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DESCRI PTI ON HAI R DYEI NG PROCESS AND KI T The present invention relates to-a—
process for 5 dyeing hair, particularly human hair nd>§§EL%§2p for
carrying out that process. The col or of human hair | et e

W t its structure of discrete natural pignment 10 particles - the

mel anins. The study of nelanins and nel anogenesis has intensified in the

| ast 40 years, acconpanied by sone jnterest in the dyeing of hair with such
materials that nost closely resenble the natural materials which contribute
the color to 15 hair. The bi i S, of melanin involves conver- sion
of tyrosine via dihydroxyphenyl-ﬁeg;)éegé—rltgﬁﬁ pa) to nelanin through a nunber
of internedi ate steps includin&ES,G-dihydroxy-indole, to nelanin. In
addition to the general EeEl 2YTING \PRICESS ANYHEHD hair in a sinple
fashion and with a dye which is the closest to the material that
contributes the natural coloration:of hair, a requirenment alsc exists for a
hai r colorant which can a'so serve, if desired, as a tenporary hair color
whi ch can be applied ana renoved at will and which can be applied in a
reliable and fast nmanner. -2- Patents issued which cover aspects of hair
coloring with | ani e e.q- osj.ng, _L- , ek-dopa esters, and
5, 6- di hydr ox ?ﬁﬁdg?sgeﬁku?épﬁﬁéﬁgﬂt§9&6§¥E2?§3§,353?93?89 £769: and

3, 698, 859Y84AR Wedk uBRAGIEUABPAYaBuUPRAE BRAFriABdMaterial . U S. patents
Nos. 2,93423%4t 3, 194£é34caading983:48hati pebeeest he use of

5, 6-di hydr oxyi n- ' :
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The color of human hair is due to the presence

within its structure of discrete natural pigment

10 particles - the melanins. The-study of melanins and
melanogenesis has intensified in the last 40 years,
accompanied by some interest in the dyeing of hair
with such materials that most closely resemble the
.natural materials which contribute the color to

15 hair. The biosynthesis of melanin.invol§es conver-
sion of tyrosine via'dihydrbxyphenylalanine (dopa)
tc melanin through a number of intermediate steps ,
including 5,6-dihydroxy-indole, to melanin.

In aadition to the general desirability of
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dyeing hair in a simple fashion and with a dye which
is the closest to the material that contributes the

natural colcoration 9f hair, a reguirement alss
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}1 and which can be azpolied
in a2 reliable and



dole as- the starting material. The major disadvan- 10 tages of these -
systens are the tine required for color devel opnent, the uncertainty of the
geVéIop ment and the | ack of control over it, and the necessity of addi ng:
of¥pounds such as p-phenyl ene- di amine and various coupl ers for shade o4
adj ust ment. 15 In the process disclosed in U S. patent 2,934, 396
hair is first treated with an acidic or neutral solution of

5, 6- di hydr oxyi ndol e, then the excess solufién=is blotted off and an
oxi di zing agent or an oxidation-inducing solution is applied 20 to the
hair until the desired shade is devel oped. In one of the nethods disclosed
in the patent the oxygen of the anbient air is utilized wherein the second
solution contains an al kalizer and a cqobalt or plﬁ_g:anesg gXLdation

f

promoter. Mainly, hoR@b@ptsobssued whdfhiCRVATr &5R§ES N °6f PaA%oxi di zi ng
agent, such as gbibydhggeDtper@Xaslin grecumdded,i engt.altysosamenni um i odat e,

periodate or peé IfateL ggga éétéfﬁ“’ n&(%tga 'H?dﬁﬁ%} 8@@@@ the desired

shade is develo he harT is FInse agai n and
dri ed. -% WSS. paaeﬁntﬁbNOS 1@453%42Q%- k&nﬁﬁ%'zé@ as an i nprovenent
over the above-BeghHg0Rsd aJe§1 Patienis My 12,&% 396 thHeecauseing t he process

of the earlier patent t he n mhlch t % lL,yagri.za- 5 tion
of the 5, 6-di hyBe5%FLAdol eV rﬁtogﬁﬁ$%ﬁﬁ Tgﬁaé3%;§§§US§ Hg4ﬁg§#és with an
oxi dative destraati GR988,486 discldse tnﬁtnﬁeupﬁcﬁﬁﬁaﬁlhwéseﬁwﬂﬁg in a waste
of indole, prodygh @gagneﬁgnswfeme R0 & Pea DAl rriNthd forl & idiabbiagul t to

determ ne when to0" st r o-
10 tages of these systems are the time requ1red for

_§“j " color development, the uncertainty of the develop-
. ment and the lack of control over it, and the

necessity of adding compounds such as p-phenylene-

diamine and various couplers for shade adjustment.

15 In the process disclosed in U.S. patent No.
2, 934 396 hair is first treated with an acidic or
neutral solution of 5,6-dihydroxyindole, then the
excess solution is blotted off ané an oxidizing
agent or an oxidation-inducing solution is applied
20 to the hair until the desired shade is developed.
In one of the methéds disclosed in the patent the
, oxygen of the ambient air is utilized wherein the
N second solution contains an alkalizer and a cobalt
or manganese oxidation promoter. Mainly, however,
25 an ammoniacal solution of an oxidizing agent, such
as of hydrogen péroxide or an alkali metal or
ammonium iodate, periodats or pe:éulfate, etc. 1is
taught to be empioyed. Wwhen the desired shade is
developed, the hair is rinsed, shampooed, rinsed

3¢ again and dried.



10 cess by rinsing. Therefore, this |ater patent proposes & process
wherein an aqueous al kal i ne conposition containing 5, 6-di hydroxyindole and,
a a or an amne are used to contact the hair until the desired shade- &s %
obt d. Alternatively, 15 certain nethyl derivatives of A
5, 6-i1 hydr oxyi ndol e can be enployed in a two step process to obtain |lighter
shades wherein the hair is first inpPegnated with an aqueous sol ution of

such a nethyl derivative in an acidic or neutral pH solution, then is

bri Iefly 20 dru £sl, pukdhend.hea ,adl4qr7 3ids idewala@aedeizmzadsegond step by )
applicatjo e ti 0 g o] ng agent. The

pr esent igl‘n\r}'ené &}E,&%&{ OOL{;S‘:"’:SQ[':He S%%e% g\ﬁr{tﬁ g HI scoéggé%khat, in contrast

to the ﬂ%?or2£ﬁi4wi&§faqﬁﬂﬁyiﬂ gt hdye PXioggsss ofr 8hgsedréieher in a separate

step, or sm hede \Mlléhd&%kﬁ;&r Ci'shM:@':femékhdlaiﬂd%epowm@mahﬂ a variety of
shades enyg res é n be obt ai.ned tal salt 30 for -
o y|

n
pr onmo |rﬁf ng? “h?qﬂl§c gPeBe}ﬁaﬁn gb@P er variety of
shades armheamrsly atdmgis tee ss hwadd @eu@lxopmnweaddstrﬁcdeenreﬂ i mproved

tempor ary, DA fe COLAY | 110 AT AGUAY St 13§25 dYGhagePr ocess whi ch

conprises_the steps of 5 contacting t hai r be dyed mnth a solution, .
sui t abl YPHRANIRIKE s RERGUSH NG g ViR &Iesé‘&ftts ﬂﬁl EHepPBFrBt @88dpe| anin formation
from5, 6;¢li i‘eyct-limyidm &0 Rftwremiove ahieer tbhetaboraeeptboned step

contactl oxy| Efﬁ{syg r]f%héﬂﬁfbégm E%qltagkgraggg?H§ solution, 10 of

5, 6- HPh n5|n BEt Wee WO contacting steps,
na|ntajrpquq$ﬁ§(ﬁngqggeq@twﬁereln an aqueous alkaline
composition contalnlng 5,6-dihydroxyindole and ) L;

ammonia or an amine are used to contact the hair
until the desired shade is obtained. Alternatively,

15 certain methyl derivatives of 5,6-dihydroxyindole
can be employed in a two step process to obtain
lighter shades wherein the hair is first impregnated
with an agueous solution of such a methyl derivative
in an acidic or neutral pH solution, then is briefly

20 dried and then the color is developed in a second
step by application of an aqueous solution con-
taining an oxidizing agent.

