1 "PERMANENT HAI R-WAVI NG SOLUTI ON' The present invention relates to a novel
one-st ep permanent hair-waving solution, and particularly to the novel \ .

0 gp per manent-.hair-wavi ng sol uti op-whi-eh—eent ar-rs—hRo—rrertaptamr .
C n% lUnd such as.thioglycolate as an active ingredi- ent or contains fr

S er, anount of the mercaptan conpound to obtain a truly non-damag‘%%?gs-o
odorless hair after short operation harmesely. Mre particularly, i H"
rel\ates to a novel one-step pernmanent hair-wavi ng sol ution conprising as
its-main ingredient a sulfide, hydrosul f'i’dg or nercaptan conpound and an “*
air oxi- dation accelerator characterized Dy further containing a sulfite,

the nolar ratio of the sulfite tQ_t] Lde., hydrodsul fide Qr nercaptan
conmpound being 1.0 or nore, sai d=%¢ S ma el i to give a

pH of from 8 10 1ipgnieGart sl d0rlats 4B dULHEE ofiBLithS pobaineddiidir-vmving

. .
conpounds and sai Ich 1s userul to Inpart a permanent waving to

hair in the cololutice} tdkarpartDCulRFES €6 ithis Vel | dAB-§tRb AR Baried t chalbo@disg @blution
gi vi ng permanent wavi ng shape to hair by using the said permanent’

hai r-wavi ng sohdch sontdine nocpereapian ¢onpownh suchyas dhioglynelateas\agaicpive ingredi-
enployed in the world are classified into the foll ow ng,two ngi n%0ﬁ¥s I n
respect of the®®¥pf¥ conkains Iap ampiler aaoynt afthe, sexsaptan; cogpand tosntatn a\truly

4,192,863 and the,l | Two- hai I - lution. . This.-
solution i 2%\&%]9‘3’/“"6?% ﬁé}‘;%\%ﬁ% SSier ) e%ﬁﬁ%&pﬁgﬁgﬁh%igﬁrh,
appl i cation neiypghs388Rb! & Govel GRdaten'pafiain® Radlidg0sd ol cofptl sBlgSas 1ts

havi ng di anmeters of about 2 to 10 mm hair which is coated with a first
sol uti on practaaial ingredientiiansuilfide, hydosnlfideciyntrceptan kaipowid)and)lancailrated-
or a nodifi- cation thereof as a nmain conponent. This w nding operation

takes about 203akiem@eselersion enazachenitedh By furthen amtaining oy splflfey (He Agler ratio
solution and 2 yinyly fAe' € the sulfide, hydrosulfide or mercaptan compound being 1.0 ar

mcre, seid solution contalning free alkali to give a p of from 8 to 11 and con-
taining also an aqueous carrier for said compounds and said alkali, which is

usgﬁil to impart a permanent waving to hair in the cold. Further, the present
invention relates to a process of giving permanent waving shape to hair by using
the said permanent hair-waving solution.

l".‘he perpanent hair-waving solutions now wi_dely empl&yed in the world are
classified into the following two main groupa in.resp§ct of the application method
aa already described in U.S. Patent No. 4,192,863 and the like,

(1) Two-atep parinnent bair-wvaving solution.

This solution is widely employsd in professional bea;uty parlors and the
appliee.fbion method comprises tightly winding on about 60 rods or curlers having
diameters of about 2 to 10 mm, hair which is coated with a first solution
practically containing 5 to 8 % by weight of alkall thioglycolate or a modifi-
cation thereof as a main component. This winding operation takes about 20 minutes.

 Then the wound hair 1s again coated with the said solution and a vinyl cap 1is



——

pl aced on the head of the user for about 10 to 30 m nutes until t he @

-sol @t i ongdi ssol ves and softens the hair surface. Then-a second sol ution

contaiTimg about 2 to 6 % by weight of a strong oxidiing aget such as

pot assi‘um'bronmat e, sodi um bromate, hydrogen proxide or the like, or oxygen
gas is..applied to the hair for about 20 to 30 minutes to fix and deodorize
the di-Ssol ved and softened hair. The hair is then unwound fromthe rods or
CUH«PJ\‘S and subj ected to a warmrinse for Jabout 5 to 10 minutes. The hair

is théh coated with a hair setting |otion and wound an 30 to 60 curlers
“having dianet er of 1 to 3 cm'to produce large curls of 2 to 6 cmin

di anet er acco?ﬁ&m deP 2l BEEH 6P QBe ubll o LSSt 20N 3P Riitey sl The abmﬁas s

then dried with hot air at a tenperature of ‘about 45[err] for about 25
m nut es, aftedisdoledn adat sbftiens ithe Lhmlmlriowtmmu gacohd molutdoul contedhing abmht
arranged with a conb and hairpins to co te t he hair-dressing. (2)

one-step per menkh® Iy veight 'smm’f-‘ %%%ﬂ%n‘%&ﬂﬁ’%%t spdian
t of the - d f t t

o esolvEs” g Semarey, Btucgen paradiR oF: wl-Like) Wi otrehe? o da fpptled P Sllp hatr for

oxi dation, bulyphLiCoGRB! 3¢° Ridubss %tmd.nhhﬂoaehzswrmesﬂ.e%h 8¢t hair,

parl ors errpl oys the above-nentioned second solution to renove the bad snell .

of hydrogen sthéibder d8Cthiehamisbind fioadihecsbdsyart berldes anpambidctad @b 4 hern-rinse
t hi ogl yco- | ate when applied. CQtherw se, the bad snmell cannot be renoved at
one tinme and |fwl!@9%h§stm&@@§m§l'9- t‘lbefhgﬁ-r;hmﬁmeqamﬁei%e Mé?-‘r“&h’dlsttptim and

Accordi ngl'y, | o GnoB 4 B TR :’” it Hlaaner of lhfw L Ip i otise ren o te
ggtentHgmoilﬁe%gg%\?g%e%ﬂg%%ﬁ%%l%nﬁ% %&p or one s% ep so{lwn:tginbsta es

at | east 120 mheWabs 10theR E1ed et oD ALFRRCH thelfirs tuk@Vés §batt 04576 Chorcalcaty
appli- cation period represents a troublesone drawback. -
25 minutes, after uhioh the hair is wnwound from the curlers, and hrushed and

arranged with a comb and ha:lrpins to complete the hair-dressing.

(2) One-step pormnent hair-waving solutica, . | )

This solution comprises alnost the same composiﬂon as that of the above-
mentioned first solution which dissolves and softens the hair, and then fix the
hair by means of air oxidation, but the Appiicgtion method thereof in professicnal
beauty parlors employs the above-mentioned second solution to remove the bad smell
of hydrogen sulfide and the like produced by the decomposition of the thicglyco~
late svhen applied. Otheo'w:lao, the bad smell cannot be removed at one time and
it becomes necessary to fully wa:l'.er-rinao the hair and to subject the hair to
natural doodorizatim in air ror about four weeks. Accordingly, the conventional
one-gtep pormanent hair-wvaving solutims are not true one-step ones but actuslly
belong to the two~-step solutions. .

As seen from the above, tho oonventiml two=step or one-step solution takes
at least 120 minutes to complete the permanent hair-waving and such a long appli-

' oation period representa.a trouloleaomo drawback, |
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Furt hernore, the conventional permanent hair-waving soluti.on generally
scontain 1 to 10 % by wei ght .of thioglycollic acid for dissolving andd @
of t eArg—t-he—hat-r—whereby—eystme—amd—by-—product—SySter e contarmed—mtHe
ai r *di ssol ve out and react With heating er with strong oxdi zing agent to
roduce hydrogen cyani de and ot her cyano conpounds as pollutants which an.
ef fect chemical poison- ing, such as pernicious anenm a, cirrhosis.of the
liver or the like, and the thioglycollic acid retained in the hair reﬁﬁpﬁgj
the hair porous, coarse, non- sleek ‘and:gjscolored. Pernent hair-waving
solutions are disclosed in U S. Patent Nos. 3,025,218 (Strain et al),
2,631,965 (Schnell), 3,148,126 (rtin) and 4, 192,863 (Kondo), and Japanese
Pat ent No. 299, IMittherionsl, i that sanmentd cnalspergenent Mdneiavinglsoluyichs ReneraliyNo -

3,025,218 is a two-step type and enploys.-a | arge anmount of tartaric acid
only for | ovmntela Lrie HLSHAT wighba: LHe 4aidi g dlaelvins w0, sottming
causi ng the dissqlved and sqotte L. a ba I n '

- accordingl y,%s?gft%&!ggﬂ%%‘owmgt Fﬁ'ﬁ'g’r‘s’ ?%‘g‘-ﬁﬁ%dl'(mﬁ@ S:B.},r flﬁse“l“
appl | ed Nal foukSerd’ Falok %a¥e iROEhg & vhluSotaRidf Giadiing 2gbit! £ Gpodube iyt Sgeld DY
wei ght of thioglycollic acid and a | arge anbunt of QxYy-organi c anmoni um o
salt are condyshidadand)othefotyanie cofiptnds as Golllutafits wifchhadny effecti chealcal osbiads-

a bad smell is proded, and for quick deodoriszation in beauty parlors, it

i S ,necessar yingp ausk sgnperpicfions snamiag cixrhdads ofcthe hiperoow dhmlike;hendyfep
snel | -and accordin S, e soJ ution, s, actuall tw-step sol ution which
Gamngee t he HAPATSAIS astd ratined 5 the nals oot fas SRR RGNS, SR SRscRT,
sol utii on COFUJQLf'-%n& %gcé_' J.by weight of thioglycol ate and’ ' '
nonoet hanol am ne, and st requi res an axidating agent (containing

hydr ogen ‘per oXi Gradidat NalihieingCicluticne £t disdlosedcni 718 Pdteit Moglh 3,025,218
tenperature of 1500 to 200F or delivering oxygen gas under a hel net :
covering t he(Stesinpet al) 2, 632, % (Sohnelk)y 03 n)iand. 4,408,863 (Xghdo),

thi s- permanent hair-waving solution ., - = :
permi and Japanese Patug:t Ko. 299,121 (Publication No, 450/1961) (Kondo).,

