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COSMETIC COMPOSITION HAVING IMPROVED ABSORPTION AND ADHESION CHARACTERISTICS

Field of the Invention

The present invention relates generally to personal care and cosmetic
compositions in powder form providing excellent moisture absorbency and adhesive
properties. More particularly, the present invention relates to personal care and

cosmetic compositions in powder form comprising superabsorbent polymers.

Backeround of the invention

Human skin secretes substances such as eccrine and apocrine sweat, and lipid-
soluble sebum. Skin secretions provide food and a moist environment for microbes to
proliferate, which may result in embarrassing body odor and even fungal or bacterial
skin infections. Additionally, moisture from skin secretions can result in skin rashes and
other uncomfortable skin related disorders. Cosmetic skin and personal care powders
have long been available to absorb moisture. Body powders have also been used

extensively on babies to prevent diaper rash and to otherwise help promote dryness.

High-grade talc, which is a natural hydrous magnesium silicate, had for many
years been used in the form of powder for application to the skin. Aside from talc,
various other ingredients have also been proposed and utilized for body powders
including starches, cellulose derivatives, polymeric substances and the like. Although
many satisfactory talc and non-talc compositions are available through commercial
channels, numerous attempts to develop improved body powder compositions have
been on-going. See for example, U.S. Patent No. 4,185,086 to Zeitx which teaches and
claims a body powder composition comprising talc, fragrance and from about 0.1 to 1
wt. % polyethylene glycol. Since one of the primary purposes of a body powder is to
absorb moisture, the effectiveness of the body powder is diminished when the powder

has reached its capacity for absorbency.

U.S. Patent No. 5,417,963 to Murphy et al. discloses body and body powder

compositions with enhanced deodorant and moist absorbency characteristics consisting
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of from about 70 wt. % talc and the remainder comprising micro-crystallite particles of
a bicarbonate salt coated with a hydrophobic polymer such as xanthan gum,
carrageenan, alginate salt, guar gum, gum arabic, casein, dextran, agar, methyl

cellulose, carboxymethyl cellulose, and the like.

Superabsorbent polymers are known and are mainly used in the production of
diapers and incontinence articles as well as wound dressings. U.S. Patent No. 5,064,653
to Sessions et al. discloses the use of superabsorbent polymers in a foam composition

for applications in sanitary napkins, diapers, and the like.

Superabsorbent polymers are also added in some cosmetic compacted powders
to add in the absorbency. U.S. Patent No. 5,211,892 discloses the addition of
superabsorbent polymers to pharmaceutical or cosmetic compacted powder comprising
5 to 80% of a thermoplastic product such as polyethylene wax to provide an absorbent

or partially friable compacted product.

U.S. Patent No. 4,661,476 discloses the addition of superabsorbent polymers to
skin lotion comprising about 75 to 99 wt. % water, to cool the surface of skin that has
been overheated by excessive exposure to sun and/or wind. U.S. Patent No. 6,013,271
discloses the addition of superabsorbent materials to an oil-in-water dispersion which

comprises from about 30 to 98.89 wt. % of water.

In finding a pharmaceutical, cosmetic skin, or personal care composition with
greater absorbent properties, there has, according to the present invention, been
discovered an unexpected and surprising benefit to superabsorbent polymers besides its
inherent absorbent characteristics. It has been found that the addition of superabsorbent
polymer compounds to pharmaceutical, cosmetic skin, or personal care compositions in
loose powder form, besides providing the expected greater absorbent properties,
surprisingly and unexpectedly promotes superior resistance to wash-off for better

topical agent delivery.
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SUMMARY OF THE INVENTION
According to the invention, there is provided a method to improve the resistance
to wash-off characteristic of a skin care, cosmetic or pharmaceutical composition
comprising from 25 wt. % to 99 wt. % (preferably from 25 wt. % to 95 wt. %) a powder
carrier, by including in said composition from 0.01 wt. % to 20 wt. % of a

superabsorbent polymer.

