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COMPOSITIONS AND METHODS FOR HIGH SORPTION OF SKIN
MATERIALS AND DELIVERY OF SULFUR

Related Applications

This application is a continuation-in-part of Serial No. 09/607,881 filed June 30,
2000.

Field of the Invention

The present invention relates to compositions and methods for absorbing the sebum,
sweat, and other substances on skin and delivering sulfur can be delivered to the skin,

including but not limited to the epidermis, dermis and stratum corneum.

Background of the Invention

Skin may become irritated and certain skin disorders may be exacerbated by materials which
accumulate on the skin, including but not limited to sebum (the fatty secretion of the
sebaceous glands), sweat, make-up, and dirt, as well as residue from cosmetics and
pharmaceuticals applied to the skin (collectively "skin materials"). Patients with skin
disorders including but not limited to seborrhea, acne rosacea and acne vulgaris are treated
with numerous solutions, lotions and creams. However, the problem of skin 1rritants,

including but not limited to skin materials, persists even during and after use of these
treatments.

Summary of the Invention

This invention provides for sulfur delivery to the skin, including but not himited to
stratum corneum, epidermis, and dermis, and its cutaneous absorption, while also absorbing
cutaneous irritants (including but not limited to skin materials, such as components of sweat,
sebum, moisture, epidermal metabolites, as well as residue from cosmetics and
pharmaceuticals applied to the skin). In the prior art, these two actions have been known to
oppose each other with absorption action inhibiting the delivery of sulfur or sulfur

derivatives.

Sulfur (or elemental sulfur) is a chemically active element. In addition to 1its
elemental form, sulfur forms many compounds. Forms of sulfur suitable for use in the
present invention are those forms of elemental sulfur that are known to be useful in
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dermatological compositions, including but not limited to, colloidal, coated, enrobed,
entrapped, fumed, precipitated, washed, and sublimed sulfur, milk of sulfur, and flowers of

sulfur. The preferred form of elemental sulfur for use in the present invention 1s precipitated
sulfur.

"Sulfur derivatives" refers to any composition that contains organic or inorganic
sulfides, inorganic sulfites, organic or inorganic mercaptans, or any other than is being
applied to the skin or hair of a user, including but not limited to cationic sulfur compounds,
such as selenium sulfide, potassium sulfide, poly-potassium sulfide, poly-calcium poly-
sulfide, H,S, sulfuric acid, bisulfides, sulfur dioxide, thiols, organic salts, sodium

sulfacetamide, or combinations thereof (most preferably sodium sulfacetamide).

Inorganic sulfides suitable for use in connection with the present invention are those
inorganic sulfides known to be useful in dermatological compositions and include, but are
not limited to, selenium sulfide, sodium thiosulfate as well as those inorganic sulfides having
the formula: RS, RSH, R,S, RSSR, or RSSH, wherein R is an inorganic element that can

bind ionically or covalently with sultur.

Organic sulfides suitable for use in connection with the present invention are those
organic sulfides known to be useful in dermatological compositions and include, but are not
limited to, those organic sulfides having the formula: RS, R2S, RSH, R'SSR, or R'SSH,
wherein R' is an organic compound and its salts that can bind ionically or covalently with
sulfur. Exemplary organic sulfides include, but are not limited to sodium thioglycolate

(sodium mercaptoacetic acid), and gluathione.

Inorganic sulfites suitable for use in the present invention are those inorganic sulfites

known to be useful in dermatological compositions, including but not limited to, sulfites and

metabisulfites.

The carrier for active ingredients (active ingredients include but are not limited to
sulfur and sulfur derivatives) must be "dermatologically acceptable” in the sense of being
compatible with the active ingredients and not injurious to the subject. Carriers include
those suitable for topical administration and may be prepared by methods known in the art.

Skin is defined to include the epidermis, dermis, stratum corneum or combinations

thereof on a mammal, preferably human, cat or dog.