The present invention is, in part, based on the
25 discovery that, in contrast to the prior art where
2 5 ©f other oxidants are used either in a
Separate scep, Or together with the 5,€6-dihydroxy-
indocle, to obtain a variety of shades, superior
results can be obtained by utilizing a metal salt
30 for promoting melanogenesis.



t he secohd-used sol ution until a desired darker color is obt ai ned, rinsing
or shanpooing the hair, then contacting the hair with a solution of
hyidgpgen 15 peroxide for a maxi mumof 15 minutes until the desired col or ..
shade is obtained, and then again rinsing the hair. In a particularly Aoy
sui tabl e enbodlnent of the process of the presgnt invention the proces
coin- 20 prises the steps of contacting the hair to be dyed with an

al kal i ne sol ution, suigabyys AR AW Al UELRB, GRPLALPINE SURIdS | onS,
before or after the af orenenti oned step containing the hajr wwth a

sol uti on, suitabl 3PAJIRIFRUL SoiaRe ﬁhaSF §9893PHWC"ESa"ddrb&yq?ﬁkﬂqg' rinsing
the hair between imerdwed contpmatanyg hatiepsplovingat8h mgetmmcaciy with the

second-used sol utjgn unt [ d LS i rinsing
or shanpooi ng heéﬂ w%}lel%cdqﬁswceégtshg’%t%ha 81ngh"or ?]tgl red, the

shade 30 is bt%?'n‘ér?:i:wft% thes diadarqenbet ﬂéaﬂrrﬂht:hv\ﬂtﬁOHZO@nirhus it can

be seen that a prsmp&mY chqsiémucst |s@'1qulo'hbeoErSSQQEaPr§&P§Swr91V&{ al | prior
proposal s for dyei $% i hydr oxyi.ndol_e al | . case

except when the 57T inﬁ%%ﬁﬂ; EQrBAt l§”bF58w >t fie éhBY?‘?§¥¥?9%&eﬁyed to
a grey or black dodfoege and dfite rulthematterdesnt édnsfiasieep scenttmctsigggent | y

devel oped by |1 N £0lngs 1t e SYURIIEN SRELEX)deqa0bts | S0y Ay ther

feature of the present invention Is hai'r g ch 1'nc sin a
singl e packag® a ?ﬁLﬁeﬁ1QSP%ﬁf9§dﬁF§Pﬁénsr188ﬁﬁ9| paghalyibetvesih-thaai ner

i ncl udi ng therei ntwd Gshe@Ising lstleipss REik@aifehyt the Obntsceldraiive
an?uht Of a nEtaltggnégkond used solution until a desired darker
k" color is obtained, rinsing or shampooing the hair,
then contacting the hair with a solution of hydrogen
15 peroxide for a maximum of 15 minutes until the
desired color shade is obtained, and then again

'rinsing the hair.

In a particularly suitable embodiment of the

process of the present invention the process com-
20 prises the steps of contacting the hair to be dyed
with an alkaline solution, suitably an aqueous
solution, containing cupric ions, before or after
the aforementioned step containing the hair with a
solution, suitably aqueous solution, of 5,6-dihy-
droxyindole, rinsing the hair between the two
contacting steps, maintaining the contact with the
second-used solution until a desired darker color is
obtained; and rinsing or shampooing the hair. If a
color other than grey or black is desired, the shade
30 is obtained with a subsequent treatment with

H,0,. Thus, it can be seen that a principal
distinction of the present process over all prior:
proposals for dyeing with 5,6~dihydroxyindole is



pronotes nelanin formation from 5, 6-di hydroxyi ndol e, a second cont ai ner
including therein a solution of 5,6-dihydroxy- indole at an acidic pH, a -
vapor space bei ng mai ntai ned above the solution in said second 15 idﬁ?
con@ ner and containing a non-oxidizing gas in said space, a third
con¥& ner including therein an alka 3izer, said vapor space in said second
contai'ner being of sufficient volune to accept said third con- tainer or

t he cont ettist of n S8l M dddes] eortepitnethen the2Besarddvapoimspace, and a fourth
cont ai ner i.ch. caontains sSQl yt.i f. hyd n.pecoxide. .In a further
feature t%%ﬂ%)tfgs"en *aladn@/ent?}eo(r%'agrrqaigdgs}ré’)éhg?rggdtgi_%\gék?‘? Yhi ch includes in.
a singl e phakagokepl @ ithe ofltdowitgi desd redofparisi kg $8b-a first

cont ai nersdqedadingidRargida ¥y aqyeees iakkaliiinerps ﬁpbﬂé%@ﬂ of an effective
amount_of a metal which pronotes nelanin formation fromb5, 6-

di hydroxy® Tt ¥ € abos'e‘t‘olrfg"cont ainer including there- in an alkaline

sol ution, a vapor space being main- 30 = tained above the solution in said
second cont ai ner ir qgg%@i e HNGLudi : LE | uti on of an
effective a,rmtr}ﬁtfl,]o%}g?&%%y rqf&ieg gl fggbggiépggﬁhggﬁg , sai d vapor
space i n Rt SERIGHY Kidntdiisdy 1HEilNGest 18uff PeP8he PaFkRBStd accept said
third congrirneri®f dheomudiontrs,okonpirdstifgrd €9ptai 8ep-wi thin said vapor
space, aqg a fourtﬁ_clptahper qpich cogtaigs ] g solut&on of hydrogen

per oxi de. "3 'St KAt HAS d5E& ReR GRYUERESI AVEALFBR BPhair dyeing kit is
provilfed swilwehidmatfudas effextdiveglamopatk a§eaampkatavhighof contai ners,
conpri si NG hdddSimPAUHIH T ratSlondieR8mt BE6EBAn@A L 8k 8haHEe PH —

a second container including therein a solution of W/

5,6-dihydroxy- indole at an acidic pH, a vapor space
being maintained above the solution in said second .

15 container and containing a non-oxidizing .gas in said
space, a third container including therein an alka-.
lizer, said vapor space in said second container
being of sufficient volume to accept said third con-
tainer or the contents of said third container with

20 said vapor space, and a fourth container which
contains a solution of hydrogen peroxide.

In a further feature the present invention
provides a hair dyeing kit which includes in a -
single package a plurality of containers, comprising o/
25 a first container including therein an aqueous .
' alkaline pH solution of an effective amount of a
metal which promotes melanin fofmation from 5,6~
dihydroxyindole, a second container including there-
in an alkaline solution, a vapor space being main-
30 tained above the solution in said second container,
a third container including therein a solution of an

effective amount of 5,6-dihydroxyindole at acidic



10 sol ution cont ai ni ng an effective anount of -coppér, a second cont ai ner
including therein a solution of an effwective anmount of 5, 6-di hydroxyi ndol e

at\ap acidic pH, a vapor space bei ng maintai ned above the solu- tigQn in
said second container and containing a non- 15 oxidizing gas i_nd S
space, and a third container including thereié an al kalizer, salid vapor =
space-in said second container being of sufficient volune to accept said
third container opyjhgat@N£pds HacwAiith tdaikd seedhal Beht¥LhOE beahgl Vapor
space. 20 oA fur; erignpovdglqj%rét %f t he inv_erilti g[“llﬁ a hgir d%/ei-ng Kit
whi ch includes i n®h EY R FECKAGE™ SUPSEERY SF 18onPAFRer R E 4Pt i sing a
first con- tainerofnthed:ontants afh saridalthdlridneopBasokat vohhtongaidci ng an

