Final Report of the
Cosmetic Ingredient Review
Expert Panel

Safety Assessment of Simmondsia Chinensis (Jojoba) Seed
Oil, Simmondsia Chinensis (Jojoba) Seed Wax,
Hydrogenated Jojoba Oil, Hydrolyzed Jojoba Esters,
Isomerized Jojoba Oil, Jojoba Esters, Simmondsia Chinensis
(Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba Oil

September 23, 2008

The 2008 Cosmetic Ingredient Review Expert Panel members are: Chairman, Wilma F. Bergfeld, M.D., F.A.C.P;
Donald V. Belsito, M.D.; Curtis D. Klaassen, Ph.D.; James G. Marks, Jr., M.D.; Ronald C. Shank, Ph.D.; Thomas J.

Slaga, Ph.D.; and Paul W. Snyder, D.V.M., Ph.D. The CIR Director is F. Alan Andersen, Ph.D. This report was
prepared by Lillian Becker, CIR scientific analyst.

Cosmetic Ingredient Review

1101 17 Street, NW, Suite 412 Washington, DC 20036-4702ph 202.331.0652 fax 202.331.0088 cirinfo@cir-safety.org

Vantage Exhibit 1028
Page 1 of 37



Copyright 2008

Cosmetic Ingredient Review

Vantage Exhibit 1028
Page 2 of 37



Final Report on the Safety Assessment of Simmondsia Chinensis (Jojoba) Seed Qil,
Simmondsia Chinensis (Jojoba) Seed Wax, Hydrogenated Jojoba QOil, Hydrolyzed Jojoba Esters, Isomerized Jojoba Oil,
Jojoba Esters, Simmondsia Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba Oil

ABSTRACT: Several cosmetic ingriedients derive from the desert shimmondsia chinensigcluding Simmondsia Chinensis
(Jojoba) Seed Qil, Simmondsia Chinensis (Jojoba) Seed, and Simmondsia Chinensis (Jojoba) Butter. Further processing produces o
ingredients including Hydrogenated Jojoba Oil, Hydrolyzed Jojoba Esters, Isomerized Jojoba Qil, Jojoba Esters, and Jojoba Alcohc
Synthetic Jojoba Qil also is used in cosmetics. In this group Simmondsia Chinensis (Jojoba) Seed Qil, the most widely used ingredie
and safe at concentrations up to 100% in body and hand creams, is expressed from seeds and is composed almost completely (¢
of wax esters of monounsaturated, straight-chain fatty acids and alcohols with high-molecular weights. Amounts and composition
the expressed oil varies with maturity of the seeds and somewhat with plant location and climate. Plant derived material may al
contain pesticide residues and/or heavy metals. Most available safety test data examined the expressed oil. For example Simmon
Chinensis (Jojoba) Seed Oil was reported to readily penetrate nude mouse skin and to increase penetration of other agents suc
aminophylline in clinical tests. Simmondsia Chinensis (Jojoba) Seed Oil was not an acute oral toxicant to mice gygatefially

greater than 5.0 g/kg). Short-term subcutaneous administration of Simmondsia Chinensis (Jojoba) Seed Wax to rats at 1 ml/kg v
not toxic. Neither the wax nor the oil were toxic when applied dermally to the shaved backs of guinea pigs in short-term tests. A derm
irritation test found aqueous Hydrolyzed Jojoba Esters (20%) to be non-irritating to guinea pigs. Jojoba Alcohol was found to be nor
irritating to the skin of albino marmots at 10.0%. Simmondisa Chinensis (Jojoba) Butter was classified as a non-irritant when applie
to the intact and abraded skin of New Zealand white rabbits at 0.5 ml for 24 h under an occluded patch. Jojoba Alcohol ¢
concentrations up to 50% was minimally irritating in rabbits. Simmondsia Chinensis (Jojoba) Seed Oil was non- to slightly irritating
when instilled into the eyes of white rabbits, but Simmondsia Chinensis (Jojoba) Seed Wax, Jojoba Esters, and Jojoba Alcohol we
not. Simmondsia Chinensis (Jojoba) Seed Wax was moderately comedogenic in tests using rabbits, but Jojoba Esters w
noncomedogenic, and Jojoba Esters were non- to slightly- comedogenic. Simmondsia Chinensis (Jojoba) Butter, Jojoba Alcohol, a
Jojoba Esters were non-mutagenic in Ames testing. No carcinogenicity and no reproductive or developmental toxicity data wel
available. In clinical tests, Simmondsia Chinensis (Jojoba) Seed Oil was neither a significant dermal irritant, nor a sensitizer. In repe
insult patch tests Jojoba Alcohol , Jojoba Esters and Hydrolyzed Jojoba Esters were not irritating during induction or sensitizing
challenge. Simmondsia Chinensis (Jojoba) Seed Oil and Jojoba Alcohol were not phototoxic. The available safety test data we
combined with the expected uses of these ingredients, which includes use in aerosolized products. Because the particle size of aer
hair sprays{38um) and pump hair sprays (>86n) is large compared to respirable particulate siz#8{m), the ingredient particle

size is cosmetic aerosols is not respirable. Relevant information also included uses with baby and eye products at low concentratio
and at 100% in hand and body creams. There were no structural alerts for the fatty acids, fatty alcohols, or other structures that wo
be found in these ingredients relative to reproductive/developmental toxicity, and these ingredients are not expected to easily penetr
skin. None of the tested ingredients were genotoxic and there were no structural alerts for carcinogenicity. The cosmetic indust
should continue to limit pesticide and heavy metal impurities in the plant-derived ingredients before blending into cosmetic
formulations. The CIR Expert Panel recognizes the gaps in use and use concentration data of these ingredients. Generally,
information available on the product types that include these ingredients and at what concentrations indicate a pattern to the Exp
Panel when it assessed ingredient safety. Were unused ingredients used in the future, use is expected in comparable product categ
and concentrations.

INTRODUCTION safety assessment includes Simmondsia Chinensis (Jojoba) Seed

Oil, Simmondsia Chinensis (Jojoba) Seed Wax, Hydrogenated

Simmoania thnensis (Jojoba) Seed .O” and .Simmond ajoba Oil, Hydrolyzed Jojoba Esters, Isomerized Jojoba Oil,
Chinensis (Jojoba) Seed Wax were previously reviewed by t joba Esters, Simmondsia Chinensis (Jojoba) Butter, Jojoba
Cosmetic Ingredient Review (CIR) Expert Panel and were fou% cohol, and Synthetic Jojoba Oil. '

f

to be “...safe as cosmetic ingredients in the present practices o

use and concentration” (Elder 1992). In the original safe@HEMISTRY
assessment, the name of Simmondsia Chinensis (Jojoba) Seed O

was Jojoba Oil and the name of Simmondsia Chinensis (JOJOBS Inition and Structure

Seed Wax was Jojoba Wax. The original safety assessment &gfmondsia Chinensis (Jojoba) Seed Oil (CAS No. 61789-91-1)
considered data relevant to the safety of Jojoba-derivefljefined as the fixed oil expressed or extracted from seeds of the
ingredients in addition to the oil and wax. Newly availablglesert shrub, Jojob&jmmondsia chinensidt is also known as
published and unpublished data on all Jojoba-derived ingrediepigxus Chinenesis Oil, Jojoba Oil, and Jojoba Seed Oil. Its
have been included in this report. Accordingly, this amendegemical classification is ester. It only has plant sources

2
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(Gottschalck and Bailey 2008). Physical and Chemical Properties

According to Wendel (1980), the following chemical formula iSimmondsia Chinensis (Jojoba) Seed Oil
typical of an ester found in Jojoba Oil.

The reaction of Simmondsia Chinensis (Jojoba) Seed Oil with
CH,(CH,),CH = CH-(CH,),CO-0O-(CH,),;,CH=CH(CH,),CH, sulfur yields a stable product; the liquidity of the oil is not

. . . . . affected by this reaction. Simmondsia Chinensis (Jojoba) Seed
Simmondsia Chinensis (Jojoba) Seed Wax (CAS No. 61789-91¢ il_also readily undergoes hydrogenation in the presence of a

same as the oil) is d?f'ned. as the wax obtamgq frqm t.he see éﬁety of nickel catalysts. The crystalline, hydrogenated product
the jojoba plantS. chinensis Its chemical classification is wax,

) . rmed has a melting point of approximately 70°C. The
and it comes from plant sources (Gottschaick and Bailey 200 poxidation of Simmondsia Chinensis (Jojoba) Seed Oil and the

Hydrogenated Jojoba Oil (no CAS No.) is defined as the efhidation of transesterified Simmondsia Chinensis (Jojoba) Seed
product of the controlled hydrogenation of Simmondsia Chinendl have also been reported. Simmondsia Chinensis (Jojoba)
(Jojoba) Oil. Its chemical classification is wax. It has both plafgeed Oilis not easily oxidized and remains chemically unchanged
and synthetic sources (Gottschalck and Bailey 2008). Accordif@j years. It also remains essentially unchanged when heated
to the International Cosmetic Ingredient Dictionary andrepeatedly to temperatures above 285°C, or after being heated to
Handbook a synthetic source is assigned to an ingredient that3§0°C for 4 days. The yellow color of Simmondsia Chinensis
prepared (“synthesized”) by the reaction of a substance with o@joba) Seed Oil disappears permanently when the oil is heated
or more other substances to form a new chemical entity. In cag00°C over a short period of time (McKeown 1983).

when it is very clear that a raw material used to synthesize B
ingredient is plant or animal derived, that source may be list

(Gottschalck and Bailey 2008).
. . ) Ch tal. (2001 ted that Si dsia Chi is (Jojob
Hydrolyzed Jojoba Esters (no CAS No.) is defined as th§: ung etal. ( ) reported that Simmondsia Chinensis (Jojoba)

X . ; eed Oil formed stable emulsions in water with small particles
hydrolysate of Jojoba Es_ters @Q.v.) dgnved by_ "?‘C'd.' eNzyme, GH5 nm; polydispersity 0.21; viscosity 43.0 cSt/s).
other method of hydrolysis. Its chemical classification is esters.
It has only a plant source (Gottschalck and Bailey 2008). Esquisabel et al. (2002) reported that the emulsion of Simmondsia
Chinensis (Jojoba) Seed Oil and water encapsulating Bacillus

Isomerized Jojoba Oil (no CAS No.) IS de_flned as q_mlx.ture almette-Guérin were stable after freeze-drying and storage at
esters produced by the enzymatic intraesterification ?6om temperature for a year

Simmondsia Chinensis (Jojoba) Oil (g.v.). Its chemical
classification is ester. It has both plant and synthetic sourdesoperties of what Habashy et al. (2005) referred to as “jojoba
(Gottschalck and Bailey 2008). liquid wax”, thought to be Simmondisa Chinenesis (Jojoba) Seed

. . i . Ojl, are listed in Table 1.
Jojoba Esters (no CAS No.) is defined as a complex mixture o* I !

esters produced by the transesterification/ interesterification Teble 1.Physical properties of jojoba liquid wax (Habashy et al. 2005).
Simmondsia Chinensis (Jojoba) Oil (g.v.), Hydrogenated Jojoba

eological analysis of Simmondsia Chinensis (Jojoba) Seed QOil
8 ve a viscosity of 37.7 mPa/s (Esquisabel et al 1997).

Oil (q.v.), or a mixture of the 2. Its chemical classifications are Property Value
transesters and waxes. It has both plant and synthetic sources Freezing point 9°c
(Gottschalck and Bailey 2008). Bailing point 398°C
Simmondsia Chinensis (Jojoba) Butter (no CAS No.) is defined Smde p?mf 195°C
as the material obtained by the isomerization of Simmondsia Flash point 295°C
Chinensis (Jojoba) Oil (g.v.). Its chemical classification is wax Refractive index at 25C 1.46
(natural and sythethic). It has only plant sources (Gottschalck and Srecific gravity at 18C 0.87
Bailey 2008). Viscosity (25C) 50 cP
Jojoba Alcohol (no CAS No.) is defined as the alcohol fraction lodine value 81
obtained by the saponification of Simmondsia Chinensis (Jojoba) Saponification value 93
Qil (g.v.). Its chemical classification is fatty alcohols. It has only Acid value 2
plant sources (Gottschalck and Bailey 2008). Acetyl value 2
Synthetic Jojoba Oil (no CAS No.) is defined as a synthetic oll Unsaponifiable matter 51%
intended to be generally indistinguishable from natural jojoba oll Total acids 52%

with regard to chemical composition and physical characteristics.

Its chemical classification is wax and it only has synthetic sources
(Gottschalck and Bailey 2008). * Determined according to official method, Cc9a-48, of the American Oil
Chemists’ Society
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Simmondsia Chinensis (Jojoba) Seed Wax Table 2.0SI of Jojoba Esters 15 and 60 when exposed to cosmetic
actives (Brown et al. 1997).

Kampf et al. (1986) reported that crude Simmondsia Chinensis

(Jojoba) Seed Wax has an initial peroxide value of 17 meqg/kg, _ Cosmetic active (%) 15h 60 h

and reaches almost zero after stripping or bleaching. The  None ~35 ~175

induction time was 45 to 50 h for crude wax, 12 h fo_r blea_\ched_, Tocopherols* -80 ~230

and_ 2 h for stripped. Freshly bleac_hed Simmondsia Chinensis | .. (10%) and tocopherols -80 225

(Jojoba) Seed Wax had a low peroxide value of 0 to 0.5 meqg/kg 7 des (10%) and herol 15 ~90

for several months when stored in the dark at room temperature; fnc ?X' e? (' ) and tocopherols

the value elevated to 70 meq/kg within 6 to 7 weeks when stored ~ Titanium dioxide (10%) and ~135 ~300

. tocopherols

in a transparent glass bottle. The authors suggest that crude A

Simmondsia Chinensis (Jojoba) Seed Wax contains a natural Malic acid (5%) and tocopherols ~110 ~20

antioxidant that is lost in the bleaching and stripping processes.  Salicylic acid (2%) and tocopherols ~25 ~50
Salicylic acid (2%), titanium dioxide ~60 ~180

Simmondsia Chinensis (Jojoba) Seed Wax is a hard crystalline (1495) and tocopherols
material with properties that are comparable to carnauba and Malic acid (5%), titanium dioxide 120 20
beeswax, and it is miscible with polyethylene glycol in all (10%), and tocopherols
proportions. The properties of Simmondsia Chinensis (Jojoba)

Seed Wax are as follows: appearance of white to off-white free Ark_J,Utm _(7%) and tocopherols 0 90
flowing hard wax flakes, slight fatty odor, saponification number ~ KOlic acid (1%) and tocopherols ~100 ~250
of 90 to 95, iodine value of 1, and melting point of 69°C Magnesium ascorbyl phosphate (3%) ~85 ~170
(Reinhardt and Brown 1990). and tocopherols

* concentration of tocopherols not provided.

Jojoba Esters

The physical consistency of Jojoba Esters ranges from a semisolid _
paste to a liquid with properties that are almost identical to thodrolyzed Jojoba Esters
0f_S|mmond5|a Chinensis (fJOJOba) Q'I' The p_ropertleS of I2| drolyzed Jojoba Esters mixed with water (20:80 wt.%) are
Jojoba Esters are as follows: soft white to off-white appearanc : . . . S
. e A @scribed as a soft white to off-white viscous liquid. The
typical fatty odor, saponification number of 90, iodine values of __. e : ;
. . o ; md'mmum saponification value is 1 mg KOH/g, no trans isomers
60 and 40, and melting points of 29 and 58°C (Reinhardt an . .
were detected, the peroxide value was a maximum of 5 meqg/kg,
Brown 1990). .
and the wax ester content was a maximum of 0.5 area %. The
Brown et al. (1997) tested the stability of Jojoba Esters Expected shelf life in an unopened container at or bel6\@ &
(melting point 15C) and Jojoba Esters 60 (melting poinf6) 1 year (Floratech 2005d).
using an oxidative stability index (OSI; also referred to oibI ioba Alcohol
stability index) using a method developed by the American
Chemists’ Society (AOCS 1997). Jojoba Esters 15 had a stabilitiie properties of Jojoba Alcohol are as follows: specific gravity
of ~35 OSI hours and Jojoba Esters 60 175 OSI hours. K@6°C) of 0.8499, refractive index (20°C) of 1.4621, acid value of
comparison, the stability of sesame oil was ~15 OSI hours, pali01, saponification number of 0.75, hydroxy value of 178.4,
oil ~30 OSI hours, macademia oil ~30 OSI hours, hybrighdine value of 83.1, and freezing point of 12°C (Reinhardt and
sunflower oil ~35 OSI hours, traditional sunflower oil ~5 OSBrown 1990).
hours, and almond oil ~10 OSI hours. Table 2 shows the OSI for
the Jojoba Esters when exposed to cosmetic actives. Mixtures

The melting point of Jojoba Esters-70 is’@0(Arquette et al. Floratech (2_006) analyzed a mixture of isopropyl j_ojobate, \_Jojoba
1998).Jojoba Esters have melting points ranging frofC16 Alcohol, Jojoba Esters, an(_JI tocopherol (approximate _We!ght %
70°C. The texture and crystallinity of Jojoba Esters may pep:35:30:0.1). Itwas described as a clear pale yellow liquid at or
modified by rapid cooling, thus altering their properties. Jojo2POVe room temperature (24). Below room temperature,

Esters are resistant to oxidation (International Jojoba Exp(ﬁﬁ‘rtial crystallization may appear as cloud-like formations which
Council 2004). may settle to the bottom. This can be used as is or warmed to

remove cloudiness. The product may slightly darken over time.
Floratech (2005a,b,c) reported on 5 Jojoba Ester products (3é@ product was said to have a shelf life of 1 year. The other
COMPOSITION SECTION). The properties are reported imalues reported are listed in Table 4.
Table 3. The shelf life of all 5 Jojoba Esters in an unopened
container at or below 3& is 1 year.
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Table 3.Chemical properties of 5 Jojoba Ester products (Floratech 2005a,b,c).

Property

Jojoba Ester 15

Jojoba Ester 20

Jojoba Ester 30

Jojoba Ester 60

Jojoba Ester 70

Appearance

Saponification Value
Trans isomers

Acid value

Dropping point

lodine value
Monounsaturated Esters
Peroxide value

Absence of microbial
contamination

Refractive index @ 4TC
Specific gravity
Triglyceride content

Melting Point

Clear, colorless
liquid

88-96 mg KOH/g
none

Creamy white paste

88-96 mg KOH/g

none

Soft white paste

88-96 mg KOH/g
none

Firm white paste

88-96 mg KOH/g
none

Crystalline jojoba

wax particles, hard,
white, odorless

88-96 mg KOH/g
none

1 mg KOH/g 1 mg KOH/g 1 mg KOH/g 1 mg KOH/g 1 mg KOH/g
10-15°C 42-48C 47-51°C 56-60°C -
78-85g/100 g 64-709/100 g 57-61 g/100 g 40-44 g/100 g 2 g/100g
- 25-35 area % 40-47 area % 46-53 area % -
4 meqg/kg 4 meq/kg 4 meq/kg 4 meq/kg 2 meg/kg
100 CFU/g 100 CFU/g 100 CFU/g 100 CFU/g 100 CFU/g
1.458-1.460 p - - - -
0.862-0.867 - - - -
1 wt.% - - - -
- - - - 66-70°C

Table 4. Properties of an Isopropyl Jojobate, Jojoba Alcohol, JojobaThe unsaturated fatty acids are mixtures of cis-11-eicosenoic acid

Esters and tocopherol mixture (Floratech 2006).

Property

Value

Dropping point
Hydroxyl value

lodine value

Refractive Index (40C)

Saponification value
Specific gravity
Trans isomers
Viscosity (25 C)
Acid value

Peroxide value

Absence of microbial

contamination

6-12C
40 - 70 mg/KOH/g
75-85g/100 g
1.452 - 1.454n
80 - 90 mg KOH/g
0.855 - 0.860
none detected
15-25cP
5 mg KOH/g
3 meg/kg
100 CFU/g

Composition

Simmondsia Chinensis (Jojoba) Seed ®itomposed almos

(C20) and cis-13-docosenoic acid (C22); small quantities of oleic

acid (C18) and cis-15-tetracosenoic acid (C24) are also present.
The unsaturated alcohols are mixtures of cis-11-eicosenol,

cis-13-docosenol, and cis-15-tetracosenol. Total free acids (C16
to C24) and total alcohols (C16 to C26) each account for 1% of
the composition of Simmondsia Chinensis (Jojoba) Seed Oil.

Small quantities of sterols (< 0.5%) are also present (McKeown

1983).

Miwa (1971) reported that the composition of Simmondsia
Chinensis (Jojoba) Seed Oil was consistent between 2 adjacent
regions of Arizona even in samples collected 5 years apart.
Simmondsia Chinensis (Jojoba) Seed Oil collected in the
California desert had a similar composition to the oil collected in
Arizona. However, Simmondsia Chinensis (Jojoba) Seed Oil
collected near the ocean in San Diego had a shift in composition
toward larger molecule sizes. Simmondsia Chinensis (Jojoba)
Seed Oil from an unknown source had shorter chain lengths than
the Arizona samples. The major component, eicosenoic acid, was
consistent at 35% for all samples.

completely (97%) of wax esters of monounsaturatedimmondsia Chinensis (Jojoba) Seed Wax
straight-chain acids and alcohols with high-molecular weights
(C16-C26). These wax esters exist principally (83%) a%ermanos(1975)reported onthe Simmondsia Chinensis (Jojoba)
combinations of C20 and C22 unsaturated fatty acids and alcohdged Wax from seeds collected weekly for the 8 weeks leading up
(McKeown 1983). The long aliphatic chains of both the acids afel maturity. The amount of the wax increased from 13.5% to

alcohols make Simmondsia Chinensis (Jojoba) Seed Oil a highf§-4% of the seed weight over time. The composition of the wax
as characterized by the carbon chain length and the level of

lipophilic chemical (Shani 1983).

Simmondsia Chinensis (Jojoba) Seed Oil contains ~0.05%
¢ tocopherols (Yaron 1987).

saturation also changed over time as shown in Table 5.
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Table 5. Fatty acids and alcohols in Simmondsia Chinesis (Jojoba) Seed Wax in immature and matt(¥ eeedsos 1975).

Number of carbon atoms
and double bonds

Acids % in seeds collected on:

Alcohols % in seeds collected on:

6/20 7125 8/25 6/20 7125 8/25
16:0 2.6 0.9 0.8
18:1 16.1 7.7 7.0 - - -
20:1 26.3 35.3 36.4 28.4 21.7 28.8
22:0 - - - 5.2 5.4 5.4
22:1 5.0 6.0 5.8 16.5 16.9 15.8

A Data represent means form 3 bulk wax samples, each from 15 single plant seed samples/date of sampling.

The main constituents of Simmondsia Chinensis (Jojoba) Sdeldratech (2005b) reported the ester chain length composition of
Wax were the wax esters: eicosenyl octadecenoate (C20:1-C18djpba Ester 15 as shown in Table 7, without specifying
5.5%), docosenyl eicosenoate (C20:1-C20:1; 21.4%), docoseggturation.

eicosenoate (C22:1-C20:1; 37.8%), eicosenyl docosenoate

(C20:1-C22:1), and tetracosenyl eiosenoate (C24:1-C20:1) (Tada

et al. 2005). Table 7. The ester chain length composition of Jojoba Ester 15

. . . . éFIoratech 2005b).
Jojoba Esterare proper waxes, with no triglyceride components.

Jojoba Esters are a complex mixture of long chain (C35 to C46)
fatty acids and fatty alcohols joined by an ester bond and do not
contain any trans-unsaturation (International Jojoba Export

Ester chain length % in Jojoba Ester 15

Council 2004).

C 36 2
Floratech (2005a,b) reported the ester chain length and saturation C38 5-8
of 4 Jojoba Ester products as shown in Table 6. Each was C 40 34-40
reported as being 99.95% Jojoba Esters and 0.05% tocopherol. C 42 35-44
C44 11-15
C 46 2

Table 6.Ester chain length composition and saturation of Jojoba Ester
20, 40, 60, and 80 (Floratech 2005a,b).

Number of
carbons and
double bonds

% of different chain lenths in
Jojoba Ester:

Methods of Manufacture

Jojobutter-51 is an isomorphous mixture of Simmondsia

20 30 60 70 Chinensis (Jojoba) Seed Oil, partially Isomerized Jojoba Oil, and
380 1 1 1-4 5.8 Hydrogenated Jojoba Wax (Brown 1984).

. } } ) } Simmondsia Chinensis (Jojoba) Seed Wax is the product of

38:1 1-2 2-4 3-4 . .

complete reduction of the unsaturated alcohols and acids
38:2 3-5 2-4 1-3 - comprising the wax ester combinations of Simmondsia Chinensis
400 1.2 5.4 7.18 26-34 (Jojoba) Seed Qil (Reinhardt and Brown 1990).

_ i ) i ) Jojoba Alcohols are prepared via the sodium reduction of
40:1 8-13 l4-18 18-20 Simmondsia Chinensis (Jojoba) Seed Oil and Hydrogenated
40:2 20-28 17-21 5-15 - Simmondsia Chinensis (Joboba) Seed Wax. The alcohols are then

_ ) ) ) ) further refined to render them suitable for use in cosmetics
42:0 1-4 2-4 6-15  44-56 (Reinhardt and Brown 1990).

42:1 22-30 17-21 4-12 - . . . . . - . .
Simmondsia Chinensis (Jojoba) Seed Oil is combined with
42:2 1 2 2-5 8-12 Hydrogenated Jojoba Oil and sodium methylate (catalyst) to get
44:0 2.6 ) 4-7 ) mixed Jojoba Esters (Floratech 2005a). Refined Simmondsia
Chinensis (Jojoba) Seed Oil is combined with sodium methoxide
44:1 2-6 - 4-7 - to get randomized Jojoba Esters. Tocopherol is then added to
44:2 5.9 . 1-4 . make the commercial Jojoba Ester 15 (Floratech 2005b).
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Simmondsia Chinensis (Jojoba) Seed Oil is combined with nickéan Boven et al. (1997) used GC, mass spectrometry (MS), gas
(catalyst) to get Hydrogenated Jojoba Oil. This is converted ¢bhromatography/mass spectrometry (GC/MS), and TLC to isolate
powder to get Jojoba Esters (Floratech 2005c). Simmondsiad identify the phytosterols and fatty alcohols in Simmondsia
Chinensis (Jojoba) Seed QOil is combined with isopropyl alcoh@hinensis (Jojoba) Seed Oil. Tada et al. (2005) used liquid
and sodium methoxide (catalyst) to get isopropyl esters, Jojotfaromotography/mass spectrometry (LC/MS) and GC/MS
Alcohols, and Jojoba Esters (interesterified [randomizedinalysis to find the main constituents of Simmondsia Chinensis
Simmondsia Chinensis (Jojoba) Seed Oil) in approximately eqdbjoba) Seed Wax.

amounts (Floratech 2006). Impurities

Synthetic Jojoba Oil

The Cosmetic, Toiletry, and Fragrance Association (CTFA)
Kalscheuer et al. (2006) developed a recombinant strain ggecification for Simmondsia Chinensis (Jojoba) Seed Oil defines
Escherichia coli that produced an oil that was similar tpositive identification of the oil as a close match to the infrared
Simmondsia Chinensis (Jojoba) Seed Oil. Cultivation in thH#R) spectrum, with no indication of foreign materials (CTFA
presence of oleate produced.CC,,.,, and G,.,wax esters which 1989).

were chemically similar to jojoba wax esters.

Th L . , . . .
produced were small © amoumﬁ]e specification for crude Simmondsia Chinensis (Jojoba) Seed

Oil includes less than 0.8 ppm elemental lead (Pb) and less than
Analytical Methods 0.1 ppm arsenic (as 43;) (Taguchi and Kunimoto 1977).

Simmondsia Chinensis (Jojoba) Seed Oil has been analyzedWhen Simmondsia Chinensis (Jojoba) Seed Oil was refined via
the following methods: thin layer chromatography (TLC), gaa standard alkali refining process (Swern 1982), a trace amount of
chromatography (GC), nuclear magnetic resonance spectroscapirogen-containing compounds (6.0 + 2 ppm) was found (Hamm
infrared spectroscopy, differential scanning calorimetry, antB84). Data on the presence and nature of terpenoid compounds
equivalent carbon number analyses (Miwa 1973; Hamm 1984yvere not available.

Garver et al. (1992) used reversed-phagehigh-performance Jojoba Alcohols contain less than 20 ppm lead and less than 2
liquid chromatography (HPLC) coupled with efficient andopm arsenic (Reinhardt and Brown 1990).

sensitive detection by an on-line flow-through radiochemic
detector to analyze the components of crude jojoba se S .Ca.nada Inp. (2005a, 2006.) _analyzed_samples of two
homogenate. materials: (1) a mixture of isopropyl jojobate, Jojoba Alcohol and

Jojoba Esters, and (2) Hydrolyzed Jojoba Esters and water to
determine the presence of impurities (data given in Table 8).

Table 8.Impurities found in a mixture of isopropyl jojobate, Jojoba Alcohol and Jojoba Esters and Hydrolyzed Jojoba Esters and water (SGS Canac
Inc. 20054, 2006).

Impurity Jojoba mixture Hydrolyzed Jojoba Esters and water Detection Limit
As 0.1 pg/g none 0.1 pg/g
Ca 18 pa/g none 0.2 pglg
Cd none none 2 methods: 0.1 and 0.2 pg/g
Co none none 0.3 png/g
Cr none none 1 ug/g
Cu 6 pg/g none 0.2 pglg
Fe none 1.6 pg/g 2 ug/g
Hg none none 0.1 pg/g
K 1 uglg 10376 pg/g
Mg none 2.5 ng/g 3 uglg
Mn none none 0.7 nglg
Na none 72.1 pg/g 10 po/g
Ni none none 2 pglg
P none 4.3 pglg 5 ualg
Pb 0.8 ug/g none 0.2 pug/g
Sr none none 0.2 pg/g
Zn 4 uglg none 0.2 ngl/g

7
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SGS Canada Inc. (2005b,c,d,e,f 2006) reported the analysisHydrogenated Jojoba Oil is reported to be used in 71 cosmetic
Jojoba Esters 15, 20, 30, 60, and 70 as shown in Tablep®@oducts, Jojoba Esters in 121 cosmetic products, Hydrolyzed
Detection limits are not given in Table 9, but were comparable Jojoba Esters in 86 cosmetic products, Simmondsia Chinensis
those shown in Table 8. (Jojoba) Butter in 18 cosmetic products, Jojoba Alcohol in 21

cosmetic products, and Synthetic Jojoba Oil in 6 cosmetic
USE products (FDA 2007) at up to 31%, 44%, 2%, 6%, 1%, and 0.1%,
Cosmetic respectively (Table 10) (CTFA 2007).

According to information supplied to the Food and Drudsomerized Jojoba Oilis not reported as being used, nor were any
Administration (FDA) by industry as part of the Voluntaryuse concentrations provided.

Cosmetic Ingredient Registration Program (VCRP), Simmonds;
Chinensis (Jojoba) Seed Oil was used in a total of 188 cosmet
products, at the time of the original safety assessment, at
concentrations up to 25% (Elder 1989). Currently VCRP d

ropos of the use of certain of these ingredients in product
(iegories known to be aerosols or sprays, Jensen and O’Brien
f§93) reviewed the potential adverse effects of inhaled aerosols,

ich depend on the specific chemical species, the concentration,

indicated that Simmondsia Chinensis (Jojoba) Seed Oil is use H8 duration of the exposure, and the site of deposition within the
1123 products (FDA 2007). A survey of current us?espiratory system
e .

concentrations conducted by the CTFA reported us
concentrations up to 100% (CTFA 2007). These data are givEhe aerosol properties associated with the location of deposition
in Table 10, as a function of product category, along with the toial the respiratory system are particle size and density. The
number of products reported in each category. From Table 10, f@rameter most closely associated with this regional deposition is
example, it can be seen that the Seed Oil is used in 109 of a tttelaerodynamic diametet,, defined as the diameter of a sphere

of 715 conditioners, at a wide concentration range from 0.001déunit density possessing the same terminal setting velocity as the
67%. In some cases, there were no reported uses to the VCgARticle in question. These authors reported a mean aerodynamic
but a current use concentration is provided — for example, tdiameter of 4.25 + 1.pom for respirable particles that could result
Seed Oil in hair coloring rinses. It should be presumed that thémdung exposure (Jensen and O’Brien, 1993).

is at least 1 use. In other cases, there is a reported use (Seed Oil , )
in shampoos), but no use concentration is provided. Bower (1999), reported diameters o_f anhydrou_s hair spray
particles of 60 - 8Qum and pump hair sprays with particle

Simmondsia Chinensis (Jojoba) Seed Wax had no uses listedlimmeters o080 um. Johnsen (2004) reported that the mean

1989 and is currently reported to be used in 8 cosmetic produgtsticle diameter is around 3&n in a typical aerosol spray. In

(FDA 2007) at up to 2% (CTFA 2007). practice, he stated that aerosols should have at least 99% of
particle diameters in the 10 - 1fh range.

Table 9. Impurities found in Jojoba Ester 15, 20, 30, 60, and 70 (SGS Canada Inc. 2005b,c,d,€%f, 2006).

Impurity Jojoba Esters 15 Jojoba Esters 20 Jojoba Esters 30 Jojoba Esters 60 Jojoba Esters 70
As none none none none none
Ca 9 nalg none none none none
Cd none none none none none
Co none none none none none
Cr none 1pg/g 1pg/g 1pog/g none
Cu 2 palg none none none none
Fe none none none 5 paglg none
Hg none none none none none
K 2 uglg 13 po/g 2 ualg none 3 uo/g
Mg none none none none 4 ugl/g
Mn 0.8 pg/g none 9 uglg none 0.8 pg/g
Na none none none none none
Ni none none none none 2 uglg
P none none none none none
Pb 0.4 ppm none 0.2 ppm none 0.5 ppm
Sr none none none none none
Zn none none 1 uo/g none none

2 Detection limits comparable to those given in Table 8.
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Table 10. Historical and current cosmetic product uses and concentrations for Simmondsia Chinensis (Jojoba) Seed Oil, Simmondsia Chinens
(Jojoba) Seed Wax, Hydrogenated Jojoba Oil, Jojoba Esters, Hydrolyzed Jojoba Esters, Simmondsia Chinensis (Jojoba) Butter, Jojoba Alcohc
and Synthetic Jojoba Oil.

Product Category (Total number of products in each 2007 uses (FDA 2007) 2007 % concentration
category) (FDA 2008) (CTFA 2007)

Simmondsia Chinensis (Jojoba) Seed Oil

Baby products

Lotions, oils, powders, and creams (67) 7 1
Other (64) 2 -
Bath products
Qils, tablets, and salts (207) 17 0.002-100
Soaps and detergents (594) 15 0.1-5
Bubble baths (256) 3 0.002-2
Capsules (5) - 2
Other (276) 8 0.08-2
Eye makeup
Eyebrow pencils (124) 3 0.08-0.1
Eyeliners (639) 20 0.1-4
Eye shadow (1061) 7 0.7-7
Eye lotions (32) 11 0.1-0.5
Eye makeup remover (114) 2 0.1-5
Mascara (308) 2 0.1-1
Other (229) 9 0.1
Fragrance products
Colognes and toilet waters (948) - 5
Perfumes (326) 1 5
Powders (324) 1 5
Sachets (28) - 5
Other (187) 9 5
Noncoloring hair care products
Conditioners (715) 109 0.001-67
Sprays/aerosol fixatives (294) 12 0.001-1
Straighteners (61) 9 0.01-20
Permanent waves (169) 1 0.01-0.9
Rinses (46) 2 0.01
Shampoos (1022) 51 0.001-2
Tonics, dressings, etc. (623) 30 0.01-4
Wave sets (59) - 1-2
Other (464) 30 0.1-2
Hair coloring products
Dyes and colors (1600) 84 0.2
Rinses (15) - 0.2
Shampoos (1022) 1 -
Color sprays (4) - 0.3
Bleaches (103) 2 0.05
9
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Table 10 (continued). Historical and current cosmetic product uses and concentrations for Simmondsia Chinensis (Jojoba) Seed
Oil, Simmondsia Chinensis (Jojoba) Seed Wax, Hydrogenated Jojoba Oil, Jojoba Esters, Hydrolyzed Jojoba Esters, Simmondsia

Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba Oil.

Product Category (Total number of products in each

2007 uses (FDA 2007)

2007 % concentration

category) (FDA 2008) (CTFA 2007)
Simmondsia Chinensis (Jojoba) Seed Qil (continued)
Makeup

Blushers (459) 12 0.4-53
Face powders (447) 10 0.1-53
Foundations (530) 29 0.5-53
Leg and body paints (10) 1 0.1
Lipsticks (1681) 110 1-46
Makeup bases (273) 2 5-53
Rouges (115) - 12
Makeup fixatives (37) 1 53
Other (304) 24 553

Nail care products
Basecoats and undercoats (43) 0.0001-0.2
Cuticle softeners (20) 4 0.1-10
Creams and lotions (13) - 0.1-25
Extenders (1) - 0.2
Nail polishes and enamels (398) 20 0.000005-0.001
Nail polish and enamel removers (39) - 0.0001-0.2
Other (58) 5 0.0001-18

Personal hygiene products

Underarm deodorants (281) - 0.002-5
Douches (8) - 5
Feminine deodorants (7) - 5
Other (390) 4 0.05-9

Shaving products
Aftershave lotions (260) 3 0.002-3
Preshave lotions (20) 2 1
Shaving cream (135) 3 0.002-2
Shaving soap (2) - 0.01
Other (64) 4 0.002

Skin care products
Skin cleansing creams, lotions, liquids, and pads (1009) 29 0.001-53
Depilatories (49) 3 0.001-53
Face and neck creams, lotions, powder and sprays 67 0.5-53
(546)
Body and hand creams, lotions, powder and sprays 106 0.00003-100
(992)
Foot powders and sprays (43) - 53
Moisturizers (1200) 114 0.5-100
Night creams, lotions, powder and sprays (229) 33 0.8-53
Paste masks/mud packs (312) 0.5-53
Skin fresheners (212) 53
Other (915) 51 1-53

10
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Table 10 (continued). Historical and current cosmetic product uses and concentrations for Simmondsia Chinensis (Jojoba) Seed
Oil, Simmondsia Chinensis (Jojoba) Seed Wax, Hydrogenated Jojoba Oil, Jojoba Esters, Hydrolyzed Jojoba Esters, Simmondsia
Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba Oil.

Product Category (Total number of products in each 2007 uses (FDA 2007) 2007 % concentration
category) (FDA 2008) (CTFA 2007)

Simmondsia Chinensis (Jojoba) Seed Qil (continued)

Suntan products

Suntan gels, creams, liquids and sprays (138) 3 0.1
Indoor tanning preparations (74) 20 0.0003-2
Other (41) 3 0.1

Total uses/ranges for Simmondsia Chinensis 1123 0.000005-100

(Jojoba) Seed QOil
Simmondsia Chinensis (Jojoba) Seed Wax!

Bath products

Soaps and detergents (594) 1 0.1
Eye makeup
Mascara (308) 1 -
Noncoloring hair care products

Conditioners (715) - 0.05

Shampoos (1022) 2 0.05

Other (464) 1 -
Shaving products

Shaving cream (135) - 2
Skin care products

Skin cleansing creams, lotions, liquids, and pads (1009) - 1

Face and neck creams, lotions, powder and sprays 1 -

(546)

Body and hand creams, lotions, powder and sprays 1 -

(992)

Paste masks/mud packs (312) 1 -

Total uses/ranges for Simmondsia Chinensis 8 0.05-2

(Jojoba) Seed Wax

Hydrogenated Jojoba Oil*
Bath products

Soaps and detergents (594) 5 0.01-0.5
Other (276) 1 0.1-2
Eye makeup
Eyeliners (639) 1 -
Eye shadow (1061) 1 2
Eye lotions (32) 1 1
Mascara (308) 30 7
Noncoloring hair care products
Conditioners (715) 1 -
Sprays/aerosol fixatives (294) - 0.001
Tonics, dressings, etc. (623) 1 -
11
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Table 10 (continued). Historical and current cosmetic product uses and concentrations for Simmondsia Chinensis (Jojoba) Seed
Oil, Simmondsia Chinensis (Jojoba) Seed Wax, Hydrogenated Jojoba Oil, Jojoba Esters, Hydrolyzed Jojoba Esters, Simmondsia

Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba Oil.

Product Category (Total number of products in each

2007 uses (FDA 2007)

2007 % concentration

category) (FDA 2008) (CTFA 2007)
Hydrogenated Jojoba Oil (continued)
Hair coloring products
Dyes and colors (1600)
Hair tints (56) 0.1
Rinses (15) 0.1
Color sprays (4) 0.1
Lighteners with color (14) 0.1
Bleaches (103) 0.1
Other (73) 0.1
Makeup
Blushers (459) 0.1-2
Face powders (447) 0.1
Foundations (530) 0.1-10
Lipsticks (1681) 31
Makeup bases (273) 0.1
Makeup fixatives (37) 0.1
Other (304) 0.1-2
Nail care products
Creams and lotions (13) 0.8
Oral hygiene products
Other (10) -
Personal hygiene products
Underarm deodorants (281) 0.01
Douches (8)
Feminine hygiene deodorants (7) 0.01
Other (390) 0.01
Shaving products
Shaving soap (2) -
Skin care products
Skin cleansing creams, lotions, liquids, and pads (1009) 1-5
Depilatories (49) 0.1
Face and neck creams, lotions, powder and sprays 0.1
(546)
Body and hand creams, lotions, powder and sprays 0.01-&
(992)
Foot powders and sprays (43) 0.1
Moisturizers (1200) 0.1"
Night creams, lotions, powder and sprays (229) 0.r°
Paste masks/mud packs (312) 0.01-0.4
Skin fresheners (212) 0.1

12
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Table 10 (continued). Historical and current cosmetic product uses and concentrations for Simmondsia Chinensis (Jojoba) Seed
Oil, Simmondsia Chinensis (Jojoba) Seed Wax, Hydrogenated Jojoba Oil, Jojoba Esters, Hydrolyzed Jojoba Esters, Simmondsia
Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba Oil.

Product Category (Total number of products in each 2007 uses (FDA 2007) 2007 % concentration
category) (FDA 2008) (CTFA 2007)

Hydrogenated Jojoba Oil (continued)

Suntan products

Other (41) 1 -
Other (915) 6 0.1
Total uses/ranges for Hydrogenated Jojoba Oil 71 0.001-31
Jojoba Esters
Bath products
Soaps and detergents (594) 7 0.2-2
Other (276) 1 -
Eye makeup
Eyebrow pencils (124) 1 5
Eyeliners (639) 3 5-14
Eye shadow (1061) 3 0.5-5
Eye lotions (32) 4 0.5-5
Eye makeup remover (114) - 5
Mascara (308) 6 3-5
Other (229) 5
Fragrance products
Colognes and toilet waters (948) - 0.05
Perfumes (326) - 0.002
Other (187) 1 0.8
Makeup
Blushers (459) 1 7
Face powders (447) 1 3-7
Foundations (530) 14 1-7
Leg and body paints (10) - 5
Lipsticks (1681) 8 5-44
Makeup bases (273) 2 7
Rouges (115) - 5-7
Makeup fixatives (37) 1 7
Other (304) 2 5-11°
Nail care products
Basecoats and undercoats (43) - 18
Cuticle softeners (20) - 18
Creams and lotions (13) - 18
Extenders (1) - 18
Nail polishes and enamels (398) - 0.5-18
Nail polish and enamel removers (39) - 18
Other (58) - 18
Personal hygiene products
Other (390) 1 2-p
13
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Table 10 (continued). Historical and current cosmetic product uses and concentrations for Simmondsia Chinensis (Jojoba) Seed
Oil, Simmondsia Chinensis (Jojoba) Seed Wax, Hydrogenated Jojoba Oil, Jojoba Esters, Hydrolyzed Jojoba Esters, Simmondsia
Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba Oil.

Product Category (Total number of products in each 2007 uses (FDA 2007) 2007 % concentration
category) (FDA 2008) (CTFA 2007)

Jojoba Esters (continued)

Shaving products

Aftershave lotions (260) 1 0.002
Other (64) - 0.000005
Skin care products
Skin cleansing creams, lotions, liquids, and pads (1009) 26 0.3-10
Depilatories (49) - 7
Face and neck creams, lotions, powder and sprays 9 0.2-7
(546)
Body and hand creams, lotions, powder and sprays 7 0.3-7
(992)
Foot powders and sprays (43) - 7
Moisturizers (1200) 14
Night creams, lotions, powder and sprays (229) 4 4
Paste masks/mud packs (312) 1-7
Skin fresheners (212) - 7
Other (915) 1 7
Total uses/ranges for Jojoba Esters 121 0.000005-44
Hydrolyzed Jojoba Esters
Fragrance products
Colognes and toilet waters (948) 53 2
Perfumes (326) 23 0.07
Other (187) - 0.0002
Noncoloring hair coare products
Tonics, dressings, etc. (623) 1 -
Shaving products
Aftershave lotions (260) 7 0.07
Other (64) - 0.0002
Skin care products
Face and neck creams, lotions, powder and sprays (546) 1 -
Moisturizers (1200) 1 -
Total uses/ranges for Hydrolyzed Jojoba Esters 86 0.0002-2
Simmondsia Chinensis (Jojoba) Butter
Bath products
Soaps and detergents (594) 2 0.8
Eye makeup
Mascara (308) 1 6
Makeup
Lipsticks (1681) 1 3
14
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Table 10 (continued). Historical and current cosmetic product uses and concentrations for Simmondsia Chinensis (Jojoba) Seed
Oil, Simmondsia Chinensis (Jojoba) Seed Wax, Hydrogenated Jojoba Oil, Jojoba Esters, Hydrolyzed Jojoba Esters, Simmondsia
Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba Oil.

Product Category (Total number of products in each 2007 uses (FDA 2007) 2007 % concentration
category) (FDA 2008) (CTFA 2007)

Simmondsia Chinensis (Jojoba) Butter (continued)

Noncoloring hair care products
Conditioners (715) 1 -
Personal hygiene products
Other (390) 1 -
Skin care products

Face and neck creams, lotions, powder and sprays -

(546)
Body and hand creams, lotions, powder and sprays 6 0.1
(992)
Moisturizers (1200) 4 -
Night creams, lotions, powder and sprays (229) 1 -
Other (915) 1 -
Total uses/ranges for Simmondsia Chinensis 18 0.1-6
(Jojoba) Butter
Jojoba Alcohol®
Eye makeup
Eye shadow (1061) 1 1
Eye Lotion (32) 2 -
Noncoloring hair care products
Conditioners (715) - 0.5
Sprays/aerosol fixatives (294) - 0.5
Straighteners (61) - 0.1
Permanent waves (169) - 0.1
Rinses (46) - 0.1
Shampoos (1022) - 0.1
Tonics, dressings, etc. (623) - 0.5
Wave sets (59) - 0.5
Other (464) - 0.5
Makeup
Foundations (530) 2 1
Shaving products
Shaving cream (135) - 0.1
Shaving soap (2) - 0.1
Skin care products
Face and neck creams, lotions, powder and sprays (546) 1 -
Body and hand creams, lotions, powder and sprays 11 -
(992)
Moisturizers (1200) 4 -
Total uses/ranges for Jojoba Alcohol 21 0.1-1
15
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Table 10 (continued). Historical and current cosmetic product uses and concentrations for Simmondsia Chinensis (Jojoba) Seed
Oil, Simmondsia Chinensis (Jojoba) Seed Wax, Hydrogenated Jojoba Oil, Jojoba Esters, Hydrolyzed Jojoba Esters, Simmondsia
Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba Oil.

Product Category (Total number of products in each 2007 uses (FDA 2007) 2007 % concentration
category) (FDA 2008) (CTFA 2007)
Synthetic Jojoba Oil
Eye makeup

Eyeliners (639) 1

Noncoloring hair care products
Conditioners (715) 5

Skin care products

Depilatories (49) 0.1

Total uses/ranges foiSynthetic Jojoba Oil 6 0.1

30.1% in a liquid hair lotion, 2% in a hair ma&k% in a concealef0.0001% in a solution used to dilute nail enamel, 10%
in a hand and foot exfoliatot0.05%, 1%, and 9% in body scrub§3% in face and neck spray$,00003 - 53 in body
and hand spray$53% in moisturizing spray85% in night sprays;1% in an oil stick! listed as Jojoba Wax by the FDA;
klisted as both Hydrogenated Jojoba Qil and W% in face and neck sprafi€).1% in body and hand spra§$€,1%

in moisturizing sprays? 0.1% in night spray$;2% in a shower get;7% in face and neck creams, body and hand sprays,
moisturizing sprays, and night sprayisted as both Jojoba Alcohol and Jojoba (Simondsia Chinensis)

Non-cosmetic concentration<1% (Environmental Protection Agency [EPA]

Yaron (1987) reported that jojoba seeds are used by Natl%%%)'

American Indians as food and medicine. Itis reported that jojoB&mmondsia Chinensis (Jojoba) Seed \iarsed to extract metal
seeds are good for the stomach, facilitate parturition when mixigths from aqueous solutions so that the ions may be reused
with chocolate, and treat sores that erupt on the face. The seg@isman et al. 1998).

are also reported to treat sores, scratches, and cuts rapidly; treat

suppression of the urine; promote hair growth; and considerePFNERAL BIOLOGY

remedy for cancer. Absorption, Distribution, Metabolism and Excretion

Dweck (1997) reported that the jojoba plant has been used $iinmondsia Chinensis (Jojoba) Seed@i detected in the feces
Native Americans for wound healing and as a skin salve. TBe dd Y-S mice (5 weeks old) 1 week after the mice were
expressed juices of the seeds are used to treat eye sorenessforce-fed doses of 0.5, 0.75, 1.13, and 1.69 mg/10 g. Four groups
of 20 mice were evaluated (Taguchi and Kunimoto 1977).

Simmondsia Chinensis (Jojoba) Seed Oil

Haron (1987) reported that nude mouse skin was used to study
include: high-temperature lubricant for high-speed machine 'immondsia Chinensis (Jojoba) Seed Oil penetration. After 22 h,
ere was 6.7-fold more penetration than at 1 h. The cell solution

sulfurization for extreme-pressure lubricants, treatment of leather,” = . ) . . . . )
benzene or gasoline-soluble factice for rubber, varnishé;aont"’“neoi ~4 meq Simmondsia Chinensis (Jojoba) Seed Oil/area

linoleum, or chewing gum, and hydrogenation into hard wax f(B?'Sted' Based on histological e_xam?nation of the skin, the main
use as polishing wax, in carbon paper, or as candles that gi\fé)léte of penetration was the hair follicle.

brilliant flame with no smoke (Miwa 1973). Jojoba Qil is alsa/erschuren and Nugteren (1989) tested the effects of Simmondsia
used in the pharmaceutical industry as an antifoaming agent in #@inensis (Jojoba) Seed Oil on intestinal transit time in 7-week-
fermentation of tetracycline and penicillin (Buckley 1981) and aid, male SPR Wistar rats (Cpb/WU). After 1 week of

a substitute for sperm whale oil (Scott and Scott 1982). acclimation on a commercial diet, the diet of the control group (n

Simmondsia Chinensis (Jojoba) Seed Oil may be used in iﬁelg) was changed to the commercial diet mixed with

microencapsulation of live cells and enzymes as a drug deliv %r,d/sounflower seed oil _(4:1) with a fat <_:ontent 0f 18% (equivalent
system (Esquisabel et al. 1997). to'40% energy). The diet of the experimental group was changed

to the commercial diet with the lard/sunflower seed oil (9%) and
Simmondsia Chinensis (Jojoba) Seed Qil is used in pesticidesSimmondsia Chinensis (Jojoba) Seed Oil (9%). The rats were fed
control white flies. Jojoba products are used for controllingd libitum for 10 d, then were trained to eat all of their food in 2
powdery mildew on grapes and on ornamental plants athalf-hour shifts (7:00 AM to 7:30 AM and 7:00 PM to 7:30 PM).
The rats were allowed to eat ad libitum during meal times for 10

Non-cosmetic uses of Simmondsia Chinensis (Jojoba) Seed

16
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d; in the last 3 d, the exact food consumption was recorded. Tiigatured and removed. The intestinal mucosa and contents were
meals were then adjusted over the next 8 d so that the ratssaepled separately. Lymph was collected. The intestinal mucosa
exactly the same amount at each meal time. and contents and lymph were analyzed for lipid content as were

fecal I th i k by TLC.
After a total of 4 weeks, the morning meal was marked b)e/ca samples over the previous weex by

incorporation of jH]retinol (1 pCi/animal) and the marker The free fatty acids concentration in the intestinal contents was
carmine (37.5 mg/kg). After 5 h the feces were sampled every 88%, with larger amounts in the feces (30%). The authors stated
min up to 20 h, then hourly up to 33 h, then at 36, 41, 48, 60, TRat these findings suggested that hydrolysis of Simmondsia
84, and 96 h. Chinensis (Jojoba) Seed Oil must have continued in the gut
beyond the small intestine, possibly by bacteria. Table 11 gives

The_ fec_e_s were exammed for carmine z?md_ the Ievgl e analysis of the fatty acids and fatty alcohols chain length and
radioactivity was determined by liquid scintillation counting o+ ration found as a function of location (Verschuren and
After the subsequent meal, the rats were killed in groups of 4 a gteren 1989).

1.5, 3, 6, and 12 hr and the stomach contents sampled, freeze=
dried, and weighed. Simmondsia Chinensis (Jojoba) Seed Wax

The treatment group had a lower growth rate (299 * 4.1 g vs 288ron et al. (1980) determined the absorption and distribution of
+ 5.3 g). Food consumption over the period of fixed meal tim&mmondsia Chinensis (Jojoba) Seed Wax (described as the
was lower for the Simmondsia Chinensis (Jojoba) Seed Oil-fedmisolid fraction of Simmondsia Chinensis (Jojoba) Seed Oil)
rats than for the controls (6.3 £ 0.46 g vs. 5.2 + 0.78 g). Thising 24 male albino mice (5 weeks old; 25-30 g). The animals
absolute amounts of radioactivity measured over 96 h were nagre divided equally into 4 groups and’d]Simmondsia
different between the groups, even with the difference in fodghinensis (Jojoba) Seed Wax (90 + 10 mg; specific activity 1.14
consumption. The Simmondsia Chinensis (Jojoba) Seed Oil fe€i/g) was injected subcutaneously into the right leg of each
rats excreted more retinol than the control group (p < .013nimal. Randomly labeled Simmondsia Chinensis (Jojoba) Seed
possibly due to reduced retinol absorption. There was Wdax was obtained by exposure of fruiting branches of the shrub
difference in transit time of the radioactivity. (S. chinensjsto **CO, fluxes. The 4 groups of animals were
k|| d 1,8, 15, and 23 days after injection, and radioactivity in the
Comparison of the weights of feed consumed and the amounEﬁ is, skin, carcass, and lipid and aqueous fractions of the brain
feed in the rats’ stomachs showed that the emptying of d liver was counted. The results indicated that only a small
animals’ stomachs was not affected by Simmondsia Chmenﬁ" Sction of the injectedfC]Simmondsia Chinensis (Jojoba) Seed
(Jojoba) Seed Oil ingestion. No ill effects from the consumpti ax was absorbed. At day 1 post-injection, most of the
of Simmondsia Chinensis (Jojoba) Seed Oil were reported by EC]SlmmondS|a Chinensis (Jojoba) Seed Wax was detected in

authors. the carcass and in lipid fractions of the brain and liver. In the

In a second experiment, the authors fed 10 male rats the treatnfatn lipid fraction, the amount decreased from 108 + 46 pg (day
diet from the first experiment. After 3 weeks, the rats werb) 0 9 +4 pg (day 23), and, in the liver lipid fraction, from 57 +
anesthetized (2 rats/d) and the ductus thoracicus was cannuld@dHd (day 1) to 15 + 7 ug (day 23). The amount of

for 1 h. The animals were then killed and the small intestine [**CISimmondsia Chinensis (Jojoba) Seed Wax in the carcass
(100 % 4 g) was detected on day 1, but not on day 23.

Table 11.Analysis of the fatty acid content (%,) of the semi-synthetic diets containing 9% Simmondsia Chinensis (Jojoba) Seed Oil fed to rats

and of the lipids extracted from the various components of the digestive system (Verschuren and Nugteren 1989).

Fatty acid/fatty alcohol chain As given in the diet As measured in the rat
length/saturation Lard/sunflower Jojoba Oil Lymph Intestinal Intestinal Feces

seed oil mucosa content
14:0 - - 0.9 0.7 0.5 0.4
16:0 23.0 - 154 14.0 6.0 5.2
16:1 (1) - - 2.0 15 0.4 0.3
18:0 115 - 8.3 124 7.0 6.7
18:1 (2) 29.0 10/ 26.3 20.2 15.8 10.2
18:2 (2) 19.0 - 11.2 9.8 54 15
20:1 (2) - 71/44 20.6 20.0 394 41.9
20:4 (2) - - 14 3.6 1.9 9.9
22:1 (2) - 14/48 4.4 4.7 11.9 16.2
# Mean of 2 determinations
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In a second experiment, 10 albino mice (5 males, 5 females) wSeed Wax; 2) standard diet with an equivalent amount in calories
injected subcutaneously withC]Simmondsia Chinensis (Jojoba)to the Simmondsia Chinensis (Jojoba) Seed Wax of corn oil; 3)
Seed Wax (same dose and specific activity) and killed at intervatandard diet with an equivalent amount in calories of medium-
after injection. Most of thé’C (>99%) was detected in the chain triglycerides; 4) standard diet with equivalent amount in
carcass. At 8 and 23 days post-injection, the radioactivity TL&lories of 1:1 mixture of Simmondsia Chinensis (Jojoba) Seed
profile of carcass lipids indicated that 75% to 83% of'ffie  Wax and corn oil; or 5) standard diet with an equivalent amount
remained in the lipid form in which it had been injected. Thim calories of 1:1 mixture of Simmondsia Chinensis (Jojoba) Seed
remaining*“C was incorporated mainly into neutral lipids, such a#&/ax and triglycerides. Digestibility was determined during
triglycerides and fatty acids. weeks 2 and 4 with the 30-d growth assay.

The absorption and distribution of radioactivity fromWeight gain on the Simmondsia Chinensis (Jojoba) Seed Wax
[**C]Simmondsia Chinensis (Jojoba) Seed Wax were furthdiet was half that of the control groups. The mixed diets had
evaluated using 21 male albino mice (5 weeks old; 25-30 g). rmnimal weight reduction compared to controls. Digestibility of
this study, the specific activity of“C]Simmondsia Chinensis Simmondsia Chinensis (Jojoba) Seed Wax was 41%. The fecal
(Jojoba) Seed Wax was greater than that used in the precedimgater contained 51% fat in the 12% Simmondsia Chinensis
experiments. The animals were divided equally into 3 groups, afidjoba) Seed Wax group; this was the only group in which the
[**C]Simmondsia Chinensis (Jojoba) Seed Wax was injectedrcass fat was not increased above baseline level. The efficiency
subcutaneously into the neck at doses of 9, 23, and 120 mbenergy conversion into tissue was half that of the mixed groups
Animals were killed 8 days after injection. Following theand one-third that of the control diets. Biological nitrogen was
injection of each dose, radioactivity was detected in the livadecreased; the authors suggest that there was an increased use of
brain, testes, lungs, heart, spleen, kidneys, and carcass lipids,dietiary protein as energy (Heise et al. 1982).

not in the skin or epididymal fat. The greatest counts g - . .
radioactivity were frequently detected in the liver, brain, lung aron et al. (1982b) orally administereiC-Simmondsia

o . o hinensis (Jojoba) Seed Wax (25% in peanut 0il;10.9 uCi/g; 0.1
and carcass lipids. The smallest amount of radioactivity (eﬁ . . o
organs included) was detected in the animals injected with 9 to_male albln_o mice (5 weeks old,_n = 20). _Aﬂ‘?r 24 h, 10 of
of [*C]Simmondsia Chinensis (Jojoba) Seed Wax. There were fity, MIce Were killed and the absoption and distribution of the
significant differences between counts of radioactivity in animaj@dioactivity analyzed. The liver and epididymal fat were

injected with 23 mg and those given 120 mg'8€JSimmondsia analyzed in detail using TLC. The remaining 10 mice were killed
Chinensis (Jojoba) Seed Wax (Yaron et al 1980) and analyzed on day 8 after treatment. The experiment was then

repeated. Intestinal absorption and distribution of Simmondsia
Heise et al. (1982) used weanling rats to study the digestibility ©hinensis (Jojoba) Seed Wax is shown in Table 12. Radiolabel
Simmondsia Chinensis (Jojoba) Seed Wax. The rats were fedwhs distirbuted among phospholipids, etc. in the liver and
a standard diet 12% of which was Simmondsia Chinensis (Jojole@jdidymal fat as given in Table 13.

Table 12. Distribution of'“C in the body of mice 1 and 8 days after oral administratiéfCefabeled Simmondsia Chinensis (Jojoba) Seed Wax
(Yaron et al. 1982b).

14C sp act in the tissue (dpm/g wet tissue + SE)

1*'Run 2" Run
Tissue Day 1 Day 8 Day 1 Day 8
Liver lipids 805 + 88 136 £ 13 1570 £+ 390 776 =280
Heart 2140 + 880 980 + 78 2080 + 328 904 + 248
Lungs Not determined Not determined 2300 + 308 1170 £ 296
Spleen 2020 + 560 685 + 82 2300 + 404 1180 + 330
es 1266 + 360 974 + 196 1180 + 224 772 £ 150
Kidneys 2964 + 674 984 + 32 3720 + 544 1404 + 310
Muscle 1414+ 290 1346 + 578 1210 + 194 882 + 136
Epididymal fat 3770 + 430 1740 £ 770 7760 + 2160 4460 + 1335
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Table 13. Radioactivity TLC profile of liver and epididymal fat lipids one day after ingestidfCefabeled Simmondsia Chinensis (Jojoba)
Seed Wax (Yaron et al. 1982b).

Incorporation of“C into lipid fraction (%)

R Liver Epididymal fat Lipid standards
0.03 27.0+3.1 0 Phospholipids and glycolipids
0.08 55+0.5 5.7+3.2 Cholesterol
0.19 55+3.2 0 Fatty acids
0.31-0.35 51.3+6.8 92.0 £.02 Triglycerides
0.80 11.6 3.7 43+4.1 Wax esters and cholesterol esters
Penetration Enhancement alone. The hierarchy of penetration enhancement of the plant and

essential oils was: Simmondsia Chinensis (Jojoba) Seed Oil >
peppermint > lilacin = rosemary = corn germ > ylang > olive.
Schwarz et al. (1996) tested the effectiveness of Simmonddige authors concluded that the choice of proper combination of
Chinensis (Jojoba) Seed Oil, in the form of submicron particles @ Phase lipids may allow drug-controlled delivery from a topical
oil-in-water emulsion, for the delivery of diclofenacoil/water microemulsion.

dle.thylar-nmonl.um. The em_uIS|on0 conS|steq of S|mmopds evachman et al. (2008) tested the enhancement of diclofenac
Chlnensls (Joljc')tiaiGOS/eed Oil (5%@ and (_j|clofe;1_ac;] (d|eth¥ dium by microemulsions of Simmondsia Chinensis (Jojoba)
ﬁmm"”'“m Sat’ 16%) prs\?are ya pr_opérletary '9 prﬁss_lggged Oil/hexanol/Brij 96V/water and compared it with similar

ompgemzatlon process. |§ta2 rats (n . )wer(_e anaesthetigefl ;e mulsions containing paraffin oil and isopropyl myristate.
and iota-carrageenan (100 pl; 1%) was injected into the plan r comparison, an emulsion with Voltaren Emulgel (a
region of a hind paw. The rats were then topically treated with t Smmercial c,ream containing 1.16% diclofenac
Jojoba emulsion,. a commercial anti—inflammatory cream with tr?ﬁethylammonium, corresponding to 1% diclofenac sodium) was
same corécenéraélgnffgltgozenaca grhno_':_f;]lng. Edema vc_)Iumef ed. The emulsions containing diclofenac sodium (0.5 ml) were
measured at0, 0.5, 1, 2, 3, 4, an - here wereno signs ot 3 Blied to the trimmed abdominal area of anesthetized Sprague-
irritation observed. Anti-inflammatory activity in the Jojob awley rats in open containers glued to the skin. Blood samples
emulsion was evident at 1 h. At 3, 4, and 6 h, the edema in

. . i re taken at 1, 2, 4, 6, and 8 h and analyzed for diclofenac.
Jojoba emulsion group was less than that of the commercial cr

. . . re was similar penetration of diclofenec with the Simmondsia
(p <.05). The relative activity for the control, commercial crean,

. . nensis (Jojoba) Seed Oil emulsion as the commercial cream
and the Jojoba emulsion were 100 + 16%, 79 + 14%, and 4 -0 11(6 +jo 0%1 and 0.106 + 0.006 mg/ml and area under the

18%. The authors concluded that the jojoba emulsion can be u ﬁme = 0.601 + 0.107 and 0.558 + 0.172 pg/mi/h, respectively)
to deliver moisturizing agents and lipids to the skin in c:osmetic§he paraffin oil and isopropyl myristate emulsi(;ns had great

El laithy and EI-Shaboury (2002) found that an emulsion of brijenetrations (G, = 0.962 + 0.191 and 0.845 + 0.005 mg/ml and
96 (surfactant), capmul (cosurfactant), and Simmondsia Chiner@f§a under the curve = 4.545 + 0.615 and 4.067 £0.482 pg/mi/h,
(Jojoba) Seed Oil with 40% water delivered fluconazole througBspectively).

new born mouse skin in a F.ranz. dlf_fu3|on cell at a greater "3fan in vitro study, the abdominal skin of freshly killed rats was
than gel bases (cetyl palrmtate, mixture of glygeryl stearaf ipped, washed, and the subcutaneous fat removed. The skin was
cetearyl alcohol cetyl palmitate, and cocoglycerides; glycer stalled onto Franz diffusion cells with the stratum corneum

. 0, 0,
stearate; and glyceryl monostearate) at 10% and 30%. facing upwards. Microemulsions or Voltaren Emulgel (0.5 g)

Wang et al. (2007) tested the dermal penetration enhancemé&fte applied to the skin. Samples of the receptor cell were taken
properties of essential oils and plant oils including Simmondsigriodically. The microemulsions consisted of Simmondsia
Chinensis (Jojoba) Seed Oil (10%). The oils were incorporatédiinensis (Jojoba) Seed Oil/hexanol at 1:1 wt ratio (60%) and
into microemulsions containing Span and Tween as emulsifyifjil 96 or Tween 60 (40%) with diclofenac sodium (1%) added.

agents and aminophyliine (5%). The attenuated total reflecti e Simmondsia Chinensis (Jojoba) Seed Oil emulsion had lower
was measured on the forearms (7 x 2 cm) of subjects (n =

o . N trati f diclof than did ffin oil [ |
before application and 30 and 60 min after application of téﬁ netration 07 diciotenac than did paratiin of of 1Sopropy

. . . : . X ristate, which were similar. The drug permeability in the
emulsion (~ 0.3 g). Simmondsia Chinensis (Jojoba) Seed mondsia Chinenesis (Jojoba) Seed Oil was higher than the

'”Cfeased .thg permeqblllty .Of the stratL_Jm corneum Bommercial cream, unlike the in vivo test. The authors suggest
aminophylline in comparison with treatment with aminophylline

Simmondsia Chinensis (Jojoba) Seed Oil
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that this could be due to the optimal perfusion and hydration ®he administration of jojoba liquid wax at 30% and 50%
the skin in the diffusion cells compared to the skin in the animdkcreased the granulation tissue weight by 15.8% and 38%,
study. The authors concluded that Simmondsia Chinensespectively, compared to the control.

(Jojoba) Seed Oil did not increase penetration of dicofengﬁ h induced d . s the effects of
through the skin and seemed to prevent active molecules fr © authors induced ear edema In rats o assess the efiects o
oba liquid wax. Five groups of rats (n = 6) were treated

being freely diffused into the skin. The authors suggest that 40 ) ; )
3-dimensional structure of the oil may result in delaying th pically: Group | was treated with solvent; Group Il was treated

diffusi f the d sh h t al. 2008). with irritant (4 parts croton oil, 10 parts ethanol, 20 parts pyridine,
iffusion of the drug (Shevachman et a ) 66 parts ethyl ether) and solvent; Groups Ill and IV were treated

Anti-inflammatory Effects with irritant, jojoba liquid wax (30% or 50%, respectively), and

. - . . solvent; and Group V was treated with irritant, solvent, and
Jojoba Liquid WaxHabashy et al. (2005) investigated the anti, yomethacin (12.5% wi/v). Each solution was administered in a

inflammatory effects of what the authors referred to as jojo lume of 20ul on both sides of the right ear. The left ear was

l'qul'd ;vax In seI\D/era}I exp?rlments. lr:jth_T_;'rSt ?xpenm?nt,t a(;jq ft untreated and served as the control. One h after treatment, the
male Sprague-LUawley rais were used. 1he rats were faste Vlvi'%t ears were treated again (Group |, solvent; Groups Il through
free access to water for 16 h before treatment. Five groups (

S Y Croton oil solution). After 4 h, the rats were killed. An 8-mm
6) of rats were treated. Groups | and Il were administered Sal:i

. . - o SalB&k borer was used to punch a disc out of each ear; the discs
by intubation; Groups Ill and IV were administered jojoba liqui ere weighed immediately.
wax (5 ml/kg (~4.35g) or 10 ml/kg (~8.7 g), respectively); and
Group V was administered indomethacin (a standard anlihe entire ear was homogenized in buffer and centrifuged and
inflammatory drug; 10 mi/kg). Thirty min later, Group | wasused to calculate myeloperoxidase (MPO) activity. Protein
administered saline (0.05 ml) and Groups Il through V wemontent was determined. Representative ear tissue was fixed,
administered carrageenin (0.05 ml; 1% in saline) subcutaneousimbedded, and sectioned for microscopic examination regarding
on the plantar surface of the right hind paw. The volume of theukocytic infiltration, edema, and extravasations.

aw was immediately measured by water displacement and again . _ . . o
g h later y y P g,&ppllcanon of croton oil caused the ear disc to increase in size by

216% over the control. Pretreatment with jojoba liquid wax (30%
The right hind paws were removed after killing the rats. Thend 50%) reduced the increase by 28% and 43.6%, respectively.
eicosanoid-containing fluid was removed with the use qfMI0 MPO activity in ears treated with croton oil increased 83-fold.
indomethacin in 0.1 ml saline. Pretreatment with jojoba liquid wax decreased MPO activity by

S . . . 29% (p <.05) and 53.3% (p < .05), respectively, compared to ears
The carrageenin injection resulted in severe inflammation aﬂa 6 (p ) o(p ) P y b

. X t treated with jojoba liquid wax. Indomethacin treatment
increase in mean volume of the paw (162.3%) compared A9 10) g

d P ith ioioba liquid both d duced MPO activity (p < .05). Ears treated with croton oil and
untreated paws. Pretreatment with jojoba liquid wax at both do jojoba liquid wax had massive neutrophil infiltration with

(5 or 10 ml/kg) inhibited the carrageenin-induced increase N ;

edema volume by .26'4% anq 34%, respectively. Indometha?érgler_ Ears treated with jojoba liquid wax had less neutrophil
treatment reduced inflammation by 43.4%.

infiltration and less hyperemia in a dose dependent manner.

Carrageenin injection resulted in a 5-fold increase i

"he authors divided 30 rats into 5 = 6) and injected
prostaglandin E(PGE) concentration in Group Il compared to e authors civide rats into 5 groups (n ) and injecte

ach of them with 20 ml sterile air in the suprascapular area of the

the untreated Group I. Jojoba liquid wax reduced the ,PG ack. Three da : :
. . . ys later, the pouches were re-inflated with 10 ml
concentration by 58.15% and 77.4%, respectively. The 10 ml/ rile air. After another 3 days, lipopolysaccharide forooli

dose of jojoba liquid wax and the indomethacin lowered the,PG rotype 0111:B4 (LPS; 10y/ml) in physiological saline (1
to almost normal levels. mi/kg) was injected into the air-formed pouches of Groups II

The authors conducted a chick’s embryo chorioallantoi@rough V.
membrane (CAM) test. Fertile chicken eggs were incubated f@rr | dministered onl i The rat treated 30
8 d then divided into 4 groups (n = 6). Filter paper discs (10 oup ~ was administered on'y saiine. © rats were freate

o .Min later: Groups | and Il were administered only saline; Groups
in d|ameter)_were placed on the surface c_)f the CAM after opPeNiNg, nd |V were administered jojoba liquid wax (5 and 10 mg/kg,
the shells. with a d(_antal drill The.shell pieces were replaced fpectively); and Group V was administered indomethacin (10
sealed with paraffin wax. The filter paper in G_roqp.l was nf g/kg). Eight h later, the pouches were lavaged using 1 ml sterile
treat(e:;j 5(0(or;trct))5I); Grosuop:;)llarﬁvl(ll\évire tregtoeot/j)vv 'thJOJOb.aI'Iql)J' hysiological saline. The lavage fluid was centrifuged and
wax (3.5 (~3.05 mg; 0) andi¥(~6.1 mg; 50%), respectively L ; )

in saline. Group IV was treated with indomethacin (@5 The analyzed for nitric oxide (NO) and tumor necrosis fact¢rNF

eggs were incubated for 4 d and opened by cutting the shells

circumferentially along the longer perimeter. CAM membran€Ehe air pouch caused a 60-fold increase of NO production
were eased out of the shell and the disc (with any adheringommpared to untreated animals. Jojoba liquid wax injection at 5
infiltrating granulation tissue) were cut with fine scissors. Thand 10 ml/kg reduced NO levels by 31.4% (p < .05) and 32.8% (p
discs and tissue were dried overnight and weighed individuallx. .05), respectively, compared to Group Il. Indomethacin
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lowered NO levels by 36.6% (p < .05). There was an 8-foldojoba) Seed Oil was administered via gastric intubation at a
increase in TNFe: levels compared to untreated animals. Jojobsingle dose of 0.5, 0.75, 1.13, or 1.69 ml/10 g of body weight.
liquid wax treatment at 5 and 10 ml/kg lowered TiIevels by Feed was withheld 6 h prior to intubation. At 7 d
62.2% (p < .05) and 75.8% (p < .05), respectively. Jojoba liqumbst-administration, the animals were killed and necropsied.
wax (at 30% and 50%) reduced MPO activity by 29% and 53.3®Reritonitis was observed in 1 animal dosed with 1.69 ml/10 g, and
respectively. discoloration of the renal capsule was observed among all groups.
None of the gross alterations observed, including the single death,

1i)\?ere attributed to the administration of Simmondsia Chinensis

inflammatory activity in several animal models; jojoba liquid wa: Jojoba) Seed Oil. The actual causes of these deaths were not
combats inflammation via multilevel regulation of inflammator eported (Taguchi and Kunimoto 1977)

mediators (Habashy et al. 2005).
lood Chol | Eff Following the administration of a single dose of Simmondsia
Bloo olesterol Effects Chinensis (Jojoba) Seed Oil (21.5 ml/kg) to male albino rats

The effects of ingested Simmondsia Chinensis (Jojoba) Seed (#mber and weights not stated), fewer than 50% of the animals
on blood cholesterol concentrations were evaluated usingdi¢d (Wisniak 1977).

groups of female New Zealand white rabbits (4 months old; NThe acute oral toxicity of a lip balm product containing 20.0%

3)'1 Tr;e fo;lcc))vxaing ‘?“ets (100:? ofﬁhow per (Ijiet) We:;a pr_ol'\]/idzi immondsia Chinensis (Jojoba) Seed Oil was evaluated using 10
S{':“y ord : C?]YS' (g_rou‘p]) ) )bc OéN sdupg_:emente V;'t h §J)rague-Dawley rats (5 males, 5 females; weights not stated). A
immondsia inensis (Jojoba) See il, (group 2) cho ngle oral dose (5.0 g/kg) was administered to each animal via

containing 1% cholesterol and 2% Simmondsia Chinens ; : : : :
. X - vage. The animals were fasted during the night prior to dosing.
(Jojoba) Seed Qil, (group 3) chow containing 1% cholester ne of the animals died during the 15-day observation period,

supplemented with 6% Simmond§ia Chinensis (Jojoba) Seed d the product was classified as nontoxic (CTFA 1985a).
(group 4) chow supplemented with 1% cholesterol (cholesterol

control), and (group 5) untreated chow (negative controlsimmondsia Chinensis (Jojoba ) Seed Wax

Uneaten chow was discarded each day. The study was repeated . . . .
using different groups of rabbits Blood cholesterof N€ acute oral toxicity of a 50.0% solution of Simmondsia

concentrations were slightly increased in rabbits fed (a‘ihinensis (‘]OjOb"’_‘) Seed Wax in corn oil (dqse = 5.0 g/kg)_ was
cholesterol-free diet containing 2% Simmondsia Chinens aluated according to the procedure described above using 10

(Jojoba) Seed Oil. Rabbits fed an atherogenic diet consisting ino Spra:jgue;DaV\_/ley rats (5 mallleg, 5fel;nales; .200'30.0 g)' f‘{he
1% cholesterol and 2% Simmondsia Chinensis (Jojoba) Seed Sﬂ,y proceS_ura Vz“?‘“‘g‘hwas?‘ -Jayg seSrvatcljor\1Nper|o aner
had a 40% decrease in blood cholesterol over that of tH8SINY- Simmondsia LAINENsIS (Jojoba) See ax was not

cholesterol control. There was no further decrease in blog@ssified as a toxic substance. Neither the mortality rate nor the

cholesterol concentrations in rabbits fed a diet containing 1 Osults of macroscopic examinations were reported (Reinhardt and

cholesterol and 6% Simmondsia Chinensis (Jojoba) Seed Oil Pwn 1990).
an additional 30-day period (Clarke and Yermanos 1981).  jojoba Esters

Miscellaneous Studies Leberco Testing, Inc. (1988a) orally administered a single dose of
Jojoba Esters 15 (5 g/kg) to white rats (n = 10; 5 male, 5 female)
after 18 h of fasting as described in the Federal Hazardous
Week and Sevigne (1949a) reported that Simmondsia ChinerSitostances Act (Consumer Product Safety Commission 2007).
(Jojoba) Seed Oil contains factors inhibiting the hydrolysis dfhe rats were observed for signs of toxicity for 14 d then

vitamin A esters in chicks. necropsied. All the rats survived. There were no signs of

Week and Sevigne (1949b) reported that Simmondsia Chinensis Y

(Jojoba) Seed Qil contains factors inhibiting the hydrolysis dfeberco Testing, Inc. (1988b) orally administered a single dose
vitamin A esters in rats to a greater extent than corn oil. of Jojoba Esters 30 (5 g/kg) to white rats (n = 10; 5 male, 5
female) after 18 h of fasting. The rats were observed for signs of
toxicity for 14 d then necropsied. All rats survived and there were

Simmondsia Chinensis (Jojoba) Seed Oil no signs of toxicity.

The oral toxicity of crude Simmondsia Chinensis (Jojoba) Seégberco Testing, Inc. (1988c) orally administered a single dose of
Oil was evaluated using 80 5-week-old, dd Y-S mice. Th&joba Esters 60 (5 g/kg) to white rats (n = 10; 5 male, 5 female)
average weights of 40 male and 40 female mice were 22.5 after 18 h of fasting. The rats were observed for signs of toxicity
21.3 g, respectively. The animals were divided equally intofar 14 d then necropsied. All the rats survived. There were no
groups (10 males, 10 females/group), and Simmondsia Chinerfgns of toxicity.

Simmondsia Chinensis (Jojoba) Seed Oil

Acute Animal Oral Toxicity
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Leberco Testing, Inc. (1988d) orally administered a single dosas a dose-dependent growth retardation in both sexes. Feed
of Jojoba Esters 70 (5 g/kg; 50% in corn oil) to albino Spragumtake and water consumption did not differ between the groups.
Dawley rats (n = 10; 5 male, 5 female) after 18 h of fasting. Thége amount of feces produced increased with Simmondsia
rats were observed for signs of toxicity for 14 d then necropsiedhinensis (Jojoba) Seed Oil intake. The lipid content of the feces
All the rats survived. There were no signs of toxicity. had a dose-dependent increase (up to > 6-fold). There were no
hematological differences except for the white blood cell count

. 0difich increased in the high dose group in both males (13.6 £ 0.67
values 40 and 60) was evaluated using 2 groups of 10 white rg%ﬁe.g +1.02) and females (13.7  0.90 vs 21.0 + 2.03). Serum

(5 males,_5 females per group). Animal We'ghFS ranged from 2 alysis showed an increase enzyme activities (isocitrate
to 238 g in one group and from 212 to 238 g in the other gro shydrogenase [ICDH], saccharopine dehydrogenase [SDH],
Feed was W'thhe.ld for 18. h, and. the test substance (dose_ - line phosphatase [ALP], aspartate aminotransferase [AST],
g/kg) was administered via a rigid s;o_mach _tube. Th_e aniMaiB nine aminotransferase [ALT], hydroxybutyrate dehydrogenase
were then observed for signs of toxicity during a period of %-HBDH], and creatine kinase [CK]). Urea concentrations

days; all of the animals survived. At the conclusion of th| creased in a dose dependent manner. A negative correlation

obseryatlon period, the_ animals were killed and mter_r!al Or9813s found for creatine and triacylglycerols and dose levels.
examined macroscopically. No gross abnormalities were

observed in either test group (Reinhardt and Brown 1990). Animals fed Simmondsia Chinensis (Jojoba) Seed QOil had less
Joioba Alcohol body fat deposition. Absolute weights of the organs decreased for
=0J0ba AlCoNo both sexes except for the spleen in the females. There was no

The acute oral toxicity of Jojoba Alcohol was evaluated using&/ident adverse effect to the heart after 6 d of the Simmondsia
groups of 20 mice of the dd Y-S strain (weights not stated). Tkdinensis (Jojoba) Seed Oil diet. The stomachs of the rats fed

test substance was administered via stomach tube to the 3 grogipynondsia Chinensis (Jojoba) Seed Oil were much fuller
at doses of 32, 40, and 50 ml/kg, respectively. None of t§@mpared to the controls. The small intestines were distended and

animals in any of the 3 groups died (Taguchi no date). the contents were more fluid and non-homogenous compared to
o controls. The contents of the cecum were coarse and heterogenous
Short-term Oral Toxicity compared to controls. The jejunum and ileum of the treatment

groups were characterized by massive vacuolization of the
enterocytes, distension of the lamina propria, and an increase in
The oral toxicity of refined Simmondsia Chinensis (Jojoba) See@llular components. There was increased cell turnover in the
Oil was evaluated using 4 groups of 10 male Sprague-Dawley ratgpts of Lieberkuhn.

(avg. weight 80.6 g). Two of the groups were fed basal diets (5

g/feeding) containing 0.5 or 1.0 g of Simmondsia Chinensis

(Jojoba) Seed Qil once daily for 7 days. The remaining 2 groupsa second experiment, 2 groups of rats (n = 5) were fed the diet
were fed basal diets containing 2.0 or 3.0 g of Simmondsjgth either 0 or 9% Simmondsia Chinensis (Jojoba) Seed Oil .
Chinensis (Jojoba) Seed Oil once daily for 4 d. The animals wetfer 3 weeks, the rats were killed and the small intestine removed
given water ad libitum. Signs of toxicity were observed in 5 Qfnd examined. The entire small intestine was affected except the
the rats that were fed 1.0 g of Simmondsia Chinensis (Jojokgkterior section of the duodenum and the posterior section of the
Seed Oil (in diet) and all of the rats fed 2.0 and 3.0 g Qkum. There was an accumulation of fat in the vacuoles of the
Simmondsia Chinensis (Jojoba) Seed Oil. The mortality rate Wagterocytes in the upper region of the villi. The ALP activity was
10% in each of these 3 groups. None of the rats fed 0.5 gffcreased. Inthe livers, there was a slight increase in intracellular
Jojoba Oil died (Hamm 1984). acidophilic vacuoles, acidophilic bodies, and the number of

Verschuren (1989) fed Simmondsia Chinensis (Jojoba) Seed Bjifoses (Verschuren 1989).
to male and female SPF Wistar rats (6 weeks old at acclimatighgrmal

for 4 weeks. The rats were fed a purified diet with Simmondsia

Chinensis (Jojoba) Seed Oil at 0 (n = 12), 2.2% (n = 10), 4.5%-@ioba Alcohol

=10), and 9% (n = 12). After 6 d on the diet, 2 of each sex in tl‘ll

| and hiah d killed and the h Qguchi (no date) evaluated the dermal toxicity potential of
control an Igh dose groups were Kiled an the hearts exami ﬁ%baAIcohol using 10 white male rabbits. Jojoba Alcohol was
for fat deposition. After 3 weeks on the diet, blood was collect

q vzed. After 4 K he diet. the f §Ested at concentrations of 12.5, 25.0, and 50.0% (in refined
and analyzed. Alter 4 weeks on the diet, the feces were sam mondsia Chinensis (Jojoba) Seed Qil). Oleyl alcohol, also

and analyzed for lipid content. At the end of the experiment, t@aed at concentrations of 12.5, 25.0, and 50.0% (in refined

rats were killed and necropsied, blood collected and analyzed, A mondsia Chinensis (Jojoba) Seed Oil), served as the control.
tissues were histologically examined. '

Simmondsia Chinensis (Jojoba) Seed Oil

No death d during th . All th In 15- and 30-day tests, there were no reactions to 12.5% Jojoba
0 gat $ occurred during t e.e.xpen.ment. the rats appeargd, o that were grossly visible. However, the results of
to be in good health and no clinical signs were observed. There
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microscopic examinations were that reactions ranged from vgigocedure. At the end of the treatment period, the animals were
light to light incrassation of the germinative zone of the epidermiilled and gross and microscopic examinations were performed.
in 4 rabbits (15-day test), and reactions ranging from very light idhere were no differences in body weights or organ weights
medium incrassation of the germinative zone and very light {tver, heart, kidneys, and testes) between the 4 groups of guinea
light dermal infiltration in 4 rabbits (30-day test). Also, in thepigs. Furthermore, lesions were not observed in tissues from the
15-day test, 25.0% Jojoba Alcohol induced redness (2 rabbit®)llowing organs (all groups): adrenal gland, thyroid gland,
and redness and induration (1 rabbit); 50.0% Jojoba Alcohkiiney, urinary bladder, spleen, liver, pancreas, heart, brain (2
induced redness (1 rabbit), redness and induration (2 rabbits), aadtions), stomach, small and large intestine, and skin from treated
redness, induration, and swelling (1 rabbit). In the 30-day teafjd untreated areas (Yaron et al. 1982a).

25.0% Jojoba Alcohol induced redness (2 rabbits); 50.0% Jojo
Alcohol induced redness (2 rabbits) and redness, induration, a
swelling (2 rabbits). Histopathological evaluations in both the 1o chronic toxicity data were available.
and 30-day tests were negative for any reactions that were more o o
severe than light incrassation of the germinative zone of tRermal Irritation and Sensitization
epidermis or very light dermal infiltration (Taguchi no date).

ronic Toxicity

Jojoba Alcohol
Subcutaneous The primary skin irritation potential of Jojoba Alcohol (10.0%
Simmondsia Chinensis (Jojoba) Seed Wax w/w in refined Simmondsia Chinensis (Jojoba) Seed Oil) was

evaluated using 10 male and 10 female albino marmots with the
The subcutaneous toxicity of Simmondsia Chinensis (Jojobg}aize test (Taguchi no date). The test substance (0.5 ml) was
Seed Wax was evaluated using 3 groups of 6-week-old male r@tplied, under a one-inch patch secured with adhesive tape, to
(10 rats/group). The 2 experimental groups received subcutanegkgh animal. The animals were immobilized in an animal holder,
injections of Simmondsia Chinensis (Jojoba) Seed Wax (1 ml/isd the entire trunk of each animal was wrapped with rubberized
of body weight) 6 days per week for 7 weeks. Refined olive ailoth that remained throughout the 24 h exposure period.
was administered to the control group according to the saR@actions were scored at 24 and 48 h post-application according
procedure. At the end of the seventh week, 10 experimeniglthe scales: 0 (no erythema) to 4 (severe erythema to slight
animals and 5 controls were killed. The remaining animals wes8char formation); 0 (no edema) to 4 (Severe edema)_ Reactions

killed 6 weeks later. Urine tests, blood tests, and gross agfthe test substance were not observed in any of the animals
microscopic examinations were performed. There were no traggsied.

of bilirubin, ketones, glucose, or urobilinogen in the urine of an1y ] o ] ] )

of the tested animals. Occult blood was detected in the urineldfe Skin sensitization potential of Jojoba Alcohol (10.0% wiw in
7 experimental animals and 5 controls. Additionally alf€fined Simmondsia Chinensis (Jojoba) Seed Oil) was evaluated
experimental animals and 5 controls had proteinuria. The urina;gord'ng to the maximization test using 10 male and 10 female
protein could have resulted from the contamination of urine wiffPin0 marmots. Two groups of male and female marmots (10
traces of feed. Most of the results from blood chemistry arftimals per sex) served as the untreated controls. Initially, each
blood cell analyses were similar in experimental and contr8f the following substances (0.05 ml) was injected at different
groups. Except for a slight increase in liver weight relative to ttR@ired sites, to the right and left of the midline, on the back of
increase in body weight (experimental animals), there were R8Ch animal: complete adjuvant/water (1/1 mixture), Jojoba
significant differences in body weight or organ weight betweeflcohol solution, and complete adjuvant/Jojoba Alcohol solution
experimental and control groups. Microscopic changes were &L mixture). The Jojoba Alcohol solution consisted of Jojoba
observed in the skin or in any of the other organs examin@¢eohol dissolved in refined Simmondsia Chinensis (Jojoba) Seed

(Yaron et al 1982b). Oil (1/10 mixture). After 1 week, patches containing the 10.0%
_ o Jojoba Alcohol solution (0.5 ml) were applied to the same
Subchronic Dermal Toxicity injection sites. Two weeks later (challenge phase), a patch

containing the solution was applied to a new site that was
posterior to the injection sites. No sensitization reactions were
The subchronic dermal toxicity of refined Simmondsia Chinensébserved 24 or 48 h after application of the challenge patch.

(Jojoba) Seed Wax was evaluated using 32 DH guinea pigs (320 . .
+ 25 g). The animals were divided into 4 groups (4 males,eiﬂ an additional study connected with the SHORT-TERM

. : ; ; XICITY study above, the dermal irritation potential of Jojoba
females/group). In the first 2 groups, Simmondsia Chlnensﬁp . ! ; . . )
(Jojoba) Seed Wax was applied to shaved dorsal skin in dose$ 0t hol (12.5, 25:0’ a’?d 50'0.%' inrefined _S|mmond3|a Chinensis
0.25 and 0.5 g/kg, respectively. Applications were made 6 d QJOba) _Seed Oil) using white male rabbits (n = 10) was tested.
per week for a total of 20 weeks. The application sites were ch animal was simultaneously patch tested (6 patches per

covered. The 2 control groups received applications of olive &pimal). with the 3 concent_rations of both the test substance and
(0.5 glkg) and saline, respectively, according to the Sanqgntrol, patches were applied to the back. The 2 repeated patch

Simmondsia Chinensis (Jojoba) Seed Wax
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tests performed involved 15 days of patch testing (5 rabbits) aintact and abraded skin of albino rabbits (n = 6). The rabbits were
30 days of continuous patch testing (5 rabbits), respectivebfipped of 10% their body hair; half of the exposed skin area was
Naked eye observations of reactions were made, according toléfe intact and the other half was abraded so to penetrate the
method of Draize, on the last day of each test. stratum corneum but not disturb the dermis. The Jojoba Esters 15
(0.5 ml) were applied to both sides of the exposed skin which
were covered with a patch and polyethylene for 24 h. The sites
The average skin irritation scores during the 15-day test wereVégfe examined upon unwrapping and 48 h later. There was
follows: 12.5% Jojoba Alcohol (no reactions), 25.0% Jojob@rythema for all the rabbits at the first reading and only 2 at the
Alcohol (0.2-0.8), and 50.0% Jojoba Alcohol (0.4-1.80). Durin§econd reading but no edema formation. A score5ofvould
the 30-day skin irritation test, the average skin irritation scoréylicate a positive irritant. The authors reported a mean score of
were as follows: 12.5% Jojoba Alcohol (0.5), 25.0% Jojobk08.

Alcohol (0.2 to 1.0), and 50.0% Jojoba Alcohol (0.6 to 1.25). b Testing. | 1988 ted th . twith Joiob
The results of skin irritation tests on 12.5, 25.0, and 50.0% Joj eperco Testing, Inc. ( f) repeated the experiment with Jojoba

) . 8ters 30. There was erythema formation for all the rabbits at the
Alcohol were not considered different from those for the controlﬁrst reading and only 2 at the second reading but no edema

12.5, 25.0, and 50.0% oley! alcohol (Taguchi no date). formation. A score of5 would indicate a positive irritant. The
Simmondsia Chinensis (Jojoba) Seed Oil authors reported a mean score of 0.42.

The skin irritation potential of refined Simmondsia Chinensikeberco Testing, Inc. (1988g) repeated the experiment with
(Jojoba) Seed Oil (100%) was evaluated using 10 male albid@ioba Esters 60. There was erythema formation for all the
guinea pigs (weights = 350 g; strain not stated). Olive oil ahigbbits at the first reading and only 2 at the second reading but no
light liquid paraffin served as controls. Half of the animals wer@dema formation. A score 85 would indicate a positive irritant.
simultaneously patch tested with Simmondsia Chinensis (Jojobd)e authors reported a mean score of 1.08.

ieelq Oi.l (0.5 mly an% each r::ont:jol IEOS _P:]l) daily fo_r 15 d_ay eberco Testing, Inc. (1988h) repeated the experiment with
pp |cat|023 Werz made to s a\ée N (;n.'l f e?r)grgamngamm_%gjoba Esters 70. There was erythema formation on 2 the rabbits
were paich tested (same procedure) daily for ays. Reacligng,e firg¢ reading (1 on just intact skin and the other on both

Wgre scz?[re(ill according tor:he Drta|ze|_ Sﬁtale: r? (n]? erytthemair(&r ct and abraded skin) and none at the second reading but no
edema) 1o (S?Ve.r_e eyt ema 1o Sight eschar formation, ma formation. A score 5 would indicate a positive irritant.
edema). No significant reactions to Simmondsia Chlnens'.she authors reported a mean score of 0.17

(Jojoba) Seed Oil or olive oil were observed. However, flare
reactions to liquid paraffin were observed on the third day of tAgée skin irritation potential of 2 Jojoba Esters (iodine values = 40
study. The results of microscopic examinations indicated rmd 60) was evaluated using 2 groups of 6 albino rabbits (ages not
edema or cellular infiltration. However, swelling of the epidermistated). Prior to application of the test substance, 10.0% of the
and hypertrophy at the roots of hairs were evident in all grougsdy area of each animal was clipped free of hair. The test
Swelling of the epidermis may have been due, in part, to tBabstance (0.5 ml) was applied to abraded and intact skin sites on
shaving of application sites (Taguchi and Kunimoto 1977).  the back. The Esters were applied as received. The application
S . _ .. sites (abraded and intact) were covered with a 1 x 2 inch patch
The Oskm_ |rr|tat|0n_ pote_ntlal pf a “.p balm prOdl_JCt containingy, ¢ \yas sealed with transparent tape. The entire treatment area
20.0% Simmondsia Chinensis (Jojoba) Seed Oil was evaluawéS also wrapped with a sheet of polyethylene that was secured
it

using 6 New Zealand white rabbits. A single 24 h application t At 24 h t-application. th tch d
the test substance (0.5 ml) was made to abraded and intact ski rf?? ape. post-application, the patches were remove

the back. The test sit q with Ui o excess test material was wiped from each test site. Reactions
€ back. € test sites were covered with 0CclusIive patthifis e then scored at 24 and 72 h post-application according to the

during the 24-h period. At24 and 72hpost-_app|ication, re_actiogl ales: 0 (no erythema) to 4 (severe erythema to eschar
(erythema and edema) were scored according to the Draize s ﬁ‘hation) and 0 (o edema) to 4 (severe edema). Primary

0 FO 4. The product WzisocggSidg-ﬁ:ing?S”y irritating (meawlritation scores of 5 or greater were defined as positive skin
primary irritation score = 0.33) ( )- irritation reactions. The mean primary irritation scores for the 2

Simmondsia Chinensis (Jojoba) Seed Wax esters were 0.42 and 1.08, respectively (Leberco Testing, Inc.

1988h).
The preceding experimental procedure was used to evaluate the

skin irritation potential of Simmondsia Chinensis (Jojoba) Seddydrolyzed Jojoba Esters

_VV_ax .(100%) i_n 6 albino rab_bits (ages_ not st_at_ed)_. Positive ski Isis Laboratory Group (1999a) performed an in vitro Dermal

Irritation reactions were de_fmed as primary Irritation Scores Ofl ritection test, which looks at changes in a biomembrane barrier

0Crhgreat§r. JTheb meSan pc;rlvr?/ary wntagoln? S(I:?or_e ;or dSmrr;ogdS{g predict in vivo effects, on a sample of a mixture of Hydrolyzed
inensis (Jojoba) See ax was 0.17 (Reinhardt an rO\ﬂlgjoba Esters and water (20:80 wt.%). The sample was found to

1990). be non-irritating at volumes of 25 to 125 pl. The researchers note
Jojoba Esters that the pH of this sample was above the optimum range for the

) ) ) Irritection Assay System, thus there is a slight potential for
Leberco Testing, Inc. (1988e) applied Jojoba Esters 15 to §pgtation underestimation.
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Simmondsia Chinensis (Jojoba) Butter Hydrolyzed Jojoba Esters

Brown (1984) evaluated the skin irritation potential ofCelsis Laboratory Group (1999b) reported that a mixture of
Jojobutter-51 using 6 male New Zealand white rabbits (2.3-3Hydrolyzed Jojoba Esters and water (20:80 wt.%) was non-
kg). The test substance (0.5 ml, acid value = 2.8) was applied wvitating in a chorioallantoic membrane vascular assay for
gauze patches to abraded and intact sites (clipped free of hpo¥sible eye irritation. No further details were provided.

lateral to the midline of the back. The trunk of each animal was.
then wrapped with occlusive patches of polyethylene; patches Q%Mrs

polyethylene coverings were secured with hypoallergenic tape {asherco Testing, Inc. (1988i) administered Jojoba Esters 15 (0.1
24 h. Immediately after patch removal, excess test material wag to the right conjunctival sac of albino rabbits (n = 6). The left
wiped from the skin with gauze. Reactions were scored at 24 asyé served as the control. The eyes were examined at 24, 48, and
72 h post-application according to the Draize scale: 0 (7@ h. Four of the treated eyes showed redness of the conjuctivae
erythema or edema) to 4 (severe erythema to slight esch@n4 h that was resolved by 48 h. The authors concluded that
formation, and edema). At 24 h post-application, the followingojoba Esters 15 did not produce a positive reaction in 4 or more

reactions were observed: no erythema (2 rabbits), very sligiftthe test rabbits so the test material was not classified as an eye
erythema (2 rabbits), and well-defined erythema (2 rabbitg)ritant.

Jojobutter-51 (acid value = 2.8) was classified as a mild irritant

(Primary Irritation Index = 0.5). When samples of Jojobutter-s4eberco Testing, Inc. (1988j) repeated the experiment with Jojoba
with a reduced acid value (1.6) were applied to an additionaf&sters 30 (0.1 ml). One of the treated eyes showed redness of the
rabbits according to the same procedure, erythema was Rghjuctivae at 24 h that was resolved by 48 h. The authors
observed. However, slight edema was observed at the abrage@cluded that Jojoba Esters 30 did not produce a positive
site of 1 rabbit at 24 h post-application. Jojobutter (acid valugreaction in 4 or more of the test rabbits so the test material was
1.6) was classified as a nonirritant (Primary Irritation Index 80t classified as an eye irritant.

0.04). Leberco Testing, Inc. (1988k) repeated the experiment with

Ocular Irritation Jojoba Esters 60 (0.1 ml). Four of the treated eyes showed
redness of the conjuctivae at 24 h that was resolved by 48 h. The

Simmondsia Chinensis (Jojoba) Seed Oil authors concluded that Jojoba Esters 60 did not produce a positive

The ocular irritation potential of refined Simmondsia Chinensfse";twt;On '_?_ zélor more Of_th_? tetst rabbits so the test material was
(Jojoba) Seed Oil was evaluated using 6 male white rabbit9! classilied as an eye irntant.

Immediately after the oil (0.1 ml) was instilled into the eperco Testing, Inc. (1988I) repeated the experiment with Jojoba
conjunctival sac of the right eye of each animal, slightsters 70 (0.05 ml). Two of the treated eyes showed redness of
atretoblepharia was observed. Slight conjunctival hyperemia Wg conjuctivae at 24 h that was resolved by 48 h. One of the
observed 1 h after instillation. Ocular irritation did not increasgeated eyes exhibited chemosis (swelling above normal) at 24 h
in severity, and all reactions had cleared by 24 h post-instillatighat was resolved at 48 h. The authors concluded that Jojoba
(Taguchi and Kunimoto 1977). Esters 70 did not produce a positive reaction in 4 or more of the

The ocular irritation potential of a lip balm product containinéeSt rabbits so the test material was not classified as an eye irritant.

20.0% Simmondsia Chinensis (Jojoba) Seed Oil was evaluatge ocular irritation potential of 2 Jojoba esters (iodine values 40
USing 6 New Zealand white rabbits. The test substance (01 m 60, respective|y) was evaluated using 2 groups of 6 albino
was instilled once into the conjunctival sac of one eye. Thgpbits (ages not stated) (Reinhardt and Brown 1990). The test
untreated eye served as the control. Reactions were scored akgstance (0.1 ml) was instilled, as received, into the right eye of
48, and 72 h post-instillation according to the Draize scale. At24ch animal. Untreated eyes served as controls. Reactions were
h post-instillation, the mean ocular irritation score was 0.3 + 0.8cored at 24, 48, and 72 h post-instillation according to the
No reactions were observed at 48 and 72 h. The product Wagowing scales: corneal opacity scores of 0 (no ulceration or
classified as a nonirritant (CTFA 1985c). opacity) to 4 (complete corneal opacity, iris not discernible);
scores for the iris of 0 (normal) to 2 (no reaction to light,
hemorrhage, gross destruction; any or all of these); conjunctival
Reinhardt and Brown (1990) evaluated the ocular irritatioredness scores of 0 (vessels normal) to 3 (diffuse, beefy red);
potential of Simmondsia Chinensis (Jojoba) Seed Wax in 6 albinonjunctival chemosis scores of 0 (no swelling of the lids and/or
rabbits (ages not stated). The only procedural variation was tiietitating membrane) to 4 (swelling with lids more than half
instillation of 0.05 ml of test substance. The following reactiondosed); conjunctival discharge scores of 0 (no discharge) to 3
were observed in 3 of the 6 rabbits tested: conjunctival chemogiischarge with moistening of the lids and hairs, and considerable
obvious swelling with partial eversion of lids (1 rabbit), andrea around the eye). Test results were classified as positive only
conjunctival redness, diffuse crimson red conjunctiva in whidh4 or more animals had positive reactions in the cornea, iris, and
individual vessels were not discernible (2 rabbits). As the testnjunctiva and negative if only 1 animal had positive reactions
ingredient did not produce a positive reaction in 4 or more tdatthe cornea, iris or conjunctiva.

animals, it was not classified as an eye irritant.

Simmondsia Chinensis (Jojoba) Seed Wax

Of the 2 groups of rabbits tested, 1 of 6 had a reaction to one of
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the esters (iodine value = 60) and 4 of 6 had reactions to the otivas added to 45 ml of mineral oil, and the solution was heated to
ester (iodine value = 30). All of the reactions were classified astemperature of 70°C. Liberal applications of the test solution
conjunctival redness (diffuse, crimson red; individual vessels neere made to the right external ear canal via a cotton-tipped
easily discernable). As the test ingredient did not produceapplicator 5 days per week (once per day) for a total of 14
positive reaction in 4 or more test animals, it would not bapplications. After each application, the solution was rubbed into
classified as an eye irritant (Reinhardt and Brown 1990). the skin with a glass rod. The untreated left ear served as the
. negative control. Atthe end of the application period, the animals
Leberco Tes_tmg, Inc. (1994a) performed the Eytex test qny\?erie killed and treated and untreated external ears were removed,
sample of Jojoba Esters 15. The test substance was rated mingRaly in 10.0% buffered formalin, and evaluated

for irritation level at 20 to 100 pl. histopathologically. Comedone formation was graded according

Leberco Testing, Inc. (1995a) performed the Eytex test ont@the scale: 0 (negative) to 5 (severe: widely dilated follicles

sample of Jojoba Esters 20. The test substance was rated minffti@fl with packed keratin, follicular epithelial hyperplasia causing
for irritation level at 10 to 100 pl. partial or total involution of sebaceous glands and ducts; possible

) inflammatory changes). The test solution was honcomedogenic
Leberco Testing, Inc. (1994b) performed the Eytex test on(gcore = 0), whereas, the positive control caused marked

sample of Jojoba Esters 30 (dose not provided). The t@gherficial acanthosis and hyperkeratosis.
substance was rated minimal for irritation level.
Bio-Technics Laboratories, Inc. (1990c) evaluated another Jojoba

Jojoba Mixtures Ester (iodine value = 40) according to the same procedure. The

Leberco.Celsis Testing (1997) tested for the possibility of oculgpmedogenicity score was 0.65, c_Iassifying the test_substance as
irritation by a mixture of isopropyl jojobate, Jojoba Alcohol,IoetWeen non-comedogenic and slightly comedogenic.

Jojoba Esters and tocopherol (approximate weight ¥#EPRODUCTIVE AND DEVELOPMENTAL TOXICITY
35:35:30:0.1) using the chorioallantoic membrane vascular assay.

The mixture (100%; 40 pl) did not cause slight/moderafdO reproductive or developmental toxicity data were available.
hemmorrage, capillary injection, ghost vessels, or Oth%ENOTOXICITY

abnormalities in 6 eggs after 30 min of contact time. The

researchers concluded that this mixture was nonirritating. Simmondsia Chinensis (Jojoba) Butter
Jojoba Alcohol The Ames test was used to evaluate the mutagenicity of 2 samples

of Jojobutter-51 in strains TA97, TA98, TA100, and TA102 of

The ocular irritation potential of 12.5%, 25.0%, and 50% ‘]ojo%‘almonella typhimurium(Marshall et al. 1983). The test

Alcohol (inrefined Simmondsia Chinensis (Jojoba) Seed Oil) WBibstance (in tetrahydrofuran) was evaluated at concentrations

evaluated using 3 groups of 3 rabbits, respectively, accordingr(tjlq1ging| from 1 to 1000 pg/plate with and without metabolic
the procedure by Draize. The test substance (0.05 mi) ivation. The concentration of rat liver homogenate used for

instilled into the conjunctival sac of the right eye of each anim etabolic activation in the bioassay was 84 g protein per plate.
and the untreated left eye served as the control. There werey

. . L . (t)rahydrofuran served as the solvent control, and positive
reactions in the cornea or iris in any of the animals teStegciantrols were as follows: sodium azide. 2-nitrofluorene
Reac_tlon_s n the conjunciiva were observed, but not beyond_ 24 minoacridine, methyl methane sulfonate, and 2-aminofluorene.
post-instillation. At concentrations of 12.5% and 50.0% Jolo%j

} . . X ] -Jojobutter-51 was not mutagenic at any of the concentrations
Alcohol, conjunctival reactions decreased in severity from Drai

f13 10 0.7 and f Drai 40t 0%fsted. All of the positive controls were mutagenic; the solvent
scores of 1.5 10 L./ and Irom Lraize scores of 4.0 1o f:\;ﬁntrolwas not mutagenic. Jojobutter-51 also was not mutagenic

;%sgoe/ctlvely,t_up to 2::] h pgstTlnstlllatlon. ¢ Az‘t a co_n;:e dntratli)n % a second bioassay (same procedure and test concentrations) in
.t 0 tr_ﬁaf_ |0n§_ wi r‘? ra:jlz? Score of 2 persisted up to ich the concentration of rat liver homogenate was increased to
post-instillation (Taguchi no date). 140 pg per plate, or in the absence of metabolic activation. With

Comedogenicity the exceptions of methyl methane sulfonate and 9-aminoacridine,
] ) . ) ) results with negative and positive controls were similar to those
Simmondsia Chinensis (Jojoba) Seed Wax reported in the first bioassay.

Bio-Technics Laboratories, Inc. (1990a) evaluated thgyioba Alcohol
comedogenicity of Simmondsia Chinensis (Jojoba) Seed Wax. - _ _
The comedogenicity score was 2.67, classifying the test substahé€ mutagenicity of Jojoba Alcohol was evaluated by Taguchi

as moderately comedogenic. (no date) using. typhimuriunstrains TA98, TA100, TA1535,
) TA1537, and TA1538 andt. coli strain WP-2 (uvr A). All
Jojoba Esters strains were tested with concentrations of Jojoba Alcohol ranging

(1990b) evaluated thftom 1.25 to 40.0 nl/plate both with and without metabolic

comedogenicity of a Jojoba Ester (iodine value = 60) uSingazrl:tiva_tion. Untreated cultureg of each_ strain tested serve_q as
young adult New Zealand white rabbits. Three animals wefgdative controls. The following chemicals served as positive
treated with the test substance and 1 animal was treated with §RBIrOIS: N-éthyl-N-nitro-N-nitrosoguanidine (strains TA100,
positive control, isopropyl myristate. The test substance (5 niij*1°35: and WP-2 (uvr A) without activation), benzo(a)pyrene

Bio-Technics Laboratories, Inc.
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(strains TA98, TA100, TA1537, and TA1538 with activation)refined Simmondsia Chinensis (Jojoba) Seed Oil, safflower oll,

2-aminoanthracene (strain WP-2 (uvr A) with activation)and white petrolatum (1 patient) were observed 30 min and 24 h
2-nitroflourene (strain TA 98 without activation), after patch removal. Both patients were thought to have been
9-aminoanthracene (strain TA1537 without activation), anidherently hyperallergic.

4-nitro-o-phenylenediamine (strain TA1538 without ac’[ivation)Scott and Scott (1982) tested a total of 6 patients who were

The highest numbers of revertants per plate, compared wihspected of being sensitive to Simmondsia Chinensis (Jojoba)
controls, in each strain tested without activation were as followSeed Oil in a contact dermatitis study. The patients were patch
TA98 (1.5 x control, dose = 10 nl/plate), TA100 (1.2 x control, 1@sted (muslin patches) with each of the following: (1) 20%
nl/plate), TA1535 (2.7 x control, 20 nl/plate), TA1537 (1.4 XSimmondsia Chinensis (Jojoba) Seed Oil mixed with 80% olive
control, 40 nl/plate), TA1538 (1.8 x control, 20 nl/plate), andil, (2) 20% Simmondsia Chinensis (Jojoba) Seed Oil mixed with
WP-2 (uvr A) (1.8 x control, 1.25 and 20 nl/plate). The highe80% liquid petrolatum, (3) pure olive oil, (4) pure mineral oil, and
numbers of revertants per plate, compared with controls, in ed&) muslin only. Positive reactions (erythema or erythema and
strain tested with activation were as follows: TA98 (1 x controljesicles) to both Simmondsia Chinensis (Jojoba) Seed Oil
2.5 nl/plate), TA100 (1 x control, 40 nl/plate), TA1535 (1 xmixtures were observed on the forearms of 5 patients within 24 or
control, 1.25 and 20 nl/plate), TA1537 (1.5 x control, 10 nl/plate}8 h after patch application. None of the patients had reactions to
TA1538 (1.2 x control, 2.5 nl/plate), and WP-2 (uvr A) (1.2 xlive oil, mineral oil, or muslin. When the patient with no
control, 5.0 and 40 nl/plate). In positive control cultures, theeaction to Simmondsia Chinensis (Jojoba) Seed Oil mixtures
number of revertants per plate ranged from 3.2 to 41.7 times teabsequently used pure Simmondsia Chinensis (Jojoba) Seed Oil
of control cultures. The authors concluded that Jojoba Alcohas a hairdressing, contact dermatitis of the scalp resulted.

was not mutagenic (Taguchi no date). Reactions were not observed in a control group of 28 patients
Joioba Mi patch tested (muslin patches) with pure Simmondsia Chinensis
Jojoba Mixture (Jojoba) Seed Oil. These patients had no known sensitivities.

Celsis Laboratory Group (1999c) conducted an Am%TFA (1985d) submitted a clinical use test where a lip balm

mutagenicity assay on a mixture of isopropyl jojobate, Jojolb%duct containin o o . ; . :
X AN g 20.0% Simmondsia Chinensis (Jojoba) Seed
Alcohol, Jojoba Esters, and tocopherol (35:35:30:0.1 wi%&.0n i 5 applied to the lips of 200 adult female subjects daily for

typhimurium(TA98, TA100, TA1535, TA1537, and TA1538) 4 days. The subjects were evaluated at baseline and at 2 and 4

and E. coli (WP2). The positive controls with S9 used 2g eeks post-application for signs of subjective/objective irritation.

aminoanthracine. Positive controls without S9 used . . .
d t ted at t d the study.
nitrofluorene for TA98 and TA1538, sodium azide for TA100 and 0 adverse reactions were noted at any fime during the study

TA1535, 9-aminoacridene for TA1537, and methyl methon€TFA (1985e) submitted a report where the skin irritation and
sulfate forE. coli. For concentrations ranging from 1 to 10&ensitization potential of a lip balm product containing 20.0%
mg/plate, there was no mutagenicity observed. There was no sgimmondsia Chinensis (Jojoba) Seed Oil was evaluated using 208
of toxicity. adult female subjects. The test substance (0.2 g) was applied for
24 h to the back of each subject, between the scapulae and waist
CARCINOGENICITY (adjacent to the midline), via an occlusive patch. Applications

No carcinogenicity data were available. were made 3 times per week for a total of 3 weeks. Patch
removals on Tuesdays and Thursdays were followed by 24 h
CLINICAL ASSESSMENT OF SAFETY nontreatment periods, and those on Saturdays were followed by

48 h nontreatment periods. Reactions were scored prior to the
next patch application according to the scale: 0 (no evidence of
Simmondsia Chinensis (Jojoba) Seed Oll any effect) to 4 (deep red erythema with vesiculation or weeping).

Taguchi and Kunimoto (1977) evaluated the skin irritatioge application site was changed if a subject had a reaction of 2
g

Dermal Irritation and Sensitization

. : . . . . : niform, pink-red erythema) or greater during induction. If a 2+
potential of refined and crude Simmondsia Chinensis (Jojob : L . -
Seed Oil using 26 patients (18-59 years old) with histories action was observed at the new site, induction applications were

scontinued. However, all subjects with induction reactions were

eCferIn:;l or derrr&atltls. tO||'Ve T?\II, tsa{flovl\:/)e; ofl, and whit a’:ﬁih-tested during the challenge phase. After a 10- to 19-day
petrolatum served as controls. The test substances Were abiighy e atment period, a challenge patch was applied for 48 h to a

to the(;.l%%er back ;0538hh \]ft'a adhteilve band;’:\ggls_. rlieactlons JeW site. Reactions were scored at 48 and 72 h post-application.
score min an atter patch removal. Slight €czema, ﬁd, transient irritation, nonspecific in nature, was observed in

only reaction reported, was observed in 1 of the patients pa I'Eubject. The product was classified as a nonirritant and a
tested with crude Simmondsia Chinensis (Jojoba) Seed Oil. T iénsensitizer

reaction was not observed 24 h after patch removal. In another

skin irritation study (same procedure), both test substances &0FA (1988) submitted a report where the skin irritation and
controls were applied to 20 patients (19-42 years old) witensitization potential of a topical oil product containing 0.5%
histories of eczema or dermatitis. Positive reactions to cru8émmondsia Chinensis (Jojoba) Seed Oil was evaluated in the
Simmondsia Chinensis (Jojoba) Seed Oil and olive oil (1 patiemtodified Draize-Shelanski repeat insult patch test using 152
were observed 30 min after patch removal. Positive reactionsnmrmal subjects (38 males, 114 females; 18-65 years old). The
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test substance (on occlusive patch) was applied to the upper baekks. The patches were left on for 24 h. After a 2-week rest, a
of each subject on Monday, Wednesday, and Friday for néw patch was applied to a new site on the upper back. After 24
consecutive weeks. Sites were scored 24 h after patch remdvahe patch was removed and the site evaluated. The sites were
according to the scale: 0 (no reaction) to + + + + (bullae ewvaluated again at 48 and 72 h. There were no reactions during
extensive erosions involving at least 50% of the test area). Aftae induction phase. One subject had a + level reaction at the 24
a 2-week nontreatment period, 2 challenge patches were appled 48 h readings; it was resolved at the 72 h reading. The
consecutively to new sites (adjacent to old site) for 48 h. Sitesthors concluded that the sample of Jojoba Esters 70
were scored at 48 and 96 h. None of the subjects had allerd@gnonstrated no potential for eliciting either dermal irritation or
reactions. The product was neither a clinically significant irritarsensitization.

nor a sensitizer. N . . .
California Skin Research Institute (1997a) tested 4 Jojoba Esters

Hill Top Research, Inc. (1998b) performed a repeated insult pat@®, 30, 60, and 70) for irritation. The test materials (100%; 2 ml)
test of Simmondsia Chinensis (Jojoba) Seed Oil. The test artickesre administered to the upper outer arm of the subjects (n = 15;
were 2 separate lots of Jojoba Qil (a yellow oil and a clear oil; 0a®es 24 to 51 years) for 24 h under an occluded patch. The patch
ml). They were repeatedly applied at 100% to the same sitewas removed and the test site observed at 15 min and 24 h after
the skin (site not specified) for 3 weeks to the subjects (100 memoval. There were no signs of irritant dermatittis.

and women). After 2 weeks rest, the test articles were reappliﬁd ba Alcohol
to different sites. The sites were read for sensitization at 48 oba A1cono

96 h. One subject had a dermal response of grade 1 to both @4guchi (no date) evaluated the skin irritation potential of Jojoba
at the 48-h observation which subsided by the 96-h Observatimoho| using 60 human Subjects_ Twenty Subjects (hea|thy Skin)
A second person had the same reaction to the clear Simmonggge patch tested with 10.0 and 100.0% Jojoba Alcohol, and 40
Chinensis (Jojoba) Seed Oil which subsided by the 96dubjects (contact dermatitis patients) were patch tested with
observation. The researchers concluded that the Simmondsi®.0% Jojoba Alcohol. Oleyl alcohol, at concentrations of
Chinensis (Jojoba) Seed Oils showed no evidence of contagtoy (normal subjects) and 100.0% (patients), served as the
sentisization. control. Patches containing the test substance were applied to the
Alpger back for 48 h. Reactions were scored 30 min and 24 h after
tch removal according to the scale: 0 to 4+. In the group of
§Ithy subjects, one reaction (x reaction to 10.0% Jojoba

Consumer Product Testing Company (2003) conducted arepe
insult patch test of Simmondsia Chinensis (Jojoba) Seed
(100%) on 102 volunteers (males and females). The test mate . .
(0.2 ml) was applied to the upper back and covered by cohol) was observed at 30 min; no reactions were observed at
absorbent pad held in place with a clear adhesive dressing (s I-h' Ther_e were no reactions to _100'0% Jolo_ba AICOhOI_m
occluded). Patches were applied 3 times/week for 3 weeks to @Ithy subjects. In the group of patients, 1 reaction (x reaction
0 i in: i
same location. Patches were removed by the volunteers 24 h a{:ﬂe]roo'O/o Jojoba Alcohol) was obse_rved at3o min, no react|0_ns
application and the test area was examined before edigre observed at 24 h. The reactions observed in the patient
application for reaction. A challenge patch was applied 2 WeeﬁntrOI group incl_uded one reactipn (+ reaction to 100.0% oleyl
after final induction patch to an area adjacent to the inducti COh_OI) at 30 m(|)n and no react_|0ns at 24 h. There were no
area. The patch was removed after 24 h and scored 24 and ﬁ%"t'ons to _10'0/0 oleyl alcohol in the_ h_ea_lthy group of control
after application. All readings were negative throughout the te%fbjeCtS' Jojoba Alcohol was not a skin irritant.
period. The authors concluded that Simmondsia Chinengigjoba Mixtures
(Jojoba) Seed Oil does not have a potential for dermal irritation

or allergic contact sensitization. California Skin Research Institute (1997a) performed a test on a
_ Jojoba product (a mixture of Jojoba Esters, isopropyl jojobate,
Hydrolyzed Jojoba Esters and Jojoba Alcohol) for irritation. There were no signs of irritant

International Research Services Inc. (2006) assessed the gﬁﬁnat'tt's'

sensitization potential of a mixture of Hydrolyzed Jojoba Estefsj|| Top Research, Inc. (1998a) performed a repeated insult patch
and water (20:80 wt.%). The test material (diluted to 10%) w@sst of a mixture of isopropyl jojobate, Jojoba Alcohol, Jojoba
applied to subjects (n = 104) Monday, Wednesday, and Friday foters and tocopherol (approximate weight % 35:35:30:0.1). The
8 applications. After a 10- to 14-day rest, the challenge patch wast substance (100%; amount not provided) was applied to the
applied. The site was evaluated at 24 and 72 h. There weresghe site on the skin of subjects (n = 100; 18 years old or older)
adverse effects due to the test material. There was no evidencgpt3 weeks. After ~2 weeks rest, the test substance was applied

sensitization. The researchers concluded that there wast9oq new site on the skin. There were no adverse reactions
evidence of potential clinical irritation under normal useported during the course of this study.

conditions. _ _
Hill Top Research, Inc. (1998b) performed a repeated insult patch

Jojoba Esters test of Jojoba Esters/Hydrogenated Jojoba Oil. The test article
as one lot of Jojoba Esters/Hydrogenated Jojoba Oil (white
ystals; 0.2 g). It was repeatedly applied at 100% to the same
e on the skin (site not specified) for 3 weeks to the subjects
(100 men and women). After 2 weeks rest, the test article was

Leberco Testing, Inc. (1995b) reported a repeated insult patch &
of Jojoba Esters 70 (10% in mineral oil) to the upper back &f
subjects (n = 53) on Monday, Wednesday, and Friday for
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reapplied to different sites. The sites were read for sensitizati®5:35:30:0.1). The test substance (100%; 0.2 ml) and the control
at 48 and 96 h. One subject had a dermal response of grade (Histilled water) were applied to the paraspinal region of the
the Jojoba Esters/Hydrogenated Jojoba Oil at the 48-h observasabjects (n = 17; age 23 to 60) for ~24 h. The test sites with the
which subsided by the 96-h observation. A second person hadti substance were exposed to UV radiation (16°J/am) at

same reaction to the Jojoba Esters/Hydrogenated Jojoba Oil ateheh subject’s minimal erythema dose and the controls sites were
48-h observation both of which subsided by the 96-h observatigmotected from the radiation. Visual evaluations were performed
The researchers concluded that the Jojoba Esters showedonall test sites 1, 24, 48, and 72 h after patch removal. There
evidence of contact sentisization. were no adverse effects during this study. There was 1
erythematous reaction at the 48-h evaluation which resolved by
the 72-h evaluation. The researchers concluded that the mixture
Simmondsia Chinensis (Jojoba) Seed Oil did not exhibit significant phototoxicity potential when compared

. . to the negative control.
CTFA (1985¢) submitted a report where the phototoxicity of a lip

balm product containing 20.0% Simmondsia Chinensis (Jojoba) MMARY
Seed Oil was evaluated using 10 subjects. In half of the subjegﬁ
~0.2 g of the test substance was applied for 24 h to the inner
aspect of the right forearm, and, in the remaining half, to the inr@immondsia Chinensis (Jojoba) Seed QOil

aspect of the left forearm. Similarly, the nonirradiated control site 9 bmitted d h | 4 th
was on the inner aspect of the right or left forearm. After pathl A (1985€) submitted a study that evaluated the

removal, reactions were scored according to the scale: 0 %:otoallergenicity of a lip balm product containing 20.0%

Phototoxicity

btoallergenicity

evidence of any effect) to 4 (deep red erythema with vesiculati Hﬂlr;m?nﬂsia Cg.inensis (Jojot_)a) S(Ted oil usi?gso subéects. For
or weeping). The test sites were then irradiated for 15 min witid| Of the subjects, approximately 0.2 g of the product was

UVA light (dose = 4,400 pW/cm2) at a distance of approximate plied for 24 h to the inner aspect of the left arm, and for the

10 cm. In each subject, the nonirradiated control site w ynaining half, to the inner aspect of the right arm. - Likewise,

shielded with aluminum foil during irradiation of the test siteS!tes on the inner aspect of the right or left arm served as control

Reactions were scored at the end of exposure and 24 and 4§qpirradiated) sites. Each application was made via an occlusive
ch on Mondays, Wednesdays, and Thursdays for a total of 9

later. None of the subjects had reactions, and the product \,9% ) 2 SO

classified as nonphototoxic induction applications. If irritation was not observed, all
' applications were made to the same site.

CTFA (1985f) submitted a report where a total of 102 female

subjects (18-49 years old) participated in an outdoor use rdafter patch removal,_ each . s_ite was ;ubjectgd to
Each subject used a sunscreen oil containing 0.5% Simmond g—erythemogemc ultraviolet radiation for 15 min at a distance
10 cm from the source. The dosage of UVA light was

Chinensis (Jojoba) Seed Qil for 2 h (in sunlight) on 2 consecutif X I I h - radiated | si
days. The subjects were evaluated at 24 and 48 h post-exposip@roximately 4,400 pw/cm Each non-irradiated control site

Three subjects experienced slight, transient discomfort that wWAgs covered d””r!g |rraQ|at|on of the opposite arm. Irradiated
considered to be clinically insignificant. sites were scored immediately after patch removal and 24 h after

UV light exposure (72 h after irradiation on Friday) according to
Jojoba Alcohol the scale: 0 (no evidence of any effect) to 4 (deep red erythema
. - . ith vesiculation or weeping). After a 13- to 18-d nontreatment
Ta_guchl (no d.ate) evaluated the phototoxmlty of ‘?OlOba AICOhE riod, a challenge patc% V\?a)ls applied for 48 h to a new site, and
using 60 subjects. Twenty subject (healthy skin) were pat gactions were scored after patch removal. The test site was then

tested with 10.0% and 100.0% Jojoba Alcohol, and 40 subje diated and scored 24 h later. No reactions were observed, and
(contact dermatitis patients) were patch tested with 100.0% Joj a product was classified as non-photoallergenic '

Alcohol. Oleyl alcohol, at concentrations of 10.0% (norma
subjects) and 100.0% (patients), served as the control. Pataase Reports

containing the test substance were applied to the upper back for
g iy Pp Wﬁmtke et al. (1996) reported on a case of a 44-yr-old woman

o applied moisturizing cream to her face daily for at least 5 yr.
Ethe 3 months before presentation she had itching a few hours

24 hintervals according to the scale 0 and 4+. The only react er application. The past 2 weeks there was dermatitis on her
was a * reaction observed in one of the patients. Reactions & She was patch tested W'th the standard European ointment
not observed in any of the normal subjects. No reactions weld 'S the cream she was using, "’?”d arelated cream by the same
observed at control sites that had been treated with oleyl alcofBpnufacturer. She tested negative for everything except the

The authors concluded that Jojoba Alcohol was not phototoxiEr)oisturizing cream she had been using. She was then patch tested
with all of the individual ingredients of the cream; 20 controls (10

Jojoba Mixtures men, 10 women) were also tested for irritation. The woman tested
ositive for “Jojoba Oil” (1.5%, ++), myristyl lactate (0.5%) and
aleated soybean oil (1.5%, +), maleated soy bean oil (1.5%) not

@eodorized (?+), and glyceryl stearate (4.9%) and

y{%lyoxyethylene 23-lauryl ether (+). There was only 1

48 h. Each test site was then irradiated with the minimal erythe
dose of black light. Neither the duration of exposure nor t
intensity of the light source was stated. Reactions were score

California Skin Research Institute (1997b) performed
phototoxicity study on a mixture of isopropyl jojobate, Jojob
Alcohol, Jojoba Esters and tocopherol (approximate weight
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guestionable reaction to glyceryl stearate (4.9%) andeanlingratsfed Simmondsia Chinensis (Jojoba) Seed Wax had
polyoxyethylene 23-lauryl ether by 1 male in the control groupeduced weight gain. Digestibility of the Wax was 41%. Fecal
Contact with the company revealed that the formulation had bematter contained 51% fat when the rats were fed 12% Simmondsia
changed about 2 years prior to the patient’s presentation and thenénensis (Jojoba) Seed Wax. Efficiency of energy conversion
were 2 other suspected cases of contact dermatitis due to e half that of the control diets.

cream. Orally administered jojoba liquid wax to rats inhibited

SUMMARY carrageenin-induced edema at 5 and 10 ml/kg. In a chick’s
Thi f fth . di Si mbryo chorioallantoic membrane test, jojoba liquid wax reduced
IS salety assessment of the cosmetic ingredients 'mmoncgﬁ@granulation tissue weight by 15.8% and 38% at 30% and 50%,

Chinensis (Jojoba) Seed Oil (originally Jojoba Oil) an tivel dt trols. E d induced b
Simmondsia Chinensis (Jojoba) Seed Wax (originally JojokﬁSloeC Ively, compared fo contro’s. =ar edema induced by a

, . . oton oil/ethanol/pyridine/ethyl ether solvent was reduced b
Wax) also includes Hydrogenated Jojoba Oil, Hydrolyzed Jojo % and 43.6% pgt 30% ar>1/d 50%, respectively, with Ies};
Esters, Isomerized Jojoba Oil, Jojoba Esters, Simmond ' !

gutrophil infiltration and hyperemia compared to controls.

Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojo ar{'oba liquid wax injected at 5 and 10 mi/kg reduced NO levels

Oil. Jojoba products (except Synthetic Jojoba Oil) are based 1.4% and 32.8%, respectively, after the injection of sterile air
the esters from the fixed oil expressed or extracted from seed§h n Iippolysacchariaes frork c,oli compared to controls

the. desgrt shr.ub, JOJobSJmmo_ndS|a chinensisSimmondsia roton oil-induced myeloperoxidase activity of rats’ ears was
Chinensis (Jojoba) Seed Oil is composed _almost _complet ¥creased by jojoba liquid wax at 30% and 50% by 29% and
(97%) of wax esters of monounsaturated, straight-chain acids 1396, respectively

alcohols with high-molecular weights (C16-C26). These wax ' '
esters exist principally (83%) as combinations of C20 and C&mmondsia Chinensis (Jojoba) Seed Oil increased blood
unsaturated acids and alcohols. Simmondsia Chinensis (Jojotia)lesterol levels in rabbits fed a cholesterol-free diet. Rabbits
Seed Oil is stable and resists oxidation. The amount afedl a diet consisting of 1% cholesterol and 2% Simmondisa
composition of the oil expressed frddn chinensiseeds varies Chinensis (Jojoba) Seed Oil was 40% lower compared with
with maturity of the seeds and somewhat with location and climatentrols.

conditions surrounding the plant.
" trrounding P Simmondsia Chinensis (Jojoba) Seed Oil inhibits hydroysis of

Impurities include lead up to 0.8 ppm and arsenic up to 0.1 ppwitamin A esters in chicks and rats.

Simmondsia Chinensis (Jojoba) Seed Oil in cosmetic products Neken tested for acute toxicity, Simmondsia Chinensis (Jojoba)
increased from 188 in 1989 (in concentrations up to 25%) to 1138ed Oil was not toxic to mice at 1.69 ml/10 g. Fewer than 50%
usesin 2007 at up to 100%. Simmondsia Chinensis (Jojoba) Seérhts died when administered 21.5 ml/kg Simmondsia Chinensis
Wax had no uses listed in 1989 and is currently reported to @@®joba) Seed Oil. The acute oral toxicity of a lip balm with
used in 8 cosmetic products at up to 2%. Hydrogenated Jojdta0% Simmondsia Chinensis (Jojoba) Seed Oil was greater than
Oil is reported to be used in 71 cosmetic products, Jojoba Est&8 g/kg. Simmondsia Chinensis (Jojoba) Seed Wax was not
in 121 cosmetic products, Simmondsia Chinensis (Jojoba) Butt#assified as a toxic substance in rats at 5.0 g/kg. Orally
in 18 cosmetic products, Jojoba Alcohol in 21 cosmetic productgiministered Jojoba Esters (15, 30, 60, 70) were not toxic to rats
and Synthetic Jojoba Oil in 6 cosmetic products at up to 31%t5 g/kg. Jojoba Esters (iodine values 40 and 60) were not toxic
44%, 6%, 1%, and 0.1%, respectively. Hydrolyzed Jojoba Estéos white rats at 5.0 g/kg; the rats survived for 14 d after
are in 86 cosmetic products up to 2%. Isomerized Jojoba Oiladministration. Orally administered Jojoba Alcohol was not toxic
not reported as being used. to rats at 50 mi/kg.

Simmondisia Chinensis (Jojoba) Seed Oil was detected in tBenmondisa Chinensis (Jojoba) Seed Oil administered in the diet
feces of mice fed the ingredient at 0.5 to 1.69 mg/10 g. of rats resulted in 10% mortality in all 3 exposures (1.0, 2.0, and

. . . . . . 3.0 g/d). Simmondsia Chinensis (Jojoba) Seed Oil fed to rats
Simmondsia Chinensis (Jojoba) Seed Oil penetrated nude MOHSfuced food consumption but did not affect food transit time.

skin. The main route of penetration was the hair follicl : : ;
) i . . . - . NIC8\hen rats in another study were fed up to 9% Simmondisa
Simmondsia Chinensis (Jojoba) Seed Oil in an emulsion with B y P >

Bhi is (Jojoba) Seed Qil in their diet fi to4 ks, th
96 and Capmul in 40% water delivered Fluconazole through n inensis (Jojoba) Seed Oil in their diet for up to 4 weeks, there

. e no deaths and no clinical signs. Lipid content in the feces
born mouse skin at a greater rate than gel bases. Onlya s g

amount of radio-labeled Simmondsig Chinensis (Jojoba) Sgggl ggiitzoirrwé?:;rsaetlé)?nlr;ﬁ;erz?%iddc:)osseeg(:gﬁsrwdently. White blood
Wax injected subcutaneously into albino mice was absorbed into

carcass and the lipid fractions of the brain and liver. Followingats administered Simmondsia Chinensis (Jojoba) Seed Wax
the injection of the radio-labeled Simmondsia Chinensis (Jojobs)bcutaneously 6 d/week for 7 weeks at 1 mi/kg survived. Blood

Seed Wax in mice, the greatest counts of radioactivity were in tbieemistry values were similar between controls and treatment
liver, brain, lungs, and carcass lipids. groups. Simmondsia Chinensis (Jojoba) Seed Wax was not toxic

. . . . . . h lied to the shaved backs of gui igs 6 d/week for 20
Simmondsia Chinensis (Jojoba) Seed Oil altered the penetrat{vlég:ESasg ,lg 0 (5), g/igs aved backs orguinea pigs weextor

of aminophylline and Diclofenac when applied in a
microemulsion. Simmondsia Chinensis (Jojoba) Seed Oil was not dermally
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irritating when applied to guinea pigs at 0.5 ml for 15 d. Whemutagenic using. typhimuriungstrains TA98, TA100, TA1535,
applied to intact and abraded skin of white rabbits in a lip balmanhd TA1537) andk. coli (strain WP-2) at 1.25 to 40.0 nl/plate,
20%, Simmondsia Chinensis (Jojoba) Seed Oil was minimalith and without metabolic activation. There was no mutgenicity
irritating with a mean score of 0.33 out of 4. Jojoba Esters (18hserved in an Ames test of a mixture of isopropyl jojobate,
30, 60, and 70) were not irritating to the intact and abraded skiojoba Alcohol, Jojoba Esters, and tocopherol (35:35:39:0.1
of albino rabbits at 0.5 ml under an occluded patch for 24 Wt.%) usingS. typhimurium(strains TA98, TA100, TA1535,
When applied to the intact and abraded skin of albino rabbits, t@é153, and TA1538) an#. coli (strain WP-2).

Jojoba Esters (iodine values of 40 and 60) were non-irritati
after 24 h under an occluded patch. Simmondsia Chinen
(Jojoba) Seed Wax was not irritating to albino rabbits. A Derm
Irritection test found Hydrolyzed Jojoba Esters and water (20:

e of 26 patients, all with a history of either eczema or
Frmatitis, had a slight eczema reaction to refined and crude
mmondsia Chinensis (Jojoba) Seed Oil after 24 h of exposure.

wt.%) to be non-irritating at 25 and 125 ml. Jojoba Alcohol wa her_l repeated with 20 more patients, there was 1 patient with a
found to be non-irritating to the skin of albino marmots at 10.0dgaction after patch removal. There were no reactions among the

in refined Simmondsia Chinensis (Jojoba) Seed Oil. control group. ”?_3 conta_ct derma_\titis _study_ of 6. patients
( (Jojoba) suspected of sensitivity to Simmondsia Chinensis (Jojoba) Seed

Simmondisa Chinensis (Jojoba) Butter was classified as a n@it, 5 had positive reactions to 20% Simmondsia Chinensis
irritant when applied to the intact and abraded skin of Ne@ojoba) Seed Oil in olive oil and 20% Simmondsia Chinensis
Zealand white rabbits at 0.5 ml for 24 h under an occluded pat¢dojoba) Seed Oil in liquid petrolatum. When applied to the
Jojoba Alcohol, up to 50% in refined Simmondsia Chinensjgerson with no reaction, pure Simmondsia Chinensis (Jojoba)
(Jojoba) Seed Oil, showed no signs of irritation at th8eed Oil as a hair dressing resulted in contact dermatitis of the
macroscopic level when applied to the intact and abraded skinselp. There were no reactions among the control group.

white rabbits for 15 and 30 d. Microscopic evaluation revealed . _ _ . . : . .
light to medium incrassation of the geprminative zone of tH% lip balm with 20% Simmondsia Chinensis (Jojoba) Seed Oil

epidermis and light dermal irritation. After 15 d, 25% Jojob&"'fls _applied to the lips O.f 200 Qdults for 4 d there was no
Alcohol induced redness, induration, and swelling. After 30 H'rlta_tlon observed. The skin irritation and sen5|t|zat|on_ potential
25% Jojoba Alcohol induced redness; 50% induced redneggth's “p_ balm was tesf(ed on th_e bac_ks_ Of. heqlthy subjects. _(_)ne
induration, and swelling. Histopathological examination wa Ubject in 208 had mild, transient irritation in a non-specific
negative for other signs of irritation. The Draize test on albirffture- There were no other reactions.

marmots was negative at 10% Jojoba Alcohol, in refined, a modified Draize-Shelanski repeat insult patch test of
Simmondsia Chinensis (Jojoba) Seed Oil. Simmondsia Chinensis (Jojoba) Seed Oil, there were no allergic

Simmondsia Chinensis (Jojoba) Seed Oil was non- to inghfI?";‘CtionS in 152 normal subjects.

irritating  when instilled into the eyes of white rabbitsin a repeated insult patch test of Jojoba Esters 70 (10% in mineral
Simmondsia Chinensis (Jojoba) Seed Wax was not classifieda#i§ applied to the backs of subjects 3 d/week for 3 weeks, did not
an ocular irritant when instilled into the eyes of white rabbit$roduce a reaction during the induction phase. When reapplied

Jojoba Esters (15, 30, 60, and 70) were not classified as oclafeeks later, 1 subject had a low level reaction at the 24 h
irritants when instilled into the eyes of albino rabbits. Jojob@ading.

Esters (iodine values of 40 and 60) were not classified as ocular

irritants when instilled into the eyes of albino rabbits. In thdojoba Esters (20, 30, 60, and 70) and a Jojoba mixture (Jojoba
Eytex test, Jojoba Esters (15, 20, and 30) were found to be nE§ters, isopropyl jojobate, and Jojoba Alcohol) applied to 15
irritating. Jojoba Esters in water (20:80 wt.%) was found to albjects produced no signs of irritant dermatitis. In a repeated
non-irritating in a chorioallantoic membrane vascular assalSult patch test of a mixture of isopropyl jojobate, Jojoba
Jojoba Alcohol, at 12.5%, 25.5%, and 50% in refinedlcohol, Jojoba Esers and tocopherol (35:35:30:0.1 wt.%) on 100

Simmondsia Chinensis (Jojoba) Seed Oil, produced no reacti$§®jects, there were no adverse reactions.

in the_ cornea or iris w_hen instilled into the eyes of _rabbits,;n a repeated insult patch test of Simmondsia Chinensis (Jojoba)
Reactions in the conjuctivae did not last past 24 h. A mixture 8L.q4 ol (2 separate lots, yelow and clear) and Jojoba

|sopropyl J_OJObate’O‘]OJOba Alcohol, Jojoba Esters_ 6?nd_toco_pheE%ters/Hydrogenated Jojoba Oil on 100 subjects there was 1 grade
(35'35'30'0'1_ Wt.%) was found to be non-iritating in & reaction to all 3 test substances at 48 h which resolved by the
chorioallantoic membrane vascular assay. 96-h reading. One other person had a similar reaction to the clear

Simmondsia Chinensis (Jojoba) Seed Wax was moderat&ijmmondsia Chinensis (Jojoba) Seed Oil and another to the
comedogenic, score 2.67. Jojoba Esters was noncomedogetfioba Esters/Hydrogenated Jojoba Oil. Inarepeated insult patch

when tested on white rabbits. Jojoba Esters were found to be n§§t of Simmondsia Chinensis (Jojoba) Seed Oil at 100% on 100
to slightly- comedogenic in mineral oil. subjects, there were no dermal reactions during course of the

study.
Simmondsia Chinensis (Jojoba) Butter was found to non-

mutagenic in an Ames test usiBgtyphimuriun{strains TA97, In a skin sensitization test of Hydrolyzed Jojoba Esters in water
TA98, TA100, and TA 102) up to 1000 mg/plate with and withou20:80 wt.%) diluted to 10% there were no reactions nor evidence
metabolic activation. Jojoba Alcohol was found to be norf sensitization.
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In a patch test of Jojoba Alcohol at 10.0% and 100.0% on 28sted ingredients were genotoxic and there were no structural
healthy patients and 40 contact dermatitis patients, there wereaherts for carcinogenicity. The Expert Panel expressed concern
reactions in the healthy test group. In the dermatitis patientegarding pesticide residues and heavy metals that may be present
there was 1 mild reaction to the 100.0% Jojoba Alcohol at the BO botanical ingredients, including Jojoba derivatives. They
min observation. stressed that the cosmetic industry should continue to use the
. - . . . _ . necessary procedures to limit these impurities in the ingredients
L'.p balm con_talnlng 20.0% Slmmonds_la C_hlnen5|§ (Jojoba) Seggfore blending into cosmetic formulations. It was noted that the
Oil was applied to the forearms and irradiated with UVA for 1 nthetic Jojoba Oil was actually produced in the laboratory and

min. There were no reactiqns ar_ld the_ lip b"’."m was classifie_d processed from the actual Simmondsia Chinensis (Jojoba)
non-phototoxic. Simmondsia Chinensis (Jojoba) Seed Oil in&, .4 ol or Wax

sunscreen at 0.5% was administered to 102 subjects in sunlight for

2 consecutive days and found to be non-phototoxic. A mixture®he CIR Expert Panel recognized that there are data gaps
isopropyl jojobate, Jojoba Alcohol, Jojoba Esters and tocopheregarding use and concentration of these ingredients. However,
(35:35:30:0.1 wt.%) was found to be non-phototoxic at 100%. the overall information available on the types of products in which

a photoallergenicity test of a lip balm containing 20.0%hese ingredients are used and at what concentrations indicate a
Simmondsia Chinensis (Jojoba) Seed Oil on 30 subjects, the piattern of use, which was considered by the Expert Panel in
balm was applied and irradiated with UVA to the inner arm 8ssessing safety.

d/week for 3 weeks. After a 13- to 18-day rest, the lip balm was

reapplied for 48 h. There were no reactions observed and %](QNCLUSION

product was classified as non-photoallergenic. Jojoba Alcohol.Giinmondsia Chinensis (Jojoba) Seed Oil, Simmondsia Chinensis
10.0% and 100.0%, applied to healthy patients and contggbjoba) Seed Wax, Hydrogenated Jojoba Oil, Hydrolyzed Jojoba
dermatitis patients and irradiated with UVA, resulted in 1 milgsters, Isomerized Jojoba Oil, Jojoba Esters, Simmondsia
reaction in one of the dermatitis patients. Chinensis (Jojoba) Butter, Jojoba Alcohol, and Synthetic Jojoba

There was a case history of a woman who had itching dermatng are safe as cosmetic ingredients in the practices of use and
gcentration as discussed in this safety assessment.

after using a moisturizing cream. Patch tests were negative for #?
ingredients in the cream except for “jojoba oil” and otheREEFERENCES

ingredients. ) ) ) _ o
American Oil Chemists’ Society (AOCS). 1997. AOCS official

DISCUSSION method Cd 12b-92. Internet site accessed May, 2007.
Jﬂtp://www.aocs.org/tech/onIinemethods/search.asp?id:405&

The Cosmetic Ingredient Review Expert Panel noted that ther ; ; .
Ic ‘ngredi VIeW EXp rocess=view. Arquette, J., M. Cummings, and J. Reinhardt.

were new uses listed in baby and eye products. Since the origin . NP ) LS
safety assessment did not break down the categories of use to t 9?' Jojoba esters in lipstickéosmetics Toiletries Mag
extent that is now in practice, it was considered likely that 3:63-65, 67.

Simmondsia Chinensis (Jojoba) Seed Oil and Wax were usedifiman, S., S. Vega, S. Belfer, and A. Shani. 1998.
these products. Simmondsia Chinensis (Jojoba) Seed Oil is usedunctionalization at the double-bond region of jojoba oil. 9.
up to 100% in bath products, which would be diluted when used Solid-state nuclear magnetic resonance characterization of
and in bOdy and hand creams, etc., which would not be d“UtEdsubstituted jojoba wax Chemica”y bonded to a p0|y5tyrene
The Expert Panel considered, therefore, that exposure to 100%natrix. JAOCS75:521-525.

use concentration was possible. _ ) ) o
Bio-Technics Laboratories, Inc. 1990a. Comedogenicity study on

In the absence of inhalation toxicity data, the Panel determinedHydroba 70, a jojoba wax. Unpublished data submitted by
that Simmondsia Chinensis (Jojoba) Seed OQil, Hydrogenated]ojoba Growers and Processors, Inc. 4 péges_

Jojoba Oil, Jojoba Esters, and Jojoba Alcohol can be used safely ) _ o

in hair sprays, because the ingredient particle size is rdi0-Technics Laboratories, Inc. 1990b. Comedogenicity study on
respirable. The Panel reasoned that the particle size of aerosdransjojoba-60, a jojoba ester. Unpublished data submitted by
hair sprays €38 um) and pump hair sprays (>§0n) is large Jojoba Growers and Processors, Inc. 4 pages.

compared to respirable particulate sizesQ(um).

The Expert Panel recognized that these ingredients can enhance
the penetration of other ingredients through the skin (e.g-
fluconazole and aminophylline). The Panel cautioned that care 1 . . N .
should be taken in formulating cosmetic products that may contain _Were ingredients in this group not in current use to
these ingredients in combination with any ingredients whoz’g used in the futu_re, the expectation IS that they would be used
safety was based on their lack of dermal absorption data, or wif rodpct categories and at concentrations comparable to
dermal absorption was a concern. others in the group.

Based on the composition of these ingredients, there were no 2Available from the Director, Cosmetic Ingredient
structural alerts for reproductive/developmental toxicity and theReview, 1101 17 Street, NW, Suite 412, Washington, DC
ingredients are not expected to easily penetrate skin. None of 20836.
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Bio-Technics Laboratories, Inc. 1990c. Comedogenicity study @iTFA. 1985c. CIR safety data test summary response form.
Transjojoba-30, a jojoba ester. Unpublished data submitted byOcular irritation study on a lip balm product containing 20.0%
Jojoba Growers and Pocessors, Inc. 3 pages. jojoba oil. Unpublished data submitted by CTFA. 1 page.

Bower D. 1999. Unpublished information on hair spray particlE€TFA. 1985d. CIR safety data test summary response form.
sizes provided at the September 9, 1999 CIR Expert PaneFour-day clinical use test on a lip balm product containing
meeting? 20.0% jojoba oil. Unpublished data submitted by CTFA. 1

Brown, J.H. 1984. Jojobutter-51 - A primary dermal irritation page-

study in rabbits.Cosmet. Toilet. 99:57-58. CTFA. 1985e. CIR safety data test summary response form.
Human repeated insult patch test, phototoxicity test, and
photoallergenicity test on a lip balm product containing 20.0%
jojoba oil. Unpublished data submitted by CTFA. 4 pages.

Brown, J.H., D.J.G. Arquette, R. Kleiman, S. Koritala, and J.
Reinhardt. 1997. Oxidative stability of botanical emolients.
Cosmetics Toiletries112:87-90,92,94,96-98.

. - ] CTFA. 1985f. CIR safety data test summary response form.

Buckley, P. 1981. Jojoba - Liquid goltidanuf. Chem52:35. Two-day human outdoor use test on a sunscreen oil containing

California Skin Research Institute. 1997a. Primary irritation patch0.5% jojoba oil. Unpublished data submitted by CTFA. 2
study in humans; Report no.: 97-068. Unpublished datapages.

submitted by CTFA, September 17, 2007. 44 pages CTFA. 1988. CIR safety data test summary response form.

California Skin Research Institute. 1997b. Phototoxicity study. Reépeated insult patch test on a topical oil containing 0.5%
Unpublished data submitted by CTFA, September 17, 2007. 1gojoba oil. Unpublished data submitted by CTFA. 2 pages.2

pages. CTFA. 1989. CTFA specification on jojoba oil. Unpublished data
Celsis Laboratory Group. 1999a. Evaluation of a sample 8gbmitted by CTFA. 1 pade.
Floraesters K-20W Jojoba. Unpublished data submitted bytE@rFA 2007. Updated concentration of use Simmondsia
gosmet:;:, I?”;gg’? a5nd Fragrance Association (CTFA), Chinensis (Jojoba) Seed Oil, Simmondsia Chinensis (Jojoba)
eptember 17, .5 pades. Seed Wax, Hydrogenated Jojoba Oil, Simmondsia Chinensis

Celsis Laboratory Group. 1999b. Report of analysis; Florasovs(0joba) Butter, Jojoba Esters, Hydrolyzed Jojoba Esters, Jojoba

K-80 Jojoba. Unpublished data submitted by CTFA, SeptemberAlcohol, Synthentic Jojoba Oil, Isomerized Jojoba Oil.
17, 2007. 1 page. Unpublished data submitted by CTFA, August 8, 2007. 7
page<.
Celsis Laboratory Group. 1999c. Evaluation of mutagenicity _ _ _
potential for Fluoaesters IPJ by the Ames mutagenicity ass&veck, A.C. 1997. Skin treatments with plants of the Americas.
Unpublished data submitted by CTFA, September 17, 2007. 9cosmet. Toiletries112:47-48, 50, 52-56, 59-60, 63-64.

pages. Elder, R.L. ed. 1992. Final report on the safety assessment of

Chung, H., T.W. Kim, M. Kwon, I.C. Kwon, and S.Y. Jeong. jojoba oil and jojoba waxl Amer. Coll. Toxicol. 11:57-74.

2001. Oil components modulate physical characteristics aﬁjlaithy H.M. and K.M.F. El-Shaboury. 2002. The development
function of the natural oil emulsions as drug or gene delivery cu,tin.a .Iipogel.s .aﬁd gel micrbemulétion for topical

system.J Controlled Release’1:339-350. administration of Fluconazole. AAPS PharmSciTech 3. Internet
Clarke, J.A., and D.M. Yermanos. 1981. Effects of ingestion of Site accessed April 2007. http://www.aapspharmscitech.org.
jojoba oil on blood cholesterol levels and lipoprotein patterns, . .-onmental Protection Agency (EPA). 2006. Jojoba oil

ig New Zleoazlgffogvgiﬁ;abbitsBiochem. Biophysics. Res. (067200) fact sheet. Internet site accessed May, 2007.
ommun ' ) ' http://www.epa.gov/pesticides/biopesticides/ingredients/facts

Consumer Product Safety Commission. 2007. Federal Hazardoudeets/factsheet_067200 htm.
Substance Act. Code of Federal Regulations 1500'3:404'4355quisabel, A., R.M. Hernandez, M. Igartua, A.R. Gascon, B.
Consumer Product Testing Co. 2003. Repeated insult patch tesalvo, and J.L. Pedraz. 1997. Production of BCG alginate-PLL

100% Simmondsia Chinensis (Jojoba) Seed Oil. Unpublishegmicrocapsules by emulsification/internal -~ gelation.
data submitted by CTFA August 13, 2007. 13 pages. Microencapsulation14:627-638.

Cosmetic, Toiletry, and Fragrance Association (CTFA). 1985Esquisabel, A., R.M. Hernandez, M. Igartua, A.R. Gascon, B.
CIR safety data test summary response form. Acute oral toxicityCalvo, and J.L. Pedraz. 2002. Preparation and stability of
study on a lip balm poduct containing 20.0% jojoba oil. @garose microcapsules containing BG@Jicroencapsulation
Unpublished data submitted by CTFA. 1 page. 19:237-244.

CTFA. 1985b. CIR safety data test summary response forfrioratech. 2005a. Product specification and manufacturing

Primary skin irritation study on lip balm product containing Method Floraesters® 20, 30, and 60. Unpublished data
20.0% jojoba oil. 1 page. submitted by CTFA, September 17, 2007. 2 pages.
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Floratech. 2005b. Product specifications and manufacturidgnsen P.A. and D. O’'Brien. 1993. Industrial HygienéAémosol
process of Floraesters® 15. Unpublished data submitted byMeasurement. Principles Techniques and Applicatieds. K.
CTFA, September 17, 2007. 1 p&ge. Willeke, P.A. Baron. New York: John Wiley and Sons, Inc.,

e . 538-540.
Floratech. 2005c. Product specifications and manufacturing

porcess of Floraesters® 70. Unpublished data submitted byghnsen, M.A. 2004. The Influence of Particle Si3pray
CTFA, September 17, 2007. 1 p&ge. Technology and MarketindgNovember:24-27.

Floratech. 2005d. Product specification Floraesters® K-20VWKalscheuer, R., T. Stoveken, H. Luftmann, U. Malkus, R.
Unpublished data submitted by CTFA, September 17, 2007. Reichelt, and A. Steinbuichel. 2006. Neutral lipid biosynthesis

Floratech. 2006. Product specifications and manufacturingin engineered Escherichia coli: Jojoba oil-like wax esters and
: : fatty acid butyl esterdppl. Env. Microbiol. 72:1373-1379.
method Floraesters® IPJ. Unpublished data submitted bya ¥ acid butyl estersippl. Env. Microbio

CTFA, September 17, 2007. 2 pages. Kampf, A., S. Grinberg, and A. Galun. 1986. Oxidative stability

- . . f jojob J. Amer. Oil Chem. S063:246-248.
Food and Drug Administration (FDA). 2006. Cosmetic product Of jojoba wax mer. & em. 50

formulation and frequency of use data. FDA databaskeberco.Celsis Testing. 1997. Ocular irritation screen Floraesters
Washington:FDA. IPJ Lot#: FEEB 25 using the chorioallantoic membrane

. . I CAMVA). Unpublished dat bmitted b
DA. 2007. Cosmetic product formulation and frequency of use\g—llisl(::x aSre?J?Z?nybér 19 20())7 E?Bgééss ed data stibmitted by

data. FDA database. Washington:FDA.
eberco Testing, Inc. 1988a. Acute oral toxicity study

Gar_ver, WS, ‘]'D'. K_emp, and G.D. Kuehn. 19_92' kFIoraesters@ 15. Unpublished data submitted by CTFA,
high-performance liquid chromatography-based rad|0metr|cSeptemloer 17, 2007. 2 pades

assay for acyl-CoA:alcohol transacylase from joj@bralytical
Biochem 207:335-340. Leberco Testing, Inc. 1988b. Acute oral toxicity study
Floraesters® 30. Unpublished data submitted by CTFA,

Gottschalck, T.E. and J.E. Bailey, eds. 200&ernational September 17, 2007. 3 pages.

Cosmetic Ingredient Dictionary and Handbook?th ed.
Washington: CTFA. Leberco Testing, Inc. 1988c. Acute oral toxicity study

Floraesters® 60. Unpublished data submitted by CTFA
Habashy, R.R., A.B. Abdel-Naim, A.E. Khalifa, and M. M. o oo €S npubished data submitted by !

J . . . September 17, 2007. 3 es.
Al-Azizi. 2005. Anti-inflammatory effects of jojoba liquid wax eptember pages
in experimental model$harmacol. Res51:95-105. Leberco Testing, Inc. 1988d. Acute oral toxicity study

. _ Floraesters® 70. Unpublished data submitted by CTFA,
Hamm, D.J. 1984. Preparation and evaluation of September 17, 2007. 3 pades.

trialcoxytricarballylate, trialkoxycitrate, trialkoxyglycerylether,
jojoba oil, and sucrose polyester as low calorie replacementd @berco Testing, Inc. 1988e. Skin irritation study Floraesters®
edible fats and oilsJ. Food Sci. 49:419-428. 15. Unpublished data submitted by CTFA, September 17, 2007.

6 g
Heise, C., J. Décombaz, and K. Anantharaman. 1982. Energy page

value of jojoba oil for the growing rdnt. J. Vitam. Nutr. Res Leberco Testing, Inc. 1988f. Skin irritation study Floraesters® 30.
53:216. Unpublished data submitted by CTFA, September 17, 2007. 5

s
Hill Top Research, Inc. 1998a. Report for repeated insult patctPage
test (modified Draize procedure). Unpublished data submitté@berco Testing, Inc. 1988g. Skin irritation study Floraesters®
by CTFA , September 17, 2007. 7 pages.2 60. Unpublished data submitted by CTFA, September 17, 2007.

5 g
Hill Top Research, Inc. 1998b. Repeated insult patch test page

(modified Draize procedure) on jojoba oil and jojoba esterkeberco Testing, Inc. 1988h. Skin irritation study Floraesters®
Unpublished data submitted by CTFA, September 17, 2007. 5470. Unpublished data submitted by CTFA, September 17, 2007.
page<. 5 pageg.

International Jojoba Export Council. 2004. International JojoHdaeberco Testing, Inc. 1988i. Eye irritation study Floraesters® 15.
Export Council: Glossary. Internet site accessed Septembernpublished data submitted by CTFA, September 17, 2007. 9
2007. http://www.ijec.net/ijec_glaossary.html. page<.

International Research Services, Inc. 2006. A study to assessltbberco Testing, Inc. 1988;]. Eye irritation study Floraesters® 30.
skin sensitization potential of two (2) products when applied to Unpublished data submitted by CTFA, September 17, 2007. 9
the skin of 100 healthy human subjects in a shared panel assapage<.

Unpublished data submitted by CTFA, September 17, 2007. 60 _ N
par:g;é ished data submitied by eptember Leberco Testing, Inc. 1988k. Eye irritation study Floraesters® 60.

Unpublished data submitted by CTFA, September 17, 2007. 9
page<.
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Leberco Testing, Inc. 1988lI. Eye irritation study Floraesters® 78GS Canada, Inc. 2005f. Report of analysis Floraesters® 70.
Unpublished data submitted by CTFA, September 17, 2007. 9nbpublished data submitted by CTFA on September 17, 2007.
page<. 1 pagé

Leberco Testing, Inc. 1994a. Eytex Floraesters® 15. Unpublish8&S Canada, Inc. 2006. Report of analysis Floraesters® K-20W.
data submitted by CTFA, September 17, 2007. 3 pages. Unbpublished data submitted by CTFA on September 17, 2007.

Leberco Testing, Inc. 1994b. Eytex Floraesters® 30. Unpubhshed1 pag
data submitted by CTFA, September 17, 2007. 3 pages.  Shani, A. 1983. Jojoba oil and some of its derivatives in cosmetic

d health products C t. Chem. SpB8:42, 44.
Leberco Testing, Inc. 1995a. EytexFIoraesters®20.Unpublisheofln ealih producioap, Losme em. Spse:42,

data submitted by CTFA, September 17, 2007. 5 pages. Shevachman, M., N. Garti, A. Shani, and A.C. Sintov. 2008.
Enhanced percutaneous permeability of diclofenac using a new
QJ-type dilution microemulsionDrug Devel. Ind. Pharm
734:403-412.

Leberco Testing, Inc. 1995b. Repeated insult patch test 5
subjects. Unpublished data submitted by CTFA, September 1
2007. 10 pages.

. S , D. 198Bailey’s Industrial Oil and Fat Product¥ol. 2,
Marshall, M.V., A.J. Noyola, and J.H. Brown. 1983. Testing fo wern arey s noustnia b anc tal Froducty’o

r .
: TR 4th Ed. New York, NY:John Wiley and Sons.
mutagenic activity in jojobutter-51Soap, Cosmet. Chem y
59:40-42. Tada, A., Z.-L. Jin, J. Sugimoto, K. Sato, T. Yamazaki, and K.
Tanamoto. 2005. Analysis of the constituents in jojoba wax

McKeown, E.C. 1983. Jojoba: A botanical with proven d food additive by LC/MS/MEFood Hva. Sad
functionality. Cosmet. Toilet. 98:81-83. 22.81925_5020 addrive by 0oaryg. Sacapan

Miwa, T.K. 1971. Jojoba oil wax esters and derived fatty aci
and alcohols: Gas chromatographic analy&esSm. Oil Chem.
Soc 48:259-264.

dlsaguchi, M. No date. Test results on safety of jojoacohol (jojoba
alcohol) for cosmetic use. Unpublished data submitted by the
Jojoba Growers and Pocessors, Inc. 22 pages.

Miwa, T.K. 1973. Chemical aspects of jojoba oil. A unique w
from desert shrub Simmondsia californi€osmet. Perfum
88:39-41.

a)f'aguchi, M., and T. Kunimoto. 1977. Toxicity studies on jojoba
oil for cosmetic use€Cosmet. Toilet. 19:53-62.

Van Boven, M., P. Daenens, K. Maes, and M. Cokelaere. 1997.

Reing;‘fg; Jgﬁd aQSpJIi.:'aiti?) rnosw?n 13(?;};3{3?aL?rilpir;ﬂigﬁég/aSZte;Content and composition of free sterols and free fatty alcohols
i . ! ' in jojoba oil. J. Agric. Food Chem45:1180-1184.
submitted by Jojoba Growers and Processors, Inc., 1990. 46” Jojoba ol gre. oo ©

page<. Verschuren, P.M. 1989. Evaluation of jojoba oil as a low-energy

fat. 1. A 4-week feedi tudy in ratd. Fd. Chem. Toxi
Schwarz, J.S., M.R. Weisspapir, A. Shani, and S. Amselem. 19962a7.35_44 week 1eeding siudy i ra em. Toxie

Enhanced antiinflammatory activity of diclofenac in jojoba oil
submicron emulsion creard. Appl. Cosmetol. 14:19-24. Verschuren, P.M. and D.H. Nugteren. 1989. Evaluation of jojoba

. . oil as a low-energy fat. 2. Intestinal transit time, stomach
Scott, M.J., and J.J. Scott, Jr. 1982. Jojba oil [lettekr] Am. ; ; P ] ; o
Ncad. Dermatol. 6.545. emptying and digestibility in short-term feeding studies in rats.

J. Fd. Chem. Toxi27:45-48.

SGS Canada, Inc. 2005a. Report of analysis Floraesters® | LH. CC W d SC. K 2007. Vehicl d
Unbpublished data submitted by CTFA on September 17, 200 ng. =+, ~.~. Wang, anc ».L. Auo. . venicie an

enhancer effects on human skin penetration of aminophylline
1 pagée p pny

from cream formulations: Evaluation in vivo. J. Cosmet. Sci.
SGS Canada, Inc. 2005b. Report of analysis Floraesters® 158:245-254.
;anplé?I'Shed data submitted by CTFA on September 17, 2()Q/?lantke, F., W. Hemmer, M. G6tz, and R. Jarisch. 1996. Contact
page. dermatitis from jojoba oil and myristyl lactate/maleated
SGS Canada, Inc. 2005c. Report of analysis Floraesters® 20soybean oilContact Dermatitis34:71-72.
;anplé?I'Shed data submitted by CTFA on Septemberl?,ZO%eek, E.F. and F.J. Sevigne. 1949a. Vitamin A utilization
page. studies. I. The utilization of vitamin A alcohol, vitamin A
SGS Canada, Inc. 2005d. Report of analysis Floraesters® 3cgcetate and vitamin A natural esters by the chickiNutr.
Unbpublished data submitted by CTFA on September 17, 200739:233-250.
1 page. Week, E.F. and F.J. Sevigne. 1949b. Vitamin A utilization

SGS Canada’ Inc. 2005e. Report of ana|ysis Floraesters® G@tudles Il. The utilization of vitamin A alCOhOl, vitamin A

Unbpublished data submitted by CTFA on September 17, 2007acetate and vitamin A natural esters by the JatNutr.
1 pagé 39:251-257.
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Wendel, O.W. 1980. Jojoba - a promising liquid cosmetic waX.aron, A., A. Benzioni, |. More, D. Mahler, and A. Meshorere.
Cosmet. Toilet. 95:41-45. 1982a. Physiological toleration of jojoba wax in laboratory

_ . . - imalsJ. Soc. C t. Chei33:141-148.
Wisniak, J. 1977. Jojoba oil and derivativBsog. Chem. Fats animats oc. Losme ©

Other Lipids 15:167-218. Yaron, A, V. Samoiloff, and A. Benzioni. 1982b. Absorption and
distribution of orally administered jojoba wax in mitépids.

Yaron A. 1987. Metabolism and physiological effects of jojoba 17:169-171

oil. In: Wisniak, J., edThe Chemistry and Technology of
Jojoba Oil. Champign, IL: American Oil Chemist's SocietyYermanos, D.M. 1975. Composition of jojoba seed during
Press. P. 251-265. development]. Amer. Oil Chem52:115-117.

Yaron, A., A. Benzioni, and |. More. 1980. Absorption and
distribution of jojoba wax injected subcutaneously into mice.
Lipids. 15:889-894.
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