
HAIR COSMETIC COMPOSITION  Description FIELD OF THE
INVENTION [0001] The present lnvntlon relates to a
leave-on hair cosmetic composition such as a hair
conditioning agent or hair  styling agent, which
contains an organic acid and a silicone polymer.
BACKGROUND OF THE INVENTION [0002] In recent years, it
has been known that owing to the influence by hair
coloring or blow drying, cuticles on the  hair surface
peel off orthe hair becomes porous by the efflux of
lipids from the inside of the hair and as a result,
problems  such as excessive dryness, resistance to
finger combing, difficulty in styling and loss of
luster occur. [0003] Leave-on hair cosmetic
compositions mainly used now include emulsion type
products such as hair cream  containing wax, higher
alcohol and surfactant to provide the hair with
manageability and protect the hair from excessive
dryness; and gel type products containing a film
forming polymer (set polymer). Such hair cosmetic
compositions can  temporarily solve the problems such
as poor manageability and excessive dryness by
adhering an oil or fat or polymer  to the hair
surface, but cannot fundamentally improve the hair
luster or manageability [0004] In order to improve the
hair quality, compositions that contain a specific
organic acid and organic solvent to  improve hair
quality by acting on the inside of the hair are known
(refer to, for example, JP-A-2004-189727, JP-A-
1994-172131, and JP-A-1994-298625). [0005]
Althoughthesetechnologiesdisclosedintheabovedocumentsa
reexcellentineffectsofimprovinghairqualities  such as
luster and manageability, some problems such as less
flexibility of the hair, stickiness after application,
and  heavy hair feel after drying are still remain,
when used as a leave-on hair cosmetic composition. In
order to solve the  problems, conventional silicones
are added as a touch improver. The addition of
silicone improves hairfeel, but disturbs  hair quality
improving effects (luster, manageability and the like)
by addition of the organic acid and organic solvent,
[0006] There are also various types of modified
silicone polymers, which are suitable for use in hair
cosmetic compo- sitions, such as organopolyslioxanes
having organopolysiloxane and
poly(N-acylalkyleneimine) segments. Such poly- mers,
which are described in e.g., EP 0640643 A2, JP
07258040 or JP 05112423, are also known to improve
touch.  SUMMARY OF THE INVENTION [0007] In the present
invention, there is thus provided a leave-on hair
cosmetic composition, which contains the  following
components (A), (8) and (C): (A) an organic
dicarboxylic acid or salt thereof, (B) an organic
solvent selected from aromatic alcohols,
N-alkylpyrrolidones, alkylene carbonates,
polypropylene  glycols having a number average
molecular weight of from 100 to 1000, lactones and
cyclic ketones, and (C) an organopolysiloxane having
an organopolysiloxane segment and a
poly(N-acylalkyleneimine) segment having  a recurring
unit represented by the following formula (1):
wherein, R1 represents a hydrogen atom, a C, -.2 alkyl
group, a cycloalkyl group, an aralkyl group or an aryl
group, and  n stands for 2 or 3 ; the
poly(N-acylalkylenelmine) segment has been bonded to
at least one silicon atom of the organ- opotysiloxane
segment via a hetero-atom-containing alkylene group;
having the organopolysiloxane segment and the
poly(N-acylalkyleneimine)segment at a weight ratio of
from 98/2to 40/60; and having a weight average
molecular weight  of from 50,000 to 500,000; wherein
the following composition is excluded: Polysilicone-9
0.8 wtY/o  Ethanol 20.0 wt%/Y  Benzylalcohol 1.0 wtY/Y
Propylene glycol 2.0 wt%  1 0 (continued)  Laureth-23
0.3 wt%  PEG-40 hydrogenated castor oil 0.3 wt%  



Cetrimonium chloride 0.2 wt%k  Polyquartemium 16 0.1
wt%  Lactic acid 3.0 wt%  Malic acid 2.0 will.
Ammonium hydroxide q.s. to adjust pH to 3.0
Fragrance, preservative q.s Water to 100`/6  DETAILED
DESCRIPTION OF THE INVENTION [0008] The present
Invention relates to a leave-on hair cosmetic
composition such as hair styling agent and hair
conditioning agent that provide improved hair feel
(suppleness, smoothness, and the like) and the hair
quality improving  effects (improvement in luster,
manageability and the like) after drying without
disturbance of addition of an organic acid  and an
organic solvent. [0009] The present inventors have
found that the above-described desire can be satisfied
by using a specific silicone  derivative in
combination with an organic dicarboxylic acid and a
specific organic solvent. [0010] The hair cosmetic
composition of the present invention contributes to
essential quality improvement of the hair,  and can
provide excellent luster, manageability and setting
property to the hair, and at the same time, can impart
the  hair with excellent flexible touch and
elasticity. More specifically, the hair cosmetic
composition of the present invention  is excellent in
styling properties both setting property just after
hairstyle and set retention under high humidity, can
provide  stickiness-free and smoothness to the
hairboth during and after drying used the composition,
and can provide suppleness  and smooth touch to the
hair without stiffness peculiar to the use of a
polymer after drying. [0011] The hair cosmetic
composition of the present invention is useful as a
leave-on hair cosmetic composition for  hair setting
such as hair styling agent and hair conditioning
agent. Frequent use of the composition also provides
to the  hair improvement of luster, manageability and
setting property gradually. [0012] The organic
dicarboxylic acid to be used as Component (A) has
preferably from 2 to 8 carbon atoms and  specific
examples include malonic acid, succinic acid, glutaric
acid, adipic acid, malefic acid, fumaric acid,
phthalic acid,  oxalic acid, malic acid, and tartaric
acid. Of these, those having at least 3 carbon atoms,
including hydroxydicarboxylic  acids such as malic
acid and tartaric acid, and malonic acid and succinic
acid are preferred. Malik acid is more preferred.
