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] (E Copolymers of acidic vinyl monomers and basic vinyl monomers.

Typical copolymers are amphoteric copolymers which are obtained by copolymerizing a monomer mix-
ture of 45 to 55 mole% of an acidic vinyl monomer or its salt and 45 to 55 mole% of a basic vinyl monomer
or its salt in the presence of a known radical polymerization initiator or in the presence or absence of a .
55  known promoter at I50°C. The molar ratio used herein is intended to mean a ratio in a case where the vinyl
monomer has one acidic group or one basic group in one molecule. In the case of a monomer which has a
plurality of acidic or basic groups in one molecule, the molar ratio should be suitably controlled so that
the net electric charges of the respective monomers are substantially zero.
The acidic vinyl monamers should be compounds having both an acidic group such as a carboxyl
60  group, a suifone group, or a phosphate group and a polymerizable vinyl group in one molecule. Examples
of such compounds include unsaturated monobasic acids such as acrylic acid, methacrylic acgd, crotonic
acid, vinyl benzoic acid, 2 acrylamido-2-methylpropanesulfonic acid, styrenesulfonic acid, vinylsulfonic
acid, allylsulfonic acid, methallylsulfonic acid, 3-methacrylpropanesulfonic acid and the like, unsaturat-
ed dibasic acids such as itaconic acid, maleic acid, and fumaric acid, and monoesters thereof. The salts
65  of these compounds include, for example, sodium salts, potassium salts, and ammonium salts.
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ing one bath-type permanent waving agent, the following method is used. ‘

- 55 The agent of the invention is first applied to hair. Prior to the application of the agent, it is preferable
that the hair is wound around rods, coflars or a heatable handy set instrument so as to wave it in a de-
sired form. if gentle waving is desired, an ordinary blow finishing method using a dryer or a brush may be
used for the waving. The amount is preferably from (0 to I50 mi for one application, which may vary de-
pending on the conditions such as of heating. Subsequently, the hair is heated to 40 to 160°C. The heat-

80 ing temperature and time vary depending on the degree in which the hair is allowed to be damaged, the
types of peptide and buffering solution, the pH and the preparation ot the agent of the invention. The
healthy hair which is free of any permanent waving, hair dyeing or bleaching is tl_'eated more advanta-
geously at higher temperatures. However, taking into account the damage of the hair by heating, the tem-
perature is from 40 to 160°C, preferably from 40 to 80°C. In order to prevent the moisture from evapo-

65  ration from the hair, it is effective to cover the hair with a cap and to moisten the hair. The heating time
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EP 0 235 783 Bl becones longer at |ower tenperatures. For the same reasons
as described above, the tine is below 30 mnutes, preferably from3 to 10
m nutes. On the other hand, with the m&zsmanmas been subjected to

per ggnent wavi ng, halr dye| ng or bleaching, i.e. with chenmically treated
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stability. Exanples are described to illustrate the invention, which should
not be construed as | iwateat ammwnitshesalutiomt i (pB aFustedariga 8.0 A

cunul ati v cont act enhancenent test nethod was byrithectuse fodr ammaindat i ng,
sensitizing potential of reducing agents indi cageaus Bdiugipnin the gui nea

pig skin. The results are shown in Table |I. 20

Table 1 25 RedRGR{ solution: Sensi ti zi ng

Chal | engi sg Aver age * Condi t| ons

Condi ti ons q:@gb%r&?altrﬁ ensity (n10) 30 5.0

Cong. Sol vent Conc ol vent (% % 35

Thi ogl yceryl ei%r?gnol 100 . 95. og -

0 n-butyl2set hefhe-ﬁgﬂlt%ahf 645 Wa€wound zbout a rod, to which the first soliitnWas applied, followed 53 Jins-

wat er lng with water hftds 375; i0p201dd 30 minutes g applying the second solutidn &Ppblrlﬁibiﬁﬁt& %@ rod

30 e?removled tand the wags® hair trﬁmw?fxah:;’:ed by beat:ty texpent:;o 3 %5 Thi Ogit I¥0er ol
uati @ accorging to the owmg evaiyation a Yy companso

‘;’ 5 5 Ot hasgol ink Wem wavmggtreatments z Bd % H

do. 0.8 *: maxi MEgHGH©ion Bhandadaanpl e 2 First soI utions for

a cold pernanent wavi ng agent having the follow ng conmpositions conprising
thio- 60 gl yceryl al kyl ethers d lsteiy/| - 2- mer capt oet hanol (conpounds
of the irffention), and thioglycollTc acid and cysteine (both for control)
were prepared and subjected to a dpl d peataveslly whtong agent for eval uation
of wave formability. 65 5

