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dyes areTgenaaamy yeaxts,dyw=e ihast besnchade; ofhéimect dyes, capable in

themselves of coloring keratinous fibers, and oxidation dyes which,
after the development of their dyeing power in an oxidizing medium,
enable a coloration to be obtained which is resistant to many
treatments with shampoo, to light and to inclement weather. .
Oxidation dyes are generally not dyes in themselves; they are
‘ntermediate compounds initially having little or no color,
>mnonly referred to as "oxidation bases or precursors", which
avelop their dyeing power in, for example, hydrcgen_peroxide. The
dloring is developed by oxidative condensation of the dye base
ith itself, or by oxidati#e condensation of the oxidation base
ith a compound referred to as a "coupler". A coloration of this
ind is referred to as a "permanent" colorati&i, as opposed to the

~

semi~permanent" coloration obtained with direct dyes.

As the ordinary consumer is well aware, the oxidative dyeing of
.air takes time. In today's day and age, time is a valuable
:ommodity. Thus, a process which can reduce the amount’of time it
:akes to dye hair intensely with an oxidation hair dye would be
very desirable. Accordingly, the incorporation of a catalyst into
a conventional two-step dyeing process was a logical development.
However, the time.and effort it takes to dye one's haif via a
two-step process can be readily redﬁcedlvia a one-step‘dyeinq
process. Unfortunately, one-step catalyst-containing processes are
generally unabie to produce £h§ same intgnse_colorings as two-ste§
catalyst-containing processes, for reasons which will be discussed

herein. T
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condensation of the oxidation base with a conpound referred to as a
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. coloration, as opposed to the "sem -permanent” col oration obtained with
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of hair takes tine. In today's day and age, tine is a valuable comodity.

 Thus Paz ticadagd ywicc Ric Ampreyece onge stepu iaisf colaring iprecesd ane hair
intensely with an oxidation hair dye would be very desirable, Accordingly,

t he Pﬁ@@qﬁiq%qqngqglqyygg]ggkggqlﬁpodyes comprising an oxidizing agent

and iodide in an alkaline medium, wherein the final composition has

a lower concentration of the dye component compared to a.

composition without iodide.

The prior art teaches several -sequential processes for dyeing
1ir to intense colors using oxidation dye compositions. Although
= is known to produce intense colors via .sequential steps, no
nproved system has been discovered to produce intense colors,
articularly in the dark shades, via a one-step process at high pH

ith significantly lower amounts of dye precursors.

German Patent DE 2028818 discloses the use of a catalyst in a
re-treatment step, prior to the application of oxidation dyes to
air. Although iodide is disclosed, the reference lists an entire
.rray of catalysts, with no appreciation for the particular
iffectiveness of one catalyst over another. This éatent actually
cglates_;o a controlled, sequential method of dyeing hair whereby

- the hair is first treated with an aqueocus solution containing
copper ions. Subsequently, hair is rinsed with water,’and then a
redox dye (such as an aromatié amine) is added. This gatent lacks
any criticality with respect to its pH range or catalyst. In fact,
the patent states-that its pH range does not matter, but preferably
lies between 5 and 10. As it could span almost the entire pH

range, it appears to be actually meaningless. Thus, in summary,
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I ntense colorings as two-step catal yst-containing processes, for reasons

whi chcwchhybe dndC uyeC @ J1AoR to adceleratBcleadll onee Ly elaies to
a now and i npr-oved One-step process and conposition for coloring Ker at i nous

fibergives no importance to the selection of a critical pH range or a

critical catalyst.

British Patent 2,205,329 discloses the use of iodide ions in
oxidative hair dyeing. The process involves two separgte steps.. .-
The hair is first pre-treated with a mixture of oxidation dye
intermediates and iodide. Then, the pre-treated hair is socaked in
hydrogen peroxide solution to complete the dyeing. Full
evelopment of the color takes place on the hair. All of the
isclosed examples have a pH of the hydrogen peroxide and the dye
:nd iodide solution in an acidic medium. Accordingly, the pH of

:he final composition is inherently acidic.

U. S. Patent Number 4,985,955 discloses a sequential process
Sor dyeing Xeratinous fibers with cbuplers combined with an .
iodide. There is no criticality described with respect to the pH
range. It can be between two and twelve (virtually spanning tne'
antire pH range). Additionally, no dye base is employed. This
catent fails to teach the one-step pfocess of dyeing hair to
intense colors by using an oxidation dye and iocdide wherein the pH'-

of the composition must be in the alkaline range.
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‘particularly to an inproved one- step hair coloring pr eces $—and-—corpos!
enpl oyi ng oxi dation dyes conprising an -oki-di zi ng agent and.iodide in an
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. using oxidation dye conpositions. Although it is known to produce intense
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produce intense colors, particularly in the dark shades, via a one-step
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German Pat ent DE 2028818 di scl oses the use of a catalyst in a
iye/iodide~containing composition wherein the pH is maintained in

the alkaline range such that the concentration of the dye
intermediate can be reduced, while the production of intense colors

'can be maintained.

U.S. Patent Number 5,006,127 discloses a one-step process using
dye composition containing iodide in the weakly acid pH range
etween 5.9 to 6.9). As is evident, this patent does not involve
ompositions which are alkaline. It is directed to hair coloring
ia acid dyeing agents. The iodide functions to accelerate the
yeing in solution. Therﬁfore, less dyeing takes place on the
air. This inherently results in colorings less intense than with

two~-step process.

U.S. Patent Number 1,677,508 discloses a one-step process
‘elating to dyeing fibers of dead animal skins, hair (but not on a
iving human scalp), fur, feathers and the like with vat dyes in an

acidic environment to liberate iodine when mixed with a solution of
an oxidizing agent. .Alfhough thig patent relates to dyeing fibers,
it is not concerned with, nor teaches anything about, d4yeing hair
on a human scalp in an environment which is not lnjurious to the
scalp or hair. Moreover, the patent mentions no critical pH

range. The pH concentration appears to be completely irrelevant,
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pré-treatnment step, prior to the application of oxidation dyes to hair.

Al t hough iodide is disclosed; the reference lists an entirg y—o¥f -
catal ysts, with no appreciation for the’ﬁérticular ef f ect i|l@néS SHBET bAS BEEN H
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'sequential method of dyeing hair whereby the hair is first=treated with an
aqueoosnsainingmmatetsabi ngapapher ofODibefutinguesdise Wai ani acidnsed with
‘water, and then a redox dye (such as an aromatic anmine) is added. This

pat ensolatksnaay thet oxdfizyng agenespeot promote ther deyelopmeatabyfstyel n
fact, the patent states that its pH range does not matter, but preferably
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appears to be actually neaningless. Thus, in sumary,
disclose that the use of iodide catalysts makes possible the

desired intensive coloring with alkaline dyeing agents. Thus, it
has no relation .to a one-step iodide-~containing hair dyeing

composition wherein the pH of the composition must be in the

alkaline range.

The aforementioned processes of the prior art have different
rawbacks insofar as they lead to either shades which are not very
trong despite long exposure times, or to the production of strong
hades which require a long exposure time and lead to a surface
yeing whicﬁ is not very color-fast. 1In particular, the prior art
ne-step processes result in the loss of dye in solution because
he addition of the oxidant to the mlxing vessel begins the-color
.evelopment, and the presence of the catalyst accelerates such
.evelopment. Thus, less dye is available to penétrate the fibers'
/hen applied to the hair. The present invention provides for
jreater coloring of the hair via an alkaline pne-step process of

applying an oxidation dye with an iodide catalyst.
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REPLACEMENT SHEET Date 12 SEP 1996 -3- DE 2028818 teaches a succe
hair treatnment with ‘an aqueous catal yst and dye sol ut i g0
coloring on the hair, and gives no |np0T§ahce to the sql B
critical pHrange or a critpgaEcest aky Rat e
di scl oses the use of iodide 1ons 1 n oxidative halr dyeing. The process
~involves two separate steps. The hair is first pre-treated with a mxture
- of oxidation dye internedi ates and i odide. Then, the pre-treated hair is

- soaked i Mpplicants have discovered that iodide ions can be used

together with oxidation hair dyes in a one-step process to produce
a2 more intense color on gray hair, es?ecially when the pH of the
composition is in the alkaline range. Thus, it is an object of
this invention to provide a hair coloring mixture which provides
excellent uniformly leveled and intense color throughout the hair

in a one-step process.

It is another object of this invention to provide a hair
d>loring mixture that substantially reduces or eliminates skin

iscomfort during or after application in an alkaline medium.

Another object of this invention is to provide a hair coloring
ixture that imparts unfading natural colors which are highly
esistant to light and shampoo, even with prolonged wear an&

epeated shampoos.

A further object of this invention is to provide a hair
:0loring mixture that does not produce off-shades or streaky color

sections, either during or after application thereof. _

Another object of this invention is to provide a "Xit" or
dyeing outfit containing several compartments which employ the

compounds of the present invention.
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a, hydr pgen peroxide solution to conplete the dyeing.
the cojor takes place on the hair. Al of-the disclose :
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U. S. Patent Nunber 4, 985, 955 dIS | oses a sequential process for dyeing
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hair t¢ intense colors by using an oxidation dye and i odi de wherein the pH
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Applicants have discovered that the two-step iodide-containing
oxidation dye process of the prior art can actually be combined
into one step to produce very intense colors with low dye
concentrations and short exposure times when the pH is in the
alkaline range. It is an important improvement for this kind of
product if the time and materials required for dyeing can be

reduced.

Ordinarily, in a two-step process, the color is entirely
developed on the hair upon addition of.the oxidant, thereby
affording all of the developing color the opportunity to penetrate
the hair fibers. The addition of a catalyst speeds up the color

developmeﬁt on the hair.

However, in a one-step process, the oxidant is mixed with the
dye precursors in a vessel where the color begins to develop in
solution. Thus, less than all of the color is available for
penetration into the hair fibers. The addition of a cAtalyst would
result in even poorer coloring of the hair since the c§talyst would
accelerate the dye formation in solution, leaving even less dye

available to penetrate the hair.

-
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-4 - U S. Patent Numbers 4,370,142, 4,804,385, 4,808,1
di scl ose i odi de-containing hair dye conpositions used
processes for dyeing hair. hbne of these8patents discldses

Whor oi n Che PReFRTE SRS a?'ﬁégﬁﬁ-k%ﬁ e";’d %&C‘?f#ﬁ%”ﬂz%ec&@"s””’”
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di 5c39%89 ;RO HBAIEP I GFodiee"8he same or greater intensity of

coloring, within the same or shorter time, with the same or lesser

zoncentration of dye, as in a two-step process. This is
varticularly unexpected in view of the accelerated color
development in solution normally resulting from the use of

catalysts in a one-step process.

The results are even more highly surprisihg when one considers
.at dyeing hair at high pH inherently causes more bleaching of the
:ir than dyeing at low pH. Thus, in normal side-by-side
mparisons, dyeing at low pH always has the advantage of providing
ceater color intensities because there is less bleaching of the
1ir; therefore, more baée_color remains. The present inventors
ave discovered a method by which to dye hair in one-step at high
1 to produce the same or bettef color intensity és at low pH,
ithout having to increase the concentration of dye to compensate

or the additional bleaching effect.

The use of less dye precursors to color hair in the same
intensity as with normal dy§ concentrations at alkaline pH not only
leads to a saving in the cost of raw materials as previously —
mentioned, but also undoubtedly makes the products less$ allergenic
as a result of the lower amount of dye precursors. Th%s results in

substantially improved product quality.

-
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-a dye conposition containing iodide in the weakly acﬁ@ng
5.9 to0 6.9). As is evident, this patent does not invélve
are alkaline. It is directed to hair coPoring via acid d
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dyei ng tgﬁgéééﬁgzégon the hair. Tﬁ?% I nherently results 1n colorings |ess

| Nt ensg {Ratn Vhbherat@ GEED DhOSCERe tilerdptedpedlabry Hufidi, 508
di scl oses a one-step process relating to dyeing fibers of dead ani nmal

ski NgerBRi Ao §UEiPets 08ush! a¥i REiAUNETHE CedIYririge  hdwat good zmdishanteke
with vat dyes in an acidic environnent to |liberate iodine when mxed with a
sol utboRaghing anadtdi Djghteand Betdmeginténselateoloredat particujariy
fibers it is not concerned with, nor teaches anything about, dyeing hair

in the dark shades, in fairly short times.

The process for dyeing keratinous fibers, preferably hair on a
human scalp, accor@ing t§ the present invention is characterized in
that a single composition containing, in a medium suitable for

seing, dye precursors, such as p-phenylenediamine and/or
-aminophenol, iodide, such as potassium iodide, and an oxidant,
ich as hydrogen peroxide, is applied to the hair in one step. The
H of the composition is in the alkaline range, preferably at 9 or
bove. It is important to note that the composition is nog
receded or followed by the oxidant but, rather, is a single,
ne-step formulation applied directly to the hair. Of course,
pplication of the'dyeihg compositioh may be followed Sy '
hampooing. The iodide ion is preferably an alkali metal or
lkaline éarth metal or ammonium iodide, and more particularly
otassium iodide. The processes implemented allow the short
'xposure time for the single stage process to be between 5 and 30

winutes, more preferably between 10 and 20 minutes.

//l.
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hai r. "Moreover, the patent” nentions no-critical pH range.
concentration appears to be conpletely'1i?é1evant, exc
patent tathe ehmpdsivitd Nisdd DR tMd Ninfdl dshtet TORt SE NENE PREEES
"capable of |liberating iodine in an acid solution of the o »r"ing agent "
to prayeieiing €eveie pratent iHeertiidd Ly " Presentainhodivepset borms,
fibers. This patent does not disclose that the use of iodide catalysts
mak essyrts sad| ehidicenkas ; axreansenemel Sidras ) Nfoams horl sehenefdymsng agents.
Thus, it has no relation to a one-step iodide-containing hair dyeing
suitable for carrying out dyeing. It is also possible to add, if

requiréd, to each of the compositions a swelling agent for the
Xeratinous fiber such as, for éxample, urea. The compositions may
further contain different adjuvants such as perfunmes, sequéstrants, -

film-forming agents, treatment agents, dispersants, conditioners or

oreservatives.

D ON

The composition of the presant invention generally consists of
first solution comprising a dye base, iod;de and dye precursors,
nd a second solution comprising an oxidant. The process comprises

ixing the first solution with the second solution immediately
efore application to the hair such that the dyeing can take place
n a single step. The pH of the composition must be in the

lkaline range, preferably 9 or above.

The dye base comprises water, ethanol; isopropanol,
alkanolamines, benzylalcohol, glycerol, glycols, glycol ethers,
. 2-butoxyethanol, ethylene glycol, ethylene.glycol monoethyl ether,
propylene glycol, diethylene glycol monoethyl ether, oleic acid,
surfactants, alkanolamides, ammonia, erythorbic acid, gDTA and/or

mixtures thereof.

The dye precursors comprise either at least one primary

intermediate or at least one coupler, or both.

