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ABSTRACT OF THE DISCLOSURE

A hair care composition containing inorganic fluoride crosslinker for
straightening, smoothing, and/or relaxing bair, and a method for using the hair care
composition a hair care composition containing an inorganic fluoride- for
straightening, smoothing, defrizzing, curling and/or relaxing of hair, and its method
of use in a variety of hair care products, e.g., straightener solution, shampoo,
conditioner, color binding treatment, volumizing treatment, a combination thereof,

etc. The hair care composition is formaldehyde-free, even when heated.
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HAIR TREATMENT AND REVITALIZING COMPOSITION AND
METHODS

BACKGROUND OF THE DISCLOSURE

1. Field of Disclosure

[0001] The present disclosure relates to a hair care composition containing an
inorganic fluoride for straightening, smoothing, defrizzing, curling and/or relaxing
of hair, and its method of use in a variety of hair care products, e.g., straightener
solution, shampoo, conditioner, hair color binding treatment, hair volumizing

treatment, combinations thereof, etc.

2. Description of Related Art

[0002] During the past few vears, there has been a growing trend in the market
for semi-permanent curl reduction and change in the configuration of hair with
minimum hair damage. These products affect the style configuration of hair with
discernible curl reduction and easiness of styling attributes including shine, luster,

smoothness, volume reduction, and feel of hair.

[0003] Conventional techniques [or temporary smoothing and removing curls
have been by applying pomades on hair, followed by combing with uncontrollable
hot, heated metal combs. These techniques have many serious drawbacks,

mncluding scalp burning and hair damage from excessive heat.

[0004] Recently, improvements have been made to conventional techniques for
smoothing and straightening hair that use controllable flat irons and curling irons.
However, the straightening and smoothing effects on hair by these improved
methods are only temporary, and total reversion occurs when the person perspires,

or is exposed to high humidity, and especially after a single shampoo.
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[0005] The technique of achieving semi-permanent results of straightening and
smoothing was introduced by Brazilian hair stylists using solutions that contained
formaldehyde in amounts from 0.2 — 1.5%, to reduce curl, with longevity of about
four to six shampoos. A technique known as “escova progressiva,” where the hair
was shampooed several times with high pH shampoos of about a pH of 8.5 to swell
the hair, and then a “defrizz lotion” containing the formaldehyde and thermal
protectors was applied on the hair and processed for 20 — 30 minutes. The hair was
then blow dried and flat ironed. The results from this Brazilian process resulted in
temporarily straight, silky, shiny and smooth hair. In order to attain semi-
permanent results lasting beyond two to three shampoos, this process required

weekly repeat applications.

[0006] Recently, several products have entered the market labeled as “keratin
treatments.” These products have one or more keratin crosslinkers, solubilized
keratin protein fractions, emollients, surfactants/emulsifiers, and preservatives.
The keratin crosslinkers include monoaldehydes, dialdehydes and polyaldehydes at
concentrations of 2% to 10%. The chemical crosslinking and hardening of the
proteins with the aldehvdes is due to the Maillard reaction. The monoaldehydes
are referred to as formol, methanal, or acetaldehyde. These aldehyde-based keratin
treatment products have many disadvantages. The major disadvantage with the
aldehyde products is their toxicological profiles, creating safety and health

concerns.

[0007] Formaldehyde, also known as “formol,” “methanal,” or “methylene
glycol,” 1s a suspected carcinogen. Formaldehyde can cause contact dermatitis.

Some hair stylists have become ill from repeated exposure to these hair treatments.

[0008] Formaldehyde is a colorless, strong-smelling and hazardous chemical
that is found in hair smoothing treatments, including the Brazilian Blowout®,
owned by Creme De Le Crem Inc. of West Hollywood, California. The Brazilian
Blowout is regarded as being a more effective and less time-consuming choice
than other hair-straightening methods, including conventional relaxers, Japanese

thermal processing or keratin based treatments.
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[0009] In 2011, the Brazilian Blowout has faced warmings and investigations
by the Occupational Safety and Health Administration (OSHA) and the U.S. Food
and Drug Administration (FDA) for mislabeling its products as “formaldehyde
free,” when in fact their products contain methylene glycol, a liquid form of the
chemical that emits formaldehyde gas when heated. Thus, salon workers and users
of the product are exposed to formaldehyde during the entire hair straightening
process (typically lasting two hours), especially during some of the key steps of the

process, such as blow drying and flat ironing.

[0010] Formaldehyde can cause immediate reactions to the immune system,
and it is a cancer hazard. It is listed as a human carcinogen in the 12" Report on
Carcinogens published by the National Toxicology Program. Exposure to
formaldehyde can be highly irritating to the eye, nose and throat, which can cause
coughing and sneezing. Formaldehyde can cause severe allergic reactions of the
skin, eyes, and respiratory tract, and long term exposure to low levels in the air can
cause asthma-like respiratory problems and skin irritations such as dermatitis and

itching. In women, exposure to formaldehyde can also cause menstrual disorders.

[0011] If hair salons do choose to use the hair straightening treatments that
contain formaldehyde, they must comply with strict requirements set out in
OSHA'’s formaldehyde standard, which sets a permissible exposure limit for
formaldehyde in the workplace at 0.75 parts of formaldehyde per million parts of
air (0.75 ppm). Furthermore, the standard requires that employers test the air to
find out the level of formaldehyde present in the air when the product is being

used.

[0012] The difficulty and costs of complying with standards for formaldechyde
places a significant burden on salon owners who choose to use hair smoothing
products that contain or emit formaldehvde. Due to the health concerns of using
hair straightening products that contain formaldehyde, some salons have stopped

offering the Brazilian Blowout treatment, at the cost of losing customers.
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[0013] Products containing more than 0.10% formaldehyde are prohibited in
the marketplaces of several countries. Since these products are unstable, they are
formulated with a large excess of formaldehyde exceeding the permissible level.
At levels of less than 2% formaldehyde, limited crosslinking and polymerization
occurs on hair with some level of curl relaxation with shiny and better fiber
alignment shown as frizz reduction. The curl reversion is almost quantitative
within two or three shampoos, but the cuticular attributes have a few more
shampoos of longevity. At higher concentrations of formaldehyde (4 — 8%), high
crosslinking and fast rates of polymerization occur with a discernable curl
reduction of hair. Also, at these high levels, there is no need for a waiting period

of 72 hours, and hair can be shampooed on the same or next day.

