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Description

Technical Field

[0001] The invention is in the field of hydrogen peroxide based compositions used as for treating hair in permanent
waving, hair coloring, or hair straightening.

Background of the invention

[0002] Hydrogen peroxide containing compositions are used for a variety of purposes. They are excellent disinfectants
and are also widely used in straightening, permanent waving, and oxidative and semi-permanent hair dyeing.
[0003] While hydrogen peroxide is a very effective anti-bacterial ingredient and oxidizing agent, it is also very labile.
The compositions sometimes deteriorate under normal storage conditions. In the case where the compositions are used
to treat hair in permanent wave, straightening or dyeing processes, this creates problems with efficacy. In either salon
or retail environments, if the products are not efficacious then it has an effect on sales and repeat purchases.
[0004] Accordingly, there is a need for improved hydrogen peroxide based compositions that exhibit long term stability
and efficacy.
[0005] It has been discovered that hydrogen peroxide containing compositions comprising
0.001 to 70% of hydrogen peroxide,
0.01 to 10% of citric acid or salts thereof and
0.01 to 10% of tocopherol or tocopherol acetate or tocopheryl linoleate.
[0006] It is an object of the invention to provide a method for stabilizing a hydrogen peroxide composition for use in
permanent waving, oxidative dyeing, or straightening hair, said composition comprising 0.001-70% hydrogen peroxide,
said method comprising formulating said composition with:

- 0.01 to 10% of citric acid or salts thereof, and
- 0.01 to 10% of tocopherol or tocopherol acetate or tocopheryl linoleate.

[0007] It is a further object of the invention to provide a method for permanent waving, straightening or coloring hair,
said method comprising applying to the hair a composition comprising:

- 0.001 to 70% of hydrogen peroxide,
- 0.01 to 10% of citric acid or salts thereof and
- 0.01 to 10% of tocopherol or tocopherol acetate or tocopheryl linoleate.

Summary of the invention

[0008] It is an object of the invention to provide a method for stabilizing a hydrogen peroxide composition for use in
permanent waving, oxidative dyeing, or straightening hair, said composition comprising 0.001-70% hydrogen peroxide,
said method comprising formulating said composition with:

- 0.01 to 10% of citric acid or salts thereof, and
- 0.01 to 10% of tocopherol or tocopherol acetate or tocopheryl linoleate.

[0009] It is a further object of the invention to provide a method for permanent waving, straightening or coloring hair,
said method comprising applying to the hair a composition comprising:

- 0.001 to 70% of hydrogen peroxide,
- 0.01 to 10% of citric acid or salts thereof and
- 0.01 to 10% of tocopherol or tocopherol acetate or tocopheryl linoleate.

Detailed description

[0010] The hydrogen peroxide containing compositions of the invention comprise from 0.001 to 70%, preferably from
about 0.01 to 50%, more preferably from about 0.1 to 35% by weight of the total composition. Preferably the compositions
also contain water. Suggested ranges are from about 1 to 70%, preferably from about 1 to 50%, more preferably from
about 1 to 35% by weight of the total composition.
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The Antioxidant

[0011] The hydrogen peroxide compositions additionally contain 0.01 to 10% of citric acid or salts thereof by weight
of the total composition. The term "antioxidant" means an ingredient that is capable of inhibiting the generation of reactive
oxygen species in hydrogen peroxide, specifically. Suitable optional antioxidants include but are not limited to lower C1,
2, 3, 4, 5, 6, 7, or 8 straight or branched chain alkyl or benzyl ester of a mono-, di-, or tricarboxylic acids. Examples of
salts of citric acid are sodium, potassium, magnesium. Optional antioxidants include, malic acid; ferulic acid; caffeic acid;
and the like. Also optional suitable are ingredients such as are erythorbic acid, gluconic acid, sodium citrate, phytic acid,
salicylic acid, benzoic acid, acetic acid, ascorbic acid, and the like.

