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Final Report on the Safety
Assessment of Octyl Palmitate,
Cetyl Palmitate and
Isopropyl Palmitate

The Palmitates used in cosmetic products are esters of palmitic acid and
octyl, cetyl, or isopropyl alcohol. The acute oral LD50 is estimated from studies
with rats to be greater than 14.4 g/kg for Cetyl Palmitate and greater than 64.0
g/kg for Octyl and Isopropyl Palmitates. Acute studies with rabbits showed no
evidence of dermal toxicity for any of the Palmitates. Isopropy! Palmitate was
“well tolerated” and Octyl Palmitate was nontoxic in separate subchronic der-
mal studies.

Rabbit skin tests with the Palmitates showed that they are nonirritating and
nonsensitizing. Also, Draize rabbit eye irritation tests on the Palmitates pro-
duced either no or only very slight ocular irritation.

One of three formulations containing Octyl Palmitate at concentrations
between 40% and 50% produced mild irritation. Formulations containing
Cetyl Palmitate at concentration of 2.7% were minimally irritating and produced
no signs of sensitization, phototoxicity, or photo contact allergenicity. A for-
mulation containing 45.6% Isopropyl Palmitate produced no signs of irrita-
tion, sensitization, phototoxicity, or photo contact allergenicity.

From the available information, it is concluded that Octyl Palmitate, Cetyl
Palmitate, and Isopropyl Palmitate are safe as cosmetic ingredients in the pres-
ent practices of use and concentration.

CHEMICAL AND PHYSICAL PROPERTIES

he Palmitates are esters of palmitic acid which conform to the general
formula:

0
CH3 (CH2) 14C—O-R

where R represents the alkyl moiety of Octyl, Cetyl, or Isopropyl alcohol.

Because of the technical quality of the palmitic acid and of the alcohols used
as industrial starting materials (see Impurities section), the commercially available
Palmitates are mixtures of esters conforming to the formula:
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o]

R'-C-0-R

where R represents the alkyl moiety of one of the aforementioned alcohols, and
R’ represents the acyl moiety of palmitic acid.

Commercial production methods for most of the Palmitates are considered
proprietary information. However, a description of the method of manufacturing
a palmitate which is not included in this report‘*> may also apply to those which
are so included. According to this description, Palmitates may be prepared by
esterifying the appropriate alcohol with palmitic acid in the presence of approx-
imately 0.1% sulfuric acid. The reaction is performed under reduced pressure, so
that the formed water is removed. When this process is completed, the catalyst is
neutralized with sodium hydroxide and removed by several water washes.

Another ester-yielding reaction which is described in the literature and used
in industry is transesterification.®

Octyl Palmitate: Octyl Palmitate is the ester of 2-ethylhexyl alcohol and
palmitic acid. It conforms to the formula:‘®

o)

CH3 (CH2) 14C—O—CH2—C1H (CH2) 3CH3

CHZCH3

This ingredient is a clear, colorless, practically odorless liquid. It is soluble in
acetone, castor oil, corn oil, chloroform, ethanol, and mineral oil and insoluble

in water, glycerin, and propylene glycol.!® The available chemical and physical
parameters of Octyl Palmitate are listed in Table 1.

TABLE 1. Chemical and Physical Parameters of the Palmitates.?

lodine
Acid value value
Palmitate Mol. wt. M.P. Sp. Gr. Refr. Ind. Ester value (max.) (max.)
Octyl 388 -¢ 0.850 1.445 146 to 156 3.0 1.0
to to
0.865 1.4465
@25°C @25°C
Cetyl 4810 46°C 0.832° 1.4398 106 to 120 4.0 1.0
to @25°C np70
54°C
Isopropyl 318P 11°C 0.850 1.4355 182.0 1.0 1.0
to to to
0.855 1.4375 191.0

@25°C @25°C

3Data from Refs. 4, 5, and 21-27.
bPure compound.
“No data.
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Cetyl Palmitate: Cetyl Palmitate is the ester of cetyl alcohol and palmitic
acid. It conforms to the formula: ‘¥

o)

CH, (CH,) | ,~C-O-CH, (CH,) 1 ,CH,

Cetyl Palmitate is the chief constituent of commercial purified spermaceti.®
It occurs naturally at a concentration of 0.25-0.5 percent in staghorn coral® and
is biosynthesized by a particular paraffin-oxidizing strain of mycobacterium.”

It is a white, crystalline, wax-like substance which is soluble in alcohol and
ether and insoluble in water.!® Many reports are available concerning the
physical chemistry of Cetyl Palmitate in crystalline and liguid states.®2°! The
available chemical and physical parameters of this ingredient are listed in Table 1.

Isopropyl Palmitate: Isopropyl Palmitate is the ester of isopropyl alcohol
and palmitic acid. It conforms to the formula:*®

@) CH

Ll

3

CH3(CH2)14C—O—FH

CH3

As used in cosmetics, the product is a colorless, almost odorless, mobile li-
quid mixture of isopropyl esters consisting of a minimum of 60% Isopropyl
Palmitate and lesser amounts of isopropyl laurate, myristate, pentadecanoate,
heptadecanoate, and stearate. The ingredient is soluble in acetone, castor oil,
chloroform, cottonseed oil, ethyl acetate, ethanol, and mineral oil; it is insoluble
in water, glycerin, and propylene glycol.?*?» One study has explored the
crystalline structure of purified Isopropyl Palmitate.*® The available chemical
and physical parameters of Isopropyl Palmitate may be found in Table 1.

Reactivity

No specific information on the reactivity of these compounds was found.
However, they can be expected to undergo chemical or enzymatic hydrolysis to
palmitic acid and the corresponding alcohol.

Transesterification and other typical ester reactions may also occur. All of

these esters are saturated compounds and would not be expected to autoxidize
readily.

Analytical Methods

Octyl Palmitate: No specific methods for analysis of Octyl Palmitate were
found. As is the case with other Palmitates, however, thin-layer and gas-liquid
chromatographies and infrared spectrophotometry techniques would be ap-
plicable.