[0014] Even though the hair appears shiny and healthy, the formaldehyde
polymerization seals the cuticle and traps some of the formula agents into the hair
shaft or cortex, making the hair unhealthy. This is due to the water displacement
and changes to the melanin, cortical cells, and matrix of hair. Over time, the
changes in the cortical cells and microfilaments are irreversible and result in hair
damage. Repeat treatments can amplify this damage, which results in fiber failure

and hair breakage.

[0015] The present inventors have unexpectedly discovered that the application
of an inorganic fluoride, such as a sodium fluoride, is a unique non-toxic, non-
carcinogenic, product that can be used to straighten, smooth, defrizz or curl hair. It
is unexpected since sodium fluoride has never been associated with hair care and
nothing found in the literature would suggest to one of ordinary skill in the art the
use of such an inorganic fluoride in hair care formulation for the purpose of
straightening, smoothing, defrizzing, or curling hair. Moreover, the use of sodium
fluoride, as an inorganic salt, in a hair care product ingredient is completely
counterintuitive. That is, one would typically avoid the use of inorganic salts
generally in hair care formulations, since these salts are known to cause build-up
on the hair and many hair cleansing products (e.g., chelating shampoos) are
formulated to remove inorganic salts from the hair rather than add such salts to the

hair.
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SUMMARY

[0016] The present disclosure provides a composition to apply to hair that
contains fluoride for straightening, smoothing, defrizzing, and/or relaxing hair, and
its method of use in a variety of hair care products, e.g., straightener solution,
shampoo, conditioner, hair color binding treatment, volumizing treatment, a

combination thereof, etc.

[0017] The fluoride is preferably a salt with an alkali metal (such as sodium
fluoride, potassium fluoride, or lithium fluoride), or as ammonium fluoride,

stannous [luoride, or with hexalluorophosphate.

[0018] The compositions of the present disclosure can be applied to any type
of hair, with excellent results in hair straightening, smoothing, defrizzing, and/or

relaxing,

[0019] The hair care compositions of the present disclosure are formaldehyde-

free, even when heated by blow drying or flat ironing.

[0020] A hair care composition comprising a water soluble, inorganic fluoride.

[0021] The inorganic fluoride is present in a concentration of about 0.1 to
about 15%, preferably about 0.1 to about 3.0%, and more preferably about 0.60 to
about 1.25% and the composition has a pH range of between about 3 to 8.5,

preferably between about 4.5 to about 5.5.

[0022] The composition further comprises at least one additional component
selected from the group consisting of a thickener, a preservative, a humectant, a

pH adjuster, and water.

[0023] The composition comprises: an inorganic fluoride having a

concentration in the range between about 0.1 to about 15%; a preservative having a
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concentration in the range between about 0.2 to about 1%; a humectant having a
concentration in the range between about 0.1 to about 1%; and water sufficient to
bring the concentration up to 100%. The composition further comprising a pH
adjuster to bring the composition to a pH in the range between about 3.0 to about

8.5, preferably about 4.5 to about 5.5.

[0024] The inorganic fluoride is at least one selected from the group consisting
of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium fluoride,
stannous fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin
fluoride, ammonium hexafluorophosphate, sodium monofluorophosphate, stannous
fluorozirconate, and stannous chlorofluoride. The fluoride is used alone from the

above group or in combination with other fluorides.

[0025] The preservative is at least one selected from the group consisting of:
phenoxyethanol, sorbitol, potassium sorbate, sodium sorbate, methyl paraben,
propyl paraben, imidazolidynyl urea, and DMDM hydantoin. The humectant is at
least one selected from the group consisting of: glycerin, propylene glycol,
dipropylene glycol, diglycerin, panthenol, sodium PCA, sugar alcohols, lecithin,
hydrolyzed wheat proteins, hvdrolyzed rice proteins, hydrolyzed keratin proteins,
hydrolyzed silk proteins, lipids and polyols. The thickener is at least one selected
from the group consisting of: polysaccharide. cellulose, cellulose, derivatives,
natural gums, natural polymers, synthetic polymers and inorganic gel mineral
silicates. The pH adjuster is at least one selected from the group consisting of:
phosphoric acid, citric acid, tartaric acid, lactic acid, acetic acid, and bases that
include sodium hydroxide, potassium hydroxide, sodium carbonate, ammonium

hydroxide, isopropanolamine, and monoethanolamine.

[0026] The present disclosure also includes a method for treating hair
comprising: applying an inorganic fluoride composition to a user’s hair, wherein
the hair is straightened, smoothed, defrizzed or curled. The method further
comprising the step of rinsing said hair treated with said inorganic fluoride
composition. The method further comprising the step of blow drying said hair

either before or after the rinsing step. The method further comprising the step of



flat ironing said hair after blow drying. The method further comprising the step of

brushing said hair prior to applying said inorganic fluoride composition to the hair.

[0027] A shampoo composition comprising an inorganic fluoride and a non-
ionic or anionic surfactant. The composition has a pH range of between about 3.0
to about 8.5, preferably between about 4.5 to about 5.5. The shampoo composition
further comprising at least one additional component selected from the group
consisting of: a thickener, a preservative,'a humectant, a pH adjuster, soothing agent,
emollients, emulsifiers, fragrance, foam booster, opacifier, anionic surfactant/fatty
alcohol, chelating agent, sodium citrate, sodium chloride and water. The shampoo
composition comprises: the inorganic fluoride having a concentration in the range
between about 0.01 to about 2.0%; the preservative having a concentration in the
range between about 0.1 to about 0.25%; the humectant having a concentration in
the range between about 0.2 to about 0.5%; the non-ionic or anionic surfactant
having a concentration in the range between about 5 to about 15%; and the water to

bring the concentration up to 100%.

[0028] In addition, a binding composition for imparting long lasting
conditioning to the hair by binding a conditioning chemical to the hair, wherein the
binding composition comprises: an inorganic fluoride having a concentration in the
range between about 0.1 to about 15%; a preservative having a concentration in the
range between about 0.2 to about 1%; a humectant having a concentration in the
range between about 0.1 to about 1%; and water sufficient to bring the concentration
up to 100%. The composition further comprising a pH adjuster to bring the
composition to a pH in the range between about 3.0 to about 8.5, preferably about

4.5 to about 5.5.
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[0028a] Accordingly, in one aspect of the present invention there is provided
a hair care composition which crosslinks with hair, said composition comprising a
crosslinker, wherein said crosslinker is an inorganic fluoride and said composition
has a pH range of between about 3.0 to about 8.5,

wherein said inorganic fluoride is at least one selected from the group
consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium
fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium hexafluorophosphate, sodium monofluorophosphate, stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof.

