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Annual Review of Cosmetic Ingredient Safety
Assessments—2002/20031

The Cosmetic Ingredient Review (CIR) program Expert Panel
has assessed the safety of almost 1200 cosmetic ingredients since
its inception in 1976. The very first safety assessments were pub-
lished in earlier incarnations of this journal—the Journal of En-
vironmental Pathology and Toxicology in 1980, and the Journal
of the American College of Toxicology from 1982 to 1996.

Because information relevant to the safety of ingredients may
have become available since these early safety assessments were
published, the CIR Expert Panel has initiated a re-review pro-
cess. If new information is thought to be available or if a long
period of time has passed, the CIR Expert Panel may initiate a
search for relevant new data.

In some cases, newly available data are largely redundant
with the data available in the original safety assessment. In other
cases, there are new safety data. If after considering the newly
available information, the CIR Expert Panel decides not to re-
open a safety assessment, this finding, along with any back-
ground material, is summarized and announced publicly. To
assure that the scientific community is aware of any new in-
formation and the decision not to reopen, this Annual Review
of Cosmetic Ingredient Safety Assessments is prepared. This an-
nual review covers all ingredients re-reviewed from February,
2002, to June, 2003.

For each original safety assessment the re-review addresses
the import of new studies that were considered by the Panel,
if any were available. A reference list is provided that updates
the references provided in the original safety assessment. The
re-review also captures information on the industry’s current
practices of ingredient use, updating the data available in the
earlier report. Although this material provides the opinion of
the CIR Expert Panel regarding the new data described, it does
not constitute a full safety review.

The ingredients the CIR Expert Panel reconsidered in 2002/
2003, and decided not to reopen are:

Acetylated Lanolin
Acetylated Lanolin Alcohol
Almond Meal
Ammonium Laureth Sulfate

Address correspondence to Director, Cosmetic Ingredient Review,
1101 17th Street, NW, Suite 310, Washington, DC 20036, USA.

1Reviewed by the Cosmetic Ingredient Review Expert Panel.

Ammonium Lauryl Sulfate
Beeswax
Benzophenone-1, -2, -3, -4, -5, -6, -8, -9, and -11
n-Butane
Butoxyethanol
Butyl Stearate
Ceresin
Cetearyl Ethylhexanoate (formerly Cetearyl Octanoate)
Cetyl Palmitate
Cetyl Stearate
Choleth-24
Copernica Cerifera (Carnauba) Wax
Dibutyl Phthalate
Diethyl Phthalate
Diisopropyl Adipate
Dimethicone PEG-6 Acetate
Dimethicone PEG-8 Adipate
Dimethicone PEG-8 Benzoate
Dimethicone PEG-7 Phosphate
Dimethicone PEG-10 Phosphate
Dimethicone PEG/PPG-7/4 Phosphate
Dimethicone PEG/PPG-12/4 Phosphate
Dimethicone PEG/PPG-20/23 Benzoate
Dimethicone Copolyol
Dimethyl Phthalate
Diethylhexyl Adipate (formerly Dioctyl Adipate)
Emulsifying Wax N.F.
Ethylhexyl Palmitate (formerly Octyl Palmitate)
Ethylhexyl Stearate (formerly Octyl Stearate)
Euphorbia Cerifera (Candelilla) Wax
Hydrogenated Lanolin
Hydroxylated Lanolin
Isobutane
Isobutyl Stearate
Isocetyl Stearate
Isopentane
Isopropyl Myristate
Isopropyl Palmitate
Isopropyl Stearate
Isostearic Acid
Laneth-5, -16, and -25
Laneth-9 and -10 Acetate
Lanolin
Lanolin Oil
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Lanolin Acid
Lanolin Alcohol
Lanolin Wax
Laureth-4 and -23
Microcrystalline Wax
Montan Wax
Myrtistyl Myristate
Myristyl Stearate
Octyl Palmitate
Octyl Stearate
Ozokerite
Paraffin
PEG-3, -7, -8, -9, -10, -12, -14, and -17 Dimethicone
PEG-2, -6, -8, -12, -20, -32, -40, -50, -100, and -150 Stearate
PEG/PPG-3/10, -4/12, -6/11, -8/14, -14/4, -15/15, -16/2, -17/18,

-18/18, -19/19, -20/6, -20/15, -20/23, -20/29, -22/23, -22/24,
-23/6, -25/25, and -27/27 Dimethicone

Polyamino Sugar Condensate
Polybutene
Polyquaternium-11
Potassium Cocyl Hydrolyzed Collagen (formerly Potassium-

Coco-Hydrolyzed Animal Protein)
Propane
Propylene Glycol Stearate and Propylene Glycol Stearate SE
Prunus Amygdalus Dulcis Oil (formerly Sweet Almond Oil)
Prunus Amygdalus Dulcis Seed Meal (formerly Almond Meal)
Rhus Succedanea Fruit Wax
Sodium Laureth Sulfate
Sodium Lauryl Sulfate
Sweet Almond Oil
Synthetic Beeswax
Synthetic Wax
TEA-Cocoyl Hydrolyzed Collagen (formerly TEA-Coco-Hydro-

lyzed Animal Protein)
VA/Crotonates Copolymer (formerly VA/CA Copolymer)

ACETYLATED LANOLIN, ACETYLATED LANOLIN
ALCOHOL, HYDROGENATED LANOLIN,
HYDROXYLATED LANOLIN, LANOLIN (ANHYDROUS),
LANOLIN ACID, LANOLIN ALCOHOL, LANOLIN OIL,
AND LANOLIN WAX

A safety assessment of Acetylated Lanolin, Acetylated
Lanolin Alcohol, Hydrogenated Lanolin, Hydroxylated Lanolin,
Lanolin (anhydrous), Lanolin Acid, Lanolin Alcohol, Lanolin
Oil, and Lanolin Wax was published in 1980 in which the CIR
Expert Panel concluded that these ingredients are safe for topical
application to humans in the then present practice of use and con-
centration (Elder 1980). The Panel reviewed new studies (listed
at the end of this section), along with updated information re-
garding types and concentrations of use. The Panel determined
to not reopen this safety assessment.

CIR Expert Panel acknowledged that there are current uses
of lanolin compounds that may include aerosols. The effects of
inhaled aerosols depend on the specific chemical species, the
concentration, the duration of exposure, and site of deposition
within the respiratory system. Particle size is the most important
factor affecting the location of deposition (Jensen and O’Brien
1993). The mean aerodynamic diameter of pump hair spray par-
ticles is ≥80 μ and the diameter of anhydrous spray particles
is 60 to 80 μ. Typically, less than 1% are below 10 μ, which is
the upper limit for respirable particles (Bower 1999). Based on
the particle size, lanolin and related compounds would not be
respirable in formulation.

The panel also noted that animal derived products may con-
tain residues present in the plant material ingested by the an-
imal. Manufacturers are reminded that cosmetic products con-
taining plant or animal derived ingredients should be formulated
to limit the presence of pesticide/heavy metal residues as fol-
lows: lead ≤10 ppm, arsenic ≤3 ppm, mercury ≤1 ppm, total
PCB/pesticide contamination ≤40 ppm with ≤10 ppm for any
specific residue (Andersen 1998). In addition, the CIR Expert
Panel has recently stressed that animal-derived ingredients must
be free of detectible pathogens and/or infectious agents (e.g.,
prions). Suppliers and users of these ingredients should assure
that these ingredients are risk-free. Tests to assure the absence
of a pathogenic agent in the ingredients, or controls to assure
deviation from pathogen-free sources are two approaches that
should be considered.

Data from the 1980 report on frequency of use and concen-
tration of use (circa 1976) is provided in Table 1 along with
current frequency and concentration of use and total products
in each category as provided by the Food and Drug Administra-
tion (FDA) and Cosmetic, Toiletry, and Fragrance Association
(CTFA) (FDA 2002; CTFA 2003). Although the total number
of products containing lanolin and related compounds has de-
creased since 1980 (5196 in 1980 versus 2438 in 2002), there has
been an increase in the variety of product categories containing
these chemicals. In the 1980 report, the highest concentrations
of these ingredients were in makeup and eye makeup prepara-
tions, skin care, suntan and sunscreen preparations, manicur-
ing products, noncoloring hair preparations, and hair-coloring
preparations. In 2003, lipsticks and rouges have the highest use
concentrations.

Acetylated Lanolin. Acetylated lanolin is the acetylated es-
ter of lanolin (q.v.) and is used as hair conditioning agent and skin
conditioning agent, both emollient and occlusive. It was used in
127 cosmetic products in 1976, with the highest concentration
range of >0.1% to 50% in eye and other make-up preparations.
Currently Acetylated lanolin is used in 151 products at a maxi-
mum use concentration of 7% in makeup foundations. Table 1
provides the available use information.

