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USE OF A COMPOSITION AND PROCESS INVOLVING THE USE OF A NON-
HYDROXIDE BASE AND A PROTEIN DENATURANT WITH HEAT FOR RELAXING
OR STRAIGHTENING HAIR

CROSS-REFERENCE TO RELATED APPLICATION

[0001] This application claims the benefit of the filing
date of United States Provisional Application No. 61/037,862,
filed March 19, 2008, the contents of which are incorporated

by reference.

BACKGROUND OF THE INVENTION

[0002] Hair straightening or hair relaxing products have
been commercially available for over fifty years for people
who want straighter, more manageable hair. Most commercially
available hair relaxers are composed of a strong hydroxide
base that breaks the bonds in the hair.

fooo3] Commercial products based only on alkaline metal
hydroxides such as sodium hydroxide and lithium hydroxide are
typically used to straighten or relax curly/kinky hair. There
are primarily four different types of alkaline metal hydroxide
hair straighteners in use: calcium hydroxide, lithium
hydroxide, sodium hydroxide, and potassium hydroxide. The
straightening product is usually applied gquickly and can only
remain in the hair for a very limited amount of time. Due to
the alkalinity of such products, 1if the product is not rinsed
from the hair at the appropriate time, damage toO the hair can
occur, as well as chemical burns to the scalp and areas
surrounding the hair.

[0004] Other relaxing formulations use guanidinium
hydroxide which can be formed from the reaction of guanidine
carbonate and a very small amount of soluble hydroxide such as
calcium hydroxide. The reaction between these two compounds
leads to the formation of guanidinium hydroxide and calcium

carbonate, which precipitates in the composition. The presence
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of this precipitate makes the final rinsing of the hair much
more difficult and leaves on the hair and the scalp mineral
particles that give 1t a coarse feel and an unattractive
appearance resembling dandruff, although such a system may
provide a better relaxing efficacy and better skin tolerance.
However, these technologies using hydroxide bases are very
aggressive for the hair and the scalp and require very strict
control of the application time to avoid excessive irritation
and impairment of the hair, which may go as far as breaking of
the hair.

[0005] Other hair relaxing or straightening systems may
involve the use of protein denaturants in combination with
heat in the absence of hydroxide or non-hydroxide bases.
Protein denaturants are compounds which cause a reversible
unfolding of a protein.

[0006] Thus, the object of the present invention 1is to
provide a hair straightening or relaxing process which 1is
safer than, yet more effective as, conventional processes. It
was surprisingly discovered that the use of such a process
involving the use of at least one non-hydroxide base, at least
one protein denaturant, and a combination of heat and means
for physically smoothing hair resulted in significantly better

straightening efficiency.

BRIEF SUMMARY OF THE INVENTION
[0007] The present invention is directed to a process for
straightening or relaxing hair involving the steps of:
(a) providing a hair straightening/relaxing composition
containing:
(1) from about 0.1 to about 50% by weight of at least one
non-hydroxide base;
(ii) from about greater than 0% to about 50% of at least

one protein denaturant;
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(1id) remainder, te 100%, a cosmetically acceptable
medium, all weights based on the weight of the hair
straightening/relaxing composition;
(b) contacting the hair with the hair straightening/relaxing
composition to form treated hair;
(c) optionally, rinsing the  hair straightening/relaxing
composition from the treated hair;
(d) optionally, contacting the treated hair with a non-
volatile oil; and
(e) smoothing the treated hair using a combination of heat and

means for physically smoothing hair.

DETAILED DESCRIPTION OF THE INVENTION

[0008] Other than in the operating examples, or where
otherwise indicated, all numbers expressing gquantities of
ingredients and/or reaction conditions, are to be understood
as being modified in all instances by the term “about”.

[0009] It has been surprisingly found that by employing
the process of the present invention, straightening/relaxing
of hair can be achieved in a manner which is less harmful to a
user’s skin and hair than conventiocnal hair
straightening/relaxing processes.

