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COSMETCHAIR COMPOSITION 

TECHNICAL FIELD 

0001. The present invention relates to a hair cosmetic 
composition, and more particularly to a hair cosmetic com 
position which contains a solvent-containing silicone emul 
sion and excels in the Smoothness in passing fingers through 
the hair at the time of rinsing hair. 

BACKGROUND ART 

0002 Conventionally, there have been proposed various 
types of hair cosmetics which contain a silicone oil (polyor 
ganosiloxane) to provide hair with Smoothness, softness, 
moisture touch and the like. 
0003. However, it is general that the silicone oil can pro 
vide hair in a dried State with good touch but has a disadvan 
tage that wet hair produces squeaky feel. Therefore, when the 
silicone oil is contained in a shampoo for washing hair, the 
fingers did not satisfactorily pass through the hair Smoothly. 
Recently, consumers’ demands for the shampoo are miscel 
laneous Such as Smooth passing of the fingers through the 
hair, good touch after drying and the like in addition to the 
basic performance such as detergency, foaming property and 
the like. 
0004. There is developed a silicone emulsion which is 
obtained by emulsifying a mixture of a volatile solvent and 
low-molecular-weight silicone and polymerizing it (e.g., see 
Patent Document 1) and proposed cosmetics which contain 
this silicone emulsion (e.g., see Patent Document 2). 
0005. There are also proposed a shampoo composition 
containing an anionic or other type of surfactant, an emulsion 
of a high-viscosity silicone solution prepared by dissolving in 
a Volatile solvent, and a guar gum cation derivative (e.g., see 
Patent Document 3). 
0006 But, the silicone emulsion and the cosmetics 
described in the Patent Documents 1 and 2 can give good 
touch to dry hair but had a disadvantage that fingers do not 
pass through one's hair Smoothly when rinsing. 
0007. The shampoo composition described in Patent 
Document 3 did not provide satisfactory pass of fingers 
through wet hair. 
0008 Patent Document 1 Japanese Patent Laid-Open 
Application No. 2000-26726 
0009 Patent Document 2 Japanese Patent Laid-Open 
Application No. 2000-95661 
0010 Patent Document 3 Japanese Patent Laid-Open 
Application No. Hei 4-234309 

SUMMARY OF THE INVENTION 

0011. The present invention has been made in view of the 
above circumstances and provides a hair cosmetic composi 
tion which can provide hair with outstanding Smoothness and 
softness, especially exerts its sufficient effect when hair is 
wet, and excels in providing remarkable pass of the fingers 
through the hair when rinsing. 
0012. The hair cosmetic composition of the present inven 
tion comprises a solvent-containing silicone emulsion (A) 
which is prepared by emulsifying a mixture of an emulsion (a) 
high-molecular-weight polyorganosiloxane (a) obtained by 
emulsion polymerization and a volatile solvent (b), a Surfac 
tant (B) and water (C), wherein the solvent-containing sili 
cone emulsion (A) is contained at a ratio of 0.1 to 10 wt % as 
a total amount of the high-molecular-weight polyorganosi 
loxane in the emulsion and the volatile solvent (b), and the 
surfactant (B) is contained at a ratio of 0.05 to 40 wt %. 
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0013. In the hair cosmetic composition of the present 
invention, the surfactant (B) is one or two or more selected 
from an anionic Surfactant, an amphoteric Surfactant and a 
nonionic Surfactant, and the composition can be used for hair 
wash (shampoo). 
0014 And, the solvent-containing silicone emulsion (A) 
can be made to have an average particle diameter of 100 to 
500 nm. And, the content ratio of the volatile solvent (b) in the 
component solvent-containing silicone emulsion (A) can be 
made 1 to 90 wt % with respect to the total amount of the 
high-molecular-weight polyorganosiloxane in the emulsion 
(a) and the volatile solvent (b). 
00.15 Besides, the viscosity (25°C.) of the high-molecu 
lar-weight polyorganosiloxane in the emulsion (a) can be 
made 10,000 to 30,000,000 mPas. 
0016. According to the hair cosmetic composition of the 
present invention, remarkable Smoothness and softness 
which cannot be obtained by a conventional one can be given 
to both wet hair and dry hair and especially exerts remarkable 
finger-combing at the time of hair rinsing. 

