Evaluation of Barrier
Protection Properties
of Jojoba Esters
®
T. Quinn, R. Harper

SOFW Journal 06/20 | Volume 146 | Thannhausen, Germany, June 15, 2020

personal care | skin care

Evaluation of Barrier Protection Properties of Jojoba Esters
T. Quinn, R. Harper

abstract

T

his research evaluates the ability of jojoba esters and hydrolyzed jojoba esters to protect the skin from insults consumers are exposed
to everyday, such as pollution, sensitizers, and commonly used personal care ingredients. Jojoba esters and hydrolyzed jojoba esters
are jojoba derived emollients that are commonly included in cosmetic and personal care products for their aesthetically pleasing properties and functionality, which include their ability to moisturize and protect the skin. Consumers encounter a variety of insults to the skin
daily, including pollution, allergens, UV rays, as well as various ingredients included within personal care products, such as surfactants,
alpha hydroxy acids, and fragrance. A series of in vivo, vehicle-controlled studies were carried out to determine if a combination of
jojoba esters and hydrolyzed jojoba esters could protect the skin (i.e. reduce symptoms of irritation) from the following everyday insults:
antiperspirant actives, pollution, and known sensitizers (i.e. allergens). The results show that jojoba esters and hydrolyzed jojoba esters
provided statistically significant benefits for reducing perceived irritation / sensitivity, barrier disfunction (i.e. TEWL), and erythema.

Introduction
Hydrolyzed jojoba esters and jojoba esters are derived from jojoba
oil (Simmondsia chinensis) and are commonly used in cosmetic
and personal care products to impart multiple skin benefits such
as hydration, barrier repair, and barrier protection [1,2], while
also providing an aesthetically pleasing jojoba emollience to the
skin. Since hydrolyzed jojoba esters and jojoba esters are derived
from a wax ester (i.e. jojoba oil), they also allow for “oil-free”
claims. Jojoba esters are naturally occlusive and are available with
a range of melting points resulting in the ability to tailor the skin

Antiperspirant
Ingredient
Cyclopentasiloxane
Aluminum / Zirconium
Tetrachlorohydrex-GLY
Stearyl Alcohol
Hydrogenated Castor Oil
Aluminum Starch
Octenylsuccinate
Ethyl Macadamiate
C12-15 Alkyl Benzoate (and)
Stearalkonium Hectorite (and)
Propylene Carbonate
Talc
Fragrance
Lactic Acid

feel of a finished product using only one INCI name. Hydrolyzed
jojoba esters are also occlusive and can provide water, wear, and
transfer resistance to finished formulas. Hydrolyzed jojoba esters
can also trap small molecules like glycerin and glycolic acid at
the skin’s surface, allowing these molecules to function longer
[3]. The current research evaluates the skin protection properties
provided by hydrolyzed jojoba esters and jojoba esters when they
are included within antiperspirants, o/w emulsions, and ointment
delivery systems (see Tab. 1).
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Ointment
Ingredient
Water

%wt./wt.
q.s.

4.00

Stearic Acid

12.50

3.00
2.00

Propylene Glycol Monostearate
Butylene Glycol

3.50
2.00

Tab. 1 Vehicle Test Article Compositions (%wt./wt.).
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Materials and Methods
All studies were IRB-approved, randomized, double-blind, vehicle-controlled, and carried out under controlled temperature and humidity conditions (20-22°C and <50% relative
humidity).
Antiperspirant Sensitivity Reduction
A blend of hydrolyzed jojoba esters (1.0%) and jojoba esters (0.5%) were evaluated for their ability to reduce pain
(i.e. discomfort due to stinging, burning, and itching), reduce
sensitivity (i.e. irritation), and improve consumer perception
after antiperspirant application. All evaluations were made
compared to a vehicle formula (see Tab. 1) without the jojoba derivatives. Female subjects (n=14) underwent a three-day
washout followed by once daily applications of each antiperspirant for one week (three swipes of the antiperspirant stick
to the underarm). Subjects evaluated pain scores on a scale
of 1 - 10 (where 10 was the most painful) immediately, 15
minutes, and 30 minutes after the first application of the antiperspirant and completed a consumer perception survey 30
minutes after the first application of antiperspirant. Subjects
also evaluated sensitivity on a scale of 0 - 3 (0 = none, 1 =
mild, 2 = moderate, 3 = severe) daily for one week of athome antiperspirant use.

For the second study, the same lotions were evaluated using Urban Dust (i.e. atmospheric particulate collected in an urban area)
[5] as the pollutant. Once daily applications of each lotion were
made to the volar forearms of male and female subjects (n=37)
over three days. After each lotion application, the test sites were
exposed to Urban Dust under occlusion for 24 hours using a
19mm Hill Top® Chambers [6] with Webril®. Transepidermal water
loss (TEWL) measurements were conducted using a Tewameter®
TM 300 (in duplicate) [7] at baseline and after final patch removal.
Sensitizer Induced Erythema Reduction
A blend of hydrolyzed jojoba esters (5.0%) and jojoba esters
(26.0%) were evaluated compared to a blend of known skin
protectants, petrolatum (30.0%) and dimethicone (1.0%), within
ointments for the mitigation of skin reactions due to two known
sensitizers [i.e. nickel (II) sulfate heptahydrate and urushiol] as
compared to the vehicle (see Tab. 1). After confirmation of sensitivity (i.e. caused redness, stinging, burning, and/or itching) to
nickel or urushiol (i.e. poison ivy), one application of each ointment was made to the forearms of male and female subjects (n=5
or n=9, respectively). Each test site was then exposed (under occlusion) to nickel or urushiol for 48 or 4 hours, respectively, using
a Finn Chamber® [8]. Erythema was evaluated at baseline, and 30
minutes and 48 hours post-patch removal using the Mexameter
MX 18 (in triplicate) [7] and visual grading [on a scale of 0 - 3 (0 =
none, 1 = mild, 2 = moderate, 3 = severe)].

Antipollution Properties
Hydrolyzed jojoba esters (2.0%) and jojoba esters (4.0%)
were evaluated separately within a simple lotion (see Tab. 1),
as compared to the vehicle lotion, for antipollution properties in two separate studies. For the first study [4], male and
female subjects (n=22) received twice daily applications (AM
and PM) of the lotions to their backs, for a total of five applications. Each test site was then exposed to pollution (i.e.
tobacco smoke) for 20 minutes. Gas chromatography – mass
spectrometry was used to determine the malondialdehyde
(MDA) concentration pre- and post-pollution exposure. MDA
was used as an indicator of skin lipid oxidation due to pollution.

Fig. 1 Evaluation of perceived pain post antiperspirant application.
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Results
The antiperspirant containing hydrolyzed jojoba esters and jojoba
esters reduced subjective pain scores (i.e. discomfort due to stinging, burning, and itching) by 59% and 83% (p<0.01), 15 and
30 minutes after application, respectively, compared to the vehicle
antiperspirant without the jojoba derivatives (Fig. 1). Additionally,
after one week of use, hydrolyzed jojoba esters and jojoba esters reduced subjective irritation scores (i.e. redness, stinging, and
burning) by up to 77% (p<0.01) as compared to the vehicle antiperspirant without the jojoba derivatives (Fig. 2). The consumer
perception survey (data not shown) also revealed that of the con-

Fig. 2 Evaluation of subjective irritation after one week of antiperspirant use.
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Fig. 3

Evaluation of antipollution properties post lotion application.

sumers who indicated a preference, 86% (p<0.05) of them preferred the antiperspirant containing hydrolyzed jojoba esters and
jojoba esters for less irritation, less stinging, burning, and itching,
and best overall product performance. It is also important to note,
that the inclusion of hydrolyzed jojoba esters and jojoba esters did
not inhibit the efficacy of the antiperspirant active [3].
Hydrolyzed jojoba esters and jojoba esters demonstrated antipollution properties. The lotions containing hydrolyzed jojoba
esters and jojoba esters reduced MDA concentrations up to
15% in skin that was exposed to tobacco smoke and produced up to 40% less of an increase in TEWL (p<0.01) in skin
that was exposed to Urban Dust (Fig. 3).
The ointment containing hydrolyzed jojoba esters and jojoba esters provided protective qualities by reducing erythema (Mexame-

ter) by up to 49% (p<0.10) compared to the ointment containing
petrolatum and dimethicone, and also producing directionally significantly (p<0.10) less erythema (Mexameter) than the vehicle at
both evaluation time points when applied prior to nickel exposure
(Fig. 4). Similar results were seen for urushiol (Fig. 5), where the
inclusion of hydrolyzed jojoba esters and jojoba esters reduced
erythema (Mexameter) up to 78% compared to the vehicle ointment (p<0.10). The inclusion of jojoba derivatives also produced
directionally significantly (p<0.10) less erythema (visual) than the
vehicle ointment and the ointment containing petrolatum and dimethicone 30 minutes after patch removal. The inclusion of petrolatum and dimethicone also resulted in statistically significantly
(p<0.05) less erythema (visual) than the vehicle 30 minutes after
patch removal when applied prior to urushiol exposure.

Discussion
Jojoba esters and hydrolyzed jojoba esters are ideal for use
in diaper rash creams, ointments, anti-itch treatments, and
other personal care and OTC category products due to their
skin barrier protection and skin barrier recovery capabilities.
Previous research demonstrates how jojoba esters and hydrolyzed jojoba esters increase skin smoothness, improve
skin barrier function, increase skin hydration, and improve
consumer perception of finished products [1,2]. These studies demonstrate that these jojoba derived ingredients can
also prevent symptoms of irritation such as burning, stinging, itching, redness, and barrier disfunction (increased TEWL) caused by irritants and sensitizers
that consumers are exposed to everyday. Incorporating jojoba esters and hydrolyzed jojoba esters
into everyday use consumer products not only provides the oxidative stability attributed to jojoba-derived ingredients, but also provides protective and
restorative benefits to the skin.
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