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AQUEOUS CARRIER SYSTEMS FOR LIPOPHILIC INGREDIENTS

The present invention relates to novel carrier systems based on organic
phospholipids capable of forming bilayers in aqueous solution, nonionic surfactants,
amphoteric surfactants and suspending agents, wherein these carrier systems allow
lipophilic materials to be incorporated into aqueous solutions.

Organic phospholipids play an important role in the cosmetics and
pharmaceutical industries because of their outstanding physiclogical properties, such
as, for example, emulsifying, softening, and anti-oxidant effects. When hydrolyzed,
organic phospholipids yield phosphoric acid, an alcohol, a fatty acid, and a
nitrogenous base. Most phospholipids are amphipathic, i.e., have polar “heads™ and
non-polar “tails.” As a result, most phospholipids tend to arrange spontaneously into
a bilayer when suspended in an aqueous environment, with the polar heads contacting
the water and the non-polar tails contacting each other. Most naturally occurring
phospholipids prefer to form vesicular bilayers in water solutions. In such a bilayer
vesicle, no non-polar part of the phospholipid has any contact with the water solution.

Because of their non-polar portions, phospholipids typically are water-
insoluble and incompatible with many water soluble anionic compounds, such as
anionic surfactants. While they can be solubilized in water at low levels by a range of
surfactants, this is often not easily accomplished. ,

Instead, solubilization has been accomplished convcntional].y using specific
solubilizing agents in aqueous alcoholic solutions. For example, U.S. Patent No.
4,874,553 to Hager et al. discusses methods of rendering phospholipid mixtures
water-soluble or water-dispersible by using certain amine compounds as solubilizing
agents. U.S. Patent No. 4,174,296 to Kass describes a method of improving the
solubility of phospholipid compounds in water, in particular lecithin compounds, by
mixing lecithin with specific single solubilizing agents, including amphoteric and
anionic surfactants. These methods utilize alcohol for cosolubilization. Alcohol
solutions can have the drawback of disrupting any bilayer formation by altering the
solution such that the alcoho! functions as a secondary solvent.

Lecithins and other phospholipids have been used in the pharmaceutical
industry to formulate carriers for water-insoluble drugs. For instance, in U.S. Patent

No. 5,173,303 to Lau et al., water-insoluble material is encapsulated by vesicles
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composed of phospholipids such as lecithin. Ribosa et al., in “Physico-chemical
modifications of liposome structures through interaction with surfactants,” Int’l
Joumnal of Cosmetic Science 14:131-149 (1992), also discuss solubilization of
phospholipids via the interaction of liposomes with surfactants. Lau and Ribosa,
however, investigated only dilute solutions of pure liposomes.

Despite difficuities in solubilization, certain organic phospholipids, such as
lecithin, can advantageously give hair and skin a soft, moisturized feel because they
have a strong affinity for the hydrophaobic surface of the hair and skin. In addition,
lipophilic ingredients, including hydrocarbons such as petrolatum, offer moisturizing
and protecting properties that are also desirable in many‘ applications including hair
care and skin care. However, in addition to the difficulties encountered in
solubilizing phospholipids, the incorporation of high concentrations or "loads" of
lipophilic ingredients into an aqueous environment has proven difficult. The water-
insoluble nature of the these ingredients has made their utilization in agueous
environments complicated. It would thus be desirable for cosmetic and
pharmaceutical applications to provide delivery systems that incl.ude such organic
phospholipids as carriers for high loads of other lipophilic ingredients, without the
need for alcohols and other similar solvents.

For the most part, the use of hydrocarbons such as petrolatum in hair care and
skin care has been accomplished through the use of water-in-oil emulsions,
encapsulating lipids and other multi-phase compositions. For example, U.S. Patent
No. 5,716,920 to Glenn et al. describes a method of making a liquid personal cleaning
composition that contains a lipophilic skin moisturizing agent such as hydrocarbon
oils and waxes by the use of an encapsulation technique. However, the methods
described result in a multi-phase emulsion or composition comprised of droplets.

Thus, there remains a need for an aqueous delivery system that can solubilize
and/or form a stable suspension (i.e., without phase separation) with lipophilic
materials such as hydrocarbons, waxes, and silicones, where these lipophilic materials
will remain stable and/or not precipitate out of solution, where the amount of
deposition of lipophilic material can be controlled, and where the system could carry
other ingredients in addition to the lipophilic ingredient. For example, it would be

beneficial to have a system which incorporates lipophilic materials into compositions
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cbntaining other ingredients, such as dyeing and permanent wave compositions. The
present invention provides such a delivery system.

To achieve these and other advantages, the present invention is drawn to a
composition made up of at least one organic phospholipid capable of forming bilayers
in aqueous solution, at least one amphoteric surfactant, at least one nonionic
surfactant, and at least one suspending agent or viscosity increasing agent. The
nonionic surfactant is present in an amount equal to or greater than the amount of the
organic phospholipid. The suspending agent is present in an amount effective for
maintaining a stable composition. A stable composition or system is one that
experiences substantially no settling out or phase separation.

In another embodiment, the present invention relates to an aqueous delivery
system for lipophilic materials. The delivery system (or “carrier”) includes the
above-described composition in addition to at least one lipophilic ingredient, and an
aqueous phase. The nonionic surfactant preferably is present in an amount equal to or
greater than the amount of the organic phospholipid. The organic phospholipid, the
amphoteric surfactant, and the nonionic surfactant are present in a combined amount
sufficient to allow the lipophilic ingredient to be incorporated into the delivery system
by the composition of the present invention. The suspending agent is present in an
amount effective for maintaining a stable delivery system, i.e. one that experiences
substantially no settling out or phase separation.

In a preferred embodiment, the delivery system of the present invention
results in a stable, milky suspension, solution, lotion, or cream. A delivery system
comprising at least one organic phospholipid capable of forming bilayers in agueous
solution, at least one amphoteric surfactant, at least one nontonic surfactant, at least
one water-insolubie ingredient, and an aqueous phase has been described previously.
See WO 98/56333. This system is referred to as the "LAN" because it preferably
contains a lecithin (L) as the phospholipid, an amphoteric surfactant (A), and a
nonionic surfactant (N). The LAN system previously described "solubilized" a water-
insoluble ingredient resulting in a clear or cloudy solution. However, the LAN
system of the present invention is different in that, by containing a suspending or
viscosity incre'(ising agent, it enables a lipophilic ingredient to be incorporated into

the system to give a stable, milky suspension, solution, lotion, or cream.
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A milky solution is not equivalent to a cloudy solution. For example, a cloudy
solution is a solution that contains small particles, is turbid, will experience settling
over time and/or will experience separation/precipitation of phases. The stable milky
solution of the present invention generally does not settle over time and typically
experiences no separation of phases. Like the previously disclosed LAN clear
solution system, the milky LAN system of the present invention will incorporate or
act as a carrier for lipophilic materials. However, the LAN system of the present
invention, with the inclusion of a suspending agent, offers the advantage of being able
to incorporate a larger amount or higher weight of lipophilic matenal per weight of
the entire composition than the LAN system of WO 98/56333. Additionally, the
LAN system of the present invention can be a more effective carrier of hydrocarbons,
such as petrolatum and polyethylenes; waxes, such as Beeswax; and silicones.

The stable, milky AN system of the present invention may be either a
solution, suspension, lotion, or cream. Regardless of their form, the milky solutions,
lotions, creams, or suspensions rematin stable without substantial settling or
substantial separation of phases. It is the viscosity of the resulting milky LAN system
that will determine whether the composition is a solution, suspension, lotion, or
cream.

The present invention is also drawn to a process for the preparation of the
miiky aqueous system comprising: (2) combining at least one organic phospholipid
capable of forming bilayers in aqueous solution, at least one amphoteric surfactant, at
least one nonionic surfactant, at least one lipophilic ingredient, and water, (b) stirring
the combined ingredients of (a) while heating, (c) adding an appropriate amount of a
suspending agent and stirring while heating, and (d) cooling the resulting solution.

Finally, in yet another embodiment, the present invention is drawn to a
method for treating keratinous substances such as hair, skin, or eyelashes. First an
aqueous solution is prepared containing at least one organic phospholipid capable of
forming bilayers in aqueous solution; at least one amphoteric surfactant; at least one
nonionic surfactant present in an amount by weight equal to or greater than the
amount of the phospholipid; and at least one lipophilic ingredient. The phospholipid,
amphoteric surfactant, and nonionic surfactant are present in a combined amount

sufficient to allow the lipophilic ingredient to be incorporated into a stable aqueous
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system. A suspending agent, in an amount effective for maintaining a stable system,
is subsequently added to the aqueous system. The resuiting stable milky system is
then applied to the keratinous substances. |

Reference will now be made in detail to the present preferred embodiment(s)
of the invention.

Advantageously, the present invention allows lipophilic materials or
ingredients to be incorporated into an aqueous system to give a stable, milky solution,
lotion, cream, or suspension. No alcohol is required for cosolubilization, and there is
no need for liposome preparation. Further, when the water evaporates, the residue
left behind includes the lipophilic material and/or the phospholipid. The composition
of the invention is also easy to formulate and is gentle on the hair, skin, or eyelashes
when the surfactants used are mild.