Cetyl Palmitate: Cetyl Palmitate was isolated as a component of spermaceti
by high-temperature gas chromatography on a 10% silicone elastomer E301 col-
umn. The qualitative composition of spermaceti was determined by thin-layer
chromatography. The alkyl ester content was determined by preparative-layer
chromatography, and an isolated fraction was identified by infrared spec-
troscopy.®®
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Cetyl Palmitate was also qualitatively determined by thin-layer chromatog-
raphy using silica plates which contained polyvinyl alcohol. Petroleum ether and
8:2:1 cyclohexane-Et,O-AcOH were used successively as solvents. An intense
violet color was developed by spraying the chromatogram successively with a
saturated solution of iodine in petroleum ether and water.® Another chromatog-
raphic technique involves the use of a silicic acid-impregnated glass-fiber filter
paper. Such a method was used to separate Cetyl Palmitate from marine-animal
oils.3®

Isopropyl Palmitate: Isopropyl Palmitate has been determined by gas-li-
quid chromatography. Triton X-450 on Fluoroport T and Carbowax 20M on
Fluoroport T columns were used for separating the various ingredients of a
lipstick that contained Isopropyl Palmitate. Interfering hydrocarbons were
removed by column chromatography prior to the GLC analysis. *"

Impurities

The Palmitates used as cosmetic ingredients are mixtures of fatty esters, since
the palmitic acid which serves as a starting material is itself a mixture of acids and
the alcohols used are mixtures of alcohols.

The CTFA Cosmetic Ingredient Chemical Description for palmitic acid lists
the following as component acids: ??

Palmitic Acid 80% min.
Stearic Acid 11% max.
Myristic Acid 7% max.

Heptadecanoic Acid  4.5% max.
Pentadecanoic Acid 1% max.
The CTFA Specification for palmitic acid also includes: 3®

Lauric Acid 1.3% max.
Oleic Acid 0.4% max.
Palmitoleic Acid 0.4% max.
Eicosanoic Acid Trace (< 0.05%)
Myristoleic Acid Trace (<0.05%)

Palmitic acid may contain unsaponifiable material, mostly hydrocarbons, at a
maximum concentration of 0.3%, and some grades may contain glyceryl
monopalmitate at a maximum concentration of 0.07%. Butylated hydroxy-
toluene (BHT) may be present as an added antioxidant. 3%

Thus, the Palmitates used as cosmetic ingredients may be mixtures of com-
pounds. For example, the CTFA Specification for Isopropyl Palmitate indicates
that it consists of a minimum of 60% Isopropyl Palmitate and lesser amounts of
isopropyl laurate, myristate, pentadecanoate, heptadecanoate, and stearate. 2

Octyl Palmitate: Free fatty acids, mainly palmitic acid, are present at a max-
imum concentration of 1.4%. No known diluents, solvents, or additives are pres-
ent. ¢

Cetyl Palmitate: Free fatty acids, mainly palmitic acid, are present at a max-
imum concentration of 1.8%. No known diluents, solvents, or additives are pres-
ent. 2%

One manufacturer stated that the Cetyl Palmitate used in a particular skin
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moisturizer formulation contains at least 90% Cetyl Palmitate, with the remaining
material consisting predominantly of cetyl stearate.*®
The CTFA Specification for cetyl alcohol includes the following impurities: ¢4
Hydrocarbons 1.5% max.
Ash 0.05% max.
"Lead (as Pb) 20 ppm max.
Arsenic (as As) 3 ppm max.

Isopropyl Palmitate: No known nonester impurities, diluents, solvents, or
additives are present. (s

The ester composition is varied according to the requirements of an ingre-
dient’s specific intended usage. However, such specifications must conform to
the following limits. 39

Isopropyl Palmitate:

Not less than 65.0%
(limits: & 5.0%)

Isopropyl Stearate:

Not more than 35.0%
(limits: = 5.0%)

Isopropy! Laurate, Myristate, Pentadecanoate, and Heptadecanoate:

None more than 35.0%
(limits: = 2.0% each)

USE

Purpose in Cosmetics

The Palmitates have a wide spectrum of uses in cosmetic products. All are [i-
quids except the cetyl derivative; they serve as emollients with such specific
secondary functions as those of a solvent, plasticizing agent, and/or glossing
agent.® The Palmitates are efficient opacifiers in cream and lotion shampoos. %

Octyl Palmitate: The only specific mention in the literature of the purpose
of Octyl Palmitate in cosmetics is that it serves as an emollient.®

Cetyl Palmitate: Cetyl Paimitate not only functions as an emollient, but it
also contributes a specific body and texture to the majority of cream and lotion
products.‘® It functions as a base for ointments, cerates, and emulsions. It is also
used in the manufacture of candles, soaps, etc.®

Isopropyl Palmitate: Isopropyl Palmitate functions as a physical stabilizer in
antiperspirant sticks.*” It also functions as an emollient, emulsifier, film former,
spreader, and solvent in creams, lotions, and eye makeup. (5363839 |t js suggested
for use in alcohol hair lotions and aftershave preparations.*® Three publications
specifically discuss the use of Isopropyl Palmitate in cosmetics.(40-42
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Scope and Extent of Use in Cosmetics

Table 2 lists product types and the number of product formulations reported
for each preset concentration range.‘**» The cosmetic product formulation com-
puter printout which is made available by the Food and Drug Administration
(FDA) is compiled through voluntary filing of such data in accordance with Title
21 part 720.4 of the Code of Federal Regulations (1979). Ingredients are listed in
prescribed concentration ranges under specific product type categories. Since
certain cosmetic ingredients are supplied by the manufacturer at less than 100%
concentration, the value reported by the cosmetic formulator may not necessarily
reflect the true, effective concentration found in the finished product; the effec-
tive concentration in such a case would be a fraction of that reported to the FDA.
The fact that data are only submitted within the framework of preset concentra-
tion ranges also provides the opportunity for overestimation of the actual con-
centration of an ingredient in a particular product. An entry at the lowest end of a
concentration range is considered the same as one entered at the highest end of
that range, thus introducing the possibility of a two- to ten-fold error in the
assumed ingredient concentration.

The concentrations that are used range to greater than 50% for Octyl and
Isopropyl Palmitate, but to only 10% for Cetyl Palmitate. While these ingredients
are most commonly used in the >1 to 5% concentration range, Isopropyl
Palmitate is also frequently employed in the > 25 to 50% range.

The Palmitates are employed in formulations applied to all those areas of the
human integument that are in contact with or in close proximity to all body
orifices. They are widely used in lipstick formulations and in products applied
close to the eye.

