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PERVANENT WAVE SOLUTI ON 5 The present invention rel at'es t;Zén (O
i mppdvanment in a nmethod of producing a one-step pernmanent wave sol ution.

per manent wave sol utions heretofore known, 10 wave sol utions of -a -

¢p type have been enpl oyed for about forty. years. A two-step type

per ent wave sol ution conprises a first §91ution whi ch practically

cont ai ns anmoni um t hi ogl ycol ate as a mai n conponent, to which a caustic (w“

al kali or an alkali carbonateis added, 15 and a second sol ution which is
practi.cally an aqueous sol ution of alkali bromate. According to the

wi dely believed waving theory, permanent waving is carried out in the
foll owi ng manner: by applying the first solution to hair, the sulfur bond
(-S-S) of cystine 20 contai nedPERMANRERTI WAVBi SOLUDDORI tutes hair is cut
off (-SSH HS-) by neans of hydrogenation, thereby softening the hair into
a condition wherein it is curled or strained, and then by applying the
second solution to -2- the hair, the cut off bond is recovered by
oxidation (-SSHHS + [err] -->-S-S + [err]) so as to fix the curls in
the hair. Since a conventional permanent wave sol ution conprises a first
sol uti on which contains

5 The present invention relates to an improvement

in a method of producing a one-step permanent wave
solution., if,

C

Among permanent wave solutions heretofore known,
10 wave solutions of a two-step tYpe have been emploved for
about forty years. A two-stap type permanent wave
solution comprises a first solution which practically
contains ammonium thioglycolate as a main component, to

which a2 caustic alkali or an alkali carbonateis added,

[
n

and a second solution which is practically an aqueous

solution of alkali bromate. According to the widely C

[

velieved waving theory, permanent waving is carried out
in the following manner: by aéplying the first

solution to hair, the sulfur bond (-S~S-) of cystine
contained in keratin which constitutes hair is cut off
(-5-d H-S-) by means of hydrocenation, thersby softening
the hair into a condition wherein it is curled or

strainsd, and then by applying the second solution to



5 alkali (alkali carbonate, caustic alkali, or anmonia) to such an .
- excessive degree that the first solution has alkalinity (i.e. the g AFA y
in terns of m., of 0.IN-HCO which is required for neutralizing 1 m ™ of
the relevant alkali) of nore than 3.5, when hair is coated 10 with the

first sol uti-on, a cyanide (e.g. potasium egeanide) is imediately produced.
The cyanide acts to cut off the sulfur bond (-SS-) of cystine. Mire

specifically, a reaction between cystine (RS S-R ¢ Ker at
and’, pot assi um Ehanhaér ¢ KERS gHEOpEE, BOT giorg?gﬁgr%gr§£g§§f$ 'Qﬁ% eratine)

I{'S'.R I.”.g.f(:.%%sné%-%‘;' asd&') orers- Hrrdy 90,08 B Tk tht) Rt oun
ey YA e v RN U R R
Page 56, publ | BB%fleP¥n  ERADRICES VAL ERRL Qoi%?lngdw}@ﬁ”coﬁga?ﬂg‘m in the

foll ow ng che or nu I ocyanat e I's oxidized with
~oxi di zi ng. asenslkélﬂakalﬁélﬁoeaeasaatef EQGS%?EOEQkéﬂiUtb?namﬁbkﬁéb to

‘bromate, if the - second solution is used, or by red prussi ate
(ferr'Cyan'de)sﬂ@hcgn'ExéeQﬁlpéodHQEeénthBE EﬁétELkSQUsdlutlon has
alkalinity (i.e. the quantity, in terms of ml., of
0.lN-HCl'which'is required for neutralizing 1 ml. of the
SR | relevant alkali) of more than 3.5, when hair is coated
10 witﬂ'the first solution, a cyanide (e.g. potasium
cyanide) is.immediately produced. The cyanide acts to
cut off the sulfur bond (-S-S-) of cystine. More
specifically, a-reaétion bétween cystine (R-S-S-R, R

representing keratine) and potassium cyanide (KCN)

=
w

occurs in two ste?s.as shown in the following chemical
formulas (i) and (ii):
R-5-~8-R + KCN == R-S-CN + K-S-R ... (i)
Q—a-\.N-I-K— -R= RSR‘“KSCN ees (il)
As shown above, lanthionine R-S-R and potassium
20 thiocyanide are produced by this reaction ["CHEMICAL AND
. PHYSICAL BEHAVIOR OF HUMAN HAIR" by C. R. Robbins, Page
- 56, published.by Fragrance Journal in 1982]. Then, as
shown in the following chemical formula (iii), thiocyanate
(-scN) is oxidizeq with éxidizing agent, a main