An embodiment of the present invention is a high sorption composition which

comprises sulfur and one or more sulfur derivative, and one or more high sorption base. A
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high sorption base comprises one or more non-swelling clay, one or more gum, one or more
swelling clay, one or more silicon, or combinations thereof. The high sorption base allows
both the penetration of the sulfur and sulfur derivatives and delivery to the skin, and also

absorbs skin irritants (or irritants), including but not limited to skin materials.

Sulfur may be delivered to the skin in a therapeutically effective manner either as
clemental sulfur or as a sulfur derivative. Once delivered to the skin, the sulfur or sulfur

derivative may act directly or may first be converted to another sulfur-contaming chemical

entity.

Clay materials are sorptive minerals characterized by low bulk density and layered
lattice crystal structures. These minerals are derived from condensed forms of silicic acid,
H.SiO,, where each silicon atom is surrounded by four oxygen atoms inducing a tetrahedral
structure. Chains or two-dimensional sheets are formed when the tetrahedral structures are
linked together by the sharing of common oxygen atoms. Clay materials are composed of
such silica tetrahedral sheets with a central alumina octahedral sheet. The non-swelling clay
preferably comprises Kaolin, a hydrated aluminum silicate with an approximate formula
Al,Og #2Si0,°H,0, such as Vanclay. Swelling clays are known to swell to a very large
extent when the dry clay is contacted with water, and include, smectites for example
montmorillonite, bentonite, clinoptilolite, vermiculite, magadite, smectite, laponite, and
beidellite, preferably magnesium aluminum silicate, such as Veegum Ultra by R.T.
Vanderbilt Company, Inc., Norwalk, Connecticut.

The gum comprises a natural gum, an artificial gum or a combination thereof,
preferably xanthan gum which is a high molecular weight heteropolysaccharide gum

produced by a pure-culture fermentation of a carbohydrate with Xanthomonas campestris,
such as Keltrol CGF by Calgon Corporation, Pittsburgh, PA.

Silicon means any composition that contains silica, colloidal silica, colloidal
hydrated silica, precipitated silica, or silica gels, including but not limited to silicon dioxide.

Another embodiment includes a composition comprising water, xanthan gum,
magnesium aluminum silicate, kaolin, silicon dioxide, sodium sulfacetamide, sodium
thiosulfate, glyceryl stearate, PEG-100 stearate, quillaia saponaria extract, benzyl alcohol,

and sulfur.
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Detailed Description of the Preferred Embodiments

The present invention is not to be limited by any mechanism described in the

épeciﬁcation, because it is defined by the claims.

One embodiment of the present invention is a composition comprising sulfur, one or
more sulfur derivatives, such as sodium sulfacetamide, sulfites, mercaptans or combinations
thereof (preferably sodium sulfacetamide), and a pharmaceutically acceptable carrier which
comprises a high sorption base. When the composition is deposited on -animal skin,
preferably human skin, the sulfur and sulfur derivatives may be converted on, within or both
on and within the skin surface layers by skin materials, such as sebum, moisture and sweat
components into sulfur derivatives. These sulfur derivatives may have antimicrobial,
antifungal, antiparasitic or a mixture of benefits. The composition absorbs the irritants such

as skin maternials.

In another embodiment, a high sorption base comprises one or more non-swelling
clays (including but not limited to kaolin), one or more swelling clays (including but not
limited to montmorillonite clays, preferably magnesium aluminum silicate, bentonite,
hectorite (such as Bentone® 38 which is dimethyldistearyl ammonium hectorite by Rheox,
Inc., Hightstown, New Jersey, and which 1s a susp ending agent/non-surfactant and a
solvent/viscosity reducing agent, and surface reactive montmorillonite), (including but not
limited to stearalkonium hectorites), one or more natural gums (including but not limited to
xanthan gum, guar gum, gum arabic, carrageenan and alginates), one or more non-10nic
surfactants (including but not limited to stearates, palmitostearates, glycerides, sorbitan
esters, polyoxyethylene ethers, polyoxyethylene glycol esters, Czo-Ca4 glyceryls and
emulsifying waxes) and one or more hydrophilic solvents (including but not limited to water,

elycerin, propylene glycol and polyethylene glycol).