BEST MODE FOR IMPLEMENTING THE 
INVENTION 

0017 Preferable embodiments of the present invention 
will be described. It is to be understood that the present 
invention is not limited to the following embodiments. 
0018. The hair cosmetic composition of the embodiments 
of the present invention contains a solvent-containing sili 
cone emulsion (A), a surfactant (B) and water (C). And, the 
Solvent-containing silicone emulsion (A) is obtained by mix 
ing an emulsion (a) of high-molecular-weight polyorganosi 
loxane obtained by emulsion polymerization and a volatile 
Solvent (b) and by emulsifying them mechanically. 
0019. In the embodiments, the component high-molecu 
lar-weight polyorganosiloxane emulsion (a) can be produced 
by conducting emulsion polymerization of silanol group-end 
polydiorganosiloxane (a1) in an emulsion which contains the 
silanol group-end polydiorganosiloxane (a1), an ionic Surfac 
tant (a2), a polymerizing catalyst (a3) and water (a4). 
0020. The component (a1) which is used as a monomer 
which gives high-molecular-weight polyorganosiloxane by 
the emulsion polymerization is polydiorganosiloxane which 
has a molecular chain end blocked with a silanol group and is 
represented by a general formula HO(RSiO).H. 
0021. In the formula, R represents mutually same or dif 
ferent substituted or unsubstituted monovalent hydrocarbon 
groups and n represents a value which is made to have a 
viscosity of 10 to 3,000 mPa is at 25°C. This polydiorganosi 
loxane may be called as C, ()-dihydroxypolydiorganosilox 
ane hereinafter. Its molecular structure is linear as represented 
by the above general formula but may partly include a branch 
structure if the molecular chain end is blocked with the silanol 
group. 
0022 And, polydiorganosiloxane which is represented by 
a general formula RSiO(RSiO),SiR (where, R represents 
mutually same or different substituted or unsubstituted 
monovalent hydrocarbon groups and n represents a value 
which is made to have a viscosity of 3,000 mPa's or below at 
25° C.) and has the terminal blocked with a triorganosilyl 
group can be used as a terminal blocking agent together with 
C. ()-dihydroxypolydiorganosiloxane for the emulsion poly 
merization. In this case, the terminal of the high-molecular 
weight polyorganosiloxane produced by the emulsion poly 
merization is blocked with the triorganosilyl group. The 
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usage of the terminal blocking agent can be determined 
depending on a viscosity of a desired high-molecular-weight 
polyorganosiloxane. 
0023. In the general formula HO(RSiO), Hor the general 
formula RSiO(RSiO),SiR, R which is bonded to the sili 
con atom is a Substituted or unsubstituted monovalent hydro 
carbon group. Examples of the unsubstituted monovalent 
hydrocarbon group are a linear or branched alkyl group Such 
as a methyl group, an ethyl group, a propyl group, a hexyl 
group, an octyl group, a decyl group, a hexadecyl group or an 
octadecyl group; an aryl group Such as a phenyl group, a 
naphthyl group or a Xenyl group; an aralkyl group Such as a 
benzyl radical, a B-phenylethyl group, a methylbenzyl group, 
a naphthylmethyl group or a 2,4-diphenyl-4-methyl pentyl 
group; and a cycloalkyl group such as a cyclohexyl group or 
a cyclopentyl group. 
0024 Examples of the substituted monovalent hydrocar 
bon group include a group which has the hydrogen atom of 
the above-described unsubstituted monovalent hydrocarbon 
group Substituted by a halogen atom Such as fluorine or chlo 
rine, for example, a 3,3,3-trifluoropropyl group or a 3-fluo 
ropropyl group. 
0025 Since, the high-molecular-weight polyorganosilox 
ane obtained by the emulsion polymerization has a low Sur 
face tension, a good spreading property when coated, remark 
able expansion, repellency and luster and no bioactivity, 85 
mol % or more of R in the molecule is desirably a methyl 
group, and it is particularly desirable that Substantially all of 
R is the methyl group. Therefore, what is desirable as the 
component (al) is a, c)-dihydroxypoly(dimethylsiloxane) 
and a copolymerized polysiloxane which has a part of its 
dimethylsiloxane unit substituted by a methylethyl siloxane 
unit, a methylhexyl siloxane unit, a methylphenyl siloxane 
unit or a diphenyl siloxane unit. Among them, the C. ()-dihy 
droxypoly(dimethylsiloxane) is particularly desirable. 
0026. The component (a2) ionic surfactant is a component 
necessary to emulsify the above-described silanol group-end 
polydiorganosiloxane (a1) in water, and an anionic Surfac 
tant, a cationic Surfactant and an amphoteric Surfactant can be 
used. 
0027. As the anionic surfactant, alkylbenzenesulfonate, 
unsaturated aliphatic sulfonic acid, hydroxide aliphatic Sul 
fonic acid, alkyl Sulfuric acid, alkyl ether Sulfate, alkyl phos 
phoric acid, alkylether phosphoric acid, alkylether carboxylic 
acid and salts of them can be used. The alkyl group of these 
anionic Surfactants is desirably long chained and Suitably has, 
for example, a carbon number of 6 to 20, and more preferably 
a carbon number of 8 to 18. And, the alkyl ether sulfate, the 
alkylether phosphoric acid and the alkylether carboxylic acid 
have 1 to 20 ethylene oxide groups or propylene oxide groups 
per molecule and preferably 1 to 10 ethylene oxide groups. 
0028 Specific examples of the anionic surfactant are as 
follows. Specifically, examples of the alkylbenzenesulfonate 
are hexylbenzenesulfonic acid, octyl benzenesulfonic acid, 
decyl benzenesulfonic acid, dodecyl benzenesulfonic acid, 
tetradecyl benzenesulfonic acid, hexadecyl benzenesulfonic 
acid, octadecyl benzenesulfonic acid and salts of them. 
Examples of the unsaturated and (or) hydroxide aliphatic 
Sulfonic acid are dodecene Sulfonic acid, tetradecene Sulfonic 
acid, hexadecene Sulfonic acid, hydroxydodecane Sulfonic 
acid, hydroxytetradodecane Sulfonic acid, hydroxyhexade 
cane Sulfonic acid and salts of them. Examples of the alkyl 
sulfuric acid are octylsulfuric acid, dodecylsulfuric acid, tet 
radecylsulfuric acid, hexadecylsulfuric acid, octadecylsulfu 
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ric acid and salts of them. Examples of the alkyl ether sulfate 
are polyoxyethylene (2) lauryl ether sulfate, polyoxyethylene 
(3) lauryl ether sulfate, polyoxyethylene (4) lauryl ether sul 
fate, polyoxyethylene (3) cetyl ethereal sulfate, polyoxyeth 
ylene (6) stearyl ethereal sulfate, polyoxyethylene (4) nonyl 
phenyl ethereal sulfate and salts of them. Examples of the 
alkyl phosphoric acid are lauryl phosphoric acid, cetyl phos 
phoric acid and salts of them. Examples of the alkylether 
phosphoric acid are dipolyoxyethylene (10) lauryl ether 
phosphoric acid, tripolyoxyethylene (4) lauryl ether phos 
phoric acid, tripolyoxyethylene (5) cetyl ether phosphoric 
acid and salts of them. And examples of the alkylether car 
boxylic acid are polyoxyethylene (4) lauryl ether carboxylic 
acid, polyoxyethylene (10) lauryl ether carboxylic acid and 
salts of them. 

0029. The anionic surfactant which takes a form of an acid 
is useful as the polymerizing catalyst (corresponding to the 
component (a3) described later) for C. ()-dihydroxypoly 
(dimethylsiloxane) but, if its catalytic action is not used, it 
may be used in a form of a water-soluble salt or a neutralized 
salt. As to the salt, the contribution of a hydrophilic portion to 
a lipophilic portion of the molecule becomes large, and an 
emulsify action is often larger than that of the acid itself. As a 
type of salt, Sodium salt, potassium salt, ammonium salt and 
amine salt Such as triethanol amine are desirable in view of 
the emulsifying effect. 
0030. Another group of the component (a2) ionic surfac 
tant is a cationic Surfactant. As the cationic Surfactant, qua 
ternary ammonium salt or hydroxy quaternary ammonium 
salt, and particularly one having at least one of aliphatic 
groups, which quaternize the amino group, long chained, for 
example, one having a carbon number of 6 to 20 and more 
preferably a carbon number of 8 to 18 is appropriate. 
0031 Examples of the cationic surfactants are lauryl tri 
methyl ammonium hydroxide, Stearyl trimethyl ammonium 
hydroxide, dioctyl dimethyl ammonium hydroxide, distearyl 
dimethyl ammonium hydroxide, lauryl trimethyl ammonium 
chloride, stearyl trimethyl ammonium chloride, cetyltrim 
ethyl ammonium chloride, dicocoyl dimethyl ammonium 
chloride, distearyl dimethyl ammonium chloride, benzalko 
nium chloride and Stearyl dimethylbenzyl ammonium chlo 
ride, and they can be used alone or as a mixture of two or more 
of them. 

0032. The cationic surfactant has a low catalytic action, 
and it is desirable to use it together with a polymerizing 
catalyst, for example, an alkali metal hydroxide Such as 
lithium hydroxide, Sodium hydroxide, potassium hydroxide 
or rubidium hydroxide. 
0033. The component (a2) ionic surfactant may be an 
amphoteric Surfactant. Examples of the amphoteric Surfac 
tant are carbobetaine-based, amide betaine-based, sulfo 
betaine-based, hydroxy sulfo betaine-based, imidazolinium 
betaine-based and amine oxide-based ones having an alkyl 
group, an alkenyl group or an acyl group with a carbon num 
ber of 8 to 24. Specifically, they are lauryl dimethylaminoace 
tic acid betaine, Stearyl dimethylaminoacetic acid betaine, 
lauric acid amidopropyl betaine, coconut oil fatty acid ami 
dopropyl betaine, lauryl hydroxy sulfo betaine, 2-alkyl-N- 
carboxymethyl-N-hydroxyethyl imidazolinium betaine and 
lauryldimethylamine oxide. 
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0034. The above-described various types of ionic surfac 
tants can be used within various groups and/or between the 
individual groups. It is not desirable to use an anionic Surfac 
tant and a cationic Surfactant which have a different ionic 
property together. 
0035. A nonionic surfactant can also be used together with 
the ionic Surfactant. Examples of the nonionic Surfactant are 
glycerine fatty acid ester, propylene glycol fatty acid ester, 
sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid 
ester, polyoxyethylene alkylether, polyethylene glycol fatty 
acid ester, polyoxyethylene hardened caster oil, and alkyl 
alkanolamide. 