effective amount 9f,6PPASIce 2 SRFUF AR tHCCBLRLARE I DREEAI POntdef i p an
al kal i ne solution, a vapor space being maintai ned above the solution in

said second coft a?ﬁé‘r‘?lg‘hoﬁa By raPefomedio¥ddeincl ud- ing therein a sol ution
of an effective anount of 5, 6-dinydroxyindole at acidic pH, said vapor

space 30 in said secpnd conyaluer, R0 RLLSULE chent, Yol i, to accept

said third container or the conte said third contar ner w thin said
vapor space. 7haln dycordianicte M Y avidedr ebdabh ingéndeédninuml ess a bl ack

or grey shade is gegdi&bhaddydal rpl%‘ii‘@kt Brt BEnERLEABES, fESMrising
5, 6-di hydroxy-indol g is Ilghtened wqtqegf_ydr en, erOX|?e-f9ntaln|ng sol u-
5" tion. As used thr bHERDUISR 1ot e NG gk n SBRACH R E | T KALL PheP er m
"hydr ogen perd%i dediiniendsorte iddmgt @rhedfegenvpernride of coppot hex
Ingredient which §g;a0q A0S0l i1 1" TheR¥9h09€801ution of an
() effective amount of 5,6-dihydroxyindole at an acidic
pPH, a vapor space being maintained above the solu-
tion in said second container and containing a non-
15 oxidizing gas in said space, and a third container
in¢;uding therein an alkalizer, said vapor space in
said second container being of sufficient volume to
accept said third container or the contents of saiad
third conta;ner within said vapor space.
20 A further embodiment of the invention is a hair
dyeing kit which includes in a single package a
plurality of containers, comprising a first con-~
tainer including therein an alkaline pH solution
A Co . containing an effective amount of copper, a second
25  container including therein an alkaline solution, a
vapor space being maintainéd above the solution in
said second container, and a third container includ-
ing therein a solution of an effective amount of
5,6-dinydroxyindole at acidic pH, said vapor space
30 in said second container being of sufficient volume
to accept said third container or the contents of
said third container within said vapor space.



peroxi de, such as urea peroxide. This lightening or 10 color
shade-establishing step is different fromthe conventi onal .
treat ggnt enployed in the conventional bleaching of hair. In conventional (™
bl eac g the .natural. color of hair is renoved by bl eaching when it

oxi di zi ng

desired to color it to a shade 15 that is lighter than the natural col or of

the hair.
cont ai ns

damage t

per oxisde

bl each boosters suc

In that case the natural color of the hair is b!eached out over
l'onger period Bf adamrdsinide avidtly dihg exiedenitngnsehuibap which usual ly
dyeagen pRixidle g addidd 9aakcBleagh pposilig 20 persalts,
around pH 10, This bleachi'ng step generally tends e _
$hi-th Fheh@elagitedicny Svépddhyerexpréndatei hven- tion we do
not deal Midhtdrai canent ingsalogennge-ebxhbeaebhrginbggagseyt he hydrogen

0 Weaken or

a

ot herw se .

; : h _ on d t contai n added
SR (U Red WIIALIE REEEBL PIERLIQR SREoNel SO e,

persalts, i

sui t abl y &kt Ehearkerithé hyidgiooeni pgrosddef esnbahgsupot o about 15 mi nutes

for the |

oxi di zin slqﬁ.o t he present invention is conside
<hi

@0 AFUERYS SOyt ieRpfoyBE PBIERBRY the |ighten- ing

conventi

dedftasth - pelRke

he .l Labt eRipg, - - devel opi ng
dehg bgp SEhEY 1§gr?gg+§£faster t han

further toheaxtilie nauehalascalren pkrbkedbai rrRist hegkedwing het it had before

i nt endi ng

s iy i _employed. ~ _-8- Wthout
to. bahogh By TRt Sheartae b BrkB 8 R B n e 7 ¥Rt ne g 1 er ence i n

t he |i ghtcOmvied tipnadc exddicdngi theaheepteemployedeini ome and conventi ona

bl eachi n@dnsyedtlifdndut B0le@ch@nth8f hair. 1In conventional

15

bleaching the natural color of hair is removed by
bleaching when it is desired to color it to a shade
that is lighter than the natural color of the hair.

- In that case the natural color of the hair is

20 -

30

bleached out over a longer period of time with a
strong oxidizing solution which usually contains
hydrogen peroxide and additional bleach boosting.
persalts, around pH 10. This bleaching step
generally tends to weaken or otherwise damage the
hair. In the lightening step of the present .inven-
tion we do not deal with the conventional kind of
bleaching, because the hydrogen peroxide solution
used in the present invention does not contain added
bleach boosters such as persalts, it is suitably
employed at a pH below 10, suitably around 9, and
the lightening requires only up, to about 15 minutes
for the lightest shades. Hence the lightening,
color-developing oxidizing step of the present

invention is considerably faster than conventional

bleaching and is not employed to carry the lighten-

35

ing €urther than the natural color of the hair or
the color that it had before the process of this
invention was employed.



5‘nem1dyeing step of the present invention. In naturally colored hair the
mel anin pignment is dis- tributed throughout the cortex, i.e. I nner core
ok 4be hair shaft. This means that in bleaching the natural nin col ofy
in hair with a strong bl each, 10 such as hydrogen peroxi de as boosted b%*”
added persalts, considerable time is requifééafbr the bl each to penetrate

t hrough the unpignented periphery or cuticle into the hair shaft. In the
process of the presentwibneati ditédditdyecd debaldededylhinkorbeldivspgsed

principally al O“Qeg gaRSEwP?We %e%%@%aﬂﬁaé%‘c& fzﬁg?ewﬁcl—:i Qgt gﬁ‘&”g

hydrogen peroxi de_does not require resence o erconpoun oosters and
prol onged exposur élgbtepieh bMdERP I & witd de. Pbgsens dhR¥enhdpher

exposure and the 2RapeshPoet BbnPENSLLAIH Gy it tldrdhueabne sbepnef the
present inventjion doea not tegd to dqg§%$ or Qﬁaken t he haIE as is the case
in conventionaP bPEXcHYRY™I FuFEReP ot BEEIN HdVEPEd O hat IPhe dyes pro-
duced in accor danoatwi&hly heo o eskritainva ined. aaie @Egmantqﬂg dnsthat the
Tel anogenesi s- pr OFpi 0B ACLRE od SR A OB LR il L NERICLARER LOE R
during dyeing. The affinity o? e conpl exed netal is viewed as belng
greater for nel anPh ER&nh3bF $hRLEt ke Htish MRNshENRE An PhepehédPe Ehe
reactivity of 30 hhBeuP®RL améDaf®d ado Xl e Xhadye Wik hgheattebny bhe yA| 0gen

bser vation tHat - PHEP naF ol A1 REHb e e 995588 PY 48860 dance - 9-
with the present pavealtsn camsbietalgia driawe fizsstrequiiced Bpdr bhen peroxi de
than'a natural neLapLPn €¥SPenetrate through the unpigmented
K,é periphery or cuticle into the hair shaft. In the
process of the present invention the dye is believed
15 to be disposed principally along the periphery of
the hair shaft and the lightening hydrogen peroxide
does not require the presence of percompound
boosters and prolonged exposure to reach and to
bléach the dye. Due to the shorter exposure and the
20 peripheral penetration, the lightening step of the
present invention does not tend to damage or weaken
the hair as is the case in conventional bleaching.