The compositions and delivery systems of the present invention readily
deposit the organic phospholipid/lipophilic substances on the hair, skin, and
eyelashes, and, because of their inherent insolubility, resist being washed off with
water. Accordingly, these compositions and delivery systems can be used in hair
shampoos, conditioners, hair dyeing compositions, including oxidative dyes and
bleaches, permanent waving compositions, curl relaxing compositions, hair setting
compositions, bath and body products, sunscreens, or cosmetics such as mascaras and
foundations.

Additionally, the “load” carried by these systems can be quite high, a benefit
that nures both to the user and to the manufacturer in an economic sense. Load is
defined as the weight of added hydrophobe (lipophilic material} divided by the weight
of the phospholipid expressed as a percentage. Thus, 1 g of hydrophobe in a
composition with 5 g phospholipid is a 1/5 or 20% load. In the art, 50% is
considered a high load and can be achieved with certain hydrophobes and surfactant
combinations. In the present invention, loads of greater than 100% are possible. In
other words, stable solutions, lotions, and creams that contain more hydrophobe than
phospholipid can be obtained. For example, one preferred method of the present

invention results in stable creams comprising 50 times more petrolatum than

phospholipid.
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Without being bound to a particular theory, the inventors believe that in the
composition of the present invention an organized structure, likely a laminar gel, is
formed between the organic phospholipid and the nonionic surfactant and 1s
solubilized by the amphoteric surfactant. The organized structure can incorporate
other water-insoluble materials or hydrophobes. In aqueous systems, the structure
remains organized. The suspending agent helps to maintain a stable system. The
result is a stable milky system as evidenced by the lack of substantial settling out or
substantial separation of phases.

In one embodiment, therefore, the invention is drawn to a composition
comprising at least one organic phospholipid capable of forming bilayers in aqueous
solution, at least one amphoteric surfactant, at least one nonionic surfactant, and at
least one suspending agent, where the nonionic surfactant is present in an amount by
weight equal to or greater than the amount of the phospholipid and the suspending
agent is present in an amount effective for maintaining a stable system. Neither the
amphoteric nor the nonionic surfactant alone will give a satisfactory solution with the
organic phospholipids. '

With respect to the ingredients of the inventive composition, the preferred
organic phospholipids capable of forming bilayers in aqueous solution are lecithins.
Lecithins are mixtures of phospholipids, i.e., of diglycerides of fatty acids linked to
an ester of phosphoric acid. Preferably, lecithins are diglycerides of stearic, palmitic,
and oleic acids linked to the choline ester of phosphoric acid. Lecithin is usually
defined either as pure phosphatidy! cholines or as crude mixtures of phospholipids
which include phosphatidy! choline, phosphatidyl serine, phosphatidyl ethanolamine,
phosphatidyl inositol, other phospholipids, and a variety of other compounds such as
fatty acids, triglycerides, sterols, carbohydrates, and glycolipids.

The lecithin used in the present invention may be present in the form of a
liquid, powder, or granules. Lecithins useful in the invention include, but are not
limited to, soy lecithin and hydroxylated lecithin. For example, ALCOLEC Sis a
fluid soy lecithin, ALCOLEC F 100 is a powder soy lecithin, and ALCOLEC Z3 is a
hydroxylated lt_acithin‘, all of which are available from the American Lecithin

Company.
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Other than lecithins, another group of phbspholipids which may be useful in
the present invention are multifunctional biomimetic phospholipids. For example,
the following multifunctional biomimetic phospholipids manufactured by Mona
Industries may be useful: PHOSPHOLIPID PTC, PHOSPHOLIPID CDM,
PHOSPHOLIPID SV, PHOSPHOLIPID GLA, and PHOSPHOLIPID EFA.

The amphoteric surfactants useful in the present invention include, but are not
limited to, betaines, sultaines, hydroxysultaines, alkyl amphodiacetates, alkyl
amphodipropionates, and imidazolines, or salts thereof. It is recognized that other
fatty acid condensates such as those formed with amino acids, I;roteins, and the like
are suitable. Amphoteric surfactants are typically available for commercial sale in
solution form with the active surfactant accounting for approxi.m‘ately 40% of the total
solution weight. Cocamphodipropionate is particularly preferred, for example,
MIRANOL C2M-SF Conc. (disodium cocamphodipropionate), in its salt-free form,
available from Rhdne-Poulenc. MIRANOL is sold in solution form with amphoteric
surfactants composing approximately 40% of the total solution weight; for example,
10 g of MIRANOL contain about 4g of amphoteric surfactant. Also preferred is
CROSULTAINE C-50 (cocamidopropyl hydroxysultaine), available from Croda.
CROSULTAINE is also sold in solution form with the amphoteric surfactant
composing approximately 50% of the total solution weight. Other amphoteric
surfactants useful in the present invention include disodium wheatgermimido PEG-2
sulfosuccinate, available under the trade name MACKANATE WGD from MclIntyre
Group Ltd., which is a solution with amphoteric surfactants composing approximately
39% of the total solution weight, and disodium soyamphodiacetate, available under
the trade name MACKAM 28 from Mclntyre Group Ltd., which is a solution with
amphoteric surfactants composing approximately 34.5% of the total solution weight.

The nonionic surfactants useful in the present invention are preferably formed
from a fatty alcohol, a fatty acid, or a glyceride with a C, to C,, carbon chain,
preferably a C, ta C 4 carbon chain, more preferably a C, to C,, carbon chain,
derivatized to yield a Hydrophilic-Lipophilic Balance (HLB) of at least 10. HLB is
understood to mean the balance between the size and strength of the hydrophilic
group and the size and strength of the lipophilic group of the surfactant. Such

derivatives can be polymers such as ethoxylates, propoxylates, polyglucosides,

S
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polyglycerins, polylactates, polyglycolates, polysorbates, and others that would be
apparent to one of ordinary skill in the art. Such derivatives may also be mixed
polymers of the above, such as ethoxylate/propoxylate species, where the total HLB
is préferably greater than or equal to 10. Preferably the nonionic surfactants contain
ethoxylate in a molar content of from 10-25, more preferably from 10-20 moles.

Nontonic surfactants may be selected from, but are not limited to, the

following:

#of C's Name Trade Name

C-12 Laureth-23 BRIJ 35, available from ICI Surfactants

C-16 Ceteth-10 BRI1J 56, available from ICI Surfactants

C-16 Ceteth-20 BRI1J 58, available from ICI Surfactants

C-16 IsoCeteth-20 Arlasolve 200, available from ICI Surfactants
C-18 Steareth-10 Volpo S-10, available from Croda Chemicals Ltd.
C-18 Steareth-16 Solulan-16, avatlable from Amerchol Corp.
C-18 Steareth-20 BRI} 78, available from 1CI Surfactants

C-18 Steareth-25 Solulan-25, available from Amerchol Corp.
C-18= Oleth-10 BR1J 97, available from ICI Surfactants

C-18= Oleth-20 Volpo-20, available from Croda Chemicals Ltd.

Alkyl polyglucose surfactants sold under the name PLANTAREN, available from
Henkel, may also be used.

One of ordinary skill in the art may vary the suspending agent or viscosity
increasing agents, both of which are referred to as a suspending agent herewith, based
on the specific content of the LLAN delivery system, including the lipophilic material
being employed. Any suspending agent that is unreactive and/or will not form a
complex that results in substantial phase separation with the organic phospholipid, the
amphoteric surfactant, the nonionic surfactant, or the lipophilic ingredient is useful in
the present invention. Thus, some suspending agents that are useful in some LAN
delivery systems may not be useful in all LAN delivery systems. Suspending agents
useful in the practice of the invention include, but are not limited to, biopolymers
such as sclerotium gum available as AMIGEL from Alban Muller; polysaccharide
gums such as hydroxyethylcellulose available as CELLOSIZE from Amerchol;
polyacrylamides such as SEPIGEL 305 available from SEPPIC; stearates such as
PEG-150 pentaerythrityl tetrastearate available as CROTHIX from Croda, and
inorganic clays such as Bentonite.

In one preferred embodiment of the composition of the present invention, the

organic phospholipid capable of forming bilayers in agueous solution, the amphoteric
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surfactant, and the nonionic surfactant are presen.t in the composition such that the
nonionic surfactant is present in an amount by weight greater than the amount of
phospholipid. In a more preferred embodiment, the amount of phospholipid in the
composition is kept fixed while the amounts of the amphoteric and nonionic
surfactants are increased.

In a still more preferred embodiment, calculating the phospholipid as present
at a value of I, the phospholipid, amphoteric surfactant and nonionic surfactant are
preferably present in the composition in a ratio of about 1:0.8:2 and above by weight,
i.e., where the amounts of the surfactants can be increased independently of each
other but the amount of phospholipid stays fixed. The ratio is considered to be
“above” 1:0.8:2 when the amount of either of the surfactants increases. When the
phospholipid/amphoteric/ nonionic system is employed as a carrier for a lipophilic
material, the ratio is preferably about 1:1.2:2 and above and even more preferably
about 1:1.6:2. The loading capability for lipophilics carried by the delivery system of
the present invention may be maximized if the ratio of nonionic surfactant to
phospholipid is minimized, with the bilayers still being solubilized, because an excess
of nonionic surfactant may disrupt the organized structure.