S s v e sap

. The U.S. Patent No. 3,025,218'1s'a'tuo-§top type and employs a large amount
of tartaric acid only for loﬁlr:lng the pH of the permanent hair-waving solution
but still causing the dissalved and softened hair %o have a bad smell, and
accordiﬁgly, a setting agent. for the oiddatian is required whereby the _applied
hair is grestly damaged. In U.S. Patent No. 2,631,%5, 1 to 10 % by weight of

" thloglycollis acid and = large amount of cxy-crganic amacnium salt are contained
in alkaline aquecus solution, the hair ia discolored and a btad smell is prodncbé:
and for quick deodarisation in beauty parlors, it is necessary to use an oxidize
ing agent for setting to remove the bad snuli'ﬁnd.accordinély) the solution is
actually a two-step solution vhich damges the hair. In U.S. Patent No. 3,148,126,
'the permanent hair-waving solution contains 1 to 15 % by' veight of thioglycolate
and monoethanolamine, and still rsqnir;s an oxidating agent (containing hydrogen
peroxide and tartarie'a'.cid) for setting, heating at a high temperature of 150° to
200°F or delivering oxygen gas under a helmet coveriné the scalp for quick
‘deodorization and wave fixing, Accordingly, tﬁié permanent hair-waving solutiom

-
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al so belongs properly to the two-step solution whereby the applied hair is

gregtly

amaged. The permanent hair-waving solution of Japanese Patent No. i?

—299, 121 .I s.. a--ope--step-per-ranent—hairr= wavimg—sototion CONMprTsSTng- 3 o3 > 70
by wei ght. of thi oglycol lie acid, O.01 to 0.03 % by wei ght of oxy- organic
acid and 1"to 2 % by weight of et hyl al cohol, and caustic alkali in an
amount-of 0.1 %or |ess by wei ght -i s added to adj ust the pH of the solution
tob"O‘Io 11.0, but this solution also Has a bad snell and js-poor in

eff ect

4192, 863,

In the permanent hair-waving solution of .U S. Patent No.

0.03 %16 0.1 aech)’tvvﬁleﬁ?{l&?é‘ér SRR, ARt B p bR Mo,

m Xture there
by wei ght of

cO oT ar e‘Zﬁ'é‘g‘é‘ idasLullviiy o110l ie Wn&sﬁ?ﬂﬁd%& %9 1

to I-nprove the deodorization and

wavi ng effect gg &Wbmmmm solteod oiprisingdd tioz 5 Briy wiight of

gati on,

tensile strength and the |Iike, as shown in the bel ow nenti oned

Conparati ve ettoglyeilts acidanQitisto 9403 ﬁrWs!#Bhﬁ- Nmm F@ﬁem"eﬂlff Aekle

bove ment | onBH 1R BE Rl elsshaberedd REVPHER SIS FR iAo oF i o Lese

present i nventy Rue 2 WA BF aa i‘?ﬁventi‘%%*"ﬁiﬁl“%@%?ﬂ“%‘?@fgnt ERat of

| RYBitiod o a&e adbad 8d610VéNd is pbAS 1H @ELectQITH tfw Pékmah@it hair-waving
per manent waving is carriged out by 6, cutti ng .
3

pr esent

t he present
conventi onal

of f the sul f usolutiki 0§ QJsMbvocm%hawn@m@onmm:awmcé

is in keratin bei ngﬁ%n?ﬂo;h rot gosa'gfjn onsr*t%%ur CP'?PI r“}§B ﬁ gns of
thio- glycolligg %MD&PQWS%Q& 45" a] anthdh€ 2e0601 % 26K by G GhEGma

hydr ogen ato

1.0 o 10.0 $ by weight of ethyl alcohol are added to improve the deodorization
and wvaving effects, but it shows insufficient effects in dzodoriutim, elon=
gation, tensile strength and the like, as shown in the below-mentioned Comparative
experimental exagples.

The present inventor has repeatedly mde stulies and experinents of suitable
chemicals for removing the above-mntimed ‘drawbacks to obtain’ a new knowledge
whi.ch is quite different from the conventional hair-waving theory, and completed
the present invention. o '

Thet is, the conventional hair-waving theory and that of the present inven-
tion are as follows: B '

It has been considared that conventional permanent waving is carried out by

~ cutting off the sulfur linking (-s-s-) of cystine having the formula,

'S — CHCH (NHp) GO
8 =~ GHGH (NH2) COH

which is in keratin being a kind of protein and conatituting ha.ir, by means of

hydrogen a.tona contained in the first solution (a reducing agent such as thio- -
glycollie acid) to produce .cysteine (HS-CH,CH(NH2)COOH) which can be easily curled,



“then fixing by neans of oxygen atons contained in the second sol ution
imoxi di zi ng agent such as potassium bromate, eto.) or oxygen in-the'air
pcover the sulfur [linking, as showin the follow ng formula: + [enﬁ
he* : ~ETT
an ant ‘of ‘1" to 10 % by wei ght of the sol ution but when enployed in an
anmount. belom/5 % it has been considered that cutting off of the sulfur, _ -
| i nki ng. of cystine could be possible by heating. In fact, the first g
sol ution dissolves out part of the cystine to effect softenlng of hair But
it al so causes porousness, fineness, non- sl e€kness and di scol oration of the
hair. The hair is then curled and fixed, as a common property of protein,
by means of the oxidizing agent of the second sol ution. At the same ti me,

t he di ssol ved gudstienofixing by shans \oTt diygen atcns ERRABRAVY h:araeamem.umuwn
of the oxidizing agent of the second soluti-on to produce sulfurous acid
conpounds ad cepedisingagent sych mmwmmmgm or cxzgencin theadostogrecover

Further, it is, necessary .0 rlns t h |r to renove the produced
sul f ur ous aC|duEbﬂﬁgﬁﬁ&ém9ﬁ §ﬂﬁgﬁhg§i d snel |l of hydrogen
sulfide or -the like . On flge. ner hgnd, e pernaneng halr ing of the
present invention is ngﬂa)n a s(iyabodeh s Ee w t heut the%%%

[ [ ul fide e} .

solution by using a s hydrosul fide or t gl ycol at e -

and a sulfite contained+i® the golgtion to gut gff the sulfur Iinking of

the cystine in the hair as’?g&ﬁg&ﬁéhudnéflﬂ ur ¢ )ng) (Sul fide or
or

Hydr osul fide) -SM + HS - + S (Cysteine
salt) (Oymi Che1aboval tase; BeSieduting agent dfStifiogIyeollic acid is employed in an

ammnﬂaat].to]ﬂ:lhruuunx¢u'ﬂuisohﬂaalbWQHMu:eqﬁkuudin4nzammmm
below 5 %, it has been considered that cutting off of the sulfur linking of
cystine could be possible by heating. In fact, the first solution dissolves out
part of the cystine ‘to_ ottoct softening of hair but it also causes porousness,
_f!neness5 gan-aleeknosa and discoloration of the hair. The hair is then curled .

. and.fixud, as a comman property of protein, by means.qf the oxidizing agent of
the second solution, At the same tims, the dissolved cystine or its derivatives
are reacted with an excess amount of the oxidizing agent of the second solhtiqn-
to produce sulfurcus acid compounds and eyano compounds which effect a possible
chemical poisoning, Further, tﬁis:mnaamuw'hoxdnsoima'unituihair'h:reuowt
the produced sulfurous acid compounds and cyano compounds and also bad smell of
hmknym sulfide or- the like, .

"On the other hand, the permanent hairuuaving of the preaant invention ia
carried out in a short time without the second solution by using a sulfide,

_ hydrosulfide or thioglycolate | . and a sulfite
teciwrie = -... contained in the solution to cut off the sulfur linking of the
cystine in the hair as follows:; |

Ve .



M are respectively-an-alkali nmetal or ammonium group, The resulting - .

——

s 4+ M[err] (Sulfur) - (sulfite) (Thiosul fate) are .
f)

respectigel y- to=suit the illustration's convnience. wherein M an

cysteine malts-and cysteines are conbined to recover the sulfur linking for
fixing by sme of an air oxidation accelerating action of hexamethy-
| enet &t rram ne, iodine, brom ne, iodide orbronide of alkali netal or

arQDALY , or nixtures thereof, as foll ows: - SM - M5 -
or HS - - S-S.- (Cystein salt) (Cysteine salt
or Cysteine) (Sul fur linking) wherein Nis as defined above. In

this case, main content such as the sulfide, hydrosul fide or thioglycolate
is far | ess corrpar ed-V\St-hSt-hose »f thdl%onwentﬂﬂnal one s&Ee=and t wo- st ep

types, the reacti éfnlfwrnddmieng) y pr @'ﬂéélé‘mm@e to the hair to be

off reated because of the irr er5|ble react n, "and ng to the fag} that no
strong:oxi di zi ng agezeﬂ,? pI i & Eﬁ ‘}%&& se'ﬁt

sol uti on does not ge gen c} antd™ nél her es t he
hai r nor causes the goor ous,pessm L I|Q[! the pr oductlon cost
becormes very | ow (dixguglener at( )bad snme ()fhj_b n sulfide, etc.
fromthe sulfide or th i he ns IsG R bR 1 DTuseHH & st Etvenience.

re.