25 component of the second solution, alkali'bromate,_if the



of per manent wave sol ution even if the second solution is not used.
As rlesult of the oxidation, 5 cyanides are produced. -SCN + [err] --->
-CN\&/[err] ... (iii) Meanwhile, lanthionine RRS-Rremains in the hair, and»
when | anthionine is fixed, the hair is supposed to be permanently waved. 10
After various studies, the inventor has3$found it quite erroneous to ’
consider, as in the conventional waving theory, that permanent waving is
carried out sRyogH! kbRt 96h 18ewskl,Ubrbegdral §¥§Eg@§tgy means of
hydrogenation with a nmercaptan , and by fecovering the 15 cut off sulfur ,
bond by nmeapgestieykdatieonwhiiehedk. al byt-padduthe innvaat Qashasfigurd it -
correct to consider that permanent waving is carried out, on application of
t he conventobnahet permaapntygaveagelatliohi ereni Aft hBeSkepsnaxpr essed by the
above chem cal formulas (i) to 20 (iii), cutting off the sulfur bond with
t he cyani desahdtienower potf uskd.cut Asf & geshilit béndhky oxsddasioh,oxi dati on.
As stated above, cyanides are produced, when the first solution is applied
to the h3ircyanédes dseoppodueddsition of keratine by the mercaptan which
[ h -4-
s the -SCN + 02'—9 -CN + 502 eee (iii)

Meanwhile, lanthionine R-S-R remains in the hair,
and when lanthionine is fixed, the hair is supposed to

be permanently waved.

N
10 After various studies, the inventor has found it
guite erroneous to consider, as in.the conventional
waving theory, that permanent waving is carried out by
cutting off the sulfur bond of cystine by means of
hydrcgenation with a mercaptan , and kv recovering the
“15 cut off sulfur bond by means of oxidation thereof.
Instead, the inventor has found it correct to consider
that permanent waving is carried out, on application of
the conventional two-sfep type wave solution, in the
N

steps expressed by the above chemical formulas (i) to
20 (iii), cutting off the sulfur bond with the cyanide and
recovery of the cut off sulfur bond by means of
oxidation.
As stated above, cyanides are produced, when the
first solution is applied to the hair, due to decompo-

25 sition of keratine by the mercaptan which is the



mai n conponent of the first solution and the alkali. Cyani des thensel ve
are, as w dely known, strong poisons, and further, they react iron in hai
ta form hexacyano ferrous- or ferric- conpounds (yellow or red 5 {g
prussi ates), which further react iron ions in the blood to becone

poi sonous than the cyanides, thus causing net - only damaged hair and falling
hair, but also anem a and cancer, and exerting bad influence to pregnant
worren (or enbryos). Furt her, thlocyanate 10 remaining in the hair can
reac{ with matemaiheqomnenhatrOfstbhaﬁboabdsobupi@uucedcyhﬁidbbalihus
causiyng deconpose of hair and a short duration of the permanent.waving
effect. of only GﬁénﬁéeﬁmﬁhﬁﬂﬁﬁﬁgesmﬂF?e paavidgly nknewn, 8BFAB2d and
renoved of curls bove %lndln of ,the piochem cal facts by

t he inventor |sPPﬁ§°B§S|§"9f;?ﬁEgBFesE ?Yyrﬁ BoéEBnlh%eRalflﬁﬂ £8F®er ni ng

th duct t Th t
Sol Ut on can beRGEBAYARCLERRguRa: Phr EoaEies| Fanouses (VeLTph ok IS | ¢

he vound narr Breh¥48tap I crRifn’ BRFERRE Pohdsc  Sofrra 95%“@"5'0 pé25
mnutes; (2) Thg, Beadeal pbiEnuSibekpBOUEhELa"Ehn : RaPcBhidas TolHks 10 10

20 m nutes, and en the ca
causing not only damaged hair and falling hair, but also

anemia and cancer, and exerting bad infiuence to

K,/ pregnant women (or embryos). Further, thiocyanate

lOIremaining in the hair can react with water when the hair
is: shampooced to produce cYanides,.thuS'causing decompose
of hair and é short duration of the permanent waving
effact of.only one to two months, while leaving the hair
damaged and removed of curls.

15 The above finding Of the biochemical facts by the
inventor is the basis of the presently proposed inven-
tion concerning the n‘oauctlon of permanent wave solution.

- The one-step permanent wave solution can be used
in beauty parlors as follows'*

20 - (1) The hair is wound on a plurallty of rods and
fastened with rubber bands while coating the wound hair
with 50 ml. of the permanent wave solution in about 20
minutes;

f(2) The head of the user is cbvered with a cap for

25 about 10 to 20 minutes, and then the cap is removed; and



.(3) The hair as wound is rinsed with warmwater, and after a | apse of a

Y mnutes, the rods are renoved fromthe hair. The setting is then
conpl eted by conb- ing the hair under using a hand dryer while taking 5
advant age of residual noisture in the hair. If desired, all or a part of

the hair may be re-wound on rollers hag.ng relatively |arger dianeters
(e.g. 1 to 2 cn than the rods, and then dried by applying thereto O hot
air of about 50 to 60 C for about 15 mnputes, so as 10 to produce |arge
curls.  Even aftel) vER$iBRLE 3R YRR trfinsed it wamstwakeni |y the