0036 More specifically, examples of the nonionic surfac 
tant areas follows. There are glyceryl monostearate, glyceryl 
monooleate and glyceryl monocaprylate as the glycerine fatty 
acid ester, propylene glycol monostearate as the propylene 
glycol fatty acid ester, Sorbitan monostearate, Sorbitan 
monooleate and coconut oil fatty acid sorbitan as the Sorbitan 
fatty acid ester; polyoxyethylene sorbitan monolaurate (6E. 
O.), coconut oil fatty acid polyoxyethylene sorbitan(20E.O.), 
polyoxyethylene Sorbitan monostearate (6E.O.) and poly 
oxyethylene sorbitan monostearate (20E.O.) as the polyoxy 
ethylene sorbitan fatty acid ester; polyoxyethylene (4) lauryl 
ether, polyoxyethylene (5) lauryl ether, polyoxyethylene (23) 
lauryl ether, polyoxyethylene (7) cetyl ether and polyoxyeth 
ylene (13) cetyl ether as the polyoxyethylene alkyl ether; 
polyethylene glycol monolaurate (12E.O.) and polyethylene 
glycol monostearate (14E.O.) as the polyethylene glycol fatty 
acid ester, polyoxyethylene hardened ricinus oil (25E.O.) and 
polyoxyethylene hardened ricinus oil (40E.O.) as the poly 
oxyethylene hardened caster oil; and diethanol amid laurate 
and coconut oil fatty acid diethanolamid as the alkyl alkanol 
amide. 

0037. The blending amount of the component (a2) ionic 
Surfactant can be determined as desired depending on a pur 
pose, considering an occasion of using it as a polymerizing 
catalyst. A typical example of the blending amount is desir 
ably 0.5 to 100 parts by weight of the ionic surfactant (a2) to 
100 parts by weight of the component (al) silanol group-end 
polydiorganosiloxane, more desirably 1 to 50 parts by 
weight, and most desirably 2 to 10 parts by weight. If it is less 
than 0.5 part by weight, the emulsion of the high-molecular 
weight polyorganosiloxane (a) obtained by the emulsion 
polymerization is poor in stability, and separation might 
occur. If it exceeds 100 parts by weight, the emulsion might 
have a thickened viscosity, resulting in poor fluidity. Where 
two or more types of ionic Surfactants are used together and a 
nonionic Surfactant is also used at the same time, the used 
amount is considered as a total amount. 

0038. The component (a3) is a catalyst used for the emul 
sion polymerization of the component (a1) silanol group-end 
polydiorganosiloxane. The polymerization of the silanol 
group-end polydiorganosiloxane (a1) is a polymerization 
involving dehydration of a terminal hydroxyl group, namely 
polycondensation, and an anionic catalyst or a cationic cata 
lyst can be used. 
0039 Examples of the anionic catalyst are mineral acid or 
inorganic acid and organic acid. Examples of the mineral acid 
or inorganic acid are hydrochloric acid, Sulfuric acid, phos 
phoric acid and Sulfamic acid, and examples of the organic 
acid are carboxylic acid (including formic acid), Sulfonic 
acid, Sulfamic acid and monoester Sulfate. In the organic 
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acids, Sulfonic acid and monoester Sulfate include those with 
large contribution of an organic group and having Surface 
activity. 
0040 Sulfonic acid and monoester sulfate having surface 
activity can be selected as required from the specific 
examples (not salt-formed) of the above-described compo 
nent (a2) anionic Surfactant. Specific examples of the anionic 
Surfactant which is also desirable as the anionic catalyst are 
alkylbenzene Sulfonate, unsaturated aliphatic Sulfonic acid, 
hydroxide aliphatic sulfonic acid, alkyl naphthyl sulfonic 
acid, alkyl Sulfuric acid and polyoxyethylene alkyl ether Sul 
fate. 
0041. Examples of the cationic catalyst include water 
soluble inorganic base and organic base compounds. 
Examples of the inorganic base are alkali metal hydroxide, 
alkaline-earth metal hydroxide and alkali metal carbonate. 
0042 Examples of the water-soluble organic base include 
a quaternary ammonium hydroxide compound. In the organic 
bases, a quaternary ammonium compound having high con 
tribution of its organic group has a function as the cationic 
Surfactant. Specific examples are a quaternary ammonium 
hydroxyl compound and its salts. The quaternary ammonium 
salt has low catalytic action, so that it is advisably activated 
when used together with the alkali metal hydroxide. In addi 
tion, examples includes a salt of weak acid and strongly-basic 
salt showing basic in water, for example, an alkali metal salt 
of an organic acid (including alkali metal salt of carbolic 
acid/phenol) other than the above-described alkali metal car 
bonate. 
0043 Generally, those having weak action as the base are 
often weak in catalytic action, so that the quaternary ammo 
nium salt is desirably activated by simultaneously using alkali 
metal hydroxide inadvance or at the time of using as a catalyst 
as described above. These ionic catalysts can be used in 
combination within the individual groups and/or between the 
individual groups. 
0044 Thus, some of the ionic polymerization catalysts 
have a function as the ionic Surfactant, so that when the used 
ionic Surfactant has a catalyst activity, its catalyst activity can 
be used to reduce the amount of another catalyst or to omit its 
use. It is preferable in view of the relationships between the 
ionic characteristics of the Surfactant and the catalyst that an 
anionic catalyst is used when an anionic Surfactant is used, 
and a cationic catalyst is used when a cationic Surfactant is 
used. 
0045 Generally, the ionic surfactant of which hydrophilic 
portion has a salt form is good in emulsifying property but 
often does not show polymerization activity. Therefore, the 
Surfactant in Such a salt form can also be made to function as 
the catalyst by converting into at least partly an acid or base 
form during the polymerization depending on the situation 
after forming the emulsion. 
0046. The blending amount of the polymerizing catalyst 
(a3) can be determined arbitrarily if the required polymeriza 
tion activity can be obtained for the silanol group-end poly 
diorganosiloxane (a1). For example, 0.001 to 10 parts by 
weight of polymerizing catalyst (a3) is preferable, and 0.01 to 
5 parts by weight is particularly preferable for 100 parts by 
weight of the silanol group-end polydiorganosiloxane (a1). 
When the ionic surfactant has a salt form, for example, when 
it is Sulfonate, the catalyst Such as mineral acid acts on the 
Surfactant Salt to convert it into a free acid, thereby showing 
catalyst activity. Therefore, where the Surfactant having a salt 
form is used, the blending amount of the polymerization 
catalyst is desirably determined considering a stoichometric 
amount for converting the Surfactant into a free acid. 
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0047 Water as the component (a4) is a medium for dis 
persing and emulsifying the silanol group-end polydiorga 
nosiloxane (a1). The used amount of the water (a4) is nor 
mally 40 to 900 parts by weight to 100 parts by weight of the 
silanol group-end polydiorganosiloxane (a1), and desirably 
an amount Such that the concentration of the silanol group 
end polydiorganosiloxane (al) in the emulsion becomes 10 to 
7O Wt 9/6. 