Formulations containing the Palmitates may be applied several times a day
and may remain in contact with the skin for variable periods of time following
each application. Daily or occasional use may extend over many years.

TABLE 2. Product Formulation Data.?

Ingredient/ Concentration No. of product
Cosmetic product type (%) formulations

Octyl Palmitate

Bath oils, tablets, and salts >5-10 1

>1-5 6

Eyeshadow >25-50 2

>5-10 3

. >1-5 19

Eye makeup remover >50 1

Other eye makeup preparations >50 1

>25-50 1

Perfumes >50 1

>1-5 2

Powders (dusting and talcum) >0.1-1 3
(excluding aftershave talc)

Other fragrance preparations >1-5 1

Blushers (all types) >50 2

>25-50 1

>10-25 2

>5-10 6

>1-5 3
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TABLE 2. (Continued.)

Ingredient/ Concentration No. of product
Cosmetic product type (%) formulations

Face powders >5-10 5
>1-5 9

Foundations >1-5 8
<0 1

Lipstick >5-10 11
>1-5 40

Makeup bases >1-5 8

Other makeup preparations >1-5 1

Other personal cleanliness . >1-5 2
products >0.1-1 1

Aftershave lotions >1-5 1

Preshave lotions {all types) >1-5 2

Cleansing (cold creams, >1-5 1
cleansing lotions, liquids,
and pads)

Face, body, and hand >10-25 1
(excluding shaving >5-10 5
preparations) >1-5 10

=0.1 5

Moisturizing >10-25 3

>5-10 1

>1-5 13

>0.1-1 3

=0.1 1

Night >10-25 2
>5-10 1

>1-5 16

>0.1-1 1

Skin fresheners >1-5 4
Other skin care preparations >10-25 1
>1-5 6

Suntan gels, creams, and >5-10 5
liquids >1-5 3

Cetyl Palmitate

Eyeshadow >1-5 7

Sachets >1-5 6

Tonics, dressings, and other >1-5 1
hair grooming aids

Blushers (all types) >1-5 23

>0.1-1 1

Foundations >1-5 12

Lipstick >5-10 1

>1-5 289

Makeup bases >1-5 15

Other makeup preparations >1-5 4

Deodorants (underarm) >1-5 1

Other personal cleanliness >1-5 2
products

Cleansing (cold creams, >1-5 3
cleansing lotions, liquids,
and pads)

Face, body, and hand >1-5 1

(excluding shaving
preparations)
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TABLE 2. (Continued.)

Ingredient/ Concentration No. of product
Cosmetic product type (%) formulations
Moisturizing >1-5 4
>0.1-1 1
Night >1-5 1
>0.1-1 1
Other skin care preparations >1-5 1
Isopropy! Palmitate
Lotions, oils, powders, and >1-5 1
creams >0.1-1 2
Bath oils, tablets,
and salts >50 8
>25-50 13
>10-25 14
>5-10 1
>1-5 1
>0.1-1 5
Bath capsules >25-50 3
Other bath preparations >50 2
>10-25 1
>5-10 2
>1-5 2
=<0.1 1
Eyeshadow >5-10 4
>1-5 12
Eye makeup remover >25-50 1
>5-10 2
=0.1 1
Other eye makeup preparations >10-25 5
>5-10 1
Colognes and toilet waters <0.1 2
Perfumes >50 2
>25-50 46
>10-25 8
>5-10 1
>1-5 1
Powders (dusting and talcum) >5-10 1
(excluding aftershave talc) >0.1-1 9
Sachets >5-10 1
>1-5 5
>0.1-1 1
Other fragrance preparations >25-50 37
>10-25 8
>5-10 2
>1-5 1
>0.1-1 2
=<0.1 1
Hair conditioners >1-5 1
Hair sprays (aerosol fixative) >1-5 1
>0.1-1 1
Permanent waves >0.1-1 1
Rinses (noncoloring) >10-25 2
Shampoos (noncoloring) >0.1-1 1
Tonics, dressings, and other >1-5 1
hair grooming aids
Wave sets >1-5 2
Other hair preparations >1-5 1
Hair bleaches >0.1-1 2




ASSESSMENT: OCTYL PALMITATE, CETYL PALMITATE, AND ISOPROPYL PALMITATE 21

TABLE 2. (Continued.)

Ingredient/ Concentration No. of product
Cosmetic product type (%) formulations

Blushers (all types) >25-50 5
>10-25 2

>5-10 1

>1-5 9

Face powders >1-5 30
>0.1-1 1

Foundations >25-50 2
>5-10 9

>1-5 15

>0.1-1 2

Lipstick >10-25 18
>5-10 67

>1-5 135

Makeup bases >10-25 1
>5-10 2

>1-5 1

Rouges >25-50 1
Other makeup preparations >10-25 1
>5-10 1

>1-5 3

>0.1-1 1

Cuticle softeners >1-5 1

Nail polish and enamel >1-5 2
removers >0.1-1 1

Deodorants (underarm) >5-10 1

>1-5 7

>0.1-1 1

Feminine hygiene deodorants >1-5 9
>0.1-1 3

Other personal cleanliness >5-10 1

products >1-5 11
>0.1-1 3

Aftershave lotions >1-5 1
>0.1-1 1

Preshave lotions (all types) >10-25 1

Shaving cream (aerosol, >0.1-1 1
brushiess, and lather)

Cleansing (cold creams, >50 1
cleansing lotions, liquids, >25-50 1
and pads) >10-25 2

>5-10 10
>1-5 6

Face, body, and hand >50 1
(excluding shaving >10-25 4
preparations) >5-10 6

>1-5 34

>0.1~1 16

Foot powders and sprays >0.1-1 3
Hormone >10~25 1
>5-10 2

>1-5 1

Moisturizing >25-50 1
>10-25 3

>5-10 16

>1-5 23

>0.1-1 "

=0.1

—_
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TABLE 2. (Continued.)

Ingredient/ Concentration No. of product
Cosmetic product type (%) formulations

Night >10-25 2
>5-10 9
>1-5 5
>0.1-1 1
Skin fresheners >5-10 1
Wrinkle smoothing (removers) >1-5 2
Other skin care preparations >50 2
Suntan gels, creams, and >25-50 1
lotions >10-25 4
>5-10 2
>0.1-1 1

aData from Ref, 43.