Acetylated Lanolin Alcohol is the acetyl ester of Lanolin Al-
cohol (q.v.) and is primarily used as a hair conditioning agent and
skin-conditioning agent—emollient and occlusive. It was used
in 376 cosmetic products in 1976, with the highest concentration
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TABLE 1
Historical and current cosmetic product uses and concentrations for Acetylated Lanolin, Acetylated Lanolin Alcohol,

Hydrogenated Lanolin, Hydroxylated Lanolin, Lanolin (anhydrous), Lanolin Acid, Lanolin Alcohol, Lanolin Oil,
and Lanolin Wax

1976 uses 2002 uses 1976 concentrations 2003 concentrations
Product category (Elder 1980) (FDA 2002) (Elder 1980) (%) (CTFA 2003) (%)

Acetylated Lanolin
Baby lotions, oils, powders, and creams 2 1 >0.1–1 3
Bath oils, tablets, and salts 2 — >1–5 —
Eye lotion — 1 — 0.6
Eye makeup (other) 5 5 >0.1–50 0.1
Bath soaps and detergents — — — 1
Colognes and toilet waters 4 — >0.1–1 —
Hair conditioners 3 1 >0.1–5 —
Face powders — 2 — 0.2–0.3
Foundations — 3 — 3–7
Lipsticks — 33 — 5
Makeup (other) 57 3 >0.1–50 0.5–3
Shaving cream — —
Shaving soap 6∗ — ≤0.1–1∗ —
Skin-cleansing creams, lotions, liquids, and pads — 14 — 0.1
Face and neck skin care preparations 6 1

—∗ —∗
Body and hand skin care preparations 20 0.5–2
Moisturizers — 35 — 1
Night skin care preparations — 23 — 4
Paste masks (mud packs) — 4 — 1
Skin care preparations (other) 50 8 >0.1–25 3
Suntan gels, creams, and liquids — 4 — —

Total uses/ranges for Acetylated Lanolin 127 151 ≤0.1–50 0.2–7

Acetylated Lanolin Alcohol
Baby lotions, oils, powders, and creams — 2 — 0.01–16
Bath oils, tablets, and salts — —
Bubble baths — —
Bath capsules — —

74∗ >1–5∗
Bath preparations (other) — —
Eye shadow 17 0.9
Eye lotions 1 —
Mascara 4 0.002
Eyebrow pencils 31∗ — >0.1–10∗ 0.1
Eyeliners — 0.4
Eye makeup (other) 11 —
Colognes and toilet waters 16 5 >0.1–25 0.07
Powders — 6 — 0.01
Fragrance preparations (other) — 3 — 0.1–0.4
Hair conditioners — 1 — —
Hair sprays (aerosol fixatives) — 4 — 0.01
Hair straighteners — 3 — —
Shampoos (noncoloring) — 1 — 0.02
Hair tonics, dressings, etc. — 6 — 0.01
Hair preparations (other) 4 3 >0.1–5 —
Hair-coloring preparations (other) — 1 — —

(Continued on next page)
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TABLE 1
Historical and current cosmetic product uses and concentrations for Acetylated Lanolin, Acetylated Lanolin Alcohol,

Hydrogenated Lanolin, Hydroxylated Lanolin, Lanolin (anhydrous), Lanolin Acid, Lanolin Alcohol, Lanolin Oil,
and Lanolin Wax (Continued)

1976 uses 2002 uses 1976 concentrations 2003 concentrations
Product category (Elder 1980) (FDA 2002) (Elder 1980) (%) (CTFA 2003) (%)

Blushers (all types) — 9 — 0.3–0.8
Face powders — 10 — 0.01–2
Foundations — 9 — 1–2
Lipstick — 100 — 2–3
Makeup bases 133 8 >0.1–25 —
Rouges — 1 — —
Makeup (other) — 8 — 0.1–3
Nail polish and enamel removers 2 0.01
Cuticle softeners 2∗ — ≤0.1–5∗ 0.1
Nail polish and enamel removers — 0.02
Bath soaps and detergents — 4 — 0.4
Personal cleanliness products (other) — 2 — 0.1
Aftershave lotion — 2 — —
Shaving cream — 3 — 0.02
Skin-cleansing creams, lotions, liquids, etc. 10 <1
Face and neck skin care preparations 4 0.2–3
Body and hand skin care preparations 53 0.1–6
Moisturizers 105∗ 33 >0.1–50∗ 0.5–5
Night skin care preparations 5 0.1
Paste masks (mud packs) 3 0.01
Skin fresheners 2 —
Skin care preparations (other) 14 0.01–0.4
Suntan gels, creams, and liquids 11 6 >0.1–50 —

Total uses/ranges for Acetylated Lanolin Alcohol 376 251 ≤0.1–50 0.01–16

Hydrogenated Lanolin
Eyeliner 2 1
Mascara 1∗ 5 >5–10∗ —
Eye makeup (other) 1 7–10
Colognes and toilet waters 1 — >1–5 —
Fragrance preparations (other) — 1 — —
Hair conditioners — 1 — 0.5
Hair dyes and colors — — — 1
Rinses (noncoloring) — 1 — —
Hair tonics, dressings, etc. — 1 — —
Foundations 2 —
Lipstick 30 3–9
Makeup bases 58∗ 1 >1–25∗ —
Makeup (other) 1 —
Nail creams and lotions 1 1 >1–5 —
Underarm deodorants — 1 — —
Skin-cleansing creams, lotions, liquids, etc. — 4 — —
Shaving preparations (other) 15 — >0.1–1 —
Face and neck skin care preparations 4 10
Body and hand skin care preparations 25 2
Moisturizers 16 —

(Continued on next page)
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TABLE 1
Historical and current cosmetic product uses and concentrations for Acetylated Lanolin, Acetylated Lanolin Alcohol,

Hydrogenated Lanolin, Hydroxylated Lanolin, Lanolin (anhydrous), Lanolin Acid, Lanolin Alcohol, Lanolin Oil,
and Lanolin Wax (Continued)

1976 uses 2002 uses 1976 concentrations 2003 concentrations
Product category (Elder 1980) (FDA 2002) (Elder 1980) (%) (CTFA 2003) (%)

Night skin care preparations 15∗ 3 >0.1–10∗ —
Paste masks (mud packs) 1 —
Skin fresheners 1 —
Skin care preparations (other) 4 2
Suntan gels, creams, and liquids 3 2

4 >0.1–5
Suntan preparations (other) 2 —

Total uses/ranges for Hydrogenated Lanolin 95 111 >0.1–10 0.5–10

Hydroxylated Lanolin
Baby products (other) — — — 2
Eyebrow pencils — 3 — —
Eyeliner — 73 — 5–10
Eye shadow — 7 — 3–10
Mascara — 10 — 1
Eye makeup (other) — 3 — 2–11
Blushers (all types) 2 3
Face powders 3 2
Foundations 2 2
Lipstick 18 0.5–28
Makeup bases 7∗ 2 >5–25∗ —
Makeup fixatives 1 —
Leg and body paints — 10
Makeup (other) 1 4
Skin-cleansing creams, lotions, liquids, etc. 2 —
Body and hand skin care preparations 5∗ 2 >0.1–5∗ —
Moisturizers 6 —
Night skin care preparations 3 —
Suntan gels, creams, and liquids — 1 — —

Total uses/ranges for Hydroxylated Lanolin 12 141 >0.1–25 0.5–28

Lanolin
Baby lotions, oils, powders, and creams 9 3 >0.1–10 0.2–4
Bath oils, tablets, and salts 1 —
Bath products (other) 4∗ 1 >0.1–5∗ —
Eyebrow pencils 16 6–7
Eyeliner 6 10–32
Eye shadow 11 5–9
Mascara 243∗ 3 ≤0.1–>50∗ 0.1–12
Eye makeup preparations (other) 8 5
Colognes and toilet waters 37 — >0.1–10 —
Powders — 1 — —
Sachets — 9 — —
Fragrance preparations (other) — 3 — —
Hair conditioners 33 0.2–10
Hair sprays (aerosol fixatives) 1 0.001
Hair straighteners 7 0.3
Permanent waves 137∗ 2 ≤0.1–50∗ —

(Continued on next page)
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TABLE 1
Historical and current cosmetic product uses and concentrations for Acetylated Lanolin, Acetylated Lanolin Alcohol,

Hydrogenated Lanolin, Hydroxylated Lanolin, Lanolin (anhydrous), Lanolin Acid, Lanolin Alcohol, Lanolin Oil,
and Lanolin Wax (Continued)

1976 uses 2002 uses 1976 concentrations 2003 concentrations
Product category (Elder 1980) (FDA 2002) (Elder 1980) (%) (CTFA 2003) (%)