[0013] Examples of the salts of these organic
dicarboxylic acids include salts with an alkali metal,
alkaline earth metal,  ammonia and organic amine
compound. [0014] As Component (A), these compounds
maybe used in combination of two or more. The content
of Component  (A) in the hair cosmetic composition of
the invention is preferably from 0.1 to 30 wt.%, more
preferably from 0.5 to 20  wt.%, even more preferably
from 0.5 to 10 wt.% in view of internal hair-quality
improving effects (pore repairing effects,  and the
like), set retention effects and manageability. [0015]
The organic solvent to be used as Component (B) of the
invention is selected from the following (b1) to (b5).
(b1) Aromatic alcohols represented by the formula (2)
: R2---(OCH2CH2)P ..(OCH2?H)q-Z (2)  (CH2*-Y
(wherein, R2 represents a group R3-Ph-R4- (R3: a
hydrogen atom, a methyl group or a methoxy group, R4:
a bond  or a saturated or unsaturated divalent C1_3
hydrocarbon group, Ph: a paraphenylene group), Y and Z
each represents  a hydrogen atom or a hydroxy group,
and p, q and r each stands for an Integer of from 0 to
5, with the proviso that  at p=q=0, Z represents a
hydroxy group and R2 does not represent a group
R3-Ph-). (b-2) N-alkylpyrrolidones or
N-alkenylpyrrclidones having a nitrogen atom to which
a C7.18 alkyl or alkenyl group  has been bonded. (b-3)
CZd Alkylene carbonates. (b-4) Polypropylene glycols
having a number average molecular weight of from 100
to 1000.  2 0 @-5) Lactones or cyclic ketones
represented by any one of the formulas (3), (4) and
(5):  



(R)e\X 0 (R X O. (R) a~x  (Re)o (R~b (3) (4) (5)
(wherein, x represents a methylene group or an oxygen
atom, R5 and Re each represents a substituent selected
from linear, branched orcyclic alkyl groups, hydroxy
group, sulfonic group, phosphoric group, carboxy
group, phenyl  group, sulfoalkyl groups, phosphoalkyl
groups and carboxyalkyl groups with the proviso that
R5 and R6 do not  represent the same group
simultaneously, and a and b each stands for 0 or 1).
[0016] Of the organic solvents serving as Component
(B), examples of (b1) include benzyl alcohol, cinnamyl
alcohol,  phenethyl alcohol, p-anisyl alcohol,
p-methylbenzyl alcohol, phenoxyethanol, and
2-benzyloxyethanol; those of (b2)  include
N-methylpyrrolidone, N-octylpynolidone and
N-laurylpyrrolidone; and those of (b3) include
ethylene carbonate  and propylene carbonate. As the
polypropylene glycol (b4) having a number average
molecular weight of from 100 to  1000, those having a
number average molecular weight of from 100 to 500,
particularly from 2 to 5 are preferred. In  (b5), R5
and R6 in the formulas (3) to (5) are each preferably
a linear or branched C1.6 alkyl group such as methyl,
ethyl,  propyl, isopropyl, or butyl, and preferably
substituted at the y-position in the case of y-lactone
and at the 3-position in  the case of 3-lactone (i.e.
methylene adjacent to the hetero oxygen atom in both
cases). In order to enhance the water  solubility of
the compounds (3) to (5), R5 or Re preferably
represents an acidic group such as sulfonic group,
phosphoric  group or carboxy group, or an alkyl group
having the above-group as a substituent. In (b5),
examples of the lactone  include y-butyrolactone,
y-caprolactone, y-valerolactone, 6-valerolactone,
6-caprolactone and S-heptanolactone. Of  these,
y-lactone, preferably y-butyrolactone and
y-caprolactone are preferred in view of the stability
of the lactone.  Examples of the cyclic ketone as (b5)
include cyclopentanone, cyclohexanone, cycloheptanone
and 4-methylcyclohep- tanone. [0017] Examples ofthe
more preferred Component (B) include benzyl alcohol,
benzy[oxyethanol, propylene carbonate  and propylene
glycol (number average molecular weight of from 300 to
500, preferably 400).. [0018] Component (B) to be used
in the invention Is preferably a liquid at 25C and has
a CIogP of from -2 to 3, more  preferably from -1 to 2
in view of penetration promotion. The term CIogP" as
used herein means a measure indicating  the partition
of a substance between an octanol phase and an aqueous
phase. It is a calculated value. of an octanol- water
partition coefficient (IogP) as defined by the
below-described equation and its examples is described
in Chemical  Reviews, 71(6), 1971. loge - log (
[Substance]cacancl/ [Substance]eor] wherein,
[Substance]"., means a mole concentration of a
substance in a 1 -octanol phase, while [Substance],,
means a mole concentration of the substance in an
aqueous phase. [0019] Exemplary of the ClogP of
Component (B) is benzyl alcohol (1.1),
2-benzyloxyethanol (1.2), 2-phenylethanol  (1.2),
1-phenoxy-2-ptopanol (1.1), polypropylene glycol 400
(0.9), propylene carbonate (-0.41), and
y-butyrolactone (- 0.64). (0020] The composition may
contain two or more compounds of Component (B) in
combination. The content of com- ponent (B) in the
hair cosmetic composition of the invention is
preferably from 0.1 to 40 wt.%, more preferably from
0.5  to 10 wt.'/o, even more preferably from 1 to 5
wt% in view of its feeling upon use, hair luster and
hair quality improving  effects (improvement of
elasticity, moisture resistance, and the like). -
[0021] A weight ratio of the organic dicarboxylic acid
or salt thereof as Component (A) to the organic
solvent as  Component (B) preferably, (A):(B) ranges
from 10:1 to 1:7, more preferably from 4:1 to 1:3 in
view of effectively produce  internal hair-quality
improving (pore repairing) effects, setretention
improving effects and manageability improving effects.
