KS1121E(F) 041112 DESCRI PTI ON HAI R STYLI NG METHOD FI ELD OF THE

| NVENTI ON [ 0001] The present invention relates to a hair i

met hod. BACKGROUND OF THE | NVENTI ON [ 0002] o RsMa] B oani 12
hair style and keep the hair style over a period of time, appropriate
hair cosmetic conpositions are selected according to a required
performance, a desired hair style etc. The hair cosnetic conposition,
which is used to set a hair styléﬂﬁﬁ33@g§8Nthe hair style over a
period of time, is roughly classified into the follow ng three types:
1) a hair cosnetic conposition for fixing a hair style by effect of a
filmf d j orm ng resin, 2) a hair cosnetic
conpos%@?gnsﬁggf¥?x%%%ﬁ%5hair styl e by adhesive force, and

3) a hair cosnetic conposition for formng hair style by dissociation
and re-formati on of hydrogen bonds during the step of perneation of
wat er EREeDt Be @k r gk eifosy ng the hair. [0003] One exanpl e of
the hair cosnetic conposition of the above 1) for fixing a hair style
by effgeotoef a filmderived froma filmformng resin is an aerosol
type hair cosnetic conposition (for exanple, KS1121 E(F) 041112

Pat ent Docun®hé presdht sirwgretiein tded staisr teoanbhie soypisy therhahows
a fixing abilityrenough to maintain a hair style set once over a
whol e day. However, the filmformed on the surface of hair is firm
but brittle, therefore, the there are problens such as, stiffness of
t he haPRCKGREENP nQF t TE hEYVYENRNINe when external force is applied to
the once styled hair and the filmis broken; and difficulty in

changi #§9PBe once styled hair (hereinafter, such a changing is

her ei nafter refer%ed to as "hair, rest For this reason, hair

ling")
styling by uSPnGredtste yie & & ecagﬁek?%pCBH%d%?%?cﬁFX%? over a
carried out .b etting a hair_style while heating the.hair_wth, for
exanpl BPEORTY TalFer SPRRPT AT SRpFy PRTEhe: TP oScEstrcate selected
COMPOSLELARALRE!Ed 0. R0 08 AL IIC L UPEOT (OGN CLOISMRILC e
conpositron 1s applied,” attention’is pai'd to preventing applyihg any
ext e b i £Qlfinckd d BombyL eblakng ANs Ilidded i 8hd £ 80L1588H Keep
Accordi ngly, when the 'hair cosnetic conposition 1s applied, the
t enper ahirgn o sikheehdiér =S pbet BANGH tithed PRE X8} ¥16980Fied into the
tenperature. [00041 One exanple of the hair cosnetic
conposEblDew)g fithirdd xiags hair style by adhesive force is a hair
cosnetic conmposition wherein a filmformng resin and a plasticizer
are used togel kehaio cpsoebde cmlipesivd onof ee fikdngexhapt estyRat epteffect
Docurments 2 and 3). This type of the hair cosnetic conposition can
provi def hai fitrestginieny favin iat \ilmowevaingt heshair cosnetic
conposi tion involves the problens such as sticking of the hair when
the ability #brafhsdhgasnetisl cogppsation; fe¥ ehsetng vihitaslr style by
insufficient ability for_ fixing hair style when the stickiness is
decr ea®eSSER tF¥S€1 A t ype of the hair cosmetic conposition can

not provi de enough force tq .fix the once styled hajr KS112 F
091102 over & vhdid i eedds oo Gnn kb HoTal fa M ity bol
nust contact.the hair, to which the hair cosnet iﬁc ﬁg Qsition has been
applie When reéfyllng the ﬁglF. Thy 1% 0T Ralr=coshery ¢ P
cConMposjti haws is ih ity ftor  fixikng..hai t based on
adhesi%% %?%e dé?%ﬂ%gﬁ%ﬁégngfgh'i%?g?eﬁ%g ?ﬁg%ﬁi'ﬁggﬁégﬁaf t he
fixinggpptjty, therefore, a certain stickiness is provided onto the
hand or tool for hair styling. For this reason, a |aborious hair
restyling thate Y¥nEARS 8 FStheKhAES oo ASofpbE ik 88hYbf NhaRiHfre 1)
heating with a drier, is usually not carried out. Thus, only a slight
nodi i £t ifakial 4 heikadtylss e ffedisonlal §iTmderi{-88%Gjom a £ilm-Hahing
styling while heating with a drier is generally selected when styling
resin 1s an aerosol type hair cosmetic composition (for example,



The hair cosnetic conposition 3) is applied to wet or dry hair and
the hair is heated with a drier or dried with cool w nd, §&:5fY¥rfodife
hair. A purpose of this type of the hair cosnetic conposition s
mai nl y obt ai ni ng snooth conbi ng or brushing ability of the hair. A
hair-styling effect of this type of the hair cosnetic conposition is
consi der abl v weaker than e type 1 r ). hair cosnetic . |,
compos PREeHY DR S) Wi R8s f: Phe Baltotrindn Shbbreieipniipvs
contain a filmiformn esin wever., L n_t.he e t
E;tfji_a :}Xlr%%larL@riliﬁl_g}:yqﬂ{ou h to %111\&%_1%% |J'Irm5€\gf$rg’?g &%cé %Qre%ggldﬂiole

of the I esi N nCreases, during t

proces f I h Il easl e, . nge

D1 0028 el D A HR OBREAIE, oo, cht e dr . Y ygdohe
where pherameunthdfeddie f thardihl B9erSSit ARCEGRARS:, e Firh¥EBGF the
ability thereof itself is also decreased. In either case, therefore,

it wouhdibe whddu G ttHeOhat Resthald WERSIMBkEEr8QIPRSHdd QRSapPl PEQMEI@ he
such a fixing ability that the once styled hair is maintalned over a
whol e dage $OP08] hair andGlgarfdial ysi boxieae; ishkadowiitalbe ablchangring
provi de a nunber of preferable characteristics, therefore, various
forns bhet hecer geaybpdl it oftmres nafeelr, equeht dychmeglidpris fpminegter
feel for touch of shanpoos, hair conditioners, and others. For

exanpl sefarhafrts st "hgiageertypolg/N- aBor at kg areeispmeRranpdityleidig by
or ganopol ysi | oxane, which is not broken or plastically deformed

wi t hi nuaipgetieteriimfe®lr hgehdir SR IDFOMROS L4 ORI 58| GREH e At by
exanpl e of ~organpopol ysil oxane applicable to hair cospetic .
conposFEFbHEY FofapZ tSé]teyP’Ph&;e(f%@ﬁ"tg EBEUENT WAFD, Tifis example, a hair
or ganopol ysi | oxane has advant gages_as co red with .canventi onal

i m f B Ro FEet Re CRBHYAE0 £ BeRe LY ORTPLEG IS IRPURAh | PEYoC Qng Mhen
abetter _r i .on. pe . ter . f ch. t oyl

nai T (S5 EEERe ARt comr B adie Mtk BbehEfie ShubGitrio i ot
Howeve When i r i - al { I £ SQSIRL]
conpos%%F%%g?% use&%hffﬁgngégggﬁ#¥§ée ugﬁlgg%%g:%%g?ﬁﬂ%%éz styledq‘:he
hai r oue(183Whol €, days GaRRekrberobtal Setht MUROVeiccHRYSISH), RIHRRELHY
of this organopol ysil oxane is hardly changed even when heated; thus,

t he or pangpebynet DX afsnps iwisn tiabhepl @edhathe stathpenh tdd dFedhiengair
[ 0009] Further, a poly(Nacyl al kyl enei m ne) nodified

or ganopsl ysthexead et o egoprddeithaite 1Patrepm Dempaeatube shows not only
KS1121E(F) 041112 preferable elongatability but also preferable

sol ubi [b@g4br dispersibility in water or |ower alcohol. Thus, a hair
cosnetic conposition containing this polysiloxane can provide a good
feel, a flexPpe|exagndle Heihinge bk tergnat fpcoaresiEhons2f iieridxing a

passing through the hair; w nd; and vibration) , and a natural )
fini shBakp > byhpdhes HandsBISs il Eok difely SOSASET £ aBPRPPDYCFTk WhGTE1D
styled hajr firmy which is due to the, preferable elongatability of
The of ROLETE HBHA BFSPHEND G FAPFEAGHEST SRR FoUSbRer dto Provide
tenperatures fromroomtenperature_to 22Q0C alt hqu hysi cal .pr.opert
of T heRBHERRED RIS cstre R bes o Cerfg i tineatany Rt foardi¥ tvbY
Ther ef : (L .S | C i h i Lt ion
a1 o BEatihgesr e Sk Bds HEL A0 DL By I e IRt BATRRTN L)
COMPOShbdipet 0 41 DY cheRaRl LUnBECHELEH. 1HSINA ML prRYARNNE0cn
the tenperature of the hair returns"to roomtenperature, "the hair
cosnet 4§ SOMPOSid idH t&RNAAL rfikeh eHd Xaring t$t ¥beds DRl fg 1N halike shghk
cosnetic conposition is unsuitable for styling hair while heating.

[ 0010] is increaskal;enhi DOCUmBRIE£6 cdeserabes: i, iakr £ Bosiehhér style when
conposition containing a specific branched aliphatic acid or a salt

t her eothe atd dki@acasghndpalrgakbdx arrxtdsar,i brils itypead 2 thelDosimentmetic

Addi tionally, the docunent describes a hair nodifying nethod using
composition can not provide enough force to fix the once styled hair



4. JP-A-07-133352 Pat ent Docunent 5: JP-A-2009-24114 (in

particul ar, Exanple 10 and Conparative Exanple 2) t
Docunment 6 JP- A 2009- 149597 (in particul ar, Exanples 11,15%92%@‘1‘2)”2
SUMVARY OF THE | NVENTI ON [ 0012] The invention provides a hair

styling nmethod including the steps of: applying a hair cosnetic
conposi tion containing the foll ow ng conponent (A) to hair; formng

t he haPVest ¢ ¥halea9%%ir tenperature of 50C or higher: and
subseq%sﬁég¥ cooling the hair tenperature to | ower than 50C, thereby
fixing ornmed hair style. [0013] The conponent (A) is an
or ganopol ysi o erei.n_at.least t sili.co tons. in . .
or ganopol ysi %’oﬁ%ﬂ% c\é\{ggarrgln g V\,ﬁ?’gﬁn%o%%?l t"U E’et é:%ﬁl%f—’lﬁtcﬁg? nh%Jfrt‘?'uoe which
or gano ysLk ox Q. .pal a i mne)

or GanoBAly ) 2180k & Nt ag) YU Bexhebloy) 508! plae)- aaapE
fol | owyng-gengysal té_ﬁé 94 13 {d oM £ klé‘o%%%sﬁ'&@%ﬁ_ SRR %Qfgahﬁta‘i‘cfiQity
atom: [0014] --* rTr?l OP\ R(1) [0015] wherein R is a hydrogen

atom a@Brakkyingreapr e 19 vade@ 42 GahbeAvat 8bceadedp A & Whaf QiR

th
hee

or an aryl group; and nis 2 or 3, and wherein the
nunber da¥eeagrcanlrecibadegmiaghif oiie thiecipel 530N acy) alheHegnektn A)ertain
segnents is from 1,200 to 5, 500, wherein the nass ratio of the

or ganopoliykihesanes segverdes ¢tajovithe hhandneti totk fide hadirnsthhimgt o For
t he pol y(N-acyl al kyl enei mi ne) segnments (b) [i.e., a/b] is from 35/65
to 60/ 8bLs reasonwedeberibuswerghtrefiardgy mblascubir caws gt finess,
or ganopol ysi | oxane segnents of adjacent poly(N-acyl al kyl enei m ne)
segnenﬁ§cérésf¥%h¥JEQRRYk%ﬁﬁiW?Niﬁ a/ELing wilhher@riet hels usually not
wei ght - aver age nnlecglar wej ght qﬁ he or gapopol ysi | oxane seytitents
whi ch EBRELPEREF t hé " HEi nOR MR Sildd oﬁ?#}ﬁb‘é&t 0§, 666. hypbgyle 1s
The invention provides further a hair cosnetic conposition containing
an orgﬁﬁBﬁ%?%sﬁ?%iane wherein at least two silicon atons in

or gano nggiloxane segnents constituting a main chain of the

organogo Sil oxane are bound to the pol y(N-acyl al kyl enei m ne)

ceneral o ThE (A EpEab ety SoL SRRSO p s OB L) R
K31121wﬁéﬁ)s1ﬂﬂjﬂljg2the hair to which the hair cosmetic compositions of the
above type 1) or 2) is not applied.
[0007]

The hair cosmetic composition 3) is applied to wet or dry hair
and the hair is heated with a drier or dried with cool wind, to style
the hair. A purpose of this type of the hair cosmetic composition
is mainly obtaining smooth combing or brushing ability of the hair.
A hair-styling effect of this type of the hair cosmetic composition
is considerably weaker than the type 1} or 2) hair cosmetic composition.
Some type 3) hair cosmetic compositions supplementally contain a
film-forming resin. However, in the case where the amount of the

film-forming resin increases, the film formed during the process of

drying the hair may become easier to be broken by fingers, a comb,



[0018] wherein 121 is a hydrogen atom an al kyl group having 1 to 22
carbon atons, an aral kyl group, or an aryl group; and n

and t he nunber-average nol ecul ar wei ght of the ﬁsﬁz?é&§04n12
pol y(N-acyl al kyl enei m ne) segnents is from 1,600 to 3,500,

wherein the mass ratio of organopolysiloxane segnments (a) which

constitute the main chain to the poﬁi? acylalkylenelnlne) segnent s
(b) [i aebrugbbpr|ghﬁr%%qu/@ﬁp%q)ypg case whegReFBEnappignt Of the

or O TR B?oa%?%’ﬁ'\fiﬁﬁe ht?ﬂéﬁfeF%?e KIS T IQ' ys:'%??% oot g
3, 500,
SRR MECELT LT Ui R v Ol %gfﬁ?%?s”?ﬂhti%@éhbﬁéeﬁ%%ch%ﬁ%%r

7, 000 1. I T 0

The pr“s@en*?%%%%ﬁm%%% AR k%r‘fmlfshw%“@ Prrapotlivgsras
whol e pegdsncRN QW HkAh & S 0fd rﬁaa@ita%%dao%t:uaakh&@'agyto hair,
firmy fixing a hair style, keeping the hair style over” a | ong perlod
whi |l e beabsng external force (such as fingers passing through hair;

wi nd; and vibration), and further restyling the hair; and further

rel ates to aohgahofoby®Ellexarpeskhben tOMeabbBl8k@Mbrovide a number of
or ganopol ysi | oxane that can be preferably used for the above hair

styl i ngretthadle ®Sid24tdx(F9ti0El,1thefr@ER0E, varioudFhformyent arlsee have
found out that, anobng organopol ysil oxanes having the sanme structure
as t heocogganppby ysldxxar s rdeteedusad iyhuPad divr Dopuaving Leeflof@y tauch
certain kind of or anoponS|onanes show preferabl e performances for
hai r - sE§| PR§IPePy mekaily grordidmisinersgi fndgohhssst R exddPd enafubalx
finish to hair, fixing a style of the hair, and keeping the hair
style 89EF159I%ﬁﬁnberPQkY%NK?Q¥%%%H%338§FQFH§P P8itEl¢duch as fingers

th d d b d
S 9@5358%33%?%%%4?.‘@ 1R %%aggraﬁﬁ%%%wa%oéﬁfeomed
The i t- wh h
T ool EPhoh%, i %%”%agﬁgnenf‘%loor{le el 3k eC o8 Rl Gosed a5, 29

ot (VBB UES oo e ittt oned

needs can er t alr cosnetic

CONPOS kb thsﬁ?@ibﬁ@Sféz}’ 8 Mashad ravayab¥nBabbeaeht ngy  [9922] [Hair
Styling The hai'r styllng met hod of the invention is

carri ear@s.lholb&b_a@pic&ﬁta’tge I3 veeEEBkEC 26 0APREAT & Nw TONt @riidHY idnal
conponent (1 Qinitially to hair, formng hair style at a hair

t enper af linef ofmbE w8s higherch and at bentenohiig- $diet irenpearainind tef, the
hair to a tenperature |Iower than 50C to fix the forned hair style.

[ 0023] a-beAppy ratenhiof dehd oMaiancEpsarbeitt eCofgols Fororouah Hai thd lseyled
manner for applying the hair cosnetic conposition containing
conponbair ((gpf noar ¢edrae Eerd) nGridpx ke 13iple whshiyeil K112 HoReRer,
041112 formof the hair cosnetic_conposition, discharging by, for
exanpl 8VeRB p¥asH righ i mAIRN I SBy-OKaRe CanE%h%%%%lh%#thﬂﬁmﬁﬁlC or the

i ke may be used. [0024
gmpOSJl:lthIl 1[s use]d fixing ability enough to maintain once styled

hair over a whole day cannot be obtained. Moreover, physical property
of this organopolysiloxane is hardly changed even when heated; thus,
the organopolysiloxane is unsuitable for hair styling with heating.
[0009]

Further, a poly(N-acylalkyleneimine) modified

organopolysiloxane described in Patent Document 5 shows not only



Preferably, sonme water is applied to the hair before the application
of the hair cosnetic conposition containing conponent (A)

hai r, because the hair cosnetic conposition may fit in thlég&/%%?@:)ﬂzgil}z
nore easily. [0025] After the hair cosnetic conposition

cont ai ni ng conponent (A) is applied to the hair and before the hair
style is forned at _a hair tenperature of 50C or higher, the hair is
pr ef er REBFegAPeE SilARS2EMR1 1 e Bite Sleq pPrederabdeefOoFL b RY neF t he
hair style is,shortened so that the ti necessary for the whole hair
Styl i nGERRTBADLROFY ohRdVATHE Ry THRY drioRg Laf (ERIT he? Rt CRIGH 61

1 "L CrSERTELLS, OMPORLIATNLAY 6 MBRUL AL g SRl 10,0 U
Hi gher : A haire | f | . I .
190 o grenip 5001 Moo Mk er R DORSSL, RLAOUS! S b

tenper a6 gt R0 OF ; iighe randﬂ?fbf&ﬁ@&ﬁaa,t 4he 4 ﬁa@ﬁf;f%ghhg fr Q-%BWlE‘—;Qfer,

to 220C, nore preferably from60 to 200 even nore preferably from
80 to 1806 offMiAolysiloxahl {denisnyenbi8Fort Aexi AN HE dPhalidifi rmly
style)" neans shaping the hair style by deformation of the hair.

Speci f whiiexaipl atet bereipd prefarddsl £ Wilonggtabivavi/ngrsthai ghlokid
straightening curled or waved hair; and nodifying the degree of the
cur | i njoaeowayi, nghef pelyd Etbxa¢id 12 deple)yrald{lidfor avavedpdisttures £rom
However, the exanples of the "formng (of hair style)"” do not include
set ti ngohai tewpgratuhered R20€ hachohghnphes jczbnberbertbrafsde t o
restore or arrange_ a disturbed hair style thereof, since the shape of
t he haPrIprnSeEPlYfslewtrne hgrigraonedespeeshsmgesbvkenbegtedr tHwerefore,
"formng (of hair style)" include a hair iron, a conmb-attached drier,
a tromé’%?nah@%l &F Syl WiMesuch GhBliraf@saehi tisFompopigion while
In the in%ention the tj n‘in(g of the 15%57%1 ng tLeaﬁnent may be either
si mul t 3868w HRCHREEPHP 1T 2 atdfEhes SLHIFBPe eRANDI BOSTHEC
treatngnts na igg cooggu =T f(%l I og\né torée bgl qw gbnbrqcﬂ{ ment s: n
the harr g?yﬁ Pd Yoraed %Wt AFS T r OCHRG T Stbs dlue qy%&&t%ﬁewwﬂ‘?
a drier; i Y., IS, fOr. L al.] i Ler; :
t he hali:Pei Egﬁggtﬁéel%u%tifae%\r i%l?aﬁgﬁghgsggu%&ﬁ?‘?y@%ﬂﬁe%ﬂfe@tyhee ihéa1 o
for medWehBt 8c I I8 ehec 4ot %rﬂ?ﬁi?tﬂr}@tﬁé éﬂﬁé@héiiﬂ%}ﬂ@, the hair
| ower ed) ; the hair is heated substantitally sinmultaneously
with fepBnBgitheolebdisiod @ sMihBudthBlé d©¥tyaRfdg hair whildedd@ihg.
style is forned while heating with a hot curlér. I'n short, the

form ngoofiohair style may be carried out in whatever way, as |ong as
the hair style is fornmed at a tenperature of 50C or higher. [0029]
The ti m ng oPab@pt i Ratunmemtofé tdwesdrdibesceshetl rccosmpoic t campewiitiami ng
conponent (A) to the hair is not particularly limted, as |ong as

t hi s haPntessieyisc speapdstthandhedapplipkatio adid haia sdditi vigerdef, and
formng of hair style at a tenperature of 50C or higher. The
KSllZl%bF)%FPPquﬁfﬁilﬂr@Xﬁfﬁ9 drEcrigiedei@fpient Document bhe Afslitisngldy,
is forned with a curler or the_ |like after the ag licatjon of the hair
cosnet FEE cORPEEERE FHESOMSShigh dcdnPeRAY 1 PR) me rg‘ﬂ@l $RRE ddent Bpithe
hair is heated (before the hchir i% r Ieasid fromthia curl er, or_the

ot her ) COSTELIC COMpGRIt AT, jtde, MEthpdaf PEIUEHRT naPP LY %t et R t h

a curler t ' . fore hair_is. released fraomihe cur]er or
The ot rerfee L BB AR AT Rt L AR PR O By e,
cont ai py L pR 1 it e. I

oy CREEPTRINGY HeberhoAPOlLB 1 it BUESPRL LGB, of cne
COMPOShLE PN E@Pté&kéﬂgﬁhge_ CUReRestAbsl $haPRhi£d 109 thendaid: &f ¥ dhie
hair style is formed with a curler or the like (before the hair 1s
rel easgdobtRiRéde atr hAHtRET SOt ReE) hea Bty tie nbdi pet-SohRad 6th dbrder
50C or higher. However, the hair style is preferably forned and

to arrange the hair style. Actually, the organopolysiloxane




[ 0031] The timng of cooling to a tenperature of |ower than
50C after the hair style is formed may be "before rel easi

action for KS1121 E(F) 041112 formng the hair, "simulta gH&EEQPP?%”Z
the rel easing” an action for formng the hair, or "after the

rel easing” an action for formng the hair. The enbodi nent of such a

cooling may be, for_exanple: the hair is cooled to a tenperature of
| over CREFTEHENR rP@}rtel}tePegerﬂﬁatt%e%eeﬁehtﬁeiefﬁﬁnnwltlﬁe Rai ¥ "whyidee

subseq t he ctlo r formng the hair (for exanple, treatnent
wi th aggﬁ&ﬁég,aﬁr ?ﬁ%rﬁ? %)a?§vgeleased the hair is cool ed
to a tenperature of [ower than 50C sinultaneously with releasing the
action for form ng the hair (for exanple, by releasing the curling
usi ng r o} a tenperature of 50C , the release of the
actlon% Egh e&cgg ﬁ%% a tenperature | ower than 50C substantially
5|nult@g9gﬂﬁlﬁo@gﬁﬂﬁ% and the hair is cooled to a
tenperature of lower than 50C after the action for formng the hair
is relgased)(if the period after the release is too long in this
case, the once formed hair style may not be kept; therefore, the hair
i s preferabl yatent edogusdniaaft erggdre x-algeaze. For exanple, in the case
where the setting of tenperature of the hair iron is higher than 50C
or where hai PateessDoourhad: an: tFre-aio0s-kan3are thicker, the period
necessary for the hair to be cooled to a tenperature of |ower than
50C after thBateheaBecwhienthe culB-1A@d&i-23068ss woul d be | onger.
However, such enbodi nents are al so allowable as far as the forned
hair styl e i Baheltht BPAERENNI4 erfatiPey338RE tenperature of the hair
maybe 50C or hlgher in a short_time after the release of the action
for for m ng FRAESRE @OC‘%{"S‘/“ZID&) 5: TR g LiRusin FRdcuere TRk 18
timng_ o refer eéter 30 econds or less, nore preferably 15
second8™ gr P@B%ra%‘%% (F) 041112 nore preferably 5 seconds