The Radical Scavenging Agent

[0012] The hydrogen peroxide composition also contains at least one free radical scavenging agent selected from
tocopherol, tocopherol acetate and tocopheryl linoleate, that is operable to neutralize the reactive oxygen species gen-
erated by the hydrogen peroxide present in the composition. The range is from 0.01 to 10%, more preferably from about
0.05 to 10% by weight of the total composition. Optional suitable radical scavenging agents include, retinol, retinoic acid,
beta carotene, selenium, and the like.

Other Ingredients

Lipophilic Ingredients

[0013] The hydrogen peroxide composition may be in the solution or emulsion form, and if in the emulsion form the
composition may comprise from about 0.001-80%, preferably from about 0.005-75%, more preferably from about
0.01-70% by weight of the total composition of lipophilic ingredients.
[0014] Lipophilic ingredients may be liquids, solids or semi-solids at room temperature. They may be silicone or organic.
[0015] Examples of suitable oils include silicone oils such as cyclic volatile silicones such as cyclomethicone; linear
volatile or nonvolatile silicones such as dimethicone, dimethicone copolyol, cetyl dimethicone copolyol, phenyl trime-
thicone, diphenyl dimethicone, phenyl dimethicone, trimethylsiloxyphenyl dimethicone, cetyl dimethicone, and the like.
[0016] Also suitable are synthetic or natural organic oils such as esters formed by the reaction of aliphatic or aromatic
mono-, di-, or tricarboxylic acids having from about 2 to 50 carbon atoms, and aliphatic or aromatic mono-, di-, or
polyhydric alcohols having from about 1 to 50 carbon atoms. Further examples of such esters include fatty (C6-30) acid
esters of glycerin and stearic acid, oleic acid, palmitic acid, linoleic acid, myristic acid, isostearic acid, and the like, such
as glyceryl stearate, diglyceryl distearate, glyceryl isostearate, diglyceryl diisostearate, glyceryl oleate, diglyceryl dioleate,
glyceryl myristate, etc. Also suitable are fatty (C6-30) acid esters of fatty (C6-30) alcohols such as hexyl laurate, hexyl
stearate, octyldodecylneopenatanoate, myristyl myristate, isononyl isononanoate, isostearyl palmitate, and the like.
[0017] Also suitable are C6-30 fatty acids or fatty alcohols, including but not limited to cetyl alcohol, stearyl alcohol,
behenyl alcohol, myristyl alcohol, and the like.

Emulsifiers

[0018] It may be desirable to include one or more emulsifiers in the compositions of the invention. If present, from
about 0.001 to 50%, preferably from about 0.01 to 40%, more preferably from about 0.05 to 35% by weight of the
composition is suitable. Emulsifiers include nonionic surfactants such as alkoxylated fatty alcohols which are identified
by the name following by a number which specifies the number of repeating ethylene oxide units in the fatty alcohol. For
example, Steareth 2 means stearyl alcohol containing 2 ethylene oxide units. Suitable emulsifiers include Steareth-2 to
200; Ceteth 2 to 500; myreth 2 to 500; Beheneth 2 to 500; Isosteareth-2 to 500; and the like.
[0019] Also suitable are esters of polyethylene glycol, such as PEG esters of fatty acids such as stearic, myristic, oleic,
linoleic, linolenic, behenic, isostearic, and so on. Examples include PEG-2 to 500 stearate, PEG-2 to 500 behenate,
PEG-2 to 500 myristate, PEG-2 to 500 oleate, and the like.
[0020] Also suitable are phospholipid based emulsifiers such as lecithin, sphingolipids, and the like.

Conditioning Agents

[0021] It may also be desirable to include one or more cationic ingredients in the composition. In the case of hair
compositions the cationic ingredients provide conditioning benefits. If present, suggested ranges are from about 0.01
to 45%, preferably from about 0.05 to 40%, more preferably from about 0.1 to 30% by weight of the total composition.
Suitable agents may be cationic quaternary ammonium compounds or cationic polymers, for example those having the
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INCI names "Quaternium" (cationic compounds) or "Polyquaternium" (cationic polymers). Examples include Quaternium
8, 14, 15, 16, 18, 22, 24, 26, 27, 30, 33, 43, 45, 51, 52, 53, 56, 60, 61, 63, 70, 71, 72, 73, 75, 77, 78, 80, 81, 82, 83, 84,
85, 86, 87, 88, 89, 90, 91, 92, and 93. Examples of Polyquaterniums that are suitable include Polyquaternium 1, 2, 4,
5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 22, 24, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 39, 42, 43, 44,
45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75,
76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 86, 87, and 88.
[0022] The composition may contain other ingredients including preservatives, humectants, colorants, and the like.
[0023] The invention will be further described in connection with the following examples which are set forth for the
purposes of illustration only.