sanme di aneter t hose, of the_rollers., According to the findings of thg/

i nvent or, tﬁf‘%s‘?aﬁbelf o LAR%R Ahe S‘L[%‘b B HeSRont ERREP D 36 FFEmAYRS er manent
waving is carri out_ by a i nation of hydrolysis, of e sul fur bond of
cystine (- st-a%zlﬁ itheeﬁ?a}lgS- Oc—ﬂgé)ss?t%ﬂbg stibs rﬁlm?%]c%'?ﬁe‘i !1??@ FHA™RTre sul fur
bond by ne ' : | Vi n curtail ment
of 20 the g{\}g g{}?éj?{@rlrg ?&e%éu)% e‘géjﬁr?]%r?#gpér%%?r&‘{%%? \é\%?’f’r‘?% of the waving
effect aye If\dddidWos Nads AT %&&Méuﬁﬂ_%%ﬁfﬂt |y Further, in
appl yi ng pernmanent” wave solutions, It I's an inportan prdﬁﬁen1to elimnate
the poi sonqiss BidECtHI1 Corrnd desransE hen@yANO AfF NdISrélwound on

rollers having relatively larger diameters (e.g. 1 to 2

cm) than the rods, and then dried by applying thereto

s

L]

+

hot air of about 50 to 60 oC for about 15 minutes, so as ;J

10 to pfoduce large curls. Even after washing, the large
curls maintain substanﬁially the same diameters as those
of the rollers.

-According to the findings of the inventor, by
using the above one-step permanent wave solution,

15 permanent waving is carried out by a combination of
hydrolysis of the sulfur bond of cystine (-S-S5- + H20
-S5-0H H-S-) and subseduent recovering of the sulfur bond
by means of dehydration.

In conducting permanent waving, curtaiiment of

20 the overall time required and improvement in durability
of the waviné effect are the things that should be
pursued consistently. Further, ip applying permanent

wave solutions, it is an important problem to eliminate

the poisonous effect of cyanides and hexacyano ferrous or

3]
[&)]

ferric compounds.



25 ferric conpounds. Preferred embodi ments of the present invention
provi de a one-step pernmanent wave sol ution which is capable of solving_ the
above-nentioned problenms in a basically chem cal manner, and al so of
further curtailing the 5 overall tinme required for pernanent wavi ng,
whi ch provides curls with durability which is inproved to a significar
extent. The invention-provides a nmethod of producing a one-step pernmanent
wave sol ution which consists of mxing together conponents essentially
consrstrng of (by weight): 10 thioglycolic acid: 2.5 to 3.5% 28 %
anmoni‘a water: 1.0 to 4.0% caustic soda-@¢ caustic potash: 0.045 to
0.075% preferably 0.06 to 0.07% nonoethanol ami ne, di et hanol ami ne, or
triethanol am ne: 15 0.03 to 0.06% tartaric acid or citric acid: 0.1

to 0.2% ethyl alcoholy %ﬁ%{‘ Q,@ nﬁar}ﬂ:(fd e | g serthe I enai nder,
oration

alkalinity of the abovEs erng adjusted to 2 ot nore than 3.0,
preferably w tRhhgeatidnge Obr%deboazoﬁe-step permanent wave solution

which is capable of solving the abdve-mentioned problems in a
basically chemical manner, and also of further curtailing the
5 overall time.required for permanent waving, and which

provides curls with durability which is improved to a

kj- sigﬁi‘icant extent.
The J.nventsxé)enn pDreor lafine > & wae‘;ehosdolouftlp oaucmg a
which consists of mixing together components
essentially consisting of (by weight):
10  thioglycolic acid: 2.3 to 3.35%;
28 % ammonia water: 1.0 te-4.0%:
caustic soda or caustic potash: 0.045 to 0.075%,
preferably 0.06 to 0.07%;
moﬁpethanolamine, diethanolamine, or triethano;amine:
15 0.03 to 0.06%; __
LJ _ taftaric acid or citric acid; 0.1 to 0.2%;

ethyl alcohol: 0.6 to 3.0%; and
aistilled water: the remainder,
alkalinity of the above solution being adjusted to_
20 not iore thaﬁ 3.0, preferably within a range of 1.0 to

2.5' . .
The invention also provides a one-step permanent

wave solution as produced by such a method; and a

method of permanent waving employing such a solution.



uch a nmethod; and a nethod of permanent wavi ng enpl oyi ng such a

f@; tion. -7- Sone enbodi ments of the invention will now be described in:
jr&ater detail. The permanent wave sol ution according to the invention may
further contain arbitrarily selected 5 additives such as perfunes-and
coloring materials provided that the gdditives do not act counter to the

obj ects which can be achieved by the $ol ution. The pernmanent wave sol uti on
of the invention may be used by a nethod substantially simlar to that of !

10 the convent | ongly DNelhdtfl® JIEIRNSHy MUY a5y ddvever. in-the

case of the wave solution I nventl1 on, perfb required for ¥
covering tfasdisitfed ifaftedtdy @i can be as short as 10 mnutes. The
wavi ng effect can be 1nproved if the hair is warmed up 15 during the
covering period lmheapRirtiahg ntafva@vel Isclfutdledutact@®r@iok tdee tévd erior of the
cap for 7 to 8 mnutes, or by using a steaner or an infrared radiator.
Then, the ih&ientd®onwmayd far theds contaiims edbiardrdflliyesed doade of a few

m nutes, the rods are renoved fromthe hair, and the 20 hair is rinsed
again. 5 Bdditiyespsiughngst perfemesn@md coloring materials