Rest ot ng. " PatBAE USRS o I0EY T IEL008 Phao P 1n SRREL IR mragpies

for the, hai éﬁd'i&ﬂ nethod of the subject invention shows a
characterlstlc thernoplasticity in that the organopol ysil oxane
softens when heated to 50C or higher and restores its elasticity

i nmedi ately after cooling. Therefore, even after the hair is once
styl edgutihgrhabr T BasiNyrdde restyled repeatedly. For this reason
even when the hair style is once unsuccessfully forned, the hair
style ¢aoleasily be nodified. Thus, even if a person who is not
accustomed to hair styling can easily nmake a satisfactory hair style.
The hair resT iingehhibhirgovasiesmnaiiabe starlingdneditodatmoldiing tbe steps
re-formng the hair style once styled according to the hair styling
met hodobdf aprlyitg etthd i aasivet igt campapitienpeentadwing BEC fol lowing
hi gher; and subsequent|y formng the hair style while cooling the

hai r t@ﬁ'ﬁﬁ@%@%e o teolie Tt HedtHig theshedl ftey Ie afph hatr tieaneaserode
is sanme_neth e?} escri bed above. During the nethod, the hair

cosnet PE %Q)ﬁ:p8§ ’éoﬁtnﬁ ﬁPﬁ@e%ﬁBBHérﬁoﬁ%n%?ebgaéﬁoﬁﬁqu%rfe to
I to t he. h d out

o Ehout HgEi (Fghat s GsptPESEPEn ST e- e T S5ty Bonposi t1 on

cont ai 59, £onmponent (ﬁo has al ready been applied thereto during the

previoEs gafr styling procedure. [00331 [ Conponent (A) :

or ganopol ysi{ypx aélﬁﬁponet t ﬁ?%s%ﬁ%?ﬁ&h%@%h@éf‘?&% i P AR a5t

(A) used accordingto air stylin ] ect

i nvent {Rh &1 Aok AR ffh%&@aao KPId21oEh0R Qé’&faé?tsatwﬂl%@ﬁfcoh\éeltute

silicon atons in organoponS|onane segnments which constitute

Mai N Chahai @f chdien GganepArysinpsane i abRahe UaLe LISoRM Yo
(N-acyl al kyl enei m ne) segnents whi ch consists of repeating units

poly (N-acylalkyleneimine} segments consisting of repeating units



[0036]  An --fCHAr NH2- An + - CH3KNHf CH2t-NH2- CH3 _ |+ An  ECHWN

31 (iv) CF-13 CH3 _ | + An -4CH2)-N4cH2)-N3 12 | CH3CH3 %ﬁ'zgﬁ A1
f CHAT - CH2CHCH2- N+ OHCH3 [0037] AnCH3 - - ( CH2H1- NCHA- N\ § {5
CF-13CH3 -(CH2)7 S Exanpl es of the al kyl group having 1 to

22 carbon atons as R1 in the general formula (1) in the
N-acyl al kyl enei mi ne units constituting the poly (N-acylal kyl enei m ne)
segnenttSPREEEaEed PY fder foblarnéRg Dencidkifoemallry (1 yrdapahlyiage 91
22 carbon atons. Specific exanples thereof include nethyl, ethyl,
n- pr op;ﬂoPtia%BﬁPpr}gFeﬁgb%’fW,’tert -butyl , pentyl , hexyl ,
cycl oh %H4 heptyl , octyl , nonyl , decyl , undecyl, dodecyl,

%’I, Ho

oct ade nadecyl, eicosyl, and docosyl groups. O these groups,
al kyl gr% haviispng 1 to 10 carbon atons is preferred, KS1121 E(F)
041112 %Z%Iﬁ]
C (1
7\
& R’

[0015]

wherein R' is a hydrogen atom, an alkyl group having 1 to 22 carbon

atoms, an aralkyl group, or an aryl group; and n is 2 or 3, and
wherein the number-average molecular weight of the

poly (N-acylalkyleneimine) segments is from 1,200 to 5,500,

wherein the mass ratio of the organopolysiloxane segments (a)
which constitute the main chain to the poly(N-acylalkyleneimine)
segments (b) [i.e., a/bl is from 35/65 to 60/40,

wherein the weight-average molecular weights of the
organopolysiloxane segments of adjacent poly (N-acylalkyleneimine)
segments are from 1,300 to 5,500, and

wherein the weight-average molecular weight of the
organopolysiloxane segments which constitute the main chain is from
7,000 to 100,000.

[0016]

The invention provides further a hair cosmetic composition
containing an organopolysiloxane wherein at least two silicon atoms
in organopolysiloxane segments constituting a main chain of the
organopolysiloxane are bound to the poly(N-acylalkyleneimine)
segments consisting of repeating units represented by the following
general formula (1) via alkylene group containing hetero atom:

[0017]



al kyl group having 1 to 6 carbon atons is nore preferred and al kyl
group having 1 to 3 carbon atons is even nore preferred f%gﬂhipg, 112
vi ewpoi nt of preferable solubility in water or | ower alco ; 09
The exanpl es of the aral kyl group include an aral kyl group having 7
to 15 carbon atons. Specificexanpl est hereofi ncl udebenzyl,

phenet hyl,, trityl, napht hyl net hyl , andant hr acenyl net hyl groups. O these
groupsf‘éﬁaﬂ Fb?ﬁﬁb having 7 to 14 carbon atons is preferred, and
aral kyl group hgving 7 to %ﬂ carbon atons is nore preferred. [0039]
The exanpl es thesaryl group include an aryl group having 6 to 14
carbon atons. ¥Specfic exanpl es thereof include phenyl, tolyl,

xyl yl , napht hyl , bi phenyl, anthryl, and phenanthryl groups. O these
groups,[oanwl] group having 6 to 12 carbon atons is preferred, and aryl
group having 6 to 9 carbon atons is nore preferred. [0040] O

t hese ghewpsp Rhesl21hySroget extain,y aal kikydroupuh davigal 1t bo 622 arehdoon
atons, and al kyl group having 1 to 3 carbon atons is nore preferred.

[ 0041] atoms, aMharadk¥l rarewp ofon ke erydngpolupsi hodaneisegynent3, (ad
to the pol y(N-acyl al kyl enei m ne) segnents (g&@[i.e., a/lb] is from

35/ 65 to 60/ Zbe MHEbehrIETaIPMIIGBBRy Medmg2p58the 58/ 42, nore

preferablg from45/55 to 55/ 45, even nore preferablg from47/53 to
53/ 47, PPAEH REY LR LB LE ML B Hai SRoESRESy 15r EFemabr E0BaF@ante® bt ween

f bl bilit di rsihilit f the t (P) i
Corvent.  pr oRBFB5HE A 110 ERERD Ther TH M ST ST AT o A ch
hai r, 4 - I I t the hali fl
the ot SPRRGLEaR ‘BB AN Sbr) F° bt O Faior sy hehe Ry Tl BeRiars

hai r oygp_qi[gp?hgggjogg suGh B Ral apceghgbng nore suitable for the

hair styling nme of the subject invention. [0042] In the
present specihbgathofhe Ll SRS VedlbigR hdNBLuBY MBS SqhSs ol e
obtained fromanalyzing the integration ratio between al kyl groups or
phenyl ogatppol fsi hexHiganapaints lo¥xaagagegieniws and net hyl ene groups
in the poly(N-acyl al kyl enei m ne) segnents by nucl ear nagnetic

r esonapogy(tiady NVRYy bdrieeirmidiess clegimeg tsharer gaoapo| §60 | xanesdn tdhel
subj ect invention to deuteriumchloroformto provide a solution of
596 concent rehépaibytimsssidloG43jerage mol&helaei ghiglavevagehal ecul ar
wei ght (MAg) of the organopol ysil oxane segnents between adj acent

pol y( NoAg§NaPRYYehboiir pegughent shiche gy irmreveh¢apdnrgdiaisy, is from
referred to as "nol ecul ar wei ght between the graft points") is from
1300 t &-B8BotCpteP e?@Diy from 1600 to 3500, nore preferably from 1800
to 3200, even nore preferably from 2,000 to 3,000. [0044] In
the specification, as represented by a formula (2) illustrated bel ow,

pol y(\CSEDE ATy Para Rt & el dRVEBEROR) Oy i ch i sur rounded

by a brgkeg;line between two points, froma binding point where the
poly (ﬁ-acy]alkyleneinine) segnent is bound to the organopol ysil oxane

segnent (bi ngh DG, ROt An+feed Q_éuaeegowtawﬂﬁpg éﬂ@ll%gjlg%%@lmﬁgt

pol y(N-acyl al kyl'enei m ne) segnent is bound to t

or ganopgt ¥sfi &xane, 5 GRS :( Riresi REnBohNEo P - FA] CAhd S 3123@FHBNEinish
conposed of a single R25i0 unit, a single R6, and (y + 1)-nunber of

(R2) 25t8 maits.fibhay Fakyabt acks ot ktansi Keap)ingegnBNhslr istylW Bier a
binding to the R6. [0045] (2)
long period while bearing external force (such as fingers passing
through hair; wind; and vibration), and further restyling the hair;
and further relates to a halr cosmetic composition containing an

organopolysiloxane that can be preferably used for the above hair

styling method.



. alA R7 [ 0046] In the general forrmula (2), R2 is

i ndependently an al kyl group having 1 to 22 carbon atons, I
group; R6 is an al kyl ene group contai ni ng heteroatom -vvﬁgﬁ?gggggﬁﬂ§l
(N-acyl al kyl enei m ne) segnent; R7 is a residue of a polynerization
initiator; and y is a positive nunber. [0047] The nol ecul ar

wei ght between the graft points (MA) is the nol ecular weight of the
noi ety [@8PPdunded by the broken Iine in the general fornula (2),

whi ch may corhes ond to th mass of the q{ anopol ysi | oxane segnents
per mol e of EHE POTSENPER Iy PURS: T he)iaeq RIRRY PEFROPTCL el xanes

f [ l, f dified | ysi | h ' art|
compoutti AP KHBI F3"S BER Tt et T8 (e K PPy Aoy PARRGT SHOTSh (e
th [ t ' ' LW

the T uRRToRaPOSHINr ant o o b rar Prsthbars 2aEsPBaTkRLRkals Bnov

[ 0048] prt§§é1'g.ﬂ)lg(5%r9$ﬁgr&1?ces for hm%—@?ggﬁgfgg%gm ﬁtg@wn%%%ngéj][édhe

pol y(N-acyl al kyl enei m ne) segnents Is ca om t he ( r
wei ght fqaﬂqnghs HOFY Medd Z 3lic0R Agenes) of it ACWRGYkenei i ng MnidWie of
t hereof, or may be cal cul ated by a gel perneation chronatography

(GPO) reasHaing vl kedpdescthdash itk lel Bvéhes Slhiepbrifdentd Haarlikgy
nol ecul ar wei ght (Max) shall nean the nunber-average nol ecul ar wei ght
nmeasur egtbynthefgete pésuretatd o rf ichyeonatageaphy thERGYh Measyy | wihdetdied.
The MAx of the conmponent (A) is from1,200 to 5,500, preferably from
1, 600 vob3ashon) norrd pslefwerablexdaldent, 800ubol3t200r @vepemmitelity in
preferably from2,000 to 3,000. According to these nol ecul ar wei ght
ranges¥atRe fAHi +O¥BEMetF@onposition is sufficiently softened at 50C
or higher to be a state suitable for formng hair style. Furthernore,
at a téRPétdture lower than 50C, preferably at roomtenperature, the
hair cosneti ¢ conposition provides hoth firmess sufficient, for ,
keepi ng the ﬁ%?rl Y?W%PEﬁuﬁ%Wb#@?ﬁb&QngePuFoFﬁ?Bu S [DHOWYYr cosmetic
The nol |ar. wei ght between the graft.points can be cal.cul ated
2ccor A EP B ERE fort ot He i sk ve renhaPRE: Fesdiment T i o s
the or i e k I i N=chai 1)

I S e A
mol ecuhabguebghtnd Mish11pfsdthe Aganapal ¥al-LAXanens e BN teosmet ic

constituting main-chainis from 7,000 to 100, 000, preferably from 10,

000 t 0c8RpobDPion NB4E dHLTBF A Walshea aQayoﬁﬁ 91 BOwROineven nore
preferably from 30,000 to 50,000, fromthe S1121 E(F) 041112

vi ewpoi[ob2pf the solubility (of the organopol ysil oxane) in a polar
sol vent such as water, and the handleability of the dissolved

or ganopbaysi foxhiveg Maétshddisi is substantially equal to the

wei ght - aver age nol ecul ar wei ght of the nodified organopol ysil oxane,
whi ch is theTke draingstaorpaumethionneé thesénvenpbomadbs hear ied ooy
structure, The average nol ecul ar wei ght of the nodified

or ganoPBPYE1 NG @B L MFQENats @ KOMPPSAELAY CORPHLMEIT i3 GRIEANSHE HR)
GPC under corditions,described bel ow, and then converted into a

mol ecul Bt iRt ghittadidd st AREEHAT potifs Bf¥efedB il ehemperature of 50°C

or higher, and then cooling the temperature of the hair to a
temperature lower than 50°C to fix the formed hair style.
[0023]
- Application of the Hair Cosmetic Composition to Hair

The manner for applying the hair cosmetic composition

containing component (A) may be varied according to the type of the



[ 0052] Col umm: Super HzZ4000 + Super HzZ2000 (nmanufactured by Tosoh
Corp.) Eluent: 1 mMtriethylamne in THF Flow rate: 0.35 '

Cblgn% tenperature: 40C Detector: UV Sanple: 50 gL [0053]{21‘;{1%9‘(}:)%1&12
wei ght - aver age nol ecul ar weight (MAX) of the organopol ysil oxane of

t he conponent (A) is preferably from 7000 to 100000, nore preferably
from 20000 to 60000, even nore preferably from 30000 to 50000, from
the vi 38 Af B3R CoPYahbp cIPaqse:tdme  chS Pravy Heo fvef EpEIREammls
to hair, and solubihltggthereof in_a polar ;solvent such as water can

be i npP&EFEY "Bur FRBLHBFELOR HeY HATH ¢ G5 IRFMRANEGARBs FRPEROT nve Vi 11ke

bot h settig%-gerfornance and set-retaining performance can be
providgﬁqh 0 ﬁﬁﬂgly. In the subject invention, the MNX can be

caIcuI%B?g4Rron1the wei ght - aver age nol ecul ar wei ght KS1121E(F)
041112 of "the nodi fied organopol ysil oxane as the starting conpound

and the abov@ﬁ:@?@ﬁ:@aﬂﬁ.‘%?yg S F@ldo i[sa/ag:]psll}Leg@lo%él the haif Bléagé}féstﬁé”

produci ng t he organop oxane I1n th j ect invention

descri hgg1RebeVon of thdhesOF GRNARANSiIdoRraag chiBnt BENEYPHESS component
i nventi on may be produced, for exanple, by reaction between a

nodi fi gd) orgagRpOhy | oxedeudentes entied coymbhecl ebhpvt g @enRi@lfit in
formula (3): [0055] [0056] , I\ (:/ R2\ ir Si-R4%3) R2

the whole hair more easily.

[0025]

After the hair cosmetic composition containing component (A)
is applied to the hair and before the hair style is formed at a hair
temperature of 50°C or higher, the hair is preferably dried since the
time necessary fqr a step of forming the hair style is shortened so
that the time necessary for the whole hair styling can be shortened.
The way for drying after the application of the hair cosmetic
composition may be natural drying, heating or the like.

[0026]
- Forming Hair Style at Hair Temperature of 50°C or Higher:

Ahair iron, a dryer, a heater, a trowel, a curler, a hot curler,
or the like may be used for heating the hair at a temperature of 50°C
or higher. The temperature is preferably from 50 to 220°C, more
preferably from 60 to 200°C, even more preferably from 80 to 180°C.
fooz7]

In the invention, the “forming (of hair style)” means shaping
the hair style by deformation of the hair. Specific examples thereof

include: curling or waving straight hair; straightening curled or

waved hair; and modifying the degree of the curling or waving of curled

10



R S -01,JdS R50J/ wherein R2 is the same as descri bed
above; and R5 and R4 are each a group identical to R2, or

nonoval ent group represented by any one of the follow ng ]Fglrlr?fﬁpgéod'lllz
(ix) to (xiv): [0057] -4CH3TNH20) 0--t CH2) TTNHACH2TNH200

- - ECHATN( CH3) 200N4 3CHA7N(CH3)2 | CH3 4cHt h- o- cH2chi cH2- N( cH3) 2CH2* 7
SH (xiv) OH[0058] R5 is a nonoval ent _group represented b%/ any one of
t he foffuVaEEq PRYTt o HOUsMRT dthe examplesgelr the Yooy np3 4ot hairsstynle) ”
integer, of 2 to | -

pol y( I\I—d8C§}P5| Wﬁf&ﬁ [ﬁ%%g)%%?ﬁgﬂgoé%ag rn!v%erre?%ctglilg Ei'lair is merely combed

2 L R DO BRI 2L 2021 YELA GBSl
the shape of the hair itself is not changed. Examples of tools used
for the “forming (of hair style)” include a hair iron, a comb-attached
drier, a trowel, a curler, a hot curler, a comb, and a brush.
[0028]

In the invention, the timing of the “forming” treatment may
be either simultaneous with heating treatment, or not. For example,
the treatments may be conducted following the below embodiments:

- the hair style is formed with a curler, and subsequently heated
with a drier;

- the hair style is formed while heating with a drier;

the hair is heated with a drier, and subsequently the hair style
is formed with a comb (before the temperature of the hair is not
lowered) ;

- the hair is heated substantially simultaneously with forming
the hair style with a hair iron; and

- the hair style is formed while heating with a hot curler.
In short, the forming of hair style may be carried out in whatever
way, as long as the hair style is formed at a temperature of 50°C or
higher.