According to the invention there is further provided a skin care, cosmetic or
pharmaceutical composition having superior resistance to wash-off characteristics, the
composition comprising from 25 wt. % to 99 wt. % (preferably from 25 wt.% to 95 wt.
% ) a powder carrier and from 0.01 wt. % to 20 wt. % of a superabsorbent polymer,
wherein the adherence to skin of said composition is improved as compared to an

analogous composition not containing said superabsorbent polymer.

The skin care, cosmetic or pharmaceutical composition is preferably in loose
powder form. In particular, the composition is preferably in loose powder form when it

is a cosmetic composition.

DETAILED DESCRIPTION OF THE INVENTION
The compositions of the present invention comprise one of a number of
superabsorbent polymers combined with several other ingredients well-known in the
cosmetic, skin care, or pharmaceutical art. It has surprisingly been found that
superabsorbent polymers, when added to the composition of the present invention,
surprisingly and unexpectedly provide and promote resistance to wash-off of the

compositions from the skin.

Binder superabsorbent polymers. Superabsorbent polymers are water-insoluble,

crosslinked, high molecular weight polymers capable of absorbing and retaining large
quantities of aqueous fluids. These polymers are well known in the art by a few other
names such as hydrogels, hydrocolloids, water absorbent hydrophilic polymers, etc. In
general, these super-absorbent polymers are wide-mesh crosslinked, water-insoluble

polymers based on alkali metal salts of polyacrylic acid or copolymers of alkali metal



20

25

30

WO 01/66078 PCT/GB00/03948
4

salts of acrylic acid and acrylamide which are obtained by radical-initiated
copolymerization of acrylic acid and polyfunctional monomers, such as divinylbenzene,
ethylene glycol dimethacrylate, ethylene glycol diallylether, butanediol acrylate,
hexanediol methacrylate, polyglycol diacrylate, trimethylol propane diacrylate, allyl
acrylate, diallyl acrylamide, triallylamine, diallylether, methylene bis-acrylamide and N-
methylol acrylamide. By virtue of their structure, polymers of this type are capable of
absorbing large quantities of liquids, swelling and forming hydrogels in the process, and

of retaining them, even under pressure.

Superabsorbent polymers include but are not limited to cross-linked
polyacrylamide copolymer, sodium polyacrylate, starch-graft copolymer, hydrolyzed
starch acrylonitrile copolymer, cross-linked polyacrylamide copolymer, and other

water-swellable, and/or water absorbing agents.

Superabsorbent polymers which have been found suitable for the compositions
of the present invention are hydrolyzed starch-polyacrylonitrile graft copolymer salts,
commercially available from Grain Processing Corporation under the trademark
Waterlock®. These polymers have the chemical name starch-g-poly(2-propenamide-co-
2-propenoic acid, mixed sodium and aluminum salt). Another suitable example is poly-
2-propenoic acid, sodium salt, commercially available from Sanyo Corp. The
superabsorbent polymer may be used alone, or in combination to achieve the desired

absorptivity and adhesion characteristics in the compositions.

The superabsorbent polymers are added to the composition in an amount of
from 0.01 wt. % to 20 wt. %. Preferably these are added in an amount of from 5 to 15

wt. % and more preferably in an amount of about 10 wt. %.

Powder Carrier. The superabsorbent polymer is then combined with a typical
powder carrier which comprises the bulk of the composition of the present invention.
Powder carriers include but are not limited to starch or flour. Typical sources for the
starches and flours are cereals, tubers, roots, legumes and fruits. The native source can

be comn, white corn, pea, potato, sweet potato, banana, barley, wheat, rice, sago,
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amaranth, tapioca, sorghum, waxy maize, waxy tapioca, waxy pea, waxy wheat, waxy
rice, waxy barley, waxy potato, waxy sorghum, high amylose starches containing
greater than 40% amylose, and the like. Preferred starches are potato, comn, rice, oat,
and waxy starches such as waxy maize, waxy tapioca, waxy rice, and waxy barley,
legume starches, soy starch, turnip starch, microcrystalline cellulose, aluminum starch

octenyl succinate, kaolin, and mixtures thereof.