Shampoos (noncoloring) 9 0.5
Hair tonics, dressings, etc. 69 0.5–19
Wave sets 2 4
Hair preparations (other noncoloring) 1 5
Hair-coloring preparations (other) 7 8 >1–50 0.4
Blusher (all types) 31 2–9
Face powders 9 1–5
Foundations 17 2–9
Lipsticks 1314∗ 133 ≤0.1–>50∗ 1–33
Makeup bases 5 0.4–5
Rouges 4 5
Makeup (other) 12 10–17
Cuticle softeners 6 20
Nail creams and lotions 18* 1 >1–50∗ 0.3–3
Nail polish and enamel — 15
Bath soaps and detergents 11 0.01–4
Underarm deodorants 23∗ 4 >0.1–5∗ 0.2
Personal cleanliness products (other) 7 —
Aftershave lotion — 2 — 0.5
Shaving cream 31 11 ≤0.1–5∗ 0.5–2
Skin-cleansing creams, lotions, liquids, etc. 48 0.1–3
Depilatories 3 —
Face and neck skin care preparations 26 2–4
Body and hand skin care preparations 88 2–37
Moisturizers 531∗ 56 ≤0.1–>50∗ 0.2–11
Night skin care preparations 32 0.5–10
Paste masks (mud packs) 12 16
Skin care preparations (other) 51 22
Suntan gels, creams, and liquids 11 —
Indoor tanning preparations 31∗ 7 >0.1–50∗ 2
Suntan preparations (other) 1 —

Total uses/ranges for Lanolin 2384 774 ≤0.1–>50 0.001–37

Lanolin Acid
Eyeliner 3 —
Eye shadow 4 —
Mascara 23∗ 13 >0.1–10* 3
Eye makeup (other) 1 —
Hair conditioners 4 —
Hair straighteners 2∗ 3 >1–5∗ —
Hair-coloring preparations (other) — 1 — —
Foundations 2 —
Lipsticks 13∗ 2 >0.1–10∗ -
Makeup (other) 1 —
Nail care preparations 2 — >1–5 —
Shaving cream 1 3 >0.1–1 —

(Continued on next page)
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TABLE 1
Historical and current cosmetic product uses and concentrations for Acetylated Lanolin, Acetylated Lanolin Alcohol,

Hydrogenated Lanolin, Hydroxylated Lanolin, Lanolin (anhydrous), Lanolin Acid, Lanolin Alcohol, Lanolin Oil,
and Lanolin Wax (Continued)

1976 uses 2002 uses 1976 concentrations 2003 concentrations
Product category (Elder 1980) (FDA 2002) (Elder 1980) (%) (CTFA 2003) (%)

Moisturizers 4 —
Night skin care preparations 10∗ 1 >0.1–10∗ —
Skin care preparations (other) 1 1
Suntan gels, creams, and liquids — 1 — —

Total uses/ranges for Lanolin Acid 51 44 >0.1–10 1–3

Lanolin Alcohol
Baby lotions, oils, powders, and creams 2 2 >0.1–5 —
Bath oils, tablets, and salts 28 7 >0.1–10 —
Eyebrow pencils 1 —
Eyeliner 1 —
Eye shadow 27 —
Eye makeup remover 120∗ 3 >0.1–25∗ —
Mascara 1 —
Eye makeup (other) 7 —
Colognes and toilet waters 13 — >0.1–25 —
Fragrance preparations (other) — 5 — —
Hair conditioners 8 —
Hair sprays (aerosol fixatives) 15∗ 1 ≤0.1–25∗ —
Hair tonics, dressings, etc. 2 —
Hair preparations (other) 3 —
Hair-coloring preparations (other) 4 1 >0.1–1 4
Blushers (all types) 16 —
Face powders 7 —
Foundations 28 —
Lipsticks 422∗ 18 ≤0.1–25∗ —
Makeup bases 22 —
Makeup fixatives 4 —
Makeup (other) 7 —
Cuticle softeners — 1 — —
Bath soaps and detergents 3 —
Feminine deodorants 6∗ 2 ≤0.1–5∗ —
Other personal cleanliness products 1 —
Aftershave lotions 3 —
Shaving cream 7∗ 6 >0.1–5∗ —
Shaving preparation products (other) 6 —
Skin-cleansing creams, lotions, liquids, etc. 10 —
Depilatories 1 —
Face and neck skin care preparations 9 —
Body and hand skin care preparations 52 0.6
Moisturizers 115∗ 40 >0.1–>50∗ —
Night skin care preparations 19 —
Paste masks (mud packs) 7 —
Skin care preparations (other) 10 —
Suntan gels, creams, and liquids 12 —
Indoor tanning preparations 6∗ 2 >0.1–5∗ —

(Continued on next page)
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TABLE 1
Historical and current cosmetic product uses and concentrations for Acetylated Lanolin, Acetylated Lanolin Alcohol,

Hydrogenated Lanolin, Hydroxylated Lanolin, Lanolin (anhydrous), Lanolin Acid, Lanolin Alcohol, Lanolin Oil,
and Lanolin Wax (Continued)

1976 uses 2002 uses 1976 concentrations 2003 concentrations
Product category (Elder 1980) (FDA 2002) (Elder 1980) (%) (CTFA 2003) (%)

Suntan preparations (other) 3 —

Total uses/ranges for Lanolin Alcohols 738 337 ≤0.1–>50 0.6–4

Lanolin Oil
Baby lotions, oils, powders, and creams 6 1 >0.1–5 1
Bath oils, tablets, and salts 9 0.1
Bubble baths 44∗ 1 ≤0.1–25∗ —
Bath preparations (other) 1 3
Eyebrow pencils 2 1
Eyeliner 8 2–10
Eye shadow 55 3–6
Eye makeup remover 135∗ 1 ≤0.1–50∗ —
Mascara 1 1–3
Eye makeup (other) 5 6
Powders (273) — 1 — —
Colognes and toilet waters 9 >0.1–5
Fragrance preparations — 4 — —
Hair conditioners 5 0.4–2
Permanent waves 17∗ 1 ≤0.1–5∗ 1
Shampoo (noncoloring) 4 0.3
Tonics, dressings, and other hair-grooming aids — 0.5–2
Hair bleaches 9∗ 11 ≤0.1–5∗ —
Hair color sprays (aerosol) 1 0.8
Blushers (all types) 11 2–12
Face powders 12 2
Foundations 10 0.7–2
Lipsticks 887∗ 226 >0.1–>50∗ 3–65
Makeup bases 10 0.4
Makeup fixatives 1 —
Makeup (other) 8 20–45
Nail basecoats and undercoats 2 —
Cuticle softeners 2 2
Nail creams and lotions 10∗ 1 >0.1–50∗ 5
Nail care preparations (other) 1 3–25
Bath soaps and detergents 3∗ 9 >1–5∗ —
Underarm deodorants 1 —
Shaving cream 2 4 >0.1–5 2
Skin-cleansing creams, lotions, liquids, etc. 12 3
Face and neck skin care preparations 4 3
Body and hand skin care preparations 27
Moisturizers 218∗ 37 ≤0.1–50∗ 2
Night skin care preparations 6 1
Paste mask (mud packs) 1 18
Skin care preparations (other) 14 10
Suntan gels, creams, and liquids 6 8
Indoor tanning preparations 16∗ 1 >0.1–10∗ —

(Continued on next page)
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TABLE 1
Historical and current cosmetic product uses and concentrations for Acetylated Lanolin, Acetylated Lanolin Alcohol,

Hydrogenated Lanolin, Hydroxylated Lanolin, Lanolin (anhydrous), Lanolin Acid, Lanolin Alcohol, Lanolin Oil,
and Lanolin Wax (Continued)

1976 uses 2002 uses 1976 concentrations 2003 concentrations
Product category (Elder 1980) (FDA 2002) (Elder 1980) (%) (CTFA 2003) (%)

Other suntan preparations 4 1

Total uses/ranges for Lanolin Oil 1256 532 ≤0.1–50 0.1–65

Lanolin Wax
Eyeliner 4 4
Eye shadow 41∗ 1 >0.1–25∗ 4
Mascara 6 2
Colognes and toilet waters 11 >1–25
Hair tonics, dressings, etc. 3 4 >0.1–1 —
Blushers (all types) 2 4
Face powders 1 —
Foundations 69∗ 2 ≤0.1–50∗ 4
Lipsticks 56 20–23
Makeup preparations (other) 1 0.5
Manicuring preparations 1 — >1–5 —
Shaving preparations 1 — >1–5 —
Skin-cleansing creams, lotions, liquids, etc. 2 —
Body and hand skin care preparations 3 0.5
Moisturizers 6 —
Night skin care preparations 9∗ 2 >0.1–5∗ —
Paste masks (mud packs) 1 —
Skin care preparations (other) 4 —
Suntan gels, creams, and liquids 2∗ 1 >10–25∗ —
Suntan preparations (other) 1 —

Total uses/ranges for Lanolin Wax 157 97 ≤0.1–50∗ 0.5–25

∗In the original safety assessment, information on frequency of use and concentration of use was provided only as a function of broad product
categories, e.g., baby products, skin care preparations, etc.

range of >0.1% to 50% in skin care and suntan and sunscreen
preparations. Currently Acetylated Lanolin Alcohol is used in
251 products at a maximum use concentration of 16% in baby
lotions, oils, etc. Table 1 provides the available use information.

Hydrogenated Lanolin is the end product of controlled hy-
drogenation of Lanolin (q.v.) which is used as a fragrance ingre-
dient, hair conditioning agent, and skin-conditioning agent—
occlusive. It was used in 95 cosmetic products in 1976, with
the highest concentration range of >1% to 25% in makeup
preparations. Currently Hydrogenated Lanolin is used in 111
products at a maximum use concentration of 10% in face and
neck skin care preparations. Table 1 provides the available use
information.