[{0010] Conventional products, which employ large amounts
of hydroxide, have a tendency to cause skin dirritation, as
well as damage to the hair itself, due to the use of large
amounts of hydroxide in said products. However, by using a
product containing a non-hydroxide base, a protein denaturant,
and then smoothing the hair by employing a combination of heat
and means for physically smoothing the hair, satisfactory
straightening/relaxing of the hair can be achieved in a manner
that is less harmful to both skin and hair.

[0011] Suitable non-hydroxide bases for use in the present
invention are those bases having a pKa of from about 0 to

about 15, preferably from about 1 to about 14, and more
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preferably from about 2 to about 13. These may be chosen from
organic bases and inorganic bases.

[0012] Organic bases generally include nitrogen-containing
bases which do not completely disassociate 1in water. Examples
thereof include, but are not limited to, ethylamines,
ethyleneamines, ethanolamines, quinoline, aniline, pyridine,
basic amino acids, and their derivatives.

Particularly preferred nitrogen-containing bases include
ethylenediamines, monoethanolamines, arginine, lysine, and
their derivatives, and mixtures thereof.

[0013] Inorganic bases generally include alkali metal
phosphates and carbonates such as, for example, sodium
phosphate, potassium phosphate, sodium carbonate, sodium
bicarbonate, potassium carbonate, potassium bicarbonate, and
their derivatives.

[0014] Tnorganic bases may also include alkali metals of
carboxylates such as, for example, sodium acetate, potassium
acetate, sodium citrate, and potassium citrate, and their
derivatives.

{0015] Particularly preferred inorganic bases include
potassium phosphate, sodium phosphate, and sodium carbonate.
[o016] The non-hydroxide base is typically employed in the
hair straightening/relaxing composition in an amount of from
about 0.1% to about 50% by weight, preferably from about 0.1%
to about 30% by weight, preferably from about 0.1% to about
10% by weight, based on the total weight of the composition.
[0017] Suitable protein denaturants for use in the present
invention can be chosen from ureas, guanidines, amidines,
urethanes, aromatic monohydroxylated, dihydroxylated,
trihydroxylated or polyhydroxylated derivatives, nitrogen
heterocycles of the imidazole or triazole family, carboxylic
acids and amide and thiocamide derivatives thereof, thioureas,

amino acids, alcohols, polyols, amine oxides, surfactants
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containing sugar, choline, deoxycholine or polyethylene glycol
units, metal salts and sulfamides.

[0018] As "urea" that may be used as relaxing active
agent, this term refers to any derivative comprising in its
chemical formula a carbonyl group simply bonded to 2 nitrogen
atoms. These ureas are more particularly selected from the

compounds of general formulae (I) and (II) below:

0
R3 ’/,Jl\\~ R1
\\T T/’

R4 R2
(I)
in which:
[0019] R1, R2, R3 and R4 represent, independently:
[0020] (i) a hydrogen atom, or
[0021] (ii) a linear or branched lower C1-C4 alkyl or

alkenyl radical, optionally substituted with a radical chosen
from: hydroxyl, amino, dimethylamino, carboxyl or carboxamide
or N-methylcarboxamide.

[0022] When R1, R2 and R3 represent a hydrogen atom, R4
may also denote a radical chosen from the following:
carboxamide; methoxy; ethoxy; 1,2,4-triazolyl; cyclopentyl;
methoxycarbonyl; ethoxycarbonyl; CO--CH==CH--COOH; phenyl
optionally substituted with a chlorine atom or a hydroxyl
radical; benzyl; or 2,5-dioxo-4-imidazolidinyl.

[0023] When R1 and R3 represent a hydrogen atom, RZ may
also represent a hydrogen atom or a methyl or ethyl radical
and R4 an acetyl radical.