One embodiment of the present invention comprises a method for absorbing 1rritants
from the skin and delivering sulfur to the skin. A composition of sulfur, one or more sulfur
derivatives, such as sodium sulfacetamide, sulfites, mercaptans or combinations thereof
(most preferably sodium sulfacetamide), and a high sorption base with a pH of from about
6.5 to about 8.1 is topically applied to the effected skin. The high sorption base comprises
non-swelling clay, gum, swelling clay, silicon or combinations thereof. The non-swelling
clay is present preferably at about 15-20%, more preferably at about 18.00% (all percents are
weight percents). The gum is present preferably at about 0.20-1.00%, more preferably at
about 0.30%. The swelling clay is present preferably at about 1.00-2.00%, more preferably
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at about 1.50%. The silicon is present preferably at about 0.00-10.00%, more preferably at
about 5.00%. The composition is applied to the skin, absorbs irritants from the skin, and
delivers sulfur to the skin. The delivered sulfur may be from the sulfur, sulfur derivatives or

a combination thereof.

Another embodiment includes a composition comprising water, xanthan gum,
magnesium aluminum silicate, kaolin, silicon dioxide, sodium sulfacetamide, sodium
thiosulfate, glyceryl stearate, PEG-100 stearate, quillaia saponaria extract (such as Vegetol®
Bois de Panama which is a propylene glycol and water mixture or Quillaia Vegetol® GR-
038 Hydro by Gattefosse S.A., Saint Priest Cedex, France), benzyl alcohol, and sulfur. The
glyceryl stearate and PEG-100 stearate (such as Lipomulse® 165 by Lipo Chemicals, Inc.
Paterson, New Jersey) have emollient, emulsifying and surfactant qualities. The high
sorption base in this invention promotes absorption of irritants but does not inhibit the

delivery of the active ingredient, sulfur derivatives, to the skin.

Another embodiment of the invention is a method for enhancing absorption of sulfur
in skin. A composition of sulfur, one or more sulfur derivatives, preferably sodium
sulfacetamide, sulfites, mercaptans or combinations thereof (most preferably sodium
sulfacetamide), and a high sorption base, with a pH of from about 6.5 to about 8.1 is
topically applied to the effected skin. The sulfur derivative is preferably present at about
10%-15% by weight. The sulfur may be absorbed in the skin; and may be from the sulfur,

sulfur derivatives or combinations thereof.

Another embodiment of the present invention is a method of delivering sulfur (from
the sulfur, sulfur derivatives, or combinations thereof in the composition) to the skin and
absorbing irritants including but not limited to skin materials from the facial skin of a human
subject. A composition of sulfur, one or more sulfur derivatives, preferably sodium
sulfacetamide, sulfites, mercaptans or combinations thereof (most preferably sodium
sulfacetamide), and a high sorption base with a pH of from about 6.5 to about 8.1 1s topically
applied to the effected skin. The sulfur is preferably at about 5% and an additional sulfur

derivative is preferably present at about 10%.

Example 1

One embodiment of the present invention is the following preferred composition.
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_CTFA —I:Iame ) - - Percent w/—\;v
Phase A ) “ - - - r
purified Water | 41.76 "r
| 'X;nthan Gum 1:IF ) 0?30
Phase B
| Kaolin USP 18.00
-Silicon Dioxide NF 500
| Sulfacetamide Sodium USP 11.29 B
Sodium Thiosulfate’ 0.10
Phase C
mGlyceryl Stearate & I;EG-100 Stearate 10.00 ) |
Quullaia Saponaria Extract 1.60
| Benzyl Alcohol NF 1.00
Eha'se LD i r )
' Precipitated Sulfur USP 500
i Phase E )
| Witch He;zel (14‘%; Alcoi;ol) 5.06 )
. Fragrance 27160 0,05 o
Example 2

A composition according to the invention containing 5% (radiolabeled) sulfur in

addition to sodium sulfacetamide was applied at real-life use levels to the surface of wetted
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excised human skin mounted in a skin penetration cell. After 12 hours, the skin was rinsed
and wiped off, and a second dose was then applied for an additional 12 hours. Then, the
radiolabeled sulfur was determined (2) on the surface of and within the stratum corneum; (b)
within the epidermis and within the dermis; and (c) within the reservoir (the reservoir was
designed to emulate the blood circulation below the skin) underneath the skin which

iepresents the amount passing through the skin.

The present invention in another embodiment may be used to deliver sulfur below the

dermis and epidermis and systemically as evidenced in the data regarding the reservoir.
The following table shows the results from this example:

Micrograms of Sulfur Deposited

PCT/US02/39375

On the Stratum | Within the | In the Epidermis | In the Dermis In the Reservoir
Corneum | Stratum |
Surface Corneum
1344 295 117 27 | 26
|

Over 25% of the applied dose of sulfur has been absorbed below the surface of the
stratum corneum. These are the critical areas because lesions and inflammation occur in the

stratum corneum, epidermis and dermis, and the composition is useful for treatment and

prevention of lesions and inflammation.

Example 3

Four high sorption treatment formulations, containing radio-labeled sulfur (S™),
which are set forth in the following tables, in addition to sodium sulfacetamide, were applied
at real-life use levels to the surface of wetted, excised human skin mounted m a skin
penetration cell. Each treatment was left on the skin for 20 minutes before being rinsed and
wiped off once. After 12 hours, a second dose of each formulation was then applied for an

additional 20 minutes, then rinsed and wiped off once.

At 24 hours, the skin was removed from each cell and the amount of radio-labeled
sulfur was determined: (a) on the surface of and within the stratum corneum; (b) within the
epidermis and within the dermis; and (c¢) within the reservoir underneath the skin which

represents the amount passing through the skin.
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Formula A
CTFA 1-\_Tame - “ Per.cent W/V\;
ﬂPuriﬁéd W'ater - 41 .&6 - -
r
“Xanthan Gum NF 0.30
|
Magnesium Aluminum Silicate 1.50
Kaolin USP ! 18.00
-Silicon Dioxide NF | 5.00 )
[ Sulfacetamide Sodium USP 11.29 4 |
 Sodium Thiosulfate - 0.10
Glyceryl Stearate & PEG—-IOO Stearate 10.00
Quillaia Saponaria Extract | 1.00
;mB enziyl Alcohoi NF“ - !l 1 .00“ i
| Precipitated Sulfur USP 5.00
i
Witch Hazel (14% alcohol) 5.00 ]
| Fragrance 27160 ; 0.05 |
Formula B
| Cm’Ir‘FA B J “ Per;en‘; AN l
| Distilled water ) ‘ 411.76 o
Xanthan Gum NF 0.30 )
| Magnesium Altuminur.n Silicéte | 1.5-0




CA 02471260 2004-06-18

WO 03/051979

10.00

PCT/US02/39375

Glyceryl Stea;ate 8; PE(; 1 OO—_S-tearate
Quillaia Extract 100
F
Benzyl Alcohol 41 .00
. |
Kaolin USP ) | 18.00 N
I Silicon Dioxide | 2.00
Sulfacetamide Sodi;Jm USP 11.29
Sodium Thiosulfate 0.10
'errecipitated Sulfur USP 5.60 )
Silicon Dioxide 3.00
Witch Hazel (14% alcohol) 5.00
Fragrance 27160 0.05
Formula C
CTFA Percent w/w
| Distilled Water | 46.76
| Xanthan Gum NF 1oz
Magnesium Aluminum Silicate ! 1.50
F Glj;cerylrStearz;,te & I;EG 100 Stea;ate l 10.00 o
Quillaia Saponaria ]::,xtract (e. g.- Vegetol® | 1.00
Bois de Panama) |
‘Benzyl A106h01 NF t 1.?)0 |
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KaolinUSP “_—:-18.00 ]
Sulfacetanude Sociium USP - il.29 -

[ Sodium Thiosulfate o010 )
f’recipitated Sulfur | ] 5.00
Witch Hazel (14% alcohol) | 1 5.00 )
Fragrance 27160 | 0.50
! Formula D
- CTFA Percent w/w
Distilled water | 4&76
Xanthan gum NF 0.30 r
Magnesium Aluminum Silicate 1.50
Glyceryl Stearate & PEG 100 Stearate 10.06
Quillaia saponaria extract (e.g. Veget"ol® 1 1.00 )
Bois de Panama)
Benzyl alcohol NF 1.00 |
Kaolin USP | 16.00
| Hectorite (e.g. Bentone® 38) -- | 2.00 | ‘
| Sulfacétamide So&ium I—}SP | 11.29 -
| Soditim .Thig‘sullfate ) | i 0.10
| Precipitated Sulfur — 5?00
Witch Hazel (14% alcohol) | 5.00
Fragrance 27160 | (-)-_6-5—-“

10
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The following table displays the data in micrograms of sulfur delivered to the skin by the

four high sorption formulations.

: On Stratum | Within  the | In the | In the Dermis | In the
Corneum Stratum Epidermis Reservoir
Surface Corneum |
I -

A 9.6 14.4 22.0 | 5.7 5.5

| B 21.5 14.6 13.2 4.5 5.0

C 24.2 10.4 21.0 4.9 5.6

D 0.7 13.3 13.0 3.7 4.5

The sulfur released by each of the formulations was substantial and readily
measurable.

Finally, except for the amounts of sulfur left on the stratum corneum's surface which

were not absorbed or bioavailable, there is little difference between Formula A, and Formula
B, C and D. Thus, the high absorbency formulations did not impair the cutaneous

bioavailability of sulfur.

It is understood that while the invention has been described in conjunction with the

detailed description thereof, that the foregoing description is intended to illustrate and not

limit the scope of the invention, which is defined by the scope of the appended claims.

Other aspects, advantages, and modifications are evident from a review of the following

claims.

11
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What 1s claimed 1s:

1. A method for absorbing irritants in the skin and delivering sulfur to skin

.comprising

Applying a composition, wherein the composition comprises one or more

high sorption bases, sulfur and one or more sulfur derivatives;

Absorbing irritants from the skin with the composition; and

Delivering sulfur to the skin, wherein the skin comprises one or more of the

group consisting of epidermis, dermis, and stratum corneum.

2. The method of claim 1 wherein the high sorption base comprises one or more

of the group consisting of non-swelling clay, gum, swelling clay and silicon.

3. The method of claim 2 wherein the composition has a pH of about 6.5 to
about 8.1.

4. The method of claim 2 wherein the composition has a pH of about 7.0 to
about 8.1.

. The method of claim 2 wherein the composition has a pH of about 7.7 to
about 8.1.

6. The method of claim 2 wherein the composition has a pH of about 7.3 to
about 7.7.

7. The method of claim 2 wherein the non-swelling clay, comprises a hydrated

aluminum silicate.

8. The method of claim 2 wherein the non-swelling clay comprises kaolin.
9. The method of claim 2 wherein the non-swelling clay is present at about
18.00%.

12
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10.  The method of claim 1 wherein the sulfur derivative comprises one or more

cationic sulfur compounds.

J 11.  The method of claim 1, 2 or 3 wherein the sulfur derivative comprises one or
more of the group consisting of organic sulfides, inorganic sulfides, inorganic sulfites,
orgamc mercaptans, inorganic mercaptans, cationic sulfur compounds, selenium sulfide,
potassium sulfide, poly-potassium sulfide, and poly-calcium poly-sulfide, H,S, sulfuric acid,

bisulfides, sulfur dioxide, thiols, organic salts, and sodium sulfacetamide.

12.  The method of claim 1, 2 or 3 wherein the sulfur derivatives comprise one or

more of the group consisting of sodium sulfacetamide, sulfites, and mercaptans.

13.  The method of claim 1, 2 or 3 wherein the sulfur derivative comprises sodium
sulfacetamide.

14.  The method of claim 1 wherein the sulfur derivative is present at about 10%.

15.  The method of claim 1 wherein the sulfur is present at about 5%.

16.  The method of claim 2 wherein the gum comprises xanthan gum.

17.  The method of claim 2 wherein the gum comprises a natural gum.

18.  The method of claim 2 wherein the gum comprises an artificial gum.

19.  The method of claim 2 wherein the gum is present at about 0.30%.

20. The method of claim 2 wherein the swelling clay comprises one or more of
the group consisting of montmorillonite, bentonite, clinoptilolite, vermiculite, magadite,

smectite, laponite, beidellite, and magnesium aluminum silicate.