*
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bonposition wherei n the pH:of the conposition nmust be in th
range. The aforementioned processes of the prior art have di
drawbacks insofar as they lead to either dhades which are ri

despite | oRg PIGHRE fritdiheddatks bietReOguadeiit Anvaintitn ek
require a long exposure tine and | ead to a surface dyeing which is not very

col or pahenyllened idiney .2 Srdiphifbtoluenes- o, e-dianiameaisadylt in the
| oss of dye in solution because the addition of the oxidant to the m xing

vessel2 Jardiore -igienenyil e ik daimi mae N N~ phetyll+@ pheasriemedianine,a iy |IN-dis

accel erates such devel opnent. Thus, |oss dye is available to penetrate the
fi ber g 2ntand rapqyte ey X o-p+phdnyilenediaminesent i nventi on provi des for greater

coloring of the hair via an al Kaline one-step process of
N-(2-methoxyethyl)-p~phenylenediamine,
N-furfuryl-p-phenylenediamine, 2,6~-dimethyl-p-phenylenediamine,
2,3-dimethyl-p~phenylenediamine, N-methyl-p-phenylenediamine,
N,N-dimethyl-p-phenylenediamine,
Nl—ethyl-Nl-(z-hydroxyethyl)-p-phenylenediamine, p-aminophenol,
-methyl-p-aminophenol, 2-methyl-p-aminophenol,
-methyl-p-aminophenol, 2,3-dimethyl-p-aminophenol,
, 6-dimethyl~p-aminophenol, 3-methoxy-p-~aminophencl,
?chloro-p-aminophenol, 2-hydroxymethyl~-p-aminophenol and/or

tixtures thereof.

' The couplers of the present invention consist of
1-aminobhenol, z-hydroxy-44aminotoluene, 2,4-diaminophenoxyethanol,
!, 4~bis (2~-hydroxyethoxy)- 1,5~-diaminobenzene, |
3-({2~-hydroxyethyl) amino~2-methylphenol, 2-methoxy-5-aminophenol,
2,6-dimethyl-3-(2-hydroxyethyl)amino phenol,
3,4-methylenedioxyaniline, é,4-dichloro—m-aminophenol,
4,6-dichloro-m-aminophenol, l-naphthol, 1,S5-dihydroxynaphthalene,
l,7-dihydroxynaphthalene,_rssorcinol,.2-methy1resorcinol,
4-chlororesorcinol, 5-hydroxybenzodioxane, '
6~-hydroxybenzomorpholine, 3,3'-dihydroxydiphenylamine,.

3,4-methylenedioxy-6-methoxyphenol, 4~-hydroxyindole,
4-methylresorcinol, 1,3-dihydroxynaphthalene and/or mixtures

thereof.
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‘appl yi ng an oxi dation dye with an iodide catalyst. - 6-
| NVENTI ON Appl i cants have di scovered that iodide ions can
with oxidation hair dyes in a one-'step-ptoctess to produc
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al kaline range. Thus, it i's an object of this Invention vide a hair
CQledidxide]l Petsi 1 td), HeridiateXu¥dL Berbkid¥ Hna/ &Y shPre@pdsi Nt ense

col or throughout the hair in a one-step process.
. thereof.

The pH of the composition of the present invention may be
maintained in the alkaline range by dsing pH alkalizers such as
ammonia, sodium carbonate, potassium carbonate, ammonium carbonate,
sodium hydroxide, potassium hydroxide, ammonium hydroxide,
monoalkanolamines, dialkanolamines, trialkanolamines, alkylamines

>r mixtures thereof, and pH adjusters such as, hydrochloric

. phosphoric acid, tartaric acid, acetic acid, oleic acid,

.c acid, citric acid and/or mixtures thereof.

The concentration range of the dye base iﬁ 0.05 - 10.0%,

erably 0.1 - 5.6%. The concentration range of the iocdide is

- 5.0%, preferably 0.05-2.0%. The concentration range of the .
ary intermediates is 0.05 - 10.0%, prefefably 0.1 - 5.0%. The -
entration fange of the couplers is 0.01-10.0%, preferably

-5.0%. Finally, the concentration range of the oxidant is

15%, preferably 3-9%.

[
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It is another object of this invention to provide a hair colori
that substantially reduces or elimnates skin disconfort dupisc
application in an al kaline medi um Anothé&3 -object of thi

ovi de ' |t t | ]H{H '
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- coloring mxture that does not produce off-shades or streaky col or

- SeCt i ONSne LA dieIprltddl) Wit It Ela @1 ¢ 3] b uyd ESEentP@EDBASOD) ect of
. this invention i's to provide a "kit" or dyeing outfit containing several
| CONPABPENEEn ¥4 1ér I K N SOPOLEdIStié $upPLSERG abLY €8} €8 produce
such intense colors on hair, particularly in the dark shades, by
employing an iodide catalyst in an oxidation dye composition having
a pH in the alkaline range,_preferably é pH of 9 or above. This is

varticularly surprising since iodide catalyzes the rate of reaction

of the developer in solution.

~Ordinarily, in a two-step process, the precursor mixture is
irst applied to the hair. The oxidant is subsequently added to
nle hair. The color is thus entirely developed bn the hair upon
ddition of the oxidant, thereby affording all of the developing
olor the opportunity to penetrate the hair fibers. The addition
f a catalysat would speed up the color development on the hair,
ithout detracting from the color ihtensity or adversely affectiﬁg

he dye concentration.

However,.in a one-step process, the oxidant is first mixed with
he dye precursors in a vessel prior to application to the hair.
Therefore, the color begins to develop in solution in the vessel,

—.-such that less than all of the color is available for penetration
into the hair fibers. In other words, a great deal of’the coloring
potential of the oxidation dye is lost. The addition qf a catalyst

would result in even poorer coloring of the hair

e
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.-4 - Oher and nore qucific objects will be appare fr he features,

el enents, conbinations and operating procedures discl in the foll ow ng
descri pti on. SUMVARY OF THE | NVENTI ON Ag#fi Tcants have discovered that the
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actual Iy be conbined into one step to produce very intense colors wth |ow
dyea¢ongealent 188 ape availa®iRotd pehetPatehene MaipH is in the alkaline.

range. It is an inportant inprovenent for this kind of
Accordingly, the use of a greater concentration of dye would be
required, particularly with the addition of catalyst, to produce

the same dYeing intensity as a two-step process.

It has been surprising to find that the addition of iodide to
an oxidant and an effective concentration of dye precursors in an

alkaline medium results in a one step process that enables:

v) the dyeing process to proceed at a faster rate with the
same intensity of coloring and the same concentration of

dye:

3) a greater intensity of coloring with the same

concentration of dye and the same dyeing time:;

2) the use of a lesser concentration of dye to'produce the

same intensity of coloring with the same dyeing time;

n a two-step dyeing process. This is particularly unexpected
in view of the accelerated color development in solution normally

resulting from the use of catalysts in a one-step process.

’
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- catal yst speeds up the color devélo

product if the time and materials required for dyeingggag,w-
Odinarily, in a twd-step process, the color is entrﬁ;fxs '
hai r upon addition of the oxidant, thereﬁy‘affording‘gﬁw‘
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I ment on the hair. ¥¥owever, in a
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;where'tﬁe col or begins to develop in solution. Thus, less than all of the

- col or dhe awdundloE frive Rafitiart iigkeriled ildte aid/dr kwuplekhaviathiini emeof a
. catalyst would result in even poorer coloring of the hair since the

. cat al yomposiitd oar @ ahdd prdsenty dnfventilomn the IWnpdsitidreadmg even | ess
' dye

undoubtedly be made less allergenic to consumers, and also less
costly to manufacture, while maintaining a high color intensity.
The substantial reduction or elimination of skin irritation is
extremely important since a painful gensation may accompany the
skin irritation. To the hair dresser or user, the reduction or
limination of skin irritation is an important advantage since hair
amage is typically associated therewith. Consequently, a
omposition which can decrease the amount of dye precursor, yet
iroduce intense colorinq, represents a unique advancement in the

1air treatment field and possesses great marketing potential.

With a view to implementing the process according to thg
invention, the compositions may be péckaged in devices called
'kits", or dyeing outfits, containing several compartments with
all the components intended-to be simultaneously applied to
xeratinous fibers by first premixing the components of the kit.
Such devices may comprise, for example, a first compartment
containing the compcsitioq which contains the dye precursors in the
presence of iodide ions in a medium suitable for dyeing and, in a

. second compartment, an oxidant. In use, the components of each
compartment are mixed with one another and then applie? directly to
the keratinous fibers in a single step operation. The final
composition of the mixed compartments must maintain a pH in the

alkaline range, preferably 9 or above.

T



avai l able to penetrate the hair. -8- The present Effee
surprisingly discovered that the use of an iodide catal y§tv
oxi dation dye process in an al kaline med® am wi | | produce
greater iQt&hsdiNgOtoCRh8ERES, eibddifehf EREE"RLtShaLHE a \fiitdstt he
sanme or | esser concentration of dye, as I1n a twd-step process. This is
part i sehpakrymeRexaeatadningvacsonposbeieacehtcht edntalins dbeecliogide: iions
solution nornmally resulting fromthe use of catalysts in a one-step -

procesf.a medium suitable for dyeing, a second compartment containing a

We 4

coﬁposition which contains the dye precursors in a medium suitable
for dyeing, and a third compartment containing 1-40 volume oxidant
composition, the compositions contained in the three compartments

being inﬁended to be mixed with one another simultaneously at the-
time of u#e. The fin;l composition of the mixed compartments will

have a pH in the alkaline range, preferably 9 or above.

The devices may be equipped with means for mixing at the time
>f use which are known in themselves and which may be packaged in

an inert atmosphere.

The process'acqording to. the invention and the corresponding
compositions may be used for dyeing natural or already dyed hair, "

permed or uncurled, or'strongly or slightly bleached hair.
It is alsé possible to use the above for dyeing furs or wool.

The following examples are intended to illustrate the invention

without implied limitation.

his Sheet Has Been Re‘ilaced
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The results are even nore, . ghly surpr|5|ng when one con5|ders t hat _dyej ng
hair at high pH |nherently ‘causes nore bl eachi ng of the=haH '
| ow pH. Thus, in nornmal side-by-side conﬁhrlsons dy:rﬁgSéﬁﬁﬁbﬁL;.
has t he advantage of providing gregheiqma® ar intensities bBERLEY
: |l ose bl eaching of the hair; therefore, nore base col G & hs. The pr esent
inventors have di scovered a nethod by which to dye hair in one-step at high
pH to produce the sane or better color intensity as at |ow pH, w thout
havi ng t oriecfebbewihe examphé r Bl lustitely @ tseriepens chaifodyeing
addi ti onal bl eaching effect. The use of |ess dye precursors to color hair
i n t Expaniment £ nss 1pg ap-pheny henedd anfiree chiitneirocttlonidet andkal i ne pH not
only leads to a saving in the cost of raw materials as previously
Z-amino-o-cresol as dye precursors. Table 1 clearly sets forth the

advantage of the present invention over the use of one-step
non-iodide-containing oxidation dye compositions, and over the
two;step iodide-containing oxidation dyeing process, as well as
over the one-step iodide-containing oxidation dye compositions at

ow pH.

Human hair tresses were treated with solution (A) and solution

B) for 30 min. followed by shampooing. In the case of solution
C), after 20 min. of treatment, and without intermediate rinsing,
~.’solution of 9% H,0, at pH 3 was then applied for an

dditional 10 min. before shampooing. The results indicate that
he non-iodide-containing one-step method (solution A) gives the
reakest color. The two~step iodide-containing method affords an
.ntermediate intensity at alkaline pH (solution C).The most intense
lark color was obtained by the one-step iodide-containing process
>f the present invention at alkaline pH (solution B). It is
noteworthy to point out that the color obtained from solution B is
also‘more red and brighter than that from either A or c.

Solution A (No Iodide): '

p-Phenylenediamine dihydrochloride 0.18%

S-Amino-o-cresol 0.13%

Ethyl alcohol | 15.0%

Water gs 100g
-
i



menti oned, but al so undoubtedly makes the products |ess

result of the |ower amounf,df dye precursors. This resul g?WhSﬁﬁBEf@ﬁt

I mproved product quality. -9- The prot®ss produces colorlnd§~ ' -
beth r nd MG RnPgRe e gko e . —especi al |y
human Eﬁhatlnouﬁ§?ggg%gasucgn &BRaEQ b é Egeé?FHgg ﬁggépboo resi stance to
vashi ngnandat® Lieokthidndolaeaem 18! six8ky vighOoes, pRak! auloy lpdp the dark
shades, in"fairly short tines e process for dyelng keratlnod%:%lbers

preferahhythahragplaed to hair for 30 min.

Solution B (Iodide/One-Step):

p-Phenylenediamine dihydrochloride 0.18%
S~-Amino-o~cresol : 0.13% —cm
Potassium iodide 0.17%
Ethyl alcohol 15.0%
Water gs 100g

Ammonium hydroxide solution is used to adjust the pH to 5 or 9.
One part of this solution is mixed with 0.5 part of 9% H,0,
and then applied to hair for 30 min.

Solution C (Iodide/2-Step):

p-Phenylenediamine dihydrochloride 0.18%

5-Amino-o-cresol 0.13%
Potassium iodide 0.17%
Ethyl alcohol 15.0%
Water gs _ 100g

Ammonium hydroxide solution is used to adjust the pH to 5
or 9. bne part of this solution is applied to hair for 20
min. and, without intermediate rinsing, a solution of 9%
H,0, at pH 3 is then applied for an additional 10 min.

before shampooing. Total treatment time is 36 minutes.

-
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range, preferably atpg o

MRV § SRR PR 4@y to note that the
conposition is not precedead of I Dy the oxidant but, rather, is a
single, one-step formulation applied directly to the hair. O course,

. application of the dyeing conposition may be foll owed by shanpooi ng. The
- iodide i jssidy ef erablpg an al kali metal oraal kaline earth metal or

anmoni um i odi de, and nore particularly potassiumiodi de. The processes
i mpl enented al |l ow t he short

A 9 20.4 6.4 1.8

B ' 5 - 18.1 5.2 1.3
B 9 14.3 7.4 -0.1
C 5 18.0 5.7 1.8
C 9 17.8 5.7 1.3

The darkest color is obtained by the one-step

.odide-containing method of the present invention at alkaline pH

Solution B).

TABLE 1 clearly shows that a one-step iodide-containing

process at high pH is superior to:

1) A one-step non-iodide-containing process at high pH;
2) A one-steﬁ iodide~containing process at low pH;
3) A two-step iodide-containing process at low pH:; and

4) A two-step iodide-containing process at high pH.

4
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prosure time for the S|ngle stage process to be between 5 and 30 m nutes,

nore preferably between.10 and 20 m nutes. - 10 - ‘—1‘1d
for the inplenentation of the process acd®ording to the=p [

may be present in diverse forns, Egég?;gngi%ckeners 8 '

foams or other forns suitable for ut dyeing.\ so—Hossi bl e

to add, if required, to each of the conpositions a swel ng agent for the
keratinous fiber such as, for exanple, urea. The conpositions may further

contain djfferant adiuanhs, SURE e REShYOESE1SRILEAEAARE, 0,038 M of
o-phenylenediamine with equimolar m-aminocphenol as the dye
orecursors in a water/ethyl alcohol (4:1) mixture. A blended

sray hair tress was used in each run. When KI was desired, 15 mg

of the solid was used.