0048. In the embodiment of the present invention, the 
component high-molecular-weight polyorganosiloxane 
emulsion (a) can be produced by polymerizing (emulsion 
polymerization) the silanol group-end polydiorganosiloxane 
(a1) in the emulsion containing the above-described silanol 
group-end polydiorganosiloxane (a1), the ionic Surfactant 
(a2), the polymerizing catalyst (a3) and the water (a4). 
0049 First, the component (a1) such as C, co-dihydroxy 
polydiorganosiloxane, the ionic Surfactant (a2), the polymer 
izing catalyst (a3) and the water (a4) are mixed. Their mixing 
order is arbitrary. For example, the ionic Surfactant (a2) is 
mixed to dissolve in the water (a4) in a stirring vessel, then the 
terminal silanol group-containing polyorganosiloxane (a1) is 
added to the dissolved solution while stirring to perform 
preliminary emulsification. Then, it is preferable to emulsify 
by use of a pressure homogenizer, an ultrasonic homogenizer, 
a colloidmill, a linemixer, a Sonolator, a homomixer, and an 
emulsion machine having an anchor mixer and a homomixer 
or an anchor mixer and a disper mixer as one. At the time of 
preliminary emulsification, these emulsion machines can also 
be used. And, after the emulsification, water is further added 
if necessary to perform homogeneous emulsification and dis 
persion. 
0050. When salt is used as the ionic surfactant (a2) to 
emulsify, an acid or a base (normally, a mineral acid or alkali 
metal hydroxide) is added prior to the completion of poly 
merization to convert at least part of the salt of the surfactant 
into a free acid (e.g., Sulfonic acid) or a base (e.g., quaternary 
ammonium hydroxide), so that at least part of the polymer 
izing catalyst (a3) can be formed on site. 
0051. When the stirring is continued, high-molecular 
weight polyorganosiloxane is synthesized by polycondensa 
tion reaction of the component (al) terminal silanol group, 
and an emulsion containing them is formed. To obtain poly 
organosiloxane having a higher polymerization degree, it is 
desirable that the polycondensation reaction temperature is 
lower. Meanwhile, if cooling is excessive, the stability of the 
emulsion is deteriorated. Therefore, a preferable condensa 
tion condition is in a range of a freezing point of the emulsion 
to 80°C., more preferably in a range of the emulsions freez 
ing point to 50° C., and most preferably in a range of the 
emulsion's freezing point to 25°C., for 2 to 48 hours, but a 
longer time may be taken if necessary. 
0052. When a desired polymerization degree is attained, 
the polymerization reaction is stopped. To stop the polymer 
ization reaction, the emulsion usingananionic Surfactant may 
be neutralized with another basic Substance Such as sodium 
hydroxide, potassium hydroxide, Sodium carbonate, potas 
sium carbonate, ammonium carbonate, potassium acetate, 
triethanolamine, amine, ammonia water or the like. The 
emulsion using a cationic Surfactant is neutralized with an 
acid Substance Such as acetic acid, formic acid, phosphoric 
acid, sulfuric acid, hydrochloric acid or the like. 
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0053. The nonionic surfactant which is used together with 
an ionic surfactant can be used before or after the emulsion 
formation, during the emulsion polymerization, or after the 
polymerization. 
0054 Besides, in order to provide hair with bounce and 
moist feel, a reactive silane compound can be added to the 
high-molecular-weight polyorganosiloxane emulsion (a) 
which is obtained by the emulsion polymerization to convert 
into polyorganosiloxane having a crosslinked structure or 
polyorganosiloxane having a functional group Such as an 
amino group. Examples of the reactive silane compound 
include methyltrimethoxysilane, methyltriethoxysilane, tet 
ramethoxysilane, tetraethoxysilane, phenyltrimethoxysilane, 
phenyltriethoxysilane, vinyltriethoxysilane, 3-chloropropyl 
trimethoxysilane, 3-glycidoxypropyltrimethoxysilane, 
3-aminopropyltriethoxysilane, N-(2-aminoethyl)-3-amino 
propyltrimethoxysilane, and N-(2-aminoethyl)-3-aminopro 
pylmethyldimethoxysilane, and one or two or more of them 
can be added during or after the emulsion polymerization. 
0055 According to the embodiments of the present inven 
tion, the mixture of the high-molecular-weight polyorganosi 
loxane emulsion (a) obtained by the emulsion polymerization 
and the volatile solvent (b) are mechanically emulsified to 
obtain the component (A) solvent-containing silicone emul 
sion. The “volatility” of the volatile solvent shows a property 
that a substance becomes vapor under specified temperature 
and pressure conditions, namely a property having a boiling 
point. And, it may be determined to indicate a property that 
when 1 g of a substance is left standing at 150°C. for 24 hours, 
its 90% or more exerts. 
0056. The volatile solvent of the component (b) is also a 
Solvent which disperses the high-molecular-weight polyor 
ganosiloxane in the component (a). As the Volatile solvent (b). 
the following can be used. They are aliphatic hydrocarbons 
Such as n-hexane, gasoline, rubber solvent, mineral spirit, 
kerosene and isoparaffinic hydrocarbon, aromatic hydrocar 
bons such as benzene, toluene and Xylene, fatty acid esters 
Such as isodecyl neopentanoate, ethylhexylisononanoate and 
isononyl isononanoate, cyclic or straight-chain siloxanes, 
silicon compounds and the like. 
0057 Here, the cyclic siloxane is represented by a general 
formula (RSiO), where R is mutually same or different sub 
stituted or unsubstituted monovalent hydrocarbon groups, 
and n is a value of 3 to 7. R which is bonded to a silicon atom 
is the same as that of the above-described C. ()-dihydroxy 
polydiorganosiloxane of the component (al). 
0.058 Examples of the cyclic siloxane are hexamethyl 
cyclotrisiloxane, octamethyl cyclotetrasiloxane, decamethyl 
cyclopentasiloxane, dodecamethyl cyclohexasiloxane, 1.3.5. 
7-tetramethyl-1,3,5,7-tetraethyl cyclotetrasiloxane, octa 
ethyl cyclotetrasiloxane, 1,3,5,7-tetramethyl-1,3,5,7-tet 
raphenyl cyclotetrasiloxane and (3,3,3-trifluoropropyl) 
methyl cyclotrisiloxane. 
0059. The straight-chain siloxane is represented by a gen 
eral formula RSiO(RSiO),SiR. In the formula, R repre 
sents the mutually same or different substituted or unsubsti 
tuted monovalent hydrocarbon groups, and n represents a 
value which provides a viscosity of 6 mPa's or less at 25°C. 
0060 R to be bonded to the silicon atom is the same as the 
above-described component (a1) C. ()-dihydroxypolydiorga 
nosiloxane. Examples of the straight-chain siloxane are hex 
amethyldisiloxane, hexaethyldisiloxane, octamethyltrisilox 
ane, decamethyltetrasiloxane, dodecamethylpentasiloxane, 
3-ethyl-1,1,1,3,5,5.5-heptamethyltrisiloxane, 3-proplyl-1,1, 
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1.3.5.5.5-heptamethyltrisiloxane, 3-butyl-1,1,1,3,5,5.5-hep 
tamethyltrisiloxane and 1-butyl-1,1,3,3,5,5,7,7,7-nonameth 
yltetrasiloxane. 
0061 The silicon compound to be used as the volatile 
Solvent of the component (b) is a silane compound repre 
sented by a general formula RnSi (OSiRs). In the for 
mula, R denotes mutually same or different substituted or 
unsubstituted monovalent hydrocarbon groups, and n is an 
integer of 1,2,3. R which is bonded to the silicon atom is the 
same as the above-described C, ()-dihydroxypolydiorganosi 
loxane of the component (al). Specifically, examples of the 
silane compound are trimethyl(trimethyl siloxy) silane, dim 
ethyldi (trimethyl siloxy) silane, and methyltris(trimethyl 
siloxy) silane. 
0062 R directly connected to silicon of these cyclic or 
straight-chain siloxane and silicon compound is preferably a 
methyl group and an ethyl group, and more preferably the 
methyl group, in view of the effects of Smoothness, softness, 
and remarkable finger-combing when rinsing. 
0063 As the volatile solvent, not only those described 
above but also the compounds represented by the following 
chemical formulas can also be used. In addition, these volatile 
Solvents may be used alone or as a mixture of at least two of 
them. 

