COMPCSI TI-ON FOR THE OXI DATI ON DYEI NG OF KERATI N FI BRES AND DYEI NG
PROCESS USI NG THI S COVPCOSI TI ON The invention relates to a
conrposition for t he oxi dation dyeing of keratin fibres, and in 5
particul ar hurman keratin fibres such as the hair, conprising, in a

medi um whi ch is s EdBOSITION RO NGiE oxIDAYYON DVINGE b xERAraNS first

oxi dation base, at |east one para-am nophenol as second oxi dation
base, 2- et pyBrESNANDEeDYEIRG IPRECRES YUSERGPRIS NodMPSSEoroNer and 10
at | east one enzyne of 2-electron oxidoreductase type in the presence
of at | east one donor fghet H&veatdon relatBgyk®, aatdmbostibtotly€opg process
using this conposi tion. It is known to dye keratin
fibres, and i thelbxigattionudgeihgmaf keratiw fhbees,candodnti ons contai ni ng
oxi dation dye precursors, in particular ortho- or

par a- phenyl enpdirdiicndgar bumap- keraganafibirespsusbl esatlie hair, heterocyclic

bases, which are generally referred to_as_ oxi dation bases. Oxidation
dye precur sor $OMPrigingat ivna medipaswhichy dscsuatpbdes for @A¥arng. col oured
conpounds whi ch, when cqnbined wi th oxidizing products, can give

) : g
rise to col ouPeFacBhsoYIgReddamdpes agy farstoosddagfion basgy ght Lgast
condensati on. . It .is al so known .t hat, th% shades obtai ned 25
with these oxiP8& PGFapaTaDopRengd 95r?§&°8§ OEHOATARG ©ase. €Rem wi t h

??gﬁ:g;gng[ig%%%#@gg%g#}k@g%ydkggyg%k&ﬁsaminoph%%b ga%hg%%Blég g%&ticular
10 at least one enzyme of 2-electron oxidoreductase type
in the presence of at least one donor for the said
enzyme, and to the dyeing process using this
composition.
It is known to dye keratin fibres, and in
15 particular human hair, with dye compositions containing
oxidation dye precursors, in particular ortho- or
para-phenylenediamines, ortho- or para-aminophenols and
heterocyclic bases, which are generally referred to as
oxidation bases. Oxidation dye precursors, or oxidation
20 bases, are colourless or weakly coloured compounds
which, when combined with oxidizing products, can give
rise to coloured compounds and dyes by a process of
oxidative condensation.
It is also known that the shades obtained
25 with these oxidation bases can be varied by combining
them with couplers or colour modifiers, the latter
being chosen in particular from aromatic meta-diamines,

meta-aminophenols, meta-diphenols and certain



met a- am nophenol s, met a- di phenols and certain

2 het er ocycl i ¢ conpounds. The variety of nol ecul es used
as-oxi dation bases and coupl ers all a wi de range of colours to be
obtained. 5 The so-called "permanent” col orati on obtai ned

by neans of tIHQ%%faé?an%ﬁBéﬁhsgﬁnggﬁt nor eover satisfy a certain

nunber of requirenents. 't must have no t oxi col ogi cal drawbacks,

it nust be able to giverghadRTiety off ndl@cifell edcdb@NShliNaidnl t NUSt be
able to 10 wthstand external agents (light, bad weather, washing,

per manent - wavidihe P ¥ idig1@¥hs 21ARWa0l wide range of colb@r@yes mest al so
be able to cover white hair and, lastly, they nust be as unsel ective

as possi ained. t hey nust give the small est possible 15 col our

di fferences along the sane | ength of keratin fibre, which may in fact
be differently sensitizéahe so-caliled "geregedhtiietcoderatiiont ioptaidedt s

r oot . The oxi dation dyeing of keratin fibres is

general | y car dwdeans iof dhesid oxidatilion dyest mast2doneoyeansatdsiyydr ogen
per oxi de. However, the use_of al kaline nedia in the presence: of

hydr ogen per oX@ fertain munken of deswiasmegitscaldiugg dfpresitalleae no

degr adati on of . the fibres, as wel| as considerable bleaching of the
keratin fibretoxifdpgicalodrawharksiedit amst be able to give shades

of the desired intensity and it must be able to
10 withstand external agents (light, bad weather, washing,
permanent-waving, perspiration, rubbing).

The dyes must also be able to cover white
hair and, lastly, they must be as unselective as
possible, i.e. they must give the smallest possible

15 colour differences along the same length of keratin
fibre, which may in fact be differently sensitized
(i.e. damaged) between its tip and its root.

The oxidation dyeing of keratin fibres is

generally carried out in alkaline medium, in the

20 presence of hydrogen peroxide. However, the use of
alkaline media in the presence of hydrogen peroxide
have the drawback of causing appreciable degradation of
the fibres, as well as considerable bleaching of the
keratin fibres, which is neot always desirable.

25 The oxidation dyeing of keratin fibres can
also be carried out using oxidizing systems other than
hydrogen peroxide, such as enzymatic systems. Thus, it

has already been proposed to dye keratin fibres, in



25 The oxi dation dyeing of keratin fibres can al so be
carried out using oxidizing systens other than hydr ogen per oxi de,
such as enzymatic systens. Thus, it shas already been proposed to dye
keratin fibres, in 3 particul ar

i n patent appl §g€? 7 ' 10 o5 C hsSing an
oxi dati on basébgﬁ%iealgPog?qpna € %Pc%%%%tlonlﬁﬁco ﬁ%atlon Wi th enzymes

such as PY6APOS £t DShE2EEmp Ll $LRS CaXdRBSLL Don WA SASehqi N the 5
presence of a donor for the said enzynmes. Although bei ng used under

condi ti ons whi pt d6nallyr &sebliplérp in cofledictdn Ol MeyTHes adudh i bres
whi ch is conparabl e to that caused by the dyes used in the presence of