16

appl i cati on ivhexesnyM and M but- 'j neikels astal o apum gpeupsent ed by t he
adsor ption Wlth a reductlve sacchari de such gs, sucrose fructose
and the |ike, or SATESSIHSE systednn saite mpe rsiatane con s@bgt%oﬁmrgm cRulLtus
| i ke to obtai RENS {%

reducti ve saegﬂgr&FSé: can 41%% 'Eﬁtg’gﬁz ] uv\é\?ﬁeﬁ&a %éé‘%aen@ar%%

i nhi bi t - I10GetaEAIMInG) 16dink; du-mhywwacu» ®Porids WredlikalD bt ok labhéAum, or
hydrosul fide or thioglycolate as a main ingredient of the pernanent

hai r-wavi ng sdictureethersofjispfaldewas i nventi on, and the said organic am nes
can al so be used a9 a perneablllty

M3~ or HS- ST, ~8=-8.-
(cyatein salt) (Cysteine salt or Cysteine) (Sulm_r linking)
wherein M is as defined above, In this case, main content such as the sulfids, .
hytlroaulﬁde ar thioglycolate is far less compared with those of the conventional
one-step and two-step types, the reaction inmediately proceeds when applied to
the.ha.:l:" 1o be treated becauss of the irreversible reaction, and owing to the fact
that no strong oxidiszing agent is not applied to the hair, the present waving
solution does not generate hydrogen cynh:!.de, etc. and neither damages the hair nor
causes the porousness of the hair, _whiio alse the production cost becomss very low.
The generation of bad smell of hydrogen sulfide, etc. from the sulfide or the like
before the application or during the application is very little, but if neceésary,
it can be prevo:tte_d by the a.dsorétion vith a reductive saccharide such as 'sucrose,
glucose, fructose and the like, organic amines, lower aliphatic saturated alcchols
and the like to obtain an almost odorless permanent hair-waving solution. The said

reduci_'.ivo saccharide can also be used as an adjuvant reducing agent and an inhibhit-



pronoting agent into the hair. In the next place, the erX|b|I|ty and
b danmpi shness of hair are greatly influenced by moi sture contained - in #he Bl
“Yhair, and for the purposes of the noisturs retention and prevention of a 7
“Lokkin i nflammtion ‘and a hair dange due,to -dissolu- tion, the Iower. P

al i phatic saturated al cohols are contained in the per manent hair- waving -

solution of the present invention to utilize its affinity for water - end a 7, .
beauty of hair can be effected. In this case, the said al cohols can aISg&ﬂn?
used as a polar solvent and a swellinhg agent of hair. Further, for the
pur pose of inhibiting the oxidation irnfthe above-nentioned cutting of f of
sul fur linking of the cystine in the hair and maintaining the pH of the

- permanent . hai r - wavi ol n, of Sah L t
al i phatic -‘G%aﬁ?g‘“gfdggs icind ésﬂg?g'?’iﬁc a‘éléar%f rk“ a4 hgd'é ”a']!n!éd%%@ li ke
nust be cogf 1a84'ds % hiin Ingradidltest e me g Duttloh Mot Bife
above- nent | on ?%ower 3| | phati c saturate al cohols when sinultaneously :
cont ai ned @Meaarmywmm,awd ¢he mabd) organilc rantmedaan a2so de maad mal a pergeability.
wi t hout destruction of tissues of skin and hair to further enhance the :
beaut i f ul ngsemobinghagmt indo:Werbadre, hexanet hyl enet etram ne, iodine,

brom ne, iodid br o e of  al | umlL m Xt ures t her eof
nust be added g’éc%ﬁ “ﬁ‘g"gﬁfﬁa Ef%f@é?eﬁn r< Fgﬁt’t i%hg FhRE lm xing
of hair. mgn Yaied Slﬁﬁ'g f

t he prl or art a&g i’%é‘%?‘ﬁﬁ% an ‘Lﬂgar%%erl st Pg@;igf/la“ttt’age oJe sﬁtgx%)rmce’gge% _

i nvention getemasod ekd réven Eion TOF aPAE AP TAnmE € dn- wawd;uigoowftotdiesolu-
present invention provides truly elastic non-danaged, non-porous gl ossy and

creany wavéiiohathe Lewer sliphatici ssduneted alcohodgard coptained inntheapermsterttchaiir-

the hair, while the conventional Eernanent hai r-owavi ng_sol uti ons need an -
over al | t | HE"(S‘F 'Z’IHB’tﬁ‘s Ghe REpIen tion to utilize its affinity for uater and

& beauty of hair can be effected, In this ea.se, the said alcohols can alsoc be o

" used as a polar solvent and a swelling tlgent of hair, Mthef, for the purpose

- _.'of inhibiting the oxidation in the sbove-mentioned cutting off of sulfur Linking
. of the cystine in the hair and meintaining the pH of the peftuhent hair-vaving '
solution of the present invention at 8 to 11, an aliphatic oxy-organic acids
such as citric acid, tartaric acid and the like must be éontained, axtd a fatty'
acid ester formed by a reaction with the above-mentioned lower eliphatic saturate
alcohola vhen simlta.neously contained ean carry out a cleansing action on hair

" as & neutral scap without destruction of tissues of skin and hair to further
.enhance the beautifulness of .ha.ir. Furthermore, hemmethylenetetramine, iodine,
bromine, iodide or bromide of alkali metal or amtttmium, or mixtures thereof -
‘must be added as an air oxidation accelerator, for accelerating the fixing of



al | précesses (coati ng, wi ndi ng, further coating, vinyl-capping, oxidizing
or deod&ri zi,ng rinsing, rewi nding, and drying steps) and it still causes
2

al 1® typ of hair to be rendered parous and/or discel or-eg-—2——The
per menent hair;wavi ng solution of the .present invention is harnless and -
never results in chem cal poisoning with cyano conpounds and-the |ike
because there is no generation of the poisonous conpounds arising fromthe
u-e;qi;a strong oxidizing agent and/or neutralizing agent or froma rapid
air OXi- datione. The conventi onal pernanenﬁzhair-maving solutions are
liable to effect chem cal poisoning such-as, pernicious anema, cirrhosis

of the liver or ifhegmleie uld grésnt MAvataar ctd HRO alseen e EDEE Prculitdd gRLoA NG,
the like generated in the course of the pernmanent waving processes. (3) In

t he per manentandathe-usdigue gnd chaxactearietic: kivaptageemf thevpreseat) invendigoatens of
» mai n ingredient such as sul fide, hydrosulfide or thioglycolate is far |ess
conpared wittfollryse of the conventional one-step-and two-step types, but it

o To the andVe TandarBnmt: RAE-REOE B2, o B Prens dBiely prniss iy
whereas in the cggyﬁq immﬁdm% I@ﬁ"r- iga _ ot o
mai n i ngredi ent such as thioglyColate is very Targe and they cause t he

di scol oration of ¢ije viitticat aegard tslthe Kihd shactatelof thé Haye, GEEle the bidientival
widfther is liable to produce poi sonous cyano conpounds when the oxidizing
agent is appli ed permspent)hatrewaving solutions nged anqverallohize9f Rihaungy onemome; for

KWhi ch can be i ni Gt OSSR (AR REGy FEHERT Ge S8 AR GRRP iy oFLH sine
- : or deodorizing, rinsing, rewinding, and drying steps) and it still causes all
types of hair to be rendered porous and/or discolared.

(2) The permanent hair-waving solution of the present invention is harmless and
' never results in chemical poisoning with cyano compounds and the like because
g there is no generation of the poisonoua compounds arising from .the use of
Y .strong oxidizing agent and/or _neutralizing agent or from a ra.pid air oxd- |
dation. The conventional permanent hair-waving solutions are lisble to effect
chemical poisoning, such as, pernicious anemia, cirrhosis.of the iiver or
rated the 1ike due to the cyano compounds, hydrogen sulfide and the like generated
- _ in the course of the permanent waving processes, | | |
| (3) In the permanent hair-waving séluti.on of the present invention, the content
of main ingredient such aa sulfide, hydrosulfide or thioglycola.lte is far less
compared with those of the conventional one-step and two-étep types, but
it is most effective, harmless and .subs'tantially odorless vhen used, accord-
ing tt_: the ahove—mt.:loned 'hair waving theory of the _pi-gsent invention,
whereas in the conventional permanent hair-waving solutions, the content

of main ingredient such as thioglycolate is very large 'a'.nd_they



nge the beauticians' finger tlps finger nails 10 and al so damage
¢\hair in a single use to produce a rough touch and affording ne gl#ss. g
i Hai rdrying can be carried out in advance to provide-brilliantly

SoloOred hair w thout discoloration due to the application of the 15

- permanent hair-waving solution of the present invention even immediately

after the hair- dyeing, while the conventional permanent hair- waving .

sol utions cannot be applied i mredi at‘el%/ after the hairdyei ng because the:»\.)

\gﬁw ng 20 . t hSOlcuhhen%naoalitslcmldufii?ﬁpldp the ﬁwﬁasaaoi:rbaafdyed hai'r ra
e permanent hair-wayi i 0 e pre i nve ontains, as
nalnplngredlent £ Feaa e&g ﬁ&pﬂﬁqﬁ?q ef@i*%@%eanﬂyﬁ §§FFig§ or
WFLC?ptantZF CO”inbdesuohpu@i?cﬁﬂyﬁﬂknnduskcyﬁﬁdkdbmpounbsoghﬁﬁolat?hof
al kali netal or apponiu ut_..o e I in stine in the
hair, and al so co |ﬁ§q§i§3P§ AIH*E (ﬁiﬁﬁiﬁ%ﬂ&éﬁé?Yg%eYﬂ%X &hﬁnnnnlun1|n
at | east Sequi nol aaiznomitatdonhdoredioiing Xreychainsimntbecept or of extra
sul fur _at om f or Medohehiqohl! k-t GAftndHln @/t { PLblgingSUCT OSE,

gl ucose, fructose, or m xtures ereo an be contalined as”an adj uvant
reduci ng agent inseiutionoisr emtiemeﬂgam@n de oinpavioue| tobefore or

during the 35appl hgmhhOReallt &ﬁp%@§§5€33”3p§¥i55%36§%rhnd can
damage the beauticians'® finger tips, finger nails
10 and also damage the hair 1n a single use to
produce a rough touch and affording. no gloss.