CHEMICAL FORMULA 1) 

HC-CH 
Ching \ -CH3 

(CH3);Si-O1 NY YO-Si(CH3), 
CHEMICAL FORMULA 2) 

HC-CH 
CH3N/ \-CH3 

Si Si 
CH1 No1 NCH, 

CHEMICAL FORMULA3) 

HC CH2 
CH3a/ V-CH3 

-S Sin (CH)Si-O / OSi(CH3) 
OSi(CH3)3 OSi(CH3)3 

CHEMICAL FORMULA 4) 
HC CH 

CH3-N-7 V -CH3 
Si Si 

CH-1 \ / YCH, 
OSi(CH3)3 OSi(CH3) 

CHEMICAL FORMULA 5) 
CH3 CH3 

Y O1 q 
CHSi-O-SiCH 

W / 
ON-O Si 

/ V 
CH, CH 

0064. As a mechanical emulsifying method, a known 
method can be used. The above-described all emulsion 
machines, namely, a pressure homogenizer, an ultrasonic 
homogenizer, a colloid mill, a line mixer, a Sonolator, a homo 
mixer, and an emulsion machine having an anchor mixer and 
a homomixer oran anchor mixer and a dispermixeras one can 
be used. 

0065. A surfactant is used at the time of emulsifying. As 
the Surfactant, any of the above-described anionic Surfactant, 
cationic Surfactant, nonionic Surfactant and amphoteric Sur 
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factant may be used, and they can be used alone or as a 
mixture of two or more. These surfactants can be used in the 
same amount as that described above. The Surfactant can be 
used in a reduced amount in a range that the effect of the 
present invention and the stability of the emulsion are not 
deteriorated or its use can be omitted. In other words, the 
Surfactant which is previously contained in the silicone emul 
sion obtained by the emulsion polymerization can be used to 
emulsify. 
0066. In the embodiment of the present invention, the 
Viscosity of the high-molecular-weight polyorganosiloxane 
in the emulsion (a) obtained by the emulsion polymerization 
is desirably 10,000 to 30,000,000 mPa's at 25° C. More 
preferably, it is 100,000 to 10,000,000 mPa's. If the viscosity 
of the high-molecular-weight polyorganosiloxane in the 
component (a) is less than 10,000 mPas, the effects of 
Smoothness and softness after drying the hair are insufficient, 
and the high-molecular-weight polyorganosiloxane having a 
viscosity of exceeding 30,000,000 mPa's has a long reaction 
time for the emulsion polymerization reaction, and the pro 
duction is substantially difficult. 
0067. The volatile solvent (b) is desirably contained in a 
ratio of 1 to 90 wt %, and more desirably a ratio of 5 to 70 wt 
%, with respect to a total amount of the high-molecular 
weight polyorganosiloxane (a) and the Volatile solvent (b). If 
the volatile solvent content is less than 1 wt % or exceeds 90 
wt %, the effects of smoothness and softness of the present 
invention and also excellent finger-combing at the time of 
rinsing cannot be provided. 
0068. It is determined that the obtained solvent-containing 
silicone emulsion (A) has an average particle diameter of 100 
to 500 nm and more preferably 150 to 350 nm. If the average 
particle diameter is less than 100 nm, the emulsion particles 
hardly remain on the hair, and the dried hair is not provided 
with satisfactory effects of smoothness and softness. If the 
average particle diameter exceeds 500 nm, the emulsion sta 
bility might be deteriorated, and excellent finger-combing at 
the time of rinsing cannot be provided. 
0069. The blending amount of the component solvent 
containing silicone emulsion (A) is 0.1 to 10 wt %, preferably 
0.5 to 8 wt %, and more preferably 1 to 6 wt % of the entire 
cosmetic composition as a total amount of the high-molecu 
lar-weight polyorganosiloxane (a) and the Volatile solvent 
(b). If the blending amount is less than 0.1 wt %, the hair is not 
provided with the effects of Smoothness and good finger 
combing, and if it exceeds 10 wt %, it is not desirable because 
silicone deposits on the hair more than necessary, and tacki 
ness or Squeak is felt. 
0070. As the surfactant of the component (B), any of the 
anionic Surfactant, the cationic Surfactant, the nonionic Sur 
factant and the amphoteric Surfactant can be used, and they 
can be used alone or as a mixture of two or more of them. 

(0071. As the anionic surfactant, the cationic surfactant and 
the amphoteric Surfactant, all the Surfactants exemplified as 
the ionic Surfactant (a2) to be used when the high-molecular 
weight polyorganosiloxane (a) is produced by the emulsion 
polymerization, can be used. 
0072 Specifically, examples of the anionic surfactant are 
alkylbenzenesulfonate, unsaturated aliphatic Sulfonic acid, 
hydroxide aliphatic sulfonic acid, alkyl sulfuric acid, alkyl 
ether Sulfate, alkyl phosphoric acid, alkylether phosphoric 
acid, alkylether carboxylic acid and their sodium salts, potas 
sium salts, triethanolamine salts and the like. 
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0073. Examples of the cationic surfactant are lauryl trim 
ethylammonium hydroxide, Stearyl trimethyl ammonium 
hydroxide, dioctyl dimethylammonium hydroxide, distearyl 
dimethylammonium hydroxide, lauryl chloride trimethylam 
monium, Stearyl chloride trimethylammonium, cetyltrim 
ethylammonium chloride, dicocoyl dimethylammonium 
chloride, distearyl dimethylammonium chloride, benzalko 
nium chloride, stearyl chloride dimethylbenzylammonium 
and the like. 
0074 Examples of the amphoteric surfactant are lauryl 
dimethyl aminoacetate betaine, Stearyl dimethyl aminoac 
etate betaine, lauric acid amidopropylbetaine, coconut fatty 
acid amidopropylbetaine, laurylhydroxysulfobetaine, 
2-alkyl-N-carboxymethyl-N-hydroxyethylimidazorinium 
betaine, lauryldimethylamine oxides and the like. 
0075. The type of surfactant is selected depending on 
compatibility with other components in the hair cosmetic. For 
example, when a target hair cosmetic composition is an 
anionic composition Such as a shampoo, at least one Surfac 
tant selected from an anionic Surfactant, an amphoteric Sur 
factant and a nonionic Surfactant is used preferably, and when 
the target hair cosmetic composition is a cationic composition 
Such as a rinse, a conditioner or the like, at least one surfactant 
selected from the cationic Surfactant, the amphoteric Surfac 
tant and the nonionic Surfactant is used preferably. The non 
ionic surfactant can be blended stably with both the anionic 
composition and the cationic composition and used prefer 
ably. 
0076. As the nonionic surfactant, all the above-described 
Surfactants can be used. For example, glycerinfatty acid ester, 
propylene glycol fatty acid ester, Sorbitan fatty acid ester, 
polyoxyethylene Sorbitan fatty acid ester, polyoxyethylene 
alkylether, polyethylene glycol fatty acid ester, polyoxyeth 
ylene hardened caster oil and alkylalkanolamide can be used. 
Because the obtained emulsion has good stability, those hav 
ing an HLB value of 6 to 20 are desirably used together. 
0077. The blending amount of the surfactant (B) is pref 
erably in a range of 0.05 to 40 wt % of the whole cosmetic 
composition. Where the target hair cosmetic composition is a 
shampoo composition, the blending amount is more prefer 
ably in a range of 5 to 30 wt %, and where the target hair 
cosmetic composition is a rinse or conditioner composition, 
the blending amount is more preferably in a range of 0.1 to 20 
wt %. If it is less than 0.05 wt %, it is hard to disperse the 
individual components suitably. And, if it exceeds 40 wt %, 
the cosmetic composition is degraded in stability and sense of 
use (usability, comfortable use). A blending amount of water 
as dispersion medium for the emulsion is preferably in a range 
of 20 to 90 wt % of the whole composition, and more prefer 
ably 30 to 80 wt %. 
0078 Specific examples of the hair cosmetic composition 
according to the present invention are shampoos, rinses, con 
ditioners, treatments, hair styling products, hairmousses, hair 
creams, gels and the like. The individual cosmetics have 
different purposes but have the same characteristics of pro 
viding the hair with a smooth touch. Especially, the hair 
cosmetic composition of the present invention provides quite 
outstanding passing of the fingers through the hair at the time 
of rinsing, and it can provide the wet hair with remarkable 
Smoothness, and it is suitable as hair washing cosmetics Such 
as a shampoo. 
0079. In addition to the above-described components, to 
the hair cosmetic composition according to the embodiment 
of the present invention can be blended, as cosmetic prepa 
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ration components in accordance with the purpose, an oil 
content such as liquid paraffin, squalane, lanolin derivative, 
higher alcohol or various types of ester oils, a moisturizer 
Such as ethylene glycol, propyleneglycol, glycerin or dieth 
ylene glycol mono-ethyl ether, a pearl gloss-providing agent 
Such as ethylene glycol monostearate or ethylene glycol dis 
tearate, a thickener Such as carboxy vinyl polymer, 
hydroxymethyl cellulose, hydroxyethyl cellulose, sodium 
chloride or ammonium chloride, a cationized polymer Such as 
cationized cellulose, a silicone derivative Such as dimethyl 
silicone, methylphenyl silicone, polyether-modified silicone, 
amino-modified silicone, fatty acid-modified silicone, fluo 
rine-modified silicone, cyclic silicone, alkyl-modified sili 
cone or alcohol-modified silicone other than the component 
(A), an ultraviolet absorber, a fragrance, a preservative, an 
anti dandruff agent, a coloring agent, a pH adjuster and an 
oxidation inhibitor. 
0080. To blend these cosmetic preparation components, in 
other way for the preparation of cosmetics by adding the 
cosmetic preparation components to mix with the solvent 
containing silicone emulsion (A), all or part of the cosmetic 
preparation components other than the component (A) is 
previously emulsified by an emulsion machine Such as a 
homogenizer, a colloid mill or a line mixer or homogeneously 
mixed by a stirrer, and the component (A) is added to the 
mixture to prepare the cosmetics of the present invention or 
the cosmetics preparation components can be further added to 
prepare the cosmetic of the present invention. 
I0081. The hair cosmetic composition of the present inven 
tion can provide both wet hair and dry hair with outstanding 
smoothness and softness, which could not be provided by the 
conventional hair cosmetic composition, and exerts particu 
larly excellent finger-combing when rinsing the hair. 