BIOLOGICAL PROPERTIES

With respect to pharmacokinetics, pharmacodynamics, teratology, mutagen-
esis, and carcinogenesis, there was no reported information concerning any of the
Palmitates.

Secondary Effects

When petroleum jelly was applied to human skin at 20 mg/cm?, there was a
nearly 100% decrease in skin respiration as measured by both oxygen uptake
from and the CO, discharge to the surrounding air. In contrast, Octy! Palmitate
added to petroleum jelly at 10% concentration allowed normal gas-exchange
when similarly applied to the skin.“®

Polar alcohols with low molecular weights penetrated cadaveric human ab-
dominal skin (in a diffusion chamber) more rapidly from such nonpolar vehicles
as Isopropyl Palmitate than they did from saline solutions.

Absorption, Metabolism, Storage, and Excretion

Palmitic acid is a component of most animal fats, comprising up to 50% of
them. The acid is normally metabolized by 8-oxidation or stored in fat depots, as
are most of the alcoho!l moieties after they are oxidized to fatty acids. The ter-
minal groups of the iso-alcohols may yield acetone for excretion or for further
metabolism.4®’

When fed at a dietary level of 20% to mature male rats, Cetyl Palmitate was
quantitatively excreted in the feces.*”

Animal Toxicology
Acute Studies

Oral toxicity

Octyl Palmitate: The acute oral toxicity of 100% Octyl Palmitate was
evaluated in three separate studies.*®-3°) In each study, young adult albino rats of
both sexes were fasted for 24 hours and given a single administration of Octyl
Palmitate by gavage. They were then allowed free access to food and water for
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two weeks. In one study involving 10 rats, the maximum single dose ad-
ministered was 8 ml/kg.*® There were no deaths and no apparent signs of
systemic toxicity. In another study, Octyl Palmitate was administered to groups of
five rats each in doses of 2.5, 5.0, 10.0, 20.0, or 40.0 ml/kg.**> No mortalities
resulted, and no information regarding other signs of toxicity was reported. The
third study used dosage levels of 2.0, 4.0, 8.0, 16.0, 32.0, and 64.0 ml/kg, with
five rats at each dose.*® The animals dosed at 16.0 ml/kg and below showed no
apparent toxic symptoms. At 32.0 ml/kg, wet, unkempt coats and mild diarrhea
were noted on the first day only. At 64.0 ml/kg, slight ocular hemorrhage and
moderate diarrhea were observed. The coats on these animals appeared wet and
unkempt for five days following the administration of Octyl Palmitate. No deaths
were recorded during the 14-day observation period. No post-mortem or
histopathology examinations were reported for any of the three studies. 4?5

Acute oral toxicity studies similar to those described above were conducted
on Octyl Palmitate and four formulations containing Octyl Palmitate, but no
details of the procedure or results were reported. 515

These studies allow one to estimate that for rats the acute oral LD50 of Octyl
Palmitate is greater than 64.0 ml/kg.

Cetyl Palmitate: The acute oral toxicity of Cetyl Palmitate was evaluated in
four separate studies.*-*® In each, adult albino rats were given a single ad-
ministration of diluted or undiluted Cetyl Palmitate via gavage and then allowed
free access to food and water. All animals were fasted overnight prior to ad-
ministration and observed for two weeks post-dosage. Gross necropsies were
performed following the 14-day observation period, but no results were submit-
ted. In one study, a 5% w/w dispersion in mineral oil was administered to 10 rats
(4M, 6F)."*® The dosage level was 5 g of the dispersion per kg. One male died
between Days 7 and 14. Another study*” used undiluted Cety! Palmitate which
had been melted prior to being used. Ten rats (5M, 5F) received single doses of 5
ml/kg; one death occurred within 24 hours. In the third study, groups of five male
rats each were given 0.464, 1.00, 2.15, 4.64, or 10.00 g of Cetyl Palmitate per kg,
delivered as a 50% w/v suspension in corn oil.'*® There was no mortality. In the
fourth study, doses of 5.00, 7.12, 10.14, and 14.43 g of Cetyl Palmitate per kg
were administered as a 50% slurry in corn oil to 10 rats at each dosage level.¢9
Diarrhea in one rat at each level was observed three hours following administra-
tion. No deaths were reported.

Two moisturizer formulations containing Octyl Palmitate were tested for
acute oral toxicity.' In each test, each of 10 rats (5M, 5F) received a single oral
dose of the preparation via gavage. The product containing 2.5% Cetyl Palmitate
was given at 30 g/kg, while that containing the ingredient at 2.7% was given at 25
g/kg. No deaths or toxic signs were reported in either study.

From these data, it can be estimated that the acute oral LD50 of Cetyl
Palmitate in rats is greater than 14.4 g/kg.

Isopropyl Palmitate: The acute oral toxicity of undiluted Isopropy! Palmitate
was evaluated in five separate studies.*®%°-%% |n each, young adult albino rats of
both sexes were given single doses of Isopropyl Palmitate via gavage and then
allowed free access to food and water. All animals fasted overnight prior to ad-
ministration of the test material and were observed for two weeks post-dosage.
Some studies included gross necropsy following the 14-day observation period.
Doses of 5.0 ml/kg were administered to 10 rats in each of two studies. (%8-:6®
Other than diarrhea and unkempt fur for 36-48 hours following intubation, no
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symptoms of toxicity were evident. There were no deaths, and the rats appeared
grossly normal for the remainder of the study. In another study, there was no
mortality in a group of 10 rats given 8.0 ml/kg doses of Isopropyl Palmitate.*V A
different study also produced no mortality when 20.0 ml/kg doses were ad-
ministered to 10 rats.®2 |n this instance, two males and three females had diar-
rhea on Day 1, but on subsequent days all animals appeared normal. Gross
necropsy revealed no remarkable results. A fifth study used 30 rats in groups of
five at each of six dose levels from 2.0 to 64.0 ml/kg.** Except for slightly im-
paired locomotion during the first 24 hours, the animals exhibited no signs of tox-
icity. All animals were completely normal by the second day.

An acute oral toxicity study in rats was conducted on a bath oil formulation
containing 45.6 percent Isopropyl Palmitate.®*® Ten rats (5M, 5F) were given
single oral doses of 25 ml/kg via gavage. There was some evidence of decreased
activity up to four hours after treatment, but all animals appeared normal by 24
hours.

From these data, it can be estimated that in rats the acute oral LD50 of
Isopropyl Palmitate is greater than 64.0 mi/kg.