[0028b] According to another aspect of the present invention there is
provided a method for treating hair comprising:

applying a crosslinking composition to a user’s hair, wherein the hair is
straightened, smoothed, defrizzed or curled, and ‘wherein said crosslinking
composition comprises an inorganic fluoride and wherein said composition has a pH
range of between about 3.0 to about 8.5,

wherein said inorganic fluoride is at least one selected from the group
consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium
fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium hexafluorophosphate, sodium monofluorophosphate, stannous

fluorozirconate, staninous chlorofluoride, and any combinations thereof.
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[0028¢] According to yet another aépect of the present invention there is
provided a shampoo composition comprising a crosslinker composition which
crosslinks with hair and a non-ionic or anionic surfactant, wherein said crosslinker
composition comprises an inorganic fluoride and wherein said composition has a pH
range of between about 3.0 to about 8.5,

wherein said inorganic fluoride is at least one selected from the group
consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium
fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium hexafluorophosphate, sodium monofluorophosphate, stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof.

[0028d] According to still yet another aspect of the present invention there is
provided a method for binding a conditioning chemical to hair, wherein said method
consists of at least one method selected from the group consisting of:

applying a binding composition comprising an inorganic fluoride
compositionto a user’s hair; and applying said conditioning chemical to said binding
composition; |

applying a binding composition comprising an inorganic ﬂuoride
composition and said conditioning chemical to a user’s hair; and

applying said conditioning chemical to a user’s hair; and applying a binding
composition comprising an inorganic fluoride composition to said conditioning
chemical, |

wherein said inorganic fluoride is at least one selected from the group
consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium
fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium  hexafluorophosphate, sodium monofluorophosphate, stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof.
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[0028¢] According to still yet another aspect of the present invention there is
provided a method for binding a volumizing ingredient to hair, wherein said method
consists of at least one method selected from the group consisting of: ‘
applying a binding composition comprising an inorganic fluoride
composition to a user’s hair; and applying said volumizing ingredient to said binding
-composition;
applying a binding composition comprising an inorganic fluoride
composition and said volumizing ingredient to a user’s hail_'; and
applying said volumizing ingredient to a user’s hair; and applying a binding
composition comprising an inorganic fluoride composition to said volumizing
ingredient,
wherein said inorganic fluoride is at least one selected from the group consisting
of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium fluoride,
aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride, ammonium
hexafluorophosphate, sodium monofluorophosphate, stannous fluorozirconate,

stannous chlorofluoride, and any combinations thereof.

[0028f] Accbrding to still yet another aspect of the present invention there is
provided a method for binding a hair dye molecule to hair, wherein said method
consists of at least one method selected from the group consisting of: / '

applying a binding composition comprising an inorganic fluoride
composition to a user’s hair; and applying said hair dye to said binding composition;

applying a binding composition comprising an inorganic fluoride
composition and hair dye to a user’s hair; and

applying said hair .dye to a user’s hair; and applying a binding composition
comprising an inorganic fluoride composition to said hair dye,

wherein said inorganic fluoride is at least one selected from the group

consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium

fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,

CA 2869204 2020-04-02
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ammonium hexafluorophosphate, sodium monofluorophosphate, stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof.

[0029] Methods For Binding:

1. Combining conditioning composition, volumizing ingredient and/or hair dye
with the binding composition during application to hair.

2. Apply conditioning composition, volumizing ingredient and/or hair dye to hair
after application of binding composition using methods as described herein

and otherwise known to those skilled in the art.

CA 2869204 2020-04-02
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3. Apply binding composition to hair subsequent to application of conditioning
composition, volumizing ingredient and/or hair dye to the hair. Methods of
application of binding composition are the same as those described for

smoothing hair.

[0030] In addition, a binding composition for binding direct dye molecules in
the hair to retain the desired shade for much longer than usual hair dve
applications, wherein the binding composition comprises: an inorganic fluoride
having a concentration in the range between about 0.1 to about 15%; a preservative
having a concentration in the range between about 0.2 to about 1%; a humectant
having a concentration in the range between about 0.1 to about 1%; and water
sufficient to bring the concentration up to 100%. The composition further
comprising a pH adjuster to bring the composition to a pH in the range between
about 3.0 to about 8.5, preferably about 4.5 to about 5.5. The composition may be

further modified to include conditioning or film forming ingredients.

[0031] That is, the fluoride or the binding composition may optionally be
mixed with the hair dye composition prior to application to the hair or,
alternatively, the fluoride or binding composition may be applied to the hair
subsequent to the hair dyeing process. In addition, a method for binding a
volumizing composition for imparting long lasting volumizing effects to the hair
by binding volumizing ingredients to the hair, wherein the binding composition
comprises: an inorganic fluoride having a concentration in the range between about
0.1 to about 15%; a preservative having a concentration in the range between about
0.2 to about 1%; a humectant having a concentration in the range between about
0.1 to about 1%; and water sufficient to bring the concentration up to 100%. The
composition further comprising a pH adjuster to bring the composition to a pH in
the range between about 3.0 to about 8.5, preferably about 4.5 to about 5.5. That
is, the hair volumizing composition may be applied to hair after application of the
binding composition or, alternatively, the volumizing composition may be mixed

with the binding composition prior to use or application to the hair.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0032] FIG. 1 shows the results for Example 1, with a sample of a control
(untreated hair) and three samples of normal hair treated with 1% sodium fluoride

at pH 4.8, for very curly normal hair.

[0033] FIG. 2 shows the results for Example 2, with a sample of a control
(untreated hair) and three samples of 20 volume color treated hair treated with 1%

sodium fluoride at pH 4.8, for very curly 20 volume hair.

[0034] FIG. 3 shows the results for Example 3, with a sample of a control
(unireated hair) and three samples of 40 volume bleached hair treated with 1%

sodium fluoride at pH 4.8, for very curly 40 volume bleached hair.

[0035] FIG. 4 shows the results for Example 4, with a sample of a control
(untreated hair) and three samples of wavy 20 volume hair treated with 1% sodium

fluoride at pH 4.8, for wavy 20 volume hair.

[0036] FIG. 5 shows the results for Example 5, with a sample of a control
(untreated hair) and three samples of normal hair treated with 2% sodium fluoride

at pH 4.8, for very curly normal hair.