EXAMPLES 

I0082. The present invention will be described specifically 
with reference to examples but is not limited to the examples. 
In the examples, “parts' and “96” denote “parts by weight' 
and “wt %' respectively. And, the viscosity indicates a value 
measured at 25°C. 

Reference Example 1 
Preparation of Emulsion Polymerized Silicone 

Emulsion A 

I0083 250 parts of polyoxyethylene (2) lauryl ether 
sodium sulfate (27% aqueous solution) and 67.5 parts of 
laurylsodium sulfate were homogeneously dissolved in 1695 
parts of ion-exchanged water. To the homogeneous dissolved 
composition was added 2250 parts of C, co-dihydroxydimeth 
ylsiloxane having a viscosity of 85 mPas, and they were 
stirred at 25°C. for one hour to conduct preliminary emulsi 
fication and treated by a pressure homogenizer (pressure of 
550 kgf/cm2) three times to obtain an emulsion containing C. 
()-dihydroxydimethylsiloxane. 
I0084. The emulsion was cooled to 15°C., 50.6 parts of a 
20% aqueous Sulfuric acid solution was added to it, and 
polymerization reaction was conducted while stirring at 15° 
C. for nine hours. Then, 155 parts of a 10% aqueous sodium 
carbonate solution was added to adjust a pH value to 7 while 
stirring, and the polymerization reaction was stopped. An 
emulsion polymerized silicone emulsion A (E-8) containing 
high-molecular weight silicone was obtained. The obtained 
high-molecular weight silicone was measured for its viscos 
ity to find 1,450,000 mPa's at 25°C. 
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Reference Example 2 
Preparation of Emulsion Polymerized Silicone 

Emulsion B 

0085. The emulsion polymerized emulsion B containing 
high-molecular weight silicone was obtained by the same 
procedure as that for the preparation of the silicone emulsion 
A except that the polymerization reaction was conducted at 
15° C. for six hours. The obtained high-molecular weight 
silicone was measured for its viscosity to find 580,000 mPa's 
at 25° C. 

Reference Example 3 
Preparation of Emulsion Polymerized Silicone 

Emulsion C 

I0086. The emulsion polymerized emulsion C containing 
high-molecular weight silicone was obtained by the same 
procedure as that for the preparation of the silicone emulsion 
A except that the polymerization reaction was conducted at 
15° C. for four hours. The obtained high-molecular weight 
silicone was measured for its viscosity to find 110,000 mPa's 
at 25° C. 

Example 1 
0087 62.2 parts of polyoxyethylene (2) lauryl ether 
sodium sulfate (27% aqueous solution) and 16.8 parts of 
lauryl sodium sulfate were homogeneously dissolved in 473 
parts of ion-exchanged water. To the obtained solution were 
added 560 parts of decamethyl cyclopentasiloxane (D5) and 
480 parts of the above-described emulsion polymerized sili 
cone emulsion A, and they were stirred at 25°C. for one hour. 
Then, an emulsion (E-1) of high-molecular weight silicone 
containing D5 was obtained by treating by a pressure homog 
enizer (pressure of 550 kgf/cm) for three times. 
0088. The obtained emulsion was measured for its average 
particle diameter by a Coulter Counter N4 PLUS (particle 
diameter measuring equipment) to find 300 nm. Then, the 
obtained silicone emulsion (E-1) was used to prepare a sham 
poo composition having the components shown in Table 1. 

Example 2 
0089 44.4 parts of polyoxyethylene (2) lauryl ether 
sodium sulfate (27% aqueous solution) and 12 parts of lauryl 
sodium sulfate were homogeneously dissolved in 338 parts of 
ion-exchanged water. To the obtained solution were added 
400 parts of decamethyl cyclopenta siloxane (D5) and 800 
parts of the emulsion polymerized silicone emulsion A, and 
they were stirred at 25°C. for one hour. Then, an emulsion 
(E-2) of high-molecular weight silicone containing D5 was 
obtained by treating by a pressure homogenizer (pressure of 
550 kgf/cm) for three times. 
0090 The obtained emulsion was measured for its average 
particle diameter in the same manner as in Example 1 to find 
240 nm. Then, the obtained silicone emulsion (E-2) was used 
to prepare a shampoo composition having the components 
shown in Table 1. 

Example 3 

0091. 17.9 parts of polyoxyethylene (2) lauryl ether 
sodium sulfate (27% aqueous solution) and 4.8 parts of lauryl 
sodium sulfate were homogeneously dissolved in 135 parts of 
ion-exchanged water. To the obtained solution were added 
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160 parts of decamethyl cyclopentasiloxane (D5) and 1280 
parts of the emulsion polymerized silicone emulsion A, and 
they were stirred at 25°C. for one hour. Then, an emulsion 
(E-3) of high-molecular weight silicone containing D5 was 
obtained by treating by a pressure homogenizer (pressure of 
550 kgf/cm) for three times. 
0092. The obtained emulsion was measured for its average 
particle diameter in the same manner as in Example 1 to find 
220 nm. Then, the obtained silicone emulsion (E-3) was used 
to prepare a shampoo composition having the components 
shown in Table 1. 

Example 4 

0093 Isoparaffinic hydrocarbon having a boiling point in 
a range of 201 to 265°C. was used instead of the decamethyl 
cyclopentasiloxane (D5) to obtain an emulsion (E-4) of high 
molecular weight silicone containing the isoparaffinic hydro 
carbon in the same manner as in Example 3. 
0094. The obtained emulsion was measured for its average 
particle diameter in the same manner as in Example 1 to find 
220 nm. Then, the obtained silicone emulsion (E-4) was used 
to prepare a shampoo composition having the components 
shown in Table 1. 

Example 5 

0.095 The emulsion polymerized silicone emulsion B was 
used instead of the emulsion polymerized silicone emulsion 
A to obtain an emulsion (E-5) of high-molecular weight sili 
cone containing D5 in the same manner as in Example 3. 
0096. The obtained emulsion was measured for its average 
particle diameter in the same manner as in Example 1 to find 
220 nm. Then, the obtained silicone emulsion (E-5) was used 
to prepare a shampoo composition having the components 
shown in Table 1. 

Example 6 

0097. The emulsion polymerized silicone emulsion C was 
used instead of the emulsion polymerized silicone emulsion 
A to obtain an emulsion (E-6) of high-molecular weight sili 
cone containing D5 in the same manner as in Example 3. 
0098. The obtained emulsion was measured for its average 
particle diameter in the same manner as in Example 1 to find 
220 nm. Then, the obtained silicone emulsion (E-6) was used 
to prepare a shampoo composition having the components 
shown in Table 1. 

Example 7 

0099 4.4 parts of polyoxyethylene (2) lauryl ether sodium 
Sulfate (27% aqueous Solution) and 1.2 parts of lauryl Sodium 
Sulfate were homogeneously dissolved in 34 parts of ion 
exchanged water. To the obtained solution were added 40 
parts of decamethyl cyclopentasiloxane (D5) and 1520 parts 
of the emulsion polymerized silicone emulsion A, and they 
were stirred at 25°C. for one hour. Then, an emulsion (E-7) of 
high-molecular weight silicone containing D5 was obtained 
by treating by a pressure homogenizer (pressure of 550 kgf/ 
cm) for three times. 
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0100. The obtained emulsion was measured for its average 
particle diameter in the same manner as in Example 1 to find 
210 nm. Then, the obtained silicone emulsion (E-7) was used 
to prepare a shampoo composition having the components 
shown in Table 1. 

Comparative Example 1 

0101 The above-described emulsion polymerized sili 
cone emulsion A was used as it is as a silicone emulsion (E-8). 
The silicone emulsion (E-8) was measured for its average 
particle diameter in the same manner as in Example 1 to find 
210 nm. And, the silicone emulsion (E-8) was used to prepare 
a shampoo composition having the components shown in 
Table 1. 

Comparative Example 2 
0102 250 parts of polyoxyethylene (2) lauryl ether 
sodium sulfate (27% aqueous solution) and 67.5 parts of 
laurylsodium sulfate were homogeneously dissolved in 1695 
parts of ion-exchanged water. To the obtained solution were 
added 1800 parts of C. ()-dihydroxydimethylsiloxane having 
a viscosity of 85 mPa is and 450 parts of the decamethyl 
cyclopentasiloxane (D5), and they were stirred at 25°C. for 
one hour to conduct preliminary emulsification and treated by 
a pressure homogenizer (pressure of 550 kgf/cm) three times 
to obtain an emulsion containing the C. ()-dihydroxydimeth 
ylsiloxane and the decamethyl cyclopentasiloxane (D5). 
(0103) The emulsion was cooled to 15° C., 50.6 parts of a 
20% aqueous Sulfuric acid solution was added to it, and 
polymerization reaction was conducted while stirring at 15° 
C. for 18 hours. Then, 155 parts of a 10% aqueous sodium 
carbonate solution was added to adjust a pH value to 7 while 
stirring, and the polymerization reaction was stopped. Thus, 
an emulsion polymerized emulsion (E-9) containing high 
molecular weight silicone was obtained. 
0104. The obtained high-molecular weight silicone was 
measured for its viscosity to find 1,140,000 mPa is at 25°C. 
And, the obtained emulsion was measured for its average 
particle diameter in the same manner as in Example 1 to find 
220 nm. Then, the obtained silicone emulsion (E-9) was used 
to prepare a shampoo composition having the components 
shown in Table 1. 

COMPARATIVE EXAMPLE 3 

0105 First, a D5 emulsion was prepared. Specifically, 89 
parts of polyoxyethylene (2) lauryl ether sodium sulfate (27% 
aqueous solution) and 24 parts of lauryl Sodium Sulfate were 
homogeneously dissolved in 676 parts of ion-exchanged 
water. To the obtained solution was added 800 parts of deca 
methyl cyclopentasiloxane (D5), and they were stirred at 25° 
C. for one hour and treated by a pressure homogenizer (pres 
sure of 550 kgf/cm) three times to obtain an emulsion (E-10) 
containing D5. 
0106 The obtained D5 emulsion (E-10) and the silicone 
emulsion (E-8) were mixed in the components shown in Table 
1. The prepared emulsion was measured for its average par 
ticle diameter in the same manner as in Example 1 to find 210 
nm. Then, the obtained emulsion was used to prepare a sham 
poo composition having the components shown in Table 1. 

Comparative Example 4 

0107 To an emulsion machine having an anchor mixer 
and a disper mixer as one were charged 24 parts of polyoxy 
ethylene (4) lauryl ether, 13 parts of polyoxyethylene (23) 
lauryl ether, 400 parts of polydimethylsiloxane having a vis 
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cosity of 500000 mPa is and 100 parts of the decamethyl 
cyclopentasiloxane (D5), and they were stirred at 70° C. for 
one hour to homogeneously mix them. Then, 150 parts of 
ion-exchanged water was added, stirring was continued at 70° 
C. for one hour, and cooling was effected down to 25° C. 
while stirring. After stirring at 25°C. for two hours, 313 parts 
of ion-exchanged water was added to obtain an emulsion 
(E-11) containing high-molecular weight silicone. 
0108. The obtained emulsion was measured for its average 
particle diameter in the same manner as in Example 1 to find 
300 nm. Then, the obtained silicone emulsion (E-11) was 
used to prepare a shampoo composition having the compo 
nents shown in Table 1. 
0109 Next, the properties of the shampoo compositions 
prepared by the above-described examples 1-7 and compara 
tive examples 1-4 were evaluated according to the following 
methods. 

Evaluation Method 
0110 Ten panelists dipped 10g of 25 cm long hair inwater 
at 40°C., washed with 2 g of a shampoo composition for one 
minute, rinsed with water at 40°C. for 30 seconds and dried 
with a dryer to prepare hair samples. In the hair sample 
preparation stage, the individual panelists judged and evalu 
ated "finger combing when washing hair”, “finger combing 
when rinsing hair”, “softness after drying and “smoothness 
after drying. 
0111. The results are shown in Table 1. In individual col 
umns of Table 1, (i), (ii), (v), (x) represent the following 
judged results. 
0112 Finger Combing when Washing Hair 

(i): Eight or more panelists judged to be Smooth and good 
finger combing without Squeak. 
(ii): Six to seven panelists judged to be smooth and good 
finger combing without Squeak. 
(V): Three to five panelists judged to be Smooth and good 
finger combing without Squeak. 
(X): Two or less panelists judged to be smooth and good finger 
combing without Squeak. 
0113 Finger Combing when Rinsing 

(i): Eight or more panelists judged to be Smooth and good 
finger combing without Squeak. 
(ii): Six to seven panelists judged to be smooth and good 
finger combing without Squeak. 
(V): Three to five panelists judged to be Smooth and good 
finger combing without Squeak. 
(X): Two or less panelists judged to be smooth and good finger 
combing without Squeak. 
0114 Softness after Drying 