EXAMPLE 1

[0024] A developer composition according to the invention was prepared as follows:

[0025] The composition was prepared by combining the ingredients and mixing well to form an oil in water emulsion.

EXAMPLE 2

[0026] The composition of Example 1 was tested against a standard developer composition having the following
formula:

Ingredient % by weight

Water QS

Hydrogen peroxide 6.00

Glyceryl stearate/PEG-100 stearate 5.00

Steareth-21 4.50

Cetyl alcohol 2.70

Fragrance 0.20

Citric acid 0.10

Ascorbyl palmitate 0.02

Lecithin 0.025

Glyceryl oleate 0.0075

Glyceryl stearate 0.02

Tocopherol 0.0255

% by weight

Water QS

Hydrogen peroxide 6.00

Glyceryl stearate/PEG-100 stearate 5.00

Steareth-21 4.50

Cetyl alcohol 2.70

Polyquaternium-10 0.35

Fragrance 0.20

Phosphoric acid 0.10

Tetrasodium EDTA 0.10

Trisodium phosphate 0.08
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[0027] The initial hydrogen peroxide concentration in % by weight was measured for the Example 1 and 2 compositions
and recorded. Specifically, 0.2 to 0.25 grams of sample was weighed into an Erlenmeyer flask. Sulfuric acid, 50 ml of a
10% sulfuric acid solution and 50 ml of purified water was added to the flask. The mixture was titrated with a N/10, 0.1N
solution of potassium permanganate until the first pink endpoint was reached, which persisted for 20-30 seconds. The
percentage of hydrogen peroxide was calculated as follows: 

where V = volume in ml of potassium permanganate
N = normality of potassium permanganate solution
Ws = the weight of the sample in grams 

[0028] The Boil Test, a procedure for determining the stability of hydrogen peroxide in compositions was performed.
Example 1 and 2 compositions were maintained at a temperature of 95° C. for 24 hours. The ratio of final to original
hydrogen peroxide concentration was determined and expressed as % stability. The test was performed by first passi-
vating the volumetric flasks in 10% citric acid. The flasks were then rinsed thoroughly with distilled or deionized water
and dried. Test samples, 75 grams of Example 1 and 2 compositions were placed in separate volumetric flasks. The
unstoppered flask was placed into a 95° C water bath for 24 hours so that the flask was immersed in the water but not
touching the bottom of the bath. After 24 hours the flasks were removed from the bath and the contents cooled to room
temperature (25° C.). The volume of liquid in the flask was readjusted to 75 grams with addition of distilled water. The
solution was then re-analyzed for hydrogen peroxide concentration using the same procedure. The hydrogen peroxide
concentration was calculated.
[0029] In general, compositions that record stability values of 90% or greater at 95° C. for 24 hours can generally be
expected to exhibit satisfactory shelf stability under normal room temperature storage conditions.
[0030] In addition, a procedure to predict high temperature stability, of hydrogen peroxide in compositions was per-
formed. Example 1 and 2 compositions were maintained at a temperature of 66° C. for 7 days. The ratio of final to original
hydrogen peroxide concentration was determined and expressed as % stability. The test was performed by first cleaning
the volumetric flasks in 10% NaOH for a minimum of one hour. The flasks were then rinsed thoroughly with distilled or
deionized water. The flasks were then immersed in 10% nitric oxide, rinsed thoroughly again with distilled water, then
covered loosely with aluminum foil and dried in an oven at 100 to 110° C. Test samples, 50 ml. of Example 1 and 2
compositions were placed in separate volumetric flasks. The unstoppered flask was placed into a 66° C. water bath for
7 days so that the flask was immersed in the water but not touching the bottom of the bath. After 7 days the flasks were
removed from the bath and the contents cooled to room temperature (25° C.). The volume of liquid in the flask was
readjusted to 50 ml with addition of distilled water. The solution was then re-analyzed for hydrogen peroxide concentration
using the same procedure. The hydrogen peroxide concentration was calculated.
[0031] In general, compositions that record stability values of 90% or greater at 66° C. can generally be expected to
exhibit satisfactory shelf stability for at least 12 month under normal room temperature storage conditions.
[0032] The test results for Examples 1 and 2 compositions are set forth below:

[0033] The above results demonstrate that the composition of the invention (Example 1) exhibits substantially improved
stability from degradation. The amount of hydrogen peroxide efficacy lost after the boil test is very small compared to
the hydrogen peroxide efficacy of the prior art compositions.
[0034] While the invention has been described in connection with the preferred embodiment, it is not intended to limit
the scope of the invention to the particular form set forth but, on the contrary, it is intended to cover such alternatives,

Composition Pre-24 hour boil test After 24 hour boil test

%H2O2 %H2O2 % Loss H2O2

Example 2 6.137 1.270 79.

Example 1 (after storage at room temperature for 5 weeks) 6.160 6.085 1.218

Example 1 (after storage at 45° C. for 5 weeks) 6.100 5.950 2.460
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modifications, and equivalents as may be included within the scope of the invention as defined by the appended claims.

Claims

1. A method for stabilizing a hydrogen peroxide composition for use in permanent waving, oxidative dyeing, or straight-
ening hair, said composition comprising 0.001-70% hydrogen peroxide, said method comprising formulating said
composition with:

- 0.01 to 10% of citric acid or salts thereof, and
- 0.01 to 10% of tocopherol or tocopherol acetate or tocopheryl linoleate.

2. The method of claim 1 wherein the composition is in the form of an oil in water emulsion.

3. The method of claim 1, wherein the composition comprises 0.005-75% of at least one lipophilic ingredient and about
0.001 to 50% of at least one emulsifier.

4. A method for permanent waving, straightening or coloring hair, said method comprising applying to the hair a
composition comprising:

- 0.001 to 70% of hydrogen peroxide,
- 0.01 to 10% of citric acid or salts thereof and
- 0.01 to 10% of tocopherol or tocopherol acetate or tocopheryl linoleate.

5. The method according to claim 4, wherein the composition comprises 0.005-75% of at least one lipophilic ingredient;
and 0.001 to 50% of at least one emulsifier.

6. The method according to claim 5, wherein the at least one lipophilic ingredient comprises a silicone oil, an organic
oil, or a fatty alcohol.

7. The method according to claim 6, wherein the organic oil comprises a fatty acid ester of glycerin.

8. The method according to claim 4, wherein the composition comprises:

- 0.005 to 75% of at least one lipophilic ingredient selected from fatty alcohols or glyceryl esters of fatty acids,
- 0.001 to 50% of at least one nonionic surfactant which is a fatty alkoxylated alcohol, PEG fatty acid ester, or
mixtures thereof.

9. The method according to claim 8, wherein the lipophilic ingredient comprises cetyl alcohol, glyceryl stearate, or
mixtures thereof; the nonionic surfactant comprises Steareth, PEG stearate, or mixtures thereof.

Patentansprüche

1. Verfahren zur Stabilisierung von Wasserstoffperoxidzusammensetzungen zur Verwendung für Dauerwellen, oxida-
tives Färben oder Glätten von Haar, wobei die Zusammensetzung 0,001-70% Wasserstoffperoxids umfasst, wobei
das Verfahren das Formulieren der Zusammensetzung umfasst mit:

- 0,01 bis 10% Zitronensäure oder Salzen davon und
- 0,01 bis 10% Tocopherol oder Tocopherolacetat oder Tocopheryllinoleat.

2. Verfahren nach Anspruch 1, wobei die Zusammensetzung in Form einer Öl-in-Wasser-Emulsion vorliegt.

3. Verfahren nach Anspruch 1, wobei die Zusammensetzung 0,005-75% mindestens eines lipophilen Bestanteils und
etwa 0,001 bis 50% mindestens eines Emulgators umfasst.