[0037] FIG. 6 shows the results for Example 6, with a sample of a control
(untreated hair) and three samples of 40 volume bleached hair treated with 1.5%

sodium fluoride at pH 4.8, for 40 Volume bleached hair.

[0038] FIG. 7 shows the results for Example 7, with a sample of a control
(untreated hair) and three samples treated at pH 4.8, where A = 1.0% sodium

fluoride, B = 1.5% sodium fluoride, and C = 2.0% sodium fluoride.

[0039] FIG. 8 shows the results for Example 8, with a sample of a control

(untreated hair) and two samples of normal curly hair treated with Brazilian Blow
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Out (O = Original Formula 7 — 8% formaldehyde and Z = Zero Formaldehyde

Formula).

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0040] The present inventors have unexpectedly discovered that due to the
small molecular size of the fluoride, and its affinity for multiple cross-linking sites,
the fluoride can produce cross-linkage in hair and cause temporary or permanent
restructuring of the hair; i.e. causes straightening, smoothing, defrizzing and/or

curling of the hair fiber.

[0041] More particularly, the use of sodium fluoride can be used in hair
products for straightening, smoothing, defrizzing and/or curling. Sodium fluoride

has excellent water solubility.

[0042] Unexpectedly, the present inventors have discovered that the fluoride
can be used to crosslink other molecules to the hair to provide long lasting
conditioning or volume to the hair. It can also be used to bind hair dye molecules

in the hair for longer lasting coloring of the hair.

[0043] Sodium fluoride is an alternative to conventional hair products using

formaldehyde.

[0044] Our data show that compositions for hair treatment having about 0.1 to
about 15%, preferably about 0.1 to about 3.0%, and more preferably about 0.60 to
about 1.25% sodium fluoride at pH 4.8, along with a polysaccharide thickener
(such as AMIGEL®) has a perceptible effect on curl reduction, and that
smoothening or better alignment of hair fibers is observed for all normal and

porous hair types.

[0045] The compositions of the present disclosure include:

[0046] Composition
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Inorganic fluoride compound M—Fluoride 0.1-15%
Preservative 02-1%
Humectant 0.1-1%
pH adjuster topH3.0-8.5

M = Sodium, Potassium, Ammonium, Lithium, Stannous,

Hexafluorophosphate

[0047] The treatment composition below was used for several performance

examples:

Composition w/wW
Sodium fluoride (protein crosslinker) 1-2
Phenoxyethanol (preservative) 0.2%
Glycerine (humectant) 0.5%
AMIGEL® (polysaccharide thickener) 0.6%
Phosphoric acid (QS) topH 4.8
Water (QS) t0 100%

[0048] FIGS. 1 to 7 show the effects of a sodium fluoride composition on
several hair types, normal and porous hair including 20 volume color treated and
bleached hair. The results from Examples 1 to 7 below are shown in FIGS. 1 to 7,

respectively.

[0049] In each of the following examples, the hair was treated as follows: The
hair was shampooed and blotted dry. The hair was combed and the treatment
composition was applied on the hair for 35 minutes at room temperature with a
brush and then it was treated as in the directions below for each of Examples 1 to
7.

[0050] All samples marked “CNTL™ are untreated hair.
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[0051] For all hair samples marked “A”, the treatment composition was
applied for 35 minutes and then the hair was rinsed with tap water. The hair was

air-dried naturally.

[0052] For all hair samples marked “B”, the treatment composition was applied
for 35 minutes and then the hair was rinsed with tap water. The hair was blow
dried to about 90% and then flat ironed at 430 °F. The hair was then rinsed with

tap water.

[0053] For all hair samples marked “C”, the treatment composition was applied
for 35 minutes and then the hair blow dried at a medium setting to about 90%, and
then flat ironed at 430 °F. The hair was then rinsed with tap walter, and the hair

was air-dried naturally.

[0054] Example 1 — Normal Hair

[0055] For Example 1, shown in FIG. 1, a composition of the present
disclosure containing 1% sodium fluoride at pH 4.8 was applied to very curly

normal hair.

[0056] Example 2 — 20 Volume Color Treated Hair

[0057] For Example 2, shown in FIG. 2, a composition of the present
disclosure containing 1% sodium fluoride at pH 4.8 was applied to very curly 20

volume hair.

[0058] Example 3 — 40 Volume Bleached Hair

[0059] For Example 3, shown in FIG. 3, a composition of the present
disclosure containing 1% sodium fluoride at~pH 4.8 was applied to very curly 40

volume bleached hair.

[0060] Example 4 — 20 Volume Hair
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[0061] For Example 4, shown in FIG. 4, a composition of the present
disclosure containing 1% sodium fluoride at~~ pH 4.8 was applied to wavy 20

volume hair.

[0062] Example 5 — Normal Hair

[0063] For Example 5, shown in FIG. 5, a composition of the present
disclosure containing 2% sodium fluoride at a pH of approximately 4.8 was

applied to very curly normal hair.

[0064] Example 6 — 40 Volume Bleached Hair

[0065] For Example 6, show in FIG. 6. a composition of the present disclosure
containing 1.5% sodium fluoride at a pH of approximately 4.8 was applied to 40

volume bleached hair.

[0066] Example 7 — Normal Curly Hair

[0067] For Example 7, samples A, B, and C were treated as follows: The
treatment composition was applied to the hair for 35 minutes. The hair was blow
dried at medium heat setting to about 90% dry, and then flat-ironed at 430 °F. The
hair was then rinsed with tap water, and the hair was air dried naturally.

A =1.0% sodium fluoride at a pH of approximately 4.8

B = 1.5% sodium fluoride at a pH of approximately 4.8

C = 2.0% sodium fluoride at a pH of approximately 4.8

|0068] Example 8 — Brazilian Blow Out on Normal Curly Hair

[0069] Samples O and Z were treated as follows: The treatment composition
was applied to the hair for 35 minutes, and then the hair was blow dried at a
medium heat setting to about 90% dry. The hair was then flat-ironed at 430 °F,

and then was rinsed with tap water. The hair was then air dried naturally.
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O = Brazilian Blowout Original Formula 7 — 8% Formaldehyde
content

Z = Brazilian Blowout Zero Formaldehyde Formula

[0070] As used in this application, the word “about” for dimensions, weights,
and other measures, means a range that is = 10% of the stated value, more
preferably + 5% of the stated value, and most preferably + 2% of the stated value,

including all sub ranges there between.