hydr ogen per oxagdepytinsee dyeifgse) ogracese nexbdddel @ssuridhse) ehd tloe
col orations which are not entirely satisfactory, in particular as
regards thBir pnesesceyof a donod fesishansaid cenimesy i Blshatgkacki ng
factors to whi ch the hair may be subj ect ed. The
Appl i cant has he#ndi yeedennder heenditiens 1¢highsdo bret tresbiti in ew dyes,
whi ch are capabl e of | eading to intense colorations, wthout giving
rise to drgrafghiencaht thegkaratipnt threnavhichis ¢ompaEabled
whi ch are relatlveké unsel ect e and_show 3 resi stance_to the
various attackFRgtPakt grese Ehe dyes ? hip rtheyPreseref eefed, by
conbi ni ng par enedi a first_oxidation | east one
para-aninopheﬁ%ydﬁggggc %o gﬁatghﬁs%aé S99 RERJFERS n5eftnéless
10 lead to colorations which are not entirely
satisfactory, in particular as regards their intensity
and resistance to the various attacking factors to
which the hair may be subjected.
The Applicant has now discovered that it is
15 possible to obtain new dyes, which are capable of
leading to intense colorations, without giving rise to
any significant degradation of the keratin fibres, and
which are relatively unselective and show good
resistance to the various attacking factors to which
20 the hair may be subjected, by combining para-
phenylenediamine as first oxidation base, at least one
para-aminophenol as second oxidation base, 2-methyl-5-
N- (B-hydroxyethyl) aminophenol as coupler and at least
one enzyme of 2-electron oxidoreductase type in the
25 presence of at least one donor for the said enzyme.
This discovery forms the basis of the present

invention.

A first subject of the invention is thus a



N- (Terr]-hydroxyet hyl ) anm nophenol as coupl er and at | east one enzyne
of 2-electron oxidoreductase type in the 25 presence of at |east one
donor for the said enzyne. 4 Thi s discovery fornms the basis
of the present i nvention. A first subject of the

invention is LhY§,8to-use com?ﬂsitiQ% for t%e oxida?ion dyfing of .
ready-t o-use conposition for e oxldation dyeing o eratin fibres,

and in particybpariHMaIpkeEat bAaf 1R 88rticul &HChuRen tRErdei i £EBREgCt eri zed
in that it conprises, In a mediumwhich.is suitable for dyeing: 5 -

par a- phenyl engdecAnbBetnadhal rat chepstt8Pez88 ihethat ieddbmppisés)ts
thereof with an acid, as first oxidation base, - at | east one

second oxi dat ianabpaediahowkiichr bs paitable foantipephenol s, 10 -

2-nmet hyl -5-N- ([ err]-hydroxyet hyl ) am nophenol and/or at | east one of

t he addi t bon sapasatbbenplenelhaminacand/or at heasbupherof the - at |east
one enzyne of 2-electron oxidoreductase type, and 15 - at | east
one donor forafifatigndsahtygnthereof with an aciGheasehilyst coxidagijen
conposition in accordance with the invention | eads to intense

rel atively unb@F@cetive colorations with excellent properties of

resi stance both to_at nospheric agents, )
- at least gne secogg oxidation base chosen from para-

aminophenols,

10 - 2-methyl-5-N-(B-hydroxyethyl)aminophenol and/or at
least one of the addition salts thereof with an acid,
as coupler,

- at least one enzyme of 2-electron oxidoreductase
type, and

15 - at least one donor for the said enzyme.

The ready-to-use dye composition in
accordance with the invention leads to intense
relatively unselective colorations with excellent
properties of resistance both to atmospheric agents

20 such as light and bad weather and to perspiration and
the various treatments to which the hair may be
subjected (washing, permanent-waving).

A subject of the invention is also a process
for the oxidation dyeing of keratin fibres using this

25 ready-to-use dye composition.

| The 2-electron oxidoreductase(s) used in the
ready-to-use dye composition in accordance with the

invention can be chosen in particular from pyranose



20 - such as light and bad weather and to perspiration and t he
various treatnments to which the hair may be subj ected (washi ng,
per manent - wavi ng) . A subjgect of the invention is also a
process for the oxidation dyeing of keratin fibres using this 25

ready-to-use @&&dﬁgaaosguuease oxidases, glyceFb® 3x€h868bEQNlactate
oxi dor educt ase(s) used 1 n the ready-t o-use dye conposition in

accordance w bxitleges, pyrubaest ogidasasbanahagedakasparticular from
pyranose 5 oxi dases, gl ucose

oxi dases, gl ycerol oxidagesrdiagt abethe inoxndasas, thgr Dvelectxordases and
uricases. According to the invention, the 2-el ectron
oxidoreductaseﬁiﬁomedhetahbyishpreﬁetab&yuchoaeasfmbm Griaaseunl of
m crobi ol ogi cal or biotechnol ogical origin. By way of
exanpl e, #ent covimady bdcmrabdodbgical gri bistecknriovddalr onigdar |iver,
uricase from Art hrobacter globiforms, as well as_uricase from
Aspergillus flavus. 10BY way o ex?ﬂ§124emé§FF9ﬁ BAYdBPeBaAteasE(s) can be
used in pyre crystalline formgP a formdil uted |n a di | uent
axr 11

which is |nerPnh°Pﬁer€§§§@FtF§ Exems very HrdEeP8nLERMdor educt ase.
The 2- electrogggég ucta gﬁﬁ8k%6515a%c%%gggnce Wit h ghg i nvention
preferably re 01%% By WerGRESappPBxi nat el y
relative to Asperggﬁ15%t§ﬁaW%ﬁght of the ready-to-use dye conposition,

10 The 2-electron oxidoreductase(s) can be used
in pure crystalline form or in a form diluted in a
diluent which is inert with respect to the said
2-electron oxidoreductase.

The 2-electron oxidoreductase(s) in

15 accordance with the invention preferably represent(s)
from 0.01 to 20% by.weight approximately relative to
the total weight of the ready-to-use dye composition,
and even more preferably from 0.1 to 5% by weight
approximately relative to this weight.

20 According to the invention, the term donor is
understood to refer to the various substrates involved
in the functioning of the said 2-electron
oxidoreductase(s).

The nature of the donor (or substrate) for

25 the said enzyme varies depending on the nature of the
2-electron oxidoreductase used. For example, as donors
for the pyranose oxidases, mention may be made of

D~glucose, L-sorbose and D-xylose; as a donor for the



and even .nore preferably fromO0.1 to 5% by wei ght appr oxi mat el y

relative to this weight. 20 According to the invention, the
termdonor is understood to refer to the various substrates invol ved
in the functioning of the said 2-electron oxi dor educt ase(s).