Hydroxylated Lanolin is the product obtained by controlled
hydroxylation of Lanolin (q.v.) and is used as a binder and skin-
conditioning agent—miscellaneous. It was used in 12 cosmetic
products in 1976, with the highest concentration range of >5%
to 25% in makeup preparations. Currently Hydroxylated lanolin

is used in 141 products at a maximum use concentration of 28%
in lipsticks. Table 1 provides the available use information.

Lanolin is the refined derivative of the fat-like sebaceous se-
cretion of sheep. It consists of a highly complex mixture of esters
of high-molecular-weight aliphatic, steroids or triterpenoid alco-
hols, and fatty acids. Lanolin functions as an emulsion-stabilizer
agent, hair-conditioning agent, skin-conditioning agent, and
skin-protectant agent. Lanolin is an active ingredient is over-
the-counter (OTC) drug products as well. In 1976 there were
2384 uses (as Lanolin-anhydrous) at a maximum concentration
of >50% in several product categories. Currently, Lanolin (as
Lanolin and Lanolin-anhydrous) is used in 774 products at a
maximum use concentration of 37% in body and hand skin care
preparations. Table 1 provides the available use information.

Lanolin Acid is a mixture of organic acids obtained from
the hydrolysis of Lanolin (q.v.) and functions as a surfactant-
cleansing agent. It was used in 51 cosmetic products in 1976,
with the highest concentration range of >1% to 10% in eye
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makeup, makeup and skin care preparations. Currently Lanolin
Acid is used in 44 products at a maximum use concentration of
3% in mascara. Table 1 provides the available use information.

Lanolin Alcohols are a mixture of organic alcohols obtained
from the hydrolysis of Lanolin (q.v.). These are used as emulsion
stabilizer agent, hair conditioning agent, binder, and nonaqueous
viscosity increasing agents. These were used in 738 cosmetic
products in 1976, with the highest concentration range of >0.1%
to 50% in skin care preparations. Currently Lanolin Alcohols are
used in 337 products at a maximum use concentration of 4% in
hair coloring preparations (other). Table 1 provides the available
use information.

Lanolin Oil is the liquid fraction obtained by physical means
from whole Lanolin which is used as skin-conditioning agent-
emollient and hair conditioning agent. It was used in 1256 cos-
metic products in 1976, with the highest concentration range of
>0.1% to >50% in makeup preparations. Currently Lanolin oil
is used in 532 products at a maximum use concentration of 65%
in lipsticks. Table 1 provides the available use information.

Lanolin Wax is the semisolid fraction obtained by physi-
cal means from whole Lanolin (Pepe et al. 2002). It is used as
hair conditioning agent, skin-conditioning agents—emollient,
nonaqueous viscosity-increasing agents, and binder. It was used
in 157 cosmetic products in 1976, with the highest concentra-
tion range of ≤0.1% to 50% in makeup preparations. Currently
Lanolin Wax is used in 97 products at a maximum use concen-
tration of 23% in lipsticks. Table 1 provides the available use
information.
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BENZOPHENONE AND BENZOPHENONE-1, -2, -3, -4,
-5, -6, -7, -8, -9, -10, -11, AND -12

A safety assessment of Benzophenone-1, -3, -4, -5, -9, and
-11 was published in 1983 with the conclusion “safe for top-
ical application to humans in the present practices of use and
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concentration in cosmetics” (Elder 1983a). An addendum to this
safety assessment, addressing the mutagenicity/genotoxicity of
Benzophenone-2, -6, and -8, was also published in 1983 with a
conclusion stating that they are not mutagenic or genotoxic, but
are safe for topical application to humans in the present practices
of use and concentration in cosmetics (Elder 1983b). Studies
available since the safety assessment and addendum were com-
pleted (listed at the end of this section), along with the updated
information regarding uses and use concentrations, were consid-
ered. The Panel determined to not reopen this safety assessment.

The CIR Expert Panel’s discussion focused on National
Toxicology Program (NTP) carcinogenicity studies on

TABLE 2
Historical and current cosmetic product uses and concentrations for Benzophenones

1976 concentrations 2002 concentrations
1976 use 2002 use (Elder 1983) (CTFA 2002)

Product category (Elder 1983) (FDA 2002) (%) (%)

Benzophenone-1
Bath oils, tablets, and salts 1 — ≤0.1 —
Bubble baths 2 — ≤0.1 —
Colognes and toilet waters 3 1 ≤0.1 0.2–1
Perfumes — 1 — 0.1–1
Fragrance preparations (other) 5 — ≤0.1 1
Shampoos (noncoloring) 7 — ≤0.1 0.05
Hair tonics, dressings, etc. 2 1 ≤0.1–1 —
Wave sets 4 — ≤0.1 —
Hair preparations (other) 1 3 ≤0.1 —
Blushers (all types) 1 — >0.1–1 —
Lipstick 7 1 >0.1–1 0.2
Nail basecoats and undercoats 5 23 ≤0.1–1 0.4–0.8
Nail creams and lotions — 2 — —
Nail polish and enamel 87 75 ≤0.1–1 0.1–2
Nail polish and enamel removers — 8 — —
Nail care preparations (other) 4 11 ≤0.1–1 0.1
Aftershave lotions 6 — ≤0.1 0.2–0.5
Beard softeners (category omitted in 2002) 2 — ≤0.1 —

Total uses/ranges for Benzophenone-1 113 127 ≤0.1–1 0.05–2

Benzophenone-2
Bath oils, tablets, and salts 3 — ≤0.1 0.1–0.2
Bubble baths 5 5 ≤0.1–1 0.05–0.2
Bath preparations (other) 6 4 ≤0.1 0.07–0.2
Eye makeup remover — 1 — —
Colognes and toilet waters 120 193 ≤0.1–5 0.1–0.4
Perfumes 22 53 ≤0.1–1 0.005–0.3
Powders — 1 — —
Sachets 4 1 ≤0.1 0.2
Other fragrance preparations 15 18 ≤0.1–1 —
Hair conditioners 2 3 ≤0.1 0.1
Hair sprays (aerosol fixatives) — 1 — 0.05

(Continued on next page)

Benzophenone and Benzophenone-3. An NTP 2-year carcino-
genicity study on Benzophenone was initiated in 1999, and
the pathology quality assessment for this study is ongoing.
Benzophenone-3 is listed among the chemicals that NTP has
assigned to a laboratory for toxicology/carcinogenesis testing.
The Panel determined to not reopen its safety assessment
until results from the NTP carcinogenicity studies are
available.

In 1976, Benzophenones were used in 1044 cosmetic prod-
ucts, typically at concentrations ≤0.1%. Currently, there are
uses reported in 1008 products, typically at concentrations <1%.
Table 2 presents the available use information.



12 COSMETIC INGREDIENT REVIEW

TABLE 2
Historical and current cosmetic product uses and concentrations for Benzophenones (Continued)

1976 concentrations 2002 concentrations
1976 use 2002 use (Elder 1983) (CTFA 2002)

Product category (Elder 1983) (FDA 2002) (%) (%)

Rinses (noncoloring) 4 — ≤0.1 0.05
Shampoos (noncoloring) 14 4 ≤0.1–1 0.1
Hair tonics, dressings, etc. 2 — ≤0.1 0.1
Wave sets 3 — >0.1–1 —
Hair preparations (other) — 2 — 0.1
Blushers (all types) 3 — ≤0.1 —
Lipsticks — 3 — —
Rouges 1 1 ≤0.1 —
Makeup fixatives 1 — ≤0.1 —
Makeup preparations (other) 4 1 ≤0.1 —
Nail polish and enamel removers — 1 — —
Bath soaps and detergents — 1 — 0.05–0.2
Underarm deodorants — 1 — 0.1
Douches — — — 0.1
Feminine deodorants 1 — ≤0.1 —
Personal cleanliness products (other) — — — 0.1
Aftershave lotions 30 45 ≤0.1–1 0.2
Preshave lotions 1 1 ≤0.1 0.03–0.1
Shaving preparation products (other) — 6 — 0.1
Skin cleansing creams, lotions, liquids, and pads 6 6 ≤0.1–1 0.05–0.1
Face and neck skin care preparations — —
Body and hand skin care preparations 7∗ 3 ≤0.1∗ 0.07–0.2
Moisturizers 9 2 ≤0.1 0.1
Night skin care preparations — — — 0.05
Paste masks (mud packs) 1 3 ≤0.1 0.05
Skin lighteners 1 N/A∗∗ ≤0.1 N/A∗∗

Skin fresheners 27 9 ≤0.1 0.2%
Skin care preparations (other) 5 11 ≤0.1–1 0.1–0.2
Suntan gels, creams, and liquids — — — 6