[0071] In practice of the present disclosure one or more other extended
cosmetic compositions can be included for their generally acceptable recognized
purposes. These can include soothing agents, such as aloe or allantoin gelatin;
auxiliary emollients, such as squalene, mineral oil, argan oil, coconut oil, jojoba
oil, walnut oil or liquid silicones; fatty alcohol based thickeners, such as cetyl
alcohol, cetearyl alcohol, or stearic acid; low to no foaming cationic, nonionic or
amphoteric emulsifiers; or preservatives, such as phenoxyethanol, sorbitol,
potassium sorbate, sodium sorbate, methyl paraben, propyl paraben,

Imidazolidynyl urea, or DMDM hydantoin.

[0072] The composition may also contain a fragrance to neutralize any

malodors of the composition.

CREAM BASED COMPOSITION 1 (Leave On or Rinse Off)

(W/W %

Water 70

Methyl paraben 0.15
Ethyl paraben 0.02
Isopropyl Palmitate 0.61
Petrolatum 245
Glyceryl Stearate 2.04
Cetearyl Alcohol 2.04

Cyclopentasiloxane 1.02
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Fragrance 0.20
Phenoxyethanol 0.50
Polyquaternium -37 1.23
Sodium Fluoride 05-8
pH adjustor - QS topH
Water QS to100 %

CREAM BASED COMPOSITION 2 (Rinse Off)

(W/W %)
Water 60
Cetyl Alcohol 3.50
Stearyl Alcohol 3.00
Dicetyldimonium Chloride 2.00
Propylene Glycol 0.10
Polyquaternium-7 2.00

Stearyl Alcohol (and) Ceteareth-20 2.00

Cyclopentasiloxane 1.30
Amodimethicone 1.00
Hydrolyzed Keratin 1.00

Stearamidopropyl Dimethylamine  0.50
Fragrance 0.20
Aminopropyl Phenyl Trimethicone 0.20

Glycerin 0.50
Methylparaben 0.10
Phenoxyethanol 0.50

Sodium Fluoride 05-8

pH adjustor - QS topH
Water QS to 100 %

CREAM BASED COMPOSITION 3 ( Leave On or Rinse Off)

(W/W %)
Water 70
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Cetearyl Alcohol (and) Ceteareth-20 1.80
Hydrolyzed Keratin 2.00
Amodimethicone 1.00
Hydrolyzed Keratin 2.00
Cyclopentasiloxane (and) Dimethicone 0.50
Cetrimonium Chloride 0.50
Fragrance/Parfum 0.20
Hydrolyzed Collagen 0.20
Propylene Glycol 0.10
Glycerine 0.20
Methylparaben 0.10
(Wheat) Germ Oil 0.001
Argania Spinosa Kernel O1l 0.001
Sodium Fluoride 05-8
pH adjustor - QS to pH
Water QS to 100 %

GEL BASED COMPOSITION 3 ( Leave On or Rinse Off)

(W/W %)
Water 70
Polyquaternium-7 4.00
Silkworm Extract 3.00
Hydrolyzed Keratin 3.00
Glycerin 2.00
Cetrimonium Chloride 0.80

Guar Hydroxypropyltrimonium Chloride ~ 0.60

Phenoxyethanol 0.50
Panthenol 0.50

Sodium Fluoride 05-8

pH adjustor - QS to pH
Water QS to 100 %

NON IONIC SURFACTANT SMOOTHING SHAMPOO
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W/W) %
Water 75
Non ionic Surfactants 5-15
Foam Boosters 05-10
Opacifier 0.50 -3
Fragrance (Parfum) 0.20 -0.90
Anionic Surfactant /Fatty alcohol 015-2
Fatty Alcohol 0.2-0.5
Sodium Fluoride 0.01-2
Preservative 0.10-0.25
Thickener 0.05-3
Citric Acid 0.10-0.5
Chelating Agent 0.08 -0.30
Sodium Citrate (and) Water (Aqua) QStopH 45-55
Water QSto 100 %

ANIONIC SURFACTANT SMOOTHING SHAMPOO

W/W) %
Water 75
Anionic Surfactants 5-15
Foam Boosters 0.5-10
Opacifier .50-3
Fragrance (Parfum) 0.20 -0.90
Anionic Surfactant /Fatty 02-0.5
Sodium Fluoride 0.01-2
Preservative 0.10-0.25
Thickener 0.05 -3
Citric Acid 0.10-0.5
Chelating Agent 0.08 -0.30
Sodium Citrate (and) Water (Aqua) QStopH 45-55
Sodium Chloride QS to Viscosity 6,000 -9,000¢ps

Water QS 10 100 %
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Methods of Sodium Fluoride application on hair for maximum

conditioning/smoothing effects

Process E:

Wash the hair with Clarifying shampoo. Towel blot excess and blow dry in medium
heat up to 95% dry. Apply the Fluoride composition product on hair thoroughly. and
comb through to ensure that all the fibers are saturated with the product. Process for 35
min. Keep the hair straight during process time. Rinse with luke warm water and towel
blot excess water. Apply a Leave-on Conditioner and detangle the hair with the comb.
Blow dry with medium heat. Take thin sections and iron hair with a preheated flat iron
with a minimum of 7-8 passes, making sure that all the fibers are passed through

evenly. After 48 hours wash hair with Sulfate Free Shampoo and Conditioner.

Process I:

Wash the hair with Clarifying shampoo. Towel blot excess and blow dry in medium
heat up to 95% dry. Apply the Fluoride composition product on hair thoroughly and
comb through to ensure that all the fibers are saturated with the product. Process for 35
min. Keep the hair straight during process time. Towel blot excess product and apply a
deep conditioner, reconstructor or conditioning masque with a tint brush. Comb through
so that all the fibers are covered with deep conditioner, reconstructor or conditioning
masque. Process for 10 min and rinse with luke warm water Towel blot excess water
and blow dry with high heat. Take thin sections and iron hair with a pre-heated flat iron
with a minimum of 7-8 passes, making sure that all the fibers are passed through

evenly. After 48 hours wash hair with Sulfate Free Shampoo and Conditioner.

Process G:
Wash hair with Clarifying shampoo. Towel blot excess and blow dry hair in medium

heat up to 95% dy. Apply the fluoride composition product on hair thoroughly and

45



CA 02869204 2014-09-30

WO 2013/148064 PCT/US2013/028635
46

comb through to ensure that all the fibers are saturated with the product. Process for 35
min. Keep the hair straight during process time. Towel blot excess product and apply a
Leave-On Conditioner. Comb through so that all the fibers are saturated. Towel blot
excess and blow dry up to 95% dry. Take very thin sections and iron hair with a pre
heated flat iron with a minimum of 7-8 passes, making sure that all the fibers are passed
through evenly. Section Hair and apply a deep conditioner, reconstructor or
conditioning masque and process for 10 minutes. Rinse with luke warm water and style

as desired.