[0029]

The timing of application of the hair cosmetic composition
containing component (A) to the hair is not particularly limited,
as long as this hair cosmetic composition is applied to the hair during

the forming of hair style at a temperature of 50°C or higher. The

11



(CHA (4) N=C-0O 41 [0060] wherein RL and n are the sane as descri bed
above (hereinafter the ether is referred to as "cyclic im

(4) ") . [0061] The nodi fied organopol ysil oxane (n#gﬁéghﬂﬁh4”12
t he subject invention is a nodified organopol ysil oxane having a
functional equivalent ranging from1,700 to 3,500, nore preferably
from1,6800 to 3,200, even nore preferably from2,000 to 3,000, and a
wei ght FadPénggBaifoPecufaF 9&RgMe r angi ng preferably from 7,000 to

100, 000, nore referabl¥ iron110 000 to 80,000, even nore preferably
from 30, 000 fo*3® 1‘0?&6‘ HeéSwe? m%waa@ HELEFaPT et R Ref 2E het the

rmdlfled gﬁga\%ég Zlgaglémﬁ) araw mat %\g‘l)&%s fﬁjggéantlpallgt
equal i O &l COmponer
%?228%9%%?%%%%% neZ%E%%;L %%H%%l BOBREs SeREL dhcr

i's pre%ggﬁbkﬁ g?éfdofotﬁéﬂétﬂﬂfl“ n the range preferably from1, 200
to 5,500, pre y from1,600 to ‘3,500, nore preferably from 1, 800

to 3,200, eventlﬁ@rr&ﬂ ebenadl o faer@thQQ%épf %0993/15@'@ Lkith a curler
substantially equal to the nol ecul ar weight (MM

above- wrﬁh@m@ﬁepme}fc(rureu@afhadl&yiga@u%a@d)fmgﬂﬁ@h@rlbmkhe@lﬂe%
E(F) 041112 Pol ynmeri zation initiator may be used for the
ri ng- opedi sppaiyererliy ahedmof ddametyel compas o @t bentfdhindhemponent
pol ynmeri zation initiator may be a conpound havi ng potent
el ect r dphilg eppeded iivi the sfate dtmiptize hanrdduderestee 0f 58°Gbrdngher;
acid such as an al kyl benzenesul fonate, an al kyl p-tol uenesul fonate,
an al kghdt ri fl uor onet hanesul fonate, an alkyl trifluoroacetate, and a
di al kyl sulfate. Anong these, a dialkyl sulfate is preferably used.
The anount of EBhe %%Wn%?si“t%qllcor?qullétl@ﬂ ﬁ@ﬂtﬁ@émg CRRENSAY H’dl ds
for 2 to iOO nDleiV% the clic no eth (4). [0064]
pol ynePPRatFEn-3 i lﬁa?r Stithe fevl nl%cfé?t%}eéi gf&EH %sc%‘flf?ﬁ or
acet at facet an_ ether. suc
i 1 soprBRyt S e 2GR hf el lﬁeﬁja%%‘?%faﬁsﬁpgh% o Euhe qgher)
aceton r t { ve or of or.

ar -k J[r elé‘%leal‘t%td"%% 59 ng}xegfﬁ{br%}l H&wévg{‘oﬁé?rm Ol g;yri‘

and ne ﬂylene chloride, a nitri such as ace e an

benzonitr i
N, N i %%t%yﬁ%%%%%%‘m%ﬁﬁ%ﬁﬁﬁ%n‘%‘*%a% SPEmeIT STPSSition

Anong &Bﬁﬁ&lnﬂﬁ$ drferf¥ hagr 2Bl ypoueesh, Hl%namen{u@&%éb@t SO V.s%%ttlng
for use is usua romz20 to 2, 000 parts by nass to 0 parts by
mass ofhé h]&at:yCéttyZle nean 16t heid (s@cea[iaat;:ﬁ&,he hair Jddndioly MRInpEatiitabn
tenperature is usually from30 to 170C, preferably from40 to 150C,
and t heohtaening qoiyorenitzati)orn Maichemmylpe varied according to the
pol ymeri zation tenperature or the like, is usually from1l to 60

hours. [pO®BE] Wien, for exanple, 2-substituted-2-oxazoline is used as
the KS1121 E(F) 041112 cyclic imno ether (4),
pon(hFa@?Pé%%@lenelnlne) wherein nis 2 in the general fornula (1),

is yielded. Wen, for exanple, 2-substituted-dihydro-2-oxazine is
used as the E@@ﬂlpcll}xfﬁ%cg}, hele wording “cool(ing)™ (temperature of hair)

4 oI N—ac opyl enei m wher ei nni s , t he ner.al formnul a
(1) Prednt por %}8%%‘7?“@ th t@?maayr&rlqwmﬁg Yt B B SeARg e
ts)gévn\ge?lf 2%1@0% ,Ecagoc {Xﬂy nel 8ds %?gblégftgé A eorI t%rleoéaa.r']c%rally

by effect of the surroundlng temperature.
[o031]
The timing of cooling to a temperature of lower than 50°C after

the hair style is formed may be “before releasing” an action for

12



1) A nethod by reaction between the term nal -reactive

pol y(N-acyl al kyl enei m ne), which is yielded by Iiving-pol Lzl

the cyclic imno ether, and the nodified organopolysiIoxa%gﬁ")‘iﬂﬁ?g“1112
represented by the general formula (3), 2) an ester-producing
reacti on based on condensati on between carboxyl groups and hydroxyl
groups, ) 3) an, am de-produci ng reacti on based on condensation
bet weerf AL BEx FReghaips apHMahidEGpupdh the relgasingdcapdelion for
tertiary-, ,or guaternary- amoni um producing reaction between |

hal oget& -84 4| \%9?— fg?ﬂdi;péra s R%E:eyﬁfeg r fhorCtEeR itgry farpipg the
groups, _. 5) .an addition reaction of.an organopol ysil oxane

havi n g’hé].l_rH g?la%perﬁ%oc&rﬁﬂt 5&0&&% gn&ooalng m%§a}&e, %gr example:

0- hydr oxyam ne:- i r i b r }.NO.

ar oups. 1 0069] “aring t heeeRRY Sl ST AR AR BRI W enour
met hod-igeaung cKSLA2 5t Mo DA dohe eokuaer | zalhgn Iﬁﬁlb@
controFFed eas?!y by thé anﬁﬁnts 0 fﬁge of tgg'cyp%#g ?%?%%ﬁg% e 4y C
and th%cﬂ@bﬁ”?bkzﬁéfﬁh%rﬁﬂé ahek Y8bRleidifpio) llQWRachReQiehi £alurier,
equation (I1), and further substantially nonodi spersive

pol y( Noacyhal kykenei.gi pe)edwad nNg a narrower nol ecul ar wei ght
distribution than that of obtained fromordinary radica

pol yneri zat i enthet hatlr {907} 1ddNt o Mempanhee of Opedi cthdm neo°C

Et her)/ (Ml e Nunber of Polynerization Initiator) x Ml ecul ar Wi ght

of Cyclkiinuliineots herwitvbiedmasdngWehghtcofoPd gmeiormangonhé niid iat dfror
(I'l') wherein MV : the nol ecul ar weight of the o

pol y( NezeParkyPENEE REARING [UBY Kurling usiheg &r jahvpdlrysi $eikate df

the conponent (A) has a specific structure, wherein

pol y( I\I—tﬁE‘Q?EF‘E'E}F%n‘éf mhé) - sEhfrefitteat® Youmf aFEdpBCRRGetlS TRpking to
o ot B EPRBE R oE T o ShE Rt S ATR Oty Bocur)

het er oatgm , and wherein the i mne segnents are arranged at
T1Cl. . . . .
predetgr ned intervals and are contained in a predeterm ned

phyai cal pr oper 1 Ge dut Pab BT or oube TP T e Frst T g THL o gifte

the subhgcicd fMeHIrORorfabAE adlehhZ edi & N-diRalelihei Paide PRSTBLI Sfter the
conposition is appropriately softened at 50C or higher; setting

abi |'i t yef phséetfitiNyohfeid@ini sStxke, ithdrehbkafr Hafe @RI r2stPN8 heF it
at a tenperature |lower than 50C (preferably around room tenperat ure)

., pref peakbptf echefofot®ucthd haia nisaipredeand] patod bed f s ha e Rk Hes
stabl e even when external force is applied thereto, can be prepared.
KS1121rElEns841 TR Addmpilenalh ythet keser gacopdlhssiseoxang cArcdmperature
di ssolved in a polar solvent such as water or |ower al cohol. [0072]

Pr ef er pédtlex drplesiton thehoglyzn dguiny Si0FOx avre Wferehbadonporentcyrled on
i ncl ude_pol y(N-fornyl et hyl enei m ne) or ganosi | oxane, .

pol y( NcB8ekgiet Hie feienithRéFbe§anble | Redird ngsgssary for the hair to be
pol y( N- pr opi.onyl et hyl enei m ne) or ganosi | oxane, [0073] [Hair_ Cosnetic
ConposFPPoRE £O a temprrakire ebshsh toerpalit idditedsEaci Feterse i ébe

componERELERY EA R R gRY I RE. MR SEos BbPECEonBies (ORIt e se
ft feel f . hai tti f ich | t.ahl
?‘38%{ %ﬁaaéi%%ﬁ%i;% & T S&l&g'ﬁ%%h%%fﬁaﬂf??ﬁ%%% HorEE f R,
: r (o) e
b one) BFCREDREERFHY AR RS A0 P i BT TREPHY <o SEABEHGSYs

ther eof Lgopr ef fréd st d QMO 1R h@e50% Pie NBSS; ol DS HEGHAMRP ke HATY
0.05 to 30% by mass, even nore preferably from0.1 to 20% by nmass,

even nptel1eyf ef amblyrd i@ mQush 4 o O/nbBycimsfefis Hhemhel 6f Qrdieably

hai r cosnetic conposition, fromthe viewpoint of preferable hair
after 30 seconds or less, more preferably 15 seconds or less, even

13



KS1121 E(F) 041112 manageability-of hair) derived fromthe organic

acid and the organic solvent. [0075] The hair cos

conposition of the invention may optionally contain, as gﬁ%ﬁg}gg?gﬁilz

conmponent, an organi c solvent selected fromthe follomnng (bl) to

(b5) (hereinafter, the solvent is referred to as the "conponent

(B)"). [0076] %bl) a conpound represented by the foll ow ng general

f or mul #r5) PTEHEFP LRSS - FETPPEHIS -LESBCHEERI- MORY PR LeT@OYR] 3 \rrwids

R8 is a hydrogen atom an alkyl group having 1 to 6 carbon atomns, or
a groufto ﬁeﬁé ph R10- wherein R9 is a hydrogen atom or a methyl or

nethoxy is a linking bond, or a saturated or unsaturated

blvale % rocarbon group having 1 to 3 carbon atons, and Ph is a

par a-p I Ais a |linking bond, or a saturated bival ent
hydroc%gggnﬁggogigﬁQV|ng 1 to 4 carbon atons; Y and Z are

d dent |
P endent | in8 SYEAGEN AR y%?@pro#élgéﬂt (B Ut mB Gl
are eagh 4%@ méthedaobyﬂ&@%jgarc@ar@%t%nl ehaegtge&hérmeépﬂ@&c

atom an alky group having 1 to 3 carbon atonms nor a group of

- R9- Ph,thermoplaséb@it@mﬂ\rta&tydmybrrghhd Bey8i 1 Drahk ¥ftRys PhétoRQ ted
having a nitrogen atomto which an al kyl or al kenyl group having 1 to

18 car borsBt@mhighdound;restores it{dh8)laabiel kytianedcatrbopareeharsodldng .
to 4 carbon atons; KS1121 E(F) 041112 (b4) pol ypropyl ene

gl ycol Thevehgra, nrevderaizdveer age heliecid amamwisghtledf, 106 hoid, 00 eaaidy
(b5) a lactone or cyclic ketone represented by the follow ng general

f or nul Re( B¥sty¥gd oregeytedlon7oFor ()Y )HBIsqro080nwkeri theX hissia style
met hyl ene group or an o en atom Rl11 and R12 are substituents

di f f er éﬁtorf%ﬁee%ﬁeeeﬁei Y dRemgdardie haagsinkepenearily e acligied.

[O | es of the co ound (bl) of the organic solvents
of ¢ heTEBfpcHER lf%)P%%%HBOaa% BRe e R o Do ganed TeIoes Ses LLY
alcohols such

o von’h pf% Tt SP%&?&”%' 936 andi SR iserSEy BiE i cRESRAS Ry
al COhOiJ fé(ﬁ“z/clubta}a%% din 98' Sﬁ’é &%lﬁﬁl}}%carh%’ g‘it hye’%% Zyc!ncaI C:%gﬁed

phenoxyet ano enzyl oxyethanol car

propyl gaEBithy Qyteﬂe ¢an ts@#llﬁ%'trﬁée@c;cf(%% Pﬁcehbﬁ@egim%nﬂégf at 2

and trlethylene gl ycol nDnobu

conpoundi ¢ dmdenGlude Sk RO PKLEREL R shboetyLRYTY FoRns, i fair
N- | auryl pyrrolidone.
style while cooling the hair temperature to lower than 50°C. A
specific example of the method is same method as described above.
During the method, the hair cosmetic composition containing component
(A) may be additionally applied to the hair. However, the hair
restyling can be carried out without additional application, since
the hair cosmetic composition containing component (A) has already
been applied thereto during the previous hair styling procedure.
[0033]
[Component (A) : organopolysiloxahe]
The organopolysiloxane of the component (A) used according to

the hair styling method of the subject invention is a compound wherein
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[ 0083] Exanpl es of the conmpound (b3) include ethylene carbonate, and
KS1121 E(F) 041112 propyl ene carbonate. [0084] The

pol ypropyl ene glycol (b4), which has a nunber-average nnléEUFaPGQO4“12
wei ght of 100 to 1,000, is preferably a pol ypropyl ene glycol having a
nunber - aver age nol ecul ar wei ght of 300 to 500. The nunber-average

nmol ecul ar mei ht referred to herein is a nunber- average nmol ecul ar

wei ght 3th 1688k tHP FoL¥SPyrafens nit uIanoralved lpyanpcsegnents which

e b PR P AL S D 28
ot B R M M il B
or bra%?& s%h'é oHe g*é%f&% %?{‘rf?ufa 9@ %}ngﬁﬁﬁené Ouu%%(%%é@ Wy

et hyl opy I'sopr opyl but group. I'sa
y-1 act ou r u éﬁgﬁ
t hey- p%%??ﬁ%%ggvﬁg% tﬁ%ﬁ%gﬁ%oun§§%%QE¥%§9a8g acton (E%Hﬁg%gﬁ%% is

are preharabk¥rbound,ir@shatsuRsdd tuenty é&ﬁﬂ%&u&%ﬂé 28 Hedahalg £8:the
met hyl ene adj acent to the oxygen heteroato When it is desired to

i ncr easempheavatrerraojalifl 5o y-®f220ach vmtﬁlhetaermm%l(e@hnbe éBhaild,
is preferred that the conpound has, as 12.11 or R12, an acidic group
such asha swubbhnopbiysphosphatssidrercaahaX phegredaptiat tanthdkydf giOUp
substituted with one or nore of these groups. Exanples of the
conpouRdmeddRtadyt hecduerehaiiied tde yeppeyrtzet ofiethg- capr ol act one,
y-val erol actone, 6-val erol actone, 8-caprolactone, and

5- hept SKERAEPORES FPvame He W@Wﬁ@ﬁdﬁ-oofo@l‘héegpaﬁﬁwr? afft athehe deadneg
y-lactgne is prefered, y-butyrolactone or y-caprolactone is nore
K81121'B( Bf°PBE412 preferred. Exanpl es of the conpound (b5) as the
CyCllC&éﬁh Fe i ncl ude cycl opent anone, cycl ohexanone, cycl oheptanone,
and 4 g cycl ohept anone. [00861 The conponent (B) used in

h f b| f
e eratyy nag' PRl IR POty (- 2t SO LU e 2 BB s HEL I o
hai 1 °C§gné{?l?2%2§%%fg %@%ﬁ%% SR Phe D Bip OR0Ey S MRS faddincs

val ue of 58k Q0 AN WRIR 16 ST A PRy Ok 69€ EISC' effe £d Ay, WAECHY: bdre
an index representing the disfribution of the substance bet ween an
oct anobfphnges andean MepHROUSy/HIRAS rcafdti prégbhiedt byoctheadal | QW Rthe
equation (I11) (exanples thereof are described in Chem cal Review,
Vol . 7drgbloop6lyd Bidggne) CORY |bdwegPte thg folgukskante]kfdrastioline)

[ substance] water)(l11) wherein [substance] 001 represents the nol ar
concentedginenns ofia hbeesathstanemtimndteaphasenefgrbupst.andbre gt ferably,
[ substance] Water represents the nolar concentration of the substance
i n t hetdqueburcshaxfe thepeddjicon atomThdiQlogrey abtiepretennjat both the
exanpl es of the conponent (B) are as follows: dipropylene glycol

(- 0. 67§RAF, er%u% i the pgél)y Naeﬁ:r}ﬁlavéeﬁemmeﬁ)segments via the
2- benz et hano % 2 henyl et hanol (1.2), 1-phenoxy-2-propanol
(1.1), %8 pmee } gﬁ%ﬁﬂﬂ & Fékgﬁenﬁr859PEﬁe carbonate (-0.41),
and y-?gé%é | act one ( 64). O these conponents (B), benzyl al cohol
and 2 - @onyethanol are preferred. [0089] Two or nore species of

total cont ent™f REFBOP>L R Ret Rt P SREP1E Eﬁiagoﬁipl%u%ﬁ PhE e L0 5

from (Y, w§ 10%

even n%;:oltJ %E/@%Tg %56n11 %g@&%%ﬁ%gﬁéﬁé %%P%leg%g%ngﬁﬁ§lene
pr onot geaulgflsef Eeet e;fcaﬁpwpra@lvamﬁybawgeca@dhae&h I 2Ree; @fcatﬁsan akbRE
the hair i's washed, effect for inproving hair-sofTness and

hai r - naﬂageabwiﬁm and-drodiditiragesl f 8&l-§ehisush SS1 Al | JEHnRY el iaf
elasticity of hair and noi sture resistance), and fromthe vi ewpoi nt

preferably a group represented by any one of formulae (i) to (viii)
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exanpl es of the conponent (B) include dipropylene glycol,

1, 3- but anedi ol , benzyl al cohol, phenoxyet hanol, 2-benzy|oxK§hQ?38%O4“12
propyl ene carbonate, and pol ypropyl ene gl ycol (nunber-averagé

nol ecul ar weight: 300 to 500, nore preferably 400). [0092]

The organic carboxylic acid of the conponent (C) is preferably one

having .2 _to 8 carbon_atons, and specific exanpl es thereof include
monocartdXFtratsdi Beledcnmese ReRtsraiy 5 G5PYRI KeREPE’NEER Y Ky |90
aci ds sych as_nmal onic, ,succinic,, glutaric, adipic, maleic, fu ic,
and phtfalfe 58?@3?a506§EaF%0L§1%% %ﬁ%%ﬁ?r?GE%-§§EBHFyg?%n%ﬁﬁ @§£¢%?
hydr ox li¢ acids s s. glycolic, lactic, hydroxyacryl.i

gl ycer ?f%%%a?f\éé Ei{larjlts'gr‘-’lL c%éqgjﬁ%rcigtoﬁ ¢ fa(a:li %?E%Jﬁlaa%i Wr%o%]rﬁnhc?a&%i’dgnd
such ag.gluhadi chandsAspanhide agl a6 d8, -
hydrpxycak%bxyl?c ap?dsﬂﬁ%%#%bgg ggh%£%%%%%%§§%%%s%aPStBY%?%%$%F, and
lacti ¢ ;aghdogRdeMbh¢ ACidupde B e PrehehkedicBxagprhesothesdbitt Hate
t hese organic carboxylic acids include salts of the acids wth an

al kal i ipgt abkndag pkkahlseaaridn metal, ammoni a, and an organic am ne
conpound. [0093] Two or nore species of the conmponent (C) nmay
be usedoobsseg¢onbi nati on. The total content thereof in the hair
cosnetic conpositiagn is preferably from0.1 to 30% by nmass, nore
preferabLECﬁ%PnﬁQNE_to ngbby mass, even nore preferably fromO0.5 to
10% by mass fomthe vi ewpoi nt of achieving effect§ of nodifying the
internal property of haig_@sﬂch as void repair),| aneffect of

i nprovi [ if S—or fiyrmess ¥Jﬁ% A3 shed, ;and
of inpf€€f§g£ a$$7§§h%#£§§2and ﬁ@ir-n&nage %ﬁﬁﬁty,hgggztﬁpﬁ%er ()

i nproving the hair KS1121 E(F) 041112 cosnetic conmposition in
setting-perfor as a result of the conpatibility of the conmponent
(O w Qe ent (@) [0094] The mass ratio of the
organi c carbogylic acid or the salt thereof as the conmponent (C) to
the organic solygnt as the conponent (B) [(CO): (B)] is preferably
from10:1 to 1:7, nore peleferably from4:1 to 1:43, fromthe?_\{i ewpoi nt
of i nprov nen;_of ffacth, fén nndifyingv;ze i Qt ar, pr.oper Ty’ of hair
(such a§“§6%ﬁ E 'QW;%;NTﬁtt f or(Vi npr ovi W& HaT zﬁ;Nirnﬂess(@ﬁ
hair when the hair is mq%hed, effect for inprov%gg hair-sdﬁj ess and
hai r - manageabi | i1y, and e 1ike. [ 0095] en a set polynmer of
the conmponent (D) is incorpeﬂgted into the hair cosnetic conposition
used in the subject inventidnh?® sgffle set-retaining ability and a smooth
f eel ot_ﬁ§94 i ) Iinprovegy [ 0096fcH —Fxanpities of the
set pol yner %%R?théé%ggﬁtﬁy (D) ingldde co ongﬁgg 1) tgm6

descri bed bel ow. Theg®i may lpei;used al one or in conbination of two or
nore thereof. [0097] 1) Vinylpyrrolidone based pol yners:

Pol yvi ngbpyrrol i done; exanples of commercially avail abl e products

t hereof include LUVI SKOLs K12 and K30 (manufacturedbyBASF), and PVPs
K15, and K3OExampléscifireed BYkEARgEaum Havihd098tc 22 carbon atoms as R
Vi nyl pyrrolidone/vinyl acetate copol yners; exanples of comrercially
avai | abhethe oglern¢sal hiermmfla nd)udae Ll BKOEyl&MRE] emainieSitPit<F( F)
041112 VA73 (manufactured by BASF SE), and PVP/VAs E-735 and 5-630

( manuf genakegubinghiie oty (N-goydedkyleneiming hylegpens! idoinsleva dyinear,
acetate/ vinyl propionate terpolynmer; exanples of comercially o
avai | abranphed eat SYehi? edfvilngrdide hROMNIKOL A\APTEI LORRREPBE t USEECBfic

BASF SE). [0100 . Minylpyrrolidone/al kyl am_noacryl ate
popolyﬁ%?@ﬁ%i%ﬁ%ﬁé§ogﬁuﬁﬁHﬁ%§%?5?Y§'§¢§WﬂaHFénﬁﬁﬁﬁuc%§°Pﬁ%PE%fn*butylr
! U ALY, GRRRUEeclLe DY SASEEE) S CXANERAR: 22,
Vi nyl pyr i done/ | at acrvlic acid. ol yner: _exanpl es_of
comer SaFFYE a0BOREY o YR iRt T PR LY PR RS B2 otos.