In one preferred embodiment, the composition of the present invention
comprises ALCOLEC S (soy lecithin), MIRANOL C2M-SF Conc. (disodium
cocamphodipropionate, an amphoteric surfactant), ARLASOLVE 200 (IsoCeteth-20,
a nontionic surfactant) in a ratio of 1:4:2 (which is a LAN ratio of 1:1.6:2) when the
lipophilic water-insoluble ingredient, petrolatum, 1s employed, wherein the ratios are
calculated by weight. In other words, a LAN ratio of 1:1.6:2 is ctlual to 10g lecithin,
40g MIRANOL, and 20g ARASOLVE. Although lecithin is particularly preferred,
the amphoteric and nonionic surfactants may vary.

When used as an ingredient in further formulations, the LAN is compatible
and generally gives stable milky solutions, lotions, or creams with anionic surfactants
such as alky! sulfates and ethoxylated alky! sulfates. Other anionic surfactants such
as sulfosuccinates may also be used. Typically, LAN compositions are stable and can
resist storage at 45°C for three months or more, which would predict that they have a

shelf life at room temperature of at least three years.
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In another aspect, the present invention relates to an aqueous delivery or
carrier System comprising: at least one organic phospholipid capable of forming
bilayers in aqueous solution, at least one amphoteric surfactant, at least one nonionic
surfactant preferably present in an amount greater than or equal to the amount of the
phospholipid, at least one suspending agent, at least one lipophilic ingredient, and an
aqueous phase. The phospholipid, amphoteric surfactant, and nonionic surfactant are
present in a combined amount sufficient to allow the lipophilic ingredients to be
incorporated into the aqueous delivery system. The amount sufficient to incorporate
and maintain a stable system may vary depending on the type of composition; for
example, shampoo and mascara formulations may require a lower concentration of
LAN than do conditioner, deep treatment, bleach, permanent wave, dye, and relaxant
compositions. The suspending agent is present in an amount effective for
maintaining a stable system. This amount too may vary depending on the specific
make-up of LAN and the particular lipophile(s) used.

The combined amount of organic phospholipid, amphoteric surfactant, and
nonionic surfactant used in the composition or delivery system of the invention is
preferably equal to or above 1 percent by weight relative to the weight of the delivery
system. The preferred phospholipid, lecithin, is preferably used in an amount greater
than 0 to about 5% by weight of the delivery system and more preferably in an
amount greater than 0 to about 3% by weight of the delivery system. Since lecithin
itself is not a pure raw material and may have free glycerides, glyeerin, fatty acids,
and soaps, adjustments in this ratio may need to be made, 1.e., one source of lecithin
may require different ratios of amphoteric and nonicnic surfactants than another in
order to maximize incorporation of lipophilic ingredient and stability of the system.
Preferably, the composition and system of the invention form a stable solution,
suspension, lotion, or cream.

The amphoteric surfactants are preferably present in the composition in an
amount greater than 0 to about 25% by weight relative to the weight of the delivery
system. When the phospholipid/ amphoteric/nonionic system is employed as a carrier
for a lipophilic material, the amphoteric surfactants are preferably present in the
composition in an amount greater than 0 to about 15% by weight relative to the -

weight of the delivery system.
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The nonionic surfactant is preferably présent in an amount greater than 0 to
about 20% by weight relative to the weight of the delivery system. More preferably,
the nonionic surfactant is present in an amount greater than 0 to about 15% by weight
relative to the weight of the delivery system,

The suspending agents are preferably present in the composition in an amount
ranging from about 1% to 20% by weight relative to the total weight of the delivery
system. However, the amount of suspending agent will depend on the viscosity
increasing properties of the particular suspending agent. More preferably, the
suspending agents are present in an amount ranging from about 1% to about 10% by
weight. Preferably, one of ordinary skill in the art will be able to determine routinely
the preferred amount of suspending agent depending on the specific LAN delivery
system and the application envisaged. The suspending agent is added in an amount
effective for maintaining a stable composition or stable system. As defined above, a
stable composition or system is one that does not experience substantial settling out
or substantial phase separation.

Lipophilic “ingredients” or “materials™ or other water-insoluble materials
include, but are not limited to hydrocarbons, waxes, silicones, oil-soluble vitamins
such as Vitamin E and Vitamin A, sunscreens, ceramides and natural oils. The
lipophilic ingredients may be in the form of sunscreens, bacteriostats, moisturizers,
colors, topical pharmaceuticals and the like. Preferred lipophilic ingredients include:
petrolatum, polyethylenes, beeswax, Vitamin E, Vitamin E Acetate, Vitamin A
Palmitate, olive oil, mineral oil, 2-oleamido-1,3-octadecanediol, octylmethoxy
cinnamale, octyl salicylate, and silicones such as siloxanes, dimethicone,
cyclomethicone, phenyl trimethicone, dimethiconol, dimethicone copolyol, and
laurylmethicone copelyol. The lipophilic ingredients can, for example, moisturize or
condition the skin, hair, and/or eyelashes and leave behind no oily feel.

The aqueous phase of the inventive delivery system can contain additional
ingredients such as anionic surfactants, organic salts, inorganic salts, proteins, hair
dyes, water-soluble polymers, quaternary ammonium compounds, complex and
simple carbohydrates, amino acids, preservatives and fragrances.

If the inventive system is to be used in concentrated form, i.e., with about 5%

by weight of the organic phospholipid and greater than 1% of added lipophilic
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ingredient, the composition preferably has a pH ranging from 4-12 for maximum
stability. The more concentrated the solution, the better the delivery. In the present
invention, the amount of lipophilic ingredient preferably ranges from about 0.1% to
about 50% by weight relative to the weight of the delivery system.

If this blend is diluted with water or the blend is used as an ingredient in
another composition, then the pH has a broader range, i.e., preferably ranges from 2-
12, and a wider variety of additives can be included in the solution. These dilute
blends can still be very effective in delivering lipophilic ingredients.

Another embodiment of the present invention is drawn to a process for
preparing the aqueous system of the present invention. This process comprises: (a)
combining the following ingredients to obtain a mixture: at least one organic
phospholipid capable of forming bilayers in aqueous solution, at least one amphoteric
surfactant, at least one nonionic surfactant, at least one lipophilic agent, and water,
where the nonionic surfactant is present in an amount by weight equal to or greater
than the amount of the organic phospholipid, (b) heating and §tirring the combined
ingredients of (a), and (¢) adding an effective amount of suspending agent and stirring
with additional heating. Either a high shear apparatus or a normal mechanical stirrer
may be used for the stirming.

The mixture is preferably heated at a temperature of 65°C to 85°C in step (b),
depending on the melting points of the solid surfactants. Still more preferably, the
mixture is heated to about 70°C.

More specifically, the preparation of the carrier system of the present
invention may be carried out as follows. Lecithin (L) is dispersed in water. The
lipophilic material is combined with nonionic surfactant(s) (N} at appropriate ratios
and added to the lecithin/water dispersion. An amphoteric surfac_tant (A) 1s added and
the mixture is heated, while being stirred for about 15 minutes .at about 70°C . An
effective amount of suspending agent is subsequently added and the solution stirred at
about 70°C for an additional 10 minutes. The combination of these ingredients
results in a stable, milky system that is referred to as the LAN delivery system which
can then be used as a "raw matenial" to make finished products,

In another embodiment, the present invention is drawn to a method for

treating keratinous substances such as, but not limited to, hair, skin, or eyelashes.
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First an aqueous solution is prepared containing:
at least one organic phospholipid capable of forming bilayers in aqueous
solution;

at least one amphoteric surfactant;

at least one nonionic surfactant present in an amount by weight equal to or
greater than the amount of the phospholipid,;

at least one lipophilic ingredient;

and at least one suspending agent. .

The phospholipid, amphoteric surfactant, and nonionic surfactant are present
in a combined amount sufficient to allow the lipophilic ingredient to be incorporated
into the aqueous solution. The suspending agent is present in an amount effective for
maintaining a stable system. The milky LAN system is then applied to the keratinous
substances. The term "treating" in the context of this invention includes, but is not
limited to, shampooing, conditioning, dyeing, bleaching, permanent waving, relaxing,
setting, moisturizing, and making-up, for example, applying mascara or foundation.

As mentioned previously, the composition and carrier system of the present
invention can be used as an ingredient itself in, for example, shampoos, conditioners
(rinse-off and leave-in), deep treatments for hair, body washes, bath gels, hair dyeing
compositions, permanent wave formulations, relaxers, make-up preparations,
particularly mascara and foundation, and skin creams or lotions.

With respect to hair products, the carrier system of the present invention can
be used to formulate hair products, e.g., for normal hair, color-treated hair, dry hatir,
fine hair, and damaged hair. For each type of hair, the LAN delivery system can be
used to create a regimen comprising shampoo, conditioner, and deep treatment, (i.e.,
deep conditioner). Additional nonionic, amphoteric, and also anionic surfactants can
be added to the LAN delivery system. In general, the concentration of the LAN
delivery system is increased within each regimen from shampoo to conditioner to
deep treatment. Thus, the deep treatment formulations may have the most
concentrated hydrophobe-carrying LAN.