(0022] Component (C) is an organopolysiloxane in which
a poly(N-acylalkyleneimine) segment having a recurring
unit  represented by the following formula (1): 30 0R1
(wherein R1 represents a hydrogen atom, a C1.22 alkyl
group, a cycloalkyl group, an aralkyl group or an aryl
group,  



and n stands for 2 or 3) has been bonded to at least
one silicon atom of an organopolysiloxane segment via
a hetero- atom-containing alkylene group. RI is
preferably a methyl or ethyl group. [0023] The
organopolyslioxane as Component (C) has a
organopolysiloxane segment and a
poly(N-acylalkyleneirrfine)  segment at a weight ratio
of from 98/2 to 40/60, preferably from 94/6 to 60/40
and it has a weight average molecular  weight of from
50,000 to 500,000, preferably from 100,000 to 300,000.
[0024] Examples of the hetero-atom-containing alkylene
group via which the organopolysiloxane segment and
poly  (N-acylalkyleneimine) is bonded include C2-20
alkylene groups having 1 to 3 nitrogen atoms, oxygen
atoms and/or sulfur  atoms. Specific examples include:
--(CH --NH- --(CH2)g NH-(CH2)2 NN- --'(CH2)3 S- CCH3
CH3 Ari  -(CH2)3 'N -(CHO3--N- (CH2)2-N CH3 CHa CH3 Ad
H3 An  _(CH2)3-tCH2h-N-CH3 -(CH2)a O-CH2CHCH2 N~  CH3
CH3 OH CH3  (wherein, An- represents an anion). Among
them, C2-5 alkylene groups having a nitrogen atom are
preferred. As R1, the cycloalkyl group is, for
example, that having 3 to 6 carbon atoms, the aralkyl
group is, for example, a phenylalkyl  or naphthyl
alkyl group, and the aryl group is, for example, a
phenyl, naphthyl, or alkyl-substituted phenyl group.
[0025] The organopolysiloxane as Component (C) can be
prepared in a known process. For example, the
compoment  (C) is prepared in accordance with the
method as described In JP-A-1 9 95-1 33352 by reacting
an organopolysiloxane  represented by the following
formula (6): 1 [OJif-Re 1 R3 ]p (6) R~ s Rio t RV
(wherein, R7s maybe the same or different and each
represents a Ct-22 alkyl group or a phenyl group, Rs
and R9 each  represents the same group as R7 or a
group represented by any one of the following
formulas: -(CH0--NH2 _(C1 W3 NH-(CH2)y NH2  =(CH2h-SH
'--(CH2)a N-CH3 CH3  --(CH2)3-N-(CHk-N-CH3 -(CH2)
0-CH2CHCH2-N-CH3 - CH3 CHs OH CH3 4  H10 represents
the above-described formula, s stands for an integer
of from 100 to 4000 and t stands for an integer of
from 1 to 300) with a terminal-reactive
poly(N-acylalkyleneimine) available by the open-ring
polymerization of a cyclic  iminoether represented by
the following formula (7) : C (CHO  N= -0  R1
(wherein, H1 and n have the same meanings as described
above). [0026] The ring-opening polymerization of the
cyclic iminoether (7) can be carded out in accordance
with the method  as described, for example, in Liebigs
Ann. Chem., p996-p1009 (1974). The polymerization
initiator herein is compounds  having strong
electrophilic reactivity, for example, methyl, ethyl,
3-propenyl or benzyl esters of strong acids such as
benzenesulfonicacid, p-toluenesulfonic acid,
trifluoromethanesuifonic acid, trifluoroacetic acid,
orsulfuric acid. Of these,  alkyl toluenesulfonates,
dialkyl sulfates and alkyl tr'ifluoromethanesuitonates
are preferred. For example, poly(N-acyleth-
yleneimine) (compound of formula (1), in which n=2)
can be obtained by2-substituted-2-oxazoline asthe
cyclic iminoether  (7). When
2-substituted-dihydro-2-oxazine is used,
poly(N-acylpropyleneimine) (compound of formula (1),
in which n=3)  can be obtained. The molecular weight
of the molecular chain of the
poly(N-acylalkyleneimine) is preferably from 150  to
50,000, more preferably from 500 to 10,000. 