4. Verfahren zur Herstellung von Dauerwellen, zum Glätten oder Färben von Haar, wobei das Verfahren das Auftragen
auf das Haar einer Zusammensetzung umfasst, die Folgendes umfasst:
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- 0,001 bis 70% Wasserstoffperoxid,
- 0,01 bis 10% Zitronensäure oder Salze davon und
- 0,01 bis 10% Tocopherol oder Tocopherolacetat oder Tocopheryllinoleat.

5. Verfahren nach Anspruch 4, wobei die Zusammensetzung 0,005-75% mindestens eines lipophilen Bestandteils und
0001 bis 50% mindestens eines Emulgators umfasst.

6. Verfahren nach Anspruch 5, wobei der mindestens einen lipophilen Bestandteil ein Siliconöl, ein organisches Öl
oder einen Fettalkohol umfasst.

7. Verfahren nach Anspruch 6, wobei das organische Öl einen Fettsäureester von Glycerin umfasst.

8. Verfahren nach Anspruch 4, wobei die Zusammensetzung Folgendes umfasst:

- 0,005-75% mindestens eines lipophilen Bestandteils ausgewählt von Fettalkoholen oder Glycerylestern von
Fettsäuren,
- 0,001 bis 50% mindestens eines nichtionischen Tensids, das ein fettalkylierter Alkohol, PEG-Fettsäureester
oder Mischungen davon ist.

9. Verfahren nach Anspruch 8, wobei der lipophile Bestandteil Cetylalkohol, Glycerylstearat oder Mischungen davon
umfasst, wobei das nichtionische Tensid Steareth, PEG-Stearat oder Mischungen davon umfasst.

Revendications

1. Procédé de stabilisation d’une composition de peroxyde d’hydrogène destinée à être utilisée pour une permanente,
une coloration oxydative, ou un lissage des cheveux, ladite composition comprenant de 0,001 à 70 % de peroxyde
d’hydrogène, ledit procédé comprenant la formulation de ladite composition avec :

- de 0,01 à 10 % d’acide citrique ou de sels de celui-ci, et
- de 0,01 à 10 % de tocophérol ou d’acétate de tocophérol ou de linoléate de tocophéryle.

2. Procédé selon la revendication 1, dans lequel la composition est sous la forme d’une émulsion huile dans l’eau.

3. Procédé selon la revendication 1, dans lequel la composition comprend de 0,005 à 75 % d’au moins un ingrédient
lipophile et environ 0,001 à 50 % d’au moins un émulsifiant.

4. Procédé pour permanente, lissage ou coloration des cheveux, ledit procédé comprenant l’application aux cheveux
d’une composition comprenant :

- de 0,001 à 70 % de peroxyde d’hydrogène,
- de 0,01 à 10 % d’acide citrique ou de sels de celui-ci, et
- de 0,01 à 10 % de tocophérol ou d’acétate de tocophérol ou de linoléate de tocophéryle.

5. Procédé selon la revendication 4, dans lequel la composition comprend de 0,005 à 75 % d’au moins un ingrédient
lipophile ; et de 0,001 à 50 % d’au moins un émulsifiant.

6. Procédé selon la revendication 5, dans lequel le au moins un ingrédient lipophile comprend une huile silicone, une
huile organique, ou un alcool gras.

7. Procédé selon la revendication 6, dans lequel l’huile organique comprend un ester d’acide gras de glycérine.

8. Procédé selon la revendication 4, dans lequel la composition comprend :

- de 0,005 à 75 % d’au moins un ingrédient lipophile choisi parmi les alcools gras ou les esters de glycéryle
d’acides gras,
- de 0,001 à 50 % d’au moins un tensioactif non ionique qui est un alcool alcoxylé gras, un ester d’acide gras
de PEG, ou leurs mélanges.
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9. Procédé selon la revendication 8, dans lequel l’ingrédient lipophile comprend l’alcool cétylique, le stéarate de gly-
céryle, ou leurs mélanges ; et le tensioactif non ionique comprend le Steareth, le stéarate de PEG, ou leurs mélanges.
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