A relatively weak
40

X weak

W/ 45

50

55

60

65

B e |




i

tP 0 235 783 Bl First solution: reducing agent

5. 0% 5 'EDTA 0. 5% ammoni um
bi carbonat e EP 0235 7833810% 10 n- pr opanol
~40%wat er, ammoni a solution (pH adjusted to 9.0 15

by%e use of ammoni a aqueous sol uti ofi) Second sol ution: 20
sodi um bronmat e Table 2 5. 0% wat er
95. 0% 25 The healthy hair tress was wound about a rod, to which the
first solution was applied, followed by rins- ing wwth water after 3, 5,

10, 20sand 30 m nutes and applyrng tne second sorutton. ATter 10 m nutes,
the rod was renoveliiest Sotuvbyrd hair trEss1iest By Tahe dbindiaas)t y
experts. The eval uati on was made according to the foll ow ng eval uation
standards by conparison with wave 30 formabiTTt{y 1'"n known pernmanent wavi ng
treatngnts. Eval uation Standards: 35 3 5 10 20 30

[err] strong Q relatjvely strong [err] relatively weak 40 x = weak 45
50 55 60 65 6 EP 0 235 783 Bl Table 2 5 First Sol ution

Appl i cat i oFnMeREYTE (Rampounds

&

__‘:I))'hi ogl1§/(5:eryl qéigﬁﬂjﬁc%'t'zi)ﬁern'b“%?l Iene/heenrt e %Onpou&)ds 6 @@ [err]
[err] Thioglyceryl n-propyl ether o © © ©® ©
20 Thioglyceryl isopropyl ether O ®©® © ©® O
s Thioglyceryl ethyl ether 0 © © © ©
25 Thioglyceryl methyl ether o ©® © © ©
Thioglyceryl n-octyl ether A o] o] © ©
30 1-Phenyl-2-mercaptoethanol 0 o © © ©

35 Control

Thioglycollic acid JAN JAN o] 0 ©
4 Cysteine x x A A A

By using ethanol instead of n-propanol, the first solutions having the above formulation were pre-

45 Pared and subjected to a cold permanent waving treatment for evaluation of wave formability. The treat-

U/ ment followed the above described procedure. The evaluation results obtained were the same as the
ones shown in Table 2.

Example 3

50 Heating one bath-type permanent waving agents indicated in Table 3 were prepared and their wave
formability and retention were tested. The results are shown in Table 3.

[Measuring Method]

5 Measuring tests for a degree of waving and a wave retention

() Ten healthy hairs of Japanese, each having a length of 15 cm, were put together and wound about a
glass tube (diameter of I0 mm). These tubes were immersed in the respective treatment agents at 30°C,
60 50°C and 80°C for 20 minutes. After sufficiently rinsing with water, the hair was removed from each
glass tube and was held coiled. The length of the hair coil was measured.
The degree of waving was determined according to the following equation.
Degree of waving (%) = Y/(X-Y) x 100
X: overall length of the hair (15 cm)
g5 Y- length of the hair coil (cm)




Thloglyceryl n- propyl et her 0 [err] [err] [err] [err] 20 q

Thi‘ogl yceryl isopropyl ether 0 [err] [err] [err] [err]
Thi ogl yceryl ethyl ether EP0235783B1 (O [err] [err] [err]
[erk% 25 - Thi gl yceryl nethyl ether - 0
[err [err] [err] [err] Thioglyceryl n-octyl ether “*A 0 0
[err] [ er r J(i) 38 hair used in () vabhiedriel foP erveiag wifik @atidtcins |suspended. Thereafter, it was gen- 0
0 [err] ylsr%qv for was ite fpwnersi n agpeoqsmo{y ng{i@ﬁ% pgdl%pqulsulfate at 40°C. The