The present invention applied a mixture of 5 g of the above
ye composition, 15 mg of KI, and 5 g of 6% H,0, to hair in

ne step at pH 9.5 for 20 min.

In an iodide pretreatment method, the hair was kept in a 5 g
iolution of KI for 5 min. The fiber was rinsed and treated with

\ mixture of 5 g of the above composition and 5 g of 6% H,0,

it pH 9.5 for 15 min.

Tristimulus values of the dyed swatches are recorded in ?ablé
). It is evident that the one-step process of the present
invention gives the most intense color on hair as-indicated by
zhe L-value. The one-step process also affords the most violet
shade (smaller b value indicates the color is more blue), while _

the.-iodide pretreatment method produces a yellowish brown color -

on hair as indicated by a larger b (more yellow) value.

is Sheet Has Been Rerlaced
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f;lnwforn1ng agents, treatment agents, dispersants, conditione
preservatives. DETAI NED DESCRI PTI ON The conp05|t|on of—t
i nvention generally consists of a first %olut|on c‘nﬁgﬁsﬂ
irodi de anghgfe P € QOMIARBISEN (OF [FFERENTO HATIRO b .,5\1.\12 | PHOTR SR>
process conprises mxing the first solution wt S —SECON0 solutlon
i medi ately before ayIACYREDBY XODIPEIai I such that t he dye| ng can take
place in a single step. The pH of the conposition nust be in the al kaline
range, pnetiably 9 or above. The d:ye basa conprises water, ethanol,

|soprog§nol anol es, benxyl ohol,, gl ycerpl, glycols, glycol
et hers,” % ‘%ﬂtox{}é %%rp et hyl ene 131 ;‘r 2 Q?hylcogné; gl ycol nonoet hyl ether,

I-pretreatment 13.9 2.0 1.8

TABLE 2 clearly shows that a one-step iodide-containing
orocess at high pH is superior to an iodide-pretreatment process

at high pH.

EXAMPLE III

Figure 1 illustrates a series of hair dyoing experiments
lsing p-phenylenediamine and resorcinol as dye precursors. The
amount of iodide was constant in each run (16 mg), but the
concentration of dye precursors was varied. It is interesting to
find that a certain dye precursor concentration must be satisfiéd
before the catalytic effect cah be observed. For instance, once
an effective concentration (in this case, 0.05M) was reached,
less dye was requlred to produce the same color intensity as the
non-catalyzed composition. Conversely, when the lodide-catalyzed
composition is compared to the non-catalyzed composition at equal
dye concentrations, the iodide-catalyzed composition produces
more intense colorings after the effective dfe coo;ontration has
béen reached. It is truly unexpected that more intense dye
colorings can be produced by reducing the amount of dye in the

composition.

-\
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(p PHENYLENED!AMINE |

2- chl or o- p- phenylkdkdi ani ne,

N, N-bi s (2-hydroxyet hyl) -p-phenyl enedi am ne,
-ﬁ-phenylenedianine,



Nefurfuryl - p- phenyl enedi am ne, 2, 6-di net hyl - p- phenyl enedi am ne, 2,3
- di net hyl - p- phenyl enedi am ne, N-net hyl - p- phenyl enedi am ne, N,

N- di met hyl - p- phenyl enedi ami ne, [err]-ethgd-Jerr]-(2-hydroxyethyl)
- p- phenyl enedi am ne, p-am nophenolgxaMpY® Wt - p- am nophenol

2- met hyl - p- am nophenol, 3-net hyl - p-am nophenol, 2, 3-dineth
2, 6-di net hyl - p- am nophenol , 3-net hoxy-p-am nophendl ,

2- chl or o- p- am nophenol , 2- hydr oxynet hyl - p- am nophenol &
t hereof. The couplers of the present invention consist

. 2- hydr oxy- 4- am not ol uene, 2, 4-di am nophenoxyet hanol , .
- 2,4-bi s( 2'rh§dfoigtewb,ngy)axanpsedn.hhuabnehesn&heSus@ZoLﬁmem}mmpol
- am no- 2- net hyl phenol , 2-net hoxy-5-anm nophenol,

and m-phenylenedlamlne as the dye precursors mixed with equal

part of 6% hydrogen peroxide and potassium iodide. The mixture
wWwas applied in one-step to blended gray hair after the pH was

adjusted to 9.0 with ammonium hydroxide:

p-Aminophenol - 0.16%
m-~Phenylenediamine 0.16%
Ethyl alcohol 15.0%
_ Potassium lodide 0.06%
Water d.s. 100.0%

After 20 min., a reddish brown color was imparted on hair
fter shampooing and rinsing. In. the control experiment, no
odide was used and the color was much weaker, as indicated in
.he following TABLE 3:

L a b
with KI ) 15.8 5.4 2.4

\N\\\ﬁ\‘\\“‘\~\~\‘
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=6-di met hyl -3-( 2- hydroxyethyl)an1no phenol , 3, 4- nethylenedloxyanlllne
, 4-di chl or o- m am nophenol -: 4, 6-di chl oro-m an1nophena| 1- naphthol,-

di hydr oxynapht hal ene, 1 7- dlhydroxyn%bhthalene r esor ci nol
met hyl resorci nol, 4-chl ororesor G reovhydr oxybenzodi g

\
5-
hydroxybenzonDrphollne 3, 3' - di hydroXydr phenyl am n
3-

, 4- met hyl enedi oxy- 6- met hoxyphenol , 4- hydr oxyi ndol &
di hydr oxynapht hal ene and/ or m xtures thereof.

The following composition was prepared in

2
2
1
2
6-
3
1,

same manner as

Ixample IV, except different precursors and catalysts were used.

¢,6~-Bis-(2~-hydroxyethoxy)

1,3~diaminobenzene dihydrochloride 0.60%
2,5-Diaminotoluene sulfate 0.44%
Ethyl alcohol | 10.0%
Sodium iodide ' : : 0.27%
Water gq.s. 100.0%

This composition was mixed with equal part of 6% hydrogen
Jerioxida. The pH of this mixture was adjusted to 9.0 with
ammonium hydroxide and was then used in one-step to treat
blended gray hair for 20 min. No iodide was used in the
control. The result illustrates that iodide enhances the dyeing
efficiency of the dye composition, when it would otherwise be
expeéted to accelerate the rate of color development in

solution, leaving leas color for application to the hair.

TABLE 4:
. L a b _—
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~carbonate ammoni um carbonate, sodium roxi de, pota
i ammoni um hydr oxi de, nonoal kanol-am nes, dialkanolam'newT
i al kyl am nes and/or m xtures thereof, and pH adjusters ¥ ; vurochlorlc

~.The oxi dants of the'preSenpnjnvention consi st of hydrogen peroxide,
-persul fate, perborate, uréa peroxide and/or m xtures thereof. The pH of the

conposition of the present invention nﬁyzﬁé mai ntai ned in the al kal in
range by using pH al kalizers suchggaug%gggga, sodi um car bonat e 51
y

aci d, phaiEmidd qaEyl hdir twas cdyed cby ar akixtwes o f cbqilslabar
citric acid and/or m xtures thereof. The concentration range of the dye
base & SE{sy5 Shalde 24 pard cpeddyide lin dnéddstdpeinocamealkaline meddgamof the

!iodide is

for 20 minutes. The result was compared to those swatches dyed
for 15 min. by the same solution containing.o.ls% of either

copper sulfate or potassium iodide. Tristimulus values of the .—-.

swatches are given below:

TABLE S: COMPARISON OF DIFFER CATALYSTS

catalyst _L_ _a_ b
none 10.4 0.6 0.6
Cuso, 11.0 0.8 1.0

KI 9.6 0.5 0.3

It is evident that, when the copper sulfate catalyst was
sed, a lower color intensity was obtaiﬂed on the hair as
ompared to no catalyst at all. This is to be expected since
atalysts accelerate the development'of the color in solution,
eaving less color available to dye the hair. However, it is
ery surprising to find that iodide enables intense dyeing of the
air, not&ithstanding its normally expected rate of catalysis of
he dyeing solution. The dye-ocut is even more intense ‘than when

no catalyst is used at all.

*Trademark - Clairol, Inc. '
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0.01- 5. 0% preferably 0.05-2.0% The concentration range of the primary
i ntermedi ates is 0.05 - 160 0% preferably 0.1 - 5.0%- % at i on
range of the couplers is 0.01-10.0% pre#erably 0.05- 5 0%

. concentration range of the OX|daq%gg§ﬂ%lggg§%) prefe .n-%
previously nmentioned, it has not been heret of or eg= ek

color intensities afforded by the present |nvent|o , fﬁTép process

with relatively Iom/dye concentratlons

t he sur prrABLE :

_in the dark shades, by

'N * D
No. . Dye Composition L a b
1 NNE 122 (original) + H,0, _ 9.8 0.5 .
2 NNE 122 (1/5 diluted) + H,0, 14.3 1.3 3.1
3 NNE 122 (1/5 diluted) + Hzoz + KI 10.2 1.8 .
4 NNE 122 (1/5 diluted) + KI, followed 11.3 2.2 1.0
by H,y0,
5 NNE 124 (original) + H,y0, 9.2 0.0 1.2
6 NNE 124 (1/3 diluted) + H202 1l1.4 1.0 1.6
7 NNE 124 (1/3 diluted) + H,0, + KI 8.3 2.2 0.6
8 NNE 124 (1/3 diluted) + Hy045 + NaI 9.0 0.1 0.9

able 6 sets.férth comparative data using Nice 'N Easy* 122 and
24 dye compositions at a pH of 9.5. Resorcinol, m-aminophenol
nd p-phenylenediamine are used as ‘the dye precursors. Sample No.

represents the original 122 dye composition color intensity.
'his is the intensity standard against which the present invention
.S measured. Sample No. 2 represents the 122 dye composition
liluted to one-£ifth of its original dye concentration and tested
again for color intensity to ﬁeasure the loss of color. Sample
No. 3 represents the ﬁ;aéeﬁt invention wherein 0.15% o?lpotassium
iodide is added to the diluted 122 compdsitiong for application in
a single stage. A black color very close to the origiral dye
intensity was obtained,'with iodide and an effective concentration

of only one-fifth the amount of dye. It is surprising that such

*Trademark of Clairol, Inc.

\

This Sheet Ha

I



'egploying an.iodide catalyst in an oxidation dye conposit
the al kaline range preferably a pH of 9 or above. Thi g5

surprising since iodide catalyzes the rad%e-of reactio \ oper in
sol utiQfendd db8pbLiNg LAndnk \Ou€d Sed ¢ €2 Sonb DS REECHNABPEET WA deS 11 St
~applied t% t he a#r.gThenoxidant 'S sJﬁgequgﬁtly added Yo the hair. The

- col orzéPeldperesiystehyatdeyr! avedl Die the Goth apPBwagddireon of the oxidant,
- thereby affording all of the devel oping color the opportunity to penetrate

t he hsthcéhbeatiorhe gdilplieomo0f4 areptasafits\WeHbdcofpesitionhefcGlample
devel opment on the hair, without detracting fromthe color intensity or

adversel yzadppiiedgihha twe-stagendrotess. Haseisr evideatgné&hw:t ep process,
, the oxidant is first mxed with

zWo-stage process produces a much lower color intensity than the
cne-stage process, and produces a significantly lower color

intensity than the original, undiluted composition.-

Similarly, Sample No. 5 represents the original 124 dye
omposition color intensity. Sample No. 6 represents the 124 dye
omposition diluted to one-third of its original dye concentration
nd tested again for color intenaity to measure the loss of
olor. Samples No. 7 and 8 represent the present invention
herein 0.21% of the iodide salt was added to the diluted 124
:omposition for application in a single stage. It is highly
surprising to find that colors even more intense than the original
:omposition can be produced by a comﬁosition having iodide and an
:ffective concentration of one-third the dye concentration of the
)riginal composition. This results from the one-stage |
.odide/peroxide developer system of the present invention when the

’H is alkaline.

- This Sheet Has Been Reﬂ
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tbe dye precursors in a vessel prior to application to the hair. Therefore,
the color begins to developin solution in the vessel, :such that |ess than

al |

of the color is available for penetr28i-on into the hair fibers.

other words, a great deal of the%%ﬂ%g ential of the oxidati

| ost.
the hair -14- since the catal yst woul d accel erate the:
sol ution, |eaving even |ess dye available to penetrate tt
Accordingly, the use of a greater concentration of dye wd

The addltlon of a catal yst g I n even poorer

As shown in the'precedinq Example VII, an advantage of
incorporating iodide into a one-step alkaline oxidation dye

composition is to provide for a significant reduction in the dye

orecursor concentration to produce the same, or greater, dye-out

as a non-iodide catalyzed oxidation dye composition. However, the
oresent invention makes it alsc possible to reduce the amount of
ime required to dye hair with the same dye conéentration and

olor intensity as non~iodide catalyzed oxidation dye

ompositions. This is_exemplified below:

A swatch of blended gray hair was dyed in one step in an
1lkaline medium with a mixture of equal part of Nice & Easy* Shade
124 and hydrogen peroxide for 20 min. This was compared to
swatches dyed by the same solution also coﬁtaining 0.15% iodidg.
The results suggest that as much as 50% of the dyeing time can be
ceduced by incorporating iodide into the dye formnlition.

*Trademark ~ Clairol, Inc.
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required, particularly with the addition of catalyst, to produce the same
dyeing intensity as a two-step process. It has been surprising to find that
the addition of iodide to an OX|dant andz&w ef fective concentration of dye
pYecurasts 7R apoMPARTSON ; 7 4P process that
enables: A the dyel ng process to proceed at a faster rate with
| Nt enOONCFNTRAMTION Ng and the same concentration of dye; B) cg@&éﬁg% >
intensity of coloring with the sane concentration of dye a dfpﬁegsaﬂé ----- =
dyeing time; O the use of a I esser concentration of dye o produce the
sanme intensity of coloring with the sane dyeing tinme; as in a“t\Wo-step
dyei Myeingcéesime Thi KI s particul arly unexpected

(min.) (%) L - b
20 0 10.4 0.6 0.6
15 0.15 9.6 0.5 0.3
10 0.15 10.4 0.8 0.6
5 0.15 12.7 1.2 1.3

[t will thus be seen that the objects set forth above, amohg
e made apparent from the pfecedinq'description, are

ciently attained and, since certain changes may be made

out departing from the scope of the invention, it is intended
all matter contained in the above description shall be
rpreted as illustrative so as to obtain the benefit of all

valents to which the invention is fairly entitled.