The LAN systems of the invention can be further associated, in the hair
products desc:zibed above, with proteins including hydrolyzed soy protein,

lauryldimonium hydrolyzed soy protein (cationic Soya protein) and wheat amino
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acids. The proteins could also include com, wheét, milk, or silk proteins, collagens,
keratins, or others. Furthermore, taurine and arginine hydrochlonde may be
associated therein to maximize protein binding to the hair. Cationic proteins or
proteins in pencral may be stabilizers for the LAN delivery system and enhance its
delivery by changing the charge on the surface of the LAN structure. The skin and
the hair attract cationic ingredients, and proteins are generally substantive to these
tissues.

In conditioning emulsions, nonionic emulsifiers such as glyceryl stearate and
PEG-100 stearate can be used, and the LAN delivery system is treated as a water-
insoluble, particularly a lipophilic, ingredient itself.

Other ingredients in the LAN delivery system hair care compositions may
include cationic polymers, such as polyquaternium 4, polyquaternium 6,
polyquaternium 7, polyquaternium 10, polyquaternium 11, polyquaternium 16,
polyquaternium 22, and polyquaternium 32, cationic conditioners, such as quaternium
27, behenamidopropyl PG-dimonium chloridc, hydroxyethyl tallowdimonium
chloride, hexadimethrine chloride, stearalkonium chloride, and cetrimonium chloride;
isoparaffins; sodium chloride; propylene glycol; preservatives such as
phenoxyethanol, methylparaben, ethylparaben, and propylparaben; pH adjusters such
as phosphoric acid; humectants such as trehalose; and emollients such as
octyldodecanol. Many other examples of matenals from the classes listed above
would be readily known to one of ordinary skill in the art.

Further, shampoos, conditioners, and deep treatments within the scope of the
present invention may be used on hair which has been treated, e.g., with color (dye or
bleach) or chemicals (permanent wave or straightening), or which is dry or fine and
show significant substantivity for the hair.

The invention will be further clarified by the following examples, which are
intended to be illustrative of the invention, but not limiting thereof.

EXAMPLES

Example 1 Study using LAN with the lipophilic material petrolatum.

The following example illustrates the use of LAN to incorporate the hipophilic
ingredient petrolaturn into an aqueous system. Petrolatum is a highly desirable

component in numerous skin and hair care products because of its moisturizing and
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pfotecting properties. However, because of its hydrophobic nature, petrolatum has
previously been difficult to formulate in an aqueous environment without phase
separation.

A LAN composition comprising lecithin (L), MIRANOL C2M-SF Conc. (A),
ARLASOLVE 200 (Iso-Ceteth-20) (N), and the suspending agent, SEPIGEL 305
(Polyacrylamide/C13-14 Isoparaffin/Laureth 7) from SEPPIC Inc , was used to
incorporate White Fonoline, a petrolatum from Witco Petroleum Specialties, into a
LAN delivery system. Table 1 shows that stable lotions of lipophilic agents can be
achieved in systems that contain as low as 1.75% by weight of the lecithin,
amphoteric surfactant, and nonionic surfactant, relative to the total weight of the

delivery system. The LLAN ratio was maintained at 1:1.6:2.

Table 1:
Varying amounts of LAN used to incorporate petrolatum into an aqueous
system.
L A N White Sepigel | Water | Result | %
Lecithin | MIRANOL | ARLASOLV Fonoline 305 (g) LAN
(g) (@ (E (Petrolatum) (g)
g) (g)
0.25 1 0.5 16 2 80.25 | Stable | 1.75
lotion
0.5 2 1 16 2 78.5 | Stable | 3.5
lotion
I 4 2 16 2 75 Stable | 7
lotion
2 8 4 4 6 76 Stable | 14
lotion

* MIRANOL C2M-SF Conc. contains about 40% amphoteric surfactant.

Example 2: Comparison of increasing amounts of petrolatum incorporated by the

LAN system.
Similar to example I above, a LAN delivery system was prepared with the

following ing{edicnts: lecithin (L), MIRANOL C2M-SF Conc. (A), ARLASOLVE

200 (N), the suspending agent, SEPIGEL 305, and White Fonoline. Stable systems

of the petrolatum/LLAN delivery system that contain from 4% to 50% petrolatum were

Y

/
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accomplished while maintaining a LAN ratio of 1:1.6:2 (This is because 1g

MIRANOL C2M-SF Conc. is approximately 0.4 g of amphoteric surfactant.). . See

Table 2. As the experiments demonstrate, the loads of the following LAN systems

may be greater than 100% and as high as 50 times the amount of phospholipid

present. As is evidenced by the examples of Table 2, the skiiled artisan may be

required to vary the amount LAN ratio or adjust the amount of suspending agent in

order to obtain a stable system.

Table 2: Increasing amounts of petrolatum incorporated into a LAN delivery

system.
L A N White Sepigel | Water Results
Lecithin | MIRANOL | ARLASOLV Fonoline 305 (g)
(g) (e) E (g) (e)
(g)
2 8 4 4 2 80 Unstable
2 8 4 4 4 78 Stable
solution
2 8 4 6 4 76 Stable lotion
2 8 4 8 4 74 Stabie lotion
1 4 2 8 2 83 Unstable
1 4 2 16 2 75 Stable lotion
| 4 2 25 2 66 Stable lotion
1 4 2 50 4 39 Unstable
1 4 2 50 6 37 Stable cream

Example 3: Study varying the amount of suspending agent in the LAN system.

The compositions of Example I and 2 were utilized to study the effect of varying the

amount of suspending agent in a LAN delivery system that incorporates petrolatum.

As reflected in Table 3, one of ordinary skill in the art would routinely vary the

amount of suspending agent in order to maintain a stable, milky system. Table 3

illustrates the amount of suspending agent needed to incorporate petrolatum into a

stable, milky system using different amounts of lecithin, amphoteric surfactant, and

nonionic surfactant. In each example, an unstable LAN delivery system was

stabilized by the addition of more suspending agent. Up to 15% of the suspending
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agent was used in the LAN milks.
Table 3: LAN delivery systems with varying amounts of suspending agent.

L A N White Sepigel | Water Results
Lecithin | MIRANOL | ARLASOLV | Fonoline 305 (8
(2 {e) E (2) (8
(g)

1 4 2 16 2 75 Unstable

1 4 2 8 2 83 Stable lotion
1 4 2 8 4 g1 Stable lotion
2 8 4 4 2 80 Unstable
2 8 4 4 6 76 Stable lotion
1 4 2 50 2 41 Unstable

! 4 2 50 4 | 39 Unstable

1 4 2 50 6 37 Stable lotion
1 4 2 20 15 58 Stable lotion

Example 4: Use of LAN compasitions to incorporate silicones.

Silicones are highly desirable ingredients to enhance shine and softness but
are difficult to formulate because of their inherent insolubility in water and alcohol.
The following example illustrates the use of a LAN composition to incorporate
silicones into an aqueous system The amount of lecithin (L), MIRANOL C2M-SF
Conc. (A), and ARLASOLVE 200 (Iso-Ceteth-20) (N), remained constant while the
amount and type of suspending agent were varied. The suspending agents utilized
include: AMIGEL, a sclerotium gum available from Alban Muller; CELLOSIZE QP
4400, a hydroxyethylcellulose available from Amerchol; CROTHIX, a PEG- 150
Pentaerythrity! Tetrastearate available from Croda.

The resulting LAN compositions were able to incorporate the following
silicones into a stable, milky delivery system as described in Table 4:

DC 1411: Octamethylcyclotetrasiloxane from Dow Coming;

DC Q2-5200: Silicone glycol/dodecene from Dow Coming;

DC 1402: Decamethylcyclopentasiloxane from Dow Coming; and

DC 200: Polydimethylstloxane 60,000 cSt (centistokes) from Dow Coming.
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Table 4: Incorporation of silicones into LAN delivery systems.

L A N Silicone Suspending Water Results
Lecithin | MIRANOL | ARLASOLVE (g) Agent (g) (®)

() (2) (g)

i 4 2 DC 1411, | Sepigel 305, 3 80 Stable

10 lotion

1 4 2 DC Q2- Amigel, | 82 Stable

5200, 10 solution

1 4 2 DC 1402, Cellosize, 3 75 Stable

15 lotion

I 4 2 DC 200, 5 Crothix, 5 83 Stable

lotion

Example 5 Use of LAN compositions to incorporate various lipophilic ingredients.

LAN compositions have been utilized to formulate a vartety of LAN delivery
systems that incorporate a variety of lipophilic ingredients. Additionally, it is within
the routine experimentation of the skilled artisan to vary the lipophilic ingredient or
the suspending agent in order to produce a stable, milky LAN system. Table 5
reveals the use of different lipophilic agents as well as different suspending agents
that were used to make stable LAN delivery systems.

In Table 5, the LAN composition was composed of lecithin (L), MIRANOL
C2M-SF Conc. (A), ARLASOLVE 200 (Iso-Ceteth-20) (N), and a variety of
suspending agents including CROTHIX, SEPIGEL, and BENTOLITE WH, a
bentonite clay from Southern Clay Products. The LAN compositions were used to
incorporate several lipophilic ingredients in addition to White Fonoline including:
VERSAFLOW, a liquid polyethylene from Shamrock; Beeswax from Kostner

Keunen, Inc.; and Diglyceride, a vegetable diglyceride from Kostner Keunen, Inc.
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Table 5: Examples of various LAN delivery systems.