[0024] When R1=R2=H, R3 and R4 may also form, with the
nitrogen atom that bears them, a piperidine or 3-

methylpyrazole or 3,5-dimethylpyrazole or maleimide ring.
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[0025] Finally, R1 and R2, and also R3 and R4, may also

form, with the nitrogen atom that bears them, an imidazole

ring.

O

RA—N N—RH
A
(I1)

[0026] in which:
[0027] R5 and R6 represent, independently of each other:
[0028] (i) a hydrogen atom, oOr
[0029] (1ii) a linear or Dbranched C1-C4 lower alkyl

radical, optionally substituted with a radical chosen from:
hydroxyl, amino, dimethylamino, carboxyl or carboxamide.

[0030] and A represents the radicals: CH2-CH2 or CH==CH or
CH2-CO or CO--NH or CH==N or CO--CO or CHOH--CHOH or (HOOC) CH-
-CH or CHOH--CO or CH2-CH2-CH2 or CH2-NH--CO or CH== (CH3)--CO
or NH--CO--NH or CH2-CH2-CO or CH2-N(CH3)--CH2 or NH--CH2-NH
or CO--CH(CH3)--CH2 or CO--CH2-CO or CO--NH--CO or CO--
CH(COOH)--CH2 or CO--CH==C(COOH) or CO--CH==C(CH3) or CO--
C(NH2)==CH or CO--C{(CH3)==N or CO--CH==CH or CO--CH==N or CO--

N==CH.
[0031] As "guanidine" that may be used as relaxing active
agent, this term means any derivative comprising in its

chemical formula at least one carbon atom doubly bonded to a
nitrogen atom and singly bonded to two other nitrogen atoms.
These guanidines are more particularly selected from the

compounds of general formula (III) below:
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N/JU
R4\\N/,ﬂ\\N/,RZ
ko
(ITIT)

[0032] in which:
[0033] R1, R2, R3, R4 and R5 represent, independently:
[0034] (iii) a hydrogen atom, or
[0035] (iv) a linear or branched Cl-c4 lower alkyl or

alkenyl radical, optionally substituted with one or two
radicals chosen from: hydroxyl, amino, dimethylamino, methoxy,
ethoxy, carboxyl, carboxamide, N-methylcarboxamide or SO 3H
[0036] When R1, R2, R3 and R4 represent a hydrogen atom,
RS may also denote a radical chosen from the following:
acetyl; chloroacetyl; carboxamide; methoxy; ethoxy; 1,2,4-
triazolyl; cyclopentyl; methoxycarbonyl; ethoxycarbonyl; CO--
CH==CH--COOH; phenyl optionally substituted with a chlorine
atom or a hydroxyl radical; benzyl; thiazolidone;
benzimidazole; benzoxazole; benzothiazole; or C (==NH) --NR6R7
in which R6 and R7 denote, independently of each other, a
hydrogen atom or a linear oOr branched Cl1-C4 lower alkyl
radical, optionally substituted with one or two radicals
chosen from: hydroxyl, amino, dimethylamino, carboxyl and
carboxamide; or N-methylcarboxamide; or alternatively a phenyl
radical.

[0037] When R1=R2=R3=H, R4 and R5 may alsoc form, with the
nitrogen atom that bears them, a pyrrolidine, piperidine,
pyrazole or 1,2,4-triazole ring, optionally substituted with
one or two radicals chosen from: hydroxyl, amino and carboxyl.
[0038] When R1=R2=H, and R4=H or methyl, R3 and R5 may
also together form a 5-membered ring optionally containing an

OX0 group,
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[0039] and the organic or mineral salts thereof.
[0040] The protein denaturant 1is preferably a urea or a
guanidine, urea derivatives and/or salts, guanidine

derivatives and/or salts, arginine, other compounds and their
salts containing a guanidine moiety, and mixtures thereof.
[0041] Some of the protein denaturants may also fit the
description of the non-hydroxide base and therefore, can be
used as the non-hydroxide base according to the invention.
[0042] As used herein, the term "cosmetically acceptable
medium” is known to one of ordinary skill in the art, and may
comprise, for example, water and/or at least one organic
solvent.