- (4) Hazrdrying can be carried out in advance to
provide brilliantly colored hair without
discoloration due to the application of the

15 permanent hair-waving solut1on of the present
| invention even immediately after the hair-
dyeing, while the conventional permanent hairﬁ
waving solutioné cannot be applied immediately .
‘after the hairdyeing bécauSe_the_waving
20 solutions positively dissolve the surface of the
dyed hair. -
The permanent hair-waving solution of the present
invention contains, as a main ingredient, a reducing
agent which is a sulfide, hydrosulfide'or mercaptan
25 compound such as a sulfide, hydrosulfide or

: thioglycolate'of alkali metal or ammonium, to cut off

- the sulfur linking of cystine in the hair, and also

_COntains a sulfite of preferably alkali metal or

ammonium in at least eéﬁimolar amount to the reducing

30 agent as an acceptor of extra sulfur atom formed in the
cutting~off reaction, and further, sucrose, glucose,
fructose, or mixtures thereof can be contained as an

~ adjuvant reducing agent in order to prevent the

generation of bad smell before or during the '
35application; " The redﬁcing agent as the main




i ngredi ent can be used in an excess ampbunt only to consune the at |east A4 )
equi m)l'@' anmount of sulfite in vain, and ordinarily, preferably used in l} '
amfunt of 016 - 0.4 %by weight, nore preferably about 0.2 %5 by wei g

and the corresponding sulfite is used. n an equinolar anount of between-

0.14 - 0.5 % by weight, or nore, preferably about 0.8 % by wei ght. When

t he sucrose, glucose, fructose, or m xt® es thereof are used, it is pre-

-

fegrghly used in an _anmount of up to 0.3 % by weight. The aliphatic
oy Srhan; o adPareaLRnE. cam He: U8RA 1n A1 AAGASR dRQHRE RAFY LRS!
contained i n agnadmenthel ad Qkast) eyuindl arcigidurts ¢f sulfite in

idation-contrqlli .Ql_St, . h b | ngs Of l'i nki
and Tor ot o VA3Pn ARG, SRAIM AL I Yo ke SRERHA US4 T 4n omd Uk bE nen’
cont ai ned andoallso=f O 4m@i byaweilght,hamqrie @refearaklywakont hQi 2- #avi ng

| uti f ' t I ' i byt f
agent . FuPtnePy"PBIGREL shil THY Wdetedbdriirly Bulffedls Redd fdh O\,

of hair equipolar emouat: off betweemdP <4 e 007 nhitbyrweightyher
above- nent i ongd @7y ;P e¥aRab13C iaboutoEs A iyald fgie@) Ur at ed al cohol such as
et hyl al cohol, propyl al cohol’, glycerin, ethyleneglycol, diethyleneglycol,
or m xtures thereof can be contained in an anpbunt of 0.6 - 10 % by wei ght.
Further, organic am nes such as nonoet hanol am ne, di et hanol ani ne,
triethanol am ne, or m xtures thereof can be used as a :

hai r- permabi l i ty-pronoti ng agent and deodorizin agent of the main

i ngredi ent of used sulfide, hydrosul fide or thioglycolate and al so as an
air oxidation activator in an anmount of 0.01 - 1.0 % by wei ght, and

i ndi spensabl y, hexanet hyl enetetram ne, iodine, brom ne, potassiumi odide,
sodi um i odi de, anoni um i odi de, potassium brom de, sodi um brom de, ammoni um
brom de, or :



m xtures thereof nust be used as an air oxidation accelerator for ®
accelerating the fixing of hair in an anount of 0.02 - 1.0 % by wei'ght’,
rgferably 0.6 % by weight, and pure water is used as the reninder. Thus a
mwent i onal ty nor=attatmna arr - wavi ng Sorutron of tﬁé‘
gent -invention to obtain a truly non- danaged odorl ess hair after short
operation harm essly can be obtained. In order to nore clarify this f\}
Jthe f.oll owi ng Conparative experitnmental exanples are shown. Al parts™
Tisted are by wei ght, Conpar ati ve experinmental exanples About 10
untreated human hairs (virgin hairs) weli} wetted with each test solutin
were tightly wound on a rod of about 0.45 cmin dianeter. After the hairs
were allowed to stand at about 30C for about 10 minutes (cap time), the

hai rs as wolihsn chhetsusreseg glaseses i fructpss) o mkrtures thereef are Mb&t:tiam.-
After water attached to the hairs was softly w ped away, .the hairs were

air-dried byfexadiyyeted iman pgownd Afupsta,Red % t¢ Thenetiphatiny W‘t‘ﬂ"&%ﬁ’

rinsed N LT PHEE SO oo bR o Ml Ay 16 Seid 48 8 B g,
curled hair,p.gg .sbsyvs'& Lot Gl @VoRie m.em-bmn& JsH&ngabm me.st ep:

sol u- ~ Solution according to tion of U S t he present
| nventi on ~ cutting-off of sulfur linking and for ester formation with the lower aliphatic

saturated alcohols vhen contained and also for maintaining the pH of the
permanent hair-waving solution of the present invention at 8 to 11 by the action
as & buffer agent, Further, for the purpose of the moisture retention in hair,

" suelling of hair molscules, polar solvent of hair and ester formation with the
above-mentioned oxy-crganic acid, lower aliphatic saturated alcochol such as |
ethyl alcchol, propyl alcchol, glycerin, ethyleneglycol, diethylen.eglyeolj, or

 mixtures thersof can be contained in an smount of 0.6 - 10 % by weight. Further,
organic amines such as nmoethanola.nine, diethanolamine, triethanolamine, or

mixtures thereof can be used as a hair-permbility—pmmoting agent and deodoriain} .'
agent of the main ingredient of used sulfide, hydrosulfide or thioglycolate and
also as an a:l.r. oxidation activator in an amount of 0,01 - 1.0 % by weight, and
indispensably, hexamsthylenstetranine, iodine, bromine, potassium iodide, sodium
iodide, ammonium iodids, potassium.bromida, sodium bromide, ammonium bromide, or
mixtures thereof must be used as an air oxidation accelerator for acceleraiing the
f£ixing of hair in an -mmmt of 0.02 -~ 1,0 % by weight, preferably 0.6 % by wéight, : |
" and pure water 1s used as the :._-emainder. Thus, a conventionally non-attainable

ideal permanent hair-waving solution bf the present invention to obtain a truly
non-damaged odorless hair aftur short operation harmlessly can be obta.ined.

In order to more clarify this faet, the following Comparative experimental example:
are shown, All parts listed are by wei_ght.



of

| ngr edi ent Pat ent No. 4, 192, 863 Mai n i ngredi ent Anmoni um@

Sodi um ¢ . Sodi um t hi o- . sul fide hydro- gl ycol ate
sul Tide. Amoni um - - 3.2 0.2 0.2 thioglyco- |ate Sodrum

™0™ -0.2 sulfide Sodium S
0.2 0.2-hydro- sulfide Sodium _ 0.8 0.8 0.8
0.8 "' 5.0 5.0 sulfite Caustic 0. 08 potash Tartaric 0. 15
003 0,03 - 0.22 0.22 acid Citric
0.74 0’14 acid Et hyl 71,000 VX 1.0 0.6 1.0 0.6 1.0
0.6 al cohol dycerin ' 0.4 0.4
0.4 2 0. 03 0.03 0.03
0. 03 : '

About 10 wntreated human ha:lr (virgin hairs) well wetted with each test
golution were tightly wound on a rod of about 0.45 ca in diameter. After the
hairs vere allowed to stand at about 30°C for about 10 minutes (cap time), the
hairs as wound on the rod wers rinsed with warm pure water at about 40°C. After
vater attached to the hairs was softly viped away, the hairs were air-dried
by & dryer. The wound hairs were unwound from the rod, further rinsed in varm
pure water at 40% in a beaker and air-dried on a blotting paper to cbserve
the final diameter, tensile strength and elongation of the curled hair, as shown

in the following Takle.

2in;



~4 Table (contlnued) One-step sol u-

Solutqon accordi ng to tion of

S. the present invention Ingredient Pat ent No. 4,192,863 5 4
in |ngred|ent Anmoni um Sodi um Sodi um t hi o- - sul fi de
ydro- ‘glycolate sul fi de Potassium
0.6 0.6 - 0. 6 iodi de Hexa-- - -
0.6. -. 0.6 , 0.6 nethylene- tetr am ne Pure water
90. 34 197.34 97.34 97.23 97;23‘92A§5 92.25 pH 9.0 \J \-/
9.0 8.8 9.2 9.4 9.6 9.6 Curl ca. ca. ‘ca.
ca. ca. . ca. ca. hair dia- neter 1.9 2.4
2.3 2. 1.1 T IenS|| 1738 176 - I3
144 - 149 strength (3) %FP solu=| 45 5s°1“"-i°" djﬁ‘ﬂ to 47 2
39.7 ﬁp 47, tron @fﬁﬁe?r Cﬁﬁgrpresen Al nos
no AInD Oterabfe - sirel]. . I
smel | appllca- ghﬁ??'853 : _ Haln.ingredfggi
' 1 Ammonium Sodium Sodium
thio- sulfide " hydro-
glycolate sulfide
* Ammonium 3.2 0.2 0.2 - - - -
thioglyco- :
late
‘Sodium - - - 0.2 0.2 - -
sulfide
. Sodium - - - - - 0.2 0.2
hydro-
- sulfide
Sodium - 0.8 0.8 0.8 0.8 5.0 5.0
sulfite -
Caustic - 0.08 - - - - - -
potash
Tartaric 0.15 0.03 0.03 - - 0.22 0.22
~acid
Citric - - - 0.14 0.14 - -
acid ' -
Ethyl 1.00 1.0 0.6 1.0 0.6 | 1.0 0.6
alcohol
Glycerin - - 0.4 - 0.4 - 0.4
28% Ammonia 2,00 - - - - - -
water
Monoethan- 0.03 0,03 0.03 0.03 0.03 | 0.03 0.03
olamine '




