wo 2011/056535 A2 I 10K 00 RO O 0O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization /’@’—‘?’3\
International Bureau V,&J
&)
(43) International Publication Date N\

12 May 2011 (12.05.2011)

2
AIPO:

(10) International Publication Number

WO 2011/056535 A2

(51) International Patent Classification:
A61K 8/31(2006.01) A61K 8/92 (2006.01)
A61K 8/37(2006.01) A61Q 19/00 (2006.01)
A61K 8/63 (2006.01)

(21) International Application Number:
PCT/US2010/054028
(22) International Filing Date:
26 October 2010 (26.10.2010)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
61/254,909 26 October 2009 (26.10.2009) US
61/363,564 12 July 2010 (12.07.2010) US
12/911,150 25 October 2010 (25.10.2010) US
(71) Applicant (for all designated States except US): INTER-
NATIONAL FLORA TECHNOLOGIES LTD.
[US/US]; 291 East El Prado Court, Chandler, Arizona
85225 (US).
(72) Inventors; and
(75) Inventors/Applicants (for US only): KLEIMAN, Robert

[US/US]; 24606 South Lakeway Circle SE, Sun Lakes,
Arizona 85248 (US). KORITALA, Sambasivarao [US/
US]; 24220 South Briarcrest Drive, Sun Lakes, Arizona
85248 (US). ASHLEY, David, A. [US/US]; 3602 East
Glenrosa, #1, Phoenix, Arizona 85018 (US).

(74) Agents: HENSCHEID, Deborah et al.; Ingrassia Fisher
& Lorenz, P.C., 7010 East Cochise Road, Scottsdale, Ari-
zona 85253-1406 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report (Rule 48.2(g))

(54) Title: HUMAN SEBUM MIMETICS DERIVED FROM BOTANICAL SOURCES AND METHODS FOR MAKING THE
SAME

(57) Abstract: Human sebum mimetics and methods for producing human sebum mimetics are provided. In one exemplary em-
bodiment, a human sebum mimetic comprises a wax ester derived from interesterification of refined botanical oil comprising
palmitoleic acid and refined jojoba oil, a phytosterol, and phytosqualene. A method for producing a human sebum mimetic com-
prises mixing refined macadamia oil and refined jojoba oil, interesterifying the refined macadamia oil and the refined jojoba oil,
adding a phytosterol after the interesterifying, and adding phytosqualene after the interesterifying.



WO 2011/056535 PCT/US2010/054028

HUMAN SEBUM MIMETICS DERIVED FROM BOTANICAL SOURCES AND
METHODS FOR MAKING THE SAME

PRIORITY CLAIMS

[0001] This application claims the benefit of U.S. Non-Provisional Application
12/911,150 filed October 25, 2010, which claims the benefit of U.S. Provisional Application
No. 61/254909 filed October 26, 2009 and U.S. Provisional Application No. 61/363564
filed July 12, 2010; all incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention generally relates to personal care compositions and methods
for manufacturing them, and more particularly relates to human sebum mimetics derived

from botanical sources and methods for making them.

BACKGROUND

[0003] Human sebum is secreted by the sebaceous glands that are found over substantially
the entire skin surface (except the palms of the hands and soles of the feet), but are found
predominately on the scalp, face, chest, and back. Sebum is involved in development of the
epidermal structure and maintenance of the epidermal permeability barrier, carrying anti-
oxidants to the skin surface, protecting the skin from microbial colonization, generating

body odor, and producing pheromones.

[0004] When secreted, human sebum is a complex mixture of triglycerides, wax esters,
sterol esters, cholesterol, cholesterol esters, and squalene. As the sebum is secreted, it
consists primarily of triglycerides and wax esters, which are broken down by commensal
microbes into diglycerides, monoglycerides, and the constituent free fatty acids. The fatty
acid chain lengths of human sebum vary considerably, but have predominantly 16 and 18
carbons, such as in the case of stearic acid (18 carbons with no double bond (hereinafter

denoted C18:0)), oleic acid (C18:1 with one double bond on the ninth carbon (herinafter

1



WO 2011/056535 PCT/US2010/054028

denoted C18:149)), linoleic acid (C18:249412), palmitic acid (C16:0), and sapienic acid
(16:146).

[0005] Loss of human sebum can be due to a variety of environmental factors such as
bathing, weather conditions, chemical products, and poor nutrition, and also can be due to
genetics. For example, a natural lack of sebum is observed on the scalp of African-
Americans. A loss of sebum can result in itching, dandruff, wrinkles, diaper rash and the
like on the skin. In addition, the hair may become brittle and dry without a sufficient
amount of sebum to moisturize it. While a variety of products exist that attempt to repair
the suppleness caused by lack of sebum, many of these products contain synthetic
components or components that are derived from animals and do not mimic the structure
and formulation of human sebum. In this regard, the products are not absorbed by the skin
as readily as human sebum. In addition, the products are often made from unstable

ingredients that exhibit a short shelf life.

[0006] Accordingly, it is desirable to provide a human sebum mimetic. In addition, it is
desirable to provide a human sebum mimetic produced from plant sources. It is also
desirable to provide a method for manufacturing a human sebum mimetic. Furthermore,
other desirable features and characteristics of the present invention will become apparent
from the subsequent detailed description of the invention and the appended claims, taken in

conjunction with the accompanying drawings and this background of the invention.

BRIEF SUMMARY

[0007] Human sebum mimetics and methods for producing human sebum mimetics are
provided. In one exemplary embodiment, a human sebum mimetic comprises a wax ester
derived from interesterification of a refined botanical oil comprising palmitoleic and refined

jojoba oil, a phytosterol, and phytosqualene.

[0008] In another exemplary embodiment, a method for producing a human sebum
mimetic comprises mixing refined macadamia oil and refined jojoba oil, interesterifying the
refined macadamia oil and the refined jojoba oil, adding a phytosterol after the

interesterifying, and adding phytosqualene after the interesterifying.
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[0007] In a further exemplary embodiment, a human sebum mimetic comprises a wax
ester comprising a fatty acid having 16 carbons and one double bond and that is derived

from a plant source, a phytosterol, and phytosqualene.

DETAILED DESCRIPTION

[0008] The following detailed description is merely exemplary in nature and is not
intended to limit the invention or the application and uses of the invention. Furthermore,
there is no intention to be bound by any theory presented in the preceding background or the

following detailed description.

[0009] Various embodiments contemplated herein are directed to compositions that

mimic human sebum. The approximate composition of human sebum includes by weight

2

Measuring The Skin,

percent (wt.%) (from Pierre Agache, “Sebaceous Physiology,
Springer-Verlog, 2004, pp. 271-280):

Squalene 12 wt%

Wax esters 26 wt%

Glycerides and free fatty acids ~ 57.5 wt%

Sterols (free and esters) 4.5 wt%.
The human sebum mimetics contemplated herein are plant based, that is, the components of
the mimetics are derived either physically or chemically from plant sources. In this regard,
the mimetics are plant-derived analogs of human sebum in that they are derived from
phytosqualene, phytosterols, a refined botanical oil such as macadamia oil, which is the
source of the mimetics’s triglycerides, and refined jojoba oil, which is the source of the
mimetics’ wax esters. As used herein, the term “refined oil” means crude oil that has had
undesirable compounds such as free fatty acids, carbohydrates, metals, proteins, and the like
removed using caustic agents, washing, and centrifugation. In one embodiment, the human
sebum mimetic is derived from phytosqualene in an amount of about 5 to about 20 wt.% of
the entire mimetic, refined jojoba oil in an amount of about 20 to about 35 wt.% of the entire
mimetic, refined macadamia oil in an amount of about 45 to about 65 wt.% of the entire
mimetic, and phytosterols in an amount of about 0.5 to about 10 wt.% of the entire mimetic.
In preferred embodiment, the human sebum mimetic is derived from phytosqualene in an

amount of about 11 to about 15 wt.% of the entire mimetic, refined jojoba oil in an amount
JOJ
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of about 29 to about 33 wt.% of the entire mimetic, refined macadamia oil in an amount of
about 51 to about 55 wt.% of the entire mimetic, and phytosterols in an amount of about 1 to
about 5 wt.% of the entire mimetic. In a more preferred embodiment, the human sebum

mimetic is derived from the following composition in weight percent:

Phytosqualene 12.9 wt%
Refined jojoba oil 30.8 wt%
Refined macadamia oil 53.2 wt%
Phytosterols 3.1 wt%.

[0010] Of its fatty acids, human sebum has particularly high levels of palmitic acid
(16:0), sapienic acid (16:146), and oleic acid (C18:149). Analogously, the human sebum
mimetics contemplated herein also comprise high levels of palmitic acid and oleic acid, as
macadamia oil itself comprises about 8.8 wt% palmitic acid and about 58 wt.% oleic acid.
In one embodiment, the human sebum mimetic comprises about 1 to about 10 wt.% palmitic
acid, in a preferred embodiment about 3 to about 7 wt.% palmitic acid, and in a more
preferred embodiment about 4.8 wt.% palmitic acid. In another embodiment, the human
sebum comprises about 25 to about 35 wt.% oleic acid, in a preferred embodiment about 30
to about 34 wt.% oleic acid, and in a more preferred embodiment about 31.6 wt.% oleic
acid.

[0011] However, sapienic acid is unique among mammals. Palmitoleic acid (16:149),
an analog of sapienic acid, is a substitute for the sapienic acid. While palmitoleic acid is
fairly rare in the plant kingdom, macadamia oil has the highest palmitoleic acid content of
the currently-available commercial oils, with about 16-22% palmitoleic acid. Accordingly,
the inventors have found that by interesterifying the refined macadamia oil and the refined
jojoba oil of the human sebum mimetic, a wax ester comprising palmitoleic acid results.
While macadamia oil is preferred, other seed oils contain greater than 10% palmitoleic acid
and also may be interesterified with refined jojoba oil to produce a wax ester comprising
palmitoleic acid. The genera of these species include Thunbergia, Doxantha, Alophia,
Roureopsis, Telopea, and Asclepias.

[0012] In one embodiment, the human sebum mimetic comprises palmitoleic acid in an
amount of about 5 to about 15 wt.% of the entire mimetic composition. In a preferred
embodiment, the human sebum mimetic comprises palmitoleic acid in an amount of about §
to about 12 wt.% of the entire mimetic composition and, in a more preferred embodiment,

the human sebum mimetic comprises palmitoleic acid in an amount of about 9.7 wt.% of the
4
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entire mimetic composition. In a most preferred embodiment, the human sebum mimetic

comprises the following fatty acids and fatty alcohols in weight percent:

Fatty acids: Wt.% Fatty Alcohols Wt.%
Myristic acid (14:0) 0.5 cis-11-Eicosenaol (20:1) 59
Palmitic acid (16:0) 4.8 cis-13-docosenol (22:1) 6.3
Palmitoleic acid (16:1) 9.7 cis-15-tetracosenol (24:1) 1.9
Stearic acid (18:0) 1.9

Unknown 18:1 (18:1) 0.1

Oleic acid (18:1) 31.6

cis-Vaccenic acid (18:1) 1.6

Linoleic acid (18:2) 1.3

Linolenic acid (18:3) 0.1

Arachidic acid (20:0) 1.5

cis-11-Eicosenoic acid (20:1) 13.9

Behenic acid (22:0) 0.5

Erucic acid (22:1) 2.9

Lignoceric acid (24:0) 0.2

Nervonic acid (24:1) 0.3.

[0013] In another exemplary embodiment, the human sebum mimetics contemplated
herein comprise additional functional additives, that is, an ingredient added to perform a
particular function. For example, the human sebum mimetics may comprise tocopherols. In
one embodiment, the human sebum mimetic comprises about 100 to about 2000 parts per
million (ppm) of 70% tocopherols, preferably about 1430 ppm. The human sebum mimetics
may also comprise fragrances, dyes, pigments, preservatives, antioxidants, moisturizers, and
the like. By way of a further example, the human sebum mimetics may comprise emollients
or thickeners, such as, FLORAESTERS 20 (FE-20) available from International Flora
Technologies, Ltd. of Chandler, Arizona. FLORAESTERS 20 may be used to increase the
viscosity and/or the bulk melting/dropping point of the mimetic, to more closely replicate

the wax ester profile of human sebum, etc.

[0014] Alternatively, or in addition, the human sebum mimetics may be used as a
component in a wide range of personal care products, such as a hair care lotions, shampoos,

hair conditioners, hair gels, hair oils, hair colors, hair relaxers, hand lotions, facial lotions,
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eye creams, facial soaps, body lotions and creams, body scrubs, shaving gels, hair removers,
sanitary wipes, and the like. Because their compositions are closely analogous to that of
human sebum, the human sebum mimetics may facilitate the natural healing and recovery
system of the human skin and accelerate cell turn-over and topical blood circulation, thereby
decreasing the appearance of wrinkles, dark circles under eyes, and age spots. The human
sebum mimetics may also reduce irritation on the scalp through natural healing and improve
hydration of the skin. The human sebum mimetics could also be used beyond human

application and could be used on animals and to keep fruits and vegetables fresh.

[0015] The human sebum mimetics contemplated herein are particularly suitable as
substitutes for lost human sebum due to their stability. Oil stability is measured according
to the American Oil Chemists’ Society’s Official Method Cd 12b-92 at 110°C. In one
embodiment, the human sebum mimetics contemplated herein have an oil stability index
greater than 50 hours at 110°C. In this regard, the mimetics are substantially resistant to

oxidation and have a shelf life that makes them desirable as, and in, personal care products.

[0016] In accordance with an exemplary embodiment, a method for producing a human
sebum mimetic comprises mixing refined macadamia oil and refined jojoba oil,
interesterifying the refined macadamia oil and the refined jojoba oil to produce a wax ester
comprising a fatty acid having 16 carbons and one double bond, adding a phytosterol, and
adding phytosqualene. Phytosterol can be added to the refined macadamia oil and the
refined jojoba oil before interesterification and/or after interesterification. The resulting

human sebum mimetic can then be bleached and/or deodorized.

[0017] In one exemplary embodiment, a mixture of 53.2 grams (g) refined macadamia
oil, 30.8 g refined jojoba oil and 2.1 g phytosterol are mixed and heated to 90°C while
stirring under vacuum. After about 0.5 hours, 0.84 g sodium methoxide is added to the
mixture and the temperature is increased to 130°C and maintained at that temperature for
about 2 to about 2.5 hours. The mixture is then cooled to 90°C, and 0.84 g citric acid is
added with stirring for 0.5 hours. The mixture is then filtered. 1 g phytosterol and 12.9 g
phytosqualene is added to the filtrate, which is mixed until homogeneity is achieved,
resulting in the mimetic. 1 wt.% bleaching earth (Clarion 470 bleaching clay available from
American Colloid Company, Arlington Heights, Ill.) may be added to the mimetic, which is
then heated to 95°C and maintained for 15 to 30 minutes with stirring under vacuum. The

mixture is filtered. To remove odors and other volatile materials, the mimetic may be
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heated to 200 — 220°C under high vacuum while water vapor is injected into it. The
temperature is maintained for about 2 hours and then cooled while still under vacuum. In a
preferred embodiment, 1430 ppm tocopherol (70%) is added and mixed into the mimetic.

Any additional additives also may be added at this time.

[0018] The following are exemplary embodiments of personal care products comprising
the human sebum mimetic produced as described above, with each of the components set
forth in % wt/wt of the personal care product. The examples are provided for illustration
purposes only and are not meant to limit the various embodiments of the human sebum

mimetic in any way.

[0019] Example 1 is a hair conditioning lotion providing multiple functions including

moisturizing, shining, holding, and anti-breaking functions.

[0020] EXAMPLE 1

Ingredient % wt./wt.
Phase A Water 77.95
Polyquaternium-37 0.70
Glycerin 3.00
Sodium PCA 1.00
Panthenol 0.50
Silicone Quaternium-8 2.00
Phase B Human Sebum Mimetic 3.00

Phase C Sorbitan Stearate (and)

Sucrose Cocoate 2.00
Phase D Propanediol 8.00
Quaternium 79 Hydrolyzed 0.50

Keratin
Preservative 1.00
Phase E Fragrance 0.35
Total 100.00

[0021] The hair conditioning lotion of Example 1 is manufactured by heating the water
to 45°C with stirring and adding the Polyquaternium 37 with medium propeller agitation.

The solution is mixed until a clear gel forms. The remaining ingredients in Phase A are

7
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added to the gel in the order listed. The ingredients in Phase B are added together at 45°C.
The mixture of the Phase B ingredients is then added to the ingredients of Phase A with
rapid propeller agitation. The Phase A and B ingredients are heated to 60°C, and the Phase
C ingredient is added with medium propeller agitation. All ingredients of Phase D are
mixed at 60°C and are added to the Phase ABC mixture with medium propeller agitation.

The resulting formula is cooled quickly on an ice-water bath. The fragrance of Phase E is

then added.

[0022] Example 2 is another hair conditioning lotion providing multiple functions

including moisturizing, shining, holding, and anti-breaking functions.

[0023] EXAMPLE 2

Ingredient % wt/wt
Phase A Water 71.95
Polyquaternium-37 1.00
Glycerin 3.00
Sodium PCA 1.00
Panthenol 0.50
Silicone Quaternium-8 2.00
Phase B Ethyl Macadamiate (and) 2.00

Tocopherol (and) Malic Acid
Human Sebum Mimetic 3.00
Isopropyl Jojobate (and) Jojoba 1.00
Alcohol (and) Jojoba Esters

Phenyltrimethicone 1.00
Phase C Sorbitan Stearate (and) 2.00
Sucrose Cocoate
Phase D Propanediol 8.00
Jojoba Oil PEG-150 Esters 1.50
Quaternium-79 Hydrolyzed 0.50
Keratin
Preservative 1.00

Hydrolyzed Jojoba Esters (and) 1.00
Jojoba Esters (and) Water
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Phase E Fragrance 0.35
Total 100.00

The hair conditioning lotion of Example 2 is manufactured using the same method as

described above for Example 1.

[0024] Accordingly, human sebum mimetics and methods for producing them have been
provided. The human sebum mimetics are formed from phytosqualene, phytosterols,
refined jojoba oil, and a refined botanical oil, such as macadamia oil, comprising palmitoleic
acid. Of its fatty acids, human sebum has particularly high levels of palmitic acid (16:0),
sapienic acid (16:146), and oleic acid (C18:149). Analogously, the human sebum mimetics
contemplated herein also comprise high levels of palmitic acid and oleic acid. In one
embodiment, the human sebum mimetics comprise about 1 to about 10 wt.% palmitic acid
and about 25 to about 35 wt.% oleic acid. However, sapienic acid is unique among
mammals and rarely found in nature. The inventors have found that by interesterifying the
refined macadamia oil and the refined jojoba oil of the human sebum mimetics, a wax ester
comprising palmitoleic acid, a substitute for sapienic acid, results. In one embodiment, the
human sebum mimetics comprise palmitoleic acid in an amount of about 5 to about 15 wt%.

of the entire mimetic composition.

[0025] While at least one exemplary embodiment has been presented in the foregoing
detailed description of the invention, it should be appreciated that a vast number of
variations exist. It should also be appreciated that the exemplary embodiment or exemplary
embodiments are only examples, and are not intended to limit the scope, applicability, or
configuration of the invention in any way. Rather, the foregoing detailed description will
provide those skilled in the art with a convenient road map for implementing an exemplary
embodiment of the invention. It being understood that various changes may be made in the
function and arrangement of elements described in an exemplary embodiment without

departing from the scope of the invention as set forth in the appended claims.
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CLAIMS

What is claimed is:

1. A human sebum mimetic comprising:

a wax ester derived from interesterification of refined jojoba oil and a refined
botanical oil comprising palmitoleic acid;

a phytosterol; and

phytosqualene.

2. The human sebum mimetic of claim 1, wherein the refined botanical oil

comprising palmitoleic acid comprises more than 10% by weight palmitoleic acid.

3. The human sebum mimetic of claim 1, wherein the refined botanical oil is

refined macadamia oil.

4. The human sebum mimetic of claim 1, further comprising about 1 to about

10 wt.% palmitic acid.

5. The human sebum mimetic of claim 4, further comprising about 3 to about 7

wt.% palmitic acid.

6. The human sebum mimetic of claim 1, further comprising about 25 to about
35 wt.% oleic acid.
7. The human sebum mimetic of claim 6, further comprising about 30 to about

34 wt.% oleic acid.

8. The human sebum mimetic of claim 1, further comprising about 5 to about

15 wt.% palmitoleic acid.

9. The human sebum mimetic of claim 8, further comprising about 8 to about

12 wt.% palmitoleic acid.

10
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10.  The human sebum mimetic of claim 1, having an oil stability index greater

than 50 hours at 110°C.

11.  The human sebum mimetic of claim 1, further comprising a functional
additive.
12. The human sebum mimetic of claim 1, wherein the human sebum mimetic is

an ingredient in a personal care product adapted for care of human or animal skin or hair.

13. A method for producing a human sebum mimetic comprising the steps of:
mixing a refined macadamia oil and a refined jojoba oil;

interesterifying the refined macadamia oil and the refined jojoba oil;

adding a phytosterol after the step of interesterifying; and

adding phytosqualene after the step of interesterifying.

14.  The method of claim 13, wherein the step of mixing comprises mixing an
amount of refined macadamia oil of about 45 to about 65 wt. % of the human sebum

mimetic with the refined jojoba oil.

15.  The method of claim 14, wherein the step of mixing comprises mixing the
amount of refined macadamia oil of about 51 to about 55 wt. % of the human sebum

mimetic with the refined jojoba oil.

16.  The method of claim 13, wherein the step of mixing comprises mixing an
amount of refined jojoba oil of about 20 to about 35 wt. % of the human sebum mimetic

with the refined macadamia oil.

17.  The method of claim 16, wherein the step of mixing comprises mixing the
amount of refined jojoba oil of about 29 to about 33 wt. % of the human sebum mimetic

with the refined macadamia oil.

18.  The method of claim 13, wherein the step of adding the phytosterol
comprises adding an amount of the phytosterol of about 0.5 to about 10 wt.% of the human

sebum mimetic.
11
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19.  The method of claim 18, wherein the step of adding the phytosterol
comprises adding the amount of the phytosterol of about 1 to about 5 wt.% of the human

sebum mimetic.

20.  The method of claim 13, wherein the step of adding the phytosqualene
comprises adding an amount of the phytosqualene of about 5 to about 20 wt.% of the human

sebum mimetic.

21. The method of claim 20, wherein the step of adding the phytosqualene
comprises adding the amount of the phytosqualene of about 11 to about 15 wt.% of the

human sebum mimetic.

22.  The method of claim 13, further comprising adding a tocopherol after the

step of interesterifying.

23.  The method of claim 13, further comprising adding a functional additive after
the step of interesterifying.

24.  The method of claim 13, further comprising adding additional phytosterol to
the refined macadamia oil, the refined jojoba oil or a mixture of the refined macadamia oil

and the refined jojoba oil before the step of interesterifying.

25.  The method of claim 13, further comprising bleaching the human sebum

mimetic after the steps of adding the phytosqualene and adding the phytosterol.
26.  The method of claim 13, further comprising the step of deodorizing the

human sebum mimetic after the step of adding the phytosqualene and adding the

phytosterol.

12
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27. A human sebum mimetic comprising:

a wax ester comprising a fatty acid having 16 carbons and one double bond and that
is derived from a plant source;

a phytosterol; and

phytosqualene.

28. The human sebum mimetic of claim 27, wherein the fatty acid comprises

palmitoleic acid.

13
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