21.  The method of claim 2 wherein the swelling clay comprises magnesium

aluminum silicate.

22.  The method of claim 2 wherein the swelling clay is present at about 1.50%.

13
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23.

The method of claim 2 wherein the silicon comprises one or more of the

group consisting of silica, colloidal silica, colloidal hydrated silica, precipitated silica, silica

gels, and silicon dioxide.

24.

25.

26.

27.

28.

29.

30.

The method of claim 2 wherein the silicon comprises silicon dioxide.
The method of claim 2 wherein the silicon is present at about 5.00%.
The method of claim 2 wherein the composition further comprises water.
The method of claim 26 wherein the water is present at about 40-50%.
The method of claim 26 wherein the water is present at about 41.76%.
The method of claim 26 wherein the water is present at about 46.76%.

The method of claim 1, 2 or 3 wherein the irritants comprise one or more of

the group consisting of sweat, sebum, moisture, epidermal metabolites, residue from

cosmetics and residue from pharmaceuticals.

31.

32.

A high sorption composition comprising
Sulfur;

One or more sulfur dertvative and

One or more high sorption base.

The composition of claim 31 wherein the high sorption base comprises one or

more of the group consisting of non-swelling clay, gum, swelling clay and silicon.

33.

34.

35.

The composition of claim 31 has a pH of about 6.5 to about 8.1.

The composition of claim 31 has a pH of about 7.0 to about 8.1.

The composition of claim 31 has a pH of about 7.7 to about &.1.

14
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36.  The composition of claim 31 has a pH of about 7.3 to about 7.7.

37.  The composition of claim 32 wherein the non-swelling clay comprises a

hydrated aluminum silicate.

38.  The composition of claim 32 wherein the non-swelling clay comprises kaolin.

39.  The composition of claim 32 wherein the non-swelling clay is present at
about 18.00%.

40.  The composition of claim 31 wherein the sulfur derivative comprises one or

more cationic sulfur compounds.

41.  The composition of claim 31, 32, or 33 wherein the sulfur derivative
comprises one or more of the group consisting of organic sulfides, morganic sulfides,
inorganic sulfites, organic mercaptans, inorganic mercaptans, cationic sulfur compounds,
selenium sulfide, potassium sulfide, poly-potassium sulfide, and polycalcium polysulfide,
H,S, sulfuric acid, bisulfides, sulfur dioxide, thiols, organic salts, and sodium sulfacetamide.

42. The composition of claim 31, 32, or 33 wherein the sulfur derivative

comprises one or more of the group consisting of sodium sulfacetamide, sulfites and

mercaptans.

43.  he composition of claim 31, 32 or 33 wherein the sulfur derivative comprises

sodium sulfacetamide.

44.  The composition of claim 31 wherein the sulfur derivative is present at about
10%.

45.  The composition of claim 31 wherein the sulfur is present at about 5%.

46.  The composition of claim 32 wherein the gum comprises xanthan gum.

47 The composition of claim 32 wherein the gum comprises a natural gum.

48. The composition of claim 32 wherein the gum comprises an artificial gum.
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49.  The composition of claim 32 wherein the gum 1s present at about 0.30%.
50.  The composition of claim 32 wheremn the swelling clay comprises one or

more of the group consisting of montmorillonite, bentonite, clinoptilolite, vermiculite,

magadite, smectite, laponite, beidellite, and magnesium aluminum silicate.

51.  The composition of claim 32 wherein the swelling clay comprises magnesium

aluminum silicate.

52.  The composition of claim 32 wherein the swelling clay 1s present at about
1.50%.

53.  The composition of claim 32 wherein the silicon comprises one or more of
the group consisting of silica, colloidal silica, colloidal hydrated silica, precipitated silica,

silica gels, and silicon dioxide.