OW E i h 1

A A ’e‘ ly rinseg ?n %tah of the h was again measured. The wave reten-
was det mg tot uation. .
X X err err%vFerr usi n Q i nstead of n-propanol, the first
solutlons havi ng the above fornulaabggegeag #e9indoapeeed and subjected to
a cold pernanent waving treatnent $agheMg o8&t tR8 Rhiyave formability. The
treat- nment fwhvrewRdtéAtiaho(8) des bt piotodiigmethio—awakwal x0b00esul t s
obt ai nedowere the sanme as the onesdeypae bff wabing?imhxdiptelP Heating one
bat h-type permanent wavi ng agents afidecatedatmefitble 3 were prepared and
their wave formability and retention were tested. The results are shown in
Tabl e 3. [Measuring Method] 55 Measuring tests for a degree of waving and
a wave netention (1) Ten healthy hairs of Japanese, each having a | ength of
15 cm were put together and wound about a gl ass tube (dianeter of 10 mm.
These tubes were imMmersed in the respective treatnment agents at [err] 60
[err] and [err] for 20 mnutes. After sufficiently rinsing with water, the
hair wagorenoved fromeach gl ass tube and was held coiled. The |ength of
the hair coil was neasured. The degree of waving was determ ned accordi ng
ta_t;he followi ng equation. Degree of waving (%9 = Y/(X-Y) x 100 X: overal
| ength of the hair (15 cnm) 65 Y: length of the hair coil (cm 7 EP 0 235
783 Bl é5i) The hair used in (i) was air-dried for one day while leaving it
as suspended. Thereafter, it was gen- tly noved for washing while i mersing
in an aqueous solution of 0.5%sodiumlaurylsulfate at [err] The washed
hair was sufficiently rinsed and the length of the hair coil was again
measure@ The wave reten- tion was determ ned according to the foll ow ng
equation. 5 degree of waving after washing of the hair Wave Retention (% =
x 100 10 degree of wavi ng

i mredi ately after treatnent 15 20 25
35

40

50

S5

65




30-35 40 45 50 55 60 65 EP O 235 783 Bl Table 3 5

Treating Degree Wave Conposition Tenpera- of
Reten- ture Waving tion [err] EP0O23§788B1° (% 10 Reduci ng Agent
pH-—-Conc.* (% Inventive Conpounds 15 Thioglyceryl n-butyl 9.0 0.82#% 30
31~ 50 ether do. 50 49 78 20 do. 80
64 85 Thi oglyceryl n-octyl 9.0pzpial 30 26 43 25
et her do. 50 37 50 go. 80 57 83
30 1- Phenyd—z2 O A WL ) 30 3o B LB AP E-00+ haNO
do. 5 .50 53 82 do. Tr8Ating D&Jree WHBe Control
Cyst ei ne Composi@idn 0.6 30 Pémpera-320fi0. dReten- 50
30 44 45 do. doture 80 Waving53tion 76
Prior col d wuving - > r—— 36 50¢{°C) 80 afeht** sb¥F The
concentg ati on BedupdngHhgentp was BBt e€ohgel to be at a sane level for the
respective reduci ng agents. (%)
Inventive Compounds
15
Thioglyceryl n-butyl 9.0 0.82 30 31 - 50
ether N
do. 50 49 78
20 '
do. 80 64 85
[ Thioglyceryl n-octyl 9.0 1.10 36 26 43
25 ether
do. 50 37 50
do. 80 57 83
®  1-Phenyl-2~ 9.0 0.92 30 36 54
mercaptoethanol
do. 50 53 82
! B do. 80 65 88
§ Control
0 cysteine 9.0 0.6 30 20 32
do. do. 50 30 44
] .
45 do. do. 80 53 76
N o °
: Prior cold waving - - 30 50 80
agent**

50

* The concentration of the SH group was de?ermined to be
at a same level for the respective reducing agents.
55 .
** PFirst solution: 7% thioglycollic acid, pH 9.0,
immersed for 10 minutes.

60 Second solution: 4% sodium bromate, immersed for 10
minutes.

pH adjustment: 0.2 M ammonium chioride/ammonia buffer solution.
Solvent: thioglyceryl n-butyl ether/30% n/propanol thioglyceryl n-octyl ether/30% n-propanol 1-phe-
65  nyl-2-mercaptoethanol/15% n-propanol




———

55 ¥* H st solution: 7% thioglycollic acid, pH 9.0, imrersed for 10

m nutes. 60 Second solution: 4% sodi um bromate, inmmersed for 10

m nutes. pH adjustment: 0.2 M anmoni E@P03e5e8 8¢/ anmoni a buffer sol ution.
Sol yent: thioglyceryl. n-butyl ether/30% n/propanol thioglyceryl n-octyl
et her/ 30% n- propanol 1 -phe- 65 nyl -2-ner capt oet hanol/ 5% n- pfopanol 9
EP 0 235 78&%xBdpdxanple 4 Heating one bath-type permanent waving agents
having the followi ng conpositions were prepared. 5  Conposition 1: A