provided that the additives do not act counter to the
objects which can be achieved by the solution.
The‘permanent wave solution of the invention may N,
be used by a method substantially similar to that of
10 the conventional one-step type permanent wave solutions.
However, in the case of the wave-solution of the
invention, the period required for covering the user's
head with a cap can be as short as 10 minutes; The
waving effect can be improved if the hair is warmed up
15 during the covering period by applying warm air'of about
40 °C on the exterior of the cap for 7 to 8 minutes; or
by using a steamer or an infrared radiator. Then, the
hair as wound on rods is rinsed, and after a lapse of a
few minutes, the rods are removed from the hair, and the
20 hair is rinsed again. By thus applying the permanent
wave solution of the invention, any user's hair can be
permanently waved safely and without damage.
" Conventional permanent wave solutions, either of
the one-step type or of the two-step type, contain such

25 a large amount of alkali that the solutions have



wave sol ution of the invention, any user's hair can be permanently waved ;
safely and without damage. Conventional pernmanent wave sol utions, either gk
t,he one:step type or of the two-step type, contain such 25 a |arge annunt&ﬁ )
of al kali “that the solutions have -8- alkalinity as high as 3.5 to 7,
sonetinmes up to 6 to 7. This is because it has been quite erroneously
considered that swelling of the hair is essential and effective in order to
obtain cutting off of the sulfur bond ofg6 cystine by neans of reduction
andfﬂgcovery of the same by neans of oxidation. The high aIkaIinity

preterence bagﬁgaym&#hég gl lg)nggu§ §o\c_1§|ﬂer§&hg‘? @gou ?\Io S |n7Japanese

standards for permanent wave qut i ons I nstance, ¥9 chtion No.

280 of the Jappneses Mbaésbsy of ks ﬁ@eﬁr@ui@;f Qﬁ i§erdP68.
ave a

requires a one-step pernmanent wave solution to nlty, I .e. the

quantity (in tledtreswéling Of OhdMalF [€EsOtfHT NeutdPdddi g ligl . oOf
the solution, that is within the 15 range of 3.5 to 4.6. In arder to neet

this requirenmmder atonebtsd bp et trbne b £ Have slod usw DPudbdsd hef’e t o cont ai n,
for instance, caustic alkali in an anount not |ess than 0.08
5 cystine by means of reduction and recovery of the same
by means of oxidation.

The high alkalinity preference based upon this
erfoneous consideration also appears in Japanese
standards for permanent wave solutions. For instance,

10 Notification No. 280 of the Japanese Ministry of Health
and Welfare, dated June 10, 1968, requires a one-step
permanent wave solution to have élkaiinity, i.e. the
quantity (in terms-bf ml.) of 0.1N-HCl required for
neutralizing 1 ml. of the solution, that is within the

- 15 range of 3.5 to 4.6.

.In order to meet this requirement, a one-step

permanent wave solution would have to contain, for
“ instance, caustic alkali in an amount not less than 0.08
weight %, and also ammonia water in a corresponding |

20 amount. The intention  to increase the alkalinity
solely by using ammonia water can result in damage to
the tips of the hair, and a strong sméll'of-ammonia;
thus being impractical.  If alkali carbonate is used
instead of ammonia, this can result in formation of

25 cyanides, as hereinbefore described. If the content of



pntion to increase the alkalinity solely by using ammonia water can

gight % and al so ammonia water in a correspondi ng 20 anount. The
&It in danage to the tips of the hair, and a strong snell of ampnia,

thus being inpractical. If alkali carbonate is used instead of amoni a, |
this can result in formation of 25 cyani des, as herei nbefore described. If
the content of -9- organic amne is increased with the intention of

substituting for the ammonia, -this ca¥result in a decline in the quality .
of the waving effect The inventor has nade various studies in order to.a

prevent t WAL HeSin UL @10 VEle KIS, LAt 1L Ts not at

all necessar e permanent wave solution to contain alkali in such a

| arge arrmaubseﬁmld ebAROYE , adkeORH), thei $akat | s oy gont ai n al kal i
in a small er anount of as little as 0.045 to 10 0. 075 % by wei ght,

pref erabl ae:1Gnd aD.he %qunl V) o , tivd iy o0d resfegeds to the sol ution
havi ng an alkalinity of not nore than 3.0. The present inventor has al so
found that the wahengirefdreindr deas eadd ezart ouss owdiesd nin herdext ttes case. 15
Therefore, in the wave solution according to the invention, the upper limt
of the %ommemartgtegﬁ dimpdvantages, and got a novel knowledge

that it is not at all necessary for the permanent wave
solution to contain alkali in such a large amount as
outlined aBove, though the solution should contain
alkali in a smaller amount of as little as 0.045 to

10 0.075 % by weight, preferably 0.06 to 0.07 % by weight,
which corresponds to the solution having an alkalinity
of not more than 3.0. The present inventor has also
found that the waving effect can be clearly improved in
the latter case.