It is also to be understood that the following claims are

:nded to cover all of the generic and specific features of the

:ntion herein described, and all statements of the scope of
the invention which, as a matter of language, might be said to |

fall therebetween.
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of the accel erated col or devel oprment in solution normal ly re WX ng

e of catalysts in a one-step process. Addi t i onal
eetﬁwﬂeenﬂse Ree@henyl enedi ani ne, are suspected allg =
unt of the primary intermediate apgd ofp)
the present invention, the coppéai®lerY £4an
be all ergenic to consymers, and &f e'<//BstIy to

‘/fétantlal
portant since a

mhlle nalnta|n|ng a high col 6r3 ntensity
r elimnation of skin |rr|E@H|gn i § extrenely
sation may acconpany the

1. A composition for dyeing keratinous fibers in intense
colors comprising a single composition of iodide, an oxidant
and a concentration of an oxidation dye effective to produce
said intense colors when the pH of said composition is

alkaline.

2. The composition of claim 1 wherein the pH is at least
about 9.

3. The composition of Claim 1 or 2 wherein the oxidation

dye comprises a dye base and a dye precursor selected from the
group consisting of at least one primary intermediate, at least
one coupler and mixtures thereof.

4. The composition of Claim 3 wherein the dye base is
selected from the group consisting of water, ethanol,
isopropanol, alkanol-amines, benzylalcohol, glycerol, glycols,
glycol ethers, 2-butoxyethanol, ethylene glycol, ethylene
glycol monoethyl ether, propylene gl&col, diethylene glycol
monoethyl ether, oleic acid, surfactants, alkanolamides,
ammonia, erythorbic acid, EDTA and/or mixtures thereof.

5. The composition of Claim 3 or 4 wherein the primary
intermediate is selected from the group c¢onsisting of
p-phenylenediamine, 2,5-diaminotoluene, 2,5-diaminocanisole,
2—chloro—p—pﬁenylenediamine, N-phenyl-p-phenylenediamine, N, N-
bis (2-hydroxyethyl)-p-phenylenediamine, N-(2-methoxyethyl)-p-
phenylenediamine, N-furfuryl-p-phenylenediamine, 2,6-dimethyl-
p-phenylenediamine, 2,3-dimethyl-p-phenylenediamine, N-methyl-
p-phenylenediamine, N,N~dimethyl-p-phenylenediamine, Nl-ethyl-
Nl-(z-hydroxyethyl)-p-phenylenediamine, p-aminophenol,
N-methyl-p-aminophenol, 2-methyl-p-aminophenol, 3-methyl-p-
aminophenol, 2,3-dimethyl-p-aminophenol, 2,6-dimethyl-p-
aminophenol, 3-methoxy-p-aminophenol, 2-chloro-p-aminophenol,

* c L M S *



sikdn |rrwmggmgnmmikb d¢8i r dresser or user, the reduction or
| nportant advantage since hair daqg:.

of skinir
aSSOCIated sequently, a conposition which e
afrount of cursor yet produce intense coloring, rep

N

advancenent |n the hair treatment field andlpdossesses great “\op#
potential. Wth a view to _inplenenting the process according to the

i nventi on, RhBYSseRySethylisprapiperpanrigandy/ArdekxEuEegafrhegeokits”, or
dyeing outfits, containing several conpartnents with all the conponents

LPE‘E{‘S?ﬁgt 0602 SRR TRk 21 0, CralLAOUS o LnohS DY gt ein the
exanpl e, Ebugue&oEsashﬂeutedomramntng gbeupoapasistdngwhfch cont ai ns the
dye pre%yrsorsm&gogﬁenol 2-hydroxy-4-~aminotoluene, 2,4~diamino-
phenoxyethanol, 2,4-bis(2-hydoxyethoxy)~-1,5-diaminobenzene,
5-(2-hydroxyethyl)amino-2-methylphenol, 2-methoxy-5-amino-
phenol, 2,6-dimethyl-3-(2-hydroxyethyl)amino phenol,
3,4 methylendioxyaniline, 2,4-dichloro-m-aminophenol,

10 4,6-dichloro-m—-aminophenol, l-napthol, 1,5-dihydroxy-
naphthalene, 1,7-dihydroxynaphthalene, resorcinol, 2-methyl-
resorcinol, 4-chloroesorcinol, S-hydroxybenzodioxane,
6~-hydroxybenzomorpholine, 3,3/-dihydroxydiphenylamine,
3,4-methylenedioxy-6-methoxyphenol, 4-hydroxyindole,

15 4-methylresorcinol,l,3-dihydroxynaphthalene and/or mixtures
thereof.

7) | The composition of any one of the preceding claims-
wherein the oxidant is selected from the group consisting of

20 hydrogen peroxide, persulfate, perborate, urea peroxide and/or
mixtures thereof.

8) The composition of any one of the preceding claims
wherein the iodide is potassium iodide.

25
9) A kit for dyeing keratinous fibers to intense colors in
a single step comprising a first compartment containing an
oxidation dye composition in combination with iodide ions, and
a second compartment containing an aqueous composition of an

30 oxidant, wherein said compositions of both compartments are
mixed together at the time of use for simultaneous application
onto said fibers, and wherein said mixed composition has an

alkaline pH.

35 10. A kit for dyeing keratinous fibers to intense colors in
a single step and containing at least three compartments, a
first of said compartments containing an oxidation dye
composition, a second of said compartments containing iodide,

O




m xed mnt and then applied directly to the k
ih a sin I ion. The final conp05|t|on of the
nmust nalntaln a pH i n the al kaline range, €ferably 9 or\
According to another enbodinent, the "kit" conprises a fif conpartnent
cont ai ni ng an¢oaposirdonfwhaid compaitmente ¢onftafin inthAN rRQUeA um

suitabl e foLofyeLlPioR SECRAULPERAL ! PHLr£O0 S {1 Mbribositions of all
three of said compartments are mixed together at the time of
use for simultaneous application onto said fibers, and wherein

pLesence of ﬁ@h ed N @ nedium suitable for dyeing and,
C.orrpart heet \ﬁ In use, the components of each conpg

5 said mixed composition has an alkaline pH.

11. The kit of Claim 9 or 10 wherein the pH is at least
about 9.
10 12. The kit of Claim 9 or 10 wherein the iodide is .

potassium iodide.

13. A single-stage process for dyeing keratinous fibers in
intense colors comprising simultaneously applying to said

15 keratinous fibers a composition according to any one of claims
1 to 9.

14. The process of Claim 13 wherein the intense colors are
produced in the dark shades.

20
15. The process of Claim 14 wherein the dark shades are

blaqk and brown.

16. The process of any one of Claims 13 to 15 wherein the
25 keratinous fibers are human hairs.

T
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d&elng and a third conpar tment contai ni ng 1-40 vol une oxi dant conpostis
- fhe conpositions contained in the three conpartnents being intendegdg
 xed wi tABSTRAGR R THE | DAMGLOSSRES [y at the tine of use. D
conposition of the m xed co rtnents will_ have a

pr ef er abl TITREoPFa BYVENTION: Vﬁa&“%&@ me
~the tine of use which are KPRRQRRESH FORR D

- an inert atnosphere. The process accordi ng to t he |nvent|on and the
"~ correspondi ng conpositions may be used for ei ng, nat ur or al.read ed
hair, pernadsbngleestagd, PUPCs§$oﬁgrydBFl§9| RER 1BPB§C%éBeﬁ§iFn I '%ég o)

035|ble to use the above for dyeing furs or wool
g zolors comprising sxmulta%eougly applying to said keratinous fibers

a composition comprising iocdide ions, an oxidant and an effective
concentration of an oxidation dye to produce said intense colors

when the pH of said composition is alkaline.

This Sheet.Has Been Re ﬂ

T




The follow ng exanples are intended to illustrate the invention w thout
l.mplied limtation. - 17 - The follow ng exanpl e |IIustrates a serles of
haj.r dyei ng experinments using p-phenyl enedi am ne dih uu
5-4ni no-o-cresol an dye precursors. Table 1 clearly éﬁ?L ﬂﬁﬁEET
advant age of the present invention over the use of ofpe-st E
non-i odi de- cont ai ni ng oxi dati on dye conpositions, an 't the Tmn-ste
i odi de- cont ai ni ng oxi dati on dyei ngTPHEC OFSINVENTION as over tne one-step
i odi de- cont ai ni ng oxi dati on dye coffpoSItIons. a

OXIDATIVE HAIR COLORING :COMPOSITIONS AND PROCESS FOR

DYEING HUMAN KERATINOUS FIBERS

BACKGROUND OF THE INVENTION
For many years, use has been made of direct dyes, capable in

themselves of coloring keratinous fibers, and oxidation dyes which,
after the davelopment of their dyeing power in an oxidizing medium,
anable a coloration to be obtained which is resistant to many
treatments with shampoo, to light and to inclement weathaer.
oxxdation dyes are generally not dyes in themselves; they are
intermediate compounds initially having little or no color,
comnonly referred to as "oxidation bases or precursors®, -which
ievélop their dyeing power in, for example, hydrogen peroxide. The
coloring is developed by oxida'tive condensation of the dye base
with itselt; or hf oxidative.conddnsation of the oxidatépn base
with a compound referred to as a "coupler®. A coloration of this
kind is referred to as a.“pernanent" coloration, as apﬁosed to the

“Semi-permanent® coloration obtained with direct dyes.

As the ordinary consumer is well aware, the oxidative dyexng of
nair takes time. In today's day and age, time is a valuable
commodity. Thus, a prpcess which can reduce the amount of time it
takes to?dye hair intensely with an oxidation hair dye would be
very desirable. Accordingly, the incorporation of a catalyst inta
a conventional two-step dyeing process was a logical development.
However, the time and effort it takes to dye one's hait via a
tyo-step process can be readily reduced via a one-step dyeing
process. Unfortunately, one-step cataiyst—containing prccesse# are
generally unable to produce the same ix;tense colorings as two-step

catalyst-containing procésses, for reasons which will be discussed

herein.



| ow pH. Human hair tresses were treated with-solution (A) and solution (B)
for 30 min followed by shanpooing. In the case of sol utlon (O, after 20
mn. of treatnent; and wi thout internediate rinsing
af pH 3 was then applledfor an additional 10 mn. | :
results indicate that the non-iodide-containing oneqstep Wﬁh SO utji on
A) gives the weakest color. The two-step” i%di de- cont'Dmeng n”e
an internedi aha presasttinvantibkatelwtequ @ navomdDimpRt poneratemse

dark col or was obtained by the agne-step iodide- conta|n| rocess of the
present BRASASSHANG: °8Fk°a§‘r"r4€“pFPfs‘Eﬂlcﬁ‘f’eﬂ9 praginous *thy to point

out that g ohale190hgi Dofh '@ haRkd il B 1hS vtk Cadk enlafed ol adty o

a
than that Tromeit
particularly to an improved one-step hair coloring process and

composition employing oxidation dyes comprising an oxidizing égent
and iocdide in an alkaline mediuin, wherein the final composition has
a- lower concentration of the dye camponent compared to a.

compositiori without iodide.

The prior art teaches several -sequential processes far dyeing
hair to intense caolors using oxida_tion dye compositions. Ali:houqh
it is known to produce intense colars via sequential steps, no
i.mpfoved system has been discovered to produce intense colors,
particularly in the dark shades, via a enc-oto.p process at high pH

- with significantly.lower amounts of dye precursors.

German Patent DE 2028818 discloses th§ use of a catalyst in a
pre~treatment sﬁcp » pricr to the app],:l.ca;ion ot oxidaﬁion dyes to
hair. Although iodide ‘is disclosed, the refersnce li;sﬁ an -nt:ch
array of catalysts, with no appreciaticn for the particular
effectiveness of one catalyst over another. This patant actualiy
relates tc a controlled, sequential method of dyeing hair whereby
the hair is first treated with an aquecus soluticn_cont-aininq.
copper ions. Suhsequently,. hair is rinsed with water,’and then a '
redox dye (such as an aromatic amine) is added. This patent lacks
any criticality with respect to its pH range oi' catalyst. In fact,
the patent statas ‘tnat its pH range doces not matter, but prefera.bly
lies between 5 and 10. As it could span almost the entire pH

ranga, it appears to be actually meaningless. Thus, in summary,



Solution A (No | odide): p-Phenyl enedi am ne di hydrochl ori de 0. 18%

5- Am no- o- cresol 0.13% Et hyl al coho

15. 0% Water  gs 100g 1 HEPLABRRIENIMBHEET ||
hytr oxi de solution is used to adjust the pHto 9.||One rgﬁ; ?éyﬁs) '
solution is mxed with 0.5 part of 9% [err] and then quﬁﬂé;il;mﬂuui __________ r 1130
mn. Solution B (1odide/ One-Step): -3-

DE 2028818 teaches a successive hair treatment with an aqueous
catalyst and dye solution to accelerate coloring on the hair, and

gives no importance to the saelection 6: a critical pH range or a '

sritical catalyst.

British Patent 2,205,329 discloses tha use of iodide ions in

- oxidative hair dyeing. The process involves two separate steps.

The hair is first pre-treated with a mixture of oxidation dye
intermediates and iodide. Then, thc'pre—treated hair is scaked in
a hydrogen peroxide ‘solution to complate ﬁhe d?einq.‘ Full
development of thé color takas_place on the hair. " All of the
disclosed examples have a pR 6: the hydrogen pefoxid. and the dye
and ioaide solution in an ;cidic medium. ' Accordingly, the pH of
the tinal"conposiﬁiqn is inherently acidic.

U. S. Pata@f Number 4,985,955 discloses a seqnantial.process
for dyeinq.keratinous fibers with couplers combined with an
iocdide. There is no criticality described with respect to the pH
ranéh. It can be between two and twelve (virtually spanning tﬁe
entire pH range). Additiaﬁally, no dy@_base is employed. This

‘patent fails to teach the ane-stnp‘prece@s of dyeing hair to

intense colors by using an oxidation dye and icdide wherein the pH

.of the composition must bae in the alkaline range.



p=Phenyl enedi am ne di hydrochl ori de . 0.18% 5- Am no-o-crespl_.
0. 13% Pot assi um i odi de - 0. 17%% Bty @h@@hgﬁgﬁ :
15. 0% \Wat er gs 100g AnwonlunlhydrOX|d“

s6lution is used to adjust the pHto 5 or 9. One pafit g sgg%‘tjon S
mxed with 0.5 part of 9% [err] and then applied to 12“3{8

Sol ution C (Il odide/2-Step): p-Phenyl enedi at ne dlhydrochlorlde 0.18%
5- Ami no- 0- cr esnls. Patent Numbers 4,370,142Q. A3%0RpI8SSi4),8080880e and
0. 17% Et hyl - al cohol 15. 0%

+,888,027 all disclose iodide-containing hair dye compositions used
in sequential processas for dyeing hair. None of these patents
discloses a cna-step process of dyeing hair using an oxidation
iye/iodide-containing composition wherein the pH is maintained in
the alkaline range such that the concentration of tha dye

intermediate can ba raduced, while the production-ogfintenée colors

can be maintained.

U.S. Patent. Number 5,006,127 discloses a one-step process us;ng
a dye composition containing iadide in the weakly acid pH range
(between 5.9 to-6.9). As is évident, this patent does not invelve
compositions which are alkaline. It is directed to hair coloring
via acid dyeing agents. The Lodide functions to accelerate the
dyeing in solution. Therefore, less dyeing takns-place on the
hair. This inﬁnrently results in colorings less intense than with

a two-step process.