L A N Lipophile Suspending Water | Results
Lecithin | MIRANOL | ARLASOLV (2) Agent ()
(8) (g} E (g)
(8)

2 8 4 Versaflow, Sepigel, 4 78 Stable

4 lotion

2 8 4 Beeswax, 4 Sepigel, 4 78 Stable

lotion

2 8 4 White Bentolite g0 Stable

Fonoline, 4 WH, 2 lotion

2 8 4 White Bentolite | 76 | Stable

Fonoline, 4 WH, 6 lotion

1 4 2 Diglyceride, | Crothix, 3 85 Stable

5 lotion

Example 6: Preparation of hair relaxer containing a milky LAN system.

The following hair relaxer was formulated from a LAN delivery system that
incorporated petrolatum. All the ingredient amounts are shown in weight percent.

Lecithin 1.0%

Miranol C2M-SF 4.0%
Arlasolve 200 2.0%
White Fonoline 20.0%
Sepigel 305 15.0%
Sodium Hydroxide 2.5%
Water 555%

The resulting hair relaxer cream was applied to six swatches of kinked hair at
room temperature. The hair swatches were then rinsed with water. Following
shampooing with 10% Sodium Laureth Sulfate (SLES), each of the six swatches was
almost 98% relaxed. The relaxed hair swatches were also notably soft.

Example 7: Use of a milky LAN/petrolatum system in hair care.

The superior moisturizing and protecting properties of petrolatum offer many
advantages for use in hair care. The following hair care treatment was formulated

using 2 LAN/Petrolatum delivery system. All the ingredient amounts are shown in

\ ' )

weight percent,
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Lecithin 1.0%
Miranol C2M-SF 4.0%
Arlasolve 200 2.0%
White Fonoline 8.0%
Sepigel 305 4.0%
Water 81.0%

The resulting LAN/Petrolatum lotion was applied to bleached hair and relaxed
hair for 5 minutes at room temperature then rinsed with warm water. The treated hair
was moist and had improved sofiness.

Example 8. Use of a milky LAN/silicone system in hair care.

Similar to petrolatum, silicones offer superior moisturizing and protecting
properties that are desirable for many hair and skin care applications. The following
hair care treatment was formulated using a LAN/silicone delivery system. All the

ingredient amounts are shown in weight percent.

Lecithin 1.0%
Miranol C2M-SF 4.0%
Arlasolve 200 2.0%
DC 1411 10.0%
Sepigel 305 3.9%
Water | 80.0%

The resulting LAN/silicone lotion was applied to hair for 5 minutes at room
temperature then rinsed with warm water. The treated hair felt soft, was easy to

detangle, and had increased shine.
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What is claimed is:
1. A composition comprising;:

at least one organic phospholipid capable of forming bilayers in
aqueous solution;

at least one amphoteric surfactant,

at least one nonionic surfactant present in an amount by weight equal
to or greater than the amount of said at least one phospholipid; and

at least one suspending agent present in an amount effective for
maintaining a stable composition.

2. A composition according to claim I, wherein said composition further
comprises water.

3. A composition according to claim 1, wherein said at least one nonionic
surfactant is present in an amount by weight greater than the amount of said at least
one phospholipid.

4. A composition according to claim 1, wherein said at least one
amphoteric surfactant is present in an amount by weight greater than the amount of
said at least one phospholipid.

5. A composition according to claim 1, wherein said at least one organic
pbospholipid capable of forming bilayers in aqueous solution is a lecithin.

6. A composition according to claim |, wherein said composition further
comprises at least one lipophilic ingredient.

7 A composition according to claim 6, wherein said at least one
fipophilic ingredient is selected from hydrocarbons, waxes, and silicones.

8. A composition according to claim 7, wherein said hydrocarbon is

selected from petrolatum and polyethylenes.

9. A composition according to claim 7, wherein said silicones include
stloxane.
10. A composition according to claim 1, wherein said at least one

suspending agent is selected from biopolymers, polysaccharide gums,

polyacrylamides, stearates, and inorganic clays.

//M
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11. A composition according to claim 1, wherein said at least one nonionic
surfactant contains at least one group selected from Cj to C,, fatty alcohol, Cgto Cy,
fatty acid, and Cyto C,, glyceride. |

12. A composition according to claim 1, wherein said at least one nonionic
surfactant has an HLB of at least 10.

13. A composition according to claim 1, wherein said at least one
amphoteric surfactant is selected from betaines, sultaines, hydroxysultaines, alkyl
amphodiacetates, alkyl amphodipropionétes, imidazolines, and salts thereof.

14. A composition according to claim 13, wherein said at least one
amphoteric surfactant is selected from cocamphodipropionate and cocamidopropyl
hydroxysultaine.

15. A composition according to claim 1, wherein said at least one organic
phospholipid, said at least one amphoteric surfactant, and said at least one nonionic
surfactant are present in a ratio of 1:0.8:2 and above.

16. A composition according to claim 1, wherein said at least one organic
phospholipid, said at least one amphoteric surfactant, and said at least one nonionic
surfactant are present in a ratio of 1:1.2:2 and above.

17. A composition according to claim 16, wherein said at least one organic
pbospholipid, said at least one amphoteric surfactant, and said at least one nonionic
surfactant are present in a ratio of 1:1.6:2 and above.

18. A delivery system for lipophilic ingredients comprising:

at least one organic phospholipid capable of forming bilayers in
aqueous solution;

at least one amphoteric surfactant;

at least one nonionic surfactant present in an amount by weight equal
to or greater than the amount of said at least one phospholipid ;

at least one suspending agent present in an amount effective for
maintaining a stable delivery system;

at least one lipophilic ingredient; and

an aqueous phase,
wherein said at least one organic phospholipid, said at least one amphoteric

surfactant, and said at least one nonionic surfactant are present in a combined amount
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sufficient to allow said at least one lipophilic ingredient to be incorporated into said
system.

19. A delivery system according to claim 18, wherein said delivery system
is a stable solution, suspension, lotion, or cream.

20, A delivery system for lipophilic ingredients according to claim 18,
wherein said at least one amphoteric surfactant is present in an amount by weight
equal to or greater than the amount of said at least one organic phospholipid and
wherein said at least one nonionic surfactant is present in an amount by weight equal
to or greater than the amount of said at least one organic phospholipid.

21. A delivery system according to claim 18, wherein said aqueous phase
further comprises additional ingredients selected from anionic surfactants, organic
salts, inorganic salts, proteins, hair dyes, water-soluble polymers, and amino acids.

22. A delivery system according to claim 18, wherein said at least one
lipophilic ingredient is selected from hydrocarbons, waxes, and silicones.

23. A delivery system according to claim 22, wherein said at least one
lipophilic ingredient is selected from hydrocarbons.

24. A delivery system according to claim 23, wherein said hydrocarbons
are selected from petrolatum and polyethylenes.

25. A delivery system according to claim 22, wherein said silicones
include siloxane.

26. A delivery system according to claim 18, wherein said at least one
suspending agent is selected from biopolymers, polysaccharide gums,
polyacrylamides, stearates, and inorganic clays.

27. A delivery system according to claim 18, wherein said suspending
agent is present in an amount of 1% to 20% by weight relative to the total weight of
the delivery system.

28. A delivery system according to claim 27, wherein said suspending
agent is present in an amount of 1% to 10% by weight relative to the total weight of
the delivery system. |

29. A delivery system according to claim 18, wherein said at least one

organic phosphi)lipid capable of forming bilayers in aqueous solution is a lecithin.

4

'3 'V’
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30. A delivery system according to claim 18, wherein said at least one
nonionic surfactant contains at least one group selected from Cyto C,, fatty alcohol,
C,to C,, fatty acid, and C;to C,, glyceride.

31. A delivery system according to claim 18, wherein said at least one
nonionic surfactant has an HLB of at least 10.

32. A delivery system according to claim 18, wherein said at least one
amphoteric surfactant is selected from betaines, sultaines, hydroxysultaines, alky!
amphodiacetates, alkyl amphodipropionates, imidazolines, and salts thereof.

33. A delivery system according to claim 32, wherein said at least one
amphoteric surfactant is selected from cocamphodipropionate and cocamidopropyl
hydroxysultaine.

34, A delivery system according to claim 18, wherein said at least one
organic phospholipid is present in an amount greater than 0 to 5% by weight relative
to the total weight of the delivery system.

35. A delivery system according to claim 34, wherein said at least one
organic phospholipid is present in an amount greater than 0 to 3% by weight relative
to the total weight of the delivery system.

36. A delivery system according to claim 18, wherein said at least one
amphoteric surfactant is present in an amount greater than 0 to 25% by weight
relative to the total weight of the delivery system.

37. A delivery system according to claim 36, wherein said at least one
amphoteric surfactant is present in an amount greater than 0 to 15% by weight
relative to the total weight of the delivery system.