A most preferred powder carrier is cornstarch, which consists of a carbohydrate
polymer derived chiefly from waxy maize corn. In a form of a white powder, it rapidly

swells in water.

Powder carriers typically comprise from 25% to 99%, preferably from 30% to
80%, more preferably from 35% to 75%, and most preferably from 40% to 70%, by

weight of the composition.

Optional Anti-caking and Anti-clustering agents. Optional anti-clustering /
anti-caking agents are selected from the group comprising calcium phosphates (e.g.,
calcium triphosphate), aluminum calcium sulfate, silicas (or silicon dioxide), silicates,
carbonates and mixtures thereof. The anti-clustering / anti-caking agent also acts as a
buffer and is incorporated in the body powder in amounts of from about 0.1 to 2 wt. %
and preferably in an amount of from about 1 to 1.5 wt. %. In addition to the typical anti-
caking and anti-clustering agents, hydrophobic silicon dioxide can be also added in an
amount of preferably 0.1 to 2% by weight to further impart free-flowing properties to

the composition.

Other Optional Ingredients. The compositions of the present invention may also
contain compounds which function as anti-bacterial agents to combat bacteria which
cause diaper rash, perspiration odor and/or athlete's foot in personal care applications.
The anti-bacterial compounds may be present in an anti-bacterially effective amount of
from 0.025 to 2% by weight, preferably 0.05 to 1% by weight. Examples of suitable
anti-bacterial compounds are 8-hydroxyquinoline, methylbenzethonium chloride,

benzethonium chloride, benzalkonium chloride, and the like.
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The compositions of the present invention also optionally include skin aids. The
term "skin aids," as used herein, refers to skin protectants, emollients, moisturizers,
astringents, and antioxidants.  Preferred skin protectants are corn starch, kaolin,
mineral oil, sodium bicarbonate, dimethicone, zinc oxide, colloidal oatmeal, and
mixtures thereof. When present, the skin protectants comprise from about 0.1% to
about 80%, preferably from about 0.1% to about 30%, most preferably from about 0.1%

to about 10%, by weight of the composition.

Typical emollients and moisturizers useful in the present invention are
tocopherol, tocopheryl acetate, aloe, mineral oil, jojoba oil, and mixtures thereof.
When present, the emollients/moisturizers comprise from about 0.1% to about 50%,
preferably from about 0.1% to about 25%, most preferably from about 0.1% to about

10%, by weight of the composition.

Antioxidants useful in the present invention include retinol, retinyl acetate, and
retinyl palmitate, and more preferred, encapsulated antioxidants. Optional antioxidants
comprise up to about 25%, preferably from about 0.1% to about 10%, by weight of the

composition.

The compositions may further contain zinc oxide in baby powder applications
for the relief of skin rash and chafing in addition to acting as a whitening agent and also
imparting astringent properties. The zinc oxide may be present in an amount of 1 to

30% by weight, preferably 5 to 20% by weight of the composition.

The perfumes which are useful in the present invention are any commercial
perfumes which result in the fragrance desired by the formula. Commercial perfumes
are mixtures of many components and these components all contribute to the particular
fragrance which is characteristic of the mixture. Examples of typical perfume which
can be formulated to make up a particular pleasant aroma include lemon oil, musk
ketone, ionone, diphenyl oxide, cedarwood-terpeneless; geranyl acetate; ylang ylang oil;

cedryl acetate, isoeugenol; cinnamic alcohol, aurantheol, methyl anthranilate; vanillin,
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oil bergamot, eugenol; oil of cananga; citral; tetrahydro linalool; oil patchouly, methyl
isoeugenol; hexylcinnamic aldehyde; resil oilbanum, resin balsam fir; musk aurbrette,
resin balsam Peru; oil sandalwood, geraniol; terpenyl acetate, benzyl isoeugenol; oil
copaiba; oil nutmeg, rhodinol; diphenyl methane; hydroxycitronellal, methyl benzoate;
benzyl propionate; oil palmarose; oil orange, oil geranium; methyl gamma ionone; oil

of lavender; and mixtures thereof.