Of these groups, alkyl group having 1 to 10 carbon atoms is preferred,

le



[ 0102] Vi nyl pyrrolidone/al kyl am noacryl at e/ vi nyl caprol act am
copol ynmer; exanples of commercially available products th

i ncl ude COPOLYMER VG- 713 (manufactured by GAF Corp.). [01@%@9233@041“2
Acidic vinyl ether based pol ymers: Met hyl vinyl ether/maleic
anhydride al kyl -hal f-ester copol ynmer; exanples of comrercially
avai | abl.e products_thereof include GANTREZ ES-225, ES-425, and SP-215
( manuf &K e T BYPGARVERY pL YEC [P0 £84POB) aensi ks Manp PHFEcgEetated padad

pol ymers: KE%lZl E F} 04111%a Vi nyl acetate/cro%onic acid
copol y#EP P REHPHPEs L ofF O cOnfET RPAI F5PUR & &Y Pr&GubrStEREF ofTom the
include.RESIN 28-1310 (manufact d. by National Starch & Chem ¢

o) RO EETE (ARG ALy 1y P By e &8 Wigrosr 18eEr AEGES.
acetatq%%Fgﬁonic aci d/ vinyl neodecanoate copol yner; exanpl es of
commerci all'y avail abl e products thereof include RESIN 28-2930

(manuf act ur e@h@Yek@ﬁlb/@@Q' o|§t A€ Ny A GRAM C@nbluhglgﬁ} aral]fyl Moy

acet at e/ crotoni c acid/vinyl propionate copoF@ner; exanpl es o

comrer ghatihy AYailbh eodt adumtS tdiedenfi d aehmisieed UWMEBES s GAR1ude benzyl,
(manuf actured by BASF SE). [0107] 4) Acidic acrylic polyners:

( Met h) gheykibyacitd/iyat, hasitAne ¢ea9! 3@ antBxasphesnet hegpgwengkal lof
avai l abl e products thereof include PLUSSIZE (transliterated) L53P
(manuf ateseegirdypGoar&hkyil catou@havihg.) foand cBrAHBldYoms is prefexred,
(transliterated) (manufactured by M tsubishi Yuka Co., Ltd.). [0108]
Acryl i endciadhakky| gaewy | aaeind Kyltarryd awirthenc epoingnes; mexanpteseofed.
commerci al ly avail abl e products thereof include ULTRAHOLD 8
(nanufd@@ﬁ?idbyBASF SE) , andAMPHOVERV-42 (manufactured by Nati onal
Starch & Chem cal Co %%§[0109] 5) Anphoteric acrylic polyners:

(Met h) acr yl etR§| BEREPHRT kIS FIRH) S5Oy Paft8CdBEBI §Rerry] @Haun haaing
041112 exappl es.thereof include_a copol ymer nmade fro

N ot hEGS B RRRT R TN, NOBERLE R AT o AN e RO ade BbyHL, tolyl,
ai ne, n_al h).acryl ate,, and ex | es _of .coammerci al

ovar ] aRpaver SRRy BRI B AR AR AR R ST TR, | Y ehese
( manuf d ihshis . . 1 Kk

acryl ala gg: Egtg yI%I%%? ﬂelﬁ%eﬁﬁg%ﬁtze?%%ﬁ?% éag r ?ﬁg a%%’ & eéfg rr§/:l a ’eédld aryl
copol ygRbupekabPhgSe LHST£AUahRe] Ydems is more preferred.

octyl aCryl am de/ acryl at e/ but yl am noet hyl nethacryl ate copol yner, and
exanpl egoebjcommerci al | y avail abl e products thereof include AMPHOVER

28-4910 (manufactured by National Starch & Chemcal Co.). [0111] 6)
Basi ¢ acryl i of pchegeergxioups, the R' is preferably alkyl group having 1 to

6 carbon atoms, and alkyl group having 1 to 3 carbon atoms is more
preferred.
[0041]

The mass ratio of the organopolysiloxane segments (a) to the
poly (N-acylalkyleneimine) segments (b) [i.e., a/b] is from 35/65 to
60/40. The ratio is preferably from 42/58 to 58/42, more preferably
from 45/55 to 55/45, even more preferably from 47/53 to 53/47, from
the viewpoint of maintaining preferable balance between preferable
solubility or dispersibility of the component (A) into a solvent,

preferabie hair forming performance during styling of the hair,
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Acryl am de/ acrylic ester copolynmer; exanples thereof include working
exanpl es of JP-A-2-180911 and JP-A-8-291206. [0112] 7) Ce

derivatives: Cationic cellul ose derivatives; exanp#§§28§8304“12
comercially avail abl e products thereof include CELQUAT H 100, and

L- 200 (manufactured by National Starch & Chemical Co.). [0113] 8)
Chitin or chitosan derivative: Hydr oxypr opyl chi t osan; exanpl es

of comPEELiXPPyeARa | EBT &OHFBRIcFRe tRdreftamene géveinyommdvpreterable
f ed by.Lchi Ph Co., Ltd.).. [0114] Salt h mad

rom c BRI AhI L ERY I T TRELTSIE(iHe GEFLES CaiEoRyRet fylons (Rapd.
hi i i d lid boxyl i

Pt i c SRR p, BATARQORERAS e A S TRy ke hARRC RERE DR e Sinias

or sucghpi ¢, a6Ldy 0k 1 hée; exanpl es of conmercially avail abl e
products t%ergogtinrcllgﬁgi AMER PC (pyrrolidonecarboxylic acid

salt), @pd2KYTAMER L (lactic acid salt) (each manufactured by Union
Carbide Corp.). [0115] O these set polyners, set polyners

sel ected fromht#ige GrileROBPEEE FNEafioRCIiHd GaR8l ¥OBLS, [ by mass is
vi nyl pyrrolidone based polyners are nore preferred. The content of
the set palyswbisimpeteoatdyalyoind the iot2§abyoastioBetween alkyl
preferably fromO0.1 to 10% by nmass, even nore preferably fromO0.3 to
5% by wgersspef or hphahpl egodupdeimailre cogmeicpolysipogahe oseqh@dtid]and
The hair cosnetic conposition used in the subject invention may

cont ai Reghydeng sovappsemn WMl relooitiadydriliyleospuheal sefmetss By om
silicones_other than_ the organopouﬁsiloxane of the conponent [0117]
The oi P¥céBRpoRadRet 5C (BetPRa Gl SvEMRhea AEY - HeeRRfSEIT ithe aft er
the hair is dried,_ Exanples of the oily conponent include

hydr ocaifaaﬁgp%zﬁléﬁ%ﬁ%ne%? SRIGEINSIVENGLPR G BFHFSF Ui Ehgrgfiorm

liquid_isgoparaftf in eavy liguid isoparaff .in, a-olefin oligomner,

l'i qui dtﬁapgf’ﬁ‘ﬂ? %n?ﬁ%%*%ba?ﬂ#ﬁ FOTSISEEATARE BYcR2 88 castor oi l |
cacao qbb4 ink oil, avocado oil, and olive oil ; waxes such as
beeswax, spermaceti, |anoline, mcrocrystalline wax, ceresin wax, and

car nauba waxqgy, Qi I : C al cohol ,
KS1121 E(F) %ﬁ% 1€%f%?§aérE y! %Eéalgfec %ﬁ%&?g‘ gﬁ%%gg% gﬁq@%hoﬁ% e%ljrl]%

2- OCtYBQQQﬁéﬁﬁP*Qiﬁéi&ﬂé Sipleas oEdtidadaayhoayti state, hexyl

| aurate, cetyl lactate, propylene glycol nonostearate, oleyl ol eate,
hexadepyl v 2nes byl HEnarasd @i e 0 nRylenit$SONOAANAAY Ena R Nbe tHd S Frer

i sononanoat e; higher aliphatic acids such as capric acid, lauric

aci d, mpféestred tacias, “palettisr aedighisbeawkenachd graghepbinasi d, i olreion
acid, and coconut oil fatty acid, isostearic acid, and isopalmtic
acid; 3$3PPdd FpPls meferadlyhblestlsidl fo\iEgHl,i mere ghweifestd@lyl from 1800
i sostearate, and sphingolipid; and others oil conmponents such as

j oj obatei P209 s oTearmeryIpradpakdyhdromagd0pol Foxypt oyl ene butyl
ether. O these conponents, squal ene, squal ane, liquid isoparaff in,
light [P8&#H isoparaff in, heavy liquid isoparaff in, a-olefin

ol i goner, and other branched .hydrocarbons are nore preferred. [0118]
The content ?Wﬁe%ﬁﬁc%%Hﬁﬁﬂé%b 2F CRETAEFPCEdsEt® ECgMbissi talon i s
prefera from0.05 to 20%by mass,. nore preferably from0.1 ta 10%
by s ERbFRRT R ppkT P PR B Aetes PRBhPERaddacent
Vi ewpoj _ Vi dJ .ef.erab L= ility, .and
none: ob ) b PPN LG B s IS Y B g ovmatea
di net h QX ‘ﬁghh = j fiedsili e <-anj na- npdi i
sili C?)%%%P(Il:%:!’% %%)%y?%%iﬂf%%e. Sl F?’gg‘gi,ﬁﬂrr%’t %JIO t)nh_fgagg}l%goﬁq@s??(l)ggnegﬂ&% the
al i phagb oy gl oymdidy 106 Sin ined e grad: 30 DR £4 Eﬁe%ﬂqaﬁﬁﬁolysiloxane
al i phati c-al cohol -nodi fied silicone, epoxy-nodified silicone,
fl uori seghesh f (ethdinld goiet eyClricC aSblinaong, paiet akndreaif b8dacent
silicone. O these silicones, dinethylpolysiloxane, KS1121 E(F)

poly (N-acylalkyleneimine} segment is bound to this
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[ 0120] The di net hyl pol ysi | oxane can provi de preferable

| ubricity to hair. The polyether-nodified silicone can proyj

snoot hness to hair. The am no-nodified silicone can provi%%hg?ﬁg?g%ulz
or velvety feel to hair. In the subject invention, various silicones
maybe used al one or in conbination of two or nore thereof according
to a desired performance. D nethyl pal ysil oxane Eg%in a _viscosities

r angi nGTERGRPIBYEE 18¥ AR/ TP oL IRG10E80POHBE nfis sThigh dif i segment
usual l'y supplied_in the formof an, emul si,on, maybe used accordi to
°tosi POTERBER Ob B Take FCEY S 000 SO5H6, Boo 200 e ) “uReer of

preferred, is 50,000 to 01Qq%%§ ) / 0121] . The 1” N
polyetﬁgrlﬁ%é?%F%'S§i|?c%nép HgéﬂgggﬁﬁpégﬁglhégFhgsggments is -W-R’
poIyoxg&k@xbgngogEngRsExanples of a group which constitutes the

pol yoxyal'’kyl'éne "group i ncl ude an oxyet hyl ene group, and an

oxypropylare group. Mre specific exanples of the silicone include
KF- 6015, KFz945A, _KFE-6005,._KF-6009,, KF-6013, KF-6019, KF-6029,
KF- 6017, KF:6Q43, KF-353A, KF-354AJan9 KF- 355A (each manuf actured by

Shi n- Et su Chjh'n cal LtY. )R? and IFR° 2404, 55-2805, FZ-2411,
71

Fz-2412, 5H3771M SHa772M \SHB773M! 3H3775M 5H3749, SS- 280X seri es,
BY22- 008N = — ST i33°P el @uruf act Udd by Dow Cor ni ng
Tor ay 7, Ltid.). [ ﬂgZ] b Thel am noxnodified silicone is
preferaply any siliddhe that fhas an gwerage nol ecul ar wei ght of about
3,000 t'o 10D,:00Q,.and-i-s---KS1121_EGF) 041132 described in the CTFA

dictioffary, third edition (Cosnetic wngredient Dictionary, USA) as
any silicone |paned anodi net hi cone. Efanpl es of comercially avail abl e
products thefeof include SM 8704C (nBnufactured by Dow Corning Toray
Co., Ltd.); DC 929 (manufactured by Dow Corning Corp.); KT 1989

( manuf 48P4féd by GE Toshiba Silicones Co., Ltd.); and 8500
Condi ti oni ng_Agent, DOW CORNI NG TORAY 55- 3588, and_ DOW CORNI NG TORAY
SI LSTYLE 1041100V B5PRFAG Tormlacd2) /LR dip. ipdapaident 1y anmgblgh gronp
of the_silicaone in the hair cosnetic co sition of .the supject

Chvent PaS hFar BERORARAS 08t CoPBENY b Hewes, Kb GTpRLRELSE grous
fromO . 109 ve re, preferaply fr .5 10.5% by nass,
from cRenbRupas RecBrRdraly aindl e Rarlll GPrvaat ydeBauine ) Redbiss
hai r apd |o lf=ShirCki ] P _haj o [ fy
Compos i oh eST ruCt RE. SUby oI T or ik 2505 anhll o SEF R rpsit ive
fromt Rgmpeewpoi nt of stabilizing the system which is associated
with the solubilization or dispersibility of the solvent, and an

i nprovepeay]in the feel. The surfactant may be cationic
surfactant, noni oni csurfactant, anphoteric surfactant, and anionic
surfactant. TRd2bdlecular vAniggnameleceh the gakfonpeinsts f amantid $ha
guat ernary anmoni um salt represented by the follow ng general fornula
(9): [0d26FuRiB weGlht, NEADKO)mdilattyt B3 rp0hdEH b KSHE2 brBicEh Diid E the
wherein R13 and 1214 are independently a hydrogen atom an al kyl
group #enenyl 1fene chbowhdicdnsiayoroarpepeyd oo otips maswviafedhehat
the Rfl and Rfl are not sinultaneously a hydrogen atom a benzyl

gr oup, OBFARCPONET L GRS FEMSTREVPRY Mole 8fcBRBon atoms, or

conbi natjon_thereof. [0128], One of R 3 andR14 is preferably an
al kyl g?bﬁw-wlea%@reé%@ea PRI TR (RYTOG) ou ey FRECEBORDL gaOups
carbon_atons, .even. nore preferahly 22 rpbon atons. The other is

o ef or bl § EoREHa IS aveRE Srb 55 chr Do LA s, are
nmet hyl : : : i ncl a | sul fate ion_, a th

sul ot S EEP oy BERTELE R U s e LB B Yy Bl S e e T e
- Lol ugDestt{ AR dOBReARL & PERGRLOLAL &difoddBt2Bl b the £ulfional
cationic surfactant i1s preferably a | ong-chai n nonoal kyl quaternary
anmoni g s34 TentSPREAS SFAFRELeRcEReE 8a! o+ §5£h8881 ysiloxane .

[0048]
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KS1121 E(F) 041112 surfactants, polyoxyal kyl ene al kyl ether, and

pol yoxyet hyl ene hardened castor oil are preferred. Pol yox

al kyl ether, and pol yoxyet hyl ene/ pol yoxypropyl ene al kyl %EQ?¥§ﬁﬁﬁ4“12
nore preferred. [0131] Exanpl es of the anmphoteric surfactant

i ncl ude i m dazoline type, carbobetaine type, am dobetaine type,

sul f obet ai ne type hydroxysulfobetalne t ype, am_ dosul fobetai ne type
surfactants. T6f Fﬁé§€u§ﬁFf%ﬁ%Qﬁﬁsnﬂ%eké? éheyp@lgdﬂraeféﬁ%ka@%ﬁ%mene)
al kyl di net hyl am,noacet d bet ai.ne, aliphatic ac d am_do

propy| BEFHTES 4fidCE rufafee A R hie g pre Ehted.

Al'i phat d d ' f d; t hi

bet ai né Y rararAnty eoks aq‘*%ﬁﬂgwﬁaﬂ‘x?ﬁq BS 5% olb St PREoBTy o gy
b t 10t

B ¢ e s ear B, RrdPh AR A kBB, TBEC) PhEL LAY

propy! qett@ioeedeeeglseaowﬁeel ! Ifnamé eﬁbgeee EHY oPY, Abeé M1 3]

Exanpl es of the anionic surfactant 1 nclu enzenesu onat es,

al kyl %‘h'ﬁemox?tshﬁllsﬂéi@tt%, ndthiset - ﬁeﬁd@ﬂ%heéﬂiiﬁ%@ight measured
oIeflnsuI nat es, al kanesul fonates, saturated or unsaturatéd

al i phaujyctla@géls;aslx&@ataddﬁyéhmmaaidgemﬁhyet@m @eabaRrahgmethod. The MWox
a-sul foneal i phatic acid salts, N-acylam no acid type surfactants,
nono- af dhepbospiate: t {fpe isuftrant ap2s) amd Bdof,opecerabeyg. fAROU, 600
t he above-nenti oned surfactants, exanples of the counter ion to each
of theitc anb6fi onows pdederahdl utheoralk&0i0 et 2 20 Onsvesunhrasootinahly
and potassiumions; alkaline earth netal ions, such as cal ci um and
magnesif&em Hn300 2@ arfihi uﬁppeﬁdleeid:catkeﬁemiheﬁfeétaﬁamx@tlr@ages the
al kanol groups (each) having 2 or 3 carbon atons_ (for_ exa
KSllZlE@F)‘foﬂﬁﬁr&‘?t%ﬁé’é‘Pﬁé%Pﬁﬁﬂ e Suéﬁépﬁﬁﬁ*éﬂﬁrﬁ%e”@rq 8k h%ﬁ@l aﬁkﬁé?her

dt I f. th t t h of
Sheir ' o PhnaperateahLtings JHe ‘?ﬁa ; ?:”Ea%ﬁ,egi”eﬁrm%%&oa% i 8, 2
ul fate ion;

B e haripel @”d %8%3%’?593 50%; r%éf Zﬁeﬁﬁ‘f Lo bamsiatiee ; php bair

surfac s

V|ewpo%%?Eg 5$E§§H# ucﬁ%% %??f§re égskﬁgﬁcﬁﬁggléégkﬁe%Plng
corrposntheonklr E@Pléuéﬁ@%ﬁé‘ﬁérdm)é b isedakapenor in combination of
two or nore thereof. The content thereof in the hair cosnetic
conposi[pipan]is preferably fromO0.01 to 10% by mass, in nore
preferably fromO0.05 to 5% by mass, fromthe viewpoint of the
stability of Theemsystehar whtitht $mas setwakaed thkt Brabe solmbs | daatidon
of the solvent, the enulsification of the oily conponent, and others.
[ 0134] calculaté&drdremiing, td hbehz Il aosmeedgea toomddi t iwsing eteigortteant
subj ect invention may contain a pol yhydric al cohol other than the
conpon&atiPBpL. tirheopaiydneiys laxeaitolsegurnti bonesitoting main-chain
solubilization of the conponent (B), and a stable dispersion thereof,
and act§5§9nerget|cally with the conponent (B) to pronote an

i nprov nent in hair-sleekness or the effect of nodifying hair. The

pol yhy PPEO4I cohol is, for exanple, ethylene glycol, glycerin, or
sorbitol, and & ngwogreferably gl ycerin. About the pol yhydric
alcohomMNaﬁ3|ﬁg£5—38eere mayl) be used, or two or nore thereof may be
used in combi nd®PonCShe content thereof in the hair cosmetic
conposition is preferably fromO0.1 to 10% by mass, nore preferably
fromO.[bot0] 5% by mass. KS1121 E(F) 041112 [0135] Besi des

t he above-nenti oned conponents, any conponent that may be used for
ordi nary hai The osabghic- congrasd hicdreuiaybeectinhor pawat pdof oclidie hair
cosnetic conposition used in the subject invention according to the
pur posergéhepasage] oxank legnkoknedndt tthe: ey macosabein icofpowmi T @) to

and ot hers. Exanples of the conponent include an antidandruff agent,
100,000, preferably from 10,000 to 80,000, more preferably from 20,000

to 60,000, even more preferably from 30,000 to 50,000, from the
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KS1121 E(F) 041112 equivalent or simlar thereto. These containers
are often equi pped with a nmesh at the discharging part,

i nprove the quality of foam Anobng such containers, a con gqﬁgﬁﬁﬁﬁiyg
is equi pped with one or two nmeshes of 100 to 300 nesh is preferred.

[ 0140] The hair cosnetic conposition is preferably used as a
hair styling a ent a hair conditioner, or the |ike. The conp05|t|on
my be VHESPRAEE BEctlee ARyl & VpURb Ew@rgwmtwoxgoﬁ yingpwmplar
foam or an aerosol foam or as_a gel, a_lotian, a, cream _or

the Ii lt?é’f Lventt fush rﬁrt‘f%deﬁ f I 7 tartst}@&ba&eay 05 bt}%pd%%a%‘f%@ an
S.[014

or GanoBBELTES Gthe faiens- T’ Yoy ¢ | u%%w%? e?‘ﬁfﬁd Bt 1%, and

of denySngrba SeryP o e i %’%‘%"fﬁe SR Gt S phe.

under 2;atyms I 9ﬂﬁ J?ﬁﬁﬁﬂy
synthegﬁgFgg ?ernt%gﬁF?é%'t?végpo‘§(ﬁﬁb5%p?§%% ?ﬁ enelnpﬁg B fhamen
number sayaageemn Aol Afe M0 o181 80 w@@ﬁheeawt@éi myaidHea As a
result, the nolecul ar wei ght was 2500. 33% sol uti on of 100-gram of

pri nar br@ahopow@ytoﬁaﬂ@ Gitel dhr Tedihk egle POt Vil Rinfyhugid, 0X8NReasured by
(wei ght - average nol ecul ar wei ght: 30000, am ne eqU|vaIent 2000) in
et hyl aeet ahdewasoadiletions deweribEEe edlowt,i andwasehhesnveftax ethti®ra
10 hours while heated. The reaction m xture was concentrated under
reducethopeessarewedglt ehsl mnstandard polystyrene equivalent.
N-proplonylethylenelntne/dlnethyIS|onane copolyner as a light

KS1121 [BCFR1041112 yel | ow solid (190 g, yield: 95%. The content of

t he organoponS|onane segnents in the final product was 50% by nass,
and the wei ghPld¥B+ afeP?dI o wSuper HEeP88r (haruEacberedd Tosoh
result of n?utrallzatlon titration with hydrochloric acid by use of
met han&P*Bs’ a solvent about 20@6by nol e of the ami no groups were
remai ned. [0 | e.2: org pol ysi | oxane B

6.17 g (O. 04% % TS gie éﬁld%%%a 6 g (1.075 ol ) of

2-et hyl - 2- ox§%§ P%%@er@ g%%ﬁJ vap into 229 g of dehydrated ethy

acetate, and e’ sol was ref |uxed under the N2 at nosphere
for 8 hours whilenheahsdradies ehypegynt hesi zing term nal -reactive

pol y(N- propi onyl et hyl enei m ne). The nunber-average nol ecul ar wei ght

t hereof was peesufed. byy GPC . As a result, the nol ecul ar wei ght was
2800. 33% sol uti on of 100-gram of prinary-aninopropyl

si de- chai n- npginpied polyxi net hyl si | oxane (wei ght -average nol ecul ar

wei ght: 30000, am ne equivalent: 2000) in ethyl acetate was added at
once. Thes53blution was then ref |luxed for 10 hours while heated. The
reaction m xture was concentrated under reduced pressure to yield an
N- pr opi onyl eThy | eneynt rafaiapst mplsicldrangedghtl yHEr) ast ache ght yel | ow
solid (200 g, yield: 94% . The content of the organopol ysil oxane
segnent3§9ﬁﬁ0P‘ﬁ£Y$Jr¥@PFar}!ﬁ m@tlemaommq%@y flsds amfteﬁabt}e/\m gionm Addoage
nol ecul ar wei ght thereof was 64000. As a result of neutralization

titrat FBHOG\thﬂmrE}tﬁﬁ%ﬁI&Yacﬁr@mbﬁoegé BP fRPRANCFVeR mprRrSferably
bout 20% d. [0143 KS1121
208 ofanotedi %gs%g@aﬁcgt ot DEmar SR he oanobolysd Iprage