[0027] The above-described poly(N-acylalkyleneimine)
chain and a silicone chain can be bonded utilizing
avariety of  reactions, which include an ester forming
reaction based on the condensation between a carboxy
group and a hydroxy  group: an amide forming reaction
based on the condensation of a carboxy group and an
amino group; a secondary,  tertiary or quaternary
ammonium forming reaction between an alkyl halide
group and a primary, secondary or tertiary  amino
group: addition reaction of an Si-H group to a vinyl
group; and a (i-hydroxyamine forming reaction using an
epoxy  group and an amino group. As disclosed in
JP-A-1990-276824, JP-A-1992-85334, JP-A-1992-85335,
JP-A-1992.96933  or the like, a method in which a
terminal reactive poly(N-acylalkyleneimine) available
by the cationic ring-opening po- lymerization of a
cyclic iminoether is reacted with an
organopolysiloxane represented by the formula (6),
i.e., a modified  organopolysiloxane having, on the
side chain thereof, the above-described substituent is
convenient and effective.  [0028] The reaction between
the amino-containing organopolysiloxane and the
reactive terminal of poly(N-acylalkyle- neimine)
obtained by the cationic polymerization of the cyclic
iminoether is carried out, for example, in the
following  manner. The initiator is dissolved in a
polar solvent such as acetonitrile, valeronitrile,
dimethylformamide, dimethyla- cetamide, chloroform,
methylene chloride, ethylene chloride, ethyl acetate
or methyl acetate or mixture thereof if  necessary, ,
followed by temperature elevation to 40 to 150C,
preferably 60 to 100C_ Then, the cyclic iminoether
represented by the above formula (7) is charged at a
time, or is added dropwise thereto if the reaction Is
vigorous for  polymerization. The polymerization can
be monitored by determined the residual amount of the
cyclic iminoether, which  is a monomer, by an
analyzing apparatus such as gas chromatography. Even
after the cyclic iminoether is consumed  and the
polymerization is completed, the active radical at the
growing terminal maintains its reactivity. Without
isolation  of the resulting polymer, the polymer
solution is then reacted with an organopolysiloxane
having an amino group from  5 to 100C, preferably from
20 to 60C. The mixing ratio of the polymer solution
and organopolysiloxane can be selected  as desired,
from 0.1 to 1.3 molar equivalents of
poly(N-acylalkyleneimine) with 1 mole of the amino
group of organop- olysiloxane is preferred. As a
result, a block copolymer or graft polymer that a
poly(N-acylalkyleneimine) segment is  bonded to the
polydlmethylsiloxane can be obtained. [0029] Examples
of the organopolysiloxane as Component (C) include
poly(N-formylethylenelmine)organosiloxane,
poly(N-acetylethyleneimine)organosiloxane, and
poly(N-propionylethyleneimine)organosiloxane. [0030]
The Component (C) can be used two or more in
combination and the content in the hair cosmetic
composition  of the present invention is preferably
from 0.1 to 10 wt-%, more preferably from 0.5 to 5 wt.
% from the standpoint of  improvement of the hair feel
without reducing the hair quality improving effect
brought by Components (A) and (B).  [0031] The hair
cosmetic composition of the present invention may
contain an a-hydroxymonocarboxylic acid as  Component
(D). Nonlimiting examples of the
a-hydroxymonocarboxylic acid include glycolic acid,
lactic acid, aoxybutyric  acid and glyceric acid, of
which lactic acid being preferred. [0032] The content
of the a-hydroxymonocarboxylic acid as Component (D)
is preferably from 0.01 to 30 wt.%, more  preferably
from 0.1 to 20 wt%, more preferably from 0.5 to 10
wt.% in the hair cosmetic composition of the present
invention from the standpoints of improvement in the
hair luster, flexibility and manageability and
prevention of excessive  dryness. [0033] The hair
cosmetic composition herein may further contain
ethanol. It is believed that ethanol contributes to
the  solubilization or stable dispersion of Component
(8). It is also believed that ethanol contributes to
the solubilization of  5o Components (A) and (C),
whereby the penetration of them into the hair is
promoted. The content of ethanol in the hair  cosmetic
composition of the invention is preferably from 0.01
to 50 wt.%, more preferably from 1 to 20 wt %. An
weight  ratio preferably of ethanol to component (B),
ethanol : Component (B) ranges from 40:1 to 2:1, more
preferably from 20:  1 to 3:1 from the viewpoint of
penetration promotion of Components (A) and (B) into
the hair. (0034] The hair cosmetic composition of the
Invention may further contain a set polymer in view of
improvement of  hairstyling property, regulation of
viscosity, stability, improvement of adhesion during
application to the hair, improvement  of hair feel and
early manifestation of hair quality improving effects.
Nonlimiting examples of the polymer include poly-
vinylpyrrolidone polymer compounds such as
polyvinylpyrrolidone, vinylpyrrolidone/vinyl acetate
copolymer, vinylpyrro- lidonelvinyl acetatelvinyl
propionate ternary copolymer,
vinylpyrrolidone/alkylaminoacrylate (quatemized
chloride) co- 



polymer, vinylpyrrolidone/acrylate/(meth)acrylic acid
copolymer, and
vinylpyrrolidone/alkylaminoacrylateNinylceprol- actam
copolymer, acidic vinyl ether polymer compounds such
as methyl vinyl ether/maleic anhydride alkyl half
ester  copolymer, acidic polyvinyl acetate polymer
compounds such as vinyl acetate/crotonic acid
copolymer, vinyl acetate/  crotonic acid/vinyl
neodecanoate copolymer, and vinyl acetate/crotonic
acid/inyl propionate copolymer, acidic acrylic
polymercompounds such as (meth)acrylic
acid/(meth)acrylate copolymer, and acrylic acid/alkyl
acrylate/alkylacrylamide  copolymer; amphoteric
acrylic polymer compounds such as
N-methacryloylethyl-N,N-dimethylammonium-a-N-methyl-
carboxybetaine/butyl methacrylate copolymer, and
hydroxypropyl acrylate/butylaminoethyl
methacrylate/acrylic octyla- mide copolymer; basic
acrylic polymer compounds such as acrylamide.acrylate
quaternary copolymer; cellulose deriv- atives such as