15 Therefore, in the wave solutiog according to the
invention, the upper limit of the content range of the
caustic alkali has been set to a value of 0.075'% by
weight which is lower than the lower limit of the
previous content range which was 0.08 %, and also the

20 alkalinity of the solution has been reduced to a level
of not more than 3.0. The preferable range of the
alkalinity which is 1.0 to 2.5 has been determined by
the inventor, as mentioned above, after conducting a lot
of experiments and based upon the finding that by thus

25 limiting the alkalinity of the solution, it is possible



caustic alkali has been set to a value of 0.075 % by wei ght which is | ower
than the lower limt of the previous content range which was 0.08 % ,and
gl so the 20 alkalinity of the solution has been reduced to a |evel - )

nore than 3.0. The preferable range of the alkalinity which is 1.( .5
has been determ ned by the inventor, as nentioned above, after conducting a
| ot of experinents and based upon the fi ng that by thus 25 limting the

al kalinity of the solution, it is possible. -10- to obtain optinmm
resuLLs wi t h tespbthtinoophiémiay regudttewtithasespkttasot bhenvavéng
sighificantly | ong duration of permanently waved curls by not deconposing
systi‘ne of thefigct, asTHeldonSeho ehsuzehaosighéficapbhpohends to be used
has been limted to the _range nentioned above, so that the best results can
be obtai ned | AUEEFARNoPEaPEERBRRALLEN VBV eEhEUEDAL BKt Bt TRAREEMPESENE aci d
has been selected.as a sugzthtute for, the conventionallye%sed anmoni um 10

t hi ogl ycol at eSY§&LRGs8%t BrEr of TRShFEREEREI P§ BaRPHRIoBNSi ned nore
easily thap the latter nd t heref.ore he contept .of t forner can be
nore easi | CSRPPSPFBBSt%°t98 HEFFO&PFahﬁsns é@fg?gdLabgsﬁ.r?ﬂgepernanent
wave SOIutiQnmggtgggehngggbggnsga@hat the best results can be
dbrained in terms of a.combination of the contents;
| Thioglycolic.acid has been selected as a
o/ | substitute for rhe conventionally used ammonium
10 thioglycolate, because the former of a high pﬁrity can
be obtained ﬁore easily thah the iatter, and therefore,
the COntent oI the Iformer can be more_easily.controlled
to the narrow.range specified above. ”
The éermanent wave solution of the invention can
15 be handled with ease. Therefore, the solution can be
handied-by anyone, while safely obtaining Pemaﬂﬁmly
long-lastiné curls. In fact, one of the most important
characteristics oflrhe inﬁention is that.tﬁe permaneht
wave solution of the invention has been.found to be
20 capable of significanrly im@roving the durability of the
permanently waved curls, rhereby providing permanently
waved curls.which will.iast as long as six months._ A
duratien'of-curle as long as six months has_never been

achieved by conventional permanent wave solutions.

25 This advantageous effect whereby long duration of



15 be handled with ease. Therefore, the solution can be handl ed by anyone,

whj safely obtaining remarkably | ong-lasting curls. In fact, one of the
nportant characteristics of the invention is that the permanent -wave -s

o) on of the invention has been found to be 20 capable of significantly

I nproving the durability of the permanently waved curls, thereby providing

pernmanently waved curls which will lagsg_as long as six nonths. A duration

of curls as |long as six nonths has never been achieved by conventional |

per mmnent wave sol utions. 25 : Thi s advant ageous effect whereby | opge

duration ofurlscigl| groeifedvcadedbeafiubehénr Linptovefdr byedl byhsl i ght 0
warm ng up (to about 40 C) the hajr for about 7 to 8 mnutes, during a
peri od of Warmimgtep Wwhenabhuthd8dCof thaehaser £ox sbosted ®otB a cap. | f
the hair is thus 5 slightly warned ug with warmair, any user's hair can be
per manent | pieutesd anAing AsperépP@b9fpddsmpnetes whepathet headvefall tinme
required for permanent wavin bg 60 to 20 ningtes. Ln ¢ontrast to the
present inbtBRtPBRT WReROVEFRY Wahleft FBRal péfnkR&nPakivésSsERBEi ons which

h 10, hi gh, | i ni ' . | f _hai d d ski b
nave 1001 90y Ty kb ShACHEACVALR, hh¥, ChlohheR®d BERS ShTeE" 02
hair nust BgrﬁXRéggﬁy'QuQEQSrand it is thereby possible to curtail

-

the overall time reqﬁired for permanent waving by 10 to
20 minutes. In contrast to the present invention, when
using conventional permanent wave solutions which have

10 high alkalinity, since the quaiity of hair and head skin
can be damaged by alkali even without the hair being
warmed, warming up of the hair must be avoided in order
to prevent any further damage. On the other hand, the
permanent wave solution accdrding to the present

15 invention has a level of alkalinity which is far below
those of the conventional solutions and is therefore
capable of providing permanently waved curls in
accordance with the new waving theory without causing ~
damage of the hair quality and the head skin.

20 Therefore, by using the permanent wave solution
according to the invention, intrinsic permanently waved
curls which are gloss and which will last for about six
months can be obtained by anyone with ease and safety.

According to the invention,-permanent'waving can

25 be effectively achieved without causing formation of



4

to prevent any further damage. On the other hand, the permanent wave
solution according to the present 15 invention has a level of alkalinity
which is far bel ow those of the conventional solutions and is ther e
capable of" providing permanently waved curls in accordance wth tm§£E§m1
wavi ng theory w thout causing damage of the hair quality and the ski n.
20 Therefore, by using the permanent wave $olution according to the

i nvention, intrinsic permanently waved curls ghlch are Ioss and which wll-

| ast_Jsor aboutczﬁﬁlﬁﬁﬁtwgleﬁnaﬁé r oBf aPRBHIBY® §Bﬂ%emn§ r@RdiYand safety.