[0043] The hair straightening/relaxing composition
disclosed herein may be, for example, 1in the form of a
thickened cream so as to hold the hair as stiff as possible.
These creams are made in the form of "heavy” emulsions, for
example, based on glyceryl stearate, glycol stearate, self-
emulsifying waxes, fatty alcohols, mineral oil and petrolatum.
[0044] Liquids or gels containing thickeners, such as
carboxyvinyl polymers or copolymers that "stick” the hairs
together and hold them in a smooth position during the leave-
in time, may also be used.

[0045] The hair straightening/relaxing composition as
disclosed herein may also comprise at least one adjuvant
chosen, for example, from silicones in soluble, dispersed and
microdispersed forms, nonionic, anionic, cationic and
amphoteric surfactants, ceramides, glycoceramides and
pseudoceramides, vitamins and provitamins including panthenol,
waxes other than ceramides, glycoceramides and

pseudoceramides, water-soluble and liposoluble, silicone-based

and non-silicone-based sunscreens, nacreous agents and
opacifiers, sequestering agents, plasticizers, solubilizers,
acidifying agents, mineral and organic thickeners,
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antioxidants, hydroxy acids, penetrating agents, fragrances,
and preserving agents.

[0046] Tn the event that surfactants are employed in the
composition of the present invention, said composition may be
used as a shampoo. Similarly, in the event that one were tO
decide to use the composition of the invention as a hair
conditioner, various types of conditioning agents can be added
to the composition in order to facilitate this hair treating
property.

[0047] Smoothing of hair treated with the above-disclosed
hair straightening/relaxing composition involves using a
combination of heat and means for physically smoothing the

hair. The heat necessary to effectuate smoothing should be at
least 50°C; preferably at least 75°C; preferably at least

100°C. The precise amount of heat employed will depend on the
concentration of the non-hydroxide compound present in the
composition. This heat may emanate from any suitable source
such as, for example, a hair dryer or hot/flat iron.

[0048] The means for physically smoothing hair can be any
apparatus capable of physically smoothing the hair such as,
for example, a hair brush or comb. In one embodiment, the
means for smoothing hair also serves as the source for
generating heat such as, for example, a hot/flat iron.

[0049] A pre-alkalizing step may also be used before the
application of the inventive composition. This renders the
hair straightening/relaxing process more efficient and less
time-consuming.

[0050] The alkaline composition may be employed in any
suitable form. Examples thereof include, but are not limited
to, a shampoo, a conditioner or an alkaline solution in
general. In a particularly preferred embodiment, the alkaline
composition is in the form of a shampoo which would facilitate
both the pre-alkalizing and cleaning of the hair at the same

time.
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[0051] According to one embodiment of the present

invention, there is provided a process for straightening or

relaxing hair involving the steps of: (a) contacting the hair
with the above-disclosed hair straightening/relaxing
composition to form treated hair; (b) optionally, rinsing the

hair straightening/relaxing composition from the treated hair,
after it has been in contact with the hair for a period of
less than 60 minutes, preferably less than 40 minutes,
preferably less than 30 minutes, preferably less than 20
minutes; (c) optionally, contacting the treated hair with a
non-volatile o0il <chosen from plant, animal, mineral and
synthetic oils; and (d) smoothing the treated hair using a
combination of heat and means for physically smoothing hair.
[0052] As is disclosed above, the hair
straightening/relaxing composition may either be left on the
hair, or rinsed out. As for the non-volatile oil, if
employed, it will preferably remain on the hair.