0 ey br e HR et %f %51781?%3 g S&%lt)"@é?&tj%ﬁﬁ&t&&f@m polar
acet at ol@ggt tsh]r]%ﬂ aﬁ?%aﬁ%]rl&hter e rgg%ﬁux%fﬁ%%o&@ea% ea %%@%e%lc

for 8 ours wh eate y*synthesizing termn ive

pol y( %%ﬁ@é?@i’éﬁtﬂ%}c@;ﬁé{g Moh Ea%ttﬂgbgéreﬁﬁaﬂfegyft%gég ge\ét%lgﬂhg

t her eof was neasured As a resitl

2000. B3¥rsphatidOaf ba ﬂ@vﬁﬁ%@&bﬂaﬁﬁ 2 NoR{ @PY¥! subject invention,
si de-chai n-nodi fi ed polydlnethyIS|onane (wei ght - aver age nol ecul ar

the MWt can be calculated from the weight-average molecular weight
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was 5000. 33% solution of a 100-gram pri mary-am nopropyl
si de-chai n-nodi fi ed pol ydi net hyl si | oxane (wei ght -aver age
wei ght: 40000, am ne equivalent: 3800) in ethyl acetate mgghgggbﬁbéylz
once. The solution was then ref luxed for 10 hours while heated. The
reaction m xture was concentrated under reduced pressure to yield an
N—propionélethyleneinine/dinethy[siloxane copol yner as a |ight yell ow
solid Efs8hg myiefied eapnopRdYEbhPERRE GI° the BFyRRERDIGSNE¥ghand the
segnents in the final product was 50% by mass, and the wei ght-average
mol ecul VWEFGHFlPHEPeQ?Sﬁaga%ﬁ®ob? “a result of neutralization
titratg%$5 i.th hydrochloric acid by use of nethanol as a sol vent,
about ogg nol e of the am no groups were renai ned. [0145] Synthesis
Exanpl e 5: onrg j : Qf diLe

By ggsg%gf?ffl_rme%%n% the 8?ﬁ%ﬁ9g9g§59f?ggﬁg f el ect

sul fate, and 1 azol1ne wer

di ssol ved ;91248 ge0f -dgbydratisdd ethyl acetate, and then the

solution was ref |uxed under the N2 atnosphere for 8 hours while

heat ed, t herneRYoRyHHIRSIAENG:da@kMN8he LAFEC¥E nvent 1on may be produced,
pol y(N- propi onyl et hyl enei m ne). The nunber-average nDIechar wei ght

t her eoffotaexam@s b, eBybyefi on ASetivdeds W modilfe edb beghhapo s Ohdxaves
3000. 33% sol ution of a 100-gram primary-am nopropyl

si de- chepresedtEdetdypohy df okl dwirsy |geeene l( Gerghllaave) age nol ecul ar

wei ght: 30000, am ne equivalent: 2000) in ethyl acetate was added at
once. TE5Sdl uti on was then ref luxed for 10 hours while heated. The
reaction m xture was concentrated under reduced pressure to yield an
N- pr opi onyl et hyl enei m ne/ di et hyl si | oxane copol yner as a |ight yell ow
solid (204 g, yield:, 9299. The gontent of the KS1121 E(F) 041112

or ganopol ysi | oxang FSegment s j i naR"product was 45% by nmass, and
t he wei ght -avega e|nDIec | ar t hel eof s 67000, As a result of
neutralizati ol ' i 8i—Rici d by &3k of nethanol as
a solvent, about 5
[ 0146] [Dymikhesis nmp . arRjanopgd ysRf oxane F 6.17 g (0.04
nol) of diethyl sulfate, and 102.2 g (1.031 nol) of
2-ethyl - 2-oxazol i ne were dissolved into 220 g of dehﬁdrateg et hyl

acet at ¥hexRdnt Red & AESS6RBE 8f dBSCTEIed @hayeunads RhansRata#ss sidsie a
for 8 hours whil e, heated, ,t hereby synthesizing term nal -reactive

pol y( NIpPERi bAsHet i/t drfeifmi R 2 TRECKAHBRE - SAHA FERRSSEEHES Pt ghone

t her eof asured by _GPC . As a.result, the nolecular weight was
2700. 550851 GOLBATERS LB SR et Y24 Aopr opyl
side-cngg-ngified pol ydi nmet hyl si | oxane (wei ght-average nol ecul ar
wei ght : 8 0, am ne equivalent: 2000) in ethyl acetate was added at

once. Thécshulipn war) t hen ref luked FouHYLHguns,whi | gyheated. The
reaction nmixtlre was concentrated under reducéd pressure to yield an

N- pr opi §§@}h i m ngfdi meth ; %%g@ I I, as light yello
soloi dpl(_%g g3 §€cg-lf§§' 93@?. | The ?:daﬁ?lé' 3 pfﬁé(fq%g%(ﬁ(ggﬂ%pof@si : gxang "

seynents in the final product was 48% b§Hismss, and the wei ght-average

nol ecul_a { ght 3000, As a res of . neutralization
titratfaﬁcﬁﬁtgghjég%% 6rﬁ§egg?d gw)use of_ﬁ§®%§33?Pasbgssolvent,
about 20% by nol e ofott he am no groups were remai ned. [0147] Synthesis
Exanpl e 7: organopol ysil oxane G KS1121 E(F) 041112 6.17 ¢
(0.04 nobkspf diethyl sulfate, and 86.1 g (0.869 nol) of

2-et hyl - 2-oxazoline were dissolved into 187 g of dehydrated ethyl

acet at g iand mdedvd hents glridhipoRepassétted Weenynsies dhehB2f G i)
for 8 hours while heated, thereby synthesizing term nal-reactive

pol y( Nepr ¢piwonylcetibybenontage) ofTAe twmis2;avet agen noltegaranf weitght7 7,
t hereof was nmeasured by GPC . As a result, the nol ecul ar wei ght was
2300. 38968bl ution of a 100-gram pri nmary-am nopr opyl

and a terminal-reactive poly({N-acylalkyleneimine) yielded by
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KS1121 E(F) 041112 and the wei ght-average nol ecul ar wei ght thereof
was 50000. As a result of neutralization titration wth h I
acid by use of nethanol as a solvent, about 24% by nol e oﬁg]%gggﬁbaglz
groups were renmai ned. [0150] Synthesis Exanpl e 10: organopol ysil oxane
J 6.17 g (0.04 nmol) of diethyl sulfate, and 50.1 g (0.505

nmol ) of 2-ethyl -2-oxazoline were dissolved into 114 g of dehydrated
et hyl gééleaeeenaﬁa PREVMEREZRBIOR iUn 2nE¥CEEE iy Q}?ﬁ’@é‘r repeesgnted by
atnDsp f 8.hours whil e_heated, thereby synthesizing

ternmin eﬁgﬁPWenEoﬁﬁFﬁF%i obP IRt %t )i 'enei mi ne). The number - aver age
nDIecuIa t hereof was neasured by GPC . As a result, the

nol ecul was 1400. 33% sol ution of a 100-gram

pri mar -anlnoprop | si dgg)chai n-nodi fi ed pol ydi met hyl si | oxane
(wei ght | ecul ar wei ght: 32000, am ne equivalent: 1900) in
et hyl ace te mas added at once. The solution was then refluxed for
10 hours mhrfe heat ed. The reaction m xture was concentrated under
reduced pressure to yield an
N- pr opi %géﬁﬁthyleneinine/dinethylsiloxane copolynmer as a light yellow
rubber solid (152 g, yield: 97%. The content of the

I th f l. t 64% , d

Pha nePBRF bR A REPEERS dehel BF des 28 aé’ric SBRp i e Re R

neutral%zegkggrgatﬁgt%gnh%$éf& Yﬂ%ﬂﬁ?%&%e% qgr by use of nethanol as
24% i

a sol vent out e am no group wer e remai ned.
[0151] [pyBtlpesis Exanple 11: organopol ysiloxane K 6.17 g (0.04 nol)
of drethyl sulfate, and 34.7 g (0.35 nol) KS1121 E(F) 041112 of

2- et hyl - 2- oxgrel hb@i PeEE &hGEpd,diNicxa®2 439f udehydnated ehhydct
acetate, and then the solution was ref |uxed under the N2 atnosphere
for 8 haweatiwbhl &sheated] fidereparsyprilesilsikaget ratringl ar pascdt Mehal
pol y( N- propi onyl et hyl enei m ne). The nunber-average nol ecul ar wei ght

t her eokquavaireas uratyiyg GROm 1AS08 tesu)i(0 t hermobeefibasbigi fidm iS00
1000. 33% solution of a 100-gram pri mary-am nopropyl

si de- chai A- #BAi f ¢'een padyeliprea faradi lyoxXaes ewePghtoavePage amt exul ar
wei ght: 30000, ami ne equivalent: 2000) in ethyl acetate was added at
once. VR&JEbIaYEBRIQARCISRA IR MabedY FronginghbursenpblE Fedt 8. 00thdo
reaction m xture was c%ncentrated under reduced ﬁEessure to yield an

N pr op?BﬂyP@? hyl¥fePhF %Fd?%%tﬁﬁﬂ“bFPoQ%é?Oc%oW SV BOre ghie fraadw

Lﬁgiﬁééa Bjerd bl 4%2%@ o' Phfe i ?}htmm%fr%%%tc?ﬂ%gum s e
42.000. . As
B R R S E i R e e

a 50| Va1 300ULn 2006 Ay DLR 0lod treleewsrgreygﬁt%ﬁsrﬁ%f ;t?&’eg

[01521 nt hesi s Exanple 12 organopolysr xan

(0. 00508BLofb) 1 dns Wdiche ms%atatgngoma;?nn@ra

2- ethy oxazol i ne were di'ssolved into 28 of dehydrated et hyl
acet at gpoapy then the solution was ref qued under the N2 at nosphere
for 8 hours while heated, thereby synthesizing term nal-reactive

pol y( N- pr opi Tiny | eb heydeleet menieght Tie thenbermanel ageasdlesul ar wei ght

t hereof was neasured by GPC . As a result, the nolecul ar wei ght was
2700. B8YW $¥taty bmlloflendlipiirgy)amspriefrnatdly adpnepygt to £fall within the
si de- chai n-nodi fi ed pol ydi net hyl si | oxane (wei ght -average nol ecul ar
KS1121r&Epgs mfer2bigi Giem 11800000 SafPAe rupfiarsidivt frondo@)Poi to &t Byl .
acetate was added at once. The solution was then ref |uxed for 10

hour s WF?@W&@@lYTﬁéOmé‘a&Q%ﬁonﬁ x3 U e EHEE YR PFELREraLlinkleem 2,000

reduced pressure to vyie

N- pr opF8ril ¥ty | Ehef rﬁ%éPH?ﬁ@FﬁW%%Y&% E‘de?eyﬂﬁﬂeﬁ‘él%rdfﬂlﬁhte%%x

0,
solid cg% Oghg a c|>'\?e dmen 51 nedT%%l%fo(ﬁI gggflgiky{'gngirﬁfgg Sle!notxsa.ne

[0063]
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MAsI MA Ami ne equi val ent Substitution rate A (Synthesis Exanple 1)
2,500 50/50 2,500 30,000 60,000 2,000 0.80 B (Synthesis Egg h§a§#4“12
2,800 47/53 2,500 30,000 64,000 2,000 0.80 C (Synthesis ﬁg

2,000 55/45 2,500 30,000 55,000 2,000 0.80

Polymerization initiator may be used for the ring-opening
polymerization of the cyclic imino ether (4). The polymerization
initiator may be a compound having potent electrophilic reactivity,
for example, an alkyl ester of a strong acid such as an alkyl
benzenesulfonate, an alkyl p-toluenesulfonate, an alkyl
trifluoromethanesulfonate, an alkyl trifluoroacetate, and a dialkyl
sulfate. Among these, a dialkyl sulfate is preferably used. The
amount of the polymerization initiator for use is usually 1 mole for
2 to 100 moles of the cyclic imino ether (4).

[0064]

A polymerization solvent may be, for example, an acetate such
as ethyl acetate or propyl acetate, an ether such as diethyl ether,
diisopropyl ether, dioxane and tetrahydrofuran, a ketone such as
acetone or methyl ethyl ketone, a halogen solvent such as chloroform
and methylene chloride, a nitrile solvent such as acetonitrile and
benzonitrile, or an aprotic polar solvent such as
N,N-dimethylformamide, N,N-dimethylacetamide, and
dimethylsulfoxide. Among these, acetate is preferably used. The
amount of the solvent for use is usually from 20 to 2,000 parts by
mass to 100 parts by mass of the cyclic imino ether (4).

[0065]

The polymerization temperature is usually from 30 to 170°C,
preferably from 40 to 150°C, and the time for polymerization, which
may be varied according to the polymerization temperature or the like,
is usually from 1 to 60 hours.

[0066]

When, for example, 2-substituted-2-oxazoline is used as the
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D (Synt hesis Exanple 4) 5,000 50/50 5,000 40,000 80,000 3,800 0.76 E
(Synthesis Exanple 5) 3,000 45/55 2,500 30,000 67, 000 Z’Oggﬂglggﬂgﬁﬂl2
(Synt hesis Exanple 6) 2,700 48/52 2,500 30,000 63,000 2,0 .
(Synthesis Exanple 7) 2,300 52/48 2,500
cyclic imino ether (4}, poly(N-acylethyleneimine), wherein n is 2
in the general formula (1), is yielded. When, for example,
2-substituted-dihydro-2-oxazine is used as the cyclic imino ether
(4) , poly {(N-acylpropyleneimine}, whereinn is 3 in the general formula
(1), is yielded.
[0067]

Examples of the method for connecting between the
poly (N-acylalkyleneimine) and the organopolysiloxane segqment
include the following methods:

[0068]

1) A method by reaction between the terminal-reactive
poly (N-acylalkyleneimine), which is yielded by living-polymerizing
the cyclic imino ether, and the modified organcpolysiloxane
represented by the general formula (3),

2) an ester-producing reaction based on condensation between
carboxyl groups and hydroxyl groups,

3) an amide-producing reaction based on condensation between
carboxyl groups and amino groups,

4) a secondary-, tertiary-, or quaternary- ammonium-producing
reaction between halogenated alkyl groups and primary, secondary or
tertiary amino groups,

5) an addition reaction of an organopolysiloxane having Si-H
group to vinyl groups, and

6) a P-hydroxyamine-producing reaction between epoxy groups
and amino groups.

[0069]

Among them, the method 1) is the most effective method, because
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30,000 58,000 2,000 0.80 I-1 (Synthesis Exanple 8) 3,100 39.4/60.6
2,010 30,000 108, 000 2,010 1.00 | (Synthesis Exanple 9) 1K§@81§§!@%1”
2,605 30, 000 50,000 1,980 0.76 J (Synthesis Exanple 10) 1, ?
2,500 32,000 50, 000 1,900 0. 76

the polymerization degree can be controlled easily by the amounts
of use of the cyclic imino ether 4} and the polymerization initiator
using the following theoretical equaticn {II), and further
substantially monodispersive poly(N-acylalkyleneimine) having a
narrower molecular weight distribution than that of obtained from
ordinary radical polymerization method:
[0070]
MWi = (Mole Number of Cyclic Imino Ether)/{(Mole Number of
Polymerization Initiator) x Molecular Weight of Cyclic Imino Ether
+ Molecular Weight of Polymerization Initiator

(IT)
wherein MWi: the molecular weight of the poly (N-acylalkyleneimine) .
[0071]

The organcpolysiloxane of the component (A) has a specific
structure, wherein poly(N-acylalkyleneimine) segments are bound,
respectively, to at least two silicon atoms of organopolysiloxane
segments having a predetermined molecular weight via alkylene group
containing hetercatom ,and wherein the imine segments are arranged
at predetermined intervals and are contained in a predetermined
proportion. As a result, the hair cosmetic composition having
physical properties suitable for use in the hair styling method of
the subject invention, characterized in that the hair cosmetic
composition is appropriately softened at 50°C or higher, setting
ability for retaining the halr style is maintained over a long period
at a temperature lower than 50°C (preferably around room temperature) ,
preferable feel for touch is maintained and natural finish which is

stable even when external force is applied thereto, can be prepared.
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K (Synt hesis Exanple 11) 1,000 71/29 2,500 30,000 42,000 2,000 0.80 L
(Synthesis Exanple 12) 2,700 88/ 12 20,000 100, 000 114, 000

MMX: nol ecul ar wei ght of pol y(Nacyl al kyl enei m ne segnenFéﬂQP?g?a4HQZ
mass rati o of the organopol ysil oxane segnents (a) to the
pon(N—acyIaIkyleneinine) segnents (b), MA: nol ecul ar wei ght between
graft points, MMIi: nolecul ar weight of the main-chain-constitutin

or ganopSISioaRARY « s EfRe AT SanSRRL KA L OXfle CatnPanSiigRP1BeEdt e @ polar

or ganopol.ysi | oxane of the conpopent ( 0155] Exanples 1 to 52, and
Conpar &t ﬁ? nﬁxﬁﬁﬁﬁe§sleBeﬁ oF {Bweﬁ%éﬁc tic conpositions shown
in TabI é to 6 were each prepared, and then eval uated according to
nethods éribed below. The results are together shown in the

e
| ndi vi dual t ales, Bholla e LBErALL ADcAl g’@a%ic&ﬁa%“fv LRI e

descri bed, the operation e’in a ving room

tenper giyr 6 nl23Ek geﬁygr E&ﬁayy@cﬂyﬂrezfgltmn%f o%%éqlosﬁ&éﬁ@g F) 041112

[ 0156] Hair Treatnent ndition 1 (treatnment for evaluating the

perfor g;quf—aeewzeegywﬁemiﬂem 0f1 ARriel, 0Bha Virgin hair
tress (Japanese wonen' hairs not subjected to any chem cal treatnent,

such apdgi(N-eebplbAglethPleseinitg)) afgaddsdmdxangt h and 6 g wei ght
were used for the eval uation.

[0073]
[Hair Cosmetic Composition]

The hair cosmetic composition used in the subject invention
contains the above-mentioned organopolysiloxane of the component (A).
Accordingly, the hair cosmetic composition provides soft feel for
touch; hair setting performance which is stable even when fingers
are passed through the hair; and more natural finish.
[0074]

The organcopolysiloxane of the component (A) may be used alone
or may be in combination of two or more therecf. The amount thereof
is preferably from 0.01 to 50% by mass, more preferably from 0.05
to 30% by mass, even more preferably from 0.1 to 20% by mass, even
more preferably from 0.5 to 10% by mass of the whole of the hair cosmetic

- composition, from the viewpoint of preferable hair setting

performance, preferable retaining performance of the setting, and
preferable washability during hair washing. When the amount is
adjusted within this range, in the case of using an organic solvent
described below and an organic acid or a salt thereof together, both

setting-performance and set-retaining performance are improved

without decreasing hair-modifying effects (such as improvement of
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0.6 g of water was sprayed onto the hair tress, and then 0.2 g of
each of the sanples was applied to each of several of the

front side of the tress and the rear side thereof were coﬁ%{alg?E(F)&]ﬁu
times, respectively, with a ring conb manufactured by Delrin Co.

Next, the several hair tress were conpletely dried with a drier, and
then five professional panelists were each asked to curl the hair of,
anyone “@Flat%ébtlié§¥ oh B 0! r SRT AR ErORuRBR rorIaEs02 oM achihgctFaic
by Kreuz .(Co.) and having a tenperature set to 150C, and keep the
state for-f#tseconds. Thereafter, the panelists were each asked to
renmove [torbgsi ron. After the iron was renoved, the hair tress was kept
in a roomtérrperature environnent, so that the tenperature of the

hair tress a Is r 0. '
Al Lress Sheg RULPR AR HOOMAEIDE AU DRLONEAAE, noy oo RSy
total eyaltkahi 08s V@?ﬁ‘:e’f%‘é}%eacéélﬁﬂéﬂ%ﬂ 0 aneSPELEh i ¥ & BT ka1 deseqi e

bel ow. The result of each of these evaluations is the average val ue
of evalchat FeDlHRsdt GoiRde byst hendiaigditeiesshensd1panelisstsref£Ae Ho
<Evaluation Criteria> [Easiness for waving the hair using hair iron]
Under tile thai rcbmpsaehteas)ent condition 1, the easiness for KS1121
E(F) 041112 curing the hair onto the hair iron was visually eval uated
accordil®g@7td the following criteria: 5: Excellent 4: Good 3: Average
2: Poor 1: Very Poor [0158] [Finish of the hair style] Under
the hair tredbdlirastonprurbrgirresantedtby Wwyrfed loWwingviegensl timmula
hair tress after the iron was renoved was visually eval uated
accordi(ﬁ@ﬁto the sane criteria. [0159] [Feel for touch
(non-stiffness)] Under the hair tress treatnment condition 1,

t he feeflooﬁgﬁ touch (non-stiffness) when the fornmed portion of the

hai r (303 _ha(r@b uated by functional evaluation
accor\(lj\?ﬁg t(o thg}lgzg?m criﬁqg?ﬁgitai[zmm] [ St5) e-retention with tine]

At a tenperature of 30C andAd relative humdity of 80% the hair
tress treated according to the hair treatnent condition 1 was hung to
be | eftfooABler the tress being left over 15 mnutes, the degree of
shape change before and after |eaving of the formed portion was

vi sual reeeahurt dé Ehihgmoggenbandn, vin cllkyd grosel havéhgt Botd 6 carbon
retention of hair style, are rapidly | oosen when the water content in
t he ai Rtpwshi gh;a tdwedasf orfe R°FBavR g vherdwi rRY isan bydiegemstom, or a
KS1121 E(F) 041112 of 30C tenpgpature and 80%rel ative humdity for
15 nmi nBEESYEoPF CBPBRRRSY tF- P img e Nainking dengnyproAneatusitegeor

tenperature and 40%rel ative hum dj t% for 12 hours). 5: Not chan%ed
unsaturated bivalent hydrocarbon group having 1 to 3 carbon atoms,

and Ph is a para-phenylene group; A is a linking bond, or a saturated
bivalent hydrocarbon group having 1 to 4 carbon atoms; Y and Z are
independently a hydrogen atom or a hydroxyl group; and p and g each
independently are an integer of 0 to 5, provided that when p and g
are each zero, Z is a hydroxyl group and R® is neither a hydrogen atom,
an alkyl group having 1 to 3 carbon atoms nor a group of -R°-Ph;

(b2) an N-aklylpyrrolidone or N-alkenylpyrrolidone having a
nitrogen atom to which an alkyl or alkényl group having 1 to 18 carbon
atoms is bound;

(b3) an alkylene carbonate having 2 to 4 carbon atoms;
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4: Hardly changed 3: Slightly changed 2: Changed 1: Considerably
changed [0161] [Easiness for re-waving the hair] T i

tress treated according to the treatnent condition 1 was lggllgﬁ‘r;@e%m&hz
the iron (nodel nunber: J72010M, nanufactured by Kreuz, and this
state was kept for 10 seconds. According to the following criteria,
easiness for re-waving the hair by treatnment was visually eval uated:
5. Excel | ent (B4) CBBHYBEORWASNR) I 12 CPo SR VINGVEr PUPBBE -FAERTE [Mrvasular
eval uation Total score of easiness for waving the hair using
hai r i FERIFi RFshOBitent P47+ &3t e, feel for touch (non-stiffness),

hair style r ti ith tine nd .easi ness for re-waving t air,
Uaing hai r 1 TR ARG o YT S RN G R RSB ATES, Nt AR g
accor dj t oW Ng iteria;, . KS1121 E(F) 041112 5: Excellent
4: Goog@gfa&%\l,e?‘g’é%%% L\%)g’r ﬁ) \?gy(%lgo’or [0163] [Set-retention against
externghofgfce (after three tinmes conbing)] Sonme of the hair
tress waved according to the hair treatnent condition 1 were conbed
three thms with a commercially ayail gl e conb having t@th intervals
of 5 nir??ﬁﬁ 12 tur?l byr¥")_S. ~PA f of eqR'dy) I,/,/?s(i e-si de sl ender
protrudin,'% tieet h)F ccordjl Y to-the|followi ng c eri shape change
bef or e(Bndoatt er/ conbi nfRoNythAe_hajt tress s wi-sual eval uated: 5:
Not changed 4: Hardly changed 3:

(6) (7) (8)

[0080]

wherein X is a methylene group or an oxygen atom; R'™ and R are
substituents different from each other; and a and b each independently
are 0 or 1.