cationic cellulose derivative; and chitin.chitosan
derivatives such as hydroxypropyl chitosan, carboxyme-
thyl chitin, and carboxymethyl chitosan. [0035) These
set polymers may be used either singly or in
combination of two or more. Their content in the hair
cosmetic composition of the invention is preferably
from 0.1 to 10 wt.%, more preferably from 0.5 to 5
wt.%. [0036] Oil can be
alsoaddedtoimprovethehairmanageabilityafterdrying.Nonl
imitingexamplesincludehydrocarbons  such as squalene,
squalane, liquid isoparaffin, light liquid
isoparaffin, heavy liquid isoparaffin, a-olefin
ofigomer, liquid  paraffin and cycloparaffin;
glycerides such as castor oil, cacao oil, mink oil,
avocado oil and olive oil; waxes such as  bees wax,
sperm wax, lanolin, microcrystalline wax, ceresin wax
and camauba wax; higher alcohols such as cetyl
alcohol, oleyl alcohol, stearyl alcohol, isostearyl
alcohol and 2-octyldodecanol; esters such as
octyldodecyl myristate,  hexyl lavrate, cetyl lactate,
propylene glycol monostearate, oleyl oleate, hexadecyl
2-ethylhexanoate, isononyl isonon- anoate and tridecyl
Isononanoate; higher fatty acids such as capric acid,
lauric acid, myristic acid, palmitic acid, stearic
acid, behenic acid, oleic acid, coconut oil fatty
acid, isostearic acid and isopalmitic acid; and other
oils such as isostearyl  glyceryl ether and
polyoxypropylene butyl ether. Of these, branched
hydrocarbons including squalene, squalane, liquid
isoparaffin, light liquid isoparaffin, heavy liquid
isoparaffin, cc-olefin oligomer are preferred. [0037]
The content of the oil in the hair cosmetic
composition of the invention is preferably from 0.05
to 20 wt.%, more  preferably from 0.1 to 10 wt.%, even
more preferably from 0.5 to 5 wt%in view of good
manageability and stickiness- free feel. [0038] In the
hair cosmetic composition of the invention, a
surfactant may be incorporated in order to improve the
stability including solubilization of a solvent
contained or dispersibility of the composition and to
improve the hair feel.  The surfactant herein can
include cationic surfactant, nonionicsurfactant,
amphoteric surfactant and anionic surfactant.  [0039]
Examples of the cationicsurfactantincludequaternary
ammonium saltsrepresented bythefollowing formula (8):
11 RN`CH3 An (8)  F;02/ CH3 (wherein R11 and Rte each
independently represents a hydrogen atom, a Cl...
alkyl group or a benzyl group, with the  proviso that
they do not simultaneously represent a hydrogen atom,
a benzyl group or a C7-s lower alkyl group, and  An-
represents an anion). [0040] Either one of Rif and R12
preferably represents an alkyl group having from 16 to
24 carbon atoms, more  preferably 22 carbon atoms,
even more preferably a linear alkyl group, while the
other one represents a lower C1.a alkyl  group,
preferably a methyl group. Examples of the anion Arc
include halide ions such as chloride ions and bromide
ions,  and organic anions such as ethyl sulfate ions
and methyl carbonate ions. Of these, halide ions,
suitably chloride ions  are preferred. [0041] As the
cationicsurfactant, mono(long chain alkyl) quaternary
ammonium salts are pref erred. Specific examples
include cetyltrimethylammonium chloride,
stearyltrimethylammonium chloride,
arachyltrimethylammonium chloride and
behenyltrimethylammonium chloride. Of these,
stearyltrimethylammonium chloride and
behenyltrimethylammonium  chloride are more preferred.
6o [0042] Examples of the nonionic surfactant include
polyoxyalkylene CE30 alkyl ethers, polyoxyalkylene
C6.30 alkenyl  ethers, higher fatty acid sucrose
esters, polyglycerin fatty acid esters, higher fatty
acid mono- or di-ethanolamides,  



polyoxyethylene hydrogenated castor oils,
polyoxyethylene sorbitan fatty acid esters,
polyoxyethylene sorbitol fatty acid  esters, C6.30
alkyl sacchadde surfactants, CF30 alkylamine oxides,
and C6-30 alkylamide amine oxides. Of these, poly-
oxyalkylene C6-30 alkyl ethers and polyoxyethylene
hydrogenated castor oils are preferred, with
polyoxyethylene C640  alkyl ethers being more
preferred. [0043] As the amphoteric surfactant,
imidazoline, carbobetaine, amidobetaine, sulfobetaine,
hydroxysulfobetaine, and  amidosulfobetaine can be
used. [0044] Nonlimiting examples of the anionic
surfactant include alkylbenzene sulfonates, alkyl or
alkenyl ether sulfates,  alkyl or alkenyl sulfates,
olefin sulfonates, alkane sulfonates, saturated or
unsaturated fatty acid salts, alkyl or alkenyl  ether
carboxylates, a-sulfone fatty acid salts, N-acylamino
acid surfactants, mono- or di-phosphate ester
surfactants  and sulfosuccinates. Examples of the
counterion as the anionic residue of the
above-described surfactants include alkali  metal ions
such as sodium ion and potassium ion; alkaline earth
metal ions such as calcium ion and magnesium ion,
ammonium ions, alkanolamines having 1 to 3 alkanol
groups with 2 or 3 carbon atoms (such as
monoethanolamine,  diethanolamine, triethanolamine and
triisopropanolamine). Examples of the counterion as
the cationic residue include  halide ions such as
chloride ions, bromide ions and iodide ions,
methosulfate ions and saccharinate ions. [0045] Of
these, cationic surfactants are preferred in view of
hair feel. These surfactants maybe used either singly
or  in combination of two or more. The content of the
surfactant(s) in the hair cosmetic composition of the
invention is  preferably from 0.01 to 10 wL%, more
preferably from 0.05 to 3 wt.% in view of
stabilization that includes solubiliization  of
solvents and emulsification of oils, of the
composition. [0046] The hair cosmetic composition of
the invention may further contain a polyhydric
alcohol. It is believed that the  polyhydric alcohol
contributes to solubilization and stable dispersion of
Component (B). In addition, the enhancement  of the
hair quality improving effect may be accelerated by
the synergistic action between the polyhydric alcohol
and  Component (B). Nonlimiting examples of the
polyhydric alcohol include ethylene glycol, glycerin,
sorbitol, propylene  glycol, 1,3-butyleneglycol and
dipropylene glycol. Of these, glycerin is preferred.