[0053] According to another embodiment of the present
invention, there 1is provided a process for straightening or
relaxing hair involving the steps of: (a) optionally,
contacting the hair with a non-volatile oil chosen from plant,
animal, mineral and synthetic oils; (b) smoothing the treated
hair using a combination of heat and means for physically
smoothing hair to form smoothed hair; (c) contacting the
smoothed hair with the hair straightening/relaxing composition
to form treated hair; (d) optionally, rinsing the hair
straightening/relaxing composition from the treated hair after
it has been in contact with the hair for a period of less than
60 minutes, preferably less than 40 minutes, preferably less
than 30 minutes, preferably less than 20 minutes; and (e)
optionally, smoothing the treated hair using a combination of
heat and means for physically smoothing hair to form smoothed

hair.

10
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[0054] It should be noted that the steps of: contacting
the hair with a non-volatile oil; and smoothing the hair, may
be performed prior to and/or after application of the hair
straightening/relaxing composition.

[0055] In commercially available hair straightening or
relaxing compositions, the highly caustic hydroxide compound
such as sodium hydroxide must be used 1in order to
satisfactorily straighten/relax the hair without heat. In the
present invention, however, the less caustic and the lower
concentrations of the non-hydroxide compound can be used
because of the synergy realized by using a combination of heat
and an apparatus capable of physically smoothing the hair.
Without intending to be bound by theory, it is believed that a
synergistic effect in hair straightening/relaxing is realized
due to an induced supercontraction and denaturation of hair
protein caused by the combination of heat and physical
smoothing.

[0056] Moreover, due to the less caustic and the lower
concentrations of the non-hydroxide compound being used, a
barrier substance is not required when using the hair
straightening/relaxing composition of the present invention.
Commercially available hair relaxing products oftentimes
require the hair stylist to apply a barrier substance such as
petrolatum to the skin surrounding the scalp and the area
around the ears. The barrier substance is used to prevent the
skin from becoming irritated if the hair relaxing product
contacts the skin. A barrier substance is not necessary when
using the process of the present invention because the
concentration and the irritation of the non-hydroxide compound
is much lower.

[0057] The present invention will be Dbetter wunderstood
from the examples which follow, all of which are intended for

illustrative purposes only, and are not meant to unduly limit

the scope of the invention in any way.

11
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EXAMPLES

[0057] General Procedure to Test the Straightening
Efficiency of the Kinky Hair:

[0058] The tests were done on hair swatches made of 30
strands of kinky hair, 8cm long (full length when straight).
The following treatments were performed:

[0059] The hair swatches were shampooed with an alkaline
shampoo (11.5% ALS, 3.5% Cocamidopropyl Hydroxysultaine, pH
8.8) two times. The shampooed hair swatch was then soaked in
the test solution (inventive composition) for 20 minutes. The
treated hair swatch was blotted dry, placed in a humidity
chamber (80%RH) for 30 minutes and straightened by passing a
flat iron (400°F) through the hair 3 times (5 seconds/pass).
After equilibration at ambient condition for 5 minutes, the
straightened hair was shampooed (15% SLES, pH 6.0) and allowed
to air dry. The straightening efficiency (%$SE) 1is calculated

using the following formula:

%SE = (Lf - Li) / (Ls - Li) x 100

Where : Lf = Final length (after air dry)
i = Initial length (before ironing)
Ls = Straight length (8 cm)

[0060] Example 1. Synergistic Effect of Base and Protein
Denaturant
[0061] Following the General Procedure, the straightening

efficiency of the present invention containing the base and
the protein denaturant (g.s. to 100% with water) was measured.
The synergistic effect of the base and the protein denaturant

in hair straightening 1is shown in Table 1:

12
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[0062] Table 1

Testing Solution %SE
1% MEA 10.6
1% Guanidine Hydrochloride 36.2

1% MEA + 1% Guanidine | 69.2

Hydrochloride

1% MEA 9.6

10% Urea 15.2

1% MEA + 10% Urea 76.7

[0063] Example 2. Straightening Efficiency of Various

Testing Solutions

[0064] Following the General Procedure, the straightening
efficiency of the present invention containing various bases
and the protein denaturants (g.s. to 100% with water) was

measured. The results are shown in Table 2:

[0065] Table 2

Testing Solution

Base Protein Denaturant 3SE

1% MEA 3% Guanidine.HC1 93.0

1% MEA 2% Diamino-Guanidine.HC1 89.4

1% MEA 15% Urea 81.4

1% MEA 3% Aminoguanidine.HCl 93.1

10% Lysine 5% Guanidine.HC1l 76.4

5% Arginine 10% Guanidine.HC1 90.3

[0066] The results from the two examples above show that

the hair straightening efficiency was significantly greater

when using the process consisting of the inventive

13
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compositions and application of heat compared to the process
consisting of compositions that contain only the non-hydroxide

base and application of heat.

14
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What is claimed is:

1. A process for straightening or relaxing hair comprising:
(a) providing a hair straightening/relaxing
composition containing:
(i) from about 0.1 to about b50% by weight of at
least cne non-hydroxide base;
(1ii) from about greater than 0% to about 50% of at
least one protein denaturant;
(iii) remainder, to 100%, a cosmetically acceptable
medium, all weights based on the weight of the hair
straightening/relaxing composition;
(b) contacting the hair with the hair
straightening/relaxing composition to form treated hair;
(c) optionally, rinsing the hair straightening/relaxing
composition from the treated hair;
(d) optionally, contacting the treated hair with a non-
volatile oil; and
(e) smoothing the treated hair using a combination of
heat and means for physically smoothing hair.
2. The process of claim 1 wherein (a) (1) is employed in an
amount of from about 0.1 to about 30% by weight, based on the
weight of the hair straightening/relaxing composition.
3. The process of claim 1 wherein (a) (i) has a pKa of from
about 0 to about 15.
4. The process of claim 1 wherein (a) (1) 1is a nitrogen-
containing base.
5. The process of claim 1 wherein (a) (i) 1s chosen from an

ethyleneamine, an ethanolamine, arginine, lysine, and mixtures

thereof.
6. The process of claim 1 wherein (a) (i) is ethylenediamine.
7. The process of claim 1 wherein (a) (1) is

monoethanoclamine.

8. The process of claim 1 wherein (a) (i) is arginine.

15
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9. The process of claim 1 wherein (a) (i) is lysine.
10. The process of claim 1 wherein (a) (i) 1s chosen from an
alkali metal phosphate, an alkali metal carbonate, and

mixtures thereof.
11. The process of claim 1 wherein (a) (i) may be chosen from

sodium phosphate, potassium phosphate, and mixtures thereof.

12. The process of claim 1 wherein (a) (1) is sodium
carbonate.

13. The process of claim 1 where (a) (ii) is chosen from urea,
guanidine, urea derivatives and/or salts, guanidine

derivatives and/or salts, arginine and mixtures thereof.
14. The process of claim 1 wherein (b) is performed for less
than about 60 minutes.
15. The process of claim 1 wherein (b) is performed for less
than about 20 minutes.
16. The process of claim 1 wherein the process is performed
without the use of a barrier substance.
17. The process of claim 1 wherein (d) is chosen from plant,
mineral, animal and synthetic oils.
18. The process of claim 1 wherein (a) (1) 1is employed in an
amount of from about 0.2 to about 15% by weight, based on the
weight of the hair straightening/relaxing composition.
19. The process of claim 1 wherein the heat employed in step
(e) is at least about 50°C.
20. The process of claim 1 wherein the heat employed in step
(e) is at least about 100°cC.
21. The process of claim 1 wherein the means for physically
smoothing hair is chosen from a brush and a comb.
22. The process of claim 1 wherein step (e) 1is performed
using a hot/flat iron at a temperature of at least about 100°C.
23. A composition for treating hair comprising:

(a) from about 0.2 to about 15% by weight of at

least one non-hydroxide base;

16
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(b) from about greater than 0% to about 50% of at

least one protein denaturant; and

(c) remainder, to 100%, a cosmetically acceptable
medium, all weights based on the weight of the hair

straightening/relaxing composition.

17
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