According to the,invent t E b ff I
wi t hout gau3|n@ofﬁPﬁﬁFFgﬁ°6}8gaH%nen %%3 ggaﬁ %ﬁré$5$c tkﬁglgnggh'eved

cbove.  oLronl oDl 8008 e RAL AR fer cf1b8 GO BFLFT LS af?ﬁh&:;rk. y

|nvent|on of fe o greatly 1frprov

environment OfiﬁQEBSEStﬁE RB2KE HgS enQEEBHﬁé bUbeak5PickesPaeYBBAULPE 1Sk of

t he pollutants rmng custoners-or ose ose hair 1s to be perfmanently
waved. The gffgSElQEStBﬁtpﬁigﬁnﬁatpﬂ@Véﬂﬁ %ﬁéokﬂbﬂgofOthéegaliﬁﬁahts

invention is so renmarkable that the same curl of hair can be achieved by

using the rOdSn&QmQBgacdbﬁﬁﬁbQé 3rmghgseawhbskhpaithéscaeoveat i onal rods.
permanently waved. The effect of the permanent waQing
according to the present invention is so remarkable that
the same curl of hair can be achieved by using the rods

10 .of a.diameter 2 mm greater than the conventional rods.
Further, since the.permanent wave solution of the
invention contains alcohol, it is possible to suitably
remove thiocyanates which are produced from residues of
conventional permanent wave solutions and remain on the

15 sufface of hair, by the action of the alcohol, thus
nroviding permanently waved hair with increased
smoothness and gloss.

The permanent wave solution according to the

present invention can be suitably used for so-called

20 "iron-permanent waving"”. The permanent wave solution
is applied to hair, and the hair is, undér being capped
for about ten minutes, slightly warmed for several
minutes. Then, cufling tongs of a temperature

relatively low to conventional usage is applied to the

25 hair, and the hair is rinsed. Thus, thé curls of the



Further, since the permanent wave solution of the invention contains

hol, it is possible to suitably renove thiocyanates which are produced

G§§§$1residues of conventional permanent wave sol utions and renmain on the 15«

ace of hair, by the action of the al cohol, thus providing pernmanently
waved hair with increased snoot hness and 3y oss. The pernmanent wave sol ution
according to the present invention can be suitably used for so-called 20 -
"iron-permanent wavi ng". The permanent wave solution is applied to hair,
and the hairhagr ghsen b¥i thecspped hoe sbbut t EAngedngesf bhighbky warwed
for several m nutes. Then, curling tongs of a tenperature relatively |ow
to conventi ohEPROPgyRaANEnSHWAVARTJt YSERE ascRAVentiapalhpermrpept rinsed.
Thus, the curls of ihe, hair ,gi ven by the tgQngs are set. Si ngei ng of
hai r by iron¥B¥PnéR HFlﬁ&vﬁﬁﬁvbgPHSYarEﬁH@éﬁtFBnBPrBSPﬁﬁnéHF damagsd| ution

i nevi tably rﬁaults ;g hgrdengg and dana%gd Baié. ﬁuch robl ens are sol ved
when the per RBAEnt waVETSPESPLEMEn25F EREVERYBRP ERGcRErBANPIt ¥aYe
I nci dentakly, as,.a praoef  of % of, .t he permanent ve solution of the
inventipn% iF°?3F§8Bng§dt§ﬁt§? g%XS %338§5$P9_é§f8§?ggf pronot i ng
generation of hair rnc;qel@a1865"akCa08RbERY0E"s3£BYYP8E Qhecases of
permanent wave solution of the invention, it is pointed
out that a secondary effect of promoting generation of
hair has been reéognized in a number of cases of /
10 users whose hair has been permanently waved by using the
permanent wave solution according to the invention.
Thus, it has been found that the permanent wave solution
according to the invention can make a remarkable
contribution to the advancement of beauty culture

15 technigues and hygiene.



10 users whose hair has been permanently waved by using the permanent wave
sol utg on according to the invention. Thus, it has been found that the

per manent wave solution according to the invention can nake a remaf | e
contribution to the advancenent of beauty culture 15 techniques a
hygi ene. = 14- EXAMPLE Per manent wave sol utions A and B accordi t he

i nvention were obtained by pouring the folHlawing 5 conponents in the

foll owing respective anmounts (by weight parts) into pure water as the

r emaiAder , andgg%%éﬁ%ng t he. conponents and the water into solutions. A
r .

B 10 28 % ammo 3.7 . 3.7 thioglycolic acid
3.0 3.4 nonoet hanol ami ne" - 0.05 _ 0.05
caustic potash : 0. 07 0.06 tartaric acid

0. 15 0. 1R dny Al dWY! 0 . 1.0 ..