MOISTURIZING LEAVE ON CONDITIONER FORMULA

Water

Amodimethicne

Glycine

Hydrolyzed Keratin
Hydrolyzed Silk
Hydrolyzed Vegetable Protein
Retinyl Palmitate
Ascorbic Acid
Benzophenone -4
Butylene Glycol
Ceteareth 25
Cetrimonium Chloride
Lecithin

Polyquaternium -11
Propylene Glycol
Steratrimonium Chloride
Sucrose

Tetrasodium EDTA
VP/VA Copolymer

46
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Isopropyl alcohol

Fragrance

DEEP CONDITIONING MASQUE FORMULA

Water

PPG-3 Benzyl Ether Myristate
Cyclopentasiloxane
Dimethicone

Cetearyl Alcohol
Behentrimonium Chloride
Panthenol

Hydrolyzed Keratin

Sodium PCA

Sodium Lactate
VP/DMAPA/Acrylates Copolymer
Cetrimonium Chloride
Phenoxyethanol

Caprylyl Glycol

Ethylhexyl glycerine
Hexylene Glycol

Fragrance
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TABLE V1

PCT/US2013/028635

pH EFFECTS OF 1 % NaF ON THE TENSILE STRENGTH OF NORMAL,
COLOR TREATED AND 2X BLEACHED HAIR

20 % INDEX
pH Normal Hair 20 Volume Hair 2x Bleached Hair
3.51 0.977 0.932 0.788
T-Test @pH 3.51 P=0.0028* P=0.041%* P=0.00024*
4.49 0.982 0.936 0.759
T-Test @pH 4.51 P=0.00005* P=0.036* P=0.00413*
6.01 0.980 0.925 0.756
T-Test @pH 6.20 P=0.0040* P=0.069 P=0.0058*
7.62 0.966 0.910 0.744
T-Test @pH 7.62 P=0.132 P=0.0082* P=0.0118*
Brazilian Blowout
Solution; @pH 3.77 0.820
8 % Formaldehyde
T-Test P=0.0143%
Untreated Hair 0.959 0.834 0.707

ES

statistically significant difference from untreated hair
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[0073] Procedure: Hair for tensile testing was prepared with five bundles of twelve
hair fibers (total of 60 fibers) of similar texture with Normal, 20 Volume, 2x Bleached
hair. The bundles were immersed in water for 1-2 hours and the initial wet tensile
strength of all the bundles was evaluated at 20 % extension using an Instron Model
1122C5054 at 0.5 inch/minute. The bundles after 24 hours were washed, blow dried
with a paddle brush to about 95 % and the NaF Composition I at pH 4.50 was applied
with the tint brush and processed for 35 minutes. After the excess product was towel
blotted and blow dried to about 95% with medium heat using a paddle brush, each
bundle were flat ironed at approximately 430°C with 7-8 passes. After 24 hours, the
fibers were soaked in DI water and after 45 minutes the tensile strength of bundles was
determined under the identical conditions. The tensile strength of bundles was
determined versus untreated fibers with composition I. The wet tensile strength of each
bundle was calculated as 20 % index given below:

20 % Index= Force of hair fibers after treatment/ Force of hair fibers after treatment

[0074] The tensile strength studies showed that statistically a single treatment of
normal, colored and bleached hair with the fluoride composition 1 statistically and
significantly improved the tensile strength. The wet strength is attributed by adding
support to the alpha helical crosslinks of cystine. This is not an expected effect for wet
strength since all secondary bonds should be minimized in water. It is interesting that
formaldehyde has significantly decreased the tensile strength of hair which suggests the
weakening of these crosslinks. This supports our understanding that the crosslinking

reactions and mechanism between the fluoride and formaldehyde is different.

DIFFERENTIAL SCANNING CALORIMETRY (DSC) OF HAIR

[0075] Difterential scanning calorimetry (DSC) techniques published earlier by Cao
(J. Cao, Melting study of the a crystallites in human hair by DSC, Thermody. Acta, 335
(1999) and F.J. Wortmann, (FJ Wortmann, C. Springob, and G. Sendlebach,
Investigations of cosmetically treated human hair by DSC in water, IFFCC Ref 12
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(2000) are used to study the structural changes of hair by measuring the thermal
decomposition pattern or behavior. The thermal stability of hair is evaluated by
measuring the amount of thermal energy required for denaturation or phase transition.
The technique measures the amount of heat transferred into and out of a sample in a
comparison to a reference. The heat transfer in (endothermic) and out (exothermic) is

detected and recorded as a thermogram of heat flow versus temperature.

[0076] The technique gives valuable information on the morphological components
of hair of Feughelman’s accepted two phase filament matrix model for hair (M.
Feugelman, A two phase structure for keratin fibers , Text. Res. J., 29, 223-228, 1959).
This two phase model includes the crystalline filaments (alpha helical proteins) or

traditionally referred to as microfibrils which are embedded in an amorphous matrix.

[0077] The DSC data technique yields thermogram data on the denaturation
temperature Tm and the denaturation enthalpy ( delta H) of hair. It is concluded that
the thermogram data of the denaturation temperature Tm of hair is dependent on the
crosslink density of the matrix in which surrounds the microfibrils or crystalline
filaments. Also, the denaturation enthalpy (delta H) depends on the strength of the
crystalline filaments or microfibrils. It has been shown that cosmetic treatments, such
as bleaching or perming, effect these morphological components selectively and
differently at different rates causing changes in denaturation temperatures and in heat

flow.

[0078] DSC was use to analyze the effects of NaF treatment on Normal, 20 volume
color treated and four times bleached hair. The treatment included Process A using
Composition 1 at 1 % NaF at pH 4.50. The hair after 48 hours was rinsed and dried at
ambient temperature conditions and relative humidity ( 20 C°, 65 % RH). The hair
samples were cut into small pieces of about 2mm in length and about 4-7 mg weighed

into aluminum pans followed with capping. The hair samples were analyzed using
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Perkin Elmer Diamond DSC instrument and a method of 50 C° to 280 C° at 20

C°/minute using an empty capped aluminum pan as reference.