tion QG ossi ness Little Very much Very much  Very nuch ”
Fl exig- o - No . ’ Very nuch Very nmuch Very much bility |
H%lsh ness

da _ The permanent hair-waving solution of the present

I nvention can be used, for exanple; in beauty parlors an follows: (1) . The
hair is tightly wound in the desired hair style on about 60 rods or curlers
havi ng diameters of 0.5 to 1 cam and fasfigped wi th rubber bands while
op{Lpglly coating 30 m of the permanent hair-waving solution of the

present invention. The wound hair is‘then coated with another 50 mi of the -

solution. (2) Th head of the usable (mwetimuedh a vinyl ap for about 10
m nutes and then the cap is renoved. (3) The hair as wound-is rinsed with
warm waj r ' . ! 1t
15 minut gs, the hair {i s OnensteP fddhthe rod Spletiorraceandingntohe hair | -
is dried|naturally of btiendofelUafh | ¢ arr angthey Preseatrinvension conpl etfe
the hair|ungredient) |BePatenthdaxmove FTOD | esired, .all . tne narrs qr
a part of the hair s§ch4%d%%r®83 at thk front, MR mrﬂﬂﬁén&re t aken
off-the fods or curlgrs and . tightly refoung on CLrlergeg VI Ng ers O
1 to 2 cjnwhereafter lhor air is appllefWWP?#ﬁiclrs E du e d ogiug
| arge cufls. Even affer washing, the | qg;? té reta?“l s géﬁg
dianreterp as those off the curlers. Fur o iher conpoundlng 5&
there cafr oo added pdrTune, coloring o g 0.6 -
' iodide

Hexa- - - 006 - 006 - 0.6

methylene-

tetramine

Pure water 90.34 91:34 97.34 97.23 97.23192.25 92.25

pH 9.0 | 9.0 8.8 | 9.2 9.4 | 9.6 9.6

Curled ca. ' ca. ca. ca. ca. ca. ca.

hair dia- _

meter (cm) 1.2 1.9 2.4 2.3 2.6 1.1 1.1

Tensile 128 _ 152 138 146 138 144 149

strength ' '

(9)

Elonga- 45.5 45,2 47.2 | 47.2 39.7)] 47.2 47.5

tion (%) - :

Bad smell - Consi- Almost no Almost no Almost no

at the .derable smell - smell smell

applica- smell

tion -

Glossiness Little Very much Very much | Very much

Flexi- No Very much Very much | Very much

bility and '

dampish-

ness




. S e
agents and the like. According to the above processes, it becones possi bl e
0\ quite easily obta a substantially odorless, silky, non-porous ands @ g
ah- damaged permanently curled hair having a curl diametef of 2 to 6 ¢m
Yich is._pacticularly ___appreciated from-a-beauty—+-ewpoi-
washing the hair 4 to 6 th later, without the necessity of a setting
~process, and further quite w thout possibility of the chem cal poisoning
with cyano conpounds or the like as in the processes using the coventlogaLJ
~ permanent hair-wavi ng sol utions. The permanent hair-waving sol ution of the

present invention can also be the the applied to naturally
crinped hair to change it ‘into pernanentlﬁgstralght hair and also it can be
utilized to make silky brilliant hair pieces and wigs or to finish hair

wavi ng in maki ng ¢né Ipermshiest hais-ouving sviativhest e prédens (ihdérition @n be used,
per manent hair-waving solutions of the present invention and which are

prepalr deat r dor mmios dnybeauty pﬂ-‘ﬂi@l’ﬂr&} foldowsenst i tuentz Wi tg oneI i’inot her .

|

o tut d oo RS >0 Gaes, 13" sy Homacdse e Antin Bat e gin, o Aok, kR o8 et
forth herein are, Jhere fb? rﬁ/ldﬂw'neo’nﬂa%too%lz}rgtis%& ste%ﬁganl m&a{g{b\égr%%&gw

full scope of the presen are-alrs
Exarrpl es 1-3 vhile opticna.lly coating 30 ml of the permanent hair-uaving solution of the _ﬁ'f

present invention. The wound hair is then coated with another 50 ml of the 1’
solution, _ '

(2) The head of the user is covered with a vinyl cap for about 10 minutes
and then the cap is removed. - ' | ;

(3) The bair as wound is rinsed vith wuarm vater, wiped with a towel, and after
being allowed to stand for about 15 minutes, the ha:lr is removed frqn the -
rod ar curler, and then the hair 1s dried naturally or by a dryer aile
arranging the hair style to complete the hair waving.

(4) Before the above aﬁp (3), if desired, all the hairs or a part of. the.ha.irq: "
such as those at the front, crown and nape are taken off~the rods ar
curlers and tightly rewounnd on curlers having diameters of 1 to 2 cm
vhereafter hor air is applied to the hairs to produce desired large curls.

~Even after washing, t;he large cur]:s retain almost the same diameters g
as those of the curlers, |
Further, as other compounding agentg, thére can be at_ided. permnie; coloring
agenmsamdthe]ika

o According to the above prucessas, it becomes possible to quife ea.aily obta.il._

" a substantially odor,less, silky, non~porous and non-daraged permanent.ly curled

" hair having a curl diamaf.er of 2to 6 cem uhic’h is particularly



Exanpl e . \/ 1 2 3 Pot assium %
sul fiie ssodi,um 0.16 0.2 ' 0.4 sulfide. anmmonium
-&Uﬂl’fﬂ pot-aesttmT Ty OT0- sulfide, sodium hydro- sulfide, ammoni um hydro- '
sul M de, peotassi:umthio- glycolate, soadiumthio- glycolate or amoni um

t hi ogl-ycol'ate Potassiumsulfite, sodium 0.14 -0.5 0.8
8.0 sulfite or ammoniumsulfite Citric acid or tartaric 0.01- 0.3
0. O\{/O 3 0.01 0.3 acid Hexanet hyl enetetram ne , _ 0.02- 1.0 0.02-

1.0 0.02 1.0 iodine, bronine, potassiumiigdide, sodiumiodide, anmonium
i odide, potassi-um brom de, sodium brom de,” amoni um brom de, or m xtures

éhirleof Pur e \g/aterehtgdbrlng {fpﬂt‘;’ %aﬂa{w%mmiﬂg the hair 4 to 6 months

later, without the necessity of a setting process, and further quite without
possibility of the chemical poisoning vith cyano compounds ar the like as in the
proeoaua using the conventional perusnent hair-nving solutions.

The permanent hai.r-uvi.ng solution of the prosent mmtim can alao be

the
th gppmdtomtmllycrinpodhair to change it into pormnently atraighthair
he
.and- 2130 it can be utilized to make silky brilliant hair pieces and wigs or to
finish halr wvaving in meking dolls. )

The following examples ars illustrative of permanent hair-waving solutions
ter of the present invention and vhich are prepared at room temperature by mixing - |
e the constituents with one another. It will be understood that varicus other

e _ - . _ .

solutions may be made following the guiding principles and teachings contained
herein, and the examples set forth herein are, therefore, in no way to be regarded

air as limitative of the full scope of the present invention, All parts listed are

s

1s.

ing

btair

ed



7 Exanples 4-6 Exanpl e o 4 ] 5 v 6
\Pot assi um sul fi de "0.16 0.2 0.4 Pot agsi M

Ysul fite, .sodium 0.14 - 0.19 0.8 8. 0 sulfite or ammoni um
Jsulfite Sucrose gl ucose, . 0-0.3 0- 03 - 0- 0.3"
fructose or mxtures thereof Citric acid or tartaric - 0.01.- 0.3
0.01 - 0.3 0.01 - 0.3 acid 3 Fbxanethylenegitran1ne : 0.02 - 1.4 .
0.02 - 1.0 0.02 - 1.0 iodine, brom ne, pot iumiodide, sodiumO \J&uJ

i odi de, anngg 1|gﬂﬂy§ pot assi um broni de, sodi um broni de, anmoni um
brom de, or ‘mxtures thereof Et hyl al cohol ., propyl ' 0.6 - 10
0.6 -.10 : =it
or nixture,E&gﬁ @f Mono-, “di- or tri- 1 '4.01 -21.0
0.01 - 1.0 ethanolanlne or mixfures thereof Pure water 10 brj

01 - 4.0

LI

. | Potassium sulfide, sodium 0.16 0.2 0.4
‘}|sulfide, ammonium sulfide,

potassium hydro- :
sulfide, sodium hydro-
sulfide, ammonium hydro-
|sulfide, potassium thio-
‘{glycolate, sodium thio-
glycolate or ammonium
thioglycolate

Potassium sulfite, sodium | 0.14 - 0.5| 0.8 8.0
sulfite or ammonium '
Jsulfite :

Citric acid or tartarlc 0.01 - 0.340.01 - 0.3}10.01 - 0.3
acid : '

Hexamethylenetetramine, 0.02 -1,0}10.,02 -1.0}10.02 - 1,0
iodine, bromine,
potassium iodide, sodium
iodide, ammonium iodide,
‘potassium bromide,
sodium bromide, ammonium
bromide, or mixtures
thereof

Pure water to bring up
to 100 parts

(pH | 8 - 11 8 - 11 8 - 11)




to_! 00 parts (pH 8 - 11

8- él% s Exanples 7-9 Exarrpl e 7 8
ifumsul fide - 0.16 _ 0.2 0.4 Pot assi um
sulfite, sodium 0:24 - 0.32 0.8 8.0 sulfite or anmoni um
sulfite Sucrose, glucose, 0.- 0.3 0- 0.3 0- 0.3
frH@tose or mxtures thereof Citric aci d\& 0.01 - 0.3 :
0.01.-; 0.3 0.01 - 0.3 tartaric acid Hexanet hyl enet et ram ne 0.02 - .