Dermal toxicity

Octyl Palmitate: An acute dermal toxicity study on Octyl Palmitate was con-
ducted with eight rabbits.“® The test material was applied to the intact and
abraded clipped skin of the trunk and held in place with a plastic sleeve for 24
hours. The animals were divided into four groups:

Group I: 2 control rabbits received no test material

Group II: 2 rabbits received 3.9 ml/kg

Group lII: 2 rabbits received 6.0 ml/kg

Group 1V: 2 rabbits received 9.4 mi/kg

After the 24-hour exposure, the sleeves were removed and the skin reactions
were scored for erythema and edema on a Draize scale of 0-4. The animals were
further observed for two weeks. Initial gradings ranged up to a score of two, and
it was concluded that the material produced only a mild irritation which disap-
peared in all dose levels by Day 10. There were no deaths, and Octyl Palmitate
produced no toxic effects that might be evidenced by changes in urine, blood
morphology, or gross appearance. There was no apparent dose response.

Cetyl Palmitate: In an acute dermal toxicity study on Cetyl Palmitate, a 50%
slurry of the ingredient in distilled water was used. ©* After each of 10 rabbits was
clipped free of abdominal hair and after five were given epidermal abrasions, a
single dose of 2.0 g/kg of the slurry was applied to the exposed areas. These areas
were then covered with gauze, and for 24 hours, the trunks were wrapped with
an impervious material. At the end of the exposure period, dermal reactions
were evaluated according to the Draize technique. The slurry caused only a
slight dermal irritation with scores of one and two at 24 hours. No deaths occurred
during a 14-day period, and it was concluded that the material is not dermally
toxic under the conditions of the test.

Isopropy! Palmitate: An acute dermal toxicity study on Isopropyl Palmitate
was conducted with six albino rabbits (3M, 3F).*® The trunk skin was clipped
free of hair, and in three animals the epidermis was abraded. The trunks were
then enclosed in clear polyethylene sleeves, under which 2.0 ml/kg of Isopropyl
Palmitate was deposited onto the skin. Following dosing, the rabbits were im-
mobilized for 24 hours, after which time the sleeves and excess material were
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removed. The skin was cleaned and examined for gross changes. No erythema,
edema, or other outward signs of toxicity were noted for two weeks.

Primary skin irritation

Octyl Palmitate: The primary skin irritancy potential of Octyl Palmitate was
tested in three studies by a Draize single insult patch test technique on the clipped
intact and abraded skin of albino rabbits. One-half m| samples of Octyl Palmitate
were applied and occluded for 24 hours, after which time the patch sites were
evaluated for erythema and edema by the Draize technique. Grading was again
performed at 72 hours. In one study with three rabbits, all scores were 0.0.9® |n
the second study, six rabbits produced a Primary Irritation Index (PIl) of 0.8.(%) In
the third study, the resultant Pll for six rabbits was 1.6.%® |t was concluded from
the results of this last test that Octyl Palmitate is a mild irritant.

Cetyl Palmitate: Four separate studies used the Draize primary skin irritation
technique to evaluate the irritancy potential of Cetyl Palmitate. In each, samples
of diluted or undiluted Cetyl Palmitate were applied under occlusive patches on
clipped areas of the intact and abraded skin of six albino rabbits and occluded for
24 hours. Dermal reactions were evaluated at 24 and 72 hours, and Plls were
calculated by averaging the means of the 24- and 72-hour readings. In one study,
0.5 ml of a 5% w/w dispersion of Cetyl Palmitate in mineral oil produced a PIl of
0.38.¢%¢ The mean score was 0.75 at 24 hours; all scores were 0.0 at 72 hours. In
another study, 1.0 ml of a 50% dispersion in distilled water was used, giving an
effective dosage of 0.5 g of Cetyl Palmitate.*® All reaction scores were 0.0. In the
third study, 0.5 g of Cetyl Palmitate moistened with saline produced a PII of

0.17.¢% In the fourth study, Cetyl Palmitate was melted and used as a liquid at

100% concentration.*” A dose of 0.5 m| produced a Pll of 0.4. The mean score
at 24 hours was 0.8; all scores were 0.0 at 72 hours.

The Draize method for primary skin irritation was used to test two
moisturizer formulations containing 2.5% and 2.7% Cetyl Palmitate, respectively. ("
On each of six rabbits, mild irritation was produced by a single 24-hour exposure
under occlusion of 0.5 g of the test material at each patch site. The Plls were 1.0
for the 2.5 percent formulation and 0.9 for the 2.7% formulation.

Isopropyl Palmitate: The Draize primary skin irritation technique was used
to evaluate Isopropyl Palmitate in five separate studies. *%¢¢5-¢") |n each, single
doses of 0.5 g or 0.5 ml of the undiluted ingredient were applied under occlusive
patches on clipped areas of intact and abraded skin of six albino rabbits.
Cutaneous reactions were graded at 24 and 72 hours, and the Plls were
calculated by averaging the means of the 24- and 72-hour readings. The Plls in
the first four studies were determined to be 0.0, .38, (¢ 0.6,%® and 0.92.¢¢7"
In the fifth study,‘**) each of four samples of Isopropyl Palmitate was assayed
twice, and the eight resultant Plis ranged from 0.25 (nonirritating) to 1.25 (slightly
irritating).

Eye irritation

Octyl Palmitate: The Draize rabbit eye irritation procedure was used to
evaluate Octyl Palmitate in three separate studies.**5%%) |n each, 0.1 ml of un-
diluted Octyl Palmitate was instilled into one eye of each rabbit, and there was
no subsequent washing. The other eye remained untreated and served as a con-
trol. In one study, the six animals were evaluated for ocular reactions at 24, 48,
and 72 hours after administration; the scoring scale differed from that prescribed
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by Draize.®® Slight conjunctival redness was observed in two animals at 24
hours, but no overall value was computed. If the data obtained at 24 hours are
used to calculate according to the Draize technique, the resultant Ocular Irrita-
tion Index (OI1) is 0.33 out of a possible total of 110. In the second study, three
rabbits were used and the computed Oll was 2.0; the only reported reaction
was conjunctival redness. In the third study, six animals were used and an OlI of
4.17 was determined.*® These values indicate that Octyl Palmitate is minimally
irritating and does not cause any significant injury to the rabbit eye mucous mem-
brane.

