077]
<Set retentivity (in high humidity)>

0.75 g of each sample was uniformly applied to & hair bundle having
a length of 26 cm and a weight of 1 g using a dropper, the hair bundle
was WOund around a rod (pipe) having a diameter of 2.2 cm, and allowed
tostandinatemperature-controlledroomat 40°C for 6 hours for completely
drying. After drying, the rod was removed, and the apparent length (L)
of the hair bundle (unit: cm) was measured. Subsequently, the hair bundle
was suspended in a constant temperature and humidity chamber at a
temperature of 25°C and a humidity of 90%, taken out after 2 hours, and
the apparent length (L) of the hair bundle (unit: cm) was measured again.
The hair set retentivity was determined from these measurements using
the following formula:

Hair set retentivity (%) = [(26 - Lp) / (26 - L)] x 100

The closer the value to 100, the stronger the hair set retentivity.
[0078]
<Washability>

0.75 g of each sample was uniformly applied using a dropper to
a hair bundle having a length of 26 cm and a weight of 1 g, the hair
bundle was wound around a rod (pipe) having a diameter of 2.2 c¢m, and

allowed to stand in a temperature-controlled room at 40°C for 6 hours
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for completely drying. After drying, the rod was removed, and the hair
bundle was pinched between fingers, and rinsed with running water at
a water temperature of 38°C and a flow rate of 6 L/minute while combing
the hair bundle from the top to the bottom at a speed of 1 time/second.

The washability was evaluated by the number of squeezing until
the sample was washed off. The hair bundle rinsed by the above-described
method was naturally dried, and then lightly squeezed with fingers. The
sample was regarded as having been washed off when the dry hair bundle
was easily loosened:

A: the sample was washed off by sgueezing less than 15 times;

B: the sample was washed off by squeezing 15 times or more and
less than 30 times; and

C: the sample was not washed off by even squeezing 30 times or
more.
[0079]
<Sprayability>

Each sample was charged intc a sprayer equipped with a trigger
manufactured by Yoshino Kogyosho Co., Ltd. (PT-200, nozzle diameter:
0.3 mm), and the conditions of mist during spraying was observed:

A: sprayed in mist form (very good sprayability);

B: sprayed in the form of coarse mist (good sprayability); and

C: linearly ejected without forming mist, or not ejected (poor

sprayability).
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[0080]
[Table 2]
Example Comparative Example
(% by mass) T3 T 15 6] 7[5 [9  0[ 2[5 415 6175 9]0
Sodium polystyrenesulfonate (*3) | 5 - - - - - - - - 5 - - - - - - - .
Sodium polystyrenesulfonate (*4) | - 5 - - - - - - - 5 - - - - - - -
Sodium polystyrenesulfonate (*5) | - - 1 - - - - - - - 1 - - - - - -
Sodium polystyrenesulfonate (*6) | - - - 1 - - - - - - 1 - - - - -
Sodium polystyrenesulfonate (1) | - - - - 1 - - - - - - 1 - - - _
(A) Sodium polystyrenesulfonate (*7) | - - - - - 1 - - - . - - - - 1 - - -
Styrenesulfonic acid-methacrylic | ) ) ) 5 ) ] ] ] ] ] 5 ]
acid copolymer(*8)
Styrenesulfonic acid-styrene ) ) ) ) ) ) ) 5 ) ] ] ] ] ] ] ] 5 ]
copolymer(*9)
Styrenesulfonic acid-styrene ) ) ) ) ) ) ] 5 ] ] ] ] ] ] ] ] 5
copolymer{*10}
(B) a-cyclodexirin - - 5 5 5 5 5 5 5 - - - - - - - N
y-cyclodextrin 5 5 - - - - - - - - - - - - - .
(C) Water balance|balance|balancejbalance|balance balance|balance|balance! balance | balance (balance|balance balance|balance[balance|balance|balance balance
nate of preventor T a1 g0 | 80 | 80 | 80 | 80 | 80 [ 80 | 80 | 80 | 8 | 58 | 60 | 60 | 65 | 65 | 58 | 58 | 58
angling after application
Evaluation Set retentivity (25°C,90%RH) | 75 | 80 | 82 | 84 | 84 | 84 | 75 | 85 | 85 45 | 50 | 50 | 55 | 58 | 58 | 25 | 58 | 58
Hair washability A A A A A A B B B A A A A A A B B B
Sprayability A A A A A A A A A A A A A A A A A A

*3:PS-1,*4:PS-5,*5:PS-15,%6.PS-35,*7:PS-100,*8:MA-2005L.,*9:ST-3510,*10:ST-5005(all manufactured by Tosoh Organic Chemical Co., LTd)
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[0081]
[Table 3]
Example
(% by mass) 11 12 13 | 14 | 15 16 17 18 19 | 20
(A) Sodium polystyrenesulfonate (*1) 1 1 1 1 1 1 1 - 5 5
Sodium polystyrenesulfonate (*7) - - - - - - - 1 - -
a-cyclodextrin - - - 1 2 11 13 13 7 3.5
B-cyclodextrin 1 - - - - ~ - - - -
(B) Maltosyi-£-cyclodextrin{*11) - 5 - - - - - - - -
Mixture of cyclodextrin and ) ) 5 ) ) ) i ) i )
maltosyl-g-cyclodextrin (*12)
(D) Naphthalenesulfonic acid - - - - - - - - - 1.5
(C) Water balance|balance|balance|balance|balance|balance|balance|balancelbalance|balance
Rate of prevention _of hair dangling 73 80 80 73 75 80 82 82 82 80
after application
Evaluation Set retentivity (25°C, 90%RH) 72 80 80 73 78 85 85 85 85 84
Hair washability A A A A A A A B B A
Sprayability A A A A A A A B B A