3. A délivery system according to claim 18, wherein said at least one
nonionic surfactant is present in an amount greater than 0 to 20% by weight relative
to the total weight of the delivery system.

39. A delivery system according to claim 38, wherein said at least one
nonionic surfactant is present in an amount greater than 0 to 15% by weight relative
to the total weight of the delivery system.

40, A delivery system according to claim 18, wherein said at least one
organic phosp;holipid, said at least one amphoteric surfactant, and said at least one

nonionic surfactant are present in a ratio of 1:0.8:2 and above.
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41. A delivery system according to claim 18, wherein said at least one
organic phospholipid, said at least one amphoteric surfactant, and said at least one
nonionic surfactant are present in a ratio of 1:1.2:2 and above.

42. A delivery system according to claim 41, wherein said at least one
organic phospholipid, said at least one amphoteric surfactant, and said at least one
nonionic surfactant are present in a ratio of 1:1.6:2 and above.

43. A delivery system according to claim 18, wherein said at least one
organic phospholipid is a lecithin, said at least one amphoteric surfactant is disodium
cocamphodipropionate and said at least one nonionic surfactant is selected from PPG-
5-Ceteth-20, PEG-20 Isocety] Ether, and Oleth-10,

44. A delivery system according to claim 18, wherein said system is in the
form of a shampoo, a conditioner, a deep treatment for hair, a body wash, a bath gel, a
bath oil, a hair dyeing composition, a permanent wave formulation, a make-up
composition, a skin cream, or a lotion.

45. A delivery system according to claim 44, wherein said make-up
composition is a mascara or a foundation.

46. A method for the preparation of a delivery system as claimed in claim
18, said method comprising:

(a) combining said at least one organic phospholipid, said at least one
amphoteric surfactant, said at least one nonionic surfactant; said at least one lipophilic
ingredient and water to obtain a mixture;

(b) heating and stirring the mixture obtained in step (a);

(c) adding an effective amount of said at least one suspending agent;

and

(d) heating and stirring the mixture obtained in step (c).

47. A method for treating a keratinous substance, said mcthod comprising:

preparing a delivery system comprising

at least one organic phospholipid capable of forming bilayers in aqueous
solution; _

at least one amphoteric surfactantt;

at least one nonionic surfactant present in an amount by weight equal to or

greater than the amount of said at least one phospholipid; and

/5
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at least one suspending agent present in an amount effective for maintaining a
stable delivery system and at least one lipophilic ingredient,

wherein said at least one organic phospholipid, said at least one amphoteric
surfactant, and said at least one nonionic surfactant are present in a combined amount
sufficient to allow said lipophilic ingredient to be incorporated into said delivery
systcrﬁ; and

applying said delivery system to said keratinous substance.

48. A method according to claim 47, wherein said treating comprises a
treatment selected from shampooing, conditioning, dyeing, bleaching, permanent
waving, relaxing, setting, moisturizing, and making-up.

49. A method according to claim 47, wherein said keratinous substance is
selected from hair, skin, and eyelashes.

50. A method according to claim 48, wherein making-up comprises a
treatment selected from applying mascara to the eyelashes and applying foundation to
facial skin.

51. A hair relaxing composition comprising:

at least one organic phospholipid capable of forming bilayers in
aqueous solution;

at least one amphoteric surfactant;

at least one nonionic surfactant present in an amount by weight equal
to or greater than the amount of said at least one phospholipid ;

at least one suspending agent present in an amount effective for
maintaining a stable composition;

at least one lipophilic ingredient, wherein said lipophilic ingredient is

petrolatum;

sodium hydroxide; and

water,
wherein said at least one organic phospholipid, said at least one amphoteric
surfactant, and said at least one nonionic surfactant are present in a combined amount
sufficient to allow said at least one lipophilic ingredient to be incorporated into said

hair relaxing composition.
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52. A hair relaxing composition according to claim 51, wherein said at
least one organic phospholipid capable of forming bilayers in aqueous solution is a
lecithin.

53. A hair relaxing composition according to claim 51, wherein said at
least one organic phospholipid, said at least one amphoteric surfactant, and said at
least one nonionic surfactant are present in a ratio of 1:1.6:2.

54. A hair relaxing composition according to claim 51, wherein at least
one suspending agent is polyacrylamide.

55. A hair relaxing composition according to claim 51, wherein said at
least one nonionic surfactant is PEG-20 isocetyl ether.

56. A hair relaxing composition according to claim 51, wherein said at
least one amphoteric surfactant 1s disodium cocamphodipropionate.

57. A hair conditioning composition comprising:

at least one organic phospholipid capable of forming bilayers in
aqueous solution;

at ieast one amphoteric surfactant;

at least one nonionic surfactant present in an amount by weight equal
to or greater than the amount of said at least one phospholipid ;

at least one suspending agent present in an amount effective for
maintaining a stable composition;

at least one lipophilic ingredient, wherein said lipophilic ingredient is

selected from silicones;

sodium hydroxide; and

water,
wherein said at least one organic phospholipid, said at least one amphoteric
surfactant, and said at least one nonionic surfactant are present in a combined amount
sufficient to allow said at least one lipophilic ingredient to be incorporated into said
hair conditioning composition.

58. A bair conditioning composition according to claim 57, wherein said at

least one organic phospholipid capable of forming bilayers in aqueous solution is a
lecithin. ‘
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59. A hair conditioning composition according to claim 57, wherein said at
least one organic phospholipid, said at least one amphoteric.surfactant, and said at
least one nonionic surfactant are present in a ratio of 1:1.6:2.

60. A hair conditioning composition according to claim 57, wherein at
least one suspending agent is polyacrylamide.

6l. A hair conditioning composition according to claim 57, wherein said at
least one nonionic surfactant is PEG-20 isocetyl ether.

62. A hair conditioning composition according to claim 57, wherein said
at least one amphoteric surfactant is disodium cocamphodipropionate.

63. A hair conditioning composition according to claim 57, wherein said

silicones are octamethylcyclotetrasiloxane.
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WGD M H Mclntyre Group Ltd.H3E it I & H(wheatgermimido)PEG-2 REIRAIME —
g1, ERBBERER, HPHEXEEENASHEBEERR 39%; MUELA
MACKAM 25 ) B Mcintyre Group Ltd. B K B W #f — Z B — 4 (disodium
soyamphodiacetate), ERFBREN, HPREREEENNSHERLERRN 345%.

RTFEERRESTREEENEBHTE CrCo IREEGRF A C,-C s Bk, EiF
H Ci-Crg BRER) AR IE, feRiRRelH MERSIRR, UATEBRZE/DR 10 BFEK-F
F#7{E(HLB). HLB £ REH R FRKERR R/ DRERE S5 mER XD R
ERIRFHEE. XETEYTURESY, MZEE WY (cthoxylates). FHE LY.
FRERET. FHWH. BB, BEJME. FUEBUEREECASEPEBEEARAR
CAMHEYR. SEFTEYETUER ERYRGBEEREY, MIZEELYRE
BEULYEYE, ERERKFHFEHEERTRET 10, EEFREFEENESSH
10-25 FE/R, FEHF 10-20 BE/REI 28 4.

FRTFREEERTEES, ERARTUTHHK:

CsHIHmRE B TR

C-12 Laureth-23 7 B ICI Surfactants K] BRIJ 35

C-16 Cetech-10 M B ICI Surfactants £ BRIJ 56

C-16 Cetech-20 T8 B ICI Surfactants # BRIJ 58

C-16 IsoCetech-20 W B ICI Surfactants f} Arlasolve 200
C-18 Steareth-10 4 8 Croda Chemicals Ltd.F] Volpo S-10
C-18 Steareth-16 W H Amerchol Corp.H} Sululan-16
C-18 Steareth-20 4 B ICI Surfactants f] BRIJ 78

C-18 Steareth-25 ¥ 8 Amerchol Corp.H# Solulan-25
C-18= Oleth-10 78 8 ICI Surfactants #j BRIJ 97

C-18= Oleth-20 5 B Croda Chemicals Ltd. ] Volpo-20

WA A LA % 2 4 PLANTAREN K1 5 Henkel 43 8] 8342 2 R B 2 R TSR
B LAN SIS RH W EASBERBHTFANRMEY R, *ORERARAT
REBEARIEERIFEEERLPRABREF). BERNERBEAASSHILRH
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B, BMEREEEN. EETFRMEEASFEEASIEAFBREEZHEIANESY
RAE M REFS T R T AR, Bk, A TS LAN @i AR R EBER 4
FEEFTHTH B LAN Mt A R. £ARASERPFRANBENERE, EARRT,
WA R LL AMIGEL ¥ B Alban Muller R B 8% R (sclerotium gum); £HERZ,
#40LL CELLOSIZE W B Amerchol 2 Z A ER: RNBHE, #wyy SEPPIC
%9 SEPIGEL305; TEPSESER, #l4nil CROTHIX M H Croda i PEG-150 V9B fEBRE %,
VOEEER, LAREHSL, @t

EARAHEWE— MUEL R BT, BTE KT R R RIH VB AA
ViBEE . EREEEAREE FREOFEERFETASYY, FETREOEERN
EBATHBENER. £ ERENTEFRY, 440D WBHEERERFAE, W
MMFERTEERNAIEE FREFENKHEE. ,

FE-ANERENTHTRT, TRESEEE 1, B8, PHEREEERNTES
FREGEENEASYPHERLHERRA 1: 08: 2 ES, Hl, REFEEMK
BATUAE M, EMEHNERFERE. AE—REOEEAOE &M, AR
ZWHl “®ET” 1: 0.8: 2. LABRE/FRERTEEN/AEE FROEEAMERIENE
WY RS, R ERRS 1. 12 2 RUE, EEMNES 1: 1.6: 2. W
RAFER FREEEN SHEZ R/ BN EMRREER, NARARZAREN
SEMMEY M AR AT LA EIEX, BN IRASER FREGEEAT RESERFH
L85 .