U.S. Patent Number 1,677,508 dinclo;gl a one-step process
relating to dyeing fibers of dead animal skins, hair (but ndg oﬁ a
living hunan“scalp),-zuf, feathers and the like with vat dyes in an
acidic environment to libeﬁatc iodine when mixed with a solution of
an oxidizing agent. Although this patent relates to dyeing fibers,
it is not concérned with, nor teaches aﬁYthinq about, dyeing hair '
on a human scalp.in an enviromment which is not injurious to the
scalp or hair. Morecover, the patent mentions no critical pH |

range. The pH concentration appears to be completely irrelevant,



Wat' er gs ' 100g Ammoni um hydr oxi de solution is used
adj ust the pH to 5 or 9. One part of this solution is : '
20 mn and, without intermediate rinsing, a solution
i s*then applied; for an additional 10 min. before Sha‘.OOIREEbg
treatnment tinme is 30 mnutes. . - 19 - TABLE 1: TRl Shb

HAIR DYED BY DI FFERENT PROCEDURES AT DI FFERENT pH S'SotwtFoi -
L

e
extept wheR the patent talks about treating fibers with an icdine

containing matarial "capable of liberating iodine in an acid

soluticn of the oxidizing agent® to promote the development of dye
stuff formed by oxidation upon the fibers. This patent does not
disclose that the use of icdide catalysts nakas'pessihle the
desired inﬁe;sive coloring with alk#line dyeing aéents. Thus, it
has no relation .to a one-step iodide-containing hair dyeing
composition wherein the pH of the composition musgt be in the

alkaline range.

The atorenentiohed processes of the prior art hﬁvo different
drﬁébacks insofar as they lead to eith;r shades which éra rict very
strong despite long exposure times, or to the production of strong
shades which require a long exposure time and lead to a surface
dyeing which is not very color-fast. In particular, the prior art
one-step processes result in the loss of dye in solution because
the addition of the oxidant to the mixing vessel begiﬁsithp-céipr
development, and the presence of the catalyst accelerates such_
development. Thus, less dye is available to penetrate the fibers
when applied to the hair. The-prescnt invcnﬁidn pfqvides for
greaﬁer-céloring of the hair via an alkalin‘ ona—stdp process of
applying an oxidation dye with an fodide catalyst.



A.- 9 20. 4 6.4 1.8 B 5 18. 1

5.2 1.3 B 9 14.3 7.4 -0.1 C

18.0 5.7 1.8 C 9 17.'8 5.7 1.3 The
dat kest color is obtained by the one-step iodide-cont Thodo of
present invention at alkaline pH (Solution B). TABLE éf §ﬁéﬁ&“¥he
one-step iodi de-containing process at hlgh PH is sup H(H tz

one- st ep non-i odi de- cont ai ni NgQRIEEES: OFATHE| INVENTION Oﬂe step """""

i odi de-containing process at |ow pH, 3) A two-step oalae cont ai ni ng
process at | ow pH, and

Applicants have discovered that iodide ions can be used
together with oxidation hair dyes in a one-step proéiss to produce
A more intensg color on gray hair, especially when the pH of the
composition is in the alkaline range. Thus, it is an object of
this invention to provide a hair coloring mixture which provides

excellent uniformly leveled and intense color throughout the hair

in a one-step process.

It is another object of this invention to provide a hair
coloring mixture that substantially reduces or eliminates skin
discomfort during or.attar application in an alkaline medium.

Another cbject of this invention is to provide a hair coloring
mixture'thatlinparts unfading natural colors which are highly
resistant ‘to light and shampco, even with prolonged wear and
rapeatad shanpogs.

A further object of this invention is to provide a hair
coloring mixture that does not produce off-shades or streaky coicr
sections, either during or after application thereof.

Another object of this invention is to provide a "Xit" or
dyeing outfit containing several compartments which employ the

compounds of the present invention.



4) A two-step iodide-containing process at- high pH -20 In each case

bel ow, the dye conposition contained 0.038 M of pj Wi t h
equi nol ar m am nophenol as the dye precursors in § af_ 9]
(4:1) mxture. A blended gray hair tress was usedijin each run. Wen KI was
desired, 15 ng of the solid was used. The7present ||i P&ent-i-on--apptied @b

m xture of 5

[err] to

of the above dye co ition, 15 ng of_ K -a of 6%
nai 1R I AR e et 2GBRIRCSE L B¢ apparent Erai Eh
features, aelemants, combinations and operating procedures disclosed

in the fallowing description.
. SUMMARY OF THE INVENTION

Applicants nava-discaverad that the two-step iodide-containing
oxidation dye process of the prior art can actually be combined
inte one step to produce Qery inteﬁsc colors with low dye
concentrations and short exposure times when the pH is in the
alkaline range. It is an important improvement for this kind of
product if the time and materials required for dyeing can be

reduced.

Ordinarily, in a two-step process, the color is entirely
developed on the hair upon addition of the oxidant, thereby
aftérdinq all of the_dévcloping color the opportunity to penetrate
the hair fibers. The addition of a catalyst speeds up tha.co;or

developneﬁt on the hair..

However, in a one-step process, the oxidant is mixed with Fhe
dye-precursors in a vessel where the color begins to develop in
solution. Thus, less than all of the color is available :or
penetration intc the hair fibers. The addition of a catalyst would
result in even poorer coloring of the hair since the catalyst would
accelerate the dye formation in solution, leaving even less dye

available tc penetrate the hair.



| 0. an iodide pretreatnment nethod,
for 5 mn.
above conposition and 5 g of 6%
val ues of the dyed swatches are
one-step process of the present

hai r as |nd| r?éﬁ%?lé

nost vi ol et s"had

el R R

the hair was kept

in a5 g solution of Kl
The fiber was rinsed and treated with a_m.xture-of—5-g

-“*he

[err] at pH 9.5 f ol ﬁép
recorded in Table
I nvention-@ ¥es th g@@t

fm%eggﬁ'i%t ha St he

l.nt.ense..col.olf on

7 uﬂhlle

t he iodi deg Hﬁwmaﬁeahtmmdrpﬁoéﬁm&a Yeiaawish @{r@%’kd}ﬂﬁ i@nahair as

indicated by a larger b (nore yellow) val ue.

alkaline medium will produce the same or greater intansity of
coloring, within the same or shorter time, with the same or lesser

This is

particularly unexpected in view of the accelerated color

soncentration of dye, as in a two-step process.

development in solution normally resultin§ from the usa of

catalysts in a one<step procass.

T@a results are even more highly surprising when ‘one considers
shat dyeiﬁg hair at high pH inherently causes more .b].oach.ing of the
hair than dyeing at 1cg pH. Thus, in normal side-by-side
comparisons, dyeing at low pH ﬁlways has the advantage éf‘providing
'qreate: color intin-itias because there is less bleaching of the
hair: t@e:sfore. more base color remains. The present inventors
have discovered a methed by which to dye hair in cne-step at high
PH to produce the same or better color intensity as at low PH,
without having to increape the concentration of dye tb compensate

for the additional bleaching effect.

The use of less dye precursors to color hair in_the same
intensity as with normal dye concentrations at alkaline pPH not only
leads to a saving in the cost of raw materials as previously

"mentioned, but also undoubtedly nakes the products lesd allergenic:
as a result of the lower amount of dye precursors. This results in

substantially improved product quality.



21 - TABLE 2: COWPARI SON OF DI RRERENT HAIR DYE| NG PROCESSES CATALYZED
BY | ODI DE Met hod L a BB-ESEHEN RIgRT gn

11.1 2.0 0.8 |-pretreatment 13.9 P, 0 (L 28SFPBEE2 ¢l early
shows that a one-step iodide-containing process at ReBH- DTS superi dr to
an i odi de-pretreatnent process at high pA.9EXAMPLE TTT Figure 1 illustrates

a series of hflel pPd€ady pPOAAERIEES Soritigad wRith cane doti zaphd andl st@wagei nol
as dye precursors. The

and which penetrate well into the fibers, especially human

zeratinous fibers such as hair. The colorings havc.good resistanca

to washing and to light and become intensely colored, particularly

in the dark shadea, in fairly short tinmes.

The process for dyeing keratinocus fibers, preferably hair on a
human scalp, according to the present invention is characterized in
zhat a single composition containing, in a medium suitable for
iyeing, dye precursors, such as p-phenylenediamine and/or
a-aminophenol, icdida, such as potassium icdide, and an oxidant,
such as hydrogen. peroxide, is applied ﬁo the hair in one step. The
pH of the composition is in the alkaline range, prefaerably at 9 or '
above. It is 1npoitant toc note that the conpo;itiop is not
preceded or followed by the oxidant but, rather, is a single,
one-step formulation applied directly to the hair. Of course,
application of the dyeing composition may be followed by
sh;mpooing.- The fodide ion is preferably an alkali metal or
alkaline earth migal or ammonium iodide, and mors particularly -
potassium iocdide. The processes implemented allow thn_ihnrt

‘exposure time for the single stage process to be between .S and 30
minutes, more preferably between 10 and 20 minutes.



amount of iodide was constant in each run (16 ng), but _the con ration of .
dye precursors was varied. It is interesting to fing é@g@A@EmgmtgHagdyE
precursor concentration nmust be satisfied before th catalﬁtﬁépe ct gan
be observed. For i1nstance, once an effective concen rg&gdn"g""mn_m .cage,
0. 05M was reached, Less dye was requi red® o produ =

I nt ensi ty asThaecompogitiiahy 7ethd @apothai Diplamntatiehyof ke privcess

i odi de-catal yzed conposition is conpared to the non-catalyzed conposition
at equal 2GFETRLAEHE Y GHS;“‘!‘T’]&’W&B‘F&@“C’&!&I%ﬁ%ﬁﬁoéﬁt‘¥€W%&8Q§' nor e
I nt ense lL.aripg he ti on ' S reached.

It is tr% ﬁau%gxggg{:%ﬁ{.gﬁét cﬁ%zirngac,i r#gr]ﬁgégng effﬁ%%yngghggn!%roduced by
reduci ng suieadlaupbr CdartydnyNodt) Ay@QBBQOS t£Os also possible to add, if

Tequired, to each of the compositions a swelling agent for the

keratinous fiber such as, for example, urea. The compositions may
further contain different adjuvants such as perfumes, sequestrants,

film-forming agents, treatment agents, dispersants, conditioners or

oreservatives.
DRETAILED DESCRIPTION

The composition of the present invention generally consists of
a first solution cbuprj.sinq a dye base, icdjrde and dye precursors,
and a second solution comprising an oxidaht. The process comprises
mixing the first solution with the second solution immediately
'n.efére_ application to the hair such that the dyeing can takae place
in a single step. 'i'ng PH of the composition must be in the
alkaline _z'a;xq;, pr.oto:.ahly-s or above.

The dye base comprises watcr,. ethanol, . isopropanol,
alkanolamines, bensylalcohol, glycerol, glycols, glycol cﬁh.t_s,
2-butoxyetha.ﬁcl, ethylene glycol, ethylene- glyéol monoethyl aether,
propylene glycol, diethylene glycol monocethyl ether, oleic aciqd,
surfactants, alkanolamides, ammonia, erythorxbic aciga, gD‘I’A and/or

mixtures thereof.

The dye precursors comprise either at least one primary

intermediate or at least one coupi-r. or both.



22.- [err] [err] -23- EXAMPLE IV The fol | owi ng exanpl e illustrates the
use of p-am nophenol and m phenyl enedi am ne as the d
wi th equal _ REPLACEMENT SHEET

- 11 - pater}.2.SEP. 1998 .....

The primary intermediates of the present i

p-phenylenediamine, 2,5-diaminotoluene, 2,5-diamincanisole,
2-chloro-p-phenylenediamine, N-phenyl-p-phenylenediamine, N,N-bis
(z-hydroxyethyl)-p-phcnylenedianina.
M- (2-methoxyethyl) -p-phenylenedianmine,
N-furfuryl-p-phanylenediamine, 2,6-dimethyl-p-phenylenediamine,
2,34dimethyl-p-phenylenédianine, N—mnthyl-p-phepylenedigq;ne,
N,N-dimethyl-p~phenylenediamine,
Nl-ethyl-Nl-(z-hydroxyethyl)op-phenylenedianine, p-aminophenol,
‘N-methyl-p-aminophenol, z-nethyl-p-anincphenol,
-methyl-p-anxncppenol, 2,3-dinathyl-p-anxnophenol,
_2,G-dimethyl-p-aninoﬁh;nol,.3-nethoxy-p-aninophenol,

2-chloro~p=-aminophancl, 2-hydroxymethyl-p-aminophencl and/or
mixtures thereof.

Tne §oup1ers'o£ the present invention consist of
n—aninabgegol, z-pydxoxy-4;#ninotolueﬁo, 2,4-diaminophenoxyethanol,
2,4~bis(2-hydroxyethoxy)- 1, s-dianinobonzcnc,
_:-(2-hydroxyethyl)anino-z-nsthylphenol, z-nnthoxy-s-aninophenol,

2, s-dincthyl-s-(z-hyd:exytthyl)anino phenol,
3,4-methylenedioxyaniline, 2, 4-dicuorc-n-aninc_ph§nol ’
4,6-dichloro-m-aninophenocl, l-naphthol, 1,5-dihydroxynsphthalene,
1,7-dinydroxynaphthalene,,:3sorcinol,_z-nethylresorcihol,
4-chlororesorcinol, S-hydroxybenzodioxane,
§-hydroxybenzomorpholine, 3,3'-dihydroxydiphenylamine, )

3, 4-methylenedioxy-6-methoxyphenol, 4-hydroxyindole,

4-methylresorcinol, i,z-dlhydz.‘oxynaphthalene and/or mixﬁures
thereof.



part of 6% hydrogen peroxi de and potassi um i odi de. The [rEeFe=was—appren
in one-step to blended gray hair after the pH was adju%tBEPb%SEWBNﬁpthT

anmoni um hydr oxi de: p- Am nophenol 04[16% ;
m Phenyl enedi ani ne ' ©0.16% Et hyl al cohol Date : IZSEPE% -----
15. 0% Pot assi um i odi de 0.069% Vater q.s. :

100. 0% Af t er fifh Rixidantscddi che HruwantoiavenBson NGuHs Nt ot helkogaher
shanmpooing and rinsing. In the control experiment, no iodide was used and
the col or P8ERXifoh PRZANLLatas pexbarated hReahperaxidmiang/PARNEXEures a
b

zhereot.

The pH of ;he composition of the présent invention may be
maintained in the alkaline range by uﬁing pH alkalizers such as
ammonia, sodium carbonate, potassium carbonatae,. ammonium carbonate,
sodium hydroxide, potassium hydroxide, ammonium hydroxida,
=qnoa1kanolamines. dialkanolamines, ‘trialkanclamines, alkylamines
@nd/or mixtures thereot;'and pH adjusters such as, hydrochloric
acid, phosphoric aciag, tart#ric acid, acetic acid, oleic acid,

lactic acid, citric acid@ and/or mixtures thereof.