Total uses/ranges for Benzophenone-2 321 380 ≤0.1–5 0.005–6

Benzophenone-3
Baby shampoos — — — 0.01
Baby lotions, oils, powders, and creams — — — 3
Bath oils, tablets, and salts 1 11 ≤0.1 0.2–0.4
Bubble baths — 1 — 0.1
Bath preparations (other) — 18 — 0.2
Eyeliner — 1 — —
Eye shadow — — — 0.5
Eye makeup (other) — 1 — 0.2–0.4
Colognes and toilet waters 1 9 >0.1–1 0.1–2
Perfumes 1 12 ≤0.1 0.2–2
Fragrance preparations (other) — 4 — 0.2–2
Hair conditioners — 21 — 0.05–0.5
Hair sprays — 13 — 0.01
Shampoos 1 13 ≤0.1 0.01–0.3
Hair tonics, dressings, etc. — 18 — 0.3–0.5
Hair preparations (other) — 5 — 0.3

(Continued on next page)
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TABLE 2
Historical and current cosmetic product uses and concentrations for Benzophenones (Continued)

1976 concentrations 2002 concentrations
1976 use 2002 use (Elder 1983) (CTFA 2002)

Product category (Elder 1983) (FDA 2002) (%) (%)

Blushers — 1 — 1–6
Face powders — 2 — 1–4
Foundations — 28 — 0.1–3
Lipsticks — 85 — 1–4
Makeup bases — 3 — 1–2
Makeup (other) 1 4 >0.1–1 0.1–3
Nail basecoats and undercoats — 2 — 0.4–3
Nail creams and lotions — 1 — —
Nail polish and enamel 36 10 >0.1–1 0.2–1
Nail polish and enamel removers — 2 — 0.2–0.4
Nail care preparations (other) — 1 — 0.2
Bath soaps and detergents — 2 — 0.05–0.06
Personal cleanliness products (other) — 1 — —
Aftershave lotions 3 9 >0.1–1 2–3
Shaving cream — — — 0.2
Shaving products (other) — — — 3
Skin-cleansing creams, lotions, liquids, and pads 2 1 ≤0.1 0.05–0.2
Face and neck skin care preparations 17 0.3–5
Body and hand skin care preparations —∗ 20 —∗ 2–5
Moisturizers — 59 — 0.5–7
Night skin care preparations — 1 — 1–2
Skin fresheners 1 — ≤0.1 0.005
Skin care preparations (other) — 12 — 1–6
Suntan gels, creams, and liquids — 47 — 1–6
Indoor tanning preparations — 9 — 1–5
Suntan preparations (other) — 8 — 3–6

Total uses/ranges for Benzophenone-3 62 451 ≤0.1–1 0.005–7

Benzophenone-4
Baby shampoos 2 1 ≤0.1 0.01
Baby lotions, oils, powders, and creams — 1 — 0.2
Bath oils, tablets, and salts 11 ≤0.1 0.1
Bubble baths 2 4 ≤0.1 0.1–0.2
Bath capsules — 1 — —
Bath preparations (other) 4 19 ≤0.1 0.1–0.2
Eye shadow 1 — >0.1–1 —
Eye lotion — 1 — —
Eye makeup remover — — — 0.05
Eye makeup (other) — 1 — 0.01
Colognes and toilet waters 8 — ≤0.1 0.3
Perfumes — 3 — 0.1
Powders — 1 — —
Fragrance preparations (other) 11 4 ≤0.1 0.1–0.2
Hair conditioners 29 37 ≤0.1–5 0.01–0.5
Hair sprays (aerosol fixatives) 1 18 ≤0.1 0.1
Hair straighteners — — — 0.01
Permanent waves 2 1 ≤0.1 —

(Continued on next page)
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TABLE 2
Historical and current cosmetic product uses and concentrations for Benzophenones (Continued)

1976 concentrations 2002 concentrations
1976 use 2002 use (Elder 1983) (CTFA 2002)

Product category (Elder 1983) (FDA 2002) (%) (%)

Rinses (noncoloring) 7 4 ≤0.1 —
Shampoos (noncoloring) 45 48 ≤0.1–5 0.01–0.5
Hair tonics, dressings, etc. 7 51 ≤0.1–1 0.01–0.9
Wave sets 27 6 ≤0.1–1 0.4
Hair preparations (other) 13 38 ≤0.1 0.05–0.1
Shampoos (coloring) 1 — >0.1–1 —
Hair-coloring preparations (other) — 2 — 0.04
Blushers (all types) 6 — ≤0.1–1 1
Foundations 1 — ≤0.1 —
Leg and body paints 1 — ≤0.1 —
Makeup bases 1 — >0.1–1 —
Makeup (other) 2 1 >0.1–1 0.05–0.1
Cuticle softeners 2 1 ≤0.1 —
Nail polish and enamel removers — 2 — —
Nail care products (other) — 1 — —
Bath soaps and detergents 2 18 >0.1–1 0.05–0.5
Underarm deodorants — 2 — 0.1–0.7
Personal cleanliness products (other) — 6 — 0.05–0.3
Aftershave lotion 2 5 ≤0.1 0.05–1
Shaving products (other) — 2 — 0.1
Skin-cleansing creams, lotions, liquids, and pads 6 33 ≤0.1–1 0.01–0.3
Face and neck skin care preparations 9∗ 4 ≤0.1∗ 0.05–2.5
Body and hand skin care preparations 20 0.05–0.2
Foot powders and sprays — 2 — 0.05
Moisturizers 21 33 ≤0.1 0.1–1
Night skin care — 1 — —
Paste masks (mud packs) — 1 — 0.1–0.2
Skin fresheners 5 16 ≤0.1 0.05–2
Skin care preparations (other) 9 10 ≤0.1–1 0.05–0.5
Suntan gels, creams, and liquids 2 1 ≤0.1–10 2
Suntan preparations (other) — — — 0.005

Total uses/ranges for Benzophenone-4 251 402 ≤0.1–10 0.005–2.5

Benzophenone-5
Eye shadow — 1 — —
Colognes and toilet waters — — — 0.2
Shaving products (other) — 1 — —
Hair tonics, dressings, etc. — — — 0.2
Skin-cleansing creams, lotions, liquids, and pads — 2 — —
Face and neck skin care preparations — —

7∗ ≤0.1∗
Body and hand skin care preparations 6 0.05
Moisturizers — 3 — —
Night skin care preparations 3 1 ≤0.1 0.3
Paste masks (mud packs) — 1 — —
Skin fresheners — 4 — —

Total uses/ranges for Benzophenone-5 11 20 ≤0.1 0.05–0.3
(Continued on next page)
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TABLE 2
Historical and current cosmetic product uses and concentrations for Benzophenones (Continued)

1976 concentrations 2002 concentrations
1976 use 2002 use (Elder 1983) (CTFA 2002)

Product category (Elder 1983) (FDA 2002) (%) (%)

Benzophenone-6
Bath oils, tablets, and salts 2 1 ≤0.1 —
Eye makeup remover — 1 — —
Colognes and toilet waters 1 1 ≤0.1 0.2
Perfumes 2 3 ≤0.1–1 0.2
Shampoos (noncoloring) 1 — ≤0.1 —
Hair tonics, dressings, etc. 1 2 ≤0.1 —
Wave sets 2 — ≤0.1 —
Cuticle softeners 1 — ≤0.1 —
Nail polish and enamel 77 >0.1–1 0.3
Aftershave lotion — 1 — 0.1
Skin-cleansing creams, lotions, liquids, and pads 1 — ≤0.1 —
Face and neck skin care preparations — 0.07
Body and hand skin care preparations —∗ 1 —∗ —
Moisturizers 2 — ≤0.1–1 —
Skin care preparations (other) — 1 — —

Total uses/ranges for Benzophenone-6 106 11 ≤0.1–1 0.07–0.3

Benzophenone-8
Bath oils, tablets, and salts 1 — >0.1–1 —
Bubble baths — 2 — —
Bath preparations (other) — 1 — —
Colognes and toilet waters — 2 — —
Hair conditioners 2 — >0.1–1 —
Personal cleanliness products (other) — 2 — —
Moisturizers 1 — ≤0.1 —
Skin care preparations (other) — — — 0.2

Total uses/ranges for Benzopheone-8 3 7 ≤0.1–1 0.2

Benzophenone-9
Baby products (other) — — — 0.2
Bath oils, tablets, and salts — — — 0.1
Bubble baths 20 6 ≤0.1 0.1–0.2
Bath capsules 1 — ≤0.1 —
Bath preparations (other) 34 14 ≤0.1 0.1–0.2
Colognes and toilet waters 2 4 ≤0.1–1 0.1–0.2
Perfumes 1 — >0.1–1 —
Sachets — — — 0.1
Fragrance preparations (other) 1 1 ≤0.1 0.2
Hair conditioners 9 1 ≤0.1–1 0.1–0.2
Rinses (noncoloring) 3 — ≤0.1 0.05
Shampoos (noncoloring) 8 3 ≤0.1–1 0.1
Hair tonics, dressings, etc. 1 1 ≤0.1 0.03
Wave sets 2 — ≤0.1 0.2
Hair preparations (other noncoloring) 1 — ≤0.1 —
Hair-coloring preparations (other) — — — 0.4
Blushers 1 — ≤0.1 —
Makeup bases 1 1 >0.1–1 —