The perfume 1s typically utilized in an amount of from 0.005 to 1 wt. % of the

total composition, preferably from about 0.1 to 0.3 wt. %.

In addition to perfumes and when used as a body / baby powder, the
composition of the present invention may optionally include odor control agents such as
uncomplexed cyclodextrin, zeolites, carbon odor-controlling agents, sodium

bicarbonates, and/or antimicrobial agents for added body odor control.

When used as in body / baby powder applications, the composition of the
present invention may be specially formulated to provide good skin feel characteristics,
by further comprising skin feel components in an amount of up to 50% by weight of the
composition. "Skin feel components,” commonly refer to three groups of ingredients
which are 1) stearates and/or fatty acid derivatives, 2) spherical particles, and 3)
platelet-shaped particles. Stearates and/or fatty acid derivatives useful herein include
metallic stearates such as magnesium stearate or zinc stearate, and similar fatty acid
derivatives such as fatty acid esters which possess unctuous, oily characteristics.
Spherical  particles useful herein include nylon, polyethylene, and
polytetrafluoroethylene. Platelet-shaped particles which are useful herein include mica,

talc, lauroyl lysine, boron nitride, and barium sulfate.

The compositions comprising superabsorbent polymers of the present invention
may also, optionally, be utilized as topical active carrier systems. Suitable topical
active ingredients include anti-microbials; anti-fungals; topical analgesics and
anesthetics; anti-inflammatories; protectants; astringents; anti-septics such as

benzenthonium chloride; skin moisturizer compounds such as lauryl lysine, waxes,
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petroleum jelly and oils; skin treatment compounds such as alpha hydroxy acids; anti-
oxidants; medicinals such as camphor, zinc oxide and sulfur; among others, including
vitamins such as vitamin A, D and E, in amounts ranging from about 0.1% to about

50% by weight of the final compositions.

Other components typically found in pharmaceutical, cosmetic and personal
care applications including both inert and active agents can be added if desired, such as

dyes, colorants, and/or preservatives, for visual appeal and performance impression.

Preparation. The compositions of the present invention can be conveniently
prepared in the form of dusting powders, liquid body powders, stick forms or cream
forms. A most preferred application form is a dusting powder for the application to the

skin.

The compositions of the present invention can be prepared by well-known
mixing or blending procedures using a commercial blender. The superabsorbent
polymer and optional additives can be pre-mixed and then blended directly into the

powder carriers and other ingredients or through a liquid addition bar.
EXAMPLES The following examples are provided to more fully set forth some
preferred formulations of the compositions of the present invention. They are provided

in order to further illustrate, and in no way to limit the scope of, the invention.

Example 1.  Powder compositions were prepared as follows:

Example 1 Comparative example
Com starch ) &5
Sodium polvacrvlate 3¢ Q¢
Tribasic Calcium nhosphate 15¢ 15¢
Lemon oil 05¢ 05¢

About 0.3 g of the formulated powder with sodium polyacrylate was placed on a
human forearm and spread by hand in about one inch by six-inch strip. Another 0.3 g
sample of powder without the super absorbent polymer was applied to the other forearm

in the same manner. Water was added to powder on the forearm by means of a spray
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water bottle. Most of the powder without the superabsorbent polymer was washed off
the skin by the fine spray of water. This experiment was repeated for the formula with
superabsorbent polymer added with excellent adhesion of the powder. The addition of
the superabsorbent polymer resulted in gel-like matrix that could not be removed except

by mechanical means.