*11:G2-8-CD (manufactured by Pearl Ace Corporation)
*12:ISOELITE P(manufactured by Pearl Ace Corporation)
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[0082]
[Table 4]
Comparative Example
)
(% by mass) 11 12 13 14 15 16
AMP-acrylates/C1-18 alkyl acrylate/C1-8 1 ) ) ) ) i
(A" alkyl acrylamide copolymer (*2)
Vinyl pyrrolidone-vinyl acetate copolymer (*13) - 1 5 5 5 5
(B) a-cyclodextrin 8 8 - 1 3 5
{(C) Water balance |balance|balance|balance | balance |balance
Rate of pl:evgntxon of hair dangling 65 65 65 65 65 65
after application
Evaluation Set retentivity (25°C, 90%RH) 70 65 19 27 35 35
Hair washability C A B B B B
Sprayability A A A A A A

*13: LUVISKOL VA73W{manufactured by BASF SE)
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[0083]
Formulas

The hair cosmetic composition of the present invention may be
produced according to a common procedure in the dosage form shown below,
and used.
[0084]
Formula 1 (hair spray) (% by mass)

PS-50 (manufactured by Tosoh Organic Chemical Co., LTd; 21% by

mass aguecus solution) 23.8
a-cyclodextrin 5.0
Dimethyl ether (DME) 10
Purified water balance

[0085]

Formula 2 (hair spray) (% by mass)

PS-50 (manufactured by Tosoh Organic Chemical Co., LTd; 21% by mass

agueous solution) 23.8
a-cyclodextrin 5.0
1,1-difluoroethane (hydroflucrocarbon 152A) 10
Purified water balance

[0086]

Formula 3 (hair spray) (% by mass)

P5-100 (manufactured by Tosoh Organic Chemical Co., LTd; 21% by

mass aqueous solution) 23.8
v—~cyclodextrin 7.0
Dimethyl ether (DME) 10
Purified water balance

[0087]

Formula 4 (hair spray) (% by mass)

PS-50 (manufactured by Tosoh Organic Chemical Co., LTd; 21% by mass
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agueous solution) 4.8
c-cyclodextrin 3.5
Scdium PB-naphthalenesulfonate 1.5
Dimethyl ether (DME) 10
Purified water balance

[0088]

Formula 5 (hair spray) (% by mass)

ST5005 (manufactured by Tosch Crganic Chemical Co., LTd; 21% by

mass agueous sclution) 4.8
a-cyclodextrin 3.5
Sodium B-naphthalenesulfonate 1.5
1,1-difluoroethane (hydrofluorocarbcn 152A) 10
Purified water balance

[0089]

Formula 6 (hair mist) | {% by mass)

PS-35 (manufactured by Tosch Organic Chemical Co., LTd; 21% by mass

aguecus solution) 4.8
o-cyclodextrin 3.5
Sodium PB-naphthalenesulfonate 1.5
Purified waterxr balance

[0090]

Formula 7 (hair mist) (% by mass)

PS-5 (manufactured by Tosoh Organic Chemical Cec., LTd; 21% by mass

aquecus solution) 4.8
o-cyclodextrin 3.5
Sodium PB-naphthalenesulfonate 1.5

Purified water balance
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CLAIMS

1. A hair cosmetic compositicn comprising following components (A)
to {(C):
(A) A polymer or copolymer having structural units represented

by the general formula (1):

R' R?
I I
to—c—
H (1)
S04X

wherein R' and R? independently represent a hydrogen atom, a methyl
group, ©r a carboxy group, X represents H, Na, K, Li, NH,;, or CH:CHi;
{B) cyclodextrin; and

{(C) 50 to 95% by mass of water.

2. The hair cosmetic composition according to claim 1, wherein the

component (B) is o-cyclodextrin.

3. The hair cosmetic composition according toc claim 1 or 2, which

is applied in the form of a mist.

4. The hair cosmetic composition according to any one of claims 1
te 3, wherein the content of the compcnent (A) in the hair cosmetic

composition is from 0.01 to 20% by mass.

5. The hair cosmetic composition according Lo any one of claims 1

to 4, wherein the weight average mclecular weight of the component (A)



28

is from 1,000 te 1,400,000.

6. The hailir cosmetic composition according to any one of claims 1
to 5, wherein the content of the component (B) in the hair cosmetic

compesition is from 0.1 to 30% by mass.

7. The hair cosmetic composition according to any one of claims 1
to 5, wherein the content of the component (B) in the hair cosmetic

composition is from 3 to 15% by mass.

8. The hair cosmetic composition according to any one cof claims 1
to 7, wherein the content mass ratio between the component (A} and

component (B} ((A} : (B)) is from 1 : 1 to 1 : 1300.

9. The hair cosmetic composition according to any one of claims 1
to 8, which further comprises an aromatic sulfone compound represented

by the general formula (3) as the component (D):

R
R Y
- o+
3
Xz (3)
R S
R

wherein R may be the same or different and independently represent
a hydrogen atom or a monovalent hydrocarbon group, or adjacent two Rs
are ceombined to form a saturated or unsaturated divalent hydrocarbon
group; X represents an oxygen atom or a nitrogen atom, Y represents a
hydrogen atom when X is an oxygen atom, or Y represents a carbonyl group

bound to X when X is a nitrogen atom; and Z* represents a monovalent cation.
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10. A hair styling method comprising application of the halir cosmetic
compositicn according to any one of claims 1 to 9 in the form of a mist

to hair.