(Continued on next page)
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TABLE 2
Historical and current cosmetic product uses and concentrations for Benzophenones (Continued)

1976 concentrations 2002 concentrations
1976 use 2002 use (Elder 1983) (CTFA 2002)

Product category (Elder 1983) (FDA 2002) (%) (%)

Rouges 1 — ≤0.1 —
Makeup (other) — — — 0.05
Nail basecoats and undercoats 1 — ≤0.1 —
Cuticle softeners 1 — ≤0.1 —
Nail creams and lotions 1 — ≤0.1 —
Bath soaps and detergents — 8 — 0.05–0.2
Underarm deodorants — — — 0.1
Personal cleanliness products (other) — — — 0.1
Aftershave lotion 3 2 ≤0.1–1 0.1–0.2
Shaving preparations (other) — — — 0.09
Skin-cleansing creams, lotions, liquids, and pads 4 1 ≤0.1–1 —
Face and neck skin care preparations 14∗ — 0.3
Body and hand skin care preparations 2 ≤0.1–1∗ 0.1–0.3
Moisturizers 2 4 ≤0.1 0.05
Night skin care preparations — — — 0.05
Skin fresheners 9 2 ≤0.1–1 0.1
Skin care preparations (other) 1 1 ≤0.1 0.1
Suntan gels, creams, and liquids 1 — ≤0.1–1 —
Suntan preparations (other) — 2 — —

Total uses/ranges for Benzophenone-9 85 53 ≤0.1–1 0.05–0.4

Benzophenone-11
Bath oils, tablets, and salts 4 2 ≤0.1–1 —
Bubble baths 4 — ≤0.1 —
Bath preparations (other) 1 — ≤0.1 —
Colognes and toilet waters 59 3 ≤0.1–1 0.2
Perfumes 14 2 ≤0.1 0.1
Sachets 7 — ≤0.1 —
Fragrance preparations (other) 8 — ≤0.1 —
Hair sprays (aerosol fixatives) 4 — ≤0.1–5 —
Shampoos 13 — ≤0.1 —
Hair tonics, dressings, etc. 2 — >0.1–1 0.2
Wave sets 2 — ≤0.1 —
Blushers 1 — ≤0.1 —
Nail polish and enamel 3 — ≤0.1 —
Bath soaps and detergents 3 — ≤0.1 —
Underarm deodorants — — — 0.1
Aftershave lotion 16 1 ≤0.1 0.2
Preshave lotions (all types) 1 — ≤0.1 0.1
Face and neck skin care preparations — —

2∗ ≤0.1∗
Body and hand skin care preparations — —
Moisturizers 12 — ≤0.1 —
Skin fresheners 11 — ≤0.1 —
Skin care preparations (other) 1 — ≤0.1 —

Total uses/ranges for Benzophenone-11 103 8 ≤0.1–5 0.1–0.2

∗These categories were combined when the original safety assessment was performed and are now separate categories.
∗∗No longer considered a cosmetic product category.
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BUTOXYETHANOL
A safety assessment of Butoxyethanol was published in 1996

with the conclusion “safe in hair and nail products at concen-
trations up to 10.0%” (Andersen 1996). Studies available since
that safety assessment was completed, along with the updated
information regarding uses and use concentrations, were con-
sidered by the CIR Expert Panel. The Panel determined to not
reopen this safety assessment.
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TABLE 3
Historical and current cosmetic product uses and concentrations for Butoxyethanol

1984 use 2001 use 1984 concentrations 2001 concentrations
Product category (Andersen 1996) (FDA 2001) (Andersen 1996) (%) (CTFA 2001) (%)

Eye shadow — — — 3
Shampoos (noncoloring) 2 — ≤0.1–1
Hair tonics, dressings, etc. — 2 — —
Wave sets 1 — 1–5
Hair dyes and colors 90 94 1–10 —
Hair tints — 3 — —
Shampoos (coloring) — 8 — —
Hair bleaches 4 2 1–10 —
Blushers — — — 3
Nail polish and enamel — 1 — 3
Nail polish and enamel removers 1 — 5–10 50

Total uses/ranges for Butoxyethanol 121 110 ≤0.1–10 3–50

The Panel noted that the in vitro hematotoxicity study by
Ruchaud et al. (1992), cited in the published Final Report, has
been retracted and agreed that the deletion of this reference
would have no substantive effect on this safety assessment.

The CIR Expert Panel discussion focused on the question-
able evidence of carcinogenicity (in rats and mice) in a 2-year
inhalation carcinogenicity study on Butoxyethanol that was pub-
lished by the NTP in 2000. The conclusions for rats and mice
were as follows: no evidence of carcinogenic activity in male
rats; equivocal evidence of carcinogenic activity in female rats,
based on increased combined incidences of benign or malignant
pheochromocytoma (mainly benign) of the adrenal medulla;
some evidence of carcinogenic activity in male mice, based on
increased incidences of hemangiosarcoma of the liver; marginal
increase in incidences of forestomach squamous cell papilloma
and increase in incidences of hepatocellular carcinoma may have
been exposure related; and some evidence of carcinogenic activ-
ity in female mice, based on increased incidences of forestomach
squamous cell papilloma or carcinoma (mainly papilloma).

After reviewing the NTP study, the Panel noted that the results
are not relevant to man for the following reasons: (1) Pheochro-
mocytomas observed in one rodent species were within the his-
torical control range. (2) Liver cancer observed in a male rat
was thought to have been due to hemolysis [it has been shown
that rodent red blood cells are very sensitive to hemolysis by
Butoxyethanol, and that this effect was due to iron overload].
(3) An increased incidence of forestomach cancers was observed
in female mice after inhalation exposure. The forestomach is not
a relevant organ for evaluation, and this effect was thought to
have been due to irritation, but not genotoxicity.

The Panel also considered current data indicating that Bu-
toxyethanol is used at concentrations up to 50% in nail polish
and enamel removers, in light of its previous limitation of 10.0%
in hair and nail products. However, it was concluded that the in-
creased use concentration was of little concern because the nail

plate is made up of dead tissue, and, thus, the amount of absorp-
tion through the nail would be negligible.

Butoxyethanol was used in 121 cosmetic products in 1984,
and a maximum use concentration of 10% was reported in 1984.
Currently, there are 110 reported uses, with nail polish and
enamel removers comprising the product category with the high-
est ingredient use concentration (50% Butoxyethanol). Table 3
presents the available use information.
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BUTYL STEARATE, ISOBUTYL STEARATE, CETYL
STEARATE, ISOCETYL STEARATE, ISOPROPYL STEARATE,
MYRISTYL STEARATE, AND OCTYL STEARATE

A safety assessment of Butyl Stearate, Isobutyl Stearate,
Cetyl Stearate, Isocetyl Stearate, Isopropyl Stearate, Myristyl
Stearate, and Octyl Stearate was published in 1985 with the
conclusion “safe as cosmetic ingredients in the present prac-
tices of use” (Elder 1985). Studies available since that safety
assessment was completed, along with the updated information
regarding uses and use concentrations, were considered by the
CIR Expert Panel. The Panel determined to not reopen this safety
assessment.

Octyl Stearate is now called Ethylhexyl Stearate.
The Panel noted that the reproductive toxicity of 2-ethyl-1-

hexanol, a hydrolysis product of Ethylhexyl Stearate, was ad-
dressed in a fetotoxicity study on the cosmetic ingredient Di-
ethylhexyl Adipate (Eastman Kodak Company 1992). It was

TABLE 4
Historical and current product uses and concentrations for Stearates

1981 concentrations 2003 concentrations
1981 use 2002 use (Elder 1985) (CTFA 2003)

Product category (Elder 1985) (FDA 2002) (%) (%)

Butyl Stearate
Bubble baths — — — 43
Eyeliner 4 22 >1–5 0.4–9
Eye shadow 3 1 >0.1–5 0.5
Eye makeup remover — — — 0.2
Mascara — — — 0.4
Eye makeup (other) 4 — >5–25 —
Perfumes — 1 — —
Hair sprays (aerosol fixatives) — — — —
Hair conditioners 3 — >1–10 0.01
Shampoos (noncoloring) — — — 0.03
Hair tonics, dressings, etc. — — — 1
Foundations 1 1 >10–25 0.04
Lipsticks 78 34 >1–25 0.02–0.3
Makeup bases — 2 — —
Rouges — — — 0.002
Makeup (other) — — — 0.002
Nail polish and enamel removers 2 — >0.1–5 —
Bath soaps and detergents — 2 — —
Underarm deodorants 1 1 >1–5 2
Feminine deodorants 1 — >0.1–1 —
Personal cleanliness products (other) — 3 — —
Aftershave lotion — — — 0.1
Preshave lotions 3 — >1–10 —
Shaving cream — — — 1
Cleansing 1 — >1–5 1
Depilatories — — — 1

(Continued on next page)

suggested that the fetotoxicity reported for mice in this study
was actually due to a zinc deficiency. Furthermore, given the
extent of 2-ethyl-1-hexanol absorption and the load that would
be expected to enter the hepatic circulation, the potential for 2-
ethyl-1-hexanol–induced reproductive toxicity was not thought
to be an issue.