Cetyl Palmitate: In four separate studies, the Draize eye irritation technique
was used to evaluate Cetyl Palmitate.®¢-5* In each, 0.1 ml or 0.1 g of the test
material was instilled into the conjunctival sac of one eye in each of six rabbits.
All eyes remained unwashed, and the contralateral eyes served as controls. The
treated eyes were examined and graded on the Draize eye irritation scale at 24,
48, and 72 hours. In one study, the Draize Oll for a 5% w/w dispersion of Cetyl
Palmitate in mineral oil was 0.0 for all days.*® The Draize scores for 100% Cetyl
Palmitate in another study were 0.3 on the first day and 0.0 thereafter.*” In the
third study, Cetyl Palmitate delivered as a white powder received scores of 2.3 on
the first day, 0.7 on the second day, and 0.3 on the third day.®*® The Olls for un-
diluted Cetyl Palmitate in the fourth study were 6.7 on the first day, 2.2 on the sec-
ond day, and 0.0 on the third day.*® It can be concluded from these data, that
Cetyl Palmitate is minimally irritating to the rabbit eye.

Isopropyl Palmitate: The Draize rabbit eye irritation procedure was used to
evaluate Isopropyl Palmitate in five separate studies.$%%-6¢:¢% |n each, 0.1 ml of
undiluted Isopropyl Palmitate was instilled into the conjunctival sacs of adult
albino rabbits. One eye was treated in each animal, while the other remained un-
treated and served as a control. Irritative effects were scored at 24, 48, and 72
hours according to the method of Draize.

In one study, nine rabbits were divided into three groups of three animals
each.!*® While the treated eyes of group one remained unwashed, those of the
other two groups were washed with 20 ml of lukewarm water, one at two
seconds and the other at four seconds after the test material had been instilled.
There were no signs of irritation, and all scores were 0.0.

In another study, the eyes of six rabbits remained unwashed after treatment,
and the Draize OIll was 0.0.¢®

The six rabbits tested in the third study gave an Oll of 0.3 out of a possible
total of 110 at 24 hours.*® At the 48- and 72-hour gradings, all scores were 0.0.

In the fourth study, six rabbits were used, and Olls of 2.33, 0.67, and 0.33
were obtained at 24, 48, and 72 hours, respectively. (¢

The fifth study was conducted on four samples of Isopropyl Palmitate.** The
resultant Olls ranged from 3.33 to 6.50 at 48 hours. (An Oll of less than 10 on the
Draize scale indicates that the compound does not cause any significant injury to
the rabbit eye mucous membrane.)

Inhalation

Isopropy! Palmitate: For one hour, ten adult male and female albino rats
were exposed to an aerosol of Isopropyl Palmitate in an inhalation chamber.®
The spray was directed away from the nasal and ocular areas and circulated
throughout the chamber for the duration of the exposure. The maximum
aerosolization of 200 mg/| achieved prior to the test was maintained throughout
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the exposure period. The test animals did not exhibit any toxic symptoms during
the 14-day post-exposure observation period; nor did gross autopsies produce
any significant findings. The acute toxic dose by inhalation was shown to be
greater than 200 mg/l of air.

Intraperitoneal injection

Isopropyl Palmitate: The lowest published lethal dose for intraperitoneal in-
jection of Isopropy! Palmitate in the mouse is 100 mg/kg.¢¢*

Subchronic Studies

Oral toxicity

Cetyl Palmitate: Mature rats were fed diets containing 20% Cetyl Palmitate
for nine days. The ingredient was quantitatively excreted in the feces, and no ab-
normalities were noted for the duration of the study.“®

Skin sensitization

Octyl Palmitate: The Landsteiner and jacobs guinea pig sensitization tech-
nique was used in two separate studies to determine the sensitization potential of
Octy! Palmitate.**5" The only significant difference between the studies involved
the vehicles that were used; in one, Octy! Palmitate was dissolved in Olive Oil
USP“® while in the other, Octyl Palmitate was suspended in sterile, pryrogen-
free, physiological saline.*® In each, 10 white male guinea pigs had their backs
and flanks clipped free of hair. A 0.1% solution of Octyl Palmitate was injected
intracutaneously three times weekly until a total of 10 injections had been made.
While the first injection consisted of 0.05 ml, the remaining nine were 0.1 mi
each. Two weeks after the tenth sensitization injection, a challenge injection of
0.05 ml of freshly prepared solution was made slightly below the sensitization
area. The challenge site was evaluated 24 hours later, and readings from it were
compared with ones taken after the earlier injections. In both studies, in-
vestigators concluded that Octyl Palmitate is not a sensitizer.

Cetyl Palmitate: In a guinea pig sensitization study, a 1% Cetyl Palmitate
suspension in Mazola corn oil was applied topically to ten albino guinea pigs
three times per week until a total of 10 sensitizing treatments were made,
While the first treatment consisted of topical application of 0.05 ml of the solu-
tion, the remaining nine were made with 0.1 m| volumes. A challenge dose of
0.05 ml was administered on the opposite side of the body two weeks after the
tenth treatment. Skin reactions were evaluated 24 hours later and compared with
earlier readings. The test solution of Cetyl Palmitate was minimally irritating to
the skin when applied topically, but it did not appear to be a sensitizing agent in
guinea pigs.

Dermal toxicity

Octyl Palmitate: Octyl Palmitate was applied daily in doses of 1.0 ml/kg by
gentle inunction to the shaved skin of 10 male and 10 female albino rats.s" Ap-
plications were made five days a week for a total of 27 applications in six weeks.
Daily observations were made regarding general appearance, behavior, and tox-
icologic signs. Complete gross necropsy, histopathology, and blood test data
were obtained at the termination of the study. The mean hematocrit and red
blood cell values of male rats tregted with Octyl Palmitate were significantly
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lower than those of controls. However, “in the absence of any changes in normal
relative ratios of formed elements in the bone marrow, the hematologic changes
are of doubtful toxicologic significance.”®*> All other data failed to show any
adverse changes attributable to the test material, and it was concluded that Octyl
Palmitate produced no systemic toxic effects.

A 60-day repeated insult dermal toxicity study was conducted on undiluted
Octyl Palmitate.¢®® The ingredient was applied daily to an 80 cm?*kg area on the
shaved back and flanks of each of three albino rabbits. A 5 cm? area remained
untreated and served as control. The ingredient was “poorly tolerated” in two of
the three rabbits, and histological examination showed congestive dermatitis in
three of six biopsies (two from each animal).

Isopropyl Palmitate: A 60-day repeated insult dermal toxicity study was con-
ducted on four samples of undiluted Isopropyl Palmitate.*® The ingredient was
applied daily to an 80 cm¥kg area on the shaved back and flanks of each of three
albino rabbits. A 5 cm? macroscopic evaluation showed that the ingredient was
either “well tolerated” or “relatively well tolerated” with thickening of the skin
and/or presence of vesicles in some rabbits. In some cases, histological evalua-
tion revealed orthokeratosis and slight acanthosis.

Clinical Assessment of Safety

The available clinical data consist of various experiments involving cutaneous
application of these ingredients or of product formulations containing them. Ex-
cept for an undocumented history of safe cosmetic use, no other clinical safety
information was available.

Octyl Palmitate

Primary irritation

A 48-hour occlusive human patch test was conducted on four cosmetic
preparations containing Octyl Palmitate at various concentrations.(%2-%9) The
preparations included an eye makeup product with 40-50% Octy! Palmitate, an
eyeshadow with 1-5% Octyl Palmitate, and two moisturizing skin care prepara-
tions with 1-5% Octyl Palmitate. Each preparation was tested on 100 human sub-
jects, and all results were reported as “negative.”

An 18-day repeated insult patch test was conducted on three antiperspirant
sticks, each containing either 45.72% or 46.52% Octyl Palmitate.’ These prod-
ucts were tested along with others, in a multiple patch array on the backs of five
male and 15 female predominantly white subjects. The test substance was ap-
plied to a 1-inch square of nonwoven cloth which was held to the skin of the
back under an occlusive impermeable plastic tape. The patch remained in place
for 24 hours and was reapplied each day at the same site. A 5-point rating scale
(0-4) was used in grading the degree of irritation at each reapplication; there
were no reactions, and all such graded scores were 0.0.

A 21-day repeated insult patch test similar to the test just described was con-
ducted on the backs of 24 subjects.!” The product tested was an antiperspirant
stick containing 42.25% Octyl Palmitate; the formulation’s other ingredients were
not reported. The average cumulative score for the 21 days was 2.58 out of a
maximum possible 84. A total of seven subjects exhibited signs of irritation after
day eight and were given irritation ratings of at least one; 17 subjects did not
react.
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Cetyl Palmitate

A number of cutaneous studies have been conducted on a moisturizer
preparation containing either 2.5 or 2.7 percent Cetyl Palmitate in alternate for-
mulations.

Primary irritation

The procedure described by Kligman and Wooding”® was used to conduct
a 10-day primary skin irritation study in which the moisturizer containing 2.7 per-
cent Cetyl Palmitate was tested on 10 normal adult subjects. For 10 days, approx-
imately 0.3 ml of the undiluted material was applied once daily to the same site
under an occlusive patch. There was no evidence of primary irritation."

Sensitization

The Kligman maximization procedure™ was used on a total of 50 subjects
to test a nonperfumed version of the moisturizer containing 2.5% Cetyl
Palmitate. At challenge, most subjects had a slight erythema, which the in-
vestigator attributed to the application of sodium lauryl sulfate. There were six
cases of definite erythema (score = + 1) at the 48-hour reading, but only one
reaction was still evident at 72 hours. According to the investigator, these reac-
tions did not result from contact sensitization. On the basis of the maximization
grading scale, he concluded instead that the material was a “weak potential sen-
sitizer” that was “unlikely to present a risk of contact sensitization under condi-
tions of normal intended use.”™"

The moisturizer containing 2.7% Cetyl Palmitate was used undiluted in 25
subjects according to Kligman’s modified maximization procedure.’*7% All
patch sites were negative, and it was concluded that the material should be con-
sidered a “weak potential sensitizer of the lowest grade.”‘"

Phototoxicity

A phototoxicity study with the maisturizer containing 2.7% Cetyl Palmitate
was conducted on 10 normal adult subjects, The material was applied undiluted
at 5 ul/cm? under occlusive patches. After six and 24 hours of contact, sites were
irradiated with a 150-watt Xenon Solar Simulator that had been fitted with a
Schott WG345 filter to eliminate burning rays (total UV-A irradiance = 25-30
mW/cm?). No instances of phototoxicity were reported, and it was concluded
that this formulation is “unlikely to present a risk of phototoxicity under condi-
tions of normal intended use.”™

Photo-contact allergenicity

A photo-contact allergenicity study with the moisturizer containing 2.7%
Cetyl Palmitate was conducted on 25 normal adult subjects. Applications of 5
plfcm? under an occlusive patch for 24 hours were followed by irradiation with a
Xenon Solar Simulator (25-30 mW/cm?; this procedure was repeated twice a
week for a total of six exposures. A challenge was performed 10 days after the last
induction exposure. No instances of photo-contact allergenicity were reported,
and it was concluded that “the formulation appears to have a low potential for
photo-contact allergenicity under conditions of normal intended use.”"

Safety in-use studies

A safety-in-use study of the moisturizer containing 2.5% Cety! Palmitate was
conducted on 30 nornral women of unreported age and race. Applications of the
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undiluted product to the face and periorbital areas were made thrice daily for 28
days. Examinations for facial, periorbital, conjunctival, and mucous membrane
irritations were performed at 14 and 28 days. Occlusive patches were applied
pre- and post-treatment. There were no instances of irritation, and it was con-
cluded that “the formulation appears to have a low potential for irritation or sen-
sitization under conditions of normal intended use.”*

A similar but longer study was conducted on the moisturizer containing
2.7% Cetyl Palmitate and on a nonperfumed version of this formula; 100 subjects
and 50 subjects were used in the respective tests. Examinations for irritation were
performed at 28 and 56 days. No instances of mucous membrane, periorbital, or
conjunctival inflammation were reported. Although in the tests on the perfumed
formulation, one subject did demonstrate a minimal facial erythema on Day 28,
there were otherwise no instances of facial erythema. Reduction of the frequency
of use to twice daily in this individual resulted in no signs of erythema at the
56-day examination. Of the 150 subjects, only two who used the nonperfumed
formulation reacted to the post-treatment occlusive patches, one with minimal
(+1) erythema at 28 and 48 hours and one with doubtful (+) erythema at 24
hours. It was concluded that “the formulation appears to have a low potential for
irritation or acquired contact sensitization under conditions of normal intended
use.”"