[0079] The obtained DSC thermograms for treated and untreated hair samples
showed single endothermic (absorbed thermal energy) denaturation temperatures Tm
ranging from 178 to 189 C° and delta H from 154 to 340 (J/g). The comparative
tabulated data below for normal untreated and treated hair shows differences in the
denaturation temperatures of 178.88 and 184.33 C°, respectively, with no differences in
the delta H. This is due to changes in the crosslink density of the matrix attributed by
an increase in the crosslink density of the matrix proteins with NaF. Based on the delta
H it is assumed that the intermediate filaments or alpha helical protein regions or
microfilaments are not affected. The results for 20 volume color treated and untreated
hair show significant statistically changes in the delta H (p=0.00019) of 226.53 and
270.01 (J/g) and no changes in the denaturation temperature. This observation suggests
that the effects of NaF on 20 volume color treated hair are primarily on the alpha helical
protein regions with no effect on the matrix proteins. The multi bleached hair fibers
show statistically differences in the denaturation temperatures 187.76 and 18149 C°
and delta H 260.28 and 318.16 (J/g ) between untreated and treated samples. This
observation suggests that both the matrix proteins and the alpha-helical proteins are
affected by the NaF treatment. This data is in good agreement with previously reported
data by Humphries et al. JSCC,1972 on oxidized and colored dried hair showing higher
denaturation temperatures and delta H. The explanation may be explained by an
increase in crosslinked bridges between the polypeptide chains giving more structural
support. This appears to be the same observation with the NaF increasing the overall
support for hair through crosslinking on the matrix proteins and alpha helical regions of

the hair.
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ENDOTHERM

HAIR Peak Temperature (C°) Delta H (J/g)
Normal 178.88 +£1.80 15498 *6.23
Normal ( Treated) 184.33 +1.88 159.06 *3.65
T-Test Normal Hair P=0.06892 P=0.315
20 Volume 181.84 + 2.63 226.53 +1.14
20 Volume ( Treated) 182.94 +£3.07 270.01 £2.53
T-Test 20 Volume Huair P=0.588 P=0.00019
4x Bleached Hair 187.76 +£1.51 260.28 +£10.19
4X Bleached Hair ( Treated) 181.49 +0.93 318.16 £ 22.07
T-Test Bleached Hair P=0.00033 P=0.015

[0080] It should be understood that the foregoing description is only illustrative of

the present disclosure. Various alternatives and modifications can be devised by those

skilled in the art without departing from the disclosure.

Accordingly, the present

disclosure is intended to embrace all such alternatives, modifications, and variances that

fall within the scope of the discl

osure.
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WHAT IS CLAIMED IS:

1. A hair care composition which crosslinks with hair, said composition
comprising a crosslinker, wherein said crosslinker is an inorganic fluoride and said
composition has a pH range of between about 3.0 to about 8.5,

wherein said inorganic fluoride is at least one selected from the group
consisting of sodium fluoride, potassium fluoride, ammonium fluoride, lithium
fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium hexafluorophosphate, sodium monofluorophosphate, stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof.

2. The composition of claim 1, wherein said inorganic fluoride is present in a
concentration of between about 0.1 to about 15%, based on the total weight of the

composition.

3. The composition of claim 1, wherein said inorganic fluoride is at least one
selected from the group consisting of sodium fluoride, potassium fluoride,
ammonium fluoride, lithium fluoride, zirconium fluoride, nickel fluoride,
ammonium hexafluorophosphate, sodium monofluorophosphate, and any

combinations thereof.

4, The composition of claim 1, wherein said pH is between about 4.5 to about
5.5
5. The composition of claim 1, further comprising at least one additional

component selected from the group consisting of: a thickener, a preservative, a

humectant, a pH adjuster, emollients, emulsifiers, fragrance, and water.

CA 2869204 2020-04-02
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6. The composition of claim 5, wherein said composition comprises:

said inorganic fluoride having a concentration in the range between about 0.1
to about 15%, based on the total weight of the composition;

said preservative having a concentration in the range between about 0.2 to
about 1%, based on the total weight of the composition;

said humectant having a concentration in the range between about 0.1 to
about 1%, based on the total weight of the composition; and

said water to bring the concentration up to 100%, based on the total weight

of the composition.

7. The composition of claim 6, further comprising a pH adjuster to bring the

‘ composition to a pH in the range between about 3.0 to about 8.5.

8. The composition of claim 5, wherein said preservative is at least one selected
from the group consisting of: phenoxyethanol, sorbitol, potassium sorbate, sodium
sorbate, methyl paraben, propyl paraben, imidazolidynyl urea, and DMDM
hydantoin,

9. The composition of claim 5, wherein said humectant is at least one selected
from the group consisting of: glycerine, propylene glycol, dipropylene glycol,
diglycerin, panthenol, sodium PCA, sugar alcohols, lecithin, hydrolyzed wheat
proteins, hydrolyzed rice proteins, hydrolyzed keratin proteins, hydrolyzed silk

proteins, lipids, and polyols.
10.  The composition of claim 5, wherein said thickener is at least one selected

from the group consisting of: polysaccharide, cellulose, cellulose derivatives, natural

gums, natural polymers, synthetic polymers, and inorganic gel mineral silicates.

CA 2869204 2020-04-02
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11. The composition of claim 5, wherein said pH adjuster is at least one selected
from the group consisting of: phosphoric acid, citric acid, tartaric acid, lactic acid,
acetic acid, and bases that include sodium hydroxide, potassium hydroxide, sodium

carbonate, ammonium hydroxide, isopropanolamine, and monoethanolamine.

12.  The composition of claim 2, wherein said inorganic fluoride is present in a
concentration of between about 0.1 to about 3.0%, based on the total weight of the

composition.

13.  The composition of claim 12, wherein said inorganic fluoride is present in a
concentration of between about 0.4 to about 1.25%, based on the total weight of the

composition.

14. A method for treating hair comprising;:

applying a crosslinking composition to a user’s hair, wherein the hair is
straightened, smoothed, defrizzed or curled, and wherein said crosslinking
composition comprises an inorganic fluoride and wherein said composition has a pH
range of between about 3.0 to about 8.5,

wherein said inorganic fluoride is at least one selected from the group
consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium
fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium  hexafluorophosphate, sodium  monofluorophosphate, ~ stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof.

15.  The method of claim 14, further comprising the step of rinsing said hair’

treated with said inorganic fluoride composition.

16.  The method of claim 15, further comprising the step of blow drying said hair

eith.erb before or after the rinsing step.