Furthermore, it is believed that the dyes pro-
o duced in accordance with the present invention are
S 25 unique in that the melanogenesis-promoting metal
forms a complex with the melanin formed during
dyeing. The affinity of the complexed metal is
viewed as being greater for melanin than for the.
keratin of the hair. Therefore the reactivity of
30 the melanin-metal complex dye is greater with
hydrogen peroxide than that of melanin without the
metal. This is borne out by the observation that
the melanin/copper complex produced in accordance



If a copper salt is dissolved in-the hydrogen peroxide used to |ighten'the
natural nelanin. 5 Therefore, the netal not only pronotes nelanin for- .
mat i in the dyeing step of the present invention, but is believed to (O3
cont te to the ease and rapidity gf _the Ilghtenlng step. For this reason
we distinguish the lightening step of the present 10 invention which can

be conpleted in under 15 m nutes from conventional bleaching which is of a

di fferentwk&mctraenqarreawﬂtr dnhvgendioal bynabki aegpeehod fhateis well over twice

a5 Long anl f SYAJSRDIR3G BR0RhELS of RaRdPLl gy Loslydiagen peroxide, 15

AccordlndT &at 07 e of nven a conpl ex nelanin
hai r dye & GrivpPetorgadsi ﬂﬁoﬁh@ﬁoﬁﬂ@@eﬁﬂ §aﬁdhm9eoﬁehng prepared by

contact i gk Mad fdeMdde @ t901Ulgih@R nOfe he, ﬁa@hh)ﬁ@rﬂé!laniﬁ'dm e, and before or
after the af or esai d tep 20 .contacting the th.a golutlon of a cupric

sal t. >Thet oftiehdefAds Ot oﬁ&gnPFBHOEEH ﬂmlﬁnbﬁ 8%d for dyeing hair
whi ch vvasnaprmn aus | thed daet iwnigt Is tepneénthenpkepenbanenénvioseni per nanent hair

dyes. 5 han0 ARG dondonbid st eStBOL ALl BakbeaRE |1 Nt ening sol uti on

t hat an conventional hair t he dyeing and |ightening
st eps of 44R$qﬁ§¥yﬂﬁ ﬁ&@oéé§§t&61H6tS&SQbro§°Fh§héFaF??ﬁ©"d%?or of the hair
Wi thin ti&éﬁmﬁu@mlmeeqﬂa,;e:rt@nrinb%tbpgbteahagprw/aehher or not the

star |ng col or, | atural C of th halr c ly, hair colored
by t é%ent”ﬁ¥bcg§5 can gerg %l 8ne§n n?ﬁét t@%tlﬁ%scolor whet her
t hat re Iﬁ@ﬂm(ﬂﬂﬂkyntlonaﬂobiew&heggpwaaehthe néxea da?fgreatcon5|derable

tine kKind and requires generally a time period that is
well over twice as long and requires bleach boosters EJ
in addition to hydrogen peroxide. '

15 Accordingly, another feature of the present
invention is a complex melanin hair dye as a new
composition of matter, said dye being prepared by
contacting hair with a solution of 5,6-dihydroxy-
indole, and before or after the aforesaid step

20 .contacting the hair with a solution of a cupric salt.

The process of the present invention can also
be used for dyeing hair which was previously dyed
with conventional permanent or semipermanent hair .
dyes. As long as the original dye is stable to the o/
25 lightening solution that is milder than conventional
hair bleaches, the dyeing and lightening steps of
the present process do not destroy the starting
color of the hair within the times employed herein
- for lightening, whether or not the starting color is
30 natural color of the hair. Accordingly, hair
colored-by the present process can be re-lightened
to that starting color, whether that re-lightening



| ighter than the natural 5 shade of hair, or lighter than a shade t h
hgix was dyed by conventional techniques, then the hair has to be fi

bl eached |ighter, or even bl eached conpletely, before enploying. the proéess
of the present invention. In that case the Fig@tenlng 10 treatnment of the
present invention can be carried to any shade that is darker than the
initially bl eache§ashradelagfadtiaeit hedhaiqr cark Be idiegabdgeding any

i nternedi ate shadgater.if desired, the initially bleached shade can be
restored. 15 I'f the desired shade is a lighter one, it is not
necessary to dye the hair entirely black, but dyeing to a lighter or darker
grey will suffice. Wehfthbedyeessnt erodeghtieneth jemdadstoseqient step, it

will initially |ightencboaashbgdtefion Psarlkfaht?eoc rHn cplaadec wdgpendi ng on
whet her it was dyed to a_lighter or_darker dgrey in the initial steps. O

al| the mel anojen&8r€epPEnBiars ?hat i9REeF thaed %ﬂﬂ@f EI2¥hAEE PBhAd t o
pronote nel anin f eagatyed byl cdheenedorifl adedhiienes bltaek edkohaifhe ot her

netal 25 pronDter% Ehgg E@r§1}5§tgi££%ﬁg’r %ﬁ]%§§l§} gln%lggFKFho | i ghter

or darker shades of gre | n”"our exper onder exposuré o e hair or
| ar ger concentratFQﬁ?leﬁeihe h%f@ﬁerﬁmﬂkﬁanqnﬁﬁQmﬂFOF@§§lPflﬁhan i ncrease

of the resulting deptBnef 159139&0130 In cnad dde tdﬁéellﬁgh%bﬁﬁnhhe treat ment
of the hair éh t he SO|UtIO? I enesi s &E% qt
general |y prgg de *6F2FBFP WP E hE ?r%ﬁﬁ?ﬁﬂﬁ %Wﬁ%Qﬁnqa icﬁﬁéle °

5, 6 - di hydr oxyi ndokeycehtdenthgt sb$ udarker than the initially bleached
x,r shade, and then the hair can be lightened to any
intermediate shade, or if desired, the initially

later. If the present process is intended to color hair to a shade ichis
éﬁé@,c

bleached shade can be restored.

15 If the desired shade is a lighter one, it is
not necessary to dye the hair entirely black, but
dyeing to a lighter or darker grey will suffice.
When the dye is then lightened in a subsequent step,
it will initially lighten to a lighter or darker

20 brown shade, depending on whether it was dyed to a
lighter or darker grey in the initial steps. Of all
the melanogenesis promoters that were tested, only
Cu2+ was found to promote melanin formation all

ky/ the way to an intense black color. The other metal

25 promoters that were tested appear to assist'dyeing
only to lighter or darker shades of grey. In our
experiments longer exposure of the hair or larger
concentrations of the metal promcter did not result

~in an increase of the resulting depth of color.

30 In the dyeing step the treatment of the hair
with the solution of the melanogenesis promoter can
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WIS SRR e ok dnd eI hoc ke 2AnEhRBeFif 1F ot ai
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metal s can perform

as. a nEIéﬁ%@%ﬂé%i§Ip¢6n§mé¢abd&nfbc ¢baér phnpdsby rDhés@me experinmenta- tion

by t1yi nGsRillude S £ leihph@ | Q6T 1BR520EN 1548, 30ppdfk accor dance with the
proces

whi ¢

15

20

25

of t he present |nvent|on
srgdstco?per, 81lver, tltanlum, 21rcon1um,

tantalum, chromium, nickel, palladium, platinum,

' gold, mercury, cadmium, zinc, tin, antimony, lead,

bismuth, etc. The metal salts can be employed alone
or in mixtures. Except for cupric solutions it was
found that it is usually necessary to.employ a
chelating agent such as citric acid, a citrate,
ethylenediamine tetraacetic acid, ascorbic acid and

- the like to keep the metal in solution. .