E—MEREMERART, SRAFHEKANEEA ST R, XERNEEY
8 ALCOLEC S(KE 5iBER). MIRANOL C2M-SF Conc.(FRiZEF R — 4,
PRI ETER). ARLASOLVE 200(IsoCeteth-20, LB FRMEFELEF), B A
A 1: 4: 2(B0 LAN EBBIh 1: 1.6: 2), HPLHBRBERRTE. BAEWH, 1: 16:
2 B9 LAN tb14F 10 TRBEAR. 40 72 MIRANOL 1 20 31 ARASOLVE. R4 55t
FERFRAER, EREREFEENNER FREEHERE L. '

HEH—BRIRFITREASE, LAN 25K, FERLEEENEERRE
MZREMRERRDSHAE FRRIEER —ERUE T e M FUREE. el
H. STRAEOHERPRBEERCHEFRREEER. E%, LAN 459L
HEH, BT 4SCTRM 3 MAREKNE, BRTIENEZRTHRESHE
DH 3,

AH—HH, FREBR—FHKERERERER, ZEREE: ELo-HEBEK
WRFEBNBERANBE; ZEL0—MEBEREESEN; SEEATHRETHESE
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WZEL-MIERFREFER, ZO—MERH EDO—MEMELHS, MAH. #
B AEREEEAAER FREOBEANAS SRS UERMIEATBATKER
H. RUSHBANEFREARNEBY REEAGWRTM R, Flin, FkmmR
REWMETHFRN LAN RERTER. BELE., B8, BR. RADKAEY.
BEFMSBIGEARLERBEMER. ZARRE LAN HRAHRNFANR
R R E R KRN

AR H S YR R T IBOEIBHE . BRI SR TR
FIMHEEERESTHRTHEFARERN 1%. BENBEGEBIEOHEEAIN
KT OEALMEGRERN 5%. EEMEAKRT 0 HHMERERERN 3%A,
BT R fE A S RN, TFHENHmE. . RITRMEXR, U
FEIATWXFE], B, AT ERBEAINBARRX, ARNOREERH, —FF
5% A SRUR BT 7 B AR B T R M i AR 1 R I iE A B9 L0 TT RE S 5 — R BEAE R
AR ZRAAESYVNERERRIBENER. &FR. EREEE.

HHEREEERNELASUTFHEREEANKRT 0 B9 SRIZ A RERR 25%(E
B). HRABHE/MEREEEN/AEE T RESERE R SR RS ER,
FREEENEASYPHNEREANKRT 0 BAHMERRERY 15%(EE)
WEN.

FETREFENNSEEART 0 IALARERERN 20%(ER). EHERN
’, FETREOEEINSEART 0 BIALSASERERN 15%(ER).

BENELAEYTRNIREASHRARSERDN 1%-20%(ER). R, &7
KA BERRR T AABEREHTE. 4N, RERNOSEAN 1%-10%ER).
BREMR, FOUREESARA R ERTE R LAN SiX RN RERAEN
TERBERENSENHER. &FAMARERCLER TIRENA S YTIRE &
Fo b, BRENASYRGERELT BZF VR HRNEZ N BN YA
.

R Ao K YR REEKAERYRERE, ERRRT, B3R &,
REEFNE. WEHEERMELR ENMEER A, DIER. MEBRAKKRM. i
WA SR ARBTHR. MEA. BEH. e, REANS. RanFEmiEl
AR s BOE. Big. FEFE. ZBRELEE. FHBEER AL Bk,
T, 2-MBRE-1,3-+ /R, FEENERIR. KHRFEMRESSL
HES. ROFEREES. FTERR. ZE-FERESAR. RV ERESR
B, RFERERRIEBAAEEPERBESARE, Flta5lnLiEe
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B R, kR RVERIRERT AR T Wt .

AR SRR PR S A HSMNIE S, WIAEFREEEN. FHE. X
BLEh. BEF. RER. KBEEREEY. FEAEY. EHRMFERNER, E58.
B P R R 55 7R

MBEAERAERUREREAGER, NEHFRY SUHERKAIBRN 1%L EH
MABIEMEE S, WiZE5YWERST 412 ¥ pH UEKRBBABENRENE. BRW
WS, WX, EERPAP, FHEASNBEA S AEERERK 0.1%-50%(E
7).

WRAKFRZREY, R ZEEYWRES—HAeWhids, W pH RF
BREEVEE, BIWEEERN 2-12, BEBFIUAESMRNA ., XERBIREYTA
REAEH A B RISSE A 4 .

ERAF LR R —TREREHEKERKNTE. EHERE: ()R
ETIAZRB —BEY: EL—WHREKEEPEEZRFHRER. 2DO—HE
HREEER . 2O0—MER FREEER. 20—FRMERTIFK, HPEEZF
FAFEEANEESBETHATHEIBERNER, O ()F &304 535470
AABHE, MOMATRENBEF, HAIFERIIM M. TREARNEESE
R RS B R AT I .

EFXBOTF, BEYERE 65C-85CT i, IR TEEREEERRE S,
BHEMR, BEYWEKRY 70CTm#.

ERAEME, FRBPNERERNBEZRTWTHT. BIEBRL) S HEAEKT.
WRWHEY RS ERFREEEAN USSR E, BE M GBS/ K BT .
MAPHEREEERIA), MAZBEY, RNEKRY 70°CTRB KL 15 o4, HE
MARMEBRBREN], EXA T70CT HRAZER 10 780, XLRASHHAEGFET
FRA LAN Wit RPBRENIRER, REETERN “FBE” REERERN M.

ER—ZEHHF RSP, XEABE—HLBAFRYERGIMERERFLE. Kk
BEREER)N A IE.

BAHESHE T IDRFAEE:

Z D> — BRI K R P O Z R BLBEAR

o — MR EE M

ERFESTHAXRTHEASRNED —HEBTREFEN;

ZO—FoRHEA

MZBD—FpBEH.
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BERG . MERIE MR MER FREFEANA S SR UFEFRMEA I BAK
BREF. BEANNSENERMERBENER. RERHZIR LAN ERBNEH
FYR L. ZXPHRARE “48” 8%, BEFARRET, k. PR, B2k, B8, &
K. k. B, HEAK, BlniEingsEEmER.

WEpR, ZAR\MHASYNEHEERES LS, ATHORERN. FE
FSGEERAE TR, LREZLER. FERRE. KBKR. 2RAGY. BRET.
AT Aot S AT OR I 2 IR EE B il R0k ) DA K 37 iR 4K B BRIE VR

ETFRRAFER, & EPREHERT A RES LA™ 5 F 60 iE ik
R 20REETRRR. THLR. SRR RFHRZHRILE. X EMHBRHLE,
o LAN R4 afERk. PRAFELAHEREFE)NER . S03ERTE,
AL AR FRREEERETUMA LAN #5346 RA+. BE, EEMHFEDP, A
BERMEF RAERELE, LAN R RREEEEN. Bk, RELAERS
BH BRGNS BK Y # LAN.

FERLAAERT, RKPE LAN FREAHHEERAR, XERARGHE
KB AKEED. AER - B (auryldimonium) KW AEEACIE FRXEEA)
M IZEER. BARETEFETER. ME. FN8LEQ. RKE. AEARHEE
B B4t RPETUFFRRNERSER, UEERRSLARBRAEREREE.
PR FREEARSEAFEE AT ELD LAN @Rl kR i e A, @il oidf LAN 448
R BATRBBIINS . FRALRRIIETAS, BARYKEARRREEY
.

EF RIS, AEREEMEERE mERRN PEG-100 BEMESEE TR AL
7, LAN i RESTEKAWEA S, THEFE RS RSk,

LAN XA RLRFELAAYTHNRECHSTEEABETESY, FINEEH
&Y (polyquaternium) 4. BFBENEY 6. BFEEUEY 7. BBEAEW 10,
REERLEY 11. RBBRILEY 16, BEHRILEY 22. BEELEY 32. HRT
WRAmEEELEY 27. RULFBREERE PG = H4(behenamidopropyl PG-
dimonium chloride). #4532 Z B4 & — B ¥ (hydroxyethyl tallowdimonium chioride)-
¥ % F 4L % (hexadimethrine chloride) . 3% = B &+ J\ 4% 3 £ 4L 4% (stearalkonium
chloride) Mg gl 4k & (cetrimonium chloride)). BHEfEIZ. EALS. 8. BFEAE
FEELNE., BETFRER. BXTPRZENRZREFREE). pH B3 RGUBEE).
BIEFICNEERE). ERFIMFETZ5E). IR REPHFE RN T
FAE T EEARALRER S T4LER.
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R4, ARBTEENHERER. PERAMEELBERTHTOLLBILE®]
WA AR RRER)RAFYFRABEEERE)). RTHESAMHF Rk
RE BEH P (substantivity) 3k & L.
AR IAKE N T I eEE— e . X EFIN A FRAERKRE, TH
5 RATERHZEKA.