CA 2869204 2020-04-02
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17.  The method of claim 16, further comprising the step of flat ironing said hair
after blow drying.

18.  The method of claim 14, further comprising the step of brushing said hair

prior to applying said inorganic fluoride composition to the hair.

19.  The method of claim 14, wherein said inorganic fluoride is present in a
concentration of between about 0.1 to about 15%, based on the total weight of the

composition.
20.  The method of claim 14, wherein said pH is between about 4.5 fo about 5.5.

21.  The method of claim 14, further comprising at least one additional
component selected from the group consisting of: a thickener, a preservative, a

humectant, a pH adjuster, emollients, emulsifiers, fragrance, and water.

22.  The method of claim 21, wherein said composition comprises:
. said inorganic fluoride having a concentration in the range between about 0.1

to about 15%, based on the total weight of the composition;

said preservative having a concentration in the range between about 0.2 to
about 1%, based on the total weight of the composition;

said humectant having a concentration in the range between about 0.1 to
about 1%, based on the total weight of the composition; and

said water to bring the concentration up to 100%, based on the total weight

of'the composition.

23.  The method of claim 22, further comprising a pH adjuster to bring said

composition to a pH in the range between about 3.0 to about 8.5.

CA 2869204 2020-04-02
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24.  The method of claim 21, wherein said preservative is at least one selected
from the group consisting of: phenoxyethanol, sorbitol, potassium sorbate, sodium
sorbate, methyl paraben, propyl paraben, imidazolidynyl urea, and 'DMDM
hydantoin.

25.  The method of claim 21, wherein said humectant is at least one selected from
the group consisting of: glycerine, propylene glycol, dipropylene glycol, diglycerin,
panthenol, sodium PCA, sugar alcohols, lecithin, hydrolyzed wheat proteins,
hydrolyzed rice proteins, hydrolyzed keratin proteins, hydrolyzed silk proteins,
lipids, and polyols.

26.  The method of claim 21, wherein said thickener is at least one selected from
the group consisting of: polysaccharide, cellulose, cellulose, derivatives, natural

gums, natural polymers, synthetic polymers, and inorganic gel mineral silicates.

27.  The method of claim 21, wherein said pH adjuster is at least one selected
from the group consisting of: phosphoric acid, citric acid, tartaric acid, lactic acid,
acetic acid, and bases that include sodium hydroxide, potassium hydrolxide, sodium

carbonate, ammonium hydroxide, isopropanolamine, and monoethanolamine.

28.  The method of claim 14, wherein said crosslinkiné composition is

incorporated into a hair care product.

29.  The method of claim 28, wherein said hair care product is at least one
selected from the group consisting of: a straightener solution, shampoo, conditioner,

color binding treatment, and volumizing treatment.
30.  The method of claim 19, wherein said inorganic fluoride is present in a

concentration of between about 0.1 to about 3.0%, based on the total weight of the

composition.
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31. The method of claim 30, wherein said inorganic fluoride is present in a
- concentration of between about 0.60 to about 1.25%, based on the total weight of

the composition.

32. A shampoo composition comprising a crosslinker composition which
crosslinks with hair and a non-ionic or anionic surfactant, wherein said crosslinker
composition comprises an inorganic fluoride and wherein said composition has a pH
range of between about 3.0 to about 8.5,

wherein said inorganic fluoride is at least one selected from the group
consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium .
fluoride, - aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium hexafluorophosphate, sodium monofluorophosphate, stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof,

33.  The shampoo composition according to claim 32, wherein said pH is

between about 4.5 to about 5.5.

34.  The shampoo composition according to claim 32 further comprising at least
one additional component sclected from the group consisting of: a thickener, a
preservative, a humectant, a pH adjuster, soothing agent, emollients, emulsifiers,
fragrance, foam booster, opacifier, anio;lic surfactant/fatty alcohol, chelating agent,

sodium citrate, sodium chloride, and water.
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35.  The shampoo composition according to claim 34, wherein said composition
comprises:

said inorganic fluoride having a concentration in the range between about
0.01 to about 2.0%, based on the total weight of the composition;

said preservative having a concentration in the range between about 0.1 to
about 0.25%, based on the total weight of the composition;

said humectant having a concentration in the range between about 0.2 to
about 0.5%, based on the total weight of the composition;

said non-ionic or anionic surfactant having a concentration in the range
between about 5 to about 15%, based on the total weight of the composition; and

said water to bring the concentration up to 100%, based on the total weight

of the composition. '

36. A method for binding a conditioning chemical to hair, wherein said method
consists of at least one method selected from the group consisting of:

applying a binding composition comprising an inorganic fluoride
composition to a user’s hair; and applying said conditioning chemical to said binding
composition;

applying a binding composition comprising an inorganic fluoride
composition and said conditioning chemical to a user’s hair; and

applying said conditioning chemical to a user’s hair; and'applying a binding
composition comprising an inorganic fluoride composition to said conditioning
chemical,

wherein said inorganic fluoride is at least one selected from the group
consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium
fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium hexafluorophosphate, sodium nllonoﬂuorophosphate, stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof.
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37. A method for binding a volumizing ingredient to hair, wherein said method
consists of at least one method selected from the group consisting of:

applying a binding composition comprising an inorganic fluoride
composition to a user’s hair; and applying said volumizing ingredient to said binding
composition;

applying a binding composition comprising an inorganic fluoride
composition and said volumizing ingredient to a user’s hair; and

applying said volumizing ingredient to a user’s hair; and applying a binding
composition comprising an inorganic fluoride composition to said volumizing
ingredient,

wherein said inorganic fiuoride is at least one selected from the group
consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium
fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium hexafluorophosphate, sodium monofluorophosphate, stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof.

38. A method for binding a hair dye molecule to hair, wherein said method
consists of at least one method selected from the group consisting of:

applying a binding composition comprising an inorganic fluoride
composition to a user’s hair; and applying said hair dye to said binding composition;

applying a binding composition comprising an inorganic fluoride
composition and said hair dye to a user’s hair; and

applying said hair dye to a user’s hair; and applying a binding composition
comprising an inorganic fluoride composition to said hair dye,

wherein said inorganic fluoride is at least one selected from the group
consisting of: sodium fluoride, potassium fluoride, ammonium fluoride, lithium
fluoride, aluminum fluoride, zirconium fluoride, nickel fluoride, tin fluoride,
ammonium hexafluorophosphate, sodium monofluorophosphate, stannous

fluorozirconate, stannous chlorofluoride, and any combinations thereof.
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