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(57) ABSTRACT 

Disclosed are stable, homogeneous dispersions, comprising 
(a) from about 20 to 90% by Weight of a ?rst composition 
comprising about 60-95% by Weight of a ?rst polar 
solvent, (ii) about 0-40% by Weight of one or more second 
polar solvents, and (iii) Water soluble components of a ?rst 
natural product; and (b) from about 10 to 60% by Weight of 
a second composition comprising: one or more apolar 
solvents, and (ii) oil soluble organic components of a second 
natural product; and (c) from about 0.01 to 8% by Weight of 
a non-surface active lipid phosphate or a surface active 
agent. Also disclosed are methods of forming the stable, 
homogeneous dispersions of the invention, comprising 
forming a ?rst composition comprising Water soluble com 
ponents of a ?rst natural product; forming a second com 
position comprising oil soluble organic components of a 
second natural product; mixing the compositions and sub 
jecting the mixture to high pressure high shear processing to 
form a stable, homogeneous dispersion. 
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STABLE, HOMOGENEOUS NATURAL PRODUCT 
EXTRACTS CONTAINING POLAR AND APOLAR 

FRACTIONS 

[0001] This application is a divisional of US. patent 
application Ser. No. 09/544,649, ?led Apr. 6, 2000, Which 
claims priority under 35 U.S.C. § 119(e) of provisional 
application serial No. 60/127,930, ?led Apr. 6, 1999. 

FIELD OF THE INVENTION 

[0002] This invention is directed to the ?eld of composi 
tions comprising natural product extracts for use in personal 
care products or pharmaceuticals. 

BACKGROUND OF THE INVENTION 

[0003] Natural products and natural product extracts are 
often used in cosmetic and pharmaceutical applications. 
Natural products, particularly botanically sourced natural 
products, have demonstrable bene?cial properties on the 
skin and hair. Extracts of these natural products have dem 
onstrated antimicrobial, antiseptic, anti-in?ammatory, anti 
oxidant, enZyme stimulation or inhibition, pigmentation 
enhancement or control, photoprotective and many other 
physiological bene?ts. 

[0004] Typically, the solvent systems used to produce 
these extracts are polar in nature, and most typically are 
Water or glycols or a combination thereof. These polar 
solvents enable the extraction of only a similarly polar 
material from the biomass of the natural product material. 
Similarly, apolar solvents have been used to remove the 
apolar fractions from the biomass of the natural product 
materials. There is currently no single universal solvent 
capable of only extracting both the desired polar and apolar 
fractions. As a result, typical natural product extracts only 
provide a portion of the physiologically or aesthetically 
bene?cial components. 

[0005] It has not been possible to date to combine an 
aqueous extract With a lipid or other apolar phase into a 
single system Without the use of surface active agents and 
special processing conditions to form emulsions or disper 
sions. Surface active agents permit the mixing of a hydro 
philic phase and a hydrophobic phase by loWering the 
surface tension betWeen the tWo phases, thereby creating 
micellar structures Which, When mixed With a suitable 
processing procedure, produce stable systems. HoWever, 
these surface active agents may be irritating to users, and the 
processes used to prepare the emulsions or dispersion make 
them dif?cult to reproduce. 

[0006] Since many bioreactive or aesthetic components of 
the natural product are located Within the structure of the cell 
Wall or other organelles Within the cell, a suitable process is 
required to extract the desired components from the cell. 
Simple solvent extraction is usually insuf?cient to remove 
the protected material from the cell. The cell Wall barrier 
must be perturbed or ruptured suf?ciently to alloW diffusion 
to occur into the extracting solvent. A method is therefore 
needed to rupture cell Walls and membranes to maximiZe the 
removal of the physiologically active or aesthetically pleas 
ing materials. Examples of such process conditions include 
the use of heat, high shear mixing, ultrasonic Waves, micro 
Waves, high pressure and prolonged polar or apolar dialysis. 

[0007] It is preferred to combine the process described 
above With the use of separate polar and apolar solvents to 
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remove the maximum amount of all of the materials of 
interest. It is further preferred to combine both the polar and 
apolar extracts into a single, homogeneous preparation With 
out the use of surface active agents Which can cause irrita 
tion. 

OBJECTS OF THE INVENTION 

[0008] It is therefore an object of the present invention to 
provide an improved method of obtaining a composition 
comprising both the hydrophobic and hydrophilic compo 
nents of a natural product or blend of natural products. 

[0009] It is another object of the present invention to 
provide a single composition having both oil soluble and 
Water soluble components of a natural product extract, in 
order to take advantage of synergy Which is often associated 
With the use of multiple components of a natural product. 

[0010] It is another object of the present invention to 
provide a greater functional activity due to the presence of 
a full complement of polar and apolar materials With physi 
ologically bene?cial or aesthetically pleasing properties. 

[0011] It is another object of the present invention to 
provide a composition having greater potency and stability 
of the desired components, in comparison to prior art 
compositions. 
[0012] It is another object of the present invention to 
provide better delivery of the physiologically bene?cial 
active agents to sites Within the skin or hair, Where the active 
agents are needed for activity. 

[0013] It is another object of the present invention to 
provide ease of manufacture of a ?nished system containing 
the full complement of extracts, yielding cost savings and 
greater reproducibility With consistent quality standards. 

[0014] It is another object of the present invention to 
provide a greater versatility to compositions of natural 
product extracts that can be achieved by preparing prior art 
homogeneous or heterogeneous complexes. 

[0015] It is another object of the present invention to 
provide a composition useful for personal care, pharmaceu 
tical or cosmetic applications, having loW irritation due to 
the absence of surface-active agents that loWer the surface 
tension betWeen immiscible phases. 

[0016] Applicants have discovered methods of forming 
stable, homogeneous compositions comprising both polar 
and apolar fractions of natural product extracts. The appli 
cants have noW discovered that aqueous or aqueous/glycolic 
extracts can be successfully mixed With apolar extracts (e.g. 
silicone extracts) using high pressure, high shear processing 
to produce a single, stable homogeneous system that con 
tains the entire complement of polar and apolar fractions 
from a selected natural product. 

SUMMARY OF THE INVENTION 

[0017] The invention is directed to stable, homogeneous 
dispersions comprising a Water-soluble natural product 
extract and an oil soluble natural product extract. In certain 
embodiments, the dispersion does not comprise a surface 
active agent. 

[0018] In one embodiment, the invention is directed to 
stable, homogeneous dispersions comprising a ?rst compo 
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sition Which contains one or more polar solvents and Water 
(or polar solvent) soluble components of a ?rst natural 
product; and a second composition comprising one or more 
apolar solvents and oil (or apolar solvent) soluble organic 
components of a second natural product. Optionally, the 
dispersion may also comprise from about 0.01 to 8% by 
Weight of a non-surface active lipid phosphate or a surface 
active agent. 

[0019] In preferred embodiments, the invention is directed 
to stable, homogeneous dispersions comprising 

[0020] (a) from about 20 to 90% by Weight of a ?rst 
composition comprising: 

[0021] about 60-95% by Weight of a ?rst polar 
solvent; 

[0022] (ii) about 0-40% by Weight of one or more 
second polar solvents; and 

[0023] (iii) Water soluble components of a ?rst 
natural product; and 

[0024] (b) from about 10 to 60% by Weight of a 
second composition comprising: 

[0025] one or more apolar solvents; and 

[0026] (ii) oil soluble organic components of a 
second natural product; and 

[0027] (c) from about 0.01 to 8% by Weight of a 
non-surface active lipid phosphate or a surface active 
agent. 

[0028] In particular embodiments, the ?rst polar solvent 
may be Water and the second polar solvent is selected from 
the group consisting of Water; a mono, di, tri or polyhydroxy 
alkyl derivative; a mono, di, tri or polyhalogenated alkyl 
derivative; a mono, di, tri or poly alkyl ether derivative; and 
a mono, di, tri or poly carboxyl alkyl derivative. The apolar 
solvent may be one or more of an oil (such as a vegetable 
oil); a mono, di, tri or polyalkyl ester or ether of a mono, di, 
tri or polyhydroxy compound; a saturated, unsaturated, 
linear, branched, or cyclic hydrocarbon; a saturated, unsat 
urated, linear or branched C8 to C30 fatty acid; a branched, 
linear, or cyclical silicone or silicone derivative; or a 
homopolymer or heteropolymer ?uid formed by the poly 
meriZation of alkylene oxide monomers. 

[0029] The dispersion may comprise components from 
any of the natural products Which are knoWn to contain 
physiological properties. Examplary natural products are 
mulberry, lavender, licorice root, arnica, eyebright and grape 
root. The invention contemplates the use of Water and oil 
soluble components of natural products Which may be 
obtained by any of the methods knoWn to those skilled in the 
art. 

[0030] The invention is also directed to methods of form 
ing the dispersions of the invention. In one embodiment, the 
process includes the steps of obtaining a ?rst natural product 
extract comprising a polar solvent and Water based compo 
nents of a natural product; obtaining a second natural 
product extract comprising an apolar solvent and oil soluble 
components of a natural product; combining the ?rst and 
second extracts to form a composition; optionally adding 
about 0.01 to 8% by Weight of a non-surface active lipid 
phosphate or a surface active agent; and subjecting said 
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mixture to high pressure high shear processing to form a 
stable, homogeneous dispersion. 

[0031] Preferred rates of high pressure, high shear pro 
cessing are at a pressure of about 11,000 to about 27,000 psi, 
and at a shear rate Which is suf?cient to form a dispersion 
having an average particle siZe of from about 200 to about 
1,000 nm. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] FIG. 1 is a chromatogram of a composition con 
taining the polar solvent soluble components of mulberry; 

[0033] FIG. 2 is a chromatogram of a composition con 
taining the apolar solvent soluble components of mulberry; 

[0034] FIG. 3 depicts the tyrosinase inhibitory activity of 
Example 15, comprising both the polar and apolar solvent 
soluble organic components of mulberry; 

[0035] FIG. 4 is a chromatogram of a composition con 
taining the apolar solvent soluble components of licorice; 

[0036] FIG. 5 is a chromatogram of a composition con 
taining the polar solvent soluble components of licorice; 

[0037] FIG. 6 depicts the tyrosinase inhibitory activity of 
Example 17, comprising both the polar and apolar solvent 
soluble organic components of licorice; 

[0038] FIG. 7 depicts the melanocyte pigmentation reduc 
tion of Example 17, comprising both the polar and apolar 
solvent soluble organic components of licorice; 

[0039] FIG. 8 is a chromatogram of a composition con 
taining the polar solvent soluble components of lavender; 

[0040] FIG. 9 is a chromatogram of a composition con 
taining the apolar solvent soluble components of lavender; 

[0041] FIG. 10 depicts the results of a neutrophil elastase 
inhibition assay of Example 16, containing both the polar 
and apolar solvent soluble organic components of lavender, 
and a comparison With the assay results for conventional 
prostaglandin; 
[0042] FIG. 11 depicts the results of inhibition of UV 
induced PGE2 release of Example 18, containing both the 
polar and apolar solvent soluble organic components of 
arnica; 
[0043] FIG. 12 is a chromatogram a composition contain 
ing the polar solvent soluble components of eyebright; 

[0044] FIG. 13 is a chromatogram of a composition 
containing the apolar solvent soluble components of eye 
bright; 
[0045] FIG. 14 depicts the results of a cytochrome C 
reduction assay of Example 19, containing both the polar 
and apolar solvent soluble organic components of eyebright; 
and 

[0046] FIG. 15 depicts the results of a cytochrome C 
reduction assay of Example 20, containing both the polar 
and apolar solvent soluble organic components of grape 
root. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0047] All patents, applications, test methods and publi 
cations referenced in this speci?cation are hereby incorpo 
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rated by reference in their entirety. In case of con?ict, the 
present description, including de?nitions, Will prevail. 

[0048] As used herein, the terms “Water soluble” and 
“polar solvent soluble” are used interchangeably, and refer 
to the property of being soluble at approximate room tem 
perature and one atmosphere pressure in Water or another 
polar solvent commonly used in preparing cosmetic formu 
lations, such as a glycol. 

[0049] As used herein, the term “polar solvent soluble 
components” refers to the components of a natural product 
Which may be extracted from the natural product by con 
tacting the natural product With a polar solvent, for example 
Water or glycol or mixtures thereof. 

[0050] As used herein, the terms “oil soluble” and “apolar 
solvent soluble” are used interchangeably, and refer to the 
property of being soluble at approximate room temperature 
and one atmosphere pressure in an oil or other apolar solvent 
commonly used in preparing cosmetic formulations, such as 
silicone based solvents or oils or mixtures thereof. 

[0051] As used herein, the term “organic oil soluble com 
ponents” refers to the components of a natural product 
Which may be extracted from the natural product by con 
tacting the natural product With an apolar solvent, such as 
silicone or oils or mixtures thereof. 

[0052] As used herein, the term “extracts” or “natural 
product extracts” are used interchangeably, and refer to the 
organic components of a natural product Which can be 
obtained by contacting the natural product With a polar or 
apolar solvent. 

[0053] As used herein the term “surface-active” or “sur 
face-active agent” refers to a substance capable of reducing 
the surface tension of a liquid in Which it is dissolved. A 
“non-surface active agent” is a substance Which does not 
effectively reduce the surface tension of a liquid in Which it 
is dissolved. 

[0054] As used herein, the term “surfactant” refers to a 
surface-active substance. 

[0055] As used herein, the term “surfactant-free disper 
sion” refers to a stable or dispersion that is produced Without 
the use of surface-active ingredients or surfactants. 

[0056] The present invention is directed in part to com 
positions containing natural product extracts Which can be 
used in personal care and pharmaceutical formulations and 
products. In some embodiments, the invention is directed to 
a natural product extracts or combinations of natural product 
extracts containing hydrophilic and hydrophobic materials 
Which are processed to produce a composition With physi 
ologically bene?cial and aesthetically pleasing properties. 
These natural products can be either animal or vegetable 
derived. In preferred embodiments, the invention is directed 
to compositions comprising natural product extracts from 
land-based or marine-derived botanicals. 

[0057] In one embodiment, the compositions of this inven 
tion are dispersions Which may comprise both polar solvent 
soluble components of a natural product and apolar solvent 
soluble components of a natural product. The polar solvent 
soluble components may be present in a composition also 
comprising one or more polar solvents, and the polar solvent 
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soluble components may be present in a second composi 
tion, also comprising one or more apolar solvents. 

[0058] The ?rst composition used to form the dispersion 
may contain the organic polar solvent soluble components of 
a natural product. In preferred embodiments, the dispersion 
may comprise a ?rst composition, Which contains polar 
solvent soluble components of a natural product. The ?rst 
composition may contain ?rst and second polar solvents. 
The ?rst polar solvent may be present in the amount of about 
60 to 95% by Weight of the ?rst composition. The ?rst 
composition may also comprise a second polar solvent, 
Which may be present in the amount of about 0 to 40% by 
Weight. 

[0059] In preferred embodiments, the ?rst polar solvent is 
Water and the second polar solvent is a glycol, such as 
propylene glycol or ethylene glycol. 

[0060] The ?rst composition may be present in the amount 
of about 20 to 90% by Weight of the dispersion, and is 
preferably present in the amount of 40 to 80 Wgt %, more 
preferably 50 to 70 Wgt %, most preferably 60 to 65 Wgt %. 

[0061] The dispersion also comprises the organic apolar 
solvent soluble components of a natural product, for 
example in the form of a second composition Which contains 
apolar solvent soluble organic components of a natural 
product and an apolar solvent. 

[0062] The second composition maybe present in the 
amount of about 10 to 60% by Weight of the dispersion, and 
is preferably present in the amount of 20 to 50 Wgt %, more 
preferably 30 to 40 Wgt %, and most preferably about 30 Wgt 
%. 

[0063] In certain embodiments, the natural product 
extracted in the ?rst and second composition are the same. 
HoWever, the invention also contemplates dispersions in 
Which the natural product extracts present in the ?rst and 
second compositions are obtained (or extracted) from dif 
ferent natural products. In addition, the invention contem 
plates dispersions in Which either (or both) of the ?rst and 
second compositions comprises extracts or components of 
more than one natural product. 

[0064] In preferred embodiments, the dispersion is a sur 
factant free dispersion, and does not contain a surface active 
agent. 

[0065] Phospholipids are one agent Which may be used to 
achieve surfactant-free dispersions of the invention. Phos 
pholipids in general are not soluble in Water. In contrast, 
surface active materials reduce the surface tension of the 
liquid in Which it is dissolved. 

[0066] For example, When lecithin is re?ned and the 
concentrations of phosphatidyl choline increase, the surface 
tension of dispersions of the phospholipid in Water increase. 
At concentrations of 50% phosphatidyl choline and higher, 
the surface tension exceeds the surface tension of Water 
alone by a very considerable level. The conditions involved 
for the surface tension measurement are for a condensed, 
solid monolayer of phosphatidyl choline. The ability to 
achieve the monolayer is dependent on ?rst processing the 
phosphatidyl choline above its phase transition temperature 
of 41° C., and then alloWing the condensed monolayer to 
cool. This notion of phase transition associated With 
increased energy is important in consideration of phospho 
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lipids, and particularly phosphatidyl choline, as a means of 
achieving surfactant-free emulsions. 

[0067] In particular embodiments, the dispersion may also 
comprise from 0.01% to 8% by Weight (preferably 0.01 to 
5% by Weight) of one or more lipids. Examplary lipids 
include Phospholipon 80, 80H (American Lecithin) and 
Basis LP2OH (Ikeda Corp., Japan). 

[0068] The components of the natural products may be 
obtained by various methods knoWn to those of ordinary 
skill in the art. Polar solvent soluble components of a natural 
product may be obtained by contacting the natural product 
With a polar solvent to form a solution containing the polar 
solvent soluble components, optionally mixing the solution 
and optionally thereafter diluting the solution With another 
polar solvent. For example, a natural product can be con 
tacted With Water to form a solution containing Water soluble 
components of the natural product, the solution may be 
mixed, and thereafter may be diluted With glycol. Alterna 
tively, the natural product can be contacted With glycol to 
form a solution containing organic Water soluble compo 
nents of the natural product, the solution may be mixed, and 
thereafter diluting the solution With Water. In still another 
method, the natural product can be contacted With both 
Water and glycol to form a solution, and optionally mixed. 

[0069] Polar solvent soluble (or Water soluble) compo 
nents of a natural product are obtained by contacting the 
natural product With a polar solvent, for example Water, 
glycol, or mixtures thereof, to form a solution containing the 
polar solvent soluble components. If necessary, the solution 
may thereafter be mixed or stirred until the solution is clear. 

[0070] Suitable polar solvents include Water; glycols; 
mono, di, tri or polyhydroxy alkyl derivatives; mono, di, tri 
or polyhalogenated alkyl derivatives; mono, di, tri or poly 
alkyl ether derivatives; and mono, di, tri or polycarboxyl 
acid derivatives and mixtures thereof. Exemplary glycols 
include ethylene glycol, propylene glycol, 1,3-butylene gly 
col and glycerin. 

[0071] Organic apolar solvent soluble (or oil soluble) 
components of a natural product are obtained by contacting 
the natural product With an apolar solvent, for example 
cyclomethicone, hydrogenated polyisobutene, or combina 
tions thereof, to form a solution containing the organic polar 
solvent soluble components. If necessary, the solution may 
thereafter be mixed or stirred until the solution is clear. 

[0072] Suitbable apolar solvents include mono, di, tri or 
poly alkyl ester or ether of a di, tri, or polyhydroxy com 
pound, such as ethylene glycol, propylene glycol, glycerin, 
sorbitol or other polyol compound. Examples of such esters 
and ethers include, but are not limited to, saturated and 
unsaturated, linear and branched vegetable oils, such as 
soybean oil, babassu oil, castor oil, cottonseed oil, chinese 
talloW oil, crambe oil, perilla oil, danish rapeseed oil, rice 
bran oil, palm oil, palm kernel oil, olive oil, linseed oil, 
coconut oil, sunflower oil, safflower oil, peanut oil and corn 
oil. Preferred saturated and unsaturated vegetable oils are 
those having fatty acid components With 6 to 24 carbon 
atoms. A more preferred vegetable oil is soybean oil. 

[0073] Additional exemplary apolar solvents include com 
pounds having the formula CnH(2n+2_m) Where n is an integer 
greater than or equal to 6 and m is 0 or an even integer no 
greater than n. Such compounds include, but are not limited 
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to, saturated and unsaturated, linear, branched, and cyclic 
hydrocarbon chains. Preferred examples of such compounds 
include, but are not limited, mineral oil, petrolatum, perm 
ethyl ?uids, polybutylenes, and polyisobutylenes. 

[0074] Further apolar solvents contemplated for use in the 
invention have the formula 

O 

[0075] or the formula 

H 
O 

[0076] Where R1 is a saturated or unsaturated, linear, 
branched or cyclic C1-C24 alkyl; R2 is hydrogen or a satu 
rated or unsaturated, liner, branched or cyclic C1-C24 alkyl; 
and n is an integer from 0 to 20. Examples of such aesthetic 
modifying agents include, but are not limited to, isopropyl 
palmitate and diisopropyl adipate. 

[0077] Yet another group of apolar solvents is silicone and 
silicone derivatives. Silicone may provide lubrication and/or 
shine to the composition. Preferably, the silicone is insoluble 
in Water. Suitable Water-insoluble silicone materials include, 
but are not limited to, polyalkylsiloxanes, polyarylsiloxanes, 
polyalkylarylsiloxanes, polysiloxane gums and polyethersi 
loxane copolymers. Examples of suitable silicone materials 
are disclosed in US. Pat. Nos. 4,788,006; 4,341,799; 4,152, 
416; 3,964,500; 3,208,911; 4,364,837 and 4,465,619, all of 
Which are incorporated herein by reference. 

[0078] Another suitable hydrophobic material Which can 
be suspended in the composition has the formula 

O 

[0079] Where R1 is a saturated or unsaturated, linear, 
branched or cyclic alkyl having 2 to 24 carbon atoms; M(’') 
is N+R2R3R4R5; R2, R3 and R4 are hydrogen or a saturated 
or unsaturated, linear or branched alkyl or hydroxyalkyl 
having from 1 to 10 carbon atoms; and R4 is a saturated or 
unsaturated, linear, branched or cyclic alkyl or substituted 
alkyl having 2 to 24 carbon atoms. An example of such a 
material is lauramine oleate. 

[0080] Another apolar solvent is a polymer formed by 
polymeriZation of alkylene oxide monomers of the formula 

[0081] Where n is from about 2 to about 24. The polymer 
may be either a homogenous polymer or a copolymer. 
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Examples of such homogenous polymers include, but are 
not limited to, polypropylene oxide and polybutylene oxide. 
Generally, the molecular Weight of these polymers ranges 
from about 100 to about 10,000 daltons. Additionally, these 
polymers may be reacted With mono or polyhydroxyalkyl 
alcohol, such as UCON ?uids from the Union Carbide 
Chemical Company, or With a saturated or unsaturated, 
linear, branched or cyclic Cl-C24 alkyl. 

[0082] Suitable apolar solvents include oils (both natural 
and synthetic), including hydrogenated oils. Exemplary oils 
include vegetable oil, soybean oil, babasu oil, castor oil, 
cottonseed oil, grapeseed oil, rice bran oil, canola oil, palm 
oil, palm kernel oil, olive oil, linseed oil, coconut oil, 
sun?oWer oil, saf?oWer oil, peanut oil, corn oil, mineral oil 
and petrolatum. Other apolar solvents contemplated for use 
in the invention include hydrogenated polyisobutene, per 
methyl ?uids, polyisobutene, polybutene, polypropylene 
oxide, polybutylene oxide, isopropyl palmitate, disopropyl 
adipate or mixtures thereof. 

[0083] Exemplary silicone and silicone derivatives 
include branched or linear cyclical silicone or silicone 
derivatives, cyclomethicone, dimethicone polysiloxane, 
dimethicinol, polysiloxanes, polysiloxane copolymers, poly 
alkyl aryl silanes, polyaryl siloxanes, polyalkyl siloxanes, 
polyalkyl aryl silanes, polysiloxane copolymers, loW vis 
cosity dimethicone, phenyl trimethicone (DoW Corning), 
silicone ?uid DC 345 (DoW Corning), polysynlane (NOF 
Corp.). 

[0084] Still more suitable apolar solvents include mono, 
di, tri or polyalkyl esters or ethers or a mono, di, tri or 
polyhydroxy compound; saturated or unsaturated, linear or 
branched C8-C3O fatty acids; and homopolymer or het 
eropolymer ?uids formed by the polymeriZation of alkylene 
oxide monomers. 

[0085] The dispersions of the invention may be produced 
by mixing a Water soluble natural product extract and an oil 
soluble natural product extract, using high pressure/high 
shear conditions to produce a homogeneous, ?uid dispersion 
Which is stable for a commercially relevant period of time, 
eg betWeen about 180 to 720 days When stored at approxi 
mate room temperature, in a commercial package. The 
preferred pressure for preparation of this dispersion is 
betWeen about 11,000 to about 27,000 psi, more preferably 
11,000 to about 21,000 psi, most preferably betWeen about 
11,000 and 16,000 psi. The composition may be produced 
With a shear that creates average particle siZe of betWeen 
about 100 to about 1,000 nm, more preferably betWeen 
about 100-500 nm. 

[0086] The invention is also directed in part to processes 
for ef?ciently rupturing the cell Wall or lipid bilayer mem 
brane of individual cells or subcellular organelles of the 
natural product to maximiZe the removal of the cellular 
components. 

[0087] In certain embodiments, composition of the inven 
tion may comprise non-surface active lipid phosphate phos 
pholipids, preservatives such as GermaZideTM MPB, and 
nonionic detergents such as polyoxethylene ethers. The 
dispersion may also comprise polyethylene glycol and buty 
lene glycol to improve the freeZe thaW stability of the 
preparations. 
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[0088] Exemplary non-ionic detergents include polyoxy 
lated ethers such as Brij detergents, available from Sigma 
Aldrich Chemical Co. 

[0089] Suitable natural products contemplated for use in 
the invention include any of the natural products Which are 
knoW in the art to contain components having physiological 
attributes. Exemplary natural products include mulberry 
(morus alba), lavender (lavandula angustifolia), licorice 
root (glycyrrhiza glabra), arnica (arnica montana), eye 
bright (euphrasia o?icinalisa), grape root (mahonia aqui 
folum), green tea leaves (camelia sinesis), rosemary poWder, 
echinacea herb poWder, evening primrose ?oWers, sea pars 
ley poWder (palmaria palmata), calendula leaves and tea 
tree leaves. 

[0090] Recent research has shoWn that mulberry (morus 
alba) and licorice (glycyrrhiza glabra) root extracts act as 
tyrosinase inhibitors. Chemical analysis has shoWn that the 
plant contains a number of interesting biochemicals, in 
particular oxyresveratrol, umbelliferone, koWano-A, koW 
ano-B, koWano-C, koWano-F, koWano-G, koWano-H, chal 
comoracin, cyclomorusin, cyclomulberrin, cyclomulberro 
chromene moracenin-D, morusin, mulberranol, 
mulberrochromene, mulberrofuran-B, oxydihydromorusin, 
sitosterol and sitosterol-alpha-glucoside. The chemical or 
chemical(s) responsible for enZyme inhibition has not been 
unequivocally identi?ed hoWever researchers have shoWn 
that oxyresveratrol is a very potent tyrosinase inhibitor (Shin 
et al., Oxyresveratrol as the Potent inhibitor on Dopa 
Oxidase Activity of a Mushroom Tyrosinase, BBRC, 1998, 
vol. 243, pp 801-803). 

[0091] Licorice root extract is used traditionally in balms 
for its poWerful anti-in?ammatory, anti-allergic and anti 
toxin properties. Recently, researchers have discovered that 
licorice root extract inhibits enZyme activities, especially 
tyrosinase and 11-beta-hydroxysteroid dehydrogenase and 
as a result it causes skin Whitening and potentates the action 
of hydrocortisone. It is therefore of great interest to the 
pharmaceutical and cosmetic industries. 

[0092] The major component of licorice root, glycyrrhiZic 
acid, is important to the food industry. It is 50 times sWeeter 
than sucrose (A. Chevallier, The Encyclopedia of Medical 
Plants p 99, 1996) making it a very useful food ingredient. 
Other active components of Licorice include the triterpine 
glycosides, glycyrrhiZin, ?avonoids, iso?anonoids, 
kumatakenin; licoricone, glabrol, glabrone, glyZarin, 
licoiso?avones A and B, glycyrol, formononetin, liquiriti 
genin, liquiritin, neoliguiritin, rhamnoliquiritin, glyZaglabin, 
7-hydroxy-2-methyliso?avone, 4,7-dihydroxy?avone, glab 
ranine, chalcones, coumarins, triterpenoids, sterols (includ 
ing betasitosterol, stigmasterol), amino acids, gums, Wax 
and volatile oil. 

[0093] Lavender is associated With youthfulness. It is 
carminative, antiseptic and soothing. It is knoWn amongst 
herbalists as a holistic relaxant or as “the balancing” herb. 
Lavender extracts have been analyZed and the major com 
ponents, linalool and linalyl acetate, are just tWo among of 
the hundreds of different active compounds identi?ed. Other 
signi?cant components include triterpenes (e.g. ursolic), 
?avonoids (e.g. luteolin) and coumarins (A. Y. Leung et al., 
Encyclopedia of Common Ingredients Used in Foods and 
Cosmetics, 1996, pp 339-342). The ursolic acid and other 
components are knoWn to be anti-in?ammatory. The cos 
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meceutical bene?ts claimed for ursolic acid include resto 
ration of overall health and functionality of photoaged skin, 
in addition to facilitation of tissue repair. Ursolic acid is a 
potent elastase inhibitor (Q. Ying et al., “Inhibition of 
Human Leukocyte Elastase by Ursolic Acid; Evidence for a 
Hydrophobic Binding Site for Pentacyclic Triterpenes, 
1991, Biochem. J. 277, 521-526). Skin is a very dynamic 
tissue With degradation taking place along side repair and 
reneWal. Compositions containing lavender extract improve 
skin integrity by sloWing elastin degradation With respect to 
natural ongoing synthesis. 

[0094] The mechanism by Which lavender extracts ‘relax’ 
and reduce muscle tension has been studied in depth. M. 
Lis-Balchin et al., “Studies on the Mode of Action of the 
Essential Oil of Lavender (Lavender Angustifolia)”, Phy 
tother'. Res., 1999, 13(6), 540-542), shoWed that muscle 
tension is reduced through a postsynaptic action and not via 
an atropine-like mechanism and that the action of linalool 
re?ected that of the Whole lavender oil. M. Kim et al., 
“Lavender Oil Inhibits Immediate Type Allergic Reaction in 
Mice and Rats,”J Pharm Pharmacol, 1999, 51(2), 221-226, 
Were more interested in lavender’s ‘soothing’ properties. 
They studied the effects of lavender oil on mast cell 
mediated allergic reactions in mice and rats and shoWed that 
the components of lavender oil inhibit immediate-type aller 
gic reactions by inhibition of mast cell degranulation in vivo 
and in vitro. Other researchers have shoWn that When 
lavender is applied topically it stimulates the local circula 
tion (Chevallier, 1996). 

[0095] Evening Primrose (oenothera biennis) is a valuable 
source of y-Linolenic Acid (GLA) and other special fatty 
acids that are essential for hormone function, energy ?oW, 
cell division, immune responses and many other aspects of 
metabolism. These critical fatty acids are used to make 
poWerful tissue-speci?c compounds called eicosanoids. 

[0096] GLA is effective at very loW concentrations (M. S. 
Manku et al., Fatty acids in plasma and red cell membranes 
in normal humans, Lipids, 1983, 18(2);906). Doses of 1.4 
g/d have resulted in clinically important reduction of the 
symptoms of rheumatoid arthritis (L. J. Leventhal et al., 
“Treatment of Rheumatoid Arthritis With a Gammalinolenic 

Acid,”Ann Int Med, 1993, 119(9); 867-73). 1-3 g/d is 
normally recommended for dietary supplements. When tiny 
amounts of GLA are applied to dry skin the skin soon shoWs 
signs of improvement. This is not surprising since one of the 
early signs of an individual being de?cient in GLA is dry 
skin. Topical GLA application has been shoWn to promote 
the healthy groWth of skin, hair, and nails and GLA has been 
used to successfully treat skin conditions such as a topic 
ecZema. As Well as being good for skin disorders, GLA is 
reported to be good for arthritis and autoimmune problems. 
(Leung et al., 1996, L. Galland, Increased Requirements for 
Essential Fatty Acids in Atopic Individuals; RevieW With 
Clinical Descriptions, 1999). 

[0097] Individuals With normal metabolism can synthesiZe 
GLA from the essential fatty acid linoleic acid. The synthe 
sis is controlled by the enZyme 6-6-desaturase. Interestingly, 
GLA corrects most of the biological effects of Zinc de? 
ciency S. Huang et al., “Moot Biological Effects of Line 
De?ciency Corrected by g-Linoleic Acid (18:3 omega-6) but 
not Atherosclerosis, by Linoleic Acid (18:2 omega-6), 1982, 
41:193-207) indicating that 6-6-desaturase enZyme has a 
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requirement for Zinc that is a ?rst-order essential function of 
Zinc. GLA therefore, although not technically a vitamin, is 
an essential requirement for a signi?cant number of indi 
viduals. Especially those Whose 6-6-desaturase enZyme is 
blocked or its activity reduced. Interestingly, the ability to 
synthesiZe GLA is affected by factors such as the menstrual 
cycle and diet. GLA synthesis is reduced in diabetics or in 
individuals Who fast or consume excessive amounts of 
carbohydrate (Leung et al., 1996). GLA levels also decrease 
With aging. 

[0098] GLA can therefore be thought of in similar terms as 
a vitamin or an essential fatty acid. Moreover, GLA is being 
extensively studied and has been shoWn to be effective in 
killing cancer cells. 

[0099] Eyebright is a plant that has been associated With 
eye care for generations. Eyebright infusions are mildly 
astringent but gentle enough to use on eyes. They are 
stimulating and have antioxidant and anti-in?ammatory 
properties. The plant is recommended both historically and 
in modern literature for treating eye in?ammations, particu 
larly for conjunctivitis. Eyebright infusions bring rapid relief 
of redness, sWelling and are very good at healing recent eye 
injuries. They are often recommended Where there is a risk 
of developing serpiginous corneal ulcers (Leung et al., 
1996). 
[0100] Eyebright proves to be most effective When the 
Whole plant is used. The plant is chopped up and applied as 
a compress (Chevallier, 1996). The active biochemicals 
present in Eyebright plant include the folloWing: Iridoid 
glycosides, aucubin, catapol and erostoside, eukovoside, 
geniposide and luproside, gallotanins, caffeic acid and feru 
lic acids. The volatile oil contains trace amounts of the 
essential oils as Well as beta-sitosterol, oleic acid, palmitic 
acid and stearic acid. Eyebright also contains miscellaneous 
unidenti?ed alkaloid, amino acids, ?avonoids and tannins. 

[0101] In addition to the Water soluble and oil soluble 
components of natural product extracts, in some embodi 
ments the compositions of the invention may include various 
bioactive ingredients or cosmeceuticals, including antioxi 
dants, skin Whitening agents, elastase inhibitors, vitamins 
and active agents having anti-in?ammatory, antiseptic, or 
soothing properties. The composition of the invention may 
be used in connection With the treatment of skin disorders, 
including ecZema, psoriasis, acne, photoaging, dermatitis, 
Would healing and dry skin. 

[0102] In order to further illustrate the present invention, 
the experiments described in the folloWing examples Were 
conducted. It should be understood that the invention is not 
limited to the speci?c examples or the details described 
therein. The results obtained from the experiments described 
in the examples are shoWn in the accompanying ?gures and 
tables. 

EXEMPLARY EMBODIMENTS OF THE 
INVENTION 

[0103] Natural product extracts (both oil soluble and Water 
soluble extracts) and natural product extract compositions 
containing both oil soluble and Water soluble components 
Were formed according to Examples 1 to 26, as shoWn in 
Tables 1 to 3 beloW. 


