Example 2. Compositions were prepared as follows:

Example 2 | Comparative Example
Corn starch 95 ¢ 95 ¢
Hvdrolvzed starch acrvlonitrile 2.5¢g 0
Tribasic calcium phosphate lg lg
Zinc oxide 05¢ 0S5¢
Sandlewood oil lg lg

The formulated powder was liberally applied to buttocks and thighs of an infant
suffering from diaper rash. The composition of Example 2 visibly adhered to the skin
better and for a much longer period of time as compared to a comparative example
without any superabsorbent polymers added. Within a period of three days, the rash
completely cleared up. There was not evidence in any instance of the caking of the
powder on the skin, nor there was any sign of irritation of the portions of the infant's

skin treated with the composition of the present invention.

Example 3. A formulation for a liquid powder of the present invention with
excellent adhesion properties can be prepared by mixing melted petroleum jelly with
decamethylcyclopentasiloxane, and then adding the resulting colloidal mixture to corn

starch to form a liquid body powder mixture according to the formula:

Example 3
Corn starch 225 ¢
Hvdrolvzed starch acrvlonitrile S5¢
Decamethvlcvclonentasiloxane 225 ¢
Petrolatum USP 05¢
Sandalwood oil lg

Example 4. A face powder with superior adhesion properties compared to a
comparative product which does not contain any superabsorbent polymers can be

prepared using the following formulation:
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Example 4
Mica 40 ¢
Hvdrolvzed starch acrvionitrile 25¢
Red iron oxide 0l1¢g
Licuid naraffin 4¢
Perfume Olg
Talc t0 100 ¢

PCT/GB00/03948
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CLAIMS

1. A method of improving resistance to wash-off of a composition selected from
the group consisting of a skin care composition, a cosmetic composition, and a
pharmaceutical composition, said composition comprising from 25 wt. % to 99 wt. %
of a powder carrier, said method comprising including in said composition from 0.01
wt. % to 20 wt. % of a superabsorbent polymer,

wherein the resistance to wash-off from skin of said composition is improved as

compared to an analogous composition not containing said superabsorbent polymer.

2. A method according to claim 1, wherein said superabsorbent polymer is

included in an amount of from 5 wt. % to 15 wt. %.

3. A method according to claim 1 or claim 2, wherein said superabsorbent polymer
is selected from the group consisting of: cross-linked polyacrylamide copolymer,
sodium polyacrylate, starch graft co-polymer, hydrolyzed starch acrylonitrile
copolymer, cross-linked polyacrylamide copolymer, natural gums, synthetic gums,

hydrocolloids, cellulose and its derivatives and mixtures thereof.

4, A method according to claim 3, wherein said superabsorbent polymer is a

hydrolyzed starch-polyacrylonitrile graft copolymer salt.

5. A method according to any of claims 1 to 4, wherein said composition is a skin

care composition comprising from 25 wt. % to 95 wt. % of a starch powder carrier.

6. A method according to any of claims 1 to 4, wherein said composition is a
cosmetic face powder composition comprising from 25 wt. % to 95 wt. % of a starch

powder carrier.

7. A method according to claim 5 or claim 6, further comprising up to 50 wt. % of

talc.
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8. A method according to any of claims 1 to 4, wherein said composition is a
pharmaceutical powder composition further comprising at least a topically active

ingredient selected from the group consisting of: anti-microbials; anti-fungals; topical

20

25

30

analgesics and anaesthetics; anti-inflammatories; and mixtures thereof.

9. A method according to any of claims 5 to 7, wherein said starch is corn, white
corn, pea, potato, sweet potato, banana, barley, wheat, rice, sago, amaranth, tapioca,
sorghum, waxy maize, waxy tapioca, waxy pea, waxy wheat, waxy rice, waxy barley,

waxy potato, waxy sorghum, or a starch having an amylose content of 40% or greater.