t hi ogl yceryl Heaﬁ'rm%ylp bagh-tyiesy permanent waving agents having the following comosifiingvere grepared. B

n-propangl  composition 1: 30.0 C hydrolyzates
of keratin protelns ) 1.0 (MW 630) D stearyl

trimet hyl ammoni g cﬁﬁ%égy\cer)&l n-butyl ethed. 0 E  poly f)yl ene |auryl
et her - .0 20 (E.O 23 noles) F

anmoni umgbi car b@atmg-propanol 3. ®gGo arginine

pH adjusted to 8.5 25 H  perfune

0.2 1 i on- exclandgevelyzates of keratin proteins 1.lal ance 30 100.0

35 Cand F were tM3®0l63G) i n the ion-exchanged water purged with
nitrogemng to which a solution of A, Db E and Hin B was added. Finally, the

m xture was adj it sskearyH tyinethyiamnonitom Givdaxide on 1..040 A
t hi ogl yceryl n-octyl ether . |.5(% B n-propanol
30.0 45 E polyosyethidens dauryl ether 1.0

1.0 D  getyl trinetBn@addRRBN ori de 2.0 so

E anmoni um chIEpride . bi 3205 F ammoni a
waler (28% ammonium bicarbonate pH 9.0 55 . G perfume

0.1 H ion-exchange ter al.ange<60
100.0 C=snd E m@eg%’%j%is'\g’lq}f‘ed i n nitrogen-purged !pgn-ag)jgﬁé‘:ﬁgeggwat'gr, to
w![ ﬁhchi sol uti opyg ofpé.fl{&eand Hin B was added. Finally, ghg pH was adj usted

% I ion-exchanged water balance |
100.0
%5 and 1 1n B was added. Fnaly. e misire was aclstee ot by g vemor . o o souon of A, 0. &
Composition 2:
40 A thioglyceryl n-~octyl ether 1.5(%)
B n-propanol 30.0°
U as C calcium chloride | 1.0
D cetyl trimethylammonium chloride 2.0
50 E ammonium chloride 2.5
F ammonia water (28%) PE 9.0
55 G perfume | 0.1
B ion-exchanged water balance
€0 100.0

C and E were dissolved in nitrogen-purged ion-exchanged water, to which a solution of A, D and H in
B was added. Finally, the pH was adjusted with F. :

65
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65°10 ' EP 0 235 783 Bl Conposition 3: A 1-phenyl -2-nercaptoet hanol
2.0 (% B cationized cellul ose (commerci aIBname 0.5 Pol ynmer JR400, by

Uni on Carbide Co.) 10 C n-pr5B473p 763 B1 - 15.0 D

st &Fyl tri met hyl ammoni um chl ori de 2.0 E glycylglycine h

: | ysi ne pH adjusted to 9.0 G perfune-

0.2 20 H Crewpesiisthanged wat er bal ance 25 |

100.0 B and E werge disso]ved in nitrogen-purged ion-exchanged water, to
whi ch a sol ut i%®n :bTP@Fnﬂ-’a%'UF‘@‘FﬁP@Q\g@Wded Fi nal |y 2«OH&)pH was adj ust ed

\ém })?%Fsggo CO[B)OSI t‘I:Dn {5 ceﬂgfogé:-ewom{]er%uitgl neatmheero.530 0C
di met hyl ani noet h 4%% by Union Larbide Co.) '
acryl am de- 2- r@tt}yllplr&pmul fonic 40 acid CO?S mer D sodium

chl oride 3.0 45 E stear ri met hyl ammoni um
chloride 2.9 Fsedrppi 4#& 1.0 50 G
ammoni a wat er ﬂ‘im}f% (fus ef hlordd(f H perofuma

0.2 | ion-exghangssk cine bal ance 53,800 .0 60 C, D
:and F Mere dissolved l%,!ralﬁﬁlftrogen purged ion-exchanged water, to which a
solution of AF E ppglidéin B was added. Finallypgt hangt‘gastadguet ed with G
65 EP 0 235 783 B1 Cains 1. A hair waving agent conprising as its nain
i ngredi ent a t&i quenfeme/l al kyl ether of the follow ng@L@ - nmula (1) or

1- pher®l - 2- mer eapt oet hanol of the following formula (I1)