Terms, such as "melanogenesis_promoter";
"melanogenesis-promoting metal salt" and variants of
such terms, as used throughout the specification and
the claims intend to refer to solutions of one or
more metals which will promote color formation in’
hair within a maximum period of 20 minutes after the
hair was contacted with a solution of 5,6-dihydroxy-
indole. Whether or not a given metal or a given
combination of metals can perform as a melanogenesis
promoter, can be determined by routine experimenta-
tion by trying out its ability to form a melanin dye
in accordance with the process of the present
invention..

anogenesi s pronot er

¥



sUitable is Cu  which provides a considerably faster dyeing and the
resulting color can go all the way to solid black. Wiile Fe lon will
agsggmork 5 well, it is less preferred than copper, due to solubility <
probl ens at certaln pH I evel s, and other considerations. Furthernore, when
using the cupric ion at about pH 9 or above, gaitably at pH 9.5 no

chel ating agent is required, because no |nsoluble 10 traces can be found

in thé solution. Suitably npno- ethanol anine or other nitrogen- contalnlng
~alkali- zers, such as Pthete HANCAFAIHSHES OMAREnFAICRE #as cEPUmE TR for
adj usting the desinpeaipte B lalq™ Ryrdicox ipdew idesk anebhsdaéyabiy a chel ating

B o aoan moct STELOYEIL L T ERG1800H" EDo . TUE Basyfa B Dee e

further advantage’ e hair ter dye take.
In the case of us¥ay §¥hesTuistitdacdn |Mﬂﬂ§ed€@|dedpy pi bl ed hop ek

i npregnate the haWElilr§E ﬂ!tﬂbédﬁbﬁaﬁéﬂﬂé@nt%gﬂt@b@pe?Q abk@dgedhe cupric ion
h the sol ution

and, after r|nS|n bl otting . the

contai n- ing the %%é??ﬁ (Bé%qﬁﬁﬂs atTﬁgrtﬁfE d#ﬁ?%i?iigén%t%ﬁrblottlng
of the hair surfac@nssdefaﬁuomait(qutaeemmrsupwhéncuahngyehéo¢m®m1©n whi ch
can be 25 washed; of f 4+ SINGE %{pg‘%rr iR W'sh'?'thig aga{,g shaft dtself is

desired. As used t rou hout the speci |cat|on and e clainms, Inthis
context the tern1°?$h%¢¥ﬁﬁ ﬁ%qunkﬁuﬂﬁﬂuﬂéeﬁncPGHé“EPoP?lh@sokﬂ$4%g and any
other nmethod for tesdws nehm 5ol fdun@n i30 thier @BlLulEoRAI rssﬂtém:p mor -
requires about 2- 28 tes o dy the hair to- X evabl e depth
of col or when usih %P?éh?ﬁn alt pggﬁbpéi TP E ggg?e%e i when usi ng
thwuprl c ion thzets mesuayAs exthiey @tlktatm@lfaa\snes,emd'n@nlevemtft hlcsali ast

be used for adjusting the desired pH. Alkali
hydroxides work well only if a chelating agent is

15 also employed to maintain the solution. The basic
pH has the further advantage of swelling the hair
and this allows a better dye take. 1In the case of
using the cupric ion it is decidedly preferable to
impregnate the hair first with the solution contain-

20 ing the cupric ion and, after rinsing or blotting
the hair, impregnating it with the solution-contain-
ing the 5,6-dihydroxyindole. The intermediate
rinsing or blotting of the hair surface is required
to prevent superficial dve formation which can be

25 washed off, since dye formation within the hair
shaft itself is desired. As used throughout the
specification and the claims, in this context the
term "rinsing" is intended to include blotting,
wiping and any other method for removing a solution

3¢ from the hair surface. It requlres about 2-20
minutes to dve the hair to the maximum achlevable
depth of color when using a metal salt promoter for
melanogenesis; but when using the cupric ion the
time required is at the faster end of éven this fast



-13- time range. Therefore, as can be seen, use of the cupric ion provides
a plurality of benefits over and above those that can be achieved with :
ot her | ano- genesis pronoters. 5 The sol ution containing the Li?
5, 6- c@dr oxyindole is suitably at pH 8 or above. It should preferably not
exceet9.5, since the solutions are ilrkreasingly unst abl e at i ncreasi ng pH.
At the conclusion of dyeing the hair black or grey, shanpooing is pre- 10

ferred t o fndmBfhdd NSehelbiftdreS, a@eeausscaa&dyeugbaéf Neye have formed on
the hair surface nmay not, rinse can, |l ater rub off the surface.

n
A Shampod T I roRE A o FIEE g6 aRl PROSEBESVBRE: radt 1 15
The conceatioat |td'msm‘ thee 586 diehpdhdeyieddeliehi sthet melangal , but suitably

from abo eé%;%g g@éby wei ght of the solution can be enployed for
reasons o econo SU|tabIe control over the rate of dyeing. As
I ndi cated, the concentratlons of 20 the respective ingredients are not

critical. Thefige sfdlnﬁndmefoex\t@rman@omﬁ@nsr,a'th@nya_soﬁpaﬁ@@l@ri zed in the
specification t|v this

t he cI i as _being an "effec-
char act er’lszaﬁl‘]%ﬁ3 Ak ¢ rglsto e 320Nt gﬁpﬁg%gdbgrgu?f? %ént for the
i nt ended ek -ex@red fose. siBweh ther sodetéansherasidecveasénabya different

depth of g{adf) HrAaliec RGRIGY ph CﬂittHE bBH&@usgbﬁnéﬁ di fferent
reaction rate, solution stability, and t . \Watever the purpose, the

ef f ect i velY&idigs tte thad tabd@ck O &ﬁeVngFEGF‘@ﬁPlﬁﬁnlﬁepﬂ%'f er- 30 mned by
rout ioe efeparddeid & inre rAhlseper cgitages bbeaugboahy tdee specification and

the clai ng, A .Y MR OForndd 855 AL RLW SEuPPEEL hEP not
rinse off and then can later rub off the surface. A o/
shampoo will remove such surface dye and thus

prevent ruboff.

15 The concentration of the 5,6-dihydroxyindole is
not critical, but suitably from about 0.5 to about
2% by weight of the solution can be employed for
reasons of economy and suitable control over the
rate of dyeing. As indicated, the concentrations of

20 the'respective ingredients are not critical. There-
fore, wherever a concentration is characterized in
the specification and the claims as being an "effec-
tive amount", this characterization means that the
amount employed be sufficient for the intended pur-

25 pose. Such purpose can be as diverse as a different
depth of shade, greater economy in cost of ingre-
dients, different reaction rate, solution stability,
and the like. Whatever the purpose, the effective-
ness of the amount of an ingredient can be deter-

30 mined by routine experimentation. All percentages
throughout the specification and the claims are by
weight, unless otherwise specified.



- 14-- 1f the shade that is desired is other than black, then the hair,
subsequent to dyeing and possi bl e shanpooing, is subjected to a Iightening
styep.by contacting it with a dilute hydrogen perox- 5 ide solution unig

t he desired shade is obtained. Any suitable hydrogen per oxi de sol uti o
useful in the bl eaching or Ilghtenlng of hai #%can be enployed in this step,
however, it was found %$at an HO 2 ncentration of fromabout 1%to

cQ
about 6%is suf- 10 fi shade; &Hﬁénﬁﬁg BRATRAI FS YIRS BIHRAY or grey, the
color will pass t&manxﬂluhﬁn(nhr pradgr,essbeelveht ght edyshagesndand t he

process can be Sn";tura hhed, iy erc?rg@o%qn helga%ubi@ggeatggeg ﬁ%),{m@ade t hat

is desired. The shade "of the hai
re-established aftedP Ppravrtacdringr ishydéhi 3 ﬁéleﬁg%YdERﬁﬁﬁeﬂFfoxThe
aqueous hydrogen m@mdﬁcmw lnbtnthll itheSdebabby snphOYyesl &b&/ﬂmdﬁ'l 8,

suitably at pH 9., The r tiv sl ow, but ngt to l ow r at I ght eni ng
of up to 15 mnnn5£¥;ﬁ%§%%} 3Wy P@en BeroféﬁF 68g?Eb ”t%F?ﬁéPugbr for

st oppi ng at any ddw rieleastidog or dtightenmagueél hahadeamfbe hengladyed I n this
manner the conpetj V@&rﬁﬁ’se'sr%@”%owe%@' B9 LSECELORS Qxﬁaé@nﬁf'dﬂ art and

t he attendant dr acks are elimnated to provide a betfer, mbre positive
con- 25  trol oRANIGIE &N Ofr 688 abpugal I EQsaBPU NG} hiet %Wﬁa dyeing is
done in the 38l onNfiFidntd hHrUS.Eirg.ht'Elﬂ&ngrQﬁeSBaof f hem ps Psentod iasiti on al so

enabl es the Se'eCtﬂ"%éE%é”U£¥1 gl %iEBgBSQL OQEEéﬁQS%fggiéﬂéiJgﬂcns

achi eve highlights, reaks "and o Speci a
mai ntain- stablI|t¥dghﬂﬁQEﬂﬂéﬁeﬁh@n§ Ehélﬁyocess can be stopped by