These polyhydric alcohols may be used  either singly
or in combination of two or more. Its content in the
hair cosmetic composition of the invention is
preferably  from 0.1 to 10 wt.%, more preferably from
0.5 to 5 wt.%. [0047] The hair cosmetic composition of
the invention may further contain, as needed,
components employed for  ordinary haircosmetic
compositions depending on their purpose of use.
Examples of such components include antidan- druffs,
vitamin preparations, bactericides,
antiinflammatories, chelating agents, humectants such
as sorbitol and pan- thenol, coloring agents such as
dyes and pigments, viscosity regulators such as
hydroxyethyl cellulose, methyl cellulose,
polyethylene glycol and clay mineral, pH regulators
such as organic acids otherthan Component (A), sodium
hydroxide  and potassium hydroxide, plant extracts,
pearling agents, perfumes, colorants, ultraviolet
absorbers, antioxidants, and  the other components as
described in ENCYCLOPEDIA OF SHAMPOO INGREDIENTS
(MICELLE PRESS). [0048] The hair cosmetic composition
of the invention is adjusted to have a pH of from 2.5
to 4.5 at 25C when diluted  A) and  to 20 times the
weight with water, from:the standpoints of promoting
penetration and adsorption of the hair. nts
Preferably,  (B) to the hair and at the same time,
providing luster, flexibility, manageability and supp
eness the pH value is from 2.5 to 4, more preferably
from 3 to 4. [0049] The form of the hair cosmetic
composition of the invention can be selected from
liquid, gel, paste, cream and  wax as needed, but that
in the form of a solution using, as a solvent, water
or a lower alcohol is preferred, among which  water is
preferred. [0050] The hair cosmetic composition of the
invention is preferably used as a hair styling agent
or hair conditioning  agent. It can be provided, for
example, as a pump spray, aerosol spray, pump foam,
aerosol foam, gel or lotion.  [0051] By blowing or
heating the hair after application of the hair
cosmetic composition of the invention, penetration  of
Components (A) and (B) into the hair can be
accelerated. The hair can be heated by a hair iron,
drier, heater or rod- shaped hair Iron. The heating
temperature is preferably 60C or greater, more
preferably 70C or greater. [0052] In daily life,
frequent use of the hair cosmetic composition of the
present invention can provide improvement  



of luster, manageability and setting property.
-Examples- [0053] The pH In the below-described
examples is a value at 25C when the composition is
diluted to 20 times the  weight with water. Example 1
[0054] Hair cosmetic compositions as shown in Table 2
were prepared and their 'setting
property','strength/body  improving effect,'
manageability', 'hair feel' and "luster' were
evaluated. The results are also shown in Table 2. 70
(Evaluation method)  Evaluation of 'setting property'
1) Hair bundle to be evaluated [0055] A hair bundle of
10 an in length, 1.5 cm in width and 1 g in weight was
prepared by the hair of a Japanese  female not
subjected to chemical treatment such as permanent
waving and hair coloring. The hair bundle was bleached
(by 'Ravenus Color Appeal Inazuma Bleach'; product of
Kao) twice and then the hair bundle was provided for
the  evaluation of setting property. 2) Treatment of
the hair bundle  Pre-shampoo evaluation (treatment 7
times) [0056) After the hair bundle to be evaluated
was shampooed (with 'Ravenus Designing Shampoo',
product of Kao)  and towel dried, 0.1 g of the
invention product or comparative product (which will
hereinafter be called 'treatment agent')  was applied
uniformly to the hairbundle. The hair bundle was then
driedfor 10 minutes with hot air of 70C. This
treatment  was repeated six times in total.
Aftershampooing, towel drying and application of the
treatment agent in a similarmanner,  the hair bundle
was curled around a rod having a diameter of 4 cm and
dried for 10 minutes with hot air of 70C.
Post-shampoo evaluation [0057] The Internal
hair-quality improving effect was studied by
evaluating the set retention after the treatment agent
was washed away from the hair surface. Atter
completion of the pre-shampoo evaluation, each hair
bundle was sham- pooed and towel dried, Without
application of the treatment agent to the hair, the
hair bundle was curled around a rod  having a diameter
of 4 cm and dried for 10 minutes with hot air of 70C.
3) Procedures and criteria of evaluation [0058] The
curled bundle was removed from the rod and a comb
(ring comb) was caused to run through the bundle  20
times to disentangle it. The bundle then was suspended
in athenno-hygrostatic box (25C and 98%RH) to
determine  the set retention power. Described
specifically, the length of the hair bundle suspended
(distance from the bundled  position to the and of the
hair) was measured. A length just after suspension was
defined as 100% set retention and an  initial length
(10 cm) before curiingwas defined as 0% set retention.
A relative value (%) of the length of the hair bundle
after3o minutes, that is, a percent setretention
after30 minutes was determined in accordance with the
following equation:  Qnilial length of the hair
bundle) - Qength of the hair bundle after 33 minutes)
x 100 Sal retenton'(%) _ (N{tallength of the hair
bundle) -Qangttof the hair bundlejustafter cuAuK!)
Evaluation of'stren hT0d 1m rovin effect'
"manageability", "hairfe -I smoothness moistness
softness stiffness  stickiness)' and "luster' 1) Hair
bundle to be evaluated [0059] A hair bundle of 25 cm
in length and 6 gin weight was prepared by using the
hair of a Japanese female not  subjected to chemical
treatment such as permanent waving and hair coloring.
The hair bundle was bleached (with  'Ravenus Color
Appeal Inazuma Bleach'; product of Kao) twice and the
resulting hair bundle was provided for the
evaluation. 2) Treatment of the hair bundle  .