[0081]

Examples of the compound (bl) of the organic solvents of the
component (B) include aliphatic linear or branched C4 to C6 alcohols
such as butanol and isobutanol, ethylene glycol, propylene glycol,
dipropylene glycol, 1,3-butanediol, benzyl alcohol, cinnamyl alcohol,
phenethyl alcohol, p-anisyl alcohol, p-methylbenzyl alcohol,
phenoxyethanol, 2-benzyloxyethanol, methyl carbitol, ethyl carbitol,
propyl carbitol, butyl carbitol, triethylene glycol monoethyl ether,
and triethylene glycol moncbutyl ether.

[0082]

Examples of the compound (b2) include N-methylpyrrolidone,
N-octylpyrrolidone, and N-laurylpyrrolidone.

[0083]

Examples of the compound (b3) include ethylene carbonate, and
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2: Changed 1: Considerably changed [0164] [Feel for touch (bounce and

resilience)] The hair tress waved according to the ?@'
treatnent condition 1 was grasped by hand. Feel for touchK %L%@ﬁﬁﬂﬁgz

resilience) was functionally evaluated according to the foll ow ng
criteria: 5: Bounce and resilience were fully felt, 4: Bounce and
resilience were fairly felt, 3: Difficult to judge whether or not

bounce PARBYILEEF| FRREEIHEPe KS1121E(F) 041112 felt, 2: Bounce and
resili etg§§ re hardly felt, and 1: Bounce and resilience were not
felt. [ é}i\e[ Hai r - manageabi | i t y] Manageability of the hair

d di he_ haj : diti
visual 'y evahta: B SOEORI e Lo AHEL 1TV ow R b Fobr ot b §ase

, NARAE : 2. ! ,
enaged LBTEN [Taar o "Couch(Saporne) T Ly PR ehn ol styeon
touch gagaabhiesshnet-dnerdad rméf&%ﬁa%%q?ﬁ%c%dhﬂg t9 sh6. hae

tress treatinent condition 1I"was functional 'y eval uated according to

the fohlRweRdatelhgsimoldeuleald @MY YFeRoth 4o BEPALA 35 Average 2:
Poorly snoot h

nmumber-average molecular weight in terms of polystyrene that is
measured by GPC.
[0085]

In the compound (b5), R'™ and R' in the general formulae (6)
to (8) are preferably a linear, branched or cyclic alkyl, hydroxyl,
sulfonate, phosphate, carboxy, phenyl, sulfoalkyl, alkyl phosphate
or carboxyalkyl group, or the like. Among these, preferred isa linear
or branched alkyl group having 1 to 6 carbon atoms, such as a methyl,
ethyl, propyl, isopropyl or butyl group. When the compound (b5) is
a y-lactone, these groups are preferably bound, as a substituent, to
the y-position. When the compound (b5) is a d-lactone, these groups
are preferably bound, as a substituent, to the &-position (that is,
methylene adjacent to the oxygen hetercatom). When it is desired to
increase the water solubility of each of the compounds (6) to (8),
it is preferred that the compound has, as R™ or R'?, an acidic group
such as a sulfonate, phosphate or carboxyl group, or an alkyl group
substituted with one or more of these groups. Examples of the compound
(b5) as the lactone include y-butyrolactone, y-caprolactone,
y-valercolactone, &-valerolactone, &-caprolactone, and
d-heptanolactone. Fromthe viewpoint of the stabllity of the lactone,

y-lactone is prefered, y-butyrolactone or y-caprolactone is more
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1: No snoothness [0167] Hair Treatnent Condition 2 (treatnent in the
case of natural drying of the hair tress w thout using hajg,.i

KS1121 E(F) 041112 Hair tress of Caucasian curly h%$P2{F@%9#é¥
hairs not treated with any chem cal treatnment such as hair coloring
or bleaching), of 35 cmlength and 6 g weight were used for

eval uati ons. The hair tress was washed with a npdel shanpoo

f or nul REEGeIECHes FFPRYL Pl erFRIRAHh#art aRciks CYRLeSTiRRe hPeie
of f with 3 towgl. 0.5 8Ye h of the sanples was agplie to the wet
hai 1 { FASSOPPREBRE | o SHRRT Ry dHI%) “BEPERRCTEY ngifiand and

fingerg while .the -hair, streamwas evenly arranged by the hand and
finger%.%gﬁéy%% g%oﬁggt%%?%ﬁale dried at roomtenperature for 3

hours.[008 ] After the successive treatnent was finished, the hair
tress was ?unctionally eval uated according to respective criteria

described behgw. ciRRnewal Uat 1,088 1We¥ g TR LYol ii%‘;pncgfgx%'iﬁ N2k 1iquid

panel i sts. The average of their evaluation results is showm. [0168

Conpositbirpra©bstde a@i@dﬂhrmg@feé%b%f HIRSS )C12R SPAIUAL 3. The ClogP
pol yoxyet hyl ene (2.5) lauryl ether sultate: 62.00, diethanol lauric

am de: 2s2@ordigredicimiegefade: -0 16, 2 s atharmthenzdakss thtb@f the promotion
oxybenzone: 0. 03, phosphoric acid (75% aqueous sol ution): 0. 10,
di but ybliygengytat lenecD. He Isoidi wnsreidc demPo8tifnod TRed ANagP (of a
106: 0. 00012, Perfune:0.26, and purified water:balance. KS1121 E(F)
041112spbseoncebvas vat¢akruddttast ival ueSetft angopbahol frunicer whisst tifert ion
hair tress was naturally dried]. . According to the following
j udgi ngogEfieienh, (1aeP)deyhéehots Ay ARGEREMAPIFSaNdESIdofle il gteibution
curled hajr tress treated under the hair tress treatnment condition 2
Was vigﬁaFm? tacsgbetween an octanol phase and an agqueous phase, and
is defined by the following equation (III) (examples thereof are
described in Chemical Review, Vol. 71, No. 6 (1971)):
[0087]

logP = log {[substancelgctanc1/ [SUbstance] yarer) (ITII)
wherein [substancelocianol represents the molar concentration of the
substance in the phase of l-octanol; and [substancelya...r represents
the molar concentration of the substance in the agueous phase.
{oossg]

The ClogP values of major examples of the component (B) are
as follows: dipropylene glycol (-0.67), 1,3-butanediol (-0.29),
benzyl alcohol (1.1), 2-benzyloxyethanol (1.2), 2-phenylethanol
(1.2), l-phenoxy-2-propanol (1.1), polypropylene glycol 400 (0.9),
propylene carbonate (-0.41), and y-butyrolactone (-0.64}. Of these
components (B), benzyl alcohol and 2-benzyloxyethanol are preferred.

[0089]

Two or more species of the component (B) may be used in
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5: Hair streamwas arranged 4: Hair streamwas slightly arranged 3:
Average 2: Hair streamwas slightly disheveled 1: Hair st

di shevel ed [0170] [Hair-style retaining performnce mhenkgﬂglﬁgﬁp4“12
tress was naturally dried] Hair tress treated under the hair
tress treatnment condition 2 was left in environnent of 30C

tenperature and 8094 humdity for 15 m nutes. K The degree of shape
change COMPERETRASR: TR S P& or@ SR tafPerePhel P el lif e CRANGIT v

oyl Vet Slhoogi it £130050 A Kol 630080 & oSl LA Yy SDEBE0r 2ty
from 0.5 to 10% by mass, even more preferably from 1 to 5% by mass,
from the viewpoint of promotion of effect for improving bounce and
resilience of hair after the hair is washed, effect for improving
hair-softness and hair-manageability, and modifying effects (such
as an improvement of elasticity of hair and moisture resistance),
and from the viewpoint that the component (B) can be compatible with
the component (A) to improve the hair setting performance of the hair
cosmetic composition.
[0090]

The hair cosmetic composition used in the subject invention
may contain, as a solvent, water, or any linear or branched saturated
or unsaturated Cl to C3 alcohol, from the viewpoint of improvement
of hair-setting-performance, feel for use and solubility during
preparation of the hair cosmetic composition. These solvents may be
used alone or in combination of two or more. Of these solvents, water,
ethanol, and isopropancl are preferred, and water and ethanol are
more preferred. The total content of water and the linear or branched
saturated or unsaturated Cl to C3 alcohol is preferably from 0.1 to
98% by mass, more preferably from 1 to 90% by mass, evenmore preferably
from 5 to 60% by mass of the whole of the hair cosmetic composition.
[0091]

The hair cosmetic composition used in the subject invention
may contain, besides the component (B), an organic carboxylic acid
which may have a hydroxyl group, or a salt thereof (hereinafter

referred to as the component (C)). In this case, more preferred
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examples of the component (B) include dipropylene glycol,
1,3-butanediol, benzyl alcohol, phenoxyethanol, 2-benzyloxyethanol,
propylene carbonate, and polypropylene glycol (number-average
molecular weight: 300 to 500, more preferably 400).

[0092]

The organic carboxylic acid of the component (C)} is preferably
one having 2 to 8 carbon atoms, and specific examples thereof include
monocarboxylic acids such as acetic and propionic acids; dicarboxylic
acids such as malonic, succinic, glutaric, adipic, maleic, fumaric,
and phthalic acids; polycarboxylic acids such as polyglutamic acid;
hydroxycarboxylic acids such as glycolic, lactic, hydroxyacrylic,
glyceric, malic, tartaric, and citric acids; and acidic amino acids
such as glutamic and aspartic acids. Of these acids,
hydroxycarboxylic acids having 2 to 6 carbon atoms are preferred,
and lactic acid and malic acid are more preferred. Examples of salts
of these organic carboxylic acids include salts of the acids with
an alkali metal, an alkaline earth metal, ammonia, and an organic
amine compound.

[0093]

Two or more species of the component (C) may be used in
combination. The total content thereof in the hair cosmetic
composition is preferably from 0.1 to 30% by mass, more preferably
from 0.5 to 20% by mass, even more preferably from 0.5 to 10% by mass
from the viewpoint of achieving effects of modifying the intexrnal
property of hair (such as void repair), an effect of improving hair
in stiffness or firmness after the hair is washed, and of improving

hair-softness and hair-manageability, and further improving the hair
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cosmetic composition in setting-performance as a result of the
compatibility of the component (C) with the component (A).
[0094]

The mass ratio of the organic carboxylic acid or the salt thereof
as the component (C) to the organic solvent as the component (B)
[(C):(B)] is preferably from 10:1 to 1:7, more preferably from 4:1
to 1:3, from the viewpoint of improvement of effects for modifying
the internal property of hair (such as void repair), effect for
improving stiffness or firmness of hair when the hair is washed, effect
for improving hair-softness and hair-manageability, and the like.
{0095]

When a set polymer of the component (D) is incorporated into
the hair cosmetic composition used in the subject invention, the
set-retaining ability and a smooth feel of the hair are further
improved.

[0096]

Examples of the set polymer of the component (D) include
components 1} to 6) described below. These may be used alone or in
combination of two or more thereof.

[0097]
1) Vinylpyrrolidone based polymers:

Polyvinylpyrrolidone; examples of commercially available
products thereof include LUVISKOLs K12 and K30 (manufactured by BASF) ,
and PVPs K15, and K30 (manufactured by GAF Corp.)}.

[0098]
Vinylpyrrolidone/vinyl acetate copolymers; examples of

commercially available products thereof include LUVISKOLs VA28, and
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VA73 (manufactured by BASF SE), and PVP/VAs E-735 and S-630
(manufactured by GAF Corp.).
[0099]

Vinylpyrrolidone/vinyl acetate/vinyl propionate terpolymer;
examples of commercially available products thereof include LUVISKOL
VAP343 (manufactured by BASF SE).

[0100]

Vinylpyrrolidone/alkyl aminoacrylate copolymer; examples of
commercially available products thereof include LUVIFLEX
(manufactured by BASF SE), and COPOLYMERs 845, 937 and 958
(manufactured by GAF Corp.).

[0101]

Vinylpyrrolidone/acrylate/ (meth)acrylic aéid copolymer;
examples of commercially available products thereof include LUVIFLEX
VBM35 (manufactured by BASF SE).

[0102]

Vinylpyrrolidone/alkyl aminoacrylate/vinylcaprolactam
copolymer; examples of commercially available products thereof
include COPOLYMER VC-713 (manufactured by GAF Corp.).

[0103]
2) Acidic vinyl ether based polymers:

Methyl vinyl ether/maleic anhydride alkyl-half-ester
copolymer; examples of commercially available products thereof
include GANTREZ ES-225, ES-425, and SP-215 (manufactured by GAF
Corp.}.

[0104]

3) Acidic polyvinyl acetate based polymers:
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Vinyl acetate/crotonic acid copolymer; examples of
commercially available products thereof include RESIN 28-1310
(manufactured by National Starch & Chemical Co.}, and LUVISET
{manufactured by BASF SE).

[0105]

Vinyl acetate/crotonic acid/vinyl neodecanoate copolymer;
examples of commercially available products thereof include RESIN
28-2930 (manufactured by National Starch & Chemical Co.).

[0106] |

Vinyl acetate/crotonic acid/vinyl propionate copolymer;
examples of commercially available products thereof include LUVISET
CAP (manufactured by BASF SE).

[0107]
4) Acidic acrylic polymers:

(Meth)acrylic acid/ (meth)acrylate copolymer; examples of
commercially available products thereof include PLUSSIZE
(transliterated) L53P (manufactured by Goo Chemical Co., Ltd.), and
DIAHOLD (transliterated) (manufactured by Mitsubishi Yuka Co.,
Ltd.}.

[0108]

Acrylic acid/alkyl acrylate/alkylacrylamide copolymer;
examples of commexrcially available products thereof include
ULTRAHOLD 8 (manufactured by BASF SE) , and AMPHOMER V-42 (manufactured
by National Starch & Chemical Co.)}.

[0109]
5) Amphoteric acrylic polymers:

(Meth)acrylethylbetaine/alkyl (meth)acrylate copolymer;
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examples thereof include a copolymer made from
N-methacryloyloxyethyl-N, N-dimethylammonium-o-N-methylcarboxybet
aine, and an alkyl (meth)acrylate, and examples of commercially
available products thereof include YUKA FORMERs M-75, and SM
(manufactured by Mitsubishi Yuka Co., Ltd.).

[0110]

Alkyl acrylate/butylaminoethyl methacrylate/octylacrylamide
acrylate copolymer; examples thereof include
octylacrylamide/acrylate/butylaminoethyl methacrylate copolymer,
and examples of commercially available products thereof include
AMPHOMER 28-4910 (manufactured by National Starch & Chemical Co.).
[0111]

6) Basic acrylic polymers:

Acrylamide/acrylic ester copolymer; examples thereof include
working examples of JP-A-2-180911 and JP-A-8-291206.
[0112]

7) Cellulose derivatives:

Cationic cellulose derivatives; examples of commercially
available products thereof include CELQUAT H-100, and L-200
(manufactured by National Starch & Chemical Co.).

[0113]
8) Chitin or chitosan derivative:

Hydroxypropylchitosan; examples of commercially available
products thereof include CHITOFILMER (manufactured by Ichimaru
Pharcos Co., Ltd.).

[0114]

Salts each made from carboxymethylchitin,
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carboxymethylchitosan or chitosan, and a moncbasic acid such as
pyrrolidone carboxylic, lactic or glycolic acid or the like, or a
dibasic acid such as adipic or succinic acid or the like; examples
of commercially available products thereof include KYTAMER PC
{(pyrrolidonecarboxylic acid salt), and KYTAMER L (lactic acid salt)
(each manufactured by Union Carbide Corp.}.

[0115]

Of these set polymers, set polymers selected from the group
consisting of acrylic polymers, and vinylpyrrolidone based polymers
are more preferred. The content of the set polymer is preferably from
0.05 to 20% by mass, more preferably from 0.1 to 10% by mass, even
more preferably from 0.3 to 5% by mass of the whole of the hair cosmetic
composition.

[0116]

The hair cosmetic composition used in the subject invention
may contain an oily component and a conditioning component selected
from silicones other than the organopolysiloxane of the component
(A) .

[0117]

The oily component is used to improve the hair-manageability
after the hair is dried. Examples of the oily component include
hydrocarbons such as squalene, squalane, liquid isoparaffin, light
liquid isoparaffin, heavy liquid isoparaffin, a-olefin oligomer,
ligquid paraffin, and cycloparaffin; glycerides such as castor oil,
cacao oll, mink oil, avocado oil, and olive o0il; waxes such as beeswax,
spermaceti, lanoline, microcrystalline wax, ceresin wax, and

carnauba wax; higher alcohols such as cetyl alcohol, oleyl alcohol,
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stearyl alcohol, isostearyl alcochol, and 2-octyldodecancl; esters
such as octyldodecyl myristate, hexyl laurate, cetyl lactate,
propylene glycol monostearate, oleyl oleate, hexadecyl
2-ethylhaxanoate, isononyl isononanoate, and tridecyl isononanocate;
higher aliphatic acids such as capric acid, lauric acid, myristic
acid, palmitic acid, stearic acid, behenic acid, oleic acid, and
coconut oil fatty acid, isostearic acid, and isopalmitic acid; solid
lipids such as cholesterol, vaseline, cholesteryl isostearate, and
sphingolipid; and others oil components such as jojoba oil, isostearyl
glyceryl ether, and polyoxypropylene butyl ether. Of these
components, squalene, squalane, liquid isoparaffin, light liquid
isoparaffin, heavy liquid isoparaffin, a-olefin oligomer, and other
branched hydrocarbons are more preferred.

[0118]

The content of the oil component in the hair cosmetic
composition is preferably from 0.05 to 20% by mass, more preferably
from 0.1 to 10% by mass, even more preferably from 0.5 to 5% by mass,
from the viewpoint of providing preferable hair-manageability, and
none-stickiness.

[0119]

Examples of the silicone include dimethylpolysiloxane,
polyether-modified silicone, amino-modified silicone,
carboxy-modified silicone, methylphenylpolysiloxane,
aliphatic-acid-modified silicone, alcchol-medified silicone,
aliphatic-alcohol-modified silicone, epoxy-modified silicone,
fluorine-modified silicone, cyclic silicone, and alkyl-modified

silicone. Of these silicones, dimethylpolysiloxane,
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polyether-modified silicone, and amino-modified silicone are
preferred.
[0120]

The dimethylpolysiloxane can provide preferable lubricity to
hair. The polyether-modified silicone can provide smoothness tohair.
The amino-modified silicone can provide a moist or velvety feel to
hair. In the subject invention, various silicones may be used alone
or in combination of two or more thereof according tc a desired
performance. Dimethylpolysiloxane havinga viscosities ranging from
about 5 mm*/s to about 10,000,000 mm®’/s, which is usually supplied
in the form of an emulsion, may be used according to a desired feel.
Preferred is from 5, 000 to 10,000,000 mm?/s, more preferred is 50,000
to 10,000,000 mm?/s.

[0121]

The polyether-modified silicone may be a silicone having a
polyoxyalkylene group. Examples of a group which constitutes the
polyoxyalkylene group include an oxyethylene group, and an
oxypropylene group. More specific examples of the silicone include
KF-6015, KF-945A, KF-6005, KF-6009, KF-6013, KF-6019, KF-6029,
K¥F-6017, KF-6043, KF-353A, KF-354A,and KF-355A (each manufactured
by Shin-Etsu Chemical Co., Ltd.); and FZ-2404, S$S-2805, Fz-2411,
FZ-2412, SH3771M, SH3772M, SH3773M, SH3775M, SH3749, 8§5-280X series,
BY22-008M, BY11-030, and BY25-337 (each manufactured by Dow Corning
Toray Co., Ltd.).

[0122]
The amino-modified silicone is preferably any silicone that

has an average molecular weight of about 3,000 to 100,000, and is
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described in the CTFA dictionary, third edition (Cosmetic Ingredient
Dicticnary, USA) as any silicone named amodimethicone. Examples of
commercially available products thereof include SM 8704C
(manufactured by Dow Corning Toray Co., Ltd.); DC 929 {(manufactured
by Dow Corning Corp.); KT 1989 (manufactured by GE Toshiba Silicones
Co., Ltd.); and 8500 Conditioning Agent, DOW CORNING TORAY SS-3588,
and DOW CORNING TORAY SILSTYLE 104 (Dow Corning Toray Co., Ltd.).
[0123]

The content of the silicone in the hair cosmetic composition
of the subject invention is preferably from 0.05 to 20% by mass, more
preferably from 0.1 to 10% by mass, even more preferably from 0.5
to 5% by mass, from the viewpoint of providing preferable
finger-passability through hair and a low hair-stickiness.

[0124]

The hair cosmetic composition used in the subject invention
may contain a surfactant, from the viewpoint of stabilizing the system,
which is associated with the solubilization or dispersibility of the
solvent, and an improvement in the feel. The surfactant may be
cationic surfactant, nonionic surfactant, amphoteric surfactant, and
anionic surfactant.

[0125]

An example of the cationic surfactant is a quaternary ammonium

salt represented by the following general formula (9):

[0126]

R13\ CHa
+/ -
N An (9)

/N
R “CH,

[0127]
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wherein R and R are independently a hydrogen atom, an alkyl group
having 1 to 28 carbon atoms, or a benzyl group, provided that the
R"® and R™ are not simultaneocusly a hydrogen atom, a benzyl group,
or a lower alkyl group having 1 to 3 carbon atoms, or combination
thereof.