N\ rinsing the hair when it reached the shade that is
desired. The natural shade of the hair can be
15 readily re-established after a prior darker shade is
no longer desired. The aqueous hydrogen peroxide
solution is suitably employed above pH 8, suitably
at pH 9. The relatively slow, but not too slow rate
of lightening of up to 15 minutes provides suffic-
20 ient control to the user for stopping at any desired
shade or at the natural shade of the hair. 1In this
manner the competing dyeing and bleaching reactions
of the prior art and the attendant drawbacks are
eliminated to provide a better, more positive con-
25 trol over the entire process, regardless of whether
KV/ the dyeing is done in the salon or by the user.

The process of the present invention also
enables the selective coloring of different portions
of the hair zo achieve highlights, streaks and other

30 special cosmetic effects.

To maintain stability, suitably the 5,6-dihy~
droxyindole solution is maintained at an acid pH,



«

droxyi ndol e solution is maintained at an acid pH,- - 15 - advant ageously.
around pH 4.5. Furthernore, the solution-at the acid pH should suitably be
mai n at ned under anaerobic conditions, such as under nitrogen, wher eby *:;.
duri packagi ng the atmosphere 5 above the 'solution in.the bottle is

est abl'ished with nitrogen rather thanl@ir. One nethod of dealing with the
problen1|s to maintain a smal| volune of nitrogen above the solution in the

bottle, tREVADERLCRLTHY AT iRthi4 1> alfludkher@osgdi then of an al ka- 10
lizer bef sobutiSen Jhisheasc ik, pthaeuard suicAMENbel @Atin-and, therefore,

sui t abl Yardqueou al coh I|c or entirely
aIcohoIYc@%gﬁﬂﬁsgﬁé@%qgh g g d%ﬁﬁﬁﬁoxylndol %Iﬁ SWHPERLit is easily

sol ubl e, Ebﬁr%%eﬁajvﬁ%ﬁ¢RXiQﬂr¥ﬂﬂ(ﬂﬁ?ﬁﬂqunq ah35a$mabbhetall cont ai ner unti |
it is sntamekes tive heoLiserbn Ilmmi@tuaeelléef 1Qr %slé%lt\%ﬁeﬁﬁm’éﬂts of this

smal|l bottle can be transferred to ar ottle Ich can contain a

pre-t hi ck%hg Wk T HRESHRRT %o ?&ea"%tﬂ’ﬁ’é’ REkdPRAéNg, 6- di hydr oxyi ndol e

sol ution @Uthnwmﬂlﬁnqh§EMKﬁsnua|MHanu$an|An?mbeP vayuing & n?lnta:naagethen

al kal i zer e SO materi a
ni@r@géﬂe&lﬂo Ur.gbéoppe Afo 2 158G b‘é‘?éi L.H?hg PACE i | |

the entire pouch can I nto the space a dve fied
5, 6- di hyd? i el igittaitd id oo G@ﬁoﬁd@étzsn aford ahkaneed for the

consurer beidw weﬂmtlé atkd .0 Mand eaa mssnaewv%r:romgcahkam zer.

f acidified "
Alternatlvel é%erﬁg concgn%rate sol ution of a

5, 6- di hydros oxy| n"=1 Blre SRS Tde & &4 Ya8dENEEP kA2 EERal $REN SOl Uti on, then

t he fornexs codd Tk beaqusans 3 cahmilied oirneatsekagt akebliosdtubl e pouch which
could insolution of the 5,6-dihydroxyindole, in which it is \;Q

easily soluble, can be maintained at acidic pH in a

15 small, full container until it 'is intended to be
used. Immediately before use the contents of this
small bottle can be transferred to a largér bottle
which can contain a pre-thickened alkaline solution
to obtain the alkaline 5,6-dihydroxyindole solution

20 immediately before its use. Another way is to
maintain the alkalizer in a small pouch made of a
selectively soluble material and then the entire
pouch can be dropped into the space above the acidi-
fied 5,6-dihydroxyindole-containing solution to

25 avoid the need for the consumer being required to
handle a possibly strong alkalizer. Alternatively, L_J
when a small, concentrated solution of acidified
5,6-dihydroxyindole is intended to be added to an
alkaline solution, then the former could be main-

30 tained in a selectively soluble pouch which could in
its entirety be transferred to the aqueous alkaline
solution to avoid the need of the user having to
pour a liguid froh one container into another.



its'entirety be transferred to the aqueous al*kaline solution to avoid the
need of the user having to pour a liquid fromone container into another.

-+ 46 - It was found that adding a small anount, such as 1% by wei gh f.-a
surfactant, such as sodiumlauryl sulfate to at |east one of the ne and
t he 5, 6-di hydroxyi ndol e sol utions, can inprove the 5 flow on properties of
the conpositions for better applicability @o the hair. Simlarly, scalp-
stain- ing can be reduced and the desi r abtt fl ow properties of the

sol utions can be inproved by adding a small anount, such as 0.5% by wei ght
of a thickener to 10It washfednd Hhabladding a2 snel lagmeanbengrcl40, a

pol ymer of acryhiciechyl ¢&agst j ke WdE & taele),- sheRchsosaliagent and sol d
by the Goodrich Chengcal gbmgaqi under the nan& 0& Car&giol*g40 The
identi- ty of olfBFYLgRMtEate tadustSarf ® Pdoitber PeFATs2ndpFBPerties can
be determ ned b§,6edihndr expindoln-sdlattioms ,Sicane ispchvel ohe

pr operty- adjeust j agen I ' f:i.el.d ndi ng hair
reatnent compobi by oo broBELeIy of MM ddheiddd PR O BeeReL T ot
conposi tions t haPPEEFeRI ity okP Jthe hiidper SiMddaNdiYngSSadPt FYR4 May be

i nconpati bl e wi iAgceahabéd £OAPOSd tartthd dewit abaend lotvopropanplies t hat
addi ti ves such api I OXY - t.al ne y a Chem ca
Co. under the ngﬁeggg €%ﬁ§§%ﬁ§¥é§g¥g%ﬂﬁﬁ§>%@%?SP%b?P?g%ghglgggpélose 25
sol d by Dow Cheakeahtcosugmdes QR shweNighitoedl 2¢ thdckeappakent |y not

conpati bl e ;W t ho§@APOE LhONSo Dt L4165 PrARANad Re@BoheR, oBegayse the

rgsultlng COlorpgT§m2?togsagS$ igwggkétg¥%%s Jﬁ?gdabﬁtﬁegepgggluded.

~ functional agent and sold by the Goodrich Chemical
Company under the name of Carbopol*940. The identi-
ty of other agents for adjusting desirable flow

15 properties can be determined by ioutine experimen-
tation, since such flow property-adjusting agents
are well known in the field of compounding hair
treatment compositions. It is also known in the art
of hair treatment compositions that certain flow

20 property-changing additives may be incompatible with
certain compositions. It was found, for example,
that additives such as cocamidopropyl hydroxy-
sultaine, sold by Lonza Chemical Co. under the name
of Lonzaine CS, and hydroxypropyl methylcellulose

25 sold by Dow Chemical Co. under the name Methocel,*
were apparently not compatible with compositions of
the present invention, because the resulting color’
was not as deep when these materials were included.

Octher ingredi=snts known per se, such as condi-

[§)
(o}

tioners, perfiumes, anti-static agents andé the like,
can be inclucded in the compositions or can be
subseguently applied to the hair.

* "Carbopol" and "Methocel" are registered Trade Marks.



O her ingredients known per se, such as condi- 30 tioners, perfunes,

anti-static agents and the like, can be included in the conpositions or car.
xpgquently applied to the hair "Car bopol " and "Met hocel " are -’ ¢

regi ;@d Trade MarKks. - 17 - f foll owi ng exanpl es serve as further

illus-“trations of the present inven { on Exanpl e 1 The follomnng pr onot er

conposition was 5 prepared. CuSO4. 5H20 1% car bonmer 940

0. 5% sodi um | alihg| feuleuieg examples marcthafolfamther illus- to pH 9.5

10  trationsVBECELE Bres@ndOlhJdecfcd | owi ng dye conposition was

prepared: sodium acet ate 1.2% 5, 6-di hydr oxyi ndol e

1. 2% car boner 940 _ ©0.47% 15 . et hano

19. 7% sodi um hydr oxi de Exeopdle 8 5 Hair was saturated with the

catal ytic conposition for five mnutes and then rinsed with water. Next the

hair was saturated wi th 20 the 5, 6-di hydroxyi ndol e-cont ai ni ng

conposition for a peTFBdfﬁilswhfﬁu?%%m°q?ﬁa9?ﬂ§h bI¥ESk dyed hair was

shanmpeoedy Q@ﬁaegave any nelanin fromthe surface of the hair. Exanple 2 25

Li ght brown hair was dyed bl ack with the
CuSO4.5H20 _ 1%
carbomer 940 0.5%
sodium lauryl sulfate 1%
monethanolamine to pH 9.5 _
10 water q;s. to 100 ' o : \.)

The.following dye composition was prepared:

sodium acetate _ 1.2%
5,6-dihydroxyindole 1.2%
carbomer 940 ' 0.47%

15 ethanol . 19.7%
sodium hydroxide ' to pH 8.5

Hair was saturated with the catalytic
composition for five minutes and then rinsed )
with water. Next the hair was saturated with o/
20 the 5,6-dihydroxyindole-containing composition
for a period of 5 minutes. The resulting black
dyed hair was shampooed to remove any melanin
from the surface of the hair.

Example 2

25 Light brown hair was dyed black with the



-18- priocedure of Exanple 1. Subsequently the hair was saturated with a 6%
aqueous sol ution of hydrogen peroxide at pH 9. After 10 m nutes when the
ervgi nal |ight brown shade of the hair 5 was reached, the hair
rinsed. The same procedure was repeated but the hair was |ight- ene "w
m nutes to a darker brown shade. Three weel® l-ater the hair was furth
l'ight- ened for 3 1/2 mnutes to its original light 10 br own shade.
Exanpl e 3 The sanme process was carried out as in Exanple 1, on blond hair,
except that the con- PE@SEASEROREOE*BIRLS, B di TWRFFIATHIN EhRadaddl y 15

0. ;5% E%/ei ng \r/]vas cawaiseéatagg:/aeahywieﬁ ha?da'is Naki @Sod D s_tblldtgbltn tog medi umHggay
col or. ter shanpooing, a 6% aqueoys rogen peroxi solution at p

was enpl oyed to IighpgﬁrpﬁgnhQF?Ofégﬁ f g%@ %Tow%ggﬂég§\MHWﬂﬁ?%irﬁnutes.
20 when thepraipieall Thebtoppern sihddet e fsdihet ihar rof

Exanpl e 1 wasgrepl acgq by .aRLAY! Bfe OngPR0 8SQ hasesl, ond1e GRnposition

prem xed with citric acid _in an anmount suitable to prevent precipitation of
the 25 i ron aPrEFRIPFReYRR, LaRtAFRR R Mantiahaid WS dd8dtro adj ust
the pHto 9.5. The pkreeedidpe 6f mExatpsetd aedaricpeaimthn ebadet. t hat no

car borrer 940 was conyggd LB ke, 8. 5 BAAVHL PRI G AiYiag SOl uti on.
ened for 3 1/2 minutes to its original light

10 brown shade.

\;/ Example 3

The same process was carried out as in
Example 1, on blond hair, except that the con-
centration of the 5,6-dihydroxyindole was only

15 0.5%. Dyeing was carried out only for 2

minutes to a light to medium gray color. After
shampooing, a 6% aqueous hydrogen peroxide
solution at pH 9 was employed to lighten the
hair to a light brown shade within 6 minutes.

20 Example 4

;_/ © The copper sulfate solution of Example 1
was replaced by employing 0.25% FeSO based on
the composition premixed with citric acid in an
amount suitable to prevent precipitation of £he

25 iron at alkaline pH, and monethanolamine was

used to adjust the pH to 9.5,

The procedure of Example 1 was repeated,
except that no carbomer 940 was contained in
the 5,6-dihydroxyindole-containing solution.



- 19 - The hair was exposed to the catal yst solution for 10 m nutes, then

rinsed and saturated with the 5, 6-di hydroxyi ndol e-contai ni ng sol ution for

10 mnyes until the initially light brown- 5 col ored hair turned

di sti n@y darker. Exanple 5 The sane procedure as in Exanple 1 was

repeat e&ly except that the 5,6-di hydroxyindol e- containing solution was

applied first, follow 10 ed, -afiter a rinse, by the

catal yst-containing solution. The resulting color on the hair was |ess

i Et ense t hag i ﬂ-nkgaaﬁaseaefeiipagehet&. the ¢heaipseodne fo@npl es, the

shanpooi ng desgri LS.t e r t r oVl insji.ng step as

required in regﬁécﬁgopiflﬁeegfogggg gﬁﬁ’%’%% ?%@e%??‘glﬁa.&é &98 - CLAIMS 1.

hai r dyei ng pr ¢des$§.@hidhydoaprindgleheontapring M BN PR he hair to be

dyed with an aljgahijpateal uhk@n egat ahptﬂg_mjﬁpng:ht Browdier the

af orenmgnt | oned step GO tactlag tge hai r WH)%% sol ution of 5, 6-di hydroxy-

i ndol e rinsi nGotRECRaPPIbeERERRY: AASEMREONt AR st eps, mai nt ai ni ng

contact with the second-used solution until a desired darker color is

obtai ned, and rinsing the hair.g,Znhhe gprocess of claim1, further

conpri sing contacti n& t he hair ~w | ution ofwg%/dr o‘?en per oxi de 10

until the desired cofBf F&MBHPEPREAUEANYS abRi FrITRES nh &R hair. 3. The .

process of cl air@p2atelder akbepbetHatathens pé-d heydomtywicidolewi th a sol ution

of hydrogen PeLY EQ§nﬁﬁg solution was applied first, follow-

10 ed, after a rinse, by the catalyst-containing
solution. The resulting color on the hair was

less intense than in the case of Example 1.

In the foregoing Examples, the shampooing
described is to be understood to provide a rinsing
step as required in respect of the process of the
invention.
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not nor'e thar—15 m nutes. 4. The procéss of claim2 or 3,
wherein the pH of 1@%'] “ E of hydrogen peroxide is at least 8. 5. The

proesess of cl

contai ning cu ed by anot her sol utionh of a netal

pr onot es nelanln 20 fornatlon from 5, 6-di hydroxyi ndole. 6. The -
dyeing process of claimb5, wherein said-s8bution of a netal contains one or
nore of the netals iron, cobalt, nanganese, silver, titanium zirconium

t ant al um chr ofEAEMSni ckel , pal | adium platinum gold;, 25 nmercury,

cadmi um -zinc, tin,i1antAmARY r hﬁaﬂngaﬁéo@é§§vwnlcﬂ cdfSrPiOsesse of any of
clains 1 to 6 ere|? t he ﬁgtif e sol uti nmetal is at | east 8. 8.

The process of ‘& ePaic ngothe Qﬁére?ﬂ ?ﬁeé%?PoYlY%ea%oﬂ{ﬁﬁkﬁP°

cont ai ni ng theO¢upnpc Fonteénangl eapti®. i8f, after thd. afdhemgioinmssd of any

of claims 1 tgtép g6 Eéékﬁhg tﬂ@eﬁ iR Q%tﬂeéséoP 918$ Shi 4 8¢ % é{&¥bx

cont ai ni ng 5, 8i hyd r oxyi ndo containing cupric ron furth ai ns
at |'east &ne éﬂdal?h|€kéﬁéﬂs §D¢f€é%§n@etvﬁgm §h91twpe&ﬁﬂt&Q&ﬁngﬂﬁﬁqnﬁiune

-21- 10. The ﬁé@ﬁ@&in@ﬁgaﬂMnQ£c€|ﬁiﬁﬁ @héosgeoM@5u§é@ sbauphbofudder a

sol ution contglnlng ﬁg drgx I pdol e a% % .11, The}grocess of
any of clai nsT5t5%F0%2RBAFT FREC anO?ﬁ%fn? e 20 t%k??+EFvWQ?1 e sol ution
of 5, 6-di hydroxy- i Adol 8her predesst bg cbaimcl;nguv¢méwt¢mm§mﬂsmngm

cont a1 1 g oUBLHE oL 0801 1RLNRLSOLYLACR 6013eTEL Abe AP BT ER, LN 1

formation_from droxyil n ncl udes
ina 10 1© S|HﬂFélpﬁEﬂa@@saPﬁFu?al?FylﬁfOébﬁ%%?%er%ndc%mikﬁs##ﬁflng

o the hair.

' 3. The process of claim 2, wherein the duraticn of
the contacting with a solution of hydrogen peroxide is
not more than 15 minutes. |

15 4. The process of claim 2 or 3, wherein the pH
of the solution of hydrogen peroxide is at least 8.

5.. The process of claim . 2, 3 or 4, modified in
that the alkaline soldtion containing cupric ion is replaced
by another solution of a metal that promotes melanin

20 formation from 5,6-dihydroxyindole.

6. The hair dyeing process of claim 5, wherein said
solution of a metal contains orie or more of the metals
iron, cobalt, manganese, silver, titanium, zirconium,

g_/ tantalum, chromium, nickel, palladium, platinum, gold,
25 mercury, cadmium, zinc, tin, antimony, lead, and bismuth.

7. The process of any of claims 1 to 6 wherein the
pH of the solution of the metal is at least 8.

8. The process 5f any of claims 1 tc 4, wherein the
pH of the solution containing the cupric icn is at least 3.

30 9. The process of any of claims 1 to 4, or claim 8,
wherein at leas% one. of said solutions containing 5,6-
dihydroxyindole and containing cupric ion further contains
at least one ¢f a thickener, surfactant, anti-static
additive, and perfume.' |



a first contalner |nclud|ng tbereln an alkallne pH solutlon contalnlng an

effectlve anount of copper, a second container including therein an

al kal i nexsotu pace bei ng nai ntai ned above the solu- 15 Nl
tion i aid Hmmﬂmmﬂmﬁl and a third container including therein a '
SMlﬂi@§§Of an*effecti we anotunt of 5, 6-di hydroxyindole at acidic pH, said
vapor space in said second contai rerlbei ng of sufficient volunme to accept
said third container or the con- 20 tents of said third container within
sai d vapor sp&ce. The. praclesisr odfye@inyg i clades di @ t HhETRirR, nodified in

t hat ”&‘ﬁgr gﬁa' 'fnecréols%tlluceqans OAUAINES i e3ai ithytddxd, iGR¥1Al ey and the

5, 6-di hy xyi ndole solution 25 is contai'ned in said second container, the
vapor §ﬁa éeagdi f-ai ned above the solution in said second container

cont al ni ng ainqn- mﬁedlpsida;@s@asaﬂ mrgaiod slades 14.to Am,aur-rocdyfeleag Ki t

acc i.ng to.claim | furt ont ai ner
&5‘nt%\ Cé’néc ttm(%ﬁ Whhhcé\reogsgﬁ‘%{)tel(r:oom &*5@%53&1 arltc;rhgyel ng kit

accordum@oﬂ@ @nﬂqadba tinsd icfoinddhdi i nigh atl tth et el 160 vl H Bt ke & ont ai ni ng

an ef f ecli e agRyy. %fthceqpl%%ﬁdti&ﬁmfa%%ebaélarméﬁ@ﬂm@é sol ution of an

effectiv anount of anot her netal %orormt es nmelanin fornmation. -

22 - 1®€*aﬁ4ﬂn§Qﬁﬂ%F#ﬂﬂlfQﬂﬂ3§x§79%ﬁﬁﬁf WP R matter, said dye being

prepared by caonptacting hair, wi.th soI 4.0on .of di; oxyi ndol e, and
before or aft’ theAa?’SrlésgVﬁlé“?eglé:oﬁ' nlg1 t]‘r?"d%hal ?y\%rth 5 a sol ution of

a aupri csSaktle packageAahpilureydityy qfrmwu@rcﬁ AIQARPLIEIN%Ii m 1, 5
a first container including therein an alkaline pH
solution containing an effective amount of copper, a "/
second container including therein an alkaline solu-
~tion, a vapor space being maintained above the solu-
15 'tion in said second container, and a third container
including therein a solution of an effective amount
of 5,6-dihydroxyindole at acidic pH, said vapor
space in said'seéond container being of sufficient
volume to accept said third container or the con-
20 tents of said third container within said vapor

space.

13. A hair dyeing kit according to claim 12,
modified in that the alkaline solution is contained in
said third containef and the 5,6-dihydroxyindole solution.
25 is contained in said second container, the vapor space
maintained above the solution in.said second container
containing a non-oxidising gas in said space.
14, A hair dyeing kit acéording to claim 12 or 13,
‘which further'comprisés a fourth container which contains
30 a solutien of hydrogen peroxide.
15, A hair dyeing kit according to claim 14, medified
in that the alkaline pH solution containing an effective
mount of copper is replaced by an alkaline pH solution bf
an effectivs amcun

F whhi At
f another metal which promctas me lanin
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or_ 11 _substanti-ally as described in any of the fere-—geing Exanples. 18.

A hair dyeing kit as claimed in claim12, 10 13, 14 or 15, wherein the
coitent's -of tf‘ﬂmu (lﬂmmw speci fied conprise a solution substantially
as described i b lm, pronoter conposition in any of the fogsgoing
Exanmpl es, and the ‘coht eht s® of* t he second ang, t hird containers speci f@
conprise 15 sol uti ons whi ch taken togeth are substantially equivalent
to the 5, 6-di hydroxyindol e containing solution in the respective one of the
foreQO|ng_Exaan6516. A melanin hair dye as a composition of
matter, said dye being prepared by contacting hair
with a solution of 5,6-dihydroxyindole, and before
or after the aforesaid step contacting the hair with

5 a solution of a cupric salt.

17. A hair dyeing process as claimed in claim 1, 5
or 11, substantially as described in any of the fore-
geing Examples.

_ 18. A hair dyeing kit as claimed in claim 12,
N 10 13, 14 or 15, wherein the contents of the first
container specified comprise .a solution substantially
as described in respect of the promoter composition
in any of the foregoing Examples, and the contents of
the second and third coéontainers specified comprise
15 solutions which taken together are substantially

equivalent to the 5,6-dihydroxyindole bontaining
solution in the respective one of the foregoing
rxamples.