(i): Eight or more panelists judged to be soft and good touch. 
(ii): Six to seven panelists judged to be soft and good touch. 
(V): Three to five panelists judged to be soft and good touch. 
(X): Two or less panelists judged to be soft and good touch. 
0115 Smoothness after Drying 

(i): Eight or more panelists judged to be Smooth and good 
finger combing. 
(ii): Six to seven panelists judged to be smooth and good 
finger combing. 
(V): Three to five panelists judged to be Smooth and good 
finger combing. 
(X): Two or less panelists judged to be smooth and good finger 
combing. 
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TABLE 1 

Components Examples 

(wt %) 1 2 3 4 5 6 7 

E-1 4 
E-2 4 
E-3 4 
E-4 4 
E-5 4 
E-6 4 
E-7 4 
E-8 
E-9 
E-10 
E-11 
PLESS 10 10 10 10 10 10 10 
LAAB 3.5 3.5 3.5 3.5 3.5 3.5 3.5 
COFAMA 2 2 2 2 2 2 2 
EGD 2 2 2 2 2 2 2 
P-10 O.2 O.2 O.2 O.2 O.2 O.2 O.2 
SC 2 2 2 2 2 2 2 
Paraben O.15 O.15 O.OS O.15 O.15 O.15 O.15 
Fragrance O.2 O.2 O.2 O.2 O.2 O.2 O.2 
PW balance balance balance balance balance balance balance 
TSVSC (%) 2 2 2 2 2 2 2 
S/V S (wr) 30, 70 50/50 80.2O 80.2O 80.2O 80.2O 95.5 
SV (mPa is) 14SOOOO 145OOOO 14SOOOO 145OOOO S8OOOO 11OOOO 145OOOO 
EM EPME EPME EPME EPME EPME EPME EPME 
APDOE (nm) 300 240 220 220 220 220 210 
ER (hw) 

FCWH (i) (i) (i) (i) (i) (i) (i) 
FCR (i) (i) (i) (i) (i) (i) (i) 
ER (ahd) 

Softness (i) (i) (i) (i) (i) (i) (i) 
Smoothness (ii) (ii) (i) (i) (i) (i) (i) 

Components Comparative Examples 

(wt %) 1 2 3 4 

E-1 
E-2 
E-3 
E-4 
E-5 
E-6 
E-7 
E-8 4 3.2 
E-9 4 
E-10 O.8 
E-11 4 
PLESS 10 10 10 10 
LAAB 3.5 3.5 3.5 3.5 
COFAMA 2 2 2 2 
EGD 2 2 2 2 
P-10 O.2 O.2 O.2 O.2 
SC 2 2 2 2 
Paraben O.15 O.15 O.15 O.15 
Fragrance O.2 O.2 O.2 O.2 
PW balance balance balance balance 
TSVSC (%) 2 2 2 2 
S/V S (wr) 1OOO 8O20 80.2O 80.2O 
SV (mPa is) 145OOOO 114OOOO 14SOOOO SOOOOO 
EM EP EP EB ME 

APDOE (nm) 210 220 210 300 
ER (hw) 

FCWH (v) (ii) (v) (x) 
FCR (x) (v) (x) (x) 
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TABLE 1-continued 

ER (ahd) 

Softness 
Smoothness 

(v) 
(ii) 

PLESS = Polyoxyethylene (3) lauryl ether sodium sulfate 
LAAB = Lauric acid amidopropyl betaine 
COFAMA = Coconut oil fatty acid monoethanolamid 
EGD = Ethylene glycol distearate 
P-10 = Polyguaternium-10 
SC = Sodium chloride 
PW : 

TSWSC = Total of silicone and volatile solvent contents 

SV S (wr) = Silicone volatile solvent (weight ratio) 
SV = Silicone viscosity 
EM= 

APDOE = Average particle diameter of emulsion 
ER (hw) = Evaluated results (hair washing) 
FCWH = Finger combing when washing hair 
FCR = Finger combing when rinsing 
ER (ahd) = Evaluated results (after hair dried) 
EPME = Emulsion polymerization mechanical emulsion 

mulsion polymerization 

Purified water 

Emulsification 

EB = Emulsion blending 
ME = Mechanical emulsion 

INDUSTRIAL APPLICABILITY 

0116. The hair cosmetic composition of the present inven 
tion can provide both wet hair and dry hair with outstanding 
Smoothness and softness, and particularly provides outstand 
ing finger combing at the time of rinsing the hair. Therefore, 
it is suitably used for shampoos, rinses, conditioners, treat 
ments, hair styling agents, hairmousses, hair creams, gels and 
the like. 

1.-5. (canceled) 
6. A method of producing a hair care cosmetic composi 

tion, comprising: 
emulsion-polymerizing silanol group-end polydiorganosi 

loxane (al) in an emulsion which contains the silanol 
group-end polydiorganosiloxane (al), an ionic Surfac 
tant (a2), a polymerizing catalyst (a3) and water (a4) to 
form an emulsion (a) containing high-molecular weight 
polyorganosiloxane, 

mechanically emulsifying a mixture of the emulsion (a) 
containing high-molecular-weight polyorganosiloxane 
and the Volatile solvent to form solvent-containing sili 
cone emulsion (A), and 

blending the solvent-containing silicone emulsion (A) 
which is of 0.1 to 10 wt % as a total amount of the 
highmolecular-weight polyorganosiloxane and the Vola 
tile solvent (b), the surfactant (B) which is of 0.05 to 40 
wt %, and water (C). 

7. The method of producing a hair care cosmetic compo 
sition according to claim 6, wherein the Surfactant (B) is one 
or two or more selected from an anionic Surfactant, an ampho 
teric Surfactant and a nonionic Surfactant, and the hair care 
cosmetic composition is used to wash the hair. 

8. The method of producing a hair care cosmetic compo 
sition according to claim 6, wherein the solvent containing 
silicone emulsion (A) has an average particle diameter of 100 
to 500 nm. 
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(v) 
(ii) 

(v) 
(ii) 

9. The method of producing a hair care cosmetic compo 
sition according to claim 6, wherein mechanically emulsify 
ing step has emulsifying the mixture containing 1 to 90 wt % 
of the volatile solvent (b). 

10. The method of producing a hair care cosmetic compo 
sition according to claim 6, wherein the highmolecular 
weight polyorganosiloxane in the emulsion (a) has a viscosity 
of 10,000 to 30,000,000 mPa's at 25° C. 

11. The method of producing a hair care cosmetic compo 
sition according to claim 6, wherein the ionic Surfactant (a2) 
is alkyl sulfate and/or alkyl ether sulfate. 

12. The method of producing a hair care cosmetic compo 
sition according to claim 6, wherein the polymerizing catalyst 
(a3) is inorganic acid or organic acid. 

13. The method of producing a hair care cosmetic compo 
sition according to claim 6, wherein emulsion-polymerizing 
step has polymerizing the silanol group-end polydiorganosi 
loxane (a1) in a range of a freezing point of the emulsion to 
800 C. 

14. The method of producing a hair care cosmetic compo 
sition according to claim 6, wherein emulsionpolymerizing 
step has neutralizing the emulsion to stop the polymerization 
reaction. 

15. The method of producing a hair care cosmetic compo 
sition according to claim 6, further comprising adding a reac 
tive silane compound during or after the emulsion polymer 
ization to the high-molecular-weight polyorganosiloxane 
emulsion (a). 

16. The method of producing a hair care cosmetic compo 
sition according to claim 6, wherein mechanically emulsify 
ing step has adding a Surfactant to the mixture of the emulsion 
(a) containing high-molecular-weight polyorganosiloxane 
and the volatile solvent (b). 

c c c c c 

  