[0128]

One of R*® and R™ is preferably an alkyl group, more preferably
a linear alkyl group having 16 to 24 carbon atoms, even more preferably
22 carbon atoms. The other is preferably a lower alkyl group having
1 to 3 carbon atoms, more a methyl group. Examples of An include
an ethyl sulfate ion, a methyl sulfate ion, a chloride ion, an iodide
ion, a sulfate ion, a p-toluenesulfonate ion, and a perchlorate ion.
[0129]

The cationic surfactant is preferably a long-chain monoalkyl
quaternary ammonium salt. Specific examples thereof include
cetyltrimethylammonium chloride, stearyltrimethylamonium chloride,
alkyltrimethylammonium chloride, behenyltrimethylammonium chloride,
and alkylbenzalkonium chloride. Stearyltrimethylammonium chloride,
and behenyltrimethylammonium chloride are more preferred.

[0130]

Examples of the nonionic surfactant include polyoxyalkylene
alkyl ether, polyoxyalkylene alkenyl ether, a higher aliphatic acid
saccharose ester, polyglycerin aliphatic acid ester, higher
aliphatic acid mono- or di-ethanolamide, polyoxyethylene hardened
castor oil, polyoxyethylene sorbitan aliphatic acid ester,
polyoxyethylene sorbitol aliphatic acid ester, alkyl saccharide

surfactant, alkylamineoxide, and alkylamidocamineoxide. Of these
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surfactants, polyoxyalkylene alkyl ether, and polyoxyethylene
hardened castor oil are preferred. Polyoxyethylene alkyl ether, and
polyoxyethylene/polyoxypropylene alkyl ether are more preferred.
[0131]

Examples of the amphoteric surfactant include imidazoline type,
carbobetaine type, amidobetaine type, sulfobetaine type,
hydroxysulfobetaine type, amidosulfobetaine type surfactants. Of
these surfactants, betaine type surfactant such as
alkyldimethylaminoacetic acid betaine, aliphatic acid amido
propylbetaine, and other betaine type surfactants are preferred.
Aliphatic acid amido propylbetaine is more preferred; and this betaine
is preferably a betaine having an acyl group having 8 to 18 carbon
atoms, more 10 to 16 carbon atoms, and is even more preferably lauric
acid amido propylbetaine, palm kernel oil fatty acid amido
propylbetaine, and coconut oil fatty acid amido propylbetaine.
[0132]

Examples of the anionic surfactant include
alkylbenzenesulfonates, alkyl or alkenyl ether sulfates, alkyl or
alkenyl sulfates, olefinsulfonates, alkanesulfonates, saturated or
unsaturated aliphatic acid salts, alkyl or alkenyl ether carbonates,
o.-sulfonealiphatic acid salts, N-acylamino acid type surfactants,
mono- or di-phosphate type surfactants, and sulfosuccinates. About
the above-mentioned surfactants, examples of the counter ion to each
of their anionic residues include alkali metal ions, such as sodium
and potassium ions; alkaline earth metal ions, such as calcium and
magnesium ions; an ammonium ion; and alkanolamines having 1 to 3

alkanol groups (each) having 2 or 3 carbon atoms (for example,
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monoethanclamine, diethanolamine, triethanclamine, and
triiscpropanoclamine) . Examples of the counter ion to each of their
cationic regidues include halide ions, such as a chloride ion, a
bromide ion and an iodide ion; a methosulfate ion; and a saccharinate
ion.

[0133]

Of these surfactants, the cationic surfactant and the nonionic
surfactant are preferred, from the viewpoint of the feel for touch
(of hair treated with the cosmetic composition). The surfactants may
be used alone or in combination of two or more thereof. The content
thereof in the hair cosmetic composition is preferably from 0.01 to
10% by mass, in more preferably from 0.05 to 5% by massg, from the
viewpoint of the stability of the system, which is associated with
the solubilization of the solvent, the emulsification of the oily
component, and others.

[0134]

Furthermore, the hair cosmetic composition used in the subject
invention may contain a polyhydric alcohol other than the component
{B) . The polyhydric alcohol contributes to the solubilization of the
component (B), and a stable dispersion thereof, and acts
synergetically with the component (B) to promote an improvement in
hair-sleekness or the effect of modifying hair. The polyhydric
alcohol is, for example, ethylene glycol, glycerin, or sorbitol, and
is more preferably glycerin. About the polyhydric alcohol, a single
species may be used, or two or more therecf may be used in combination.
The content thereof in the hair cosmetic composition is preferably

from 0.1 to 10% by mass, more preferably from 0.5 to 5% by mass.
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Besides the above-mentioned components, any component that may
be used for ordinary hair cosmetic compositions may be incorporated
to the hair cosmetic composition used in the subject invention
according to the purpose, the usage, and the form (of the hair cosmetic
composition), and others. Examples of the component include an
antidandruff agent, such as zinc pyrithione, and OCTOPIROX; vitamin
agents; bactericides, such as triclosan, and triclocarban;
antiinflammatory agents, such as dipotassium glycyrrhizinate, and
tocopherol acetate; preservatives, such as methylparaben, and
butylparaben; chelating agents; moisturing agents, such as
panthenol; coloring agents, such as dyes, and pigments; viscosity
adjustors, such as hydroxyethylcellulose, methylcellulose,
polyethylene glycol, and clay minerals; pH adjustors, such as organic
acids, sodium hydroxide, and potassium hydroxide; vegetable
extracts; a pearly sheen agent; perfumes; colorants; ultraviolet
absorbents; antioxidants; and other components described in
Encyclopedia of Shampoo Ingredients (Micelle Press).

[0136]

The hair cosmetic composition used in the subject invention
can be prepared as various forms in the usual manner. The hair
cosmetic composition may be made as, for example, a liquid composition
for a mist, a lotion, a tonic or the like, or a semisolid composition
in a gel, paste, creamy or wax form, or the like.

[0137]
A propellant may be incorporated into the hair cosmetic

composition of the subject invention to render the hair cosmetic
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composition an aerosol type cosmetic composition. The propellant is
not particularly limited as far as it is a propellant used ordinarily
for hair cosmetic compositions. The propellant may be, for example,
a lower saturated hydrocarbon such as propane, butane, or a mixture
thereof (examples thereof including a liquefied petroleum gas); an
ether such as dimethyl ether; nitrogen gas; carbon dioxide gas; or
nitrous oxide gas. These may be used alone or in combination of two
or more thereof. The content of the propellant in the hair cosmetic
composition of the subject invention is preferably from 0.01 to 50%
by mass, more preferably from 5 to 20% by mass.

[0138]

Furthermore, a composition containing the organopolysiloxane
of the component (&) may be filled intoc a foam discharging container,
to prepare the hair cosmetic composition of the subject invention
for use in a non-aerosol type hair cosmetic composition. The foam
discharging container is not particularly limited as far as the
container is a container in which the composition is mixed with the
air and the mixture is discharged in the form of foam. Examples
thereof include a squeeze foamer, which is used by pressing the main
body of soft container with fingers and hands, a pump foamer, which
is used by pressing the head of its cap having a pump mechanism with
fingers, and a trigger type containexr.

[0139]

Examples of the squeeze foamer include foamers described in
JP-Y2-62-042785, JP-Y¥2-62-042786, and JP-Y¥2-62-042787; and focamers
equivalent or similar thereto. Examples of the pump foamer include

foamers described in JP-A-7-315463, and JP-2A-08-230961; and foamers
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equivalent or similar thereto. These containers are often equipped
with a mesh at the discharging part, in order to improve the quality
of foam. Among such containers, a container which is equipped with
one or two meshes of 100 to 300 mesh is preferred.

[0140]

The hair cosmetic composition is preferably used as a hair
styling agent, a hair conditioner, or the like. The composition may
be prepared preferably as a pump spray, an aeroscl spray, a pump foam,
or an aerosol fcam; or as a gel, a lotion, a mist, a cream, or the
like. Of these forms, a form for a pump spray, a pump foam, or an

aerosol foam is preferred.

EXAMPLES
[0141]
Synthesis Example 1: organopolysiloxane A

6.17 g (0.04 mol) of diethyl sulfate, and 93.8 g (0.947 mol)
of 2-ethyl-2-oxazoline were dissolved into 203 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N, atmosphere
for 8 hours while heated, thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine). The number-average molecular
weight thereof was measured by GPC. As a result, the molecular weight
was 2500. 33% solution of 100-gram of primary-aminopropyl
side-chain-modified polydimethylsiloxane (weight-average molecular
weight: 30000, amine equivalent: 2000) in ethyl acetate was added
at once. The solution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield

an N-propionylethyleneimine/dimethylsiloxane copolymer as a light
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yellow solid (190 g, yield: 95%). The content of the
organcpolysiloxane segments in the final product was 50% by mass,
and the weight-average molecular weight thereof was 60000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as a solvent, about 20% by mole of the amino groups were
remained.
[0142]
Synthesis Example 2: organopolysiloxane B

6.17 g (0.04 mol) of diethyl sulfate, and 106.6 g (1.075 mol)
of 2-ethyl-2-oxazoline were dissolved into 229 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N, atmosphere
for 8 hours while heated, thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine}). The number-average molecular
weight thereof was measured by GPC. As a result, the molecular weightl
was 2800. 33% solution of 100-gram of primary-aminopropyl
side-chain-modified polydimethylsiloxane (weight-average molecular
weight: 30000, amine equivalent: 2000) in ethyl acetate was added
at once. The solution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-propionylethyleneimine/dimethylsiloxane copolymer as a light
yellow solid (200 g, yield: 94%). The content of the
organopolysiloxane segments in the final product was 47% by mass,
and the weight-average molecular weight thereof was 64000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as a solvent, about 20% by mole of the amino groups were
remained.

[0143]
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Synthesis Example 3: organopolysiloxane C

6.17 g {0.04 mol) of diethyl sulfate and 75.7 g (0.763 mol)
of 2-ethyl-2-oxazoline were dissolved into 166 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N; atmosphere
for 8 hours while heated, thereby synthesizing terminal -reactive
poly (N-propionylethyleneimine) . The number-average molecular
weight thereof was measured by GPC. As a result, the molecular weight
was 2000. 33% solution of a 100-gram primary-aminopropyl
side-chain-modified polydimethylsiloxane (weight-average molecular
weight: 30000, amine equivalent: 2000) in ethyl acetate was added
at once. The solution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-propionylethyleneimine/dimethylsiloxane copolymer as a light
vellow solid (169 g, yield: 923%). The content of the
organopolysiloxane segments in the final product was 55% by mass,
and the weight-average molecular weight thereof was 55000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as a solvent, about 20% by mole of the amino groups were
remained.
[0144]
Synthesis Example 4: organopolysiloxane D

3.08 g (0.02 mol) of diethyl sulfate, and 96.9 g (0.978 mol)
of 2-ethyl-2-oxazoline were dissolved into 203 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N, atmosphere
for 8 hours while heated, thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine). The number-average molecular

weight thereof was measured by GPC. As a result, the molecular weight
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was 5000. 33% solution of a 100-gram primary-aminopropyl
side-chain-modified polydimethylsiloxane {(weight-average molecular
weight: 40000, amine equivalent: 3800) in ethyl acetate was added
at once. The sclution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-propionylethyleneimine/dimethylsiloxane copolymer as a light
vellow solid (188 g, yield: 94%). The content of the
organocpolysiloxane segments in the final product was 50% by mass,
and the weight-average molecular weight thereof was 80000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as a solvent, about 24% by mole of the amino groups were
remained.
[0145]
Synthesis Example 5: organcpolysiloxane E

6.17 g (0.04 mol) of diethyl sulfate, and 116.1 g (1.171 mol}
of 2-ethyl-2-oxazoline were dissolved into 248 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N, atmosphere
for 8 hours while heated, thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine) . The number-average molecular
weight thereof was measured by GPC. As a result, the molecular weight
was 3000. 33% solution of a 100-gram primary-aminopropyl
side-chain-modified polydimethylsiloxane (weight-average molecular
weight: 30000, amine equivalent: 2000) in ethyl acetate was added
at once. The solution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-propionylethyleneimine/dimethylsiloxane copolymer as a light

yellow solid (204 g, yield: 92%). The content of the
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organopolysiloxane segments in the final product was 45% by mass,
and the weight-average molecular weight thereof was 67000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as a solvent, about 20% by mole of the amino groups were
remained.
[0145]
Synthesis Example 6: organopolysiloxane F

6.17 g (0.04 mol) of diethyl sulfate, and 102.2 g {(1.031 mol)
of 2-ethyl-2-oxazoline were dissolved into 220 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N2 atmosphere
for 8 hours while heated, thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine) . The number-average molecular
weight thereof was measured by GPC. As a result, the molecular weight
was 2700. 33% solution of a 100-gram primary-aminopropyl
side-chain-modified polydimethylsiloxane (welght-average molecular
weight: 30000, amine egquivalent: 2000) in ethyl acetate was added
at once. The solution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-preopionylethyleneimine/dimethylsiloxane copolymer as a light
vellow solid (194 g, yvield: 93%). The content of the
organopolysiloxane segments in the final product was 48% by mass,
and the weight-average molecular weight thereof was 63000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as a solvent, about 20% by mole of the amino groupé were
remained.
[0147]

Synthesis Example 7: organopolysiloxane G
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6.17 g (0.04 mol) of diethyl sulfate, and 86.1 g (0.869 mol)
of 2-ethyl-2-oxazoline were dissolved into 187 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N2 atmosphere
for 8 hours while heated, thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine). The number-average molecular
welght thereof was measured by GPC. As a result, the molecular weight
was 2300. 33% solution of a 100-gram primary-aminopropyl
side-chain-modified polydimethylsiloxane (weight-average molecular
weight: 30000, amine equivalent: 2000) in ethyl acetate was added
at once. The scluticn was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-propionylethyleneimine/dimethylsiloxane copolymer as a light
yellow solid (179 g, yield: 93%). The content of the
organopolysiloxane segments in the final product was 52% by mass,
and the weight-average molecular weight thexreof was 58000. As a
result of neutralization titration with hydrochloric acid by use of
methancl as a solvent, about 20% by mole of the amino groups were
remained.

[0148]
Synthesis Example 8: organopolysiloxane H

12.78 g (0.0829 mel) of diethyl sulfate, and 246.6 g (2.488
mol) of 2-ethyl-2-oxazoline were dissolved into 519 g of dehydrated
ethyl acetate, and then the solution was refluxed under the N,
atmosphere for 15 hours while heated, thereby synthesizing
terminal-reactive poly(N-propionylethyleneimine). The
number-average molecular weight thereof was measured by GPC. As a

result, the molecular weight was 3100. 33% solution of a 166.7-gram
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primary-aminopropyl side-chain-modified polydimethylsiloxane
(weight-average molecular weight: 30000, amine equivalent: 2010) in
ethyl acetate was added at once. The solution was then refluxed for
12 hours while heated. The reaction mixture was concentrated under
reduced pressure to yield an
N-propionylethyleneimine/dimethylsiloxane copolymer as a light
vellow solid (422 g, yield: 99%). The content of the
organopolysiloxane segments in the final product was 39.4% by mass,
and the weight-average molecular weight thereof was 108000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as a solvent, no amino groups were remained.
[0149]
Synthesis Example 9: organopolysiloxane I

5.92 g (0.038 mol) of diethyl sulfate, and 60.7 g (0.613 mol)
of 2-ethyl-2-oxazoline were dissoclved into 135 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N, atmosphere
for 8 hours while heated, thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine). The number-average molecular
weight thereof was measured by GPC. As a result, the molecular weight
was 1700. 33% solution of a 100-gram primary-aminopropyl
side-chain-modified polydimethylsiloxane (weight-average molecular
weight: 30000, amine equivalent: 1980) in ethyl acetate was added
at once. The solution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-propicnylethyleneimine/dimethylsiloxane copolymer as a light
yvellow solid (158 g, yield: 95%). The content of the

organopolysiloxane segments in the final product was 60% by mass,
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and the weight-average molecular weight thereof was 50000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as a solvent, about 24% by mole of the amino groups were
remained.
[0150]
Synthesis Example 10: organopolysiloxane J

6.17 g (0.04 mol) of diethyl sulfate, and 50.1 g (0.505 mol)
of 2-ethyl-2-oxazoline were dissolved into 114 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N2 atmosphere
for 8 hours while heated, thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine). The number-average molecular
weight thereof was measured by GPC. As a result, the molecular weight
was 1400. 33% solution of a 100-gram primary-aminopropyl
side-chain-modified polydimethylsiloxane (weight-average molecular
weight: 32000, amine equivalent: 1900) in ethyl acetate was added
at once. The solution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-propionylethyleneimine/dimethylsiloxane copolymer as a light
yellow rubbery semisolid (152 g, yield: 97%). The content of the
organopolysiloxane segments in the final product was 64% by mass,
and the weight-average molecular weight thereof was 50000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as a solvent, about 24% by mole of the amino groups were
remained.
[0151]
Synthesis Example 11: organopolysiloxane K

6.17 g (0.04 mol) of diethyl sulfate, and 34.7 g (0.35 mol)
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of 2-ethyl-2-oxazoline were dissolved into 83 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N, atmosphere
for 8 hours while heated,. thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine). The number-average molecular
weight thereof was measured by GPC. As a result, the molecular weight
was 1000. 33% solution of a 100-gram primary-aminopropyl
side-chain-modified polydimethylsiloxane (weight-average molecular
weight: 30000, amine equivalent: 2000) in ethyl acetate was added
at once. The solution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-propionylethyleneimine/dimethylsiloxane copolymer as a light
yellow rubbery semisolid (141 g, yield: 97%). The content of the
organopolysiloxane segments in the final product was 71% by mass,
and the weight-average molecular weight thereof was 42000. As a
result of neutralization titration with hydrochloric acid by use of
methancl as a solvent, about 20% by mole of the amino groups were
remained.
[0152]
Synthesis Example 12: organopolysiloxane L

0.77 g (0.005 mol) of diethyl sulfate, and 12.9 g (0.13 mol)
of 2-ethyl-2-oxazoline were dissolved into 28 g of dehydrated ethyl
acetate, and then the solution was refluxed under the N, atmosphere
for 8 hours while heated, thereby synthesizing terminal-reactive
poly (N-propionylethyleneimine). The number-average molecular
weight thereof was measured by GPC. As a result, the molecular weight
was 2700. 33% solution of a 100-gram primary-aminopropyl

side~-chain-modified polydimethylsiloxane (weight-average molecular
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weight: 100000, amine equivalent: 20000) in ethyl acetate was added
at once. The solution was then refluxed for 10 hours while heated.
The reaction mixture was concentrated under reduced pressure to yield
an N-propionylethyleneimine/dimethylsiloxane copolymer as a
colorless solid (108 g, yield: 95%). The content of the
organopolysiloxane segments in the final product was 88% by mass,
and the weight-average molecular weight thereof was 114000. As a
result of neutralization titration with hydrochloric acid by use of
methanol as solvent, no amino group was remained.
[0153] .

Details of the organcopolysiloxanes A to L yielded in Synthesis

Examples 1 to 12 are collectively shown in Table 1.
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[Table 1]
Organopolysiloxane  |[MWox|  arfb MWg | MWsi | MWt | Amine equivalent | Substitution rate
A (Synthesis Exémple 1)1 2,500 50/50 | 2,500 30,000 | 60,000 2,000 0.80
B (Synthesis Example 2) [ 2,800 | 47/53 | 2,500 | 30,000 | 64,000 2,000 0.80
C (Synthesis Example 3)| 2,000 | 55/45 | 2,500 | 30,000 | 55,000 2,000 0.80
D (Synthesis Example 4) | 5,000 | 50/50 | 5,000 | 40,000 | 80,000 3,800 0.76
E (Synthesis Example 5)| 3,000 | 45/55 | 2,500 { 30,000 | 67,000 2,000 0.80
F (Synthesis Example 6) | 2,700 | 48/52 | 2,500 | 30,000 | 63,000 2,000 0.80
G (Synthesis Example 7) 2,300 | 52/48 { 2,500 | 30,000 | 58,000 2,000 0.80
H (Synthesis Example 8)( 3,100 | 38.4/60.6 | 2,010 | 30,000 | 108,000 2,010 1.00
| (Synthesis Example 9) | 1,700 ] 60/40 | 2,605 | 30,000 | 50,000 1,980 0.76
J (Synthesis Example 10)| 1,400 | 64/36 | 2,500 | 32,000 | 50,000 1,900 0.76
K (Synthesis Example 11} 1,000 | 71/290 | 2,500 | 30,000 | 42,000 2,000 0.80
L (Synthesis Example 12)| 2,700 | 88/12 |20,000 (100,000 | 114,000 20,000 1.00

MWox: molecular weight of poly(N-acylalkyleneimine) segments,

a/b: mass ratio of the organopolysiloxane segments (a) to the poly(N-acylalkyleneimine) segments (b),

MWg: molecular weight between graft points,

MWsi: molecular weight of the main-chain-constitufing organopolysiloxane segments, and

MWt: molecular weight of the organopolysiloxane of the component (A)

[0155]

Examples 1 to 52, and Comparative Examples 1 to 4

Hair cosmetic compositions shown in Tables 2 to 6 were each

prepared, and then evaluated according to methods described below.

The results are together shown in the individual tables.

About any

operation about which no enviromment is described, the operation was

made in an environment having room temperature (25°C) and a relative

humidity of 40%.
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[0156]
Hair Treatment Condition 1 (treatment for evaluating the performance
for waving the hair by use of an iron)

Virgin hair tress (Japanese women’ hairs not subjected to any
chemical treatment, such as hair coloring or bleaching) of 30 cm length
and 6 g weight were used for the evaluation.

0.6 g of water was sprayed onto the hair tress, and then 0.2
g of each of the samples was applied to each of several of the tress.
The front side of the tress and the rear side thereof were combed
5 times, respectively, with a ring comb manufactured by Delrin Co.
Next, the several hair tress were completely dried with a drier, and
then five professional panelists were each asked to curl the hair
of any one of the tress on an iron (model number: J72010M) manufactured
by Kreuz (Co.) and having a temperature set to 150°C, and keep the
state for 10 seconds. Thereafter, the panelists were each asked to
remove the iron. After the iron was removed, the hair tress was kept
in a room-temperature environment, so that the temperature of the
hair tress also turned to room temperature before long.

After this successive treatment was finished, functional
evaluations and a total evaluation were made according to respective
criteria described below. The result of each of these evaluations
is the average value of evaluation results made by the five
professional panelists.

[0157]
<Evaluation Criteriax
[Easiness for waving the hair using hair iron]

Under the hair tress treatment condition 1, the easiness for

58



eaueies 1Z-17 St 017 Si' 917 CV 017 31' 0.9 001.

apueleg 1717 017 917 917 KS1121 E(F) 041112

curing the hair onto the hair iron was visually evaluated according
to the following criteria:

5: Excellent

4: Good

3: Average

2: Poor

l: Very Poor
[0158]

[Finish of the hair style]

Under the hair tress treatment condition 1, the degree of waving
of the hair tress after the iron was removed was visually evaluated
according to the same criteria.