54.  The composition of claim 32 wherein the silicon comprises silicon dioxide.
55.  The composition of claim 32 wherein the silicon 1s present at about 5.00%.
56.  The composition of claim 32 wherein the composition further comprises

water.

57/ / ‘The composition of claim 56 wherein the water 1s present at about 40-50%.
.

/

58.  The composition of claim 56 wherein the water is present at about 41.76%.
59.  The composition of claim 56 wherein the water 1s present at about 46.76%.
60.  The composition of claim 31, 32 or 33, wherein the irritants comprise one or

more of the group consisting of sweat, sebum, moisture, epidermal metabolites, residue from

cosmetics and residue from pharmaceuticals.
61. A composition comprising

Water;

Xanthan gum;
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62.

63.

high sorption bases, sulfur and one or more sulfur derivatives; and

group consisting of epidermis, dermis, and stratum corneum.

64.

Magnesium aluminum silicate;

Kaolin;

Silicon dioxide;

Sodium sulfacetamide;
Sodium thiosulfate;
Glyceryl stearate;
PEG-100 Stearate;
Quillaia saponana extract;

Benzyl alcohol; and
Sulfur.

A composition comprising

Water;

Xanthan gum;

Kaolin;

Silicon dioxide;
Sulfacetamide sodium;
Sodium thiosulfate:

Glyceryl stearate & PEG-100 stearate;

Quillaia saponaria extract;
Benzyl alcohol; and
Precipitated sulfur.

A method for enhancing absorption of sulfur in skin comprising

PCT/US02/39375

Applying a composition, wherein the composition comprises one or more

Absorbing sulfur in the skin, wherein the skin comprises one or more of the

The method of claim 63 wherein the high sorption base comprises one or

more of the group consisting of non-swelling clay, gum, swelling clay and silicon.
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65.  The method of claim 64 wherein the composition has a pH of about 6.5 to
about 8.1.

66.  The method of claim 64 wherein the non-swelling clay, comprises a hydrated

aluminum silicate.
67.  The method of claim 64 wherein the non-swelling clay comprises kaolin.

68. The method of claim 63 wheremn the sulfur derivative comprises one or more

cationic sulfur compounds.

69. The method of claim 63, 64, or 65 wherein the sulfur derivatives comprise one
or more of the group consisting of sodium sulfacetamide, sulfites, and mercaptans.

70. The method of claim 63, 64 or 65 wherein the sulfur derivative comprises

sodium sulfacetamide.
71.  The method of claim 63 wherein the sulfur derivative 1s present at about 10%.
72.  The method of claim 63 wherein the sulfur 1s presel;t at about 5%.
73.  The method of claim 64 wherein the gum comprises a natural gum.
74.  The method of claim 64 wherein the gum comprises an artificial gum.
75.  The method of claim 64 wherein the swelling clay comprises one or more of
the group consisting of montmorillonite, bentonite, clinoptilolite, vermiculite, magadite,

smectite, laponite, beidellite, and magnesium aluminum silicate.

76.  The method of claim 64 wherein the swelling clay comprises magnesium

aluminum silicate.

77.  The method of claim 64 wherein the silicon comprises one or more of the
group consisting of silica, colloidal silica, colloidal hydrated silica, precipitated silica, silica

gels, and silicon dioxide.
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78.  The method of claim 64 wherein the silicon comprises silicon dioxide.
79.  The method of claim 64 wherein the composition further comprises water.

80.  The method of claim 79 wherein the water 1s present at about 40-50%.

81. A method for delivering sulfur to skin and absorbing irritants in the skin

comprising:

Applying a composition, wherein the composition comprises one or more
high sorption bases, sulfur, and one or more sulfur derivatives, wherein the composition has
a pH of about 6.5 to about 8.1, wherein the high sorption base comprises non-swelling clay,

gum, swelling clay and silicon;

Absorbing 1rritants from the skin with the composition wherein the irritants
comprise one or more of the group consisting of sweat, sebum, moisture, epidermal

metabolites, residue from cosmetics and reside from pharmaceuticals; and

Delivering sulfur to the skin, wherein the skin comprises one or more of the
group consisting of epidermis, dermis and stratum corneum.
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