1“6/ 0.02 - 1.0 0.02 - 1.0 iodine, bromne, potassiumiodide, sodium
i odi de, annnmégni odigde, potassium broni de, sodi um brom de, anmmoni um

=pnoni de, &F*3M her eof Ethyl al cohol, propyl 0.6 - 10
0.]6 - 10 Q6 - 1n GGG G iy e e el e e B S Oy

1 Example 4 1 5 1 6
Potassium sulfide 0.16 0.2 0.4
potassium sulfite, sodium| 0.14 - 0.19 0.8 | 8.0
sulfite or ammonium _
sulfite
Sucrose, glucose, - 0 - 0.3 0 - 0.3 0 - 0.3
fructose or mixtures : :
thereof
Citric acid or tartaric .01 - 0.3 |0.01 - 0.3]10.01 - 0.3
acld . _ _

3 : _
Hexamethylenetetramine, .02 - 1.0 {0.02 -1.0]0.02 - 1.0

iodine, bromine,

potassium iodide, sodium

0 iodide, ammonium iodide,
' potassium bromide,

sodium bromide,

ammonium bromide, or

mixtures thereof

Ethyl alcohol, propyl 0.6 - 10 0.6 -.10 0.6 - 10
alcohol, glycerin,
ethyleneglycol, :
diethyleneglycol, or
mixtures thereof

: Mono-, ‘di- or tri- : 0.01 - 1.0 |0.01 - 1.0 |0.01 - 1.0
_J ethanolamine, or _ _ _
mixtures thereof

Pure water to bring up
to 100 parts

8 - 11)

(pH . . 8 -11 8 - 11




1.0 0.01 -

kKt ures thereof Mno-, di- or tri- 0.01 - 1.0
- 1.0 ethanolamine or mxtures thereof Pure water to bring up t® 1@Je

parts (pH-. 8 -. 11 8 - 11° 8 - 11).
Exanpl es 10- 12 Exanple . : 10 11
12 "Ammoni um sul fi de : - 0.16 0.2 0.4
Pot assi um sul fite, sodium 0.27 - 0.37 0, 8. 8.0 sulfite.or™
ammoni um sul fite Sucrose, glucose, N 0-0.3 0 - 0.3 oo
- 0.3 fructose, or mixtures thereof G'tric acid or 0.01 -

0.3 0.01 -

0.02 - 1.0 O. 1.0 0. 02 -

br om ne,

un\hrnden c

ﬁxgmplg50$.9 0.3 tartaric acid Hexanet hyl enet etram ne,
1.0 iodine,

pot assi um i odi de,

annpniim

sodi.um i odi {

brom de, or}Example

7 .

8

dium bram de

9

Sodium sulfide

Potassium sulfite, sodium
sulfite or ammonium
sulfite

Sucrose, glucose,
fructose or mixtures
thereof

Citric acid or
tartaric acid

Hexamethylenetetramine,
iodine, bromine,
potassium iodide,
sodium iodide,
ammonium iodide,
potassium bromide,
sodium bromide,
ammonium bromide, or
mixtures thereof

Ethyl alcohol, propyl
alcohol, glycerin,
ethyleneglycol,
diethyleneglycol, or
mixtures thereof

Mono-, di- or tfi-
ethanolamine, or
‘mixtures thereof

Pure water to bring up
to 100 parts

(pH

’ 0.16

0.24 - 0.32
0 - 003

0.01 - 0.3

0002 - 1.0

0.6 - 10

0.01 - 1.0

8 - 11

0.2

- 0.8
0 - 0.3

0.01 - 0.3

0.02 - 1.0

0.6 - 10

0.01 - 1.0

'8 - 11

0 - 0.3

0.01 - 0.3

70.02 - 1.0

0.01 - 1.0

0.4

8.0

0.6 - 10

8 - 11)




T ey

m xt ures thereof Et hyl 6 - 10 0.6 - 10
0.6 10,a|c0ho| glycerin, ethyleneglycol, diethyleneglycol, m Xt ures
thereg Mono-, d| or tri-.01 - 1.0 0.01 - 1.0 0.01 - 1.0 ethanol ani ne
or qlxtures theseof Pure water to bring up to 100 parts (PH
8 -11 8-11) Exanpl es 13-15 Exanpl e
13 - 14 - 15 Pot assi urfi @ osul fide - 0. 16
0. ’ 0.4 Potassiumsulfite, sodium 0.26 - 0.35 0.8 _
8.0 GT?lte or annngyug&iulflte Sucr ose, glucose,, 0 - 0.3
0- 0.3 exagple§ 10 tose, or mxtures thereof CGtric acid or
0.01 - 0.3 0.01 -_0.23 Dﬂ1-ﬂ’2farlarjra_cj_dmm#_ar_a‘m_nﬁ
=02 - 1. 0.Q2 - 1.0 0.02 - 1.0}i odi ne, om he, i i odi
D ExamﬁQe , | i odi ne, yrom pe inaSSIU |o.|qQ, |
Ammonium sulfide 0.16 0.2 0.4
Potassium sulfite, sodium 0.27 - 0.37 0.8 . 8.0
sulfite or- ammonium - ' '
sulfite
Sucrose, glucose, 0 - 0.3 0 - 0.3 O - 0.3
fructose, or mixtures ' .
thereof
3 Citric acid or .01 - 0.3 |0.01 ~ 0.3 0.01 - 0.3
| tartaric acid
3 Hexamethylenetetramine, 0.02 - 1.0 {0.02 - 1.0 | 0.02 - 1.0
iodine, bromine, : '
potassium iodide,
sodium iodide,
ammonium iodide,
potassium bromide,
sodium bromide,
ammonium bromide, or
mixtures thereof
Ethyl alcohol, ptoPyl 0.6 - 10 0.6 - 10 0.6 - 10
alcohol, glycerin,
ethyleneglycol,
diethyleneglycol, or
{mixtures thereof
Mono-, di- or tri- 0.01 - 1.0 l0.01 - 1.0 | 0.01 - 1.0
ethanolamine, or -
mixtures thereof
Pure water to bring up
to 100 parts
(pH 8 - 11 8§ - 11 8 - 11)

afcohol,

propyl 0.




--= sodium i odi de, ammoni um i odi de,
v /XQrom de, or m-xtures thereof Ethyl
10 0.6 - 10 al cohol, glycerin,
i xt ur es thereof Mono-, di or tri-
_ 1.0 et hanol ani ne, or
(pH - 8 -11
16-18 Exanpl e :
Sodi um hydr osul fi de 0.
sulfite,

16 '

0.8
anﬁnn?un1su|§x?é?€§crose gl ucose, o

16

pot assi um br om de,
al cohol

, _propyl -

a8 11
0.2

0 -

sodi um brom de,

’ 10 =

et hyl enegl ycol, diethyl enegl ycol ,
. - 0.01 -

m xtures thereof Pure water to bring up to 100 parts

0.6 -
1.0 0.01 -

8 -11)
17

anmoni um

@6
or

1.0 0.01

Exanpt™®,
18

0.4 Pot asdsi um

.0_

8.0 sodiumsulfite or
0.3

0.3

0- 0.3 frLETU?E"GT‘ﬁT&fures'TﬁéFééT

Example

13

N

14

15

Potassium hydrosulfide

Potassium sulfite, sodium
sulfite or ammonium
sulfite

Sucrose, glucose,
fructose, or mixtures
thereof

Citric-acid or
tarta:ic acid

Hexamethylenetetramine,
iodine, bromine,
potassium iodide,
sodium iodigde,

ammonium iodide,
potassium bromide,
sodium bromide,
ammonium bromide, or
mixtures thereof

Ethyl alcohol, propyl
alcohol, glycerin,
ethyleneglycol,
diethyleneglycol, or
mixtures thereof -

Mono~, di or tri-
ethanolamine, or
mixtures thereof

Pure water to bring up -
to 100 parts

(b8

0.16

0.26 - 0.35
0 - 0.3

0.01 - 0.3

0,02 - 1.0

0.01 - 1.0

8 -11

0.2

0.8

0 - 0.3

0.01 - 0.3

0002 - 1.0

0.6 - 10

0.01 - 1.0

8 - 11

0.4

8.0
0~ 0.3
0.01 - 003

0.02 ~ 1.0

0.6 - 10

0.01 - 1.0

8 - 11)




3 F Citric acid or : . 0.01 - 0.3 +0.01 - 0.3 0.01 - 1“
0.3 4gtaric.acid 0 ’ Hexanet hyl enetetramne, 0.02 - 1.0 _ 3
0.02 - 1.0 0.02 - 1.0 iodine, brom ne, potassiumiodide, sodiumi odide,
ammoni um i odi de; pot assi um brom de,' sodi um brom de, ammoni um brom de, or

m xtures thereof Ethyl alcohol, propyl _ 0.6 - 10 0.6 - 10
0.6~ 10 al cohol, glycerin, ethylenegly@iﬁi di et hyl enegl ycol, or m xtures
t hereqf ,Mono-, di- or tri- 0.01 - 1.0 0.01-1.0 0.01- 1.0
et hanolam ne, or -m xtures thereof Puré water to bring up to 100 parts
(pH8-11 Examples 16-18 8-11 8- 11)
_E&ﬁnples 19- 21 Exanpl e 1 20
-21rAnnDniuMTﬁVHrosulfide ' D. 16 16 ). 2 17 0.4 ;8
Pof assi um|{Bxample, 0.36 - p.5 0.8 8. (
sodium hydrosulfide - 0.16 0.2 0.4
Potasdsium sulfite, 0.33 - 0.45 |. 0.8 8.0

gsodium sulfite or
ammonium sulfite

Sucrose, glucose, 0 - 0.3 0 - 0.3 - 0 - 0.3
fructose, or : _
mixtures thereof

3 Citric acid or 0.01 - 0.3 0.01 - 0.3 ] 0,01 - 0.3
tartaric acid _

0|  |Bexamethylenetetramine,| 0.02 - 1.0 | 0.02 - 1.0 } 0.02 ~ 1.0
' jiodine, bromine,
potassium iodide,
sodium iodide,
ammonium iodide,
potassium bromide,
sodium bromide,
ammonium bromide,
"lor mixtures thereof

Ethyl alcohol, propyl 0.6 - 10 0.6 - 10 0.6 - 10
alcohol, glycerin,
ethyleneglycol, -
diethyleneglycol, or
mixtures thereof

) Mond-, di- or tri- 0.01 -~ 1,0. 0.01 - 1.0 0.01 - 1.0
: ethanolamine, or ' . : .
mixtures thereof

Pure water to bring
up to 100 parts

(pH - |l -1 | s8-11 8 - 11)




e

§odi um sul fite, or ammoni um sul fite Sucrose, glucose, 0- 0.3

-0 - 0.3 O - 0.3 fructose, or nmxtures thereof Ctric acid ort . ¢a

0.01.- 0.3 0.01 - 0.3 0.01 - 0.3 tartaric acid :

- Hexamet hyl enetetramne, 0.02 - 1.0 0.02 - 1.0 0.02 « 1.0 iodine,
brom ne, potassiumiodide, sodiumiodi de, amoni um i odi de, potassi um

. brom de, sodi um brom de, annnniun1bronide,a§§ m xtures thereof Ethyl . ™
“al cohol, propyl 0.6 - 10 - 0.6 - 0.6 - 10 aIcohoI,&é\,) :
gl ycerin, ethyleneglycol, diethyleneglycol, or mxtures thereof Mno-, di

or tri-

Examples 1929 0.01 -

m xtures thereof Pure water to brin

-11

1.0

0.01 -

up to 100 parts (pH

1.0 et hanol am ne, or

~TT 8 -11)
Example

19

20

21

Ammonium hydrosulfide

Potassium sulfite,
sodium sulfite, or
ammonium sulfite

Sucrose, glucose,
fructose, or
mixtures thereof

" |citric acid or

tartaric acid

Hexamethylenetetramine,
iodine, bromine, '
potassium iodide,
sodium iodide,

ammonium iodide,
potassium bromide,
sodium bromide,
ammonium bromide, or
mixtures thereof

Ethyl alcohol, propyl
alcohol, glycerin,
ethyleneglycol,
diethyleneglycol, or
mixtures thereof

Mbno-, di or tri-

jethanolamine, or

mixtures thereof

Pure water to bring
up to 100 parts

(pH

0.16

0.36 - 0.5
0-0.3

0001 - 003

0.02 - 1.0

0.6 - 10

1o0.01 - 1.0

8 - 11

0.2

0.8 -

0 - 0.3

0.01 - 0.3

0.02 - 1.0

0.6 = 10

0. 01 - 1.0

8 - 11

0.4

8.0

0-003

0.01 - 0.3

0.02 - 1.0

0.6 - 10

' 0.01 - 1.0&

8 - 11)




m—zz 24 Exanpl e

Pot a S|Hn1th|oglycolate

sul¥

0.14 - 0.19

annnnlun1sulfite 3

22

23

0.2

0.8
Sucr ose,

gl ucose,

8.0 sodi

0 -

24

0.4 Potassium }3

umsulfite or
0.3

0 -

0.3 O - 0.3 fructose, or mxtures thereof 3 Citric acid or
0.01 - 0.3 0.01- 0.3 - 0. 01 - 0. gEqErtarlc acid .0
Hexanet hyl enetetram ne, 0.02 - 0.02 - 1.0 iodine,
_bfbﬁ?hé, pot assi um i odi de, SOdiUﬁ]IOdlde -ammoni umi odi de, potassium -
brom de, 50df“”18£05%184 ammnl um brom de, or m xtures thereof Ethyl

6

al cohol , p 0.6 - 10 0.6 - 10 alcohol

erin, oot "‘]. \,ucgl ot ﬁﬂm@mma T s
Monp-, diw gém% 0.01 -11.0 2201 -11.0 23 0.% 1.0 24
h nolam m Xt ures

t her eof
Potassium thioglycolate

.16 0.2 0.4

0.14 - 0.19 0.8 8.0

Potassium sulfite,
sodium sulfite or
ammonium sulfite

3 | - . |sucrose, glucose, 0 - 0.3 0 -0.3 0 - 0.3

1fructose, or
mixtures thereof

0.01 - 0.3 0.01 - 0.3 0.01 - 0.3

Citric acid or
Jtartaric acid

1.3

.0 Hexamethylenetetramine, | 0.02 - 1.0 | 0.02 - 1.0 0.02 - 1,0
iodine, bromine,
potassium iodide,
sodium iodide,
‘|ammonium iodide,
potassium bromide,
sodium bromide,
ammonium bromide, or

mixtures thereof

) _ Ethyl alcohol, propyl 0.6 - 10
alcohol, glycerin,
ethyleneglycol,
diethyleneglycol, or

mixtures thereof

0.6 -10 | 0.6=-10

0 Mono-, di~ or tri- 0.01 - 1.0 | 0.01 ~ 1.0 0.01 - 1.0
ethanolamine, or |

mixtures thereof

Pure water to brzng
up to 100 parts

(pH 8 - 11

8 - 11 8 - 11)




11

0:3
0.01 -

br om ne,
brom de,
al.cohol

) pr
gl ycerin,

0.3
Hexanet hyl en

pot
o)

8-11)
0.16 -
0.3 fructose, or

0.01 -
1.0

re water. to bring up to 100 parts (pH

' as Exanpl es 25-27 Exanpl e
27 Sodi um t hi oglycol ate
/4 Potassiumsulfite,
ulfite or ammonium sulfite Sucrose,.
0 -
- 0.01 -

etr 62 - '
M ?R%I %sodl um i od| de,

@Qam§1e O.6 - 10 a.

0.22 -
gl uc

0.'02 - 1.0

6 - 195

0. 16
0.8

amroni um i odi de,

0.2

8

“ .825

+8.0 sodi um

0 -

0.02 -

0.3
m xtures thereof Citric acid or
0.3 tartaric acid

0 -

1.0 i odi ne,
pot assi um

gl
’4

Sodium thioglycolate

Potassium sulfite,
sodium sulfite or

lammonium sulfite

Sucrose, glucose,
fructose, or.

 |mixtures thereof

Citric acid or
tartaric acid

Hexamethylenetetramine,
iodine, bromine, '
potassium iodide,
sodium iodide,

ammonium iodide,
potassium bromide,
sodium bromide,
ammonium bromide, or
mixtures thereof

Ethyl alcohol, propyl .
alcohol, glycerin,
ethyleneglycol,
diethyleneglycol, or:
mixtures thereof

Pure water to bring

jup to 100 parts

(pH

0.16

6.16 - 0.22
0 -~ 0.3

0.01 - 0.3

0.02 - 1.0

8 -~ 11

0.2

0.8
0 - 003

0.01 ~ 0.3

0.02 - 1.0

0.6 - 10

8 - 11

00_4'

8.0
0 - 053

0.01 - 0.3

0.02 ~ 1.0

0.6 - 10

8 - 11)




et hy ot ycol , dlethyleneglycol or mxtures thereof Pure water to bring

up t&‘loq.parts (pH 8- 11 8 -11 '

-11)*7 Exanpl es 28-30 Exanpl e 28 ' 20 . (95

30 Ammoni um t hi ogl ycol at e 0.16 0.2 - 0.4 Potassiu

sul fite, . 0.17 - 0.23 0.8 - 8.0 sodiumsulfite or

ammpai um sul fite 3 Sucrose, glucose, Ao 0-0.3 0O 0.3

0 OJéjfructose or m xtures thereof Citric acid or ' 0.01 - 0.3

0. 0 0.3 0.01 - 0.3 tartaric acid Hexanethyl enetetram ne, 0.02 -

1.0 0.02 Jes 28-300.02 - 1.0 iodine, bromne, potassiumiodide,
|un1|omq§?meunnwnun1|od|de pot assi um brom de, sodi um brom de, anmoni um

-brorh de, of _ _
28 29 .30

— Example

._Ammonium thioglycolate | 0.16 0.2 0.4

Potassium sulfite, B 0.17 - 0.23}] 0.8 8.0

sodium sulfite or
ammonium sulfite

sucrose, glucose, 0 -0.3 0 - 0.3 0 - 0.3
fructose, or

mixtures thereof
9.3 citric acid or |l o6.01 -0.3]0.00 -0.3| o0.01-0.3
:attaric acid

t-0 Hexamethylenetetramine, 0.02 - 1.0 0.02 - 1.0 0.02 - 1.0

iodine, bromine,
potassium iodide,
sodium iodide,
ammonium iodide,
potassium bromide,
sodium bromide,
ammonium bromide, or
mixtures thereof

Ethyl alcohol, propyl 0.6 - 10 0.6 - 10 0.6 - 10
alcohol, glycerin, : -

ethyleneglycol,
diethyleneglycol, or
mixtures thereof

Pure water to bring
up to 100 parts

1)

(pH 8 - 11 8 - 11 8 - 11)




5"— x{-ures thereof .0 Et hyl al cohol, propyl 0.6 - 10 0.6 -
. 2 . 0.6 - 10 al cohol, glycerin,, ethyleneglycol, diethyleneglysolg ,or
ures thereof Pure water to bring up to 100 parts 1) - . (pH