Pre-shampoo evaluation [0060] After the hair bundle to
be evaluated was shampooed (with 'Ravenus Designing
Shampoo', product.of Kao)  



80 and towel dried, 0.6 g of the treatment agent was
applied uniformly to the hair bundle. The treated halt
bundle was dried  for 10 minutes with hot air of 70C
while combing by a ring comb through the hair bundle.
This treatment was repeated  seven times in total.
Post-shampoo evaluation [0061] In orderto evaluate the
internal hair-quality improving effect,
thehairbundleaftercompletionofthepre-shampoo
evaluation was shampooed and towel-dried, and then
dried for 10 minutes with hot air of 70C while running
a ring comb  through the hair bundle. Evaluation
during drying [0062] With regards to 'stickiness', the
hair feel during drying was also evaluated.  3)
Evaluation criteria [0063] Organoleptic evaluation by
a panel of 5 experts was performed in accordance with
the criteria shown in Table  1 and an average of the
scores is shown in Table 2. Table I  (Strength/body
improving (Manageability) effects) 4: Excellent
manageability  4: Obvious improvement in 3: Some
manageability  strength/body 2: Difficult to evaluate
3: Improvement in 1: A little inferior in
strength/body manageability  2: Some improvement in 0:
Lack of manageability  strengthbody 1: Only slight
improvement  in strengthlbody 0: No improvement in
strength/body  (Hairfeel: smoothness) (Hair feel:
moist feel)  4: Very Smooth 4: Very moist 3: Smooth 3:
Moist 2: Difficult to evaluate 2: Difficult to
evaluate  1: Slightly smooth 1: Slightly moist 0: Not
smooth 0: Not moist (Hair feel: softness) (Hair feel:
stiffness)  4: Very soft 4: Not stiff 3: Soft 3:
Slightly stiff 2: Difficult to evaluate 2: Difficult
to evaluate  1: Slightly soft 1: Stiff 0: Not soft 0:
Very stiff  (Hair feel: stickiness) (Luster) 4: Not
sticky 4: Marked improvement in  3: Slightly sticky
luster 2: Difficult to evaluate 3: Improvement in
luster  1: Sticky 2: Difficult to evaluate 0: Very
sticky 1: No improvement in luster  0: Loss of luster
90 --------------- 
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above-described results, it has been confirmed that
unlike hair cosmetic compositions which are  available
by the conventional technology which cannot solve the
problems such as stiffness and stickiness, the compo-
sitions according to the present invention can attain
good setting property, strength/body improving
effects, manageability  and hair feel improving
effects. Even after the removal of the components
attached to the surface of the hair by sham- pooing,
the above-described effects last. In addition, the
hair quality improving effects such as elimination of
pores inside  of the hair are confirmed. Example 2
[0065] Set retention was evaluated in a similar
mannerto Example 1 when a hair bundle sirnilarto that
used in Example  1 was treated once, three times or
seven times with the hair cosmetic composition
(Example Product 4) described below  was evaluated.
The results are shown in Table 3.  Pre-shampoo
evaluation  (Single treatment) 



[0066] The hair bundle to be evaluated was shampooed
(with Ravens Designing Shampoo, product of Kao Corpo-
ration) and towel dried. Then, 0.1 g of the agent
(Example Product 4) was uniformly applied to the hair
bundle. The hair  bundle was wound around a rod having
a diameter of 4 cm and (1) dried for 30 minutes with
air of room temperature  (25C) (drying at room
temperature), (2) dried for 10 minutes with hot air of
70C (blow drying), and (3) wound around  a curling
hair iron (4 cm in diameter) heated to 120C (styled
with a curling hair iron). (three-times or seven-times
treatment) [0067] After the hair bundle to be
evaluated was shampooed and towel dried, 0.1 of the
agent was applied uniformly  to it, followed by drying
with hot air of 70C for 10 minutes. This treatment was
repeated twice or six times in total and  then, the
resulting hair bundle was treated in a similar manner
to the above-described 'single treatment' (three
kinds,  that is, drying at room temperature, blow
drying, hair styling with a curling hair iron).