Butyl Stearate was used in 116 products in 1981, with the
single largest use in lipstick in the concentration range of >1%
to 25%. In 2002, Butyl Stearate was reportedly used in 78 prepa-
rations, with the single largest use in lipstick; use concentration
data provided in 2003 indicated use concentrations in this prod-
uct category ranging from 0.02% to 0.3%. The 2003 use con-
centration data were provided by CTFA (CTFA 2003). Complete
information on Butyl Stearate and the remaining Stearates in this
review are shown in Table 4.

No uses of Isobutyl Stearate in cosmetics were reported
in 1981. In 2002, Isobutyl Stearate was reportedly being used
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TABLE 4
Historical and current product uses and concentrations for Stearates (Continued)

1981 concentrations 2003 concentratiions
1981 use 2002 use (Elder 1985) (CTFA 2003)

Product category (Elder 1985) (FDA 2002) (%) (%)

Face and neck skin care preparations 8∗ — >0.1–5∗ 0.8
Body and hand skin care preparations 2 0.5
Moisturizers 3 8 >1–10 —
Night skin care preparations — — — 0.4
Skin care preparations (other) 2 — >1–25 0.05–4
Suntan gels, creams, and liquids 2 1 >10–25 —

Total uses/ranges for Butyl Stearate 116 78 >0.1–25 0.02–9

Isobutyl Stearate
Personal cleanliness products (other) — 1 — —
Moisturizers — — — 7
Skin care preparations (other) — 2 — —

Total uses/ranges for Isobutyl Stearate — 3 — 7

Isocetyl Stearate
Eye shadow 1 — >5–10 30
Eye makeup remover 1 1 >10–25 —
Eye makeup (other) — 1 — —
Fragrance preparations (other) — 4 — —
Blushers 2 1 >1–10 —
Face powders 2 — >1–25 —
Foundations 7 24 >5–25 —
Lipsticks 1 4 >1–5 0.1–24
Makeup bases 8 — >0.1–25 —
Rouges 1 — >10–25 —
Makeup fixatives — 1 — —
Makeup (other) — 5 — 30
Nail creams and lotions 1 1 >1–5 —
Bath soaps and detergents 1 — ≤0.1 —
Underarm deodorants — — — 3
Personal cleanliness products (other) — — — 30
Aftershave lotion — 2 — —
Shaving products (other) 1 — >1–5 —
Skin-cleansing creams, lotions, liquids, and pads 5 5 ≤0.1–5 0.02–2
Face and neck skin care preparations 11∗ 6 >0.1–5∗ 1
Body and hand skin care preparations 8 4–5
Foot powders and sprays — — — 10
Moisturizers 10 11 ≤0.1–5 0.8–1
Night skin care preparations 2 5 >0.1–10 4–10
Paste masks (mud packs) — 1 — —
Skin care preparations (other) 2 3 >0.1–10 4
Suntan gels, creams, and liquids 1 1 >10–25 —
Suntan preparations (other) 1 — >0.1–1 —

Total uses/ranges for Isocetyl Stearate 58 84 ≤0.1–25 0.02–30

Cetyl Stearate
Eye shadow 3 — >5–10 —
Eye makeup remover — — — 0.6
Hair conditioners — — — 2

(Continued on next page)
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TABLE 4
Historical and current product uses and concentrations for Stearates (Continued)

1981 concentrations 2003 concentrations
1981 use 2002 use (Elder 1985) (CTFA 2003)

Product category (Elder 1985) (FDA 2002) (%) (%)

Shampoos (noncoloring) — — — 3
Hair tonics, dressings, etc. — — — 2
Face powders 1 — >1–5 —
Foundations — — — 10
Lipsticks — 2 — —
Skin-cleansing creams, lotions, liquids, and pads — — — 3
Face and neck skin care preparations — 15

—∗ —∗
Body and hand skin care preparations — 2
Night skin care preparations — — — 0.3
Indoor tanning preparations — — — 5

Total uses/ranges for Cetyl Stearate 4 2 >1–10 ≤15

Isopropyl Stearate
Bath oils, tablets, and salts 1 — >5–10 —
Eyeliner — — — 5
Eye shadow — 1 — 8
Eye makeup remover — — — 76
Eye makeup (other) 1 2 >10–25 —
Fragrance preparations (other) 1 — >25–50 —
Hair conditioners — — — 6
Hair tonics, dressings, etc. — — — 8
Foundations — — — 2
Makeup (other) — — — 5
Nail polish and enamel removers — — — 10
Dentifrices — — — 87
Underarm deodorants — — — 3
Personal cleanliness products (other) 3 3 >1–5 —
Skin-cleansing creams, lotions, liquids, and pads 4 1 >5–25 11
Face and neck skin care preparations 1 7

—∗ —∗
Body and hand skin care preparations — 3–5
Moisturizers 4 6 >5–25 —
Night skin care preparations 1 1 >10–25 0.5
Skin lighteners 1 N/A∗∗ >10–25 N/A∗∗

Skin care preparations (other) — 1 — —

Total uses/ranges for Isopropyl Stearate 16 16 >1–50 0.5–87

Myristyl Stearate
Foundations 1 — >1–5 —
Makeup (other) — — — 2
Cuticle softeners — — — 4
Face and neck skin care preparations — 4

—∗ —∗
Body and hand skin care preparations — 4
Night skin care preparations — — — 4

Total uses/ranges for Myristyl Stearate 1 >1–5 2–4

Ethylhexyl Stearate
Bath oils, tablets, and salts 3 2 >0.1–5 —
Eyeliner — 1 — 11
Eye shadow — 2 — 0.8

(Continued on next page)
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TABLE 4
Historical and current product uses and concentrations for Stearates (Continued)

1981 concentrations 2003 concentrations
1981 use 2002 use (Elder 1985) (CTFA 2003)

Product category (Elder 1985) (FDA 2002) (%) (%)

Eye makeup remover — 1 — —
Eye makeup (other) — 1 — 6
Colognes and toilet waters 4 — >0.1–1 —
Powders — — — 0.5
Fragrance preparations (other) — 1 — —
Blushers — 2 — —
Face powders — 2 — 0.5
Foundations 1 2 >0.1–1 3
Lipsticks — 1 — —
Makeup (other) — — — 2–3
Shaving cream — 1 — —
Skin-cleansing creams, lotions, liquids, and pads — 1 — —
Face and neck skin care preparations 2 0.8

1∗ >0.1–1∗
Body and hand skin care preparations 2 2–6
Moisturizers — 3 — —
Night skin care preparations 2 — >0.1–25 —
Skin care preparations (other) — 3 — 5
Suntan gels, creams, and liquids — 1 — 2
Indoor tanning preparations — 1 — —
Suntan preparations (other) — 2 — —

Total uses/ranges for Ethylhexyl Stearate 11 31 >0.1–25 0.5–11

∗This category was combined when the original safety assessment was performed and is now two separate categories.
∗∗No longer considered a cosmetic product category.

in three cosmetic products. Use concentration data provided
in 2003 indicated a use concentration of 7% in moisturizing
products.

Isocetyl Stearate was used in 58 products in 1981, with the
single largest use in face and neck (excluding shaving) prepa-
rations in the concentration range of >0.1% to 5%. In 2002,
Isocetyl Stearate was reportedly used in 84 preparations, with
the single largest use in foundations; use concentration data pro-
vided in 2003 did not include a use concentration range for
Isocetyl Stearate in this product category. However, the maxi-
mum use concentration reported for any product category was
30%.

Cetyl Stearate was used in four products in 1981, with the
single largest use in eye shadow in the concentration range of
>5% to 10%. In 2002, Cetyl Stearate was reportedly used in
two lipsticks; use concentration data provided in 2003 did not
include a use concentration range for Cetyl Stearate in lipsticks;
however, the maximum use concentration reported for any prod-
uct category was 15%.

Isopropyl Stearate was used in 16 products in 1981, with
the largest use in both cleansing and moisturizing products (use
concentrations of >5% to 25%). In 2002, Isopropyl Stearate

was reportedly used in the same number of products, with the
single largest use in moisturizing products. Use concentration
data provided in 2003 did not include a use concentration range
for Isopropyl Stearate in this product category; however, the
maximum use concentration reported for any product category
was 87%.

Myristyl Stearate was used in one product (foundation) in
1981, in the concentration range of >1% to 5%. Frequency of use
data provided in 2002 indicated no uses of Myristyl Stearate in
cosmetic products. However, use concentration data provided in
2003 in dicated that Myristyl Stearate was used at concentrations
up to 4% in cosmetic products.