The nature Ofgﬁﬁ%oggngklg %e%?bﬁhhﬁiéh RQ& p@°magkN8£SBLE1RBKEE Yaries

dependi ng on fhe nature 2-el éctron oxi doredtctase Used. For

exanpl e, as dep@bss for ther gug}eemsnaasziaa@égdaﬁeﬁtlaﬁnhagnbaamae nmade of
D- gl ucose, L-sorbose and D-xyl ose; as a donor for

6 gl ucosF giiydezed, aﬁanaunpdm‘axyaee&aﬁe,oéstghueaseoraShe donors
for the glycerol oxidases, nention nay be made of glycerol and

di hydr oxyacet daetate daxidasetor mehe¢ion mayl bet ahdeonfdaaesicnaaidon may be
made of lactic acid 5 and its salts; as donors for the pyruvate oxi dases,
mention mey bendadésosagysuvies dondrandort $heapysnvakd oxidaskastly, as
donors for the uricases, nention may be nade of uric acid and its
salts. mention mayhbedmﬁdue( of pyruyibsecadepsy) itisegailfs; 1end
accordance with the invention preferably represent(s) from0.01 to
20% by wei ght éﬁﬁﬂd&lﬁﬁtéP?°F§l§PFv§hFourlcaseﬁhem?BFéinﬁﬁyhPeoFagﬁe

ready-t o-use dye cqQnposi,tion_in accordance with the invention, and
even nore prefdr iy acid apdytts $altSmo, by approximately relative to this

The donor(s) (or substrate(s)) used in
10 accordance with the invention preferably represent (s)
from 0.01 to 20% by weight approximately relative to
the total weight of the ready-to-use dye composition in
accordance with the invention, and even more preferably
from 0.1 to 5% by approximately relative to this
15 weight.

Among the para-aminophenols which can be used
as oxidation bases in the dye compositions in accordance
with the invention, mention may be made in particular of
the compounds corresponding to formula (I) below, and

20 the addition salts thereof with an acid:

OH
R,
0
R,
NH,
in which:
- R; represents a hydrogen or halogen atom or a C,-C,

alkyl, C,-C, monohydroxyalkyl, (C,~C,)alkoxy(C;-C,)alkyl,

C,-C, aminoalkyl or hydroxy(C,-C,)alkylamino(C,~-C,)alkyl



15 wei ght-. . Anmong t he para-am nophenol s which can be used

as oxidation bases in the dye conpositions in accordance with the
invention, nention may be made in particul ar of t he conpounds
"c'orrespondi ng to fornmula (1) below, and 20 the addition salts thereof with
an aci d: radlcal, CH

[err] whi ch: - Rerr] represents a hydrogen or hal ogen

atomor a Cers ]R‘ C?c fésents a Hydttogdd ¥ halbolhl akBROBYda08yat ky!
(err]- C[err])afkoxy(C[err] C[err])alkyl Cerr]-Cerr antnoalkyl

or hydroxy(C[@ﬂmbﬂgieg#¢)ahh¢h&ﬂrbﬁy€lkyll €l-a1,r by kydiroxyalkyl,
7 radi cal , - Rerr] represents a hydrogen or hal ogen atomor a

Clerr]-Cerr] C1 C, anaﬂrioﬁl,ky@[,et!ﬁ-}c.qcemn]oaﬁkydahpdr oyl hkpllkogyerr]-Cerr]
pol yhydr oxyal k Cerr]-Cerr] amnoal kyl, Cerr]-Cferr] cyanoal kyl

or (err] ﬁhr%dm@hql-rd§lca@c[err] C[err])alkyl radlcal it being

under st ood that at Jleast one of .the radicals R2 represents

a hydrogen at drh Peing understood Bhghgat kel f%n%&t’@ndqa@lﬂalﬁo la (1)
above, nmention be made nore tlcularl of para- 10 am nophenol,
4- ani no- 3- netﬁV?S%eﬁ%Preﬁeﬁﬁﬁrﬁ)%yg toh. phenol ,

d-am no- 3-hydr oxy et hy| en e gg}tgg;@;ﬂ%ﬁ&ms o £8HRRLL (1)

4- am no- 2- hydr oxynet hyl
above, mention may be made more particularly of para-

i0 aminophenol, 4-amino-3-methylphenol, 4-amino-3-fluoro-
phenol, 4-amino-3-hydroxymethylphenol, 4-amino-2-methyl-
phenol, 4-amino-2-hydroxymethylphenol, 4-amino-2-
methoxymethylphenol, 4-amino—2-aminomethylphehol,
4-amino-2- (B-hydroxyethylaminomethyl)phenol and 4-amino-

15 2-fluorophenol, and the addition salts thereof with an
acid.

The para-phenylenediamine and/or the addition
salt(s) thereof with an acid which can be used as first
oxidation base preferably represent(s) from 0.0005 to

20 12% by weight approximately relative to the total weight
of the ready-to-use dye composition in accordance with
the invention, and even more preferably from 0.005 to 6%
by weight approximately relative to this weight.

The para-aminophenol (s) which can be used as

25 second oxidation base preferably represent(s) from
- 0.0005 to 12% by weight approximately relative to the
total weight of the ready-to-use dye composition in
accordance with the invention, and even more preferably

from 0.005 to 6% by weight approximately relative to



met hoxynet hyl phenol , 4-am no-2-am nonet hyl phenol ,

4- am no- 2- ([ err]-hydroxyet hyl am nonet hyl ) phenol and 4-am no- 15
2-fluorophenol, and the addition salts thfreof with an aci d.

The par a- phenyl enedi am ne and/or the addition salt(s) thereof with an

acid which canie ysednas first oxi dation base preferably
represent(s) fromO0.0005 to 20 12% by wei ght approxinmately relative to

the total weight G Rem@ady - 5ONUSB-HYEreRPROS)T ) £Middpragfr dance

W th the invention, and even nore preferably from0.005 to 6%

by wei ght appraex/oat e¢he addativa salthsp tkeoddf with an acid whichlhe

par a- am nophenol (s) which can be used as 25 second oxi dati on base
preferably represda (spd asmcoupler(Opbéberainlit 28édmesmitgle) dpmoxi mat el y
relative to the total weight of the ready-to-use dye conposition in
accor dance® wi thh 600 itey &%t Pynweaghit capprosimapely eredsaive to Hheom 0. 005 to
6% by wei ght approximtely relative to ..

8 this ngﬁﬂﬂ; weight' of the readygto-use dye composition, and

2 e 0 (R i SRt 0L PRS0 e B0k 209 L o

er preferably

[gfgfsent(s) f%éﬁ?oéimaﬁ%lgggélggigg’QX @ﬁigh%?%ﬁgépxinately relative to the

wei ght o he "ready-t 0-Use dye Conposi and even nore _
preferably from0.005 tapdhlaudiRicdilise dye BBRHEOXLPRLE! ¥n St bddhdd this
wei ght .~ The ready-to-use dye conposition I n accordance

10 with the invention can also contain one or more
additional couplers other than 2-methyl-5-N-(B-
hydroxyethyl)aminophenol and the addition salts thereof
with an acid and/or one or more direct dyes, in
particular in order to modify the shades or to enrich

15 them with glints.

Among the couplers which can be present
additionally in the ready-to-use dye composition in
accordance with the invention, mention may be made in
particular of meta-phenylenediamines, meta-aminophenols

20 other than 2—methyl-5-N-(ﬁ-hydroxyethyl)aminophenol and
the addition salts thereof with an acid, meta-diphenols

and heterocyclic couplers, and the addition salts

o e AT e e

thereof with an acid.
When they are present, these additional
25 couplers preferably represent from 0.0001 to 10% by
weight approximately relative to the total weight of the
ready-to-use dye composition, and even more preferably

from 0.005 to 5% by weight approximately relative to
this weight.



10 with the invention can also contain one or nore addi ti onal

coupl ers other than 2-nethyl-5-N-([err]- hydr oxyet hyl ) am nophenol and
the addition salts thereof W th anégcid and/ or one or nore direct
dyes, in particular in order to nodify the shades or to enrich 15

themw th glints. In general, AFRBJad&EL COHYMLItSs WD £ARAQ Present
additionally in the ready-to-use dye conposition in accordance with

the inventionwhieht caf BBYubedMBAethd contextPasf ithd Ayedlcompositions

met a- phenyl enedi am nes, neta-am nophenols 20 ot her than

2- met hyl - 5- N- fetthk- hypdeaxyehhybdbxbdfanbpharadesirchd couplidre)aadiet i on salts
thereof with an acid, neta-di phenols and heterocyclic couplers, and
the additi on shlosen in parhécedarwirémartheciviirochlorides, When t hey
are present, these additional _25 couplers preferably represent from

0. 0001 t o S10%probromigdesghsulphabes netarirateest i \acwadashandot al wei ght of

t he ready-to-use dye conposition, and even nore preferably from
0. 005 to 5% bySREBIRE -approxi mately relative to this weight.

9 In geperal, ;the addiiion saltskﬁ%vitg an, aci d ( whi ch
can be used in the cont X SFHE EHECRoMPOITTTRRES 07 H% (Hvention

e e R A
accordance with the invention generally consists of

10 water or a mixture of water and at least one organic
solvent to dissolve the compounds which would not be
sufficiently soluble in water. By way of organic
solvents, mention may be made, for example, of C;-C,
alkanols, such as ethanol and isopropanol; glycerol;

15 glycols and glyvcol ethers such as 2-butoxyethanol,
propylene glycol, propylene glycol monomethyl ether,
diethylene glycol monoethyl ether and monomethyl ether,
and aromatic alcohols such as benzyl alcohol or
phenoxyethanol, similar products and mixtures thereof.

20 The solvents can be present in proportions
preferably of between 1 and 40% by weight approximately
relative to the total weight of the ready-to-use dye
composition, and even more preferably between 5 and 30%
by weight approximately.

25 The pH of the ready-to-use composition in
accordance with the invention is chosen such that the
enzymatic activity of the 2-~electron oxidoreductase is
sufficient. It is generally between 5 and 11

approximately, and preférably between 6.5 and 10



acet ates.- . The nmediumwhich is suitable for dyeing (or
support) for.the ready-to-use dye conp05|t|on I n accordance with the
i nvention generally consists of 10 matﬁ a mxture of water and at

1 east one organic sol vent to dissolve the conmpounds whi ch woul d not

be suf fighanilinat@iybl ¢ t'EaﬁabgradFMs@@d o8 éﬁéﬁﬁééired valifd vents,

mention may be made, for éxanple, of (Jerr]-(err] al kanol s, such as

et hanol and I&Mr@omdlfg-lmgebel basiﬁ?ungléfg@ﬁ@s anshigll Me Al seart ss such as
2- but oxyet hanol , propyl ene gl yco propyl ene gl ycol nononethyl ether,

di et hyl ene glyiyéingmkaﬁdtﬁh étibeesand nononet hyl et her, and aromatic
al cohol s such as benzyl al cohol or phenoxyethanol, simlar products
and m xtures thereof. 20nong the acidifiréngohgents, coaenbiomrmemerke i n
proportions preferably of between 1 and 40% by wei ght approxi mately
relative td tHeadet Ry weyy et 6#<atn§zéew eaéylmr%@l@y@r organig@sysit i on, and
even nore preferably hetweep. .5 and 30% wei ght approximately. 25

The pH of the ?‘éﬁﬂ)ﬁsc &yl%é’%ﬁ’ﬁéﬁ FFbﬂ i ﬂrth°pl¥°%ﬁé]%‘b¥3cférﬁf'e’-% th the
invention is %ﬁﬁ n such t. % ﬁnatl act|V|t of %%g
2-el ectron oxi A ' ca? °x¥aFF|8Fé T.SYERi®° AR %ﬁI%F tween 5
and 11 qBBF t e b qggi
10 appr oxi ma e;{H;-a‘%%;%ég c%rl%ﬁl g‘ a ngsjgt Le% ?S&i{‘ﬁ@ %é‘?re v;%q'llé)honlc usi ng
aci di fying or hasid ying agents usually used for
10 Among the basifying agents, mention may be
made, by way of example, of agueous ammonia, alkaline
carbonates, alkanolamines such as mono-, di- and
triethanolamines, 2-methyl-2-aminopropancl and
derivatives thereof, sodium hydroxide, potassium

15 hydroxide and the compounds of formula (II) below:

R, R,
;N-W-N< ()
R, Rs

in which W is a propylene residue optionally

substituted with a hydroxyl group or a C,-C, alkyl

radical; R;, R,, R; and Ry, which may be identical or

different, represent a hydrogen atom or a C,-C, alkyl or
20 C,-C, hydroxyalkyl radical.

The ready-to-use dye composition in
accordance with the invention can also contain various
adjuvants used conventionally in compositions for the
dyeing of the hair, such as anionic, cationic,

25 nonionic, amphoteric or zwitterionic surfactants or



dyei.ng keratin fibres. Anong the acidifying agents, nention
may be 5 made, by way of exanple, of inorganic or organic acids

such as hydrochloric acid, orthophosphorijg¢ acid, sul phuric acid,
carboxylic acids such as acetic acid, tartaric acid, citric acid or

llactic acid, ﬁﬂ%t%&b&hQBEQeof ané%h@% cd@ionic, noniondBDNg the basifying
agents, nention may be made, by may of exanple of aqueous ammoni a,

al kal i ne anphoReRdedr aWhiarekashiespolghess BRNAixtdiresand
trlethanolan1nes 2- met hyl - 2- am nopr opanol and derivatives thereof,
sodi um hydr OXItQLéreb(ﬂ adsoudanie orhpdganide thndkehersonpauhdgidants; nul a
(I'1) bel ow [err] In which Wis a
propyl ene resiethizemest iothal! yhan thes@beflettitod wxtitlomeldudtasgs gsedp or a
Cerr]-Cerr] alkyl radical; Rerr], Rerr], Rerr] and R err], which
may be idénti dal agcordancediwfitlr the, invpnsdont sukidesgefiont exauprle,
(err]-derr] alkyl or 20 Clerr]-(err] hydroxyal kyl radical.

The ready-to- @§§Q§W§a§§ﬁpo§ﬁpﬁﬁﬁatﬁon agengse o SEEHES LRFLATL RESRKSent i on can

al so contain various uvant.s used conventionally in, conpositions
for the IRAGREGCES - tI]?é‘f &, §&§He§§1é‘ﬁl 8AEBtSc afPBAL L lonsLs
noni oni c, anphot?flc or zmﬁtterlonlc iurfactan SR

such as, for example, icones w may or may not be

volatile or modified, film-forming agents, ceramides,
10 preserving agents and opacifiers.

Needless to say, a person skilled in the art
will take care to select this or these optional
complementary compound(s) such that the advantageous
properties intrinsically associated with the ready-to-

15 use dye composition in accordance with the invention
are not, or are not substantially, adversely affected
by the addition or additions envisaged.

The ready-to-use dye composition in
accordance with the invention can be in various forms,

20 such as in the form of liquids, creams or gels, which
may be pressurized, or in any other form which is
suitable for dyeing keratin fibres, and in particular
human hair. In this case the oxidation dyes and the
2-electron oxidoreductase(s) are present in the same

25 ready-to-use composition, and consequently the said
composition must be free of gaseous oxygen, so as to
avoid any premature oxidation of the oxidation dve(s).

A subject of the invention is also a process



m xtures thereof, anionic, cationic, nonionic, anphoteric or

ZzWi tterionic. polyners or m xtures t hereof, inorganic or organic

t hi ckeners, anti oxi dants, enzymes other than the 2-el ectron

oxi dor educt ases used 5 i n accordance with the invention, such as, for

exanpl e, bu%&é?%&} SeeRNGE MBI QUL AG61H Sin SROMSRAANNIARENT S,

fragrances, I'spersi ng agents, conditioners such as, for

exanpl e, sil i opnas Wi SILIBY QKIS NAle Mair, usiBl@tiHe riadRdid-had
filmformng agents, ceramdes, 10 preserving agents and opacifiers.

Needl ess to S&yyeacdiﬁfcsg)_{tfdﬁ|d§diéﬂﬂé’& &dve. will take care to sel ect
this or these optional conpl enentary conpound(s) such that the

advant ageous pr operA¢esrding itwitdald s atesd Meadt tdre r eady-t o-

15 use dye conposition in accordance with the invention are not, or
are not subst aready+to-usk elve|gomgideicttiosh as definedealsdd tison or
addi ti ons envi saged. The ready-to-use dye conposition in
accordance w tapphied nvertherntderese for \arpesisond ofvisch i su tenf in the
formof liquids, creans or gels, which may be pressurlzed or in any
other form whi & §evelop tléﬁu‘i%ﬁﬂ@@ cﬁ‘fOJcR@'Wg”k'eraaftfr% f"fl'b‘-r‘iib thénd in

parti cul ar human hai this, ca atJ es and the
2-el ectron om@c}?’é%‘%c?’é%e’(%l')‘s%c?'e q‘%‘%‘g ar?%%ﬁj'y t 0- use

conposition, apfl conse entll)(dtg s% corrp05|t|on nmust be free of
gaseous oxygen, R3%s ? any premature oxidation of the

oxi dat i on Blye( s)- The time ré@tfi@é&cﬁo Oée\;gfoﬂ %@téﬁbfastﬂfo a

process
on the keratin fibres is usually between 3 and

60 minutes and even more precisely between 5 and
40 minutes.
According to one specific embodiment of the
15 invention, the process includes a preliminary step
which consists in separately storing, on the one hand,
a composition (A) comprising, in a medium which is
suitable for dyeing, para-phenylenediamine and/or at
least one of the addition salts thereof with an acid,
20 at least one second oxidation base chosen from para-
aminophenols, 2-methyl-5-N-(B-hydroxyethyl)aminophenol
and/or at least one of the addition salts thereof with
an acid as coupler, and, on the other hand, a
composition (B) comprising, in a medium which is
25 suitable for dyeing, at least one enzyme of 2-electron
oxidoreductase type in the presence of at least one
donor for the said enzyme, and then in mixing them

together at the time of use, after which this mixture



127 - f.-or dyeing keratin fibres, and in particular human keratin

fibres such as the hair, using the ready-to-use dye conposition as
defi ned above. According g this process, at |east one 5
Teady-to-use dye conposition as defined above is applied to the
fibres, for a jqerd A i I_Glientes to devel op the desired

col orati on, afl%gra%lg? ﬁﬁbe &é%%x:agdrlg{; fziLrbé:ersi'nsed, optionally washed with
shanpoo, rinsed agaigbd Hudfect ¥E the inventiolqd iaMawigquired to
devel op the col oration on the keratin fibres is usually between 3 and
60 m nutes anccameirtiidmt yedikeldeviiaran Kkiand or any?QtRdnREti-
According to one specific enbodi nent of the 15 i nvention, the process

i ncl udes a pr edonpartimerst erackagintissts e sisstfdrst seppaattelentstod i ng, on
t he one hand, a conposition (A) conprising, in a nmediumwhich is

sui tabl e fBr dyteicty,cpaasEEe ndmgpudi Enme(2andsodedftined adosastandghe of t he

addition salts thereof with an acid, 20 at | east one second oxi dation

base chosen freseqng compartment mopivdtigihs comprises composition (B)