[0159]
[Feel for touch (non-stiffness)]

Under the hair tress treatment condition 1, the feel for touch
(non-stiffness) when the formed portion of the hair was grasped by
hand was evaluated by functional evaluation according to the same
criteria.

[0160]
[Style-retention with time]

At a temperature of 30°C and a relative humidity of 80%, the
hair tress treated according to the hair treatment condition 1 was
hung tobe left. After the tressbeing left over 15 minutes, the degree
of shape change before and after leaving of the formed portion was
visually evaluated (hydrogen bond, which is closely related to
retention of hair style, are rapidly loosen when the water content

in the air is high; therefore, leaving the hair in an environment
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of 30°C temperature and 80% relative humidity for 15 minutes
corresponds to leaving the hair in an environment of 25°C temperature
and 40% relative humidity for 12 hours).

5: Not changed

4: Hardly changed

3: Slightly changed

2: Changed

1: Considerably changed
[0161]

[Easiness for re-waving the hair]

The hair tress treated according to the treatment condition
1 wag re-curled on the iron‘(model number: J72010M), manufactured
by Kreuz, and this state was kept for 10 seconds. According to the
following criteria, easiness for re-waving the hair by treatment was
visually evaluated:

5: Excellent

4: Good

3: Average

2: Poor

1: Very Poor
[0162]

[Total evaluation]

Total score of easiness for waving the hair using hair iron,
finish of the hair style, feel for touch (non-stiffness), hair style
retention with time, and easiness for re-waving the hair, using hair
iron under the hair Treatment condition 1, was evaluated according

to the following criteria:
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5: Excellent
4: Good
3: Average
2: Poor
1: Very Poor

[0163]

[Set-retention against external force (after three times combing)]

Some of the hair tress waved according to the hair treatment

condition 1 were combed three times with a commercially available

comb having tooth intervals of 5 mm (manufactured by Y. S. PARK

Professional; single-side slender protruding teeth). According to

the following criteria, shape change before and after combing of the

hair tress was visually evaluated:

5:

4:

[0164]

Not changed
Hardly changed
Slightly changed
Changed

Considerably changed

[Feel for touch (bounce and resilience)]

The hair tress waved according to the hair tress treatment

condition 1 was grasped by hand. Feel for touch (bounce and

resilience) was functicnally evaluated according to the following

criteria:
5:

4:

Bounce and resilience were fully feltg,

Bounce and resilience were fairly felt,

3: Difficult to judge whether or not bounce and resilience were
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felt,
2: Bounce and resilience were hardly felt, and
1: Bounce and resilience were not felt.

[0165]

[Hair-manageability]

Manageability of the hair tress waved according to the hair
tress treatment condition 1 was visually evaluated according to the
following criteria:

5: Fully managed

4: Fairly managed

3: Average

2: Slightly managed

1: Not managed

[0166]
[Feel for touch (smoothness)]

The feel for touch (smoothness) of the hair tress waved
according to the hair tress treatment condition 1 was functionally
evaluated according to the following criteria:

5: Excellently smooth

4: Smooth

3: Average

2: Poorly smooth

1: No smoothness
[0167]

Halr Treatment Condition 2 (treatment in the case of natural drying

of the hair tress without using hair iron)
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Hair tress of Caucasian curly hairs (German hairs not treated

with any chemical treatment such as hair coloring or bleaching), of

35 cm length and 6 g weight were used for evaluations.

The hair tress was washed with a model shampoo formulated as

described below, and redundant water thereon was wiped off with a

towel. 0.5 g each of the samples was applied to the wet hair tress.

The applied agent was evenly spread using hand and fingers while the

hair stream was evenly arranged by the hand and fingers. The tress

was naturally dried at room temperature for 3 hours.

After the successive treatment was finished, the hair tress

was functionally evaluated according to respective criteria

described below. The evaluations were made by five professional

panelists. The average of their evaluation results is shown.

[0168]

Composition of the model shampoo:

25% Sodium polyoxyethylene (2.5) lauryl ether sulfate:

diethanol lauric amide:

disodium edetate:

sodium benzoate:

oxybenzone:

phosphoric acid (75% aqueous solution):
dibutylhydroxytoluene:

sodium chloride:

Food Red No. 106:

Perfume:

purified water:
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[Setting-performance when the hair tress was naturally dried]

According to the following judging criterion, the degree of
arrangement of topoleogy of the curled hair tress treated under the
hair tress treatment condition 2 was visually evaluated:

5: Halr stream was arranged

4: Hair stream was slightly arranged

3: Average

2: Hair stream was slightly disheveled

1: Hair stream was disheveled
[0170]
[Hair-style retaining performance when the hair tress was naturally
dried]

Hair tress treated under the hair tress treatment condition
2 wag left in environment of 30°C temperature and 80% humidity for
15 minutes. The degree of shape change of the hair tress before and
after the leaving was visually evaluated.

5: Not changed

4: Hardly changed

3: Slightly changed

2: Changed

1: Considerably changed
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CapoL Yt DY i Vet (OG0 TELLSE e ORI pemsstslin
FLT o gl bt SOLE L SloLe Bl AM LB LTSS na
treatment condition 1 which is partially modified. Criteria for
the evaluation are as described above. The results are together
shown in Table 7.
[0177]
Example 53: No water was sprayed.
Example 54: The hair tress (used) was not dried with drier.
Example 55: No water was sprayed, and the hair tress was not dried
with drier.
Example 56: Sample was applied to the hair at a temperature of
50°C or higher after heating. The hair was then curled on a hair
iron.
Example 57: The hair was curled on a curler instead of hair iren,
and then dried using a dryer (the surface temperature of the hair
was 80°C; this condition was also employed in heating with a drier
hereinafter). The hair was cooled to room temperature, and the
curler was removed.
Example 58: Hair style was formed with a comb while heated with
a dryer instead of a hair iron. After the hair style was formed,
the comb was removed and the heating with the drier was stopped.
Comparative Example 5: The hair was dried with a drier; however,
steps after the treatment with the iron were not conducted.
Comparative Example 6: The hair was dried with a drier, cooled

to room temperature, and the hair style was formed with a comb,

a brush or the like without heating.
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Setting-performance when hair is naturally dried Set-retention when

hair is naturally dried *1: |1 | 1VISKC11 | eAn nonlifarki, Inarl t, D A
cc OC KS1121 E(F) 041112 [01761 Exanpl es 53 to 58, andké&ﬂzdaﬁ(@tq“{lﬂeu
Exanples 5 to 8 Hair cosnetic conpositions shown in Table 7

were prepared, and were evaluated after the treatnment according to

the hair treatnent conditionlwhichis partially nodified. Criteria for
the evafURIGH Hre AR bddabdvd. Waredrded withra dngerheroshedn

in Table 7. [0177] EX | e 53: ter was sprayed. Exanple 54: The
hai r trte%sr%&émé%e'dﬁpgd%rﬁaﬂﬁ%t%l.’l%g‘ﬁw%lfé’rﬁ?d %tﬂaﬁe‘?oms
spraye Lr .was not dried with drjer. anpl e 56: .
Sgrrp%ledawa%h%pﬁ)??egﬁ% o.l{t%gs‘ﬁla%go%? %ae 2 Eiﬂf‘e_ @hegﬁ%?g?rrrﬁi gherhair
after h,@@glﬂ&t%ug ad go LS. ?_‘relgjj]lle(‘rurl ed on a hair iron. Exanple 57:

The hair was cu on a cur nstead of hair iron, and then dried

Usi Ng adhpeiadihe Eﬁdéﬁrpg%est:?ﬁﬁérl@éffgnévg t#ag&wﬂhwgsd%& t@rigsate,%e

condition was also enployed in heatin drier herelnafter

hai r wasl tgoalied t 0 rbaoih LeRPEIR Wass,, i

Exanpl e 58: Hair style was forned \?\f/it f%%%ﬁ%%tﬁ%h%@%1£%¥?ﬂea;ed
dryer itmstdfdd.of a hair iron. After the hair style was forned, the
conb was renoved and the heating with the drier was stopped.
Conparative Exanple 5: The hair was dried with a drier; however,
steps after the treatnent with the iron were not conduct ed.
Conparative Exanple 6: The hair was dried with a drier, cooled to
roomtenperature, and the hair style was fornmed with a conb, a brush
or the like without heating. KS1121E(F)041112 Conparative Exanple 7:
The hair was dried with a drier, cooled to roomtenperature, and the
hair style was formed with a conb, a brush or the Iike w thout being
heat ed. Thereafter, the hair was heated to 50C or higher. Conparative
Exanple 8: The hair was dried with a drier, treated with a hair iron
in the sane way, provided that the hair was heated to 40C up 0913
I " U
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1. A hair styling method comprising the steps of:
applying a hair cosmetic composition containing the
following component (A} to the hair:

Component (A): an organopolysiloxane, wherein at least two
silicon atoms in an organopolysiloxane segments constituting a
main chain of the organopolysiloxane are bound to
poly(N-acylalkyleneimine) segments consisting of repeating
units represented by the following general formula (1) via
alkylene group containing hetero atom:

—{CHy ) N—
C

20N
& R

(1)

wherein R' is a hydrogen atom, an alkyl group having 1 to 22 carbon
atoms, an aralkyl group, or an aryl group; and n is 2 or 3;

wherein the number-average molecular weight of the
pely(N-acylalkyleneimine) segment is from 1,200 to 5,500,

wherein the mass ratio of the organopolysiloxane segments
(a) constituting the main chain to the poly(N-acylalkyleneimine)
segments (b) [i.e., a/b] is from 35/65 to 60/40,

wherein the weight-average molecular weight of the adjacent
poly(N-acylalkyleneimine) segments is from 1,300 to 5,500, and

wherein the weight-average molecular weight of the
organopolysiloxane segment constituting the main chain is from
7,000 to 100,000;

forming the hair style at a hair temperature of 50°C or

higher;
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and subsequently cooling the hair temperature to lower than

50°C to fix the formed hair style;

2. The hair styling method according to claim 1, wherein at
least one silicon atom in the component (A) to which the
poly(N-acylalkyleneimine) segments are bounded via the
heteroatom-containing alkylene group is a silicon atom other than
silicon atoms at both ends of the organopolysiloxane segments

constituting the main chain.

3. The hair styling method according to claim 1 or 2, wherein
R' in the general formula (1) is an alkyl group having 1 to 3 carbon

atoms.

4. The hair styling method according to any one of claims
1 to 3, wherein the timing of cooling to a temperature lower than
50°C after the hair style is formed is “before releasing”,

“simultaneous with the releasing”, or “after the releasing” an

action for forming the hair style.

5. A hair styling method comprising: re~forming the hair
style of the hair formed by the hair styling method according to
any one of claims 1 to 4 at a hair temperature of 50°C or higher,
and subsequently cooling the hair temperature to lower than 50°C

to fix the formed hair style.

6. The hair styling method according to any one of claims

1l to 5, wherein water is applied to the hair before the hair
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cosmetic composition containing the component (A) is applied to

the hair.

7. The hair styling method according to any one of claims
1 to 6, wherein the hair is dried after the hair cosmetic

composition containing the component (A) is applied to the hair
and before the hair style is formed at the hair temperature of

50°C or higher.

8. A hair cosmetic composition comprising the following
component (A):

Component (A): an organopolysiloxane wherein at least two
silicon atoms in an organopolysiloxane segment constituting a
main chain of the organopolysiloxane are bound to
poly(N-acylalkyleneimine) segment consisting of repeating unit
represented by the following general formula (1) :
~{ CHyN—

’ /c\R1 (1)
wherein R is a hydrogen atom, an alkyl group having 1 to 22 carbon
atoms, an aralkyl group, or an aryl group; and n is 2 or 3 via
an alkylene group containing a hetero atom,

wherein the number-average molecular weight of the
poly (N-acylalkyleneimine) segment is from 1,600 to 3,500,

wherein the mass ratio of the organopolysiloxane segments
(a) constituting the main chain to the poly(N-acylalkyleneimine)
segments (b) [i.e., a/b]l is from 42/58 to 58/42,

wherein the weight-average molecular weight of the

organopolysiloxane segment between adjacent
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KS1121 E(F) 041112 CLAIMS 1. A hair styling nethod conprising the
steps of : applying a hair cosnetic conposition I.Qi.n
the foll owi ng conponent (A) to the hair: Cbnpon§§ﬁ5?§?894gﬂz
or ganopol ysi | oxane, wherein at |least two silicon atons in an

or ganopol ysi | oxane segnments constituting a main chain of the

or ganopol_ysj | oxane are bound to poly (N acyl al kyl enei m ne) sg&nents

consi sBHY Q- 3BPEIHERI G e Fesisitey 1Sy TerE LoPPOWFAGS gohlr sand
formula (1) via alkyl ene gr.0 containing _hetero atagm 0 \_ R(1
wherein 121 <% Fg“&eﬁ’%&tg 'aé’ﬁrﬁqulm%gluﬂ&b’;aﬁaﬂeﬁ@hf 5 é"(?e)car bon
at ons, I .gr 0 or._an _aryl araoup; .and is_2 or. 3: .
mhereiﬁggﬁg&ﬁﬁ#%%Pgéﬁgggbgﬁﬂmggiuﬁgp%ﬁéﬁéﬁﬁn'ftﬁﬁemﬁbeChain 1§ from
(N-acylaldyd eneigne)gsegnent is from1,200 to 5,500, wherein
the mass ratio of t'he organopol ysil oxane segnents (a) constituting
the main chain to the poly (N-acylal kyl enei m ne) segnents (b) [i.e. ,
a/lb] is from35/65 to 60/ 40, wherei n the wei ght -aver age

nol eculgar wei ghke Ohat hecaghaeent cB@pysiNisayhabkyhengi abnel as/gpeENt S
is from1,300 to 5,500, and wherein the wei ght-average

mol eculfarn: tieirg donpfr its @100 redan el 1ysdirex aenpse gy @nsdrd utd)ng t he
main chainis from 7,000 to 100, 000; formng the hair style at
a hair tenpecCampeoeecot 5BL: can mnmpgeeric SKSIEAL EEEpcBédlfiPom the grand
subsequently cooling the hair tenperature to | ower than 50C to fix

t he focmagisdiingsofl éhe foflewiaiar 1yl itey Peétlhod according to claim
1, wherein at | east one silicon atomin the conponent (A) to which

t he pol y(N adPilal Ry FeNEPHNAcYepEgrentedaby bdended lpwinghgeneral

het er o ton}ﬁontainingalkylene group is a silicon atom ot her than
silicon® d’both ends of the or ganopol ysi | oxane segnents
constiEﬁ%+m@CHm@H@g+r@DG$@CH Zhe hair styling nmethod according to
claim1 or 2, wherein RI- ih the general {®rnula (1) is an al kyl
group having 1 to 3 carbon AYons. 4. The hair styling nethod

accordi tQ any.one of claims 1 to 3, wherein the tjmng of cooling

3
to a t ¥PFEFAPUR e 1PoETY FUPEETSBECH: t 3% A haFPUBLRAEIRE ¥ P Fardon
"bef I ing", "simy . WMth th i ng" "af t th
o casGT=anchet iSRP 0P B PGt nevHaFECRUg) &5 BBV Ir T S g
t hod |.Sing: - ] t heihai . hajr f d
The harr ASEbYE o9 e it Gt (& TS SR ARG BOSa T o GTTdPea

the h: nod “acto " i 1 .
Lemer SEORE TS T aker ChAn BOC TEoFPeat Retr Br o Tk PLry 180 3 62!

hair stybinag BREhEE B¢ CORAigME1A AHY Rl ACk 8T 451 Init Oh & bAWRET &N
water is apglied to the EgF?ﬁ%g?bre the ﬁgir KS1121 E( 041112 2

ﬁo_smet bataeapes bieal e0Naidrdh idth CeMRENBATiAQ)1 ke andiesh be dnlke
ar Y and Z are independently a hydrogen atom or a hydroxyl group;
and p and g are independently an integer of 0 to 5 provided than
when p and g are each zero, Z is a hydroxyl group and R® is neither
a hydrogen atom, an alkyl group having 1 to 3 carbon atoms nor
a group of -R’-Ph-,
(b2) an N-aklylpyrrolidone or N-alkenylpyrrolidone having
a nitrogen atom to which an alkyl or alkenyl group having 1 to

18 carbon atoms is bound,

(b3) an alkylene carbonate having 2 to 4 carbon atoms,
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7. The hair styling nmethod according to any one of clains 1 to 6,
wherein the hair is dried after the hair cosnetic conposition
cont ai ni ng the conponent (A) is applied to the hair andXB&FdEENOAR12
hair style is formed at the hair tenperature of 50C or higher. 8. A
hair cosmetic conposition conprising the follow ng conponent (A):
Conmponent OQ _an organopol ysi | oxane wherein at | east two silicon
atons in an oRfaAnEHVRHIRNSTE SHgiast heorigid tautiumpex rmaiaragai n of

t he or%? opol.ysi |l oxane are bound to pol y(Nacyl al kyl enei m ne) segnent
consi sty B Hepiid %iltooretﬁ?e]s’eﬁﬁﬂ%d B the fol l owi ng general
formula (1): 5-ECH2)-n-y (1) eR.wherein R is a hydrogen atom_an

al kyl group r{g)\?ﬁnagafctt#’?zo%gyﬁéﬁcgf%we §ﬁP£F§:IeE¥erd?36§B? ol lering|
group;gaﬁg i 3 mia al kyl ene group containing a hetero

at om 11 fa%&%ﬁ%gﬁ}%iﬁg)duﬁggrfg%éﬁgge nol ecul ar wei ght_of the

pol y( NHECY)a Ikxleneinine%1§egne Xis £Pom 1,600 t

wherei n t;eQFst ®o dR tha ; gan polysiﬂ%xh nts (a)

ol e n chgem Lo ol oyt T Teng !

wei ght - aver age nol ecul ar wei ght of the ordﬁno%ol rTOxane segnent

bet ween adj acent KS1121 E(F) 041112 pol y(N-acyl al kyl enei m ne)
segments is fr{6m 1,600 to 3, 500, (7And wher ei(8) t he

wei ght - aver age nol ecul ar wei ght of the organopol ysil oxane segnent
const i wheiregnt Kei sred medfipilreries giconm 3080 doydad),H000; R Thedhalrt are
cosnetic_conposition according to claim@8, further conprising the

f ol | owPHEsStdRpPEnERt difBprang ECpm €awponeher(;Bpndan engabi axsol vent
selected fromthe_group consisting of the followng (bl) to (b5):
(bl) a'BORBEOAETFEEr eSe¥ el b€he fol | owi ng general formula (5):
R8-(OCHZCI—|2)((JOCHZ 1) T- %%5) AY wherein R9 is a hydrogen atom an al kyl
group havi ng"3™P8 8 Ealbbh 3 FHETARIC £L3RAHY WIS REIchathdich Ray baye

hydr ogen r_a nethyl or h roup, R is a linking bond, or
a sat ufga{lgégg%ygnggf’hlpat éﬁ Bi @gﬁgngﬁé§gpgcar bon group having 1 to 3

carbon atons, and Ph is a p-phenylene group; Ais a linking bond, or
a saturated bival ent hydrocarbon group having 1 to 4 carbon atons; Y

and Z ape | ndependentl Y.y e AL ol SANdend G U ang P

and g are independently an I nteger rovi '» and
q are RREReZAr Bhe Zobfip8ndNEr oxY| 1 §F BUR-9NdaRAHS1NELt her a hydrogen
atom an al kyl group ]ﬁavi ng 1 to 3 carbon atons nor a group of
- R9- Ph2 s benzyloxydfhansl N akl yl pyrrol i done or N-al kenyl pyrrolidone
having a nitrogen atomto which an al kyl or al kenyl group having 1 to
18 carbon atons is bound, (b3) an al kyl ene carbonate having 2
to 4 carbon atons, KS1121 E(F) 041112 (b4) pol ypropyl ene
gl ycol 1havi ng Taenineligr cossedde momgodiariomeisghtorafint0& ¢ @15:i@08,, and
(b5) a lactone or cyclic ketone represented by the foll ow ng

wherein the component (C) is lactic acid or malic acid, or salts

thereof.

12. The hair cosmetic composition according to any one of
claims 9 to 11, wherein the contents of the components (B) and

(C) are respectively from 0.1 to 40% by mass and from 0.1 to 20%

by mass.

13. The hair cosmetic composition according to any one of
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(6)(7)(8) wherein X is a nethylene group or an oxygen atom R and R12
are substituents different fromeach other; and a and ‘
i ndependently 0 or 1; and Conmponent (C): an orgg%sggégg%gy§ %c
acid which may have a hydroxyl group, or a salt thereof. 10. The
hair cosmetic conposition according to claim9, wherein the conponent
(B) is henzyl al cohol or 2-benzyloxyethanol._ 11. The hair cosnetic
conpos Fﬁ?&ﬁéaécB? dhrg TS FREPTRREPS hRehECThABbRR oronerst | @t ¢
acid or malig %Ciden r Bths th reoE. 12. The hair cosnetic

conposi tion a8c8?8.n§ o'any &ne BP€"&Fms 9 to 11, wherein the
contents of the conponents (B) and (C) are respectively fromO0.1 to
40% by mass and fromO0.1 to 30% by nmass. 13. The hair cosnetic
conposk i On AcKRL dhNor t 8o SR PRE Hipo&Blia] Eé&%n?fﬁ%g@o%féﬂﬁ %EO
12, further conprising the follow ng conponent (D), nponent (D): a
set pokyeRein thde dbpdRénit CAPHMBL §=CRERASI FioR BEE YrHRY cbRstlstii My
13, wherein the conponent (D) is selected fromthe group consisting
of an a€r yhi acpellyeepodfted wndy bpyinglipgene hased palsydihbolyker.The
hair cosmetic conposition according to claim13 or 14, wherein the
content of the conponent (D) is fromO0.05 to 2096 by mass. 16. The
hai r cosnetic conposition according to any one of clains 8 to 15,
wher ei A5t he cdtherhaisf adrmeivinprmemos(iA)iars fammdir too GeG6: 13y or
mass. 17. The hair cosnetic congosition according to any one of

cl ai ns18 ./t Bhareintled qonteract §he|eomperpmt G ashiremcdndf tioAidhg

agent .
by mass.

l6. The hair cosmetic composition according to any one of
claims 8 to 15, wherein the content of the component (A) is from

0.01 to 50% by mass.
17. The hair cosmetic composition according to any one of

claims 8 to 16, which is a hair styling agent or a hair conditioning

agent.
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