1.5 pure water . Im/t e‘ﬁar %uﬁd&ns A taﬁ)éi rBe%cr?cfedr“}ﬂ &8 i 5he y

2.2 i nventidit de 52 BY %&H%}'}ﬁﬂ; e e j.ecied to 20
. in . .
per manent wavi ng VWas .Wounde on ro’%gL avi ng a.(ﬁlgl:égtteh% %lﬁ%&%
5 components in the following respective amounts (by
weight parts) into pure water as the remainder, and

agitating the components and the water into solutions.

o
| a B
10 28 % ammonia water B 3.7 - _ 3.7
thioglycélic acid 3.0 3.4
mopoethanolamine 0.05 0.05
caustic potash 0.07 0.06
tartaric acid 0.15 _ 0.15
15 ethylalcohol : 1.0 . 1.5

pure water _ " the remainder tﬁe-remainder
alkalinity _ 2.2 _ 1.8

U

Hair samples which had never been subjected to
20 permanent waving was wound on rods having a diameter of
2 mm while the hair was coated with the permanent wave
solution A or the permanent wave solution B, fastened
with rubber.bands,fand further coated with the solution
A or the solution B. After 20 minutes has elapsed from

25 the beginning of winding the hair, hair samples were



iranent wave solution B, fastened with rubber bands, and further coated
M-th the solution A or the solution B. After 20 m nutes has el apsed-from -
25 the beginning of winding the hair, hair sanples were -15- w apped
wi th pol yethylene filns, and were kept in the wapped condition for 10°
M nut es. During this 10 m nutes, sone of the hair sanple nenbers were .
‘subj ected to warnming up by applicati od5of warmair of [err] 5 through the
films for 7 to 8 m nutes. After renoval of the filnms, all the hair

sanpl es as e | W % te a f a.la of about 10
m nut es, tﬁ£9$§§§m§é§2 nggggﬁ&?ggﬁﬁtggmﬁéi%pd Q%ﬁg hgﬁF igseﬁﬁen lightly
Wi ped Wi t hof2¥BLE- condReRonakber 1beRdutatur al burifgdehed figr 24 hours, the
hair sanples were dipped in warmwater of [err] for 1 mnute, in order to
check the mahiu©edf somar geMeRe Ahitheaflipagemembeksr wege sdbtjBetear ma-
nently waved curls. For the purpose of conparison, pernmanent waving 15 was
conduct ed ta whem$éageupabpeappdiabbienusifngaamcatyenti anaPcone-step type
per manent wavi ng sol ution having the follow ng chem cal conposition, and

t he resbltthgohahr thenfiémaaforedt & Bnmihstesne nmAfiker asmoval of

“ while the hair was coated with the permanent wave solution A or the

the films, all the hair samples as wound were rinsed
with warm water, and after a lapse of about 10 minutes,
the rods wére removed from the hair. The hair was then
lightly wiped with towels. Then, after being naturally
10 dried for 24 hours, the hair samples were dipped in warm
water of 40 °C for 1 minute, in order to check the ratio
of enlargement of the diameter of rings in the perma-
nently waved curls.
For the purpose of comparison, permanent waving
15 was conducted in the same manner as above using a
conventional one-step type permanent waving solution
having the following chemical composition, and the
resulting hair sample was tested in the same manner as
above.

20



ol °
above. 20 ammoni um t hi ogl ycol ate 3.2 (as thloglycolate) tartaric

acid 0. 15 et hyl al cohol 1.0 28 % a i a
wat er N 2.0 5 nonoet hanol am ne : 0. 03 caust Q}gp sh
0.082 pure water the remai nder alkalinity
3.8 10° - The test results were as follows: Enlargenent Ratio of ng
D aneter Exanples A and B Cbnparatlvg Exanpl e Condi ti ons 10
M nutes -8 Mnutes 10 M nutes Co grlng War m ng up
Covexihg Innedlately after Waving 2.0
3.0 After Di ppi ngmmenigmmtiviteal ywisde quent3td Dayi thiogdy@olate)
2.2 3.3 for 24 Hours 25 " The warm wat er -di ppi ng test
conducted in the tartaric acid ) 0.15
ethylalcohol - e 1.0
28 % ammonia water - 2.0
5 monoethanolamine ' 0.03
caustic potash ' 0.082
pure water f the remainder
. alkalinity =~ - 3.8
b.
10 The test results were as follows:

Enlargement Ratio of Ring Diameter

Examples A and B Cdmparatide Example

Conditions 10 Minutes 8 Minutes 10 Minutes

| Covering Warming up - Covering -

W, | Immediately

after Waving 2.4 2.0 ' : 3.0
After Dipping in
Warm Water Subse-
quent to Drying = 2.6 - 2.2 : 3.3

for 24 Hours

25 The warm water dipping test conducted in the



-17- EXAMPLE is a test nethod established by the inventor which neasures
the . durability of permanently waved curls with ease. More specifically,
est is- conducted after drying the hair naturally for 24 hours by-
2cling 5 the degree of enlargenent of the rings in the pernanently waved
: s after dipping the hair in warmwater for 1 mnute and then taking it
out of the water, thereby estinating'&?e durability of the permanently .
waved curls in the face of long time usé. 10 Furt her, pernmanent .
wavi ng experinments were conducted using pernmanent wave sol utions accord
to the i nF&MEHE arfdl & Heetoifrirhied vestabkished et tmalnverkomnent wave
sol ution, each having the aboye- joned_cheni cal conpositions. The
experi ment &G % rFehQ_BX‘&%?“‘?’r o RE REIPRNERE LY PG LWt heads of