. The concgntratign rahge of the dye base is 0.05 - 10.0%,
preferably 0.1 - 5.0%. The concentration range of the iodide is
o.q14 5.0%, preferably 0.05-2.0%. The concentration range of the
primary intermediates is 6.0S - 10;0%, p:e:érably 0.1 - 5.0%. The
concentration range of the couplers is 0.01-10. o%,'preferably

n.05-5.0%. Finally, the concentration rang. of the oxidant is
L. 0-15%, preferahly 3-9%.



Cont r ol 22.2 2.3 5.4 with Kl 15. 8

5.4 2.4 -24 - The foll ow ng conposition was prepared In the.

manner as Exanple |V, except different precursors a d aFﬁ??QngEgTu ed.
4,6- Bi s- (2- hydroxyet hoxy) 1, 3-di ani nobenzene di hydr cﬁhfﬁﬁwﬁi = EB

2,5-Di am not ol uene sul fate 0. 44%)Ethyl al{icohol 1 § ______________

10. 0% Sodi um i odi de 1357 27% LR A

As previously mentioned, it has not been ofore known to
produce the color intensities afforded by tha presant invention in
a one-step process with relatively low dye concentrations.
Applicants herein have discovered the surprising ahiiity to produce
such intense colors on hair, particularly in the dark 'shades, by
employing an iodide catalyst in an oxidation dye composition having
a pH in the alkaline range, preferably a pH of 9 or abocve. This is
particularly surprising since iodide catalyzes the rata of reaction

of the developer in sclution.

Ordinarily, in a two-step process, the precursor mixture is .
first applied to the hair. The oxidant is subseqkently.ad&ad to
zhe haif. The color is tﬁus entirely developed on the hair upon
addition of the oxidant, thereby affording all of the developing
color the opportunity to penetrate the hair fibers. The addition
of a catalyst would speed up tho color development on the hair,
without detracting zrcn the color intensity or adversoly aztecting

the. dye concentration.

However, in a one-step process, the oxidant is first nixad-with
the dye precursors in a vessel prior to application to the hair.
Therefore, the color begins to develop in solution in the vessel,
such.that less than all of the color is available for penetratian'_
into the hair fibers. In other words, a great deal of ‘the colcrin&
potential of the oxidation dye is lost. The addition of a catalyst

would result in even poorer'colqrinq of the hair



e T

wat er q.s. 100. 0% Thi s cem on %gﬁgxe
wi th equal part of 6% hydrogen peri oxide. The pH of'tﬁEEL%¢&¥E$g was

adjusted to 9.0 wi th anmoni um hydroxi de and was ther) used in gQne, n. to
treat blended gray hair for 20 nmin. No iodide,ygs. u datenrit: 31 =The
result illustrates that iodide enhances the dyeing e rency .of the gée
conposi t i @Enagh&he; Fam&vatovmaﬁ%ere%pesgeddm tatehon 4n #eLRELEN of

col or devel o nt in_solution, |eavi | ess | r ﬁg' tion to the

ai 1 Conh@AViRY ovin®Teds' &fa aviliafie 57 p8Refhate] P 4SS

14.5 (lficcdfhfﬁgly, the use of a greater concentration of dye would be
required, particularly with the addition of catalgst, to produca

the same dyeing intensity as a two-step process.

It has been surprising to find that the addition of iodida to
an oxidant and an effective concentration of dye precursors in an

alkaline medium results in a ocne step process that enables:

A) the dyeing process to ﬁroceed at a faster rate with the

same intensity of coloring and the same concentration of
dye:; |

B) a greater intensity of coloring with the same
concentration of dye and the same ayuinq time:

C) the use of a';éés.r concentration of dye to produce the

same intensity of coloring with the same dyﬁing time;

as in a two-step dyeing process. This is particularly unexpected
in view of the accelerated color development in solution normally

resulting from the use of catalysts in a one-step process.



.25 - Blended .gray hair was dyed by a m xture of equal part of Nice &
Easy* Shade 124 and peroxide in one-step in an al kaline nedlun1for
m nutes. The result was conpared to those swatches dyeg=ter—15
sane sol ution containing 0.15% of either copper sulfat R@FLﬁﬁf
i odi de. Tristinulus values of the swatcHetdare gi ven brlomr TABL
COVPARI SON OCh4AOL EE&MENTY CARILYSH A fn tpdesirsors, such a ‘ :

b none 10. 4 0.6 0.6 [err]
11. 0 oPgphepydeppdiamine, are suspected alj.eygenigss Thqp(3by reducing

che amount of the primary intermediate and/or coupler within the
compaesition of the present invention, :na conpositign can
undoubtedly be made less allergenic to consumers, and also less
costly to manufacture, while maintaining a high color intensity.
.The substantial reduction or elimination of skin irritation is
extremely important since a painful gensationlﬁay accompany the
skin irritation. To the h&ir dresser or user, the reduction or
elimination of skin ir:itati&ﬁ is an important advantage since hair
iamage is typiﬁally associated tharewith. CQnsequently; a .
composition which can deacrease thae amount of dye precurscr, yYet
produce intense coloring, represents a unique advancement in the

hair treatment field and possesses great marketing potential.

ﬁith a view to implementing the process according to the

invention, the compositions may be packaged in devices'called.
"kits", or dyeing outfits, containing several compartments wzth
all the conponents intended to be sinultaneously applied to
keratinous fibers by first premixing the components of the kit.

',sucn devices may comprise, for example, a first compartment
conéaining the composition which contains the dye precursors in the
presence of iodide ions in a medium suitable for ﬁyeinq and, in a

. second compartment, an oxidant. In use, the components of each
compartment are mixed with one another and then applied directly to
the keratinous !ibari in a single step operation. The final
composition of the mixed compartments mﬁst maintain a pH in the

alkaline range, preferably 9 or above.



It.is evident that, when the copper sulfate catalyst_XEEL__is__e—-.v-r
color intensity was obtained on the hair as conpar et g, n¢ gmﬁﬁﬁgagﬁ-t all.
This is to be expected since catal ysts accel erate teRev '42

color in solution, leaving | ess color available to dye th_”_atr

it is very surprising to find that iodide ¥nabl es |ntQ S dhyeiF
hair, notMAthscewmuxugltd;am@tnaklghﬁaaﬂmautq tnheuni:@aejﬁggmgigoﬁ thgsdyelng
sol ution. The dye-out is even nore intense than when no catal yst is used at
‘all . ogompartment containing a composition which contains the iodide ions

in a medium suitable for dyeing, a second compartment containing a
composition which contains the dye precursors in a medium suitable
for dyeing, and a third compartment containing 1-40 volume oxidant
composition, the compositions contained in the three compartments
being intended ta_he mixed with one another simultanecusly.at tha -
time of use. The tin;l composition of the mixed compartments will

have a pH in the alkaline rangﬁ, prefarably 9 or abova.

The devices may be equipped with means for mixing at the time
of use which are known in thenselveé and which may be packaged in

. an inert atmosphere.
The process'accordinq to. the invention and the cotrcspondinq
compositions may be used for dyeing natural or already dyed hair,
permed or uncurled, or'sgrongly or-slighzly bleached hair.

It is also possible to use-the above for dyeing furs or wdgi.

|  The following examples are intanded to illustrate the ‘invention
without'inp}ied limitation.



TABLE 6: TRI STI MULUS VALUES COF BLENDED GRAY HAIR DYED WTH NICK ' N

EASY* (NNE) HAI R DYES No. Dye Conposition L

a b L NNE 122 (original) + [err] 9.8 0.5 1.4
2% NNE 122 (1/5 diluted) + [err] 14=3==q: 3532 T NNE
122 (1/5 diluted) + [err] + K 103 -1. 8 :@4Ms.,su¢$\mjﬁ85}5(_/5
diluted) + KI, followed 11.3 2EXAMPLE Q1 by [e F sgyE

(original) + [err] 9.2 0.0 1. ﬁe:h@t- 4 g
diluted) + [err] 11.4 1.0 1.6 7 di | ut ed)

T Ko copapuied g Sullrapyy Wi Yedibikgtlog [or7] -

"N Easy* dugerildbnts using p-phenylenediamine dihydrochloride and
3-amino-o-crasol as dye precursors. Tablée 1l clearly sets forth the
advantage of the present invention over the use of one-step
non-icdide-containing oxidation dye compositions, and over the

two-step iodide-containinq oxidation dyeing process, as well as

over the one-step iodide-containing oxidation dye compesitions at

low pH.

' Human hair tresses were treated witﬁ solution (A) and solution
(B) for 36 min. to;lawed'by shampooing. In the case of solution
(C), after 20 min. of treatment, and withput 1nterhndiate rinsing,
a’'solution of 9% H,0, at pH 3 was then applied for an
additional 10 min. 5efore shampooing. The results indicate that
the non-iodide-containing 6nq—s£;p method (solution A) gives the
weakest color. The two-stgp iodide-containing method affords an
'internediate inteng;ty at alkaline pH (solution C).The most iﬂﬁﬁnsc
dark color was obtained by the one-step lodide-containing process
of the present invention at alkaline pH (solution B). It is
noteworthy to point ocut that the color obtained from solution B is
also more red and brighter than that from either.A or C.

Solution A (No Iodide): : ’
p-Phenylenediamine dihydrochloride 0.18&‘
5-Amino-o-cresol - , 0.13%
Ethyl alcohol 15.0%

Water gs 100g



124 dye conpositions at a pH of 9.5. Resorcinpol, mamnophenol and
p- phenyl enedi ani ne are used as the dye precursors. anple No. 1

represents the original 122 dye conposition color int

intensity standard agai nst which the present inventio ﬁibr %FMF@@SHﬁﬁﬁ)e
No. 2 represents the 122 dye conposition dijgited to omerf,ift

ori gi nal ngﬂ.%%@% hggt ed, agai n,for or DY% 2f§€Pn;eog§ e
the | oss o % BPeE%n?§°?rﬁP[ﬂ4iﬂﬂﬁ |

0. 15% of pohasgaaen hogtiiond so1added 18 hifed! Lilirh 23 for
.application in a single stage. A bl ack or very clodse to the oRI'§i nal dye

intensity »ad theni applied tto |had.rd¢aann|oaﬁiﬂffeCtIV€ concentration of only
one-fifth the amount of dye. It is surprising that such *Tradenark of
Clairol, Inc. -

Solution B (Iodide/One-Step):

p-Phenylenediamine dihydrochloride 0.18%

S-Amino-o~-cresol - 0.13%
Potassium iodide . 0.17%
Ethyl alcohol | 15.0%
Water qs : . I 100g |

Ammonium hydroxide solﬁtion is used to a&just the pPH to S o¥ 9.
One part of this solutién is mixed with 0.5 part of 9% H,0,
and then applied to pair for 30 min.
Solutien C (Iodi&e/z-Stepls

p-Phenylenediamine dihydrochloride 0.18%

S-Aniné-o-cgecol' ' 0.13%
: Potﬁséinn icdide o | | 0.17%
Ethyl alcohol : 15.0%
Water qs -  100g

- Ammonium hydroxide solution is used to adjust the pH to 5

. or 9. One part of this solution is applied to hair for zo
min. and, without intermediate rinsing, a solution of 9%
H,0, at pH 3;15 then applied.for an additional 10 min.
before shampooing. Total treatment time is 36 minutes.



-.27 - Intense coloring can be obtained by a one-stage iodide/ peroxide

devel oper systemat an alkaline pHwth a | ower dye [

aiqaa_'ﬂu

tion.

No. 4 represents the conposition of Sanple No. 3 ap
process. As is evident, the two-stage process produ
Intensity than the one-stage pr-ocess, and produces
col or. |ntenS|ty than the "original, undlluHEd-conpos
Sanmple No. 5 >

Solution pH L a
A 9 20.4 6.4
B S 18.1 - 5.2
B 9 14.3 7.4
c 5 18.0 : 5.7
C 9

17.8 5.7

pl v colllor

t-f+-cantiy o

1.3

The darkest color is cbtained by the one-step

SimTarty,

iodide~-containing method of the present invention at alkaline pH

(Sqiution B).

I;BLB 1 cléariy shows that a one-step iodide-containing

process at high pH is superior to:

1) A one-step non-iodide-containing pfocess at high pH:

2) A cne-ﬁtej.icdide-containing process at low pH;
3) A two-step iodide-containing process at low pH; and .
4) A two-step iodide-containing ﬁrccess at high pH. t



conposition diluted to one-third of its original dye concentration and
tested again for color intensity to neasure the |loss of color. Sanples No.
7 and 8 represent the present invention wherein 0.21% of the |od|de salt

was added to the diluted 124 conposition for appli céfi
It is highly surprising to find that col ors even ndf &EHAGEMENTISIMEED

ori gi nal

effective concentration of one-third ﬁfﬁ¥fﬂfLﬁPncent
conposition. This results fromthe one-stage I odi de/

conposi tion can be produced by a té%positidn

11\2 SEPi 1886de an

on--of---the..origi

system of the present invention when the pH is alkaline.

In each case below, the dye composition contained 0.038 M of
g-phenylenediamine with equimolar m-aminophenol as the dye
Precursors in a water/ethyl alcohol (4:1) mixture. A-blendad

Fray hair tress was used in each run. When KI was desired, 15 mg

gf'the solid was used.

The-present invention applied a mixture of S g of the above

dye conposztion, 15 mg of KI, and 5 g of €% Hz°z to hair in
cne step at pH 9.5 for 20 min.

In an iodide pretreatment method, the hair was kept in a S g
solution of XI for S5 min. The fiber was rinsed and treated with

a mixture of 5 g of the above composition and S g of s% 3z°2 .
at pH 9.5 for 18 nin

Tristimulus values of the dyed swatches are recorded in Tabla
2. It is.evideni that the one-step proccsi of the present
invention gives the most intense color on hair as.indicatéd by
the ﬁ;value. The one-step process also affords the most violet
shade (smaller b value indicatéq the color is more blue), while
the iodide pretreatment method produces a yellowish brown colorﬂ

on hair as indicated by a larger b (more yellow) valuae.