2-met hyl -5-N-([err]-hydroxyet hylrlz am nophenol and/ or at_|east one of
hese igasd R QSUFBHPREH WidH t he ot her

the addition 2% t3CHIRABGOWh These _ _ PRt
gﬁin'?:ab?e f or dﬁ%r%sf% o$@gé§%e%%gre¢%n ’stiilfrn -é‘f%"r%vgﬂt%h tll’{sﬁ(ihcz?cs}treduct ase
type in the prggggqggcghéudé§¥ggs(ggécribed in patent FR-2,586,913 in
10 the name of the Applicant.
The examples which follow are intended to

illustrate the invention without, however, limiting its

scope.



donor for. the said enzyne, and then in m xing them

time of use,

.after whicch this mxture

13- is applied to the keratin fibres

the invention is a multi-

other nmulti-

whi ch conprises conposition (A) as defined above and a

conpart ment ofpyheh BoMpIsas conposition (B)
devi ces can be equi pped w

onto the hair,

10 the name of the Applicant.

t oget her at the

Anot her subj ect of

conpartment dyeing device or "kit" or any
conpartnment packagi ngxgsigem a first

conpartment of 5
second

as defined above. These
means for delivering the desired m xture

suchnas ddiRhdb-Gfse FBECdorpddit ipal &l owRwass86, 913 in

The exanpl es which follow

are intended tpreparedillustrate the invention wthout, homever limting
its scope.
EXAVPLE DYEI NG EXA The ready to y
conp05|t|5% belom/mB Ng%e5¥%%%?%%ﬁml%§ - par a- Phenyléﬁ%%* ﬁfne
0.216 g - ra-Aﬂ nophenol 19 -
2- Met hyl - 5- N_([err]para 1n88henol OFE g
- 2-Methyl-5-N- (B-
hydroxyethyl)aminophenol 0.18 g
- Uricase from Arthrobacter
10 globiformis at 20 International
Units (I.U.)/mg, sold by the company
Sigma 1.5 g
- Uric acid 1.5 g
- Ethanol 20.0 g
15 - Hydroxyethylcellulose sold under the
name Natrosol 250HR® by the company
Aqualon 1.0 g
- (Cg~Cy0)Alkylpolyglucoside as an
aqueous solution containing 60%
20 active material (A.M.), buffered
with ammonium citrate (0.5%), sold
under the name Oramix CG 110® by the
company SEPPIC 8.0 g
- Monoethanolamine gs pH = 9.5
25 - Demineralized water gs 100.0 g

The ready-to-use dye composition described

above was applied to locks of natural grey hair

containing 90% white hairs, for 30 minutes.

The hair

was then rinsed, washed with a standard shampoo and



hydr oxyet hyl ) ani nophenol 0.18 g - Uri case from

Art hrobacter 10 globiforms at 20 International Units
(I.-U.)/ng, sold by the conpany fggna

1.5 ¢ - Uic acid 1.5 ¢ -

Et hanol then dried. 20.0 g 15 -

Hydr oxyet hyl cel | ul ose sol d under the nanme Natrosol 250HR by the
conpany Aqual Othe hair i Q
(err]-Cerr])Al kyl pol ygl ucosi deW%ss %llrfled na dar]%d‘fjae%oﬁan%ljbu]ﬁrgine
cont ai ni ng 60%kéide. active material (A.M), buffered wth
ammoniumcitrate (0.5%, sold under the nanme Oram x CG 110[err]
by the conpany SEPPI C 8.0 ¢ -
Monoet hanol am ne gs pH =9.5 25 - Demneralized
wat er Qs 100.0 g The ready-to-use
dye conposition described above was applied to | ocks of natural grey
hai r containing 90% white hairs, for 30 m nutes. The hair was
then rinsed, washed with a standard shanpoo and

15 then dried. The hair was dyed in a dark mahogany bl onde
shade. 16

CLAI M5 1. Ready-to-use conposition for the



oxi dation dyeing of keratin fibres, and in particul ar human keratin
fibres such as the hair, characterized in 5 that it conprises, in a medium
whi ch is suitable for dyei ng: -+ gar a- phenyl enedi am ne and/ or at

| east one of the addition salts thereof with an acid, as first

oxi dati on base, 10 - at least gp@ipcond oxidation base chosen from
par a- am nophenol s,

2-methyl -5-N-([err]- hydrpxyetﬂggammg@@mpygyﬂrmgtfor the | east one of
the addition salts thereof with an acid, - as coupler, 15 - at | east

one enzyme of &ﬂ@@id&@ﬁi@r&ﬂq@ﬁ&qn flbréé’p%ndirldl partlcular | east
one donor for the said enzyne. . Conposi tion according

to daiml,  humar lesrti i Zasked suvl ddeche aiaani I whapdoterdciee d3e i S

20 chosen from pyranose oxi dases, gl ucose oxi dases, gl ycer ol

oxi dases, % actthat okt daoasyiges uviat e ceediasesvhich isarsthibablas dor

3. Cbnp05|t|on according to either of Clains 1 and 2, characterized
in that the 2-&emgon 25 oxi doreductase i s chosen fromuricases of

ani mal , m crobi ol ogi cal or, biotechnol ogi cal_origin. 4.
Conposi ti on actd@aFanphenvisnestianing mnd/or atyleash mpeiafi e

characterized in_that the 2-electro
add{tfgn salts thereo£]w1th an acid, as first oxidation

base,
10 - at least one second oxidation base chosen from para-
aminophenols,
- 2-methyl-5-N- (B-hydroxyethyl)aminophenol and/or at
least one of the addition salts thereof with an acid,
as coupler,
15 - at least one enzyme of 2-electron oxidoreductase
type, and
~ at least one donor for the said enzyme.
2. Composition according to Claim 1,
characterized in that the 2-electron oxidoreductase is
20 chosen from pyranose oxidases, glucose oxidases,
glycerol oxidases, lactate oxidases, pyruvate oxidases
and uricases.
3. Composition according to either of
Claims 1 and 2, characterized in that the 2-electron
25 oxidoreductase is chosen from uricases of animal,
microbiological or biotechnological origin.
4. Composition according to any one of the

preceding claims, characterized in that the 2-electron

L



17" - oxi doreduct ase(s) represent(s) from0.01 to 20% by wei ght

relative to the total weight of the ready-to-use dye conposition

5.. Conposition according to Claim4, 5.,gharacterized in that the

2-el ectron oxi dor educt ase(s) represént(s) fromO0.1 to 5% by wei ght
relative 10 thg;goredititdlsd(@ gilteﬁ}feéé}ﬁ: (H2 Bk DA C%;e 2pyTpRsi tion.

6. Conposition according to aim 3 characterized in that the donor
(or substrat e)ydignt Hee1akBividivd il a%tizan Wi FUGRS ¢ dadychesezel rom
uric acid and its salts. 7. Conposition according to

any one of thelye conasiadidig, cl ai ns, characterized in that the donor(s)
represent(s) from0.01 to 20% by weight relative to the 15 total weight of
t he ready-to-use dye corfposi tdamposition according &o (Qaimodi,ti on according
to Claim?7, characterized in that the donor(s) represent(s) from

0.1 to 5%%y whapuctetimed dn chdte the &-elsaiirorofoxtilieoreductaseddy-t o- use
dye conposition. 20 9. Conposi ti on according to any one of

t he pr ecesbrreentai s, Exdwmrct dva A%d b weigthtt releddiye to the

am nophenol s are chosen fromthe conpounds corresponding to the
formula (1) beffkpl HRigiHe of the HRAGYJiP3HIe SN &GBWHOSALYPDan aci d:

O 6. CoApothlon according to Claim 3,
characterized in that the donor (or substrate) for the

10 sald 2-electron oxidoreductase is chosen from ﬁric acid
and its salts.

7. Composition according to any one of.the
preceding claims, characterized in that the donor(s)
represent (s) from 0.01 to 20% by weight relative to the

15 total weight of the ready-to-use dye composition.

8. Composition according to Claim 7,
characterized in that the donor(s) represent(s) from
0.1 to 5% by wéight relative to the total weight of the
ready-to-use dye composition.

20 9. Composition according to any one of the
preceding claims, characterized in that the para-
aminophenols are chosen from the compounds
corresponding to the formula (I) below, and the

addition salts thereof with an acid:

OH
R,
)

R,
NH,

AN O O



18 - 1 n whi ch: - Rerr] represents a hydrogen or hal ogen atom or
a (Jerr]-Cerr] alkyl, derr]-Cerr] nonohydroxyal kyl,
(derr]-derr]) aIkoxy(C[err] C[err])alkx% Cerr]-Cerr] amnoal kyl
-or hydroxy(Clerr]-Clerr])al kylamno(Cerr|-Cerr])alkyl 5 radi cal ,

= R2 representiy; ek .0gen or hal ogen atomor a (err]-Cerr] al kyl ,
Cerr]-Cferr] nonohydroxyal kyl, Clerr]-Clerr] polyhydroxyal kyl,
Cerr]-Clerr] -amlneabkélsenﬁkeari:y@iﬂcgéﬂ: 6¥ aNABLEYh &tom or a C,-C,

(derr]-Cerr])al koxy- (err]-Cerr]) alkyl radical, 10 it being
under st ood t hatllkatl | égsC, anenatyddecyradiiyda,l s(dgf-eg)rallkoxy(clecﬁalkypr esents
a hydrogen atom 10. Conposition according to Caim9,

char act eri zed G;rCt hanindellpal ahythphan@,sCofalkylamins Q-8 4#)kat e chosen
from par a- am nophenol , 4-amino- 15 3- et hyl phenol ,

4-am no- 353Iudﬁﬁbﬁﬁﬂol 4- am no- 3- hydr oxynet hyl phenol ,
4- am no- 2- net hyl phenol , 4-am no- 2- hy droxynethggghenol,
4- ani no- 2- met HoRenEERYEFRBES| & hYdroanaﬁ¥nBaé°§ﬂ¥n% h??p%eﬁﬁﬁh

4- am no- 2- err]-hydro nethyl)p m no-2- 20
f1 uor ophenol , a&ﬂﬂ“’h&dﬁﬁd?{‘?‘?ﬁ@% of Canf rp%ﬂyoh & 65EIY

11. Cbnpositl ccordln a ne of th e cl ai s,
characterized i*n fhaélt‘ % %l]b\&r re( 8 Cy%%?\@f’é%e%’f aﬁ#lng: gﬂgg‘a‘yt he addition
sal t(s) thereofs 85 h]f1 i d represent from 0.0005 to 12% by wei ght
relative to the otat 'he ready-to-use dye conposi tion.

12. CD”pQ%‘”(Ehfﬁé¥ﬂéhdﬂhéf§égdﬁ'EHEL at least one of the radicals R,
or R, represents a hydrogen atom.
T 10. Composition according to Claim 9,

characterized in that the para-aminophenols of

formula (I) are chosen from para- amlnophenol _4-amino-

PERREREIEE S

15 3-methylphenol, 4-amino-3-fluorophenol, 4-amino-3-
hydroxymethylphenol, 4-amino-2-methylphenol, 4-amino-2-
hydroxymethylphenol, 4-amino-2-methoxymethylphenol,
4-amino-2-~-aminomethylphenol, 4-amino-2-
(B-hydroxyethylaminomethyl)phenol and 4-amino-2-

20 fluorophenol, and the addition salts thereof with an
acid.

11. Composition according to any one of the
preceding claims, characterized in that the para-
phenylenediamine and/or the addition salt(s) thereof

25 with an acid represent from 0.0005 to 12% by weight
relative to the total weight of the ready-to-use dye
composition.

12. Composition according to Claim 11,

L]



19 - characterized in that the para-phenyl enedi am ne and/ or t he
addition salt(s) thereof with an acid represent fromO0.005 to 6% by
wei ght relative to the total weight of the ready-to-use dye

-conposition. 5 13. Conposi tll on according to any one of the

precedi ng ¢l aldfur LA 1ZEEHAE IR pta'i%.-%?{eﬁfylenedi%miﬂ%oﬁ?ﬁ?lo&s) _
represent(s) fromO0.0005 to 12% by wei ght rélative to the total weight

of the ready- t{d!SRdi t 1o ERIGNHOLHr@DE wikh an acid repkésen€onposition
according to Claim13, characterized in that the para-am nophenol (s)

represent (s) firun @ QWS tto @% by Waighit rellaidive o the total welightwei ght
of the ready-to-use dye conposition. 15. Conposition
accordi ng to anfy thee mdadyheco-ifse piyec edimpepsdltdiors, characterized in that

t he 2-net hyl -5- N-([err]-hydroxyet hyl ) am nophenol and/or the addition
salt(s) tHereof with an l&i d Gosmeessidritars adacnditic0d®] any onet @ 5%hey wei ght
relative to the total weight of the . ready-to-use dye conposition. 20
16. Conposi t iRFeREadiHpins Cdianapterized ighdhadt &hez®@rar that the
2-methyl -5-N-([err] - hydr oxyet hyl ) ami nophenol and/or_ the addition

sal t (s) aHEIRRIteRA L (F )arF eRE P s s 0 408% F 033 % &¥3% by

veroht el ati g { Rl Y Ul e TS L e BB e
dye composition.'

10 14. Composition according to Claim 13,
characterized in that the para-aminophenol(s)
represent (s) from 0.005 to 6% by weight relative to the
total weight of the ready-to-use dye composition.

15. Composition according to any one of the

15 preceding claims, characterized in that the 2-methyl-5-
N- (B-hydroxyethyl)aminophenol and/or the addition
salt(s) thereof with an acid represent(s) from 0.0001
to 5% by weight relative to the total weight of the
ready-to-use dye composition.

20 16. Composition according to Claim 15,
characterized in that the 2-methyl-5-N-(B-
hydroxyethyl)aminophenol and/or the addition salt(s)
thereof with an acid represent(s) from 0.005 to 3% by
weight relative to the total weight of the ready-to-use

25 dye composition.

17. Composition according to any one of the
preceding claims, characterized in that it contains one

or more couplers other than 2-methyl-5-N-(B-

R



preceding clains, characterized in that it contains one or nore
couplers other than 2-nethyl-5-N-([err]- _

20 hydr oxyet hyl ) am nophenol and thej,addition salts thereof W th
-an acid and/or one or nore direct dyes. 18. Conposition
according to t”}?ﬁ éﬁhﬁh%mmopﬂ&rﬁle%iw tHA 281 1R 3GHRE £8drieB £l hat

the addition salts wth an"acid are chosen fromthe hydrochl orides,
hydr obr om des .witiH RERERS.d taHd /K She |AC VRS @Réct dyedCet ates.

19. Conposition according to any one of the precedi ng cl ai ns,
characterized in that ths.redicipositioshistftordlisig ttablagyf ehedyEi m@econsi sts
of water or a m xture of water and at | east one organic solvent.

20. Conposi ti preosiimy rdldimsgn\ycharmaaferdieed in tvagc dthen gddiziios,
characterized in that it has a pH of between 5 and 11. 15

21. Conpdsit issltotth mp teg idhwmnelgfserhErom the dyddioch lordides,
characterized in that it contains at | east one peroxi dase.

22. Process fdwdnehugpidasst isnliphates, sertrates,i daskatiesulead human
keratin fibres such as the hair, 20 characterized in that at |east one
ready-to-use dretates. corrp05|t|on as defined in any one of t he preceding

CLaL TS Lo APPlLed 10 1898l Bt b RS o any WA e
preceding claims, characterized in that the medium

10 which is suitable for dyeing consists of water or a
mixture of water and at least one organic solvent.

20. Composition according to any one of the
preceding claims, characterized in that it has a pH of
between 5 and 11.

15 21. Composition according to any one of the
preceding claims, characterized in that it contains at
least one peroxidase.

22. Process for dyeing keratin fibres, and
in particular human keratin fibres such as the hair,

20 characterized in that at least one ready-to-use dye
composition as defined in any one of the preceding
claims is applied to the said fibres, for a period
which is sufficient to develop the desired coloration.

23. Process according to Claim 22,

25 characterized in that it includes a preliminary step
which consists in separately étoring, on the one hand,
a composition (A) comprising, in a medium which is

suitable for dyeing, para-phenylenediamine and/or at

RO A



23. Process according to Claim22, 25 characterized in that it includes

a prelimnary step whi ch consists in separately storing, on the one
hand, a conposition (A conprisingzlin a medi um which is

-sui tabl e for dyeing, para-phenyl enedi am ne and/or at _
21 | east 1088¢0briN® ¢! LARAITILES shRCLCRhetbbE FRcACH 831d as fiTst
OX|dat|on base, | east one second oxi ase chosen tfrom

par a- anlnophe&q&%t %xﬂahhnbnSbHs@Leaklieast oRkdse¥¥alhyk) agtngahenol
and/or at |east one of the 5 addition salts thereof with an acid as

coupl er, and, Hake chosehh€romhpariaasinapbenpdsit RofetR)y1caARKi(Bi-Ng, in a
nedlun1mh|ch is suitable for dyeing, at |east one enzyne of

2- el ectron oxiyaresyeithsd ) aywiaophehbd and/orpaesdeastobnat ofeake one donor
for the said enzyne, and 10 then in m xing themtogether at the tine of
use, aftes addiftiion tshilEsnthereefi wikpphnedctiid abeckupdekn &nd;resn

24. Multi-conpart nment d¥f|ng devi ce or "kit", characterized in that
it includes atfhe sither anéonpappm9951@onprK@ﬂngompwpésngp oAn(A) as defined
in 15 Cdaim23 and a secqnd cqonpartnment conprisin conposition (B)

as defined i nM@4wn »hich is suitable for dyeing, at least one
enzyme of 2-electron oxidoreductase type in the
presence of at least one donor for the said enzyme, and
10 then in mixing them together at the time of use, after
which this mixture is applied to the keratin fibres.
24. Multi-compartment dyeing device or
"kit", characterized in that it includes a first
compartment comprising composition (A) as defined in
15 Claim 23 and a second compartment comprising

composition (B) as defined in Claim 23.

e