wonen, in“;.q_ﬁ} seaargee.nanr}%reas%’gbgyg.%ﬂwv\; e%lc_?sﬁetr g{%g$§ch€%g% ent wave

sol uti ons ‘Of-t T8 I hivent'| On; nan / usi ng those

Sond t on ARE Ay STHPUAE: YeuldL iy e dPVADG, IG5, P W AR Il the

condition o he wonen’ s S W th caps m nutes at a

room t enpaial Wyralide & 1pridite@Sof Nenet £ £6dd Ve, dgat i on when the hair

was warmed up, too. Or the other hand, pernmenently waved curls of all the
- wormen whogse hdide VElSy Redved efit Vs Vefesh hyipsing the KPP R-waemtive

per manent sol uti on showed durability of only about
‘water for 1 minute and then taking it out of the water,
thereby esEimating the durability of the permanently
waved curls in the face of ldng time use.

10 Further, permanent waving experiments were
conducted using permanent wave solutions éccording to
the invention and the comparative, i.e. conventional,
permanent wave solution, each having the above-mentioned
chemical compositions. The ekperiments were this time

15 carried out on the hair growing on heads of women, in
the same manner as above. In the case of the permanent
wave solutions.of the iﬁvention, permanently waved curls
obtained by using those solutions lasted 4 to 5 months k;J
even if the waving was conducted under the condition of -

20 covering the women's heads with caps for 10 minutes at a
room temperature, while 6 months was the effective
duration when the hair wés warmed up, too. Onithe
lo;her hand,-permanently_waved qurls of all the women
whose hair was pefmanently waved by using the compara-

25 tive permanent solution showed durability of only about

3 months.
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3 nont hs. 18 CLAI M5 1. A met hod of producing a one-step pernanent
wave; sol uti on which ﬂm I i@ N9 t oget her conponents essentially .
consi sting of (by we m IEII,H[II["'Ml oglycolic acid: 2.5 to 3.5% 28(’@ )
amonia water: 1.0 to0*4.0D%! c#ustic*soda or caustic potash: 0.045 to j
0. 075% nonoet hanol am ne, di et hanol am ne, or,griethanol am ne 0.03 to“oF66%
10 - tartaric acid.or citric acid: 0.1 to 0.2% ethyl alcohol: 0.6 to
3.0% 'and distillgd mater: the remainder, so.as to produce a sol ution whose
al kgla#nity (the quantrty, in terns of m., of 0.1N-HO which is required

for neutralizing 1 m .3 of 1P nfetifbs dfigrdduding'@d dHy-&tdppernidneht wate
met hod according to claim1l, wherein said caustic soda or caustic potash is

enpl oyed in an apiniti®n Owlfcho fofgety. Wi ghlixidg tdgeehdnd coaprotetityg
toclaim 1 or claim2 20 wherein the alkalinity of said solution is
within a range ofeseehttimiAys.cohsistingetdfd byf wedghilisng a one-step

per manent wave
5 thioglycolic acid: 2.5 to 3.5%;

28% ammonia water: 1.0 to 4.0%; _
caustic soda or caustic potash: 0.045 to 0.075%;
monoethanolamine, diethanolaminé, or triethanolamine

0.03 to 0.06%;

o~ 10 tartaric acid or citric acid: 0.1 to 0.2%;

ethyl alcohol: 0.6 to 3.0%; and

diétilled water: the remainder, so as to produce a
solution whose alkalinity (the quantity, in terms of ml.,
of 0.1N-HC1l which is required for neutralizing 1 ml. of

15 said solution) is not more than 3.0.

2. A method according to claim 1, wherein said
caustic soda or caustic potash is employed in an amount
of 0.06 to 0.07% by weight.

— 3. A method according to claim 1 or claim 2

20 wherein the.alkalinity of said solution is within a range
of 1.0 to 2.5.

4. A method of producing a one-step permanent wave
solution according to glaim 1 and substantially as any
exemplified herein. -

25 5. A one-step permanent wave solution as produced

by a method according to any preceding claim.
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_ tion a MaTsR im 1 and substantially as any exenplified herein. ¢
_ SIHnImllmﬁu!Emﬂ} manent wave sol ution as produced by a net hod _
cording te aty claim 19 6. A nmet hod of effecting . - 4
per mmnent wavi ng of hair conprising: (a) applying a wave sol ution accordi ng
toclaim5 to hair in a wound state; 5 (b) covering the hair wit’h a

cap; (c) rinsing the hair; and (d). drying9the hair. 7. A net hod of -

ef fecting permanent_ wavi ng of hair _accaording to claim6 substantially as -
any exenplified 10 brer ejAy method of effecting permanent waving oOf hair w.g

comprising:
‘(a) applying a wave solution according to claim 5™%
to hair in a wound state;
5 (b) covering the hair with a cap:;
(c) rinsing the hair; and
(d) drying the hair.
7. A method of effecting permanent waving of hair
according to claim 6 substantially as any exemplified g;)

10 herein.