-Post-shampoo evaluation [0068] After completion of
the pre-shampoo evaluation, each hair bundle was
shampooed and towel dried. Without  application of the
agent to the hair, the hair bundle was wound round a
rod having a diameter of 4 an and dried for 10
minutes with hot air of 70C. Formulation of hair
cosmetic composition (Example Product 4)  [0069] ( %)
Malic acid 1.25  Lactic acid 1.25  2-Benzyloxyethanol
1.25  Oxazoline-modified organopolysiloxane
(7ElastomerOS-96', productof Kao Corporation) 0.5
Stearyltrimethylammonium chloride 1.0  Glycerin 1.0
Ethanol 10.0  Isopropylmethylphenol 0.7  Water Balance
Sodium hydroxide (pH regulator) to adjust pH to 4.0
12  Table 3 Drying method of agent-applied hair Drying
at room Hair styling with a  Blow drying curling hair
iron  temperature After shampoo 40 60 85  Single
treatment Before shampoo 20 50 70  Aftersham shampoo
70 80 90  Three-times p Setting property treatment
Before shampoo 60 70 80  After shampoo 80 90 90
Seven-times treatment Before shampoo 80 90 90  Example
3 [0070] A pump spray having the below-described
composition was prepared. (wt.%)  Malic acid 2.50
Lactic acid 2.50  Oxazoline-modified
organopolysiloxane 



("ElastomerOS-88", productofKaoCorporetion) 0.10
Stearyltrimethylammonium chloride 0.25  Glycerin 1.00
2-Benzyloxyethanol 2.50  Ethanol 4.50  Perfume 0.02
Water Balance  Sodium hydroxide (pH regulator) to
adjustpHto 3.7  Example 4 [0071] A pump mist having
the below-described composition was prepared. Malic
acid 4.00  Lactic acid 1.00  Oxazolne-modified
organopolysiloxane ("Elastomer OS-88", product of Kao
Corporation) 5.00  2-Benzyloxyethanol 2.50
Polyvinylpyrrolidone 3.00 Ethanol 10.00 Perfume 0.05
Water Balance  Sodium hydroxide (pH regulator)
toadjustpHto3.7  Example 5 [0072] A hair gel having
the below-described composition was prepared. (wt. %)
Malic acid 2.50  0 13 (continued) (wL %)  Lactic acid
2.50  Oxazoline-modified organopolysiloxane
(ElastomerOS-88',productofKaoCorporation) 1.00
Glycerin 2.00  Stearyltrimethylammonium chloride 0.25
2-Benzyloxyethanol 2.50  Hydroxyethyl cellulose 2.00
Ethanol 10.00  Perfume 0.05  Water Balance  Sodium
hydroxide (pH regulator) toadjustpHto3.7  Example 6
[0073] A hair lotion having the below-described
composition was prepared. (wt. %)  Malic acid 1.00
Lactic acid 4.00  Oxazoline-modifled
organopolysiloxane ("ElastomerOS-8B', productof Kao
Corporation) 1.00  Stearyltrimethylammonium chloride
0.25  Glycerin 1.00  



2-Benzyloxyethanol 2.50  Ethanol 10.00  Perfume 0.02
Water Balance  Sodium hydroxide (pH regulator) to
adjustpH to 3.7  Example 7 [0074] An aerosol spray was
obtained by mixing the below-described mixed stock
and, as a propellant, a nitrogen gas  at a ratio of
99.510.5. (wt%)  Malic acid 2.50  Lactic acid 2.50
Oxazoline-modified organopolysiloxane
('ElastomerOS-88', productof KaoCorporation) 1.00
Stearyltrimethylammonium chloride 0.25  Glycerin 1.00
2-Benzyloxyethanol 2.50  Ethanol 4.50  Perfume 0.02
Water Balance  Sodium hydroxide (pH regulator)
toadjustpHto3.7  Example 8 [0075] A pump foam having
the below-described composition was prepared.  14 o
(wt%)  2.50 Malic acid 2.50  Lactic acid
Oxazolinemodified organopolysiloxane
("Elas[omerOS-88',product ofKaoCorporation) 1.00 1.00
Polyoxyethylene lauryl ether (16E.O.)
Stearyttrimethylammonium chloride 0.25  Glycerin 1.00
2-Benzyloxyethanol 2.50 Ethanol 4.50  Perfume 0.02
Water Balance Sodium hydroxide (pH regulator) to
adjust pH to 3.7  Example 9 [0076] An aerosol foam was
obtained by mixing the below-described mixed stock
and, as a propellant, LPG (0.44  MPa) at a ratio of
93/7. (wt.%)  4.00  Malic sold Lactic acid 1.00
Oxazoline-modified organopolysiloxane 1,00
("ElastomerOS-88", product of Kao Corporation) 



Polyoxyethylene lauryl ether (16E.O.) 1.00
Stearyltrimethylammonium chloride 0.25  1.00  Glycerin
.2-Benzyloxyethanol 2.50  4.50  Ethanol 0.02  Perfume
Balance  Water Sodium hydroxide (pH regulator) to
adjust pH to 3.7  15  Claims  1. A leave-on hair
cosmetic composition, which comprises the following
components (A), (B) and (C): (A) an organic
dicarboxylic acid or salt thereof, (B) an
organicsolventselected from aromatic alcohols,
N-alkylpyrrolidones, alkylene carbonates,
polypropylene  glycols having a number average
molecular weight of from 100 to 1000, lactones and
cyclic ketones, and (C) an organopolysiloxane having
an organopolysiloxane segment and a
poly(N-acylalkyleneimine) segment  having a recurring
unit represented by the following formula (1): (1)  O
R1. wherein, R1 represents a hydrogen atom, a C1_22
alkyl' group, a cycloalkyl group, an aralkyl group or
an aryl group,  and n stands for 2 or 3, wherein the
poly(N-acylaikyleneimine) segment has been bonded to
at least one silicon  atom of
theorganopolysiloxanesegmentvia a
hetero-atom-containing alkylene group: having the
organopolysiloxane  segment and the
poly(N-acylalkyleneimine) segment at a weight ratio of
from 98/2 to 40/60; and having a weight  average
molecular weight of from 50,000 to 500,000, wherein
the following composition is excluded: Polysilicone-9
0.8 wt%  Ethanol 20.0 wt%  Benzylalcohol 1.0 wt%
Propylene glycol 2.0 wt%  Laureth-23 0.3 wt%  PEG-40
hydrogenated castor oil 0.3 wt%  Cetrimonium chloride
0.2 wt%  Polyquarternium 16 0.1 wt/a  Lactic acid 3.0
wt%  Malic acid 2.0 wt%  Ammonium hydroxide q.s. to
adjust pH to 3.0  Fragrance, preservative q.s Water to
100% 2. The hair cosmetic composition according to
Claim 1, further comprising an a-hydroxymonocarboxylic
acid or sah  thereof. 3. The hair cosmetic composition
of Claim 1 or 2, having a pH of from 2.5 to 4.5 at 25C
when diluted to 20 times the  weight with water, 4. A
hair quality improving method, which comprises
applying the hair cosmetic composition as claimed in
any one of  Claims 1 to 3 to the hair and then
heating. 0  16 