Ethylhexyl Stearate was used in 11 products in 1981, with
the largest single use in colognes and toilet waters in the con-
centration range of >0.1% to 1%. In 2002, Ethylhexyl Stearate
was reportedly used in 31 products. Use concentration data pro-
vided in 2003 indicated that Ethylhexyl Stearate was used at
concentrations up to 11%.
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CETEARYL OCTANOATE (aka CETEARYL
ETHYLHEXANOATE)

A safety assessment of Cetearyl Octanoate was published
in 1982 with the conclusion “safe as a cosmetic ingredient in
the present practices of use.” Studies available since that safety
assessment was completed have been considered by the CIR
Expert Panel (see reference list), along with updated information
regarding uses and use concentrations. The Panel determined to
not reopen this safety assessment.

The terminology for this ingredient in the International Cos-
metic Ingredient Dictionary and Handbook has changed. Ceter-
aryl Ethylhexanoate is the current terminology.

Significant among the new data were data on 2-ethylhexanoic
acid (2-EHA) which has been shown to be a liver and develop-
mental toxicant in animal studies at high dose levels. 2-EHA is
a possible metabolite of Cetearyl Ethylhexanoate.

In developmental toxicity studies, it has been postulated that
2-EHA maternal liver toxicity begins a cascade of effects that
includes metallothionein (MT) induction, zinc accumulation in
the liver due to MT binding, and a resulting zinc deficiency
in the developing embryo. In this model, it is the zinc defi-
ciency in the developing embryo that causes developmental
toxicity. Support for this mechanism of action comes from sev-
eral sources. Animal studies have demonstrated that dietary
zinc supplementation reduces this toxic effect and that further
zinc deficiency makes 2-EHA more toxic. In vitro studies us-
ing embryo cultures have demonstrated that either zinc defi-
cient or 2-EHA treated sera produced developmental toxicity.
Zinc supplementation of either/both sera eliminated the
effect.

To further examine this question, Di-2-ethylhexyl terephtha-
late (DEHT), a 2-EHA precursor, was chosen as a model that
would result in 2-EHA exposures without liver toxicity, MT
induction, etc. DEHT is metabolized in the gut and liver to 2-
ethylhexanol (2-EH) and terephthalate. Two moles of 2-EH are
produced per mole of DEHT. Subsequent hydrolysis of 2-EH
produces 2-EHA. It can be hypothesized that this pathway to
2-EHA production from a precursor would not give rise to acute
liver toxicity, MT induction, zinc sequestration, and develop-
mental toxicity.

In a reproductive and developmental toxicity study, 0%, 0.3%,
0.6%, and 1% DEHT was provided in the feed of rats. The doses
were calculated to be 614 to 823 mg/kg day−1 for males and 783
to 1021 mg/kg day−1 for females. Neither reproductive toxicity
or developmental toxicity were seen at any dose level. These
findings suggest that the process of metabolic conversion of
DEHT to 2-EH, and subsequent hydrolysis to 2-EHA results in
a time course of 2-EHA appearance that allows clearance before
sufficient levels can arise to produce acute liver toxicity.

While this study was undertaken to understand 2-EHA devel-
opmental toxicity, the Panel considered that it is relevant to the
assessment of Cetearyl Ethylhexanoate. Like DEHT, Cetearyl
Ethylhexanoate must undergo conversion in order to produce
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2-EHA. In addition, Cetearyl Ethylhexanoate, as used in cos-
metics, would have to pass through the stratum corneum and the
epidermis before entering the blood stream, further moderating
the time course of 2-EHA appearing in the liver. The Panel rec-
ognized that Cetearyl Ethylhexanoate is used in lipsticks and that
ingestion is possible from that use. It was the view of the CIR
Expert Panel that these considerations would preclude any pos-
sibility that Cetearyl Ethylhexanoate in cosmetics could present
a risk of developmental toxicity.

TABLE 5
Cetearyl ethylhexanoate use

Product category No. of formulations Current no. of Concentration Current
(no. of formulations with Cetearyl formulations with Cetearyl of use in 1976 concentration of use

in the category) Ethylhexanoate in 1976 Ethylhexanoate (Elder 1982) (CTFA 2002a)
(FDA 2002) (Elder 1982) (FDA 2002) (%) (%)

Baby lotions, oils, powders, and
creams (60)

— 1 — —

Bath oils, tablets, and salts (143) 1 — Unknown —
Bath capsules (2) — — — 9
Other bath preparations (196) 2 — 1–10 —
Eyeliners (548) 1 — 0.1–1 —
Eye shadows (576) 22 4 0–25 26–28
Mascara (195) 6 — 0.1–1 0.07
Other eye makeup preparations

(152)
2 3 0.1–5 3–5

Powders (273) — 2 — —
Other fragrance preparation (173) — 12 — —
Hair conditioners (651) 5 — 0–5 —
Hair sprays (aerosol fixatives) (275) 5 5 0–5 —
Hair straighteners (63) 1 — 0.1–1 —
Rinses (noncoloring) (42) 1 — 0.1–1 —
Shampoos (noncoloring) (884) — — — 0.2
Tonics, dressings, and other

hair-grooming products (598)
1 32 0.1–1 0.1

Wave sets (53) 1 — 1–5 —
Other hair preps. (277) 3 2 0–5 —
Blushers (all types) (245) 19 3 1–25 3
Face powders (305) 10 6 0.1–1 1–4
Foundations (324) — 5 — 0.1–34
Lipstick (962) — 4 — 0.1–8
Makeup bases (141) 25 — 0.1–5 —
Rouges (28) 2 — 5–25 —
Makeup fixatives (20) 1 — 5–10 —
Other makeup preparations (201) 10 — 0.1–5 35
Nail creams and lotions (15) 1 — 10–25 —
Deodorants (underarm) (247) — — — 3
Feminine deodorants (4) 1 — 1–5 —
Aftershave lotion (231) — 2 — —
Men’s talcum (7) — 1 — —
Preshave lotions (all types) (14) 1 — 1–5 —

(Continued on next page)

Cetearyl Ethylhexanoate (then called Cetearyl Octanoate)
was used in 243 cosmetic products in 1976. The highest con-
centrations were in eye makeup, makeup, and skin care prepa-
rations. Currently there are 229 reported uses of Cetearyl Ethyl-
hexanoate, with the highest concentrations in make-up and skin
care preparations. Although current use concentrations have in-
creased compared to those reported in 1976, available skin irri-
tation data show no irritation at concentrations up to 30%.

Table 5 presents the available use information.
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TABLE 5
Cetearyl ethylhexanoate use (Continued)

Product category No. of formulations Current no. of Concentration Current
(no. of formulations with Cetearyl formulations with Cetearyl of use in 1976 concentration of use

in the category) Ethylhexanoate in 1976 Ethylhexanoate (Elder 1982) (CTFA 2002a)
(FDA 2002) (Elder 1982) (FDA 2002) (%) (%)

Other shaving preparation products
(63)

1 — 1–5 —

Skin-cleansing creams, lotions,
liquids and pads (775)

15 7 0–10 13

Face and neck creams, lotions and
powders (310)

21 3

35∗ 0–25∗
Body and hand creams, lotions and

powders (840)
38 3–10

Moisturizing creams, lotions, etc.
(905)

39 23 0.1–25 2–34

Night creams, lotions and powders
(200)

16 13 0.1–10 2–7

Paste masks/mud packs (271) 3 8 0.1–5 —
Skin fresheners (184) 1 2 0.1–1 —
Other skin care preparations (725) 4 21 1–25 6
Suntan gels, creams, and liquids

(131)
7 9 0–5 0.5–9

Indoor tanning preparations (71) — 2 — 3
Other suntan preparations (38) 1 3 5–10 —

Total reported uses (to FDA) and
concentration range reported
by industry

243 229 0–25 0.07–35

∗This category was combined when the original safety assessment was performed and is now two separate categories.
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CETYL PALMITATE, OCTYL PALMITATE
AND ISOPROPYL PALMITATE

A safety assessment of these ingredients was published in
1982 with the conclusion “safe as cosmetic ingredients in the
present practices of use and concentration” (Elder 1982a). Stud-
ies available since that safety assessment was completed,
along with the updated information regarding uses and use
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concentrations, were considered by the CIR Expert Panel. The
Panel determined to not reopen this safety assessment.

The Panel noted that Octyl Palmitate is now termed Ethyl-
hexyl Palmitate (Wenninger et al. 2000).

In 1976, collectively, Cetyl Palmitate, Ethylhexyl Palmitate,
and Isopropyl Palmitate were used in 1335 cosmetic products,

TABLE 6
Historical and current cosmetic product uses and concentrations for Cetyl, Ethylhexyl, and Isopropyl Palmitate

1976 use 2001 use 1976 concentrations 2001 concentrations
Product category (Elder 1982) (FDA 2001) (Elder 1982) (%) (CTFA 2001) (%)

Cetyl Palmitate
Eyebrow pencil — 9 — —
Eyeliner — 24 — 5–8
Eye shadow 7 2 >1–5 11
Eye lotion — 2 — —
Mascara — 1 — 0.2
Eye makeup (other) — 16 — —
Sachets 6 2 >1–5 —
Fragrance preparations (other) — 1 — —
Shampoos (noncoloring) — 12 — 1
Hