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THICKENED HAIR COLOURANT AND BLEACHING COMPOSITIONS

FIELD OF THE INVENTION

The present invention relates to hair colour and hair bleaching compositions.
BACKGROUND OF THE INVENTION

The permanent alteration of the colour of keratinous fibres, in particular human hair, by
the application of hair dyes is well known. In order to provide the consumer with the hair
colour and the intensity of colour desired, a very complex chemical process 1s utilized.
Permanent hair dyeing formulations typically comprise oxidative hair dye precursors,
which can diffuse into the hair through the cuticle and into the cortex where they can then
react with each other and suitable oxidising agents to form the end dye molecules. Due to
the larger size of these resultant molecules they are unable to readily diffuse out of the
hair during subsequent washing with water and/or detergents; hence delivering a
consumer-desired permanency of colour. This reaction typically takes place in an
aggressive environment at approximately pH 10 in the presence of an alkalizing agent and
in the presence of an oxidizing agent. Moreover, the consumer repeats this process
regularly in order to maintain the desired ilair colour and shade and the intensity of colour

and to ensure continual, even coverage of the hair including coverage of new hair growth.

The manufacturer of such products is also required to work within a large number of
constraints. Since these products are being placed in direct contact with the consumers’
skin, the’potential exists for accidental contact with the eye or for ingestion (for example),
which can occur during the dyeing process. Therefore, the formulation must meet
rigorous safety requirements and not induce any allergic reactions. In addition to meeting
these requirements, the products must also be optically and olfactory pleasing to the
consumer. In particular, the products also need to meet certain physical parameters in
order to ensure that the product can be easily applied to the hair by the consumer to
provide the desired effect, without unintentional staining of the consumers’ clothes, skin

particularly along the hair line or other objects.
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The manufacturer is also required to provide the hair colouring consumer a large range of
different resulting colours. Some consumers may just wish to enhance the natural colour
of the hair, whilst others may wish to cover grey or completely alter the hair colour to a
different natural appearing hair colour or a ‘synthetic’ appearing hair colour.
Consequently, the manufacturer may provide over twenty different formulations, of
varying colours and shades, to address the range of consumer specific needs. These
formulations have to be individually formulated and are typically complex formulae
containing a mixture of different dye compounds. As a result the manufacture of such

product ranges can be costly and complex.

However, despite the fact that commercial hair dyeing products have been available for

many years, the products still exhibit a number of consumer-related deficiencies.

Typically permanent hair dye products will contain an alkali, typically a source of
ammonia. This serves the purpose of swelling the hair allowing the entry of the dye
precursor molecules into the hair and also improves the lightening effect of the oxidising
agent, which is typically hydrogen peroxide. However, ammonia is also volatile and its
associated odour is extremely unpleasant to the consumers’ of such products, particularly
as these hair dye products are used in close proximity to the nasal region. Hence, 1t would
be highly desirable to provide an oxidative hair colouring and/or bleaching composition,
which delivers the consumer required lightening level and colour, but which has reduced

or eliminated the detectable ammonia odour.

In fact another deficiency area in current hair colouring products 1s the provision of hair
colouring products which deliver the required hair lightening effect. Delivering the
required level of lightening is particularly important in order to provide the full range of
colour shades demanded by the consumer, especially for blondee shades and grey
coverage. Such products pose particular difficulties to the manufacturer, as they usually
require the use of high levels of oxidising agent and ammonia in order to deliver the

required lightening effect. However, in additional to the problems associated with the
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presence of high levels of ammonia in these products, as discussed herein above, the
presence of these high levels of ammonia and/or oxidizing agent also affect the condition
of the hair and may in some cases induce mild skin 1rritation on the scalp. In particular,
the hydrophilicity of the hair surface is increased during the colouring process, which
alters the sensory perception of the hair and its overall manageability during, immediately
after colouring and during the subsequent wash and styling cycles until the next colourant
application. Hence, it would also be highly desirable to provide an oxidative hair
colouring and/or bleaching composition which delivers the required lightening and/or

colour without unnecessary hair damage.

A number of attempts have been described in the literature to address at least some of the
above identified improvement areas. For example the use of carbonate has been described

in the following hair colouring art.

EP 435 012 describes hair-dyeing compositions, which require a short dyeing time, create
little damage to hair, and no irritating odour after dyeing comprising a carbonate source, a
non odour generating alkali hydrogen peroxide and a buffer solution. Similarly EP 1 106
166 describes hair dye compositions comprising ammonia, carbonate (other than
ammonia salt), transition metal salt and chelating agent which do not give off an irritating
odour, have low skin irritation and can change the hair colour into a lighter tone 1n a short
time. WOO01/28508 describes hair colouring formulations comprising oxidising agents
and ammonia carbonate or carbamate which deliver improved bleaching and colouring
with reduced odour and hair damage without the need for buffering agents, pH moditiers
or hair swelling agents. JP01206825 describes a low pungent hair colouring composition
comprising ammonia, ammonium salt and carbonate. US2004/0083557 describes hair
colouring compositions comprising an oxidative hair dye precursor, a metal cyanate, an
alkalizing agent and an oxidizing agent and preferably a metal bicarbonate salt in order to

provide good colour lift and low odour.

- WO004/014328 describes one step hair colouring compositions comprising peroxide

oxidizing agents, specific oxidizing agents and at least one water soluble carbonate
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releasing salts which more effectively deliver colour wherein the composition is applied
for a period of from 2 to 60 minutes. US2004/0098814 describes a method of
permanently colouring hair whereby the hair 1s subjected to a number of consecutive
short treatments whereby the treatment comprises a dye intermediate in a shampoo or
conditioner base, a water soluble carbonate releasing salt and a water soluble ammonium
salt. US2004/0098816 also describes a method for the gradual permanent colouring of
hair which includes subjecting the hair to a number of treatments having a set time
interval between them, wherein the treatment compositions comprise ammonium

carbonate in combination with a chelant.

However it has now been found that the use of hydrogen peroxide and carbonate hair
colourant systems, results in difficulties in manufacturing. This problem 1s particularly
manifest for compositions which have high levels of peroxide and carbonate which are
desirable to provide high levels of lift. Moreover in order to provide a product which the
consumer can easily apply to the hair without dripping onto the skin, clothes or bathroom
surfaces, hair colourant products are designed such that the composition has a certain
required viscosity. This is either achieved by providing the dye composition and the
oxidizing composition as so called thin-thin type liquid formulations which are thickened
upon mixing or where at least one of the components, either the dye composition or the
oxidizing composition, preferably the dye composition, is provided as a thickened

formulation which thickens the total composition upon mixing.

Carbonate systems in the art herein above describe numerous materials suitable for
thickening. However these materials have been found not to sufficiently thicken
compositions comprising high levels of carbonate resulting in product instability or
unsatisfactory viscosity. Hence it would be desirable to provide a hair colorant
composition which incorporates high levels of carbonate without compromising the

product stability or ease of manufacture.

Another particularly critical performance area for the consumer is the provision of the

desired resultant colour and also the effective coverage of grey hair. Indeed, whilst the
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amount of grey hair to be coloured varies considerably from consumer to consumer, the
resultant overall appearance of the coloured hair demanded by the consumer should be
nearly 1dentical for the naturally pigmented hair and the grey hair on head, with the added
requirement that the initial uniform and even colour coverage is maintained during the

post dyeing washing and drying cycle.

Hence, 1t would be further desirable to provide the consumer with a hair colourant,
providing improved lift and lightening and improved colour delivery, uptake and
durability and which is easy to manufacture, delivering the required viscosity and is shelf

lite stable.

It has now been surprisingly found that oxidative hair colouring compositions comprising
an oxidizing agent, a source of carbonate ions, and a specific gel network thickening
system as defined herein below, which are free of a source of radical scavengers,
preterably utilised at a pH 9.5 and below, can be formulated as stable thickened systems.
Moreover the compositions exhibit low odour and deliver a high level of lift and
lightening equal to the currently utilised ammonia/peroxide systems, whilst reducing the
concentration of peroxide and reducing the hair fibre damage. Moreover, the
compositions of the present invention are compatible with current dyes and dye precursor
systems and result in improved lift and lightening for blonde shades, excellent dye

deposition and colour and improved grey coverage.

SUMMARY OF THE INVENTION

The present invention relates to a hair colouring and hair bleaching composition
comprising 1) at least about 0.25 mole/l of a source of carbonate ions, carbamate 1018,
hydrogencarbonate ions or peroxymonocarbonate ions, ii) at least one ox1dizing agent and
i11) a gel network thickening system defined hereinafter wherein said composition is free

of a source of radical scavengers.
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A further aspect of the present invention relates to a hair colouring or bleaching
composition comprising i) at least about 0.25 mole/l of a source of carbonate, carbamate,
hydrogencarbonate or peroxymonocarbonate ions and mixtures thereof, 11) at least one

oxidizing agent and iii) at least one gel network thickener system comprising at least one
surfactant or amphophile having an HLB of 6 or less and a melting point of at least 30°C
and further comprising at least one alkyl ether phosphate having from 1 to 5, preterably

from 1 to 3 ethylene oxide units.

In another embodiment, the present invention relates to a hair colouring and bleaching kit
comprising 1) an individually packaged oxidizing component comprising at least one
oxidizing agent and ii) an individually packaged second component comprising at least a
source of carbonate ions, carbamate ions, hydrogencarbonate ions and a gel network
thickening system defined herein, wherein upon mixing said composition comprises at
least about 0.25 mole/l of a source of carbonate ions, carbamate 1ons, hydrogencarbonate
ions, peroxymonocarbonate ions and mixtures thereot, and wherein said kit is free of a

souce of radical radical scavengers.

The present invention also relates to a hair colouring and bleaching kit comprising 1) an
individually packaged oxidizing component comprising at least one oxidizing agent and a
gel network thickening system as defined herein and 11) an individually packaged second
component comprising a source of carbonate ions, carbamate ions, hydrogencarbonate
ions, peroxymonocarbonate ions and mixtures thereof , wherein upon mixing said
composition comprises at least 0.25 mole/l of said source of carbonate 1ons, carbamate
ions, hydrogencarbonate ions, peroxymonocarbonate ions and mixtures thereof and

wherein said kit is free of a source of radical scavengers.

The present invention further relates to a hair colouring or bleaching kit comprising 1)
an individually packaged oxidizing component comprising at least one oxidizing agent

and at least one gel network thickener system comprising at least one surfactant or

amphophile having an HLB of 6 or less and a melting point of at least about 30°C and
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further comprising at least one alkyl ether phosphate having from 1 to 5, preferably 1 to 3
ethylene oxide units and it) an individually packaged second component comprising at
least one source of carbonate ions, carbamate ions, hydrogencarbonate 1ons, wherein said
components upon mixing comprise at least about 0.25 mole/l of said source ot carbonate,

carbamate, hydrogencarbonate or peroxymonocarbonate ions and mixtures thereof.

The present invention also relates to a method of treating hair comprising the steps of
applying a composition comprising at least about 0.25 mole/l of a source of carbonate
ions, carbamate ions, hydrogencarbonate ions or peroxymonocarbonate 1ons, at least one
oxidizing agent and a gel network thickening system, wherein said composition 1s free of
a source of radical scavenger to the hair for from about 2 to 60 minutes and subsequently

rinsing said composition from the hair.

DETAILED DESCRIPTION OF THE INVENTION

While the specification concludes with claims, which particularly point out and distinctly

claim the invention, it is believed the present invention will be better understood from the

following description.

As used herein the term “hair” to be treated may be “living” i.e. on a living body or may
be “non-living” i.e. in a wig, hairpiece or other aggregation of non-living keratinous
fibers. Mammalian, preferably human hair is preferred. However wool, tur and other

keratin containing fibers are suitable substrates for the compositions according to the

present invention.

All percentages are by weight of the total composition unless specifically stated
otherwise. When more than one composition are used during a treatment, the total weight
to be considered is the total weight of all the compositions applied on the hair
simultaneously (i.e. the weight found “on head”) unless otherwise specified. All ratios are
weight ratios unless specifically stated otherwise. All molar concentrations are by volume

of the total composition and presented as number of moles of component(s) in one litre of
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the composition, or “mole/l”. When more than one composition are used during a
treatment, the total volume to be considered is the total volume of all the compositions

applied on the hair simultaneously (i.e. the volume found “on head”) unless otherwise

specified.

Carbonate ion source

According to the present invention the compositions comprise at least about 0.25 mole/l
of a source of carbonate ions or carbamate ions or hydrogencarbonate 1ons or
peroxymonocarbonate ions or any mixture thereof. This amount can be achieved for
example by addition of at least about 2.40% (volume percent) of ammonium carbonate
(molecular weight equals to 96.09 g/mol) to the composition of invention or, for example,
by addition of about 1.0% (volume percent) of Ammonium Carbonate and at least about
1.46% (volume percent) of Potassium Hydrogen Carbonate (molecular weight equals
100.12 g/mor). The compositions of the present invention preferably comprises trom
about 0.4 mole/l to about 2.0 mole/l, more preferably from about 0.5 mole/l to about 1.5

mole/] of the source of said 10ns.

It should also be understood that when the composition of the invention 1s used as a hair
colouring or bleaching kit comprising an individually packaged oxidizing component and
an individually packaged second component such as a bleaching or colouring component,
the concentration of the source of the said ions will be increased in the said bleaching or
colouring component proportionally to the mixing ratio of components in order to achieve
the concentration of at least about 0.25 mole/l upon mixing of the components to provide

the composition applied to the harir.

Any source of these ions may be utilized. Suitable sources for use herein include sodium,
potassium, lithium, calcium, magnesium, barium, ammonium salts of carbonate,
carbamate and hydrogencarbonate ions and mixtures thereof such as sodium carbonate,
sodium hydrogen carbonate, potassium carbonate, potassium hydrogen carbonate,
lithium carbonate, calcium carbonate, magnesium carbonate, barium carbonate,

ammonium carbonate, ammonium hydrogen carbonate and mixtures thereof.
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Percarbonate salts may also be utilized to provide both the source of carbonate 1ons and
oxidizing agent. Preferred sources of carbonate, carbamate and hydrogencarbonate 10ns
are sodium hydrogen carbonate, potassium hydrogen carbonate, ammonium carbamate

and mixtures thereof.

In a particularly preferred embodiment of the present invention, the ammonium 1on
source and the carbonate ion sources are provided by a single source such as ammonium

carbonate, ammonium hydrogen carbonate, ammonium carbamate or mixtures thereot.

Oxidizing agent

The compositions according to the present invention thus form peroxymonocarbonate
ions. These ions are typically formed in in-situ from the reaction between a source of
hydrogen peroxide and carbonate ion. Consequently, the compositions according to the
present invention comprise or are used in combination with a composition that comprises
at least one source of an oxidizing agent. Preferred oxidizing agents for use herein are
water-soluble peroxygen oxidizing agents. "Water-soluble" as defined herein means that
in standard condition at least 0.1g, preferably 1g, more preferably 10g of said oxidizing
agent can be dissolved in 1 liter of deionized water. The oxidizing agents are valuable for
the initial solubilisation and decolorisation of the melanin (bleaching) and accelerate the

oxidation of the oxidative dye precursors (oxidative dyeing) in the hair shaft.

Any oxidizing agent known in the art may be utilized in the present invention. Preferred
water-soluble oxidizing agents are inorganic peroxygen materials capable ot yielding
hydrogen peroxide in an aqueous solution. Water-soluble peroxygen oxidizing agents are
well known in the art and include hydrogen peroxide, inorganic alkali metal peroxides
such as sodium periodate and sodium peroxide and organic peroxides such as urea
peroxide, melamine peroxide, and inorganic perhydrate salt bleaching compounds, such
as the alkali metal salts of perborates, percarbonates, perphosphates, persilicates,
persulphates and the like. These inorganic perhydrate salts may be incorporated as
monohydrates, tetrahydrates etc. Alkyl and aryl peroxides, and or peroxidases may also

be used. Mixtures of two or more such oxidizing agents can be used if desired. The
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oxidizing agents may be provided in aqueous solution or as a powder which 1s dissolved
prior to use. Preferred for use in the compositions according to the present invention are
hydrogen peroxide, percarbonate (which may be used to provide a source of both

oxidizing agent and carbonate ions), persulphates and combinations thereof.

According to the present invention the compositions comprise from about 0.1% to about
10% by weight, preferably from about 1% to about 7% by weight, and most preferably

from about 2% to about 5% by weight of an oxidizing agent.

Gel Network Thickener

According to the present invention, the hair colouring and bleaching compositions
comprise a gel network thickener system. The gel network thickener system of this
invention is defined as a thickening system comprising at least one low HLB surtactant or

amphophile having a high melting point, and at least one additional second surfactant as

specified below.

Those skilled in the art will recognize that gel network thickener systems usually have a
complex structure of networked lamellar bi-layers and / or vesicles and sometimes

crystals. These systems usually have creamy appearance and feel and are thus particularly

desirable.

Without being bound by theory it is believed that swelling and thickening in gel network
thickener systems is typically achieved as a result of electrostatic repulsion of 1onic
surfactants or steric repulsion of ethylene oxide chains of non-ionic surfactants
incorporated into bi-layers. However, both of these mechanisms are suppressed in the
presence of high levels of carbonate salts. Surprisingly, it has now been found that by the
required specific selection of the structure of the surfactant head groups in the gel

network thickener system the swelling and therefore thickening efficiency can be

achieved.
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Without being bound by theory, it is believed that gel network thickener system
surfactants described in this invention have appropriate geometrical arrangement in the
gel network lamellar bi-layers, preventing bi-layers from de-swelling and thus resisting
viscosity loss. Moreover, in certain examples addition of the carbonate salt may actually
promote formation of a more eXtensive gel network system, leading to incremental salt-

induced thickening.

The HLB (hydrophilic — lipophilic balance) of the surfactant(s) used according to the
invention is the standard HLB according to Griffin defined 1n publication

J.Soc.Cosm.Chem., Vol. 5, 1954, p. 249, the disclosure of which 1s incorporated herein

by reference.

The melting point of the surfactant(s) used according to the invention can be measured by
a standard melting point method as described in U.S. Pharmacopeia, USP-NF General

Chapter <741> “Melting range or temperature”.

According to the present invention, the low HLB surfactant or amphophile has an HLB ot

6 or less and melting point of at least about 30°C. Representative examples include the
following compounds (in the examples below “solid” refers to material state at
temperature below 30°C): solid fatty alcohols, solid oxyethylenated fatty alcohols, solid
glycol esters, solid oxyethylenated alkyl phenols, solid sorbitan esters, solid sugar esters,

solid methyl glucoside esters, solid polyglycerine esters, solid alkyl glyceryl ethers, solid

propylene glycol fatty acid esters, cholesterol and ceramdes.

Preferably the low HLB surfactants are selected from linear or branched fatty alcohols
comprising from about 14 to 30 carbon atoms, oxyethylenated fatty alcohols comprising
from about16 to 30 carbon atoms and at most about 2 units of ethylene oxide and glycerol
mono esters of fatty acids comprising from about 16 to 30 carbon atoms. Most preterably
the low HLB surfactants include cetyl, stearyl, cetostearyl or behenyl alcohols, steareth-2

and glycerol monostearate.
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The second surfactant of the gel network thickener system may be anionic, non-ionic or

cationic.

Anionic surfactants are selected from surfactants according to the formula R, X,YM,
wherein R is a alkyl, alkenyl or alkylaryl group having from 8 to 30 carbon atoms, X is a
polar group comprising at least one carbon atom and at least one oxygen or nitrogen
atom, Y i1s an anionic group selected from carboxylates, sulphates, sulphonates or
phosphates, n and m are independently 1 or 2 and M 1s hydrogen or a salt forming cation

and mixtures thereof.

Representative examples of anionic surfactants include salts (such as alkaline salts, for
example, sodium salts, ammonium salts, amine salts, amino alcohol salts and magnesium
salts) of the following compounds: alkyl ether carboxylates, alkyl ether sulphates, alkyl
glyceryl sulphonates, alkylamido ether sulphates, alkylarylpolyether sulphates, alkyl
monoglyceride sulphates, alkyl ether sulphonates, alkylamide sulphonates; -alkyl
succinates, alkyl sulphosuccinates, alkyl ether sulphosuccinates, alkylamide
sulphosuccinates; alkyl sulphosuccinamates; alkyl sulphoacetates; alkyl ether phosphates;
acyl sarcosinates, N-acyl methylaminopropionate; acyl isethionates, N-acyltaurates; acyl
lactylates; carboxyalkyl ether of alkyl polyglucosides; alkyl lecithin derivatives. The alkyl
or acyl radical of all of these various compounds, for example, comprises from about 8 to

30 carbon atoms, and the aryl radical, for example, 1s chosen from phenyl and benzyl

groups.

Preferably the anionic surfactants are selected from alkyl ether phosphates, alkyl ether
sulphates, alkyl glyceryl sulphonates, N-acyl sarcosinates, N-acyl taurates, acyl lactylates
and carboxyalkyl ether of alkyl polyglucosides. Yet more preferable surfactants are
selected from alkyl ether phosphates having in average 1 to 20, preferably 1-10 and most
preferably 1-3 ethylene oxide units.

Nonionic surfactants suitable for use in the gel network thickener system include non-

ionic surfactants having an HLB of 7 or more and comprising one or more
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polyethyleneoxide chains wherein each polyethyleneoxide chain contains on average at

least about 50 ethylene oxide units.

Also suitable for use as nonionic surfactants are non-ionic surfactants having an HLB of 7
or more which are free of polyethyleneoxide chains. Representative examples of non-
ionic surfactants free of polyethyleneoxide chains include polyglycerolated fatty acids,
polyglycerolated fatty amides, polyglycerolated alkyl phenols, polyglycerolated a-diols,
polyglycerolated alcohols, alkyl polyglucosides and sugar esters. Preferably, the non-
1onic surfactants free of polyethyleneoxide chains are selected from alkyl polyglucosides,

sugar esters, polyglyceryl fatty acid esters, alkyl polyglyceryl ethers and mixtures thereof.

Representative examples of non-ionic surfactants comprising one or more
polyethyleneoxide chain wherein each polyethyleneoxide chain contains on average at
least about 50 ethylene oxide units include the following compounds: polyoxyethylene
alkyl ethers, polyethyleneglycol fatty acid esters, polyoxyethylene castor oil,
polyoxyethylene hydrogenated castor oil, polyoxyethylene fatty amides and their
momoethanolamine and diethanolamine derivatives and polyethoxylated fatty amines,

with a number of ethylene oxide groups of at least about 50 and mixtures thereof.

The preferable non-ionic surfactants comprising one or more polyethyleneoxide chain
include polyoxyethylene alkyl ethers having at least about 50, preferably from about 100
to 200 ethylene oxide units, for example steareth-100 and steareth-150.

The cationic surfactants suitable for use in the gel network thickener system are selected
from quaternary ammonium salts or amido-amines having at least one fatty chain

containing at least about 20 carbon atoms and mixture thereof.

The quaternary ammonium salts have general formula N (R;R;R3Ry) X, :
wherein, R, 1s selected from linear and branched radicals comprising about 20 to 30
carbon atoms, R; is selected from linear and branched radicals comprising about 20 to 30

carbon atoms or the same group as radicals R3 to Ry, the radicals Rj3 to R4, which may be
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identical or different, are selected from linear and branched aliphatic radicals comprising
from about 1 to 4 carbon atoms, and aromatic radicals such as aryl and alkylaryl, the
aliphatic radicals may comprise at least one hetero atom such as oxygen, nitrogen,
sulphur and halogens, the aliphatic radicals are chosen, for example, from alkyl, alkoxy
and alkylamide radicals, and wherein X— is an anion selected from halides such as
chloride, bromide and iodide) (C2-Cé6)alkyl sulphates, such as methyl sulphate,
phosphates, alkyl and alkylaryl sulphonates, and anions derived from organic acids, such
as acetate and lactate. The cationic surfactant is preferably selected from, for example, a
behentrimonium chlornide, behenamidopropyltrimonium methosulfate,

stearamidopropyltrimonium chloride, arachidtrimonium chloride and mixtures thereot.

The amido-amine have general formula R’; — CONH(CH;)nNR’,;R’;.

wherein, R’ is selected from linear and branched radicals comprising about 20 to 30
carbon atoms, the radicals R’; and R’;, which may be identical or different, are selected
from hydrogen, linear and branched aliphatic radicals comprising from about 1 to 4
carbon atoms, and aromatic radicals such as aryl and alkylaryl, the aliphatic radicals may
comprise at least one hetero atom such as oxygen, nitrogen, sulphur and halogens, the
aliphatic radicals are chosen, for example, from alkyl, alkoxy and alkylamide radicals,

and wherein n is integer from 1 to 4. The amido-amine is preferably selected from, for

example, behenamidopropyldimethylamine, behenamidopropyldiethylamine,
behenamidoethyldiethyl-amine, behenamidoethyldimethylamine,
arachidamidopropyldimethylamine, arachidamido-propyidiethylamine,

arachidamidoethyidiethylamine, arachidamidoethyidimethylamine, and mixtures thereof.

Particularly preferred gel network thickening systems according to the present invention
include the combination of oxyethylenated fatty alcohols comprising from about 16 to 30
carbon atoms and no more than about 2 units of ethylene oxide and polyoxyethylene alkyl
ethers having at least about 50, preferably from about 100 to 150 ethylene oxide umits.
Another particularly preferred gel network thickening systems according to the present
invention include combination of fatty alcohols comprising from about 14 to 30 carbon

atoms and alkyl ether phosphates.
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One particularly preferred example of the gel network thickener system which provides
incremental salt induced thickening as discussed herein above i1s a gel network thickener

system comprising at least one low HLB surfactant or amphophile with an HLB ot 6 or
less and melting point of at least 30°C, which preterably comprises cetyl or stearyl
alcohol or a mixture thereof, and at least one alkyl ether phosphate comprising about 14
to 18 carbon atoms and having on average about 1 to 5, preferably from about 1 to 3

ethylene oxide units.

More than one surfactant of the above specified types or any combination of the
surfactants can be used. The compositions of the present invention may comprise a total
amount of gel network forming surfactants from about 0.5% to about 30%, preferably
from about 1% to about 15%, and more preferably from about 2% to about 10%. The
weight ratio of the low HLB surfactants to the second specified surtfactants 1s from about

100:1 to about 1:10, preferably from 20:1 to 1:2, and more preferably trom 10:1 to 1:1.

Radical Scavenger

According to the present invention the compositions are typically free of a source of
radical scavenger. The term free as used herein refers to compositions comprising less
than 3%, preferably less than 2%, more preferably less than 1%, even more preterably
less than 0.1%, even more preferably less than 0.01% and even more preferably less than

0.001% and most preferably substantially free of a source of radical scavenger.

As used herein the term radical scavenger refers to compounds according to the general
formula: (I): R-Y-CH)(R?)-R*-(C(H)(R®)-Y-R®),

wherein Y is NR?, O, or S, preferably NR?, n is 0 to 2, and wherein R* is monovalent or
divalent and is selected from: (a) substituted or unsubstituted, straight or branched, alkyl,
mono- or poly-unsaturated alkyl, heteroalkyl, aliphatic, heteroaliphatic, or heteroolefinic
systems, (b) substituted or unsubstituted, mono- or poly-cyclic aliphatic, aryl, or
heterocyclic systems, or (c) substituted or unsubstituted, mono-, poly-, or per-fluoro alkyl

systems; the systems of (a), (b) and (¢) comprising from 1 to 12 carbon atoms and 0 to 5
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heteroatoms selected from O, S, N, P, and Si; and wherein R* can be connected to R’ or
R’ to create a 5, 6 or 7 membered ring; and wherein R', R®>, R’, R, and R® are
monovalent and are selected independently from: (a), (b) and (c) described herein above,

or H.

Preferably, R* is selected from: (a) substituted or unsubstituted, straight or branched,
alkyl, heteroalkyl, aliphatic, heteroaliphatic, or heteroolefinic systems, (b) substituted or
unsubstituted, mono- or poly-cyclic aliphatic, aryl, or heterocyclic systems, or (c)
substituted or unsubstituted, mono-, poly-, or per-fluoro alkyl systems; more preferably
R* is selected from (a) substituted or unsubstituted, straight or branched, alkyl,
heteroalkyl, aliphatic, or heteroaliphatic systems, (b) substituted or unsubstituted, aryl, or
heterocyclic systems, or (c¢) substituted or unsubstituted, mono-, poly-, or per-fluoro alkyl

systems; more preferably substituted or unsubstituted, straight or branched, alkyl, or

heteroalkyl systems.

Preferably, the R* systems of (a), (b), and (c), described herein above, comprise from 1 to
8 carbon atoms, preferably from 1 to 6, more preferably from 1 to 4 carbon atoms and
from O to 3 heteroatoms; preferably from 0 to 2 heteroatoms; most preferably from 0 to 1
heteroatoms. Where the systems contain heteroatoms, preferably they contain 1
heteroatom. Preferred heteroatoms include O, S, and N; more preferred are O, and N; and

most preferred is O.

Preferably, R' R’ R’, R’ and R® are selected independently from any of the systems
defined for R’ above, and H.

In alternative embodiments, any of R', R*, R’, R*, R’, and R® groups are substituted.
Preferably, the substituent(s) is selected from: (a) the group of C-linked monovalent
substituents consisting of: (i) substituted or unsubstituted, straight or branched, alkyl,
mono- or poly-unsaturated alkyl, heteroalkyl, aliphatic, heteroaliphatic, or heteroolefinic
systems, (ii) substituted or unsubstituted, mono- or poly-cyclic aliphatic, aryl, or

heterocyclic systems, or (iii) substituted or unsubstituted, mono-, poly-, or per-fluoro
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alkyl systems; said systems of (i), (i1) and (iii) comprising from 1 to 10 carbon atoms and
0 to 5 heteroatoms selected from O, S, N, P, and Si; (b) the group of S-hinked monovalent
substituents consisting of SA', SCN, SO,A!, SO;A', SSA', SOA', SO,NA'A? SNA'A?
and SONA'A?: (¢) the group of O-linked monovalent substituents consisting of OA',
OCN and ONA'A?: (d) the group of N-linked monovalent substituents consisting of
NA'AZ, (NA'AZA%YY, NC, NA'OA?, NA'SA?, NCO, NCS, NO,, N=NA', N=NOA',
NA'CN, NA'NA%A’: (e) the group of monovalent substituents consisting of COOA',
CON3, CONA',, CONA'COA?, C(=NA')NA'A?, CHO, CHS, CN, NC, and X; and (f) the
group consisting fluoroalkyl monovalent substituents consisting of mono-, poly-, or per-

fluoro alkyl systems comprising from 1 to 12 carbon atoms and 0 to 4 heteroatoms.

For the groups (b) to (e), described above, Al', A° and A’ are monovalent and are
independently selected from: (1) H, (2) substituted or unsubstituted; straight or branched,
alkyl, mono- or poly-unsaturated alkyl, heteroalkyl, aliphatic, heteroaliphatic, or
heteroolefinic systems, (3) substituted or unsubstituted, mono- or poly-cyclic aliphatic,
aryl, or heterocyclic systems, or (4) substituted or unsubstituted, mono-, poly-, or per-
fluoro alkyl systems; said systems of (2), (3) and (4) comprising from 1 to 10 carbon
atoms and 0 to 5 heteroatoms selected from O, S, N, P, and Si; and wherein X 1s a

halogen selected from the group consisting of F, Cl, Br, and 1.

Preferred substituents for use herein include those having a Hammett Sigma Para (o)
Value from —0.65 to +0.75, preferably from —0.4 to +0.5. Hammett Sigma Values are
described in Advanced Organic Chemistry — Reactions, Mechanisms and Structure (Jerry
March, 5" ed. (2001) at pages 368-375). Without being limited by theory, it is believed
that substituents having sigma para ;/alues in the chosen ranges, when substituted onto R
and/or R*, may improve the compound’s toxicological profile without unduly adding an
unfavourable increase in molecular weight that may interfere with the molecule’s ability
to penetrate the hair shaft. Some preferred substituents and their Hammett Sigma Para
values are shown below, in Table A. Additional substituents and their values are shown

in March, at page 370.
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Table A
Substituent | NH, | OH 'H  [coo- |cl COOH | CF;
: -0.57 [-038 |0 0.11 024  |0.44 0.53

__f’re-fefably the above defined radical scaveng.ers_ﬁ;ve a pKa of more than 7 to

prevent the protonation of the nitrogen.

Preferably the present invention further does not comprise radical scavengers according

to the general formula (II) :

OH
Rs R
X
P
R4 R,
"3 (11)

wherein R, Ry, R3, R4, and R5 are each independently selected from H, COO'M", Cl, Br,
SO;M*, NO,, OCH;, OH or a C! to C" primary or secondary alkyl and M 1s either H or
alkali metal. Preferably, the above-described radical scavengers have a pKa of more than

8.5 to ensure protonation of the hydroxy goup.

Preferably the present invention further also does not comprise radical scavengers
according to those selected from group (III) benzylamine, 1midazole, di-tert-
butylhydroxytoluene, hydroquinone, guanine, pyrazine, piperidine, morpholine,

methylmorpholine, 2methyoxyethylamine, and mixtures thereof.

Even more preferably the present invention does not comprise radical scavenger defined
as a species that can react with a carbonate radical to convert the carbonate radical by a

series of fast reactions to a less reactive species, 1.e. a carbonate radical scavenger.

Whilst not being bound by theory, it is believed that the ability of the radical scavenger to

convert the carbonate radical (as described hereinabove) 1s dependant upon the energy ot
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the charge transfer reaction as shown below: (The calculation of the energy of the charge
transfer reaction is detailed hereinafter.)
Scavenger + COs3 — Scavenger &+ CO3”
wherein the energy of the reaction is defined by:-
AH; = AH; (products) - AH¢ (reactants)

= AHp¢ (Scavenger”) + AH; (CO32' ) - AH¢ (Scavenger) - AHg (CO5 ™)
According to the present invention the compositon do not comprise a radical scavenger
having an energy of reaction of from about 0 kcal/mol to about 14 kcal/mol, preferably

from about 1.5 kcal/mol to about 9 kcal/mol.

Additional components

The compositions of the present invention may further comprise additional ingredients
which include, but are not limited to, hair dyeing agents such as oxidative dye precursors,
non-oxidative pre-formed dyes, additional thickeners and / or rheology modifiers,
solvents, enzymes, additional surfactants, conditioning agents, carriers, antioxidants,
stabilizers, chelants, perming actives, perfume, reducing agents (thiolactic acid), hair

swelling agents and/or polymers. Some of these additional components are detailed

hereafter.

Source of alkalizing agent

According to the present invention the composition may optionally comprise at least one
source of alkalizing agent, preferably a source of ammonium ions and or ammonia.
Particularly, prefe<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>