H ion~-exchanged water balance
N\
25 100.0
B and E were dissolved in nitrogen-purged ion-exchanged water, to which a solution of A, D and G in
C was added. Finally, the pH was adjusted with F.
30 Composition 4:
A thioglyceryl n-butyl ether 2.0(%)
35 B n-propanol 30.0
C dimethylaminoethyl methacrylate- 0.5
acrylamide-2-methylpropanesulfonic
40 acid copolymer
D sodium chloride 3.0
45 E stearyl trimethylammonium chloride 2.0
N F ammonium chloride 1.0
50 G ammonia water pH adjusted to 9.0
H perfume . 0.2
. I ion-exchanged water ‘balance
100.0
60 C, D and F were dissoived in nitrogen-purged ion-exchanged water, to which a solution of A, E and H

in B was added. Finally, the pH was adjusted with G.
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54qerr] 10 in which R represents an al kyl group havi ng_LLgm_l_t_g_ZO__ca,Lbon

atons.” 2. The hair wavi ng agent accordi ng to dai m 1, wherein said main
5

ingredient is a thioglyceryl n-butylERO235Z83Rt Jm " ent
acgording to Caim1l, wherein said main i ngre edi ent II mllﬂlmml'm“ﬁt hyI
ether. K> Patent ansprkche 25 17" Mt &l zum Haar ewet | en
unf assend ablainldaupt konmponent e ei nen Thi ogI yzeryl al kyl ether mt der fol -

genden For rrel A halgﬁgvmg .'=1genrI com\éﬂsmg as | sr r%g‘l éealrea;ﬁn%ogggegyl LIIRJI &ﬁé?%?tﬂe EJWMHE Ift:r-I fHs

o CI?:%CI_IC:Q Ruta () or t-pheny-2 mercaptoethanol o the ploh la (1) ()

bH wobei R fOr eine Al kyl grupps ok} cgcghgg,zo Kohl ensmoffatomen steht. 40

2. Mttel zum Haarewel|en gemaB An é)ruc 1, wobei der Hauptbestandteil ein
Thi ogl yzeryl -n-butyl - ether ist. B1ttel zum Haarewel | en gemaB Anspruch
1, wobeioder Hauptbestandteil ein Th| oglyzeryl ethyl ether ist. 45

Revendi catl ons 1. Agent d' ondul ati on des cheveux conprenant en tant que son

princi pal ingredient un thioglycé6ryl al 6ther de la formule (I) suivante
ou | e phényl-1 nercapto-2 ettpwdggm+-aMormul e ((f)) suivante: HS -
CH2 CHCH46R (1) M % CH2CH $

(rr)y o 60 ou R repr65ente un groufal kyl e ayant de 1 & 20 atones de

car boneI edl l[n ﬁg, reﬁregen %“g'ky'ik,ﬁﬁf 9@8‘4? cgrgéao%"lsa revendi cation 1, dans

| equel £|m|1 J?élrp oy Didreditmbil b iogEdi hbutyl .
Agent dzmndeth@.t I on des cheveux sel on revend| cation 1, dans Ie%uel | edi t
i ngr edi ent pBi Thehpiawavisgagetacyring torﬁlaygﬁ y@efﬁ'y paicimayingresfety a thigglyceryl etfyl ether.

o/ Patentanspriche

25 1. Mittel zum Haarewellen, umfassend als Hauptkomponente einen Thioglyzerylalkylether mit der fol-
genden Formel | oder 1-Phenyl-2-Mercaptoethanol der folgenden Formet ii
HS - CHZCHCHZOR (1)
i
30 OH

a5
HS - CHZES<O> (11)

“ wobei R fiir eine Alkylgruppe mit 1 bis 20 Kohlenstoffatomen steht.

40 2. Mittel zum Haarewellen gemiB Anspruch 1, wobei der Hauptbestandteil ein Thioglyzeryl-n-butyl-
ether ist.
3. Mittel zum Haarewellen gemaB Anspruch 1, wobei der Hauptbestandteil ein Thioglyzerylethylether
ist.
45
U Revendications
1. Agent d'ondulation des cheveux comprenant en tant que son principal ingrédient un thioglycéryl
alky! éther de la formule (1) suivante ou le phényl-1 mercapto-2 éthanol de la formule (ll) suivante:
50 :
HS - CHzti:HCHZOR - {I)
OH
55
. HS -~ CHZICH —@ {II)
: OH
60

ol R représente un groupe alkyle ayant de 1 & 20 atomes de carbone.
2. Agent d’ondulation des cheveux selon la revendication 1, dans leque! ledit ingrédient principal est le
thioglycéryl n-butyl éther.
3. Agent d'ondulation des cheveux selon ia revendication 1, dans lequel ledit ingrédient principal est le
65  thioglycéryl éthyl éther.
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