1 8 -11 8 -11)  -Preferred pernmanent hair-wavi ng
tions of the inventionare those which conprise sucrose, glucose,
tose, or mxtures thereof or no sucros gl ucose, fructose, or m xtures
hereof : a sul fide, hydrosulfide or thiogfggalate of alkali. metal or «é
anmoni um a sulfite of alkali netal or anmmoni um and aliphatic oxy-organic
aci d;. hexanet hyl enetetram de, iodine, bromne, iodide or brom de of alkal
metal or ammoni um or ni xtBreferbedcpérmaneht hairewavdngomscdeddlonsataf the

| ower aliphatic saturated alcohols; organic am nes; ‘and pure water, _
provi ded that tHavesition.are tiosecwhichi comprigek sucrageal gucoamni umto
the sul fide, hydrosul fide or thioglycolate of alkali/metal or ammoniumis
1.0 or nore and finvctases i9n Mixturescthereafyeronog Susrese £GIaG8e y
preferred permanent hair- wavinpg solutijions are thos ich_copprise.in

wei ght per cent FXEiREQAQy Qﬁtmiﬁt?r??uﬁbﬁ§8?féran?%ié%é?ﬂ sWliife) 39,

. - O . . . .
(preferably Suc%&?%ﬂ%é%??cgiggéfégeélﬂxggoagkgidgrogmmonium: a sulfite of

alkali metal or ammonium; and aliphatic oxy-organic

acid; hexamethylenetetrahide; iodine, bromine, iodide or .
bromide of élkali metal or ammonium, or mixtures ﬁhereof

as the air oxidation acceleratbrf lower aliphatiC'saturéted
alcohols: 6rganic amines; and pure water, provided that the
molar ratio of the sulfite of alkali metal or ammonium to -
the sulfide, hydrosulfide o# thioglycolate of alkali metal
or ammonium ié 1.0 or moré and the solution is in-thé pH
range of 8 to 11, Especiallj preferred permanent hair- |
waving solutions are those which comprise,in weight per cent:
. sucrose, glucose, fructose, or mixtu:és thereof 0 to 0.3%
(preferably sucrose 0.2%): a sulfide, hydrosulfide or
thioglycolate of potassium, sodium or aﬁmonium 0.16 to

0.4% (préferably sodium hydrosulfide 0.2%); a sulfite of
potassium, sodium or ammonium 0.8 to 8.0% (preferably'sodium
sulfite 0.8%); citric acid or tartaric acid 0.01 tc'0;3%
(preferably citric acid 0,08%):.hexamethylenetetramine,
iodine, bromine, potassium ioéide, sodium iodide, ammonium
iodide, potassium bromide, sodium bromide, ammonium bromide
or mixtures thereof 0.02 to 1.0% (preferably potassium

iodide O.G%f ethyl alcohol, propyl alcohol, glycerin

ethyleneglycol, diethyleneglycol;'or mixtures thereof 0.6,



_ of " pot assi um SOdI um or anmmoni um 0.16 to 0.4% (preferably
Gl drosul fide 0.2%; a sulfite of potassium sodiumor anmonium 0.8
% (preferably sodiumsulfite 0.8%; citric acid or tartaric acid 0.0
to 0.3% (preferably citric acid 0.08%; hexanet hyl enet etrami ne, iodine,
broni ne, potassiumiodide, sodium i odi de,~gmoni um i odi de, potassium
brorp.de sodi um brom de, amoni um brom d m xtures thereof 0.02 to 1.0%
(pref ably potassiumiodide 0.6% ethyl alcohol, propyl alcohol, glycerin

et hyt el ycol A Sl n,eagi,%&o {, B1%bHRR S0} Ber 8 83 1§cerid . 1%Y;

(preferablym glycerln 0.4

enpnoet hanol am ne: "'fl'é %y 10 2 ?"Egno%ﬁbfgﬂﬂgg %ﬁ%%%homaﬁlﬁees Qtzhereof

001t010%‘? am ne ure water as the

remai nder. Thg t {108y viges, %P sorably Word N vi ng
shape to halwn‘féc(%gcorrprl sggogdrj?aﬁgl ngg‘%6 gﬁﬁgl r r|Qn gl desi reg%{styIedcg\dJ'aflrllgle1

applying to #W,’u raidd RS FENgAtePahs- ¥AEI PEmMaehdierqn of the invention in
an armount suff eht to m)lstenthe hair. d e - CLAIMS 1.~ A one-step

per manent ha' r-wavi ng g liheention also provides a process of giving

- “ permanent waving shape to hair which comprises arranging
the hair. J'.n. a desired sty.le ‘and abplying to the hair . a
permanent hair?waving solution of the invention in an
'.amo'ﬁht sufficient to moisten the hair. |

d

e

ey




onprising as main ingredients a sulfide, hydrosu e or mercaptan
e@npound and, “as air oxidation accelerator, 5 hexahethylenetet&aniﬁmg, »
odi ne, bron1ne an iodide or brom de of an al kali netal ~or ~anmoni um or
Kxtures of at |least two of these and further containing a sulfite -

pound, the nolar ratio of the sulfife conpound to the sulfide,
ydrosulfide or nercaptan conmpound bei ng least 1:1, said sol ution ~
cont ai ning an-aliphatic oxy-organic acid glve a pH range of. fron18\;a‘jﬂ
and contai ning al so an aqueous carri er. éﬁé&ﬁé'd conpounds and sai d

. aliphatic oxy-organic acid. 2. A per¥A hai r - wavi ng sol ution
-according to 15 1.c| ai A bmmpwmmntuhad:sewagﬂngoseldtlm ose or

m xt ures of tvvo rﬁrﬁ% J&%ﬁn giur?#;%%ggther gé;ku’%‘gt :ﬁﬂ ate

of an-al kal i neta or -a niuny a or a Nl uni
the aliphatic oof eeroaptanicomporndiandyxiaat adn o8idetdoor mlmtor.

al i phat i o satur Hesthdeiyindle ik ind, CHRERSR! BFBR1ARIAANC SVAINS 0P

pure water. 3. al r-wavi ng_sol ufion accordlaa to C a|n1 or
2 which conprls@§°ﬂ¥¢§M9 Han pikaki  metal oor agmopiym of; paxgres,of at

mi xtures thereofiedgito 4 daeaeneee sehd | gy thle esthidtng' of il ate of
potassi um_ sodiumor a ni.um 0. to 4% of "pot assi sodi um
or ammoni um 0. 8°PER§W§%H1§Q?|QP cfiﬁi?a?FaFﬁﬁ 59&3 Geof°HEQ9$§%
hexanet hyl enet e?thamsﬂﬂ.,fnm 'teyd tosul fitde pot amer aptadi dempwiwrbemﬁ; de,
30 ammoni um podi,ge ) U LM AL §61808h UBbRESTh YR SETRY RN de: o
oxy-organic acid to give a pH range of from 8 to 1l and
containing also an agueous carrier for said compounds
and said aliphatic oxy-organic acid.
2, A permaneht hair-waving solution according to
15 claim 1 which comprises'suctose, glucose, fructose, or
mixtures of two or more of these; a sulfide, |
hydrosulfide or thioglycolate of an alkali metal or
ammonium; a sulfite of an alkali metal or ammonium; the
aliphatic oxy-organic.acid: the air oxidation
20 accelérator; an aliphatic saturated alcohol of up to 4
carbon atoms; organic amines; and pure water.
3. A permanent hair-waving solution according to
claim 1 or 2 which comprises, in weight percent;
_ sucrose, glucose, fructose, or mixtures thereof 0 to
25 0.3%; a sulfide, hydrosulfide or thioglycolate of
potassium, sodium or ammonium 0.16 to 0.4%; a sulfite of
potassium, sodium or ammonium 0.8 to 8.0%; citric acid
or tartaric acid 0.01 to 0.3%; hexamethylenetetramine, -
iodine, bromine, potass1um iodide, sodium iodide,
30 ammonium iodlde, potassium bromide, sodium bromide,
ammonium bromide, or mixtures thereof 0.02 to 1. 0%;
ethyl alcohol, propyl aléohol. lecerin, ethylenéglycol.
diethyleneglycol, or mixtures of at least two of these '
0.6 to 10%; monoethanolamine, diethanolamine, |
35 triethanolamine, or mixtures thereof 0.0l to 1.0%; and

N




ethy’!!FE%Eol, propyl al cohol, "glycerin, ethyleneglycol, dlethyleneglycol éﬁ
or nExty es .of at |east two of these 0.6 to 10% nonoethanol am ne, .

di e®®ahol ani ne, 35 t-ri et hanol am ne, or. m xtures thereof 0.01 to 1.0% and - 2
- . pure water as the renmainder. 4.~ , A permanent hair-wavi ng sol ution
according to claim3 which conprises, in weight percent; sucrose 0.2%
sodiun1hydrosu|fide 0.2% sodiumsulfite 0.8% 5 citric acid 0.08%
Ia Fum i odi de 0.6% ethyl al cohol O. glycerin 0.4% nonoethanol am ne
~and pure water as the remminder, 5. - A permanent hair-waving
solutlon accomﬂqﬁ;W§$Qﬂaﬂﬁnﬁ.ﬁnﬁﬁﬂ%&ﬁ¢%ﬁ+y as described with reference to

1ﬁ any Onﬁ of ghe Emfﬁéxﬁﬁané?nt hafr-ﬁiﬁﬁ&é ﬁélﬂt!bﬁgaﬁﬁbﬁﬁﬁggt toavi ngd
shape to hair i C i.ses arr i ng sired_style an
applying to t rj:rqisqnﬁﬁﬂﬁ fké% vé&'ﬂﬁggéﬁuPFﬁﬁea cP&Fﬁ@&%in any one
of the precedlmgtgl aodH unb hydresukfidet 0s2%f i sodbtmt sukfitec0.B8% hair.

h jothe i £ ' h
2ol cant & ofTAS AL RSP PofRbsl SR SO4ERE, D168 iORERAR Sicktd |
difficult to rﬂaeﬁi. dgliyceninihat$z metlpancbamineng Dasseaademlmnts rray

“be inpect ed oq,até& N Re rfainaépt Nt Office .
S. A permanent hair-waving solution according to
claim 1 substantially as described with :efereﬁce to
10 any one of the Examples. | |
- 6. A process of giving permanent waving shape to hair
which comprises atrangzng ‘the hair in a desired style
and applying to the hair a permanent hair-waéing
solution as claimed in any one of the preceding claims
15 in an amount sufficient to moisten the hair.

The text of the specification has been :emduod by photocopying the applicants original
typescript. It say ocontain a few amendasnts shich are d:l.:ﬁ.oult o read. The original
typescript oontnn.tng these smendments osy be inspected on the premises of the Patent Office
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