28. - EXAMPLE VIII As shown in the precedi ng Exanple VI gva g@gﬁﬂﬂ
i ncorporating iodide into a one-step al kaline oxidatiqf -%bﬂ£§§

to provide for a significant reduction in the dye prec rsor] R nﬂggf
to produce the sane, or greater, dye-out as a non-i odi :
oxi dation dye conposition. However, the present invent
possi bl e to reduce the anDunt of tlne requ?ked to dye hair with the sane
dye concentr airp8fz gdati on dye

RAp ARTS N : R COY R ESOR:
conpositions. This is exenpllfled belomr A smatch of blended gray hair was
dyed in one step in an SCATALYZED BY IODIDE

Method L a - b
Present Invention - 11.1 2.0 0.8
I-pretreatment 13.9 2.0 1.8

TABLE 2 clearly shows that a cne~step iodide-containing
process at high pH is superior to an iodide-pretreatment process

at high pH.
| EXAMPLE IIT

Figure 1 illustrates a series otihair dyoinq experiments
using p-phenylenediamine and resorcinol as dye'precursors. The.
amount of iodide was conatant in eoch run'(ls mg), but the
concentration of dye precursors was varied. It is interosting to
find that a certain dye precursor concentration must be satisfied
before the catalytic effect can be observed. For instance, once
an effective concentration (in this case, 0.05M) was reaooed,-
less dye was required to produce the same color intensity as the
non-catalyzed couposition. Conversely, when the iodido-catalyzoo
composition is conﬁé:ed to the. non-catalyzed conposition at equal
dye oonoeno:ations,-tho iodido—caoalyzed'compooition produces
more intense colorings.atter the effective dye concegtragion has
boen reached. It is-truly unexpected that more intense dye
colorings can be produced by reduycing the amount of dyo in the

composition.



alKdline nediumwith a mxture of equal part of N ce & Easy* Shade 124 and
hydr ogen peroxide for 20 mn. This was conpared to swatches dyed by the
sane solution also containing 0.15% i odide. The results suggest t

much as 50% of the dyeing tinme can be reduced by incorpor atif ;%#bgzgl;ﬂ@m@%ﬂ

t he dve fornul ati on. 29- TABLE 7: COVPARI SON OF DYEI NG EP ~\
CATALYST CONCENTRATI ON Dyeing tine KI2Z -nmin.) Da*e S ...................
a b pe—e————— |l DAtk

A
0]
15

- - ——

A Kl catalyzed
I O Non-catalyzed

n.10

o

: Plot of Intenisty (1.- Value) versus Dye Precursor (PPD) ¢ d-NathoI) Concentration

]
-, 2
p {4
& ~o'e

15
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(% L 20 a 10. 4 .0.6 0.6 1.5 0.15
: : 0.5 0.3 10 0.15 10. 4 ' 5

0.15 12.7 1.2 1.3 It will thus be seen ﬂﬁgﬁﬁgi

forth above, anmong those made apparent fromthe prec:d“ﬁg'ﬁésc

efficiently attained and, since certain chapyes may He mades W Speulet..

departing fromthe scope of the |nve§;4H#P‘£n§s i nt enHey R e er
contained in the above description sh € Tnterpreted as |IIustrat|ve SO
as to obtain the benefit of all equivalents to which the invention is

fairly entitled. It is also to be understood that the following clains are

The following example illustrates the use of p-aminophenol
and mfpnenylenedianine as the dye precursors mixed with equal
pdrt of 6% hydrogen peréxide and potassium iodide. The mixture
was applied in one-step to blended gray hair after the pH was

adjusted to 9.0 with ammonium hydroxidae:

p-Aminophenol -0.16%
m-Phenylenediamine 0.16%
Ethyl alcohol 15.0%
Potassium iodide. 0.06%
Water q.s. 100.0%

After 20 min., a reddish brown ccior was imparted on hair
after shampooing and rinsing. In. the control experiment, no
iodide was used and the color was much weaker, as indicated in

_ the following TABLE 3: ' | '
Control L 22.2 2.3 5.4
. with KI - 15.8 S.4 2.4



I ntended to cover all of the generic and specific features of the invention
herein descri bed, and all statenents of the scope of the invention mhich
as a matter of |anguage, m ght be said to fall therebetmeen -----

sheet 30 - What we claimis: 1. A single application prdc §§LA@&M6§E§
keratinous fibers conprising applying to said fibers a sing e co ]
of a mxture of a first solution and a secd sol ution, sa yies)

conpri si ng | EXAMPIRY

The following composition was prepared in the same manner as

xample. IV, excépt different precursors and catalysts were used.

4,6-Bis-(2-hydroxyethoxy)
1,3-dianinoh§nzene dihydrochloride - 0.60%

" 2,5-Diaminotoluene sulfate 0.44%
Ethyl alcchol | ' 10.0%
Sodium iodide 0.27%
Water q.s. - " 100.0%

This composition was mixed with equal part of 6% hydrogen
perioxide. The pH of this mixture wvas adjusted to 9.0 with
amnéniﬁn hydroxidc and was then used in cne-step to treat
blended gray hair for 20 min. No iodidc was used in the
_cbntroi. The result illustrates that iodida enhances the dyeing
ettzcxency of th. dye conposition, when it would othn:wise be
expected to accolo:atc the rate of color dcvnlcpnant in
. solution, legving less color for application to the hair.

. 2. _>b
Control 15.3 - 0.4 -0.9
with NaZl 14.5 0.8 -l.4



(a) iodide present in an anpunt ranging from.about 0.01 %to about 5.0%
based on the total weight of said first solution, wherein the iodide
selected fromions of the group consisting of alkal
nmetal s and amonium and (b) a tinctorially effective
oxi dation dye conprising a dye precursor selected fro
of p-phenyl enedi am ne, 2, 5-di am not ol uene,22;5-di am no&ni sol e\ ........

2- chl or o- p- phenylenedian1ne N-p P?SKEL?%&I’ p - p hleta®y L
mi n e, N, N - bis(2-hydroxyethyl)-p-phenyl enedi am nes (2-
met hoxyet hyl ) - p- phenyl enedi am ne, N—furfuryl p- phenyl enedi am ne,
2, 6- dlnethyl - phenyl enedi am ne, 3-di net hyl phenyl enedi am ne

N et hyl - SR T2 LT N—‘RI—GIY?FEt‘?WIi &iﬁﬁgﬁm Sherfd: RATENPE_RigR| - N
-(2- hydrogyggm knRaBENeVAR¢dLaPIEE in one-step in an alkaline medium

for 20 minutes. The result was compared to thcse swatches dyed

for 15 min. by the same solution containing 0.15% of either

copper sulfate or potassium iocdide. Tristimulus values of the

swatches are given below:

T s co

Catalyst L. Al b
none ) 10.4 0.6 0.6

Cuso, - 11.0 0.8 1.0
KT 3.6 0.5 0.3

It is evident that, when the copper sulfate catalyst was
used, a lower color intensity was chtaiﬁed on the hair as |
compared to no catalyst at all. This is to be expected since
catalysts accelerate the developnent'of éhe color in solution,
leaving less color available to dye the hair. However, it is :-
very surprising to find that icdide enables intense dyeing of éﬁe'
hair, notwithstanding its normally expected rate of catalysis of

the dyeing solution. The dye-ocut is even more intense than when
no catalyst is used at all. o



p-am nophenol, N-nethyl -p-am nophenol, 2-nethyl -p-am nophenol ,

3- net hyl

- p- am nophenol , 2, 3-di net hyl - p- am nophenol ,
2, 6-di net hyl - p- am nophenol , 3-net hoxy- p-am nophenol , I =
2- chl or o- p- am nophenol , 2-hydroxynethy|-p-aninophenol“‘EE@@&mg@ﬁﬁﬁ&h?ET

2- hydr oxy- 4- am not ol uene, REPLACEMENT SHEET -31 - 1996
2, 4- di am nophenoxyet hanol , 2, 4-bi s(2- hydroR§et hoxy) 1 %atedlﬁla%genzen

5 (2- hydr oxyet hyl ) am no- 2- nethylphemghugﬁagg:ﬁoxy
, 6-di net hyl - 3- (2- hy-

Na. Oye Composition - L a b
1 NNE 122 (original) + H,0, 9.8 0.5 1.4
2 NNE 122 (1/5 diluted) + H,0, 14.3 1.3 3.1 .
3 NNE 122 (1/5 diluted) + Hy0, + KT 10.2 1.8 1.0
4 NNE 122 (1/5 diluted) + KI, followed 11.3 2.2 1.0
by H,0, '
5 NNE 124 (original) + H,0, 5.2 0.0 . 1.2
6 NNE 124 (1/3 diluted) + H,0, 11.4 1.0 1.8
7 NNE 124 (1/3 ‘diluted) + H,0, + KI . 8.3 2.2 0.6
8 NNE 124 (1/3 diluted) + H,0, + NaI 9.0 0.1 0.9

Table e“sets_gorth comparative data using Nice 'ﬁ Easy* 122 and
124 dye canpositiong at a PE of 9.5. Resorcinol, m-aminophenol
and.p-phenklenediaiine afa used‘aé the dye precursors. Samole No.
1 represents the original 122 dye composition color intensity.. -
This is the intensity standard against which the present invention
is measured. Sanple Ko. 2 represents the 122 dye composition
diluted to one-f£ifth of its original dye concentration and tested
again for color intensity to measure the loss of color. Sample
No. 3 represents the present invention wherein 0.15% of potassium -
iodide is added to the diluted 122 campoaitionq for application in
a single stage. A black color very close to the original dye
intensity was obtained, with iodide and an effective concentration

of only one-fifth the amount of dye. It is surprising that such

*Trademark of Clairol, Inc.




dr.oxyet hyl ) am nophenol , 3, 4-net hyl enedi oxyan iline, 2,4- _
di chl or o- m am nophenol , 4, 6-di chl or o- m am nophenol , 1-n - -
, 5- di hydr oxynapht hal ene, 1, 7-di hydr oxynapht hal ene, resg qEnDAﬁEmEN\ _
2-met hyl resorci nol, 4-chlororesorcinol, 5-hydroxybenzodioxane, SEP'EEQ"
6- hydr oxybenzonor phol i ne, 3, 3'-di hydr oxydi phenyl am ne; Date--....\.‘Z--

3, 4- et hyl enedi oxy- 6- met hoxyphenol , 4- hydr@@xyi ndol e, 4- sor ci nol ,
1, 3- di hydmesnaapkbllaktng cditl bd vbuithed sy adlanesstdgacioatdepetaxide
conprising about 1.0%to about 15.0% of an oxi dant, based on the total
wei ght ofieyslopexc S¥SteB| At jam alkaline pH ool PedoWsr 9¥@rein the
concentration rat%& of said first solution to said secongt§c$$$éq¥ Is _from
about 1: Z¥EORFFIELP:. WP A0 A TRRFIARN® B9 CEPRIPEE T pUsiT™BAS s

al kaline.yg. 3 appAiBH0ERSE Qlo-Pkdbd pribsél N Ad'daPEvident Prgdbout 9 to

two-stage process produces a much lower color intensity than the

SHEET

sna-stage process, and produces a significantly lower color

intensity than the original, undiluted composition.

Similarly, Sample No. 5 represents the original 124 dye
zcmposition colér intensity. Sample No. 6§ represents the 124 dye
somposition diluted -to one-third of its. original dyé concentration
and tested again for color intensity to measure the loss of
color. Samples No. 7 and 8 represent the present invention
wherein 0.21% of the 1odid§ salt was added to the ailuted 124
conpo_sition 'for application ‘in. a single stage. It is highly

" surprising to find that colors evi:n more intense than the _original

- sompesition can be produced by ; céni:ositien-' having iodide _and" an
effective cor_xcentration of one-third the dye concentration of the
original composition. This results from the cne-stage |
iodide/peroxide developer system of the present invention when the
pH is alkaline. . .



about 13. 3. The process of claim2 wherein the oxidant is sel ected
t he group consisting of hydrogen peroxide. persulfate, :
peroxi de and/or m xtures thereof. REPLACEMENT SHEET—;
priocess of claim2 wherein the iodide is potassiumiodjde. 5. The progcdkss
of claim2 wherein the oxidation dye furtheé® Ttonprises P

wei ght of the oxidation dye. about XXKMPOLEAMDIDL 99. 999
about 0.01%to about

As shown in thﬁ.precedinq Examplae VII, an advaggaqe of
incorporating iodide into a one-step alkaline oxidation dye
compoesition is to prévide for a significant reducti&n in the dye
precursor concentration to produce the same, or qreatef, dye-ocut
as a non—-iodide catalyzed oxidation dyé compasition. Howevgr, the
;resent'invention makes it also possible to reduce the amount of
:ime required to dye hair with the same dye concentration and
solor intensity as non-iadide catalyzed oxidation dye

compositions. This is exemplified below: .

A swatch of blanded gray hair was dyed in one step in an
alkaline mediun with a mixture of equal part of Nice & Easy* Shade
124 and hydroqen peroxide for 20 min. This was compared to
swatches dyed by the same solution also containing 0.15% iodidet
The results suggast that as much as S0% of the dyeing time can be
reduced by incorporating iodide into the dve formulation.



10. 0% of said dye precursor. -6. The process of clain1¥_.-
base is selected fromthe group consisting of water, et B

al kanol am nes, benzyl al cohol, glycerol, glycols, glycol' i!%LSEP Eﬂﬁ .
2-'but oxyet hanol , ethyl ene glycol, ethylene glycol nonoeghphteether """ """
propyl ene glycol, diethylene glycol nonoethyl ether, ol e===a¢rd
surfactants, alkanolan1des anmoni a, erythorbms-aC|d EDTA and/or m Xt ures
t hereof. 7. . X ' < ggns fibers are
human hai rs.” 3. np ) g erat) nous fibers
conprising aconceNyRAToN first solution and a second solution, said first
solution conprising (a) iodide present in an amount ranging from about 0.01
% -

Dyeing time KX
—(min.)

%) L - OO —
20 0 10. 4 Q.6 0.6
15 6.15 3.6 e.S 0.3
10 0.15 10.4 0.8 0.6
5 0.15 12.7 1.2 1.3

It will thus be seen that the cbjects set forth abhove, among
those made apparent from the pieéading.description,'a:a
efficiently attained and, since certain changes may be made
without departing from tha scope-of the invention, it is intended
that all matter contained in the above dhscription shall be
interpreted as . illustrative so as to obtain the benefit of all

equivalents to which the invention is fairly entitled.

It is also to be undarstcod that the following clainms are
Lntended to cover all of the generic and specific features cf the
invention herein described, and all statements of the scope of

the invention which, as a matter of language, might bae said to .
fall therebetween.



ta about 5.0% based on the total weight of said first solution, wherein

the iodide is selected fromions of the group consisting of alkali netals

al kaline earth nmetals and ammoni um and (b) a REPLACENMENT uIy
1997 - 33 qhksmmummb|ﬁ?m®aectlve concentration of s

conprising a
nylenedianin

toluene 2, 5-di givi noani sol
2-chl oro-p-p enylene I am ne, N—phenyl p- phenyl enedi
claims
1. A composition for dyeing keratinous fibers in intense

colors comprising a single composition of iodide, an oxidant
and a concentration of an oxidation dye effective to produce
said intense colors when the pH of said composition is

alkaline.
2. The composition of claim 1 wherein the pH is at least
about 9.
3. The composition of Claim 1 or 2 wherein the oxidation

dye comprises a dye base and a dye precursor selected from the
group consisting of at least one primary Lntermedlate, at least
one coupler and mixtures thereof.

4. The composition of Claim 3 wherein the dye base is
selected from the group consisting of water, ethanol,
isopropancl, alkanol-amines, benzylalcohol, glycercl, glycols,
glycol éthefs, 2-butoxyethanol, etnylene glycol, ethylene
glycol monoethyl ether, propylene glycol, diethylene qucoi
monoethyl ether, oleic acid, surfactants, alkanolamides, '
ammonia,”erythorbic acid, EDTA and/or mixtures thereof.

S. The composition of Claim 3 or 4 wherein the primary
intermediate is selected from the group consisting of
p~-phenylenediamine, 2,5-diaminotoiuene, 2,5~diaminocanisole, v
2-chloro-p-phenylenediamine, N-phenyl-p-phenylenediamine, N,6N-
bis (2-hydroxyethyl)-p-phenylenediamine, N-(2-methoxyethyl)-p-
phenylenediamine, N-furfuryl-p-phenylenediamine, 2,6-dimethyl-
p-phenylenediamine, 2,3-dimethyl-p-phenylenediamine, N-methyl-
p-phenylenediamine, N,N-dimethyl-p-phenylenediamine, Nl-ethyl-
N‘-(z—hydroxyethyl)—p-phenylenédiamine, p-aminophenol,
N-methyl-p-aminophenol, 2-methyl-p-aminophenocl, 3-methyl-p-
aminophenol, 2,3-dimethyl-p-aminophenol, 2,6-dimethyl-p-
aminophenol, 3-methoxy-p-aminophenol, 2-chloro-p-aminophenol,"
I

‘)
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|s(2 hydr oxyethyt) - p- phenylé eﬁ1g@Hﬁa JBEEN
5y BliehicHay BbdA Wepiaddd phenyl enedi at}i ne, REP'fJbH"f T prenyenedr 2
R
di_am n

(“"MMH &t yl enedi am ne, yI - p- phe
r]-et - hydr oxyet hyl ) - p- phedk enedi ami |h&3%ani-nophenol;

6

ne - p- phenyl en

neth | - -an1nopheno| 2- met hyl - p- am nophenol , 3-nme-"ThyT-p-am nophenol ,
ne

edlan1ne N- N- di et hyl

3-di met h;i-hwdmwwpﬁéuérp-a@rmmﬁnoJetamd/cp: awh¥foptem dihereot .
t hoxy- p- am nophenol , 2- chloro- -p am nophenol ,

2Sfiﬁyﬁgéﬂékoxyiﬁ‘ﬁi‘l%%ﬁ"sé‘#% KBRS AN ?‘S‘n?ﬁ%%éaﬁ%ﬁae

- (2- hydr ozgupher) dsi seleched k@ﬂq:hé!hﬂ Sraug henis istdmgneghenol |
m—amlnopheno; 2-hydroxy-4-aminotoluene, 2,4-diamino-
phenoxyethanol, 2,4-bis(2-hydoxyethoxy)-1,5-diaminobenzene,
S={(2-hydroxyethyl)amino-2-methylphencl, 2-methoxy-5-amino-
phenol, 2,6-dimethyl-3-(2-hydroxyethyl)amino phenol,
3,4 methylendioxyaniline, 2,4-dichlorc-m-aminophenol,
4,6-dichloro-m-aminophenocl, l-napthol, 1,5-dihydroxy-
naphthalene, 1,7-dihydroxynaphthalene, resorcinol, 2-methyl-
resorcinol, 4-chlorcesorcinol, S5-hydroxybenzodioxane,
s-hydraxybenzomorpholine; 3,3/-dihydroxydiphenylamine,

' 3,4-methylenedioxy-6-methoxyphenol, 4-hydroxyindole,

4-methylresorcinol, 1,3-dihydroxynaphthalene and/or mixtures

thereof.

7) The composition of any one of the preceding claims.
wherein the oxidant is selected from the group consisting of
hydrogen peroxxde, persulfate, perborate, urea peroxlde and/or
mixtures thereof.

8) The ccmposifion of any one of the preceding claims -
wherein the iodide is potassium iodige. '

9) A kit for dyeing keratinous fibers to intense colors in
a single step comprising a first compartment containing an
oxidation dye composition in combination with iodide ions, and
a second compartment containing an aqueous composition of an -
oxidant, wherein said compositions of both compartments are .
mixed together at the time of use for simultaneous application
onto said fibers, and wherein said mixed composition has an
alkaline pH.

10. A kit for dyeing keratinous fibers to intense colors in
a single step and containing at least three compartments, a |
first of said compartments containing an oxidation dye
‘composition, a second of said compartments containing iodide,

A O R A
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2,.6- d -2 h droxyethyl)an1wo;ﬂsghenﬁﬂﬁﬁ%uﬂE | hylenedloxyanlllne
2, 4- noI 4, 6- df chlorauﬁtbﬁ¥ﬂ0ch- .............

1, 5- d 1, 7- di hydeexyrapht al ene, rmhcgw‘g‘zé\g%ET
2- et h chlororesorC|noI 5- hydroxybenzwdloxdn

6- hydroxybenzonDrphollne 3,3 d|hydroxydhnnbﬁylan1ne ..............................
3, 4- met hyl enedi oxy- 6- net hoxyphenol , 4-hydroxyi ndol e, e f 1

, 3-di hydr onmrdﬁt&lalme:ﬁmkia ﬁdﬁpa‘i-ﬁ:d&fwfqommm@cm amiemiuson
conpri si ng éﬁ@&s Q:ji aap-PLHn]d'%nQ:% Unedb i 1130 cotpded tdbds B¢ 203!
sal d second solu In

wei ght of
hree of said compartments are mixed together at the time of
use for simultaneous application onto said fibers, and wherein
said mixed composition has an alkaline pH.

11. The kit of Claim 9 or 10 wherein the pH is at least
about_9m=
12. The kit of Claim 9 or 10 wherein the iodide is

potassium iodide.

13. A single-stage process for dyeing keratinous fibers in
intense colors comprising simultaneously applying to said
keratinous fibers a composition according to any one of claims
"1 to 9.

14. The process of.CIaim 13 wherein the intense colors are
produced in the dark shades.

1s. The process of Claim 14 wherein the dark shades afe
black and brown. '

1s. The process of any one of Claims 13 to 15 wherein the
keratinous fibers are human hairs.

—_—
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agueous medi um wherein the concentration ratio of said first solution to:
sai d second solution is fromabout 1:2 to about 2:1; and V\/nerel n the pH of
said single conposition is alkaline. 9. The conpositi on of H

wherein the pHis fromabout 9 to about 13. 10. Thé imo9
~wherein the oxidant is selected fromthe group consi
peroxi de, persulfate, perborate, urea peroxide and/ 11.

The conposition of claim8 wherein the keratinous fi —e—htrram AT S.
12. The commmmnoafmammwauaxseu n the oxidati of dye further

conprises, based on the total weight of the OXIdatlonM% about 90% to

about 99. 9o GHITHE Ok JNVENTION a%g A KERiI'l!ITb?gUSAND

.-A single-stage process for dyeing keratinous fibers in intgnse
colors comprising simultaneously applying to said keratinous fibers
a composition comprising iodide ions, an oxidant and an effective
concentration of an oxidation dye to produce said intense colors

when the pH of said composition is alkaline.




10. 0% of said‘dye precursor. 11111111 11111 111111111111111 REPLACENMENT

SHEET - 35 - 13. The conposition of claim 12 wherein the dye base s

- selected fromthe group consisting of water, ethanol, isopropanol,
benzyl al cohol , glycerol, glycols, glycol ethers, 2- butoxyet%@g tgg#%hene

gl ycol, ethylene glycol nonoethyl ether, prop 0

gl ycol nonoethyl ether, oleic acid, sur gcte

erythorbic acid, EDTA and mircures ther&of.

What we claim is:

1. A single abplication process for dyeing keratinous fibers
comprising applying to said fibers a single eomposition of a mixture
of a first solution and a second solution, said first solution comprising
(a) iodlde present in an amount ranging from about 0.01% to about
5.0%, based on the total weight of said flrst solution, wherein the
iodide is selected from ions of the group consisting of alkali metals,
alkaline earth metals and ammonium; and (b) a tinctorially effective
concentration of an oxidation dye comprising a dye precursor selected
fromthe groub consisting of p-phenylenediamine, 2,5-d iaminotoluene,_
2,5-diaminoanisole, 2-chloro-p-phenylenediamine,
N-phenyl-p-pheny Ie|1e diamine, N,N-
bis(2-hydroxyethy”-p-phenylenediamine, N-(2-
methoxyethyl)-p—phenylenediamine, N-furfuryl-p-phenylenediamine,
- 2,6-dimethyl-p-phenylenediamine, 2,3-dimethy!-p-phenylenediamine,
N-methyl-p-phenylenediamine, N-N-dimethyl-p-phenylenediamine, N*
-ethyl-N' -(2-hydroxyethyl)-p-pheneylenediamine,
p-aminophenol, N-methyl-p-aminophenol, 2-methyl-p-aminophenol,_
3-methyl-p-aminophenol, 2,3-dimethyl-p-aminophenol,
2,6-dimethyl-p-aminophenol, 3-methoxy-p-aminophenol,
2-chloro-p-aminophenol, 2-hydroxymethyl-p-aminophenol,

m-aminophenol, 2-hydroxy-4-aminotoluene,

]
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14. The conposition of claim9 wherein the iodide i s potassium i odide.
. 1111111717 1111171 1111171 11111 11112

REPLACEMENT SHEET

& ubstitute sheet
Date : ,SJULW 23 July 1997
-3T-

2,4-diaminophenoxyethano!, 2,4-bis{2-hydroxyethoxy)-1,5-
diaminobenzene, 5-(2-hydroxyethyl)amino-2-methylphenol,
2-methoxy-5-aminpphenol, 2,6-dimethyl-3-(2-hy-
droxyethyl)aminophenol, 3,4-methylene.dioxyan iline, 2,4-
dichloro-m-aminophenol, 4,6-dichloro-m-aminophenol, 1-naphthol,
1,5-dihydroxynaphthalene, 1,7-dihydroxynaphthalene, resorcinol,
2-methylresorcinol, 4-chlororesorcinol, s-hydroxybenzodioxane,
6-hydroxybenzomorpholine, 3,3’-dihydroxydiphenylamine,
3.,4-methylenedioxy-6-methoxyphenol, 4-_hyd roxyindole,
4-methylresorcinol, 1,3-dihydroxynaphthalene and mixtures thereof;
said second solution comprising about 1.0% to about 15.0% of an
oxidant, based on the total weight of said second solution, in an
aqueous medium; wherein the concentration ratio of said first solution
to said second solution is from about 1:2 to about 2:1; and wherein

the pH of said single composition is alkaline.

2. The process of claim 1 wherein the pH is from about 9 to

about 13.

3. The process of claim 2 wherein the oxidant is selected from the
group consisting of hydrogen peroxide. persulfate, perborate, urea

peroxide and/or mixtures thereof.

—
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4. The process of claim 2 wherein the iodide is potassium iodide.

5. The process of claim 2 wherein the oxidation dye further
| comprises, based on the total weight of the oxidation dye. about
90% to about 99.99% of a dye base and about 0.01% to about

10.0% of said dye precursor.

6. The process of claim 5 wherein the dye base is selected from
the group consisting of water, ethanol, isopropanol, alkanolamines,
benzylalcohol, glycerol, glycols, glycol e;chers, 2-butoxyethanol,
ethylene glycol, ethylene glycol monoethyl ether, propylene glycol,
diethylene glycol monoethyl ether, oleic acid, surfactants,
alkanolamides, ammonia, erythorbic acid, EDTA énd/or mixtures

thereof.

7. The process of claim 1 wherein the keratinous fibers are human
hairs.

8. A single composition for dyeing keratinous fibers comprising a
mixture of a first solution and a second solution, said first solution
comprising (a) iodide present in an amount ranging from about 0.01%
to about 5.0%, based on the total weight of said first solution,
wherein the iodide is selected from ions of the group consisting of

alkali metals, alkaline earth metals and ammonium; and (b) a

e
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tinctorially effective concentration of an oxidation dye comprising a
dye precursor selected from the group consisting of p-phe-
nylenediamine, 2,5-diaminotoluene,” 2,5-diaminoanisole,
2-chloro-p-phenylenediamine, N-phenyl-p-phenylenediamine,
N,N-bis(2-hydroxyethyl)-p-phenylenediamine,
N-(2-methoxyethy|)-p-phenylenediamine, N-furfuryl-p-—l
phenylenediamine, 2,6-dimethyl-p-phenylenediamine, 2,3-
dimethyl-p-phenylenediamine, N-methyl-p-phenylenediamine,
N-N-dimethyl-p-phenylenediamine, N'-ethyl-N'-(2-
hydroxyethyl)-p-pheneylenediamine, p-aminophenol,
N-methyl-p-aminophenol, 2-methyl-p-aminophenol, 3-me-
thyl-p-aminophenol, 2,3-dimethyl-p-aminophenol, 2_,6-difn-
ethyl-p-aminophenol, 3-methoxy-p-arﬁinophenol, 2-chloro-
-p-aminophenol, 2-hydroxymethyl-p-aminopheriol, m-aminophenol,
2-hydroxy-4-aminotoluene, 2,4-diaminophenoxyethanol,
2,4-bis(2-hydroxyethoxy)-1,5-diaminobenzene,
5-(2-hydroxyethyl)amino-2-methylphenol 2-methoxy-5-aminophenol,
2,6-dimethyl-3-(2-hydroxyethyl)amino phenol,
3,4-methylenedioxyaniline, 2,4- dichloro-m-aminophenol,
4,6-dichloro-m-aminophenol, 1-naphthol, 1,5-dihydroxynaphthalene,
1,7-dihydroxynaphthalene, resorcinol, 2-methylresorcinol,
4-chlororesorcinol, 5-hydroxybenzodioxane,
6-hydroxybenzomorpholine, 3,3’dihydroxydiphenylamine,

—_—
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3,4-methylenedioxy-6-methoxyphenol, 4-hydroxyindole,
4-methylresorcinol, 1,3-dihydroxynaphthalene and mixtures thereof;
said second solution comprising about 1.0% to about 15.0% of an
oxidant, based on the total weight of said second solution, in an
aqueous medium; wherein the concentration ratio of said first solution
to said second solution is from about 1:2 to about 2:1; and wherein

the pH of said single composition is alkaline.

9. The composition of claim 8 wherein the pH is from about 9 to

about 13.

10. The composition of claim 9 wherein the oxidant is selected
from the group consisting of hydrogen peroxide, persulfate,

perborate, urea peroxide and/or mixtures thereof.

11. The composition of claim 8 wherein the keratinous fibers are

human hairs.

12. The composition of claim 9 wherein the oxidation dye further
comprises, based on the total weight of the oxidation dye, about
90% to about 99.99% of a dye base, and about 0.01% to about

10.0% of said dye precursor.
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13. The composition of claim 12 wherein the dye base is selected
from the group consisting of water, ethanol, isopropanol,
benzylalcohol, glycerol, glycols, glycol ethers, 2-butoxyethanol,
ethylene glycol, ethylene glycol monoethy! ether, propylene glycol,
diethyiene glycol monoethyl ether, oleic acid, surfactants,

alkanoiamides, ammonia, erythorbic acid, EDTA and mircures thereof.

14. The composition of claim 9 wherein the iodide is potassium

iodide.
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