59i
LB 1: A LAN FISEMHE R MR
TRILHEFRR TR LAN ¥ElEa o7 BB AT KERD. VREEETS
10 FHRMLEPEMSDEERENGS, BACHERERANGEFE. BT, aTEHHR
KM, FRRECLATIR M4 B B K R PR E A 5.

A& BB (L). MIRANOL C2M-SF Con.(A). ARLASOLVE 200(Iso-
Ceteth-20)(N)FIB¥F7 SEPIGEL 305(RAMEBLER/C13-14 B5ER 2/ Laureth 7, WH
SEPPIC Inc.)iJ LAN A4 ¥ B Witco Petroleum Specialties (%l White Fonoline

15 BALANGRZART. BRI R\ESHFRENBERLAER LT5%(ER)NINBERE.
FMREEE R R FREEERANERS, K8 T REERA AR EN R LAN
EEBIRFFEE 1: 1.6: 2.

#z1:
W BEBAESKERPHFANAFER LAN
L A N White Fonoline | Sepigel K H#R %
§FBHE | MIRANOL | ARLASOLVE CRi) 305 (&) LAN
(%) (%) (%) (3%) (5%)

0.25 1 0.5 16 2 80.25 | BMEHIEEH | 175
0.5 2 1 16 2 78.5 | REMIYEH | 3.5
1 4 2 16 2 75 | RRERIYEW | 7
2 8 4 4 6 76 | FREMBEW | 14

20 *MIRANOL C2M-SF Conc. & K4 40% RIEREHEER .
STHER] 2: FE LAN SRBAKT R MBI
5 ERSTES 1 AL, FATHIESHE8 LAN Mg R SIBEAEQ). MIRANOL
C2M-SF Conc.(A). ARLASOLVE 200(N)#1& 7 SEPIGEL 305 1 White Fonoline.
HYER LAN HEBIA 1. 1.6: 2(ZZE A 1 & MIRANOL C2M-SF Conc.£1E 0.4 W
25 HREEHEAE, BT EH 4%-50%F BT FE/LAN BEmEEkR. LE 2.
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KEERA, T3 LAN ARKABEBT AT 100%, FomEBEESENSOfF. AR
2 MEHGIEH, HTRERENGER, FMEERARTRFERE LAN HLEIK
B, SAYRENKE.

*2: BN LAN Mk RNT et mE

L A N White Fonoline | Sepigel | 7K HR
SR HE MIRANOL | ARLASOLVE CN:)] 305 (%)
(%) %) (52) (%) (%)

2 8 4 4 2 80 AiaE

2 8 4 4 4 78 Fa &
2 8 4 6 4 76 | FRERIBEE
2 8 4 8 4 74 FaERIVER
1 4 2 8 2 83 AEESE

1 4 2 16 2 75 P E B
1 4 2 25 2 66 Fa 78 HIYE
1 4 2 50 4 39 FEasE

1 4 2 50 6 37 | BENKE

LitFl 3. B3R LAN R P BRENBR

PSR 1 M2 A SYIRARNLZEBEY I8 LAN i AR P BENNER
. MR 3R, ATHERBENARER, £ ESARARTHENFER
TRENE, I BRTHAREENIEBE. AEREEENNEEFREEHE
R BB ARENILRERTHTNRENHE. £8INLHES S, BEARE
HIRENAE AT ER LAN S RT BB E. £ LAN BT REAREN 15% 1R
E 5.
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&3 AREAERNBEN LAN fiid 4R

L A N White Fonoline | Sepigel | 7K 2
CRE i MIRANOL | ARLASOLVE ) 305 (%)
(%) (%) (%) ()

1 4 2 16 2 75 AraE

1 4 2 8 2 83 FoE BB
1 4 2 4 81 | REMBHE
2 8 4 4 2 80 NEazE

2 8 4 6 75 F8 8 B
1 4 2 50 2 41 AEaE

1 4 2 50 4 39 A

i 4 2 50 6 37 | BEMRE
1 4 2 20 15 58 158 HIe

SEHEE 4: FI LAN AAMB AFEFER

REEREMARYECFENRRENEEFTENAS, BER T EEKNE S H
BHEAEE, BIRMERS. THERFAERTH LAN A58 EEEES KT
R D, EBREL). MIRANOL C2M-SF Con.(A)#1 ARLASOLVE 200(Iso-Ceteth-20)(N)
MEBRFAE, MERBERNKAENKE, FFABEREHE: AMIGEL, (WH Alban
Muller H1 B #Z & (sclerotium gum); CELLOSIZE QP4400(M% B Amerchol 132 2 BE4F 4
#); CROTHIX(M H Croda i PEG-150 TUHE e BEE 1% TU RS EY).

WK 4 ik, B8 LAN HeYRes TR REEREBARENIREZ GRS

DC1411: B Dow Coming #]/\ FF I3 I RREE L%

DC Q2-5200: 8B Dow Coming IS5 B/ 15,

DC 1402: 8 Dow Coming i)+ FER ARSI,

DC 200: B Dow Coming I — HEREEE 4R 60000cSt(EHE).

12




K 4: BEEFESA LAN HSHER

L A N REfs A X &R
§9%f | MIRANOL | ARLASOLVE (5) (32) (%)
(%) (%) (%)
1 4 2 DC 1411, 10 Sepigel 305, 3 | 80 | IEAIHH
1 4 2 DC Q2-5200, 10 Amigel, 1 82 | BEREE
1 4 2 DC 1402, 15 Cellosize, 3 75 | RERISEH
1 4 2 DC 200, 5 Crothix, 5 83 | REM¥H

LG 5. B LAN A&YRB A& MRt A s
LAN HEDEHFREHBE SFRMEL S LAN 12 55, 550 AT
5 AREMIVR LAN R, BEFEMMEADEEFFBEATRE AN R TELHER
LR SREIMA . R S BRT HRHFERENK LAN #1243 RO AR EHEASFARE
AR ZH . |
fER 59, LAN A5 JpBEFE(L) MIRANOL C2M-SF Con.(A)#l ARLASOLVE
200(Iso-Ceteth-20)(N) LL & & Fh & (8% CROTHIX. SEPIGEL # BENTOLITE
10 WH(M B Southern Clay Products R YA . Fli% LAN S&5%15k8 A White
Fonoline YA SN JLBHSEMIMELA 4, 4995 : VERSAFLOW( B Shamrock 3R Z & # 1E).
& B Kostner Keunen, Inc. {84 #1H W —HE(W H Kostner Keunen, Inc. i H W=
EE).
K 5: &F LAN Mg AR T

L A N il gl BLEA K g
5NB$HE | MIRANOL | ARLASOLVE () (%) (%)

(5%) (3%) (3%)

2 8 4 Versaflow, 4 Sepigel, 4 78 | HEMHE
2 8 4 g, 4 Sepigel, 4 78 sl alindiRe
2 8 4 White Fonoline, 4 | Bentolite WH,2 | 80 | 35Z@u¥es
2 8 4 White Fonoline, 4 | Bentolite WH,6 | 76 | ZRERIHW
1 4 2 HHm=f, 5 Crothix, 3 85 | FREMHEW

15 LSl 6: HIREFIR LAN R MR
MBHEY 8 LAN BB REHTIRER. ELASNERAERT SRR
7o
13
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SEBERG 1.0%
Miranol C2M-SF 4.0%

Arlasolve 200 2,0%
White Fonoline 20.0%
Sepigel 305 15.0%
FEMM 2.5%
7K 55.5%

FRT, BIBNERRERNE 6 REEHE L, RERAKBERLREEL. B
10% Sodium Laureth Sulfate(SLES)¥: K5, 6 MEME—MNEEJILT 98 % HurA3h . A5
Bk R EERRK.

e 7. ELERFEFHEATIR LANG ISR

B RRH A HIE HE AR A K R P B RR M T R IFAL. B LANA it
BAREE T RRAEN. FEASNARRERT A ERR.

LR 1.0%
Miranol C2M-SF 4.0%
Arlasolve 200 2.0%
White Fonoline 8.0%
Sepigel 305 4.0%
7K 55.5%

K AT LANA BRe MBI e F arkx £, LREZRTR S 24, K
fE REAKEE. 248KLEZBAK, REREESNHE.

LBl 8: ERKPEFEAIR LANREE AR

S5, REERRETF2LRANEKPESEFFEHENRP T,
A LAN/REESUR IS A RES T I RAEF . IR A NARRERB 2 4ET.

5% e 1.0%
Miranol C2M-SF 4.0%
Arlasolve 200 2.0%
DC 1411 10.0%
Sepigel 305 39%
K 80.0%

WA LANFRESREREME LK B, £RTLAES 448, REHRKE
. SLNBELRELXRRRN, RESBIFES, HAFTRENNE.
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