10. A composition selected from the group consisting of a skin care composition
and a pharmaceutical composition comprising:

(a) from 25 wt. % to 95 wt. % of a starch powder carrier; and

(b) from 0.01 wt. % to 20 wt. % of a superabsorbent polymer;

wherein the resistance to wash-off from skin of said personal care composition

is improved as compared to an analogous composition not containing said

superabsorbent polymer.
11. A composition according to claim 10, further comprising up to 50 wt. % of talc.
12. A composition according to claim 10 or claim 11, wherein said superabsorbent

polymer is selected from the group consisting of: cross-linked polyacrylamide
copolymer, sodium polyacrylate, starch graft co-polymer, hydrolyzed starch
acrylonitrile copolymer, cross-linked polyacrylamide copolymer, natural gums,

synthetic gums, hydrocolloids, cellulose and its derivatives, and mixtures thereof.

13. A composition according to any of claims 10 to 12 in the form of a body

powder.

14. A composition according to any of claims 10 to 12 in the form of a body

powder.
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15. A composition according to any of claims 10 to 14, wherein said starch is corn,
white comn, pea, potato, sweet potato, banana, barley, wheat, rice, sago, amaranth,
tapioca, sorghum, waxy maize, waxy tapioca, waxy pea, waxy wheat, waxy rice, waxy

barley, waxy potato, waxy sorghum, or a starch having an amylose content of 40% or

greater.
16. A composition according to any of claims 10 to 15 in the form of a semi-solid.
17. A composition according to any of claims 10 to 16, further comprising at least

an additive selected from the group consisting of preservatives, stabilizers, anti-caking

agents, topically active ingredient, dyes, colorants, and mixtures thereof.

18. A composition according to claim 17, wherein said topically active ingredient is
selected from the group consisting of anti-microbials, anti-fungals, anti-inflammatories,
topical analgesic, topical anesthetics, skin moisturizer compounds, protectants,

astringents and mixtures thereof.

19. Use of a superabsorbent polymer in a method of improving the resistance to
wash-off of a composition selected from the group consisting of a skin care
composition, a cosmetic composition, and a pharmaceutical composition, said
composition comprising from 25 wt. % to 99 wt. % of a powder carrier, said method
comprising including in said composition from 0.01 wt.% to 20 wt.% of said
superabsorbent polymer, whereby the resistance to wash-off from skin of said

composition is improved as compared to an analogous composition not containing said

superabsorbent polymer.

20.  Use according to claim 19, wherein said superabsorbent polymer is included in

an amount of from 5 wt % to 15 wt. %.

21. Use according to claim 19 or claim 20, wherein said superabsorbent polymer is

selected from the group consisting of: cross-linked polyacrylamide copolymer, sodium
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polyacrylate, starch graft co-polymer, hydrolyzed starch acrylonitrile copolymer, cross-
linked polyacrylamide copolymer, natural gums, synthetic gums, hydrocolloids,

cellulose and its derivatives and mixtures thereof.

22, Use according to claim 21, wherein said superabsorbent polymer is a hydrolyzed

starch-polyacrylonitrile graft copolymer salt.

23. Use according to any of claims 19 to 22, wherein said composition is a skin care

composition comprising from 25 wt. % to 95 wt. % of a starch powder carrier.

24.  Use according to any of claims 19 to 22, wherein said composition is a cosmetic
face powder composition comprising from 25 wt. % to 95 wt. % of a starch powder

carrier.

25, Use according to claim 23 or claim 24, further comprising up to 50 wt. % of

talc.

26.  Use according to any of claims 19 to 22, wherein said composition is a
pharmaceutical powder composition further comprising at least a topically active
ingredient selected from the group consisting of: anti-microbials; anti-fungals; topical

analgesics and anaesthetics; anti-inflammatories; and mixtures thereof,

27.  Use according to any of claims 23 to 25, wherein said starch is corn, white corn,
pea, potato, sweet potato, banana, barley, wheat, rice, sago, amaranth, tapioca, sorghum,
waxy maize, waxy tapioca, waxy pea, waxy wheat, waxy rice, waxy barley, waxy

potato, waxy sorghum, or a starch having an amylose content of 40% or greater.
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