Isopropyl Palmitate

Primary irritation

Three separate studies have been conducted to test the irritancy potential of
Isopropyl Palmitate by a 24-hour occlusive patch test technique.’s-"” In each, an
unspecified amount of the undiluted ingredient was used, and the skin reactions
were scored on a scale of 0-4. One study employed 20 subjects for each of two
different batches of Isopropyl Palmitate.’® There were no signs of irritation, and
all scores were 0.0. In another such study, two different batches of Isopropyl
Palmitate produced one irritation score of 0.5 in a total of 40 subjects.’® In the
third primary irritation study, each of four batches of Isopropyl Palmitate was
tested on 20 subjects.””’ Four of the 80 subjects involved in these three studies
received irritation scores of 0.5; all other scores were 0.0. In the three studies
overall, undiluted Isopropy! Palmitate was applied to 160 subjects, and it produced
five irritation scores of 0.5.

To test a bath oil formulation containing 45.6 percent Isopropy! Palmitate, (¢4
a 10-day primary irritation study was conducted according to the technique
described by Kligman and Wooding.”® For a total of ten days, ten normal adult
subjects received 0.3 ml of the undiluted material once daily at the same site
under an occlusive patch. No instances of irritation were reported.

Sensitization

One hundred two men and women of unspecified race participated in a
modified Draize-Shelanski repeated insult patch test which was used to ascertain
the irritation and sensitization potential of Isopropy! Palmitate.”® Approximately
0.1 ml of undiluted Isopropyl Palmitate was dispersed onto an absorbent non-
woven cotton swatch, 20 X 20 mm, which was then applied to the upper back
under an adhesive bandage. The patches were applied three times a week for
three weeks and were left in place for 24 hours at each application. Reactions
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were scored on a 0-4 irritancy scale 24 hours after patch removal. Seventeen
days after the last induction patch was removed, a 24-hour challenge application
of the test material was made; 24 and 48 hours following the removal of these ap-
plications, the challenge reactions were graded. Barely perceptible erythema was
noted in three subjects after the second induction insult. All other scores in the
induction and challenge periods were 0.0, and it was concluded that Isopropy!
Palmitate did not demonstrate a potential for inducing allergic sensitization.

Kligman’s modified maximization procedure!”>?* was used on 25 subjects to
test an undiluted sample of a bath oil formulation containing 45.6% Isopropyl
Palmitate.*® All patch tests were negative, and it was concluded that, “based on
the maximization grading scale, the material would be considered the lowest
grade, weak potential sensitizer and would be unlikely to present a risk of con-
tact sensitization under conditions of normal intended use.”

Phototoxicity

A phototoxicity study of a bath oil formulation containing 45.6% lIsopropy!
Palmitate was conducted on 10 normal adult subjects of unreported age, sex,
and color.*® Applications of 5 ul/cm? of the undiluted test material were made
under occlusive patches, and the application sites were irradiated with a Xenon
Solar Simulator (25-30 mW/cm?) after six and 24 hours of contact. No instances
of phototoxicity were reported, and it was concluded that this formulation is
“unlikely to present a risk of phototoxicity under conditions of normal intended
use.”

Photo-contact allergenicity

Twenty-five adult subjects of unspecified age, sex, and race participated in a
photo-contact allergenicity study of the same bath oil containing 45.6 percent
Isopropyl Palmitate.®® Applications of 5 ul/cm? of the undiluted test material
were repeated twice a week for a total of six applications. The test site remained
occluded for 24 hours after each application, and the area was irradiated with a
Xenon Solar Simulator (25-30 mW/cm?) following the removal of each patch. A
challenge application with irradiation was made 10 days after the last induction
exposure. No instances of photocontact allergenicity were reported, and it was
concluded that this formulation is “unlikely to present a risk of photo-contact
allergenicity under conditions of normal use.”

SUMMARY

The Palmitates are esters of palmitic acid and octyl, cetyl, or isopropy!
alcohol. They are used in a wide variety of cosmetic products and may be ap-
plied to all areas of the skin.

The Palmitates would be expected to be nontoxic in view of their hydrolysis
to palmitic acid and to the corresponding alcohols. The acute oral LD50 is
estimated from studies with rats to be greater than 14.4 g/kg for Cetyl Palmitate
and greater than 64.0 g/kg for Octyl and Isopropyl Palmitate.

Acute studies with rabbits showed no evidence of dermal toxicity for any of
the Palmitates.

In a subchronic dermal toxicity study with rabbits, lsopropyl Palmitate was
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“well tolerated.” Another subchronic dermal toxicity study concluded that Octyl
Palmitate is nontoxic. There were no deaths in either of the studies.

Other rabbit skin tests with the Palmitates showed that they are nonirritating
and nonsensitizing.

Draize rabbit eye irritation tests on the Palmitates produced either very slight
ocular irritation or none at all.

The acute toxic dose in rats by inhalation of Isopropy! Palmitate was shown
to be greater than 200 mg/l. The lowest published lethal dose for mouse in-
traperitoneal injection is 100 mg/kg.

A number of human skin tests with the Palmitates and with product formula-
tions containing the Palmitates have been conducted. One of three formulations
containing Octyl Palmitate at concentrations between 40% and 50% produced
mild irritation. Moisturizer formulations containing Cetyl Palmitate at concentra-
tions of 2.5% and 2.7% were minimally irritating and produced no signs of sen-
sitization, phototoxicity, or photo-contact allergenicity. Undiluted Isopropyl
Palmitate was minimally irritating and was reported to be a “weak potential sen-
sitizer” of the “lowest grade.” A bath oil formulation containing 45.6% Isopropyl
Palmitate produced no signs of irritation, sensitization, phototoxicity, or photo-
contact allergenicity. ,

No human sensitization or photo-study data were available on Octyl
Palmitate, nor was this ingredient tested at greater than 50% concentration for
skin irritation. Clinical data on Cetyl Palmitate are limited to testing at a concen-
tration of 2.7%.

CONCLUSION

On the basis of the available information, the Panel concludes that Octyl
Palmitate, Cetyl Palmitate, and Isopropyl Palmitate are safe as cosmetic ingre-
dients in the present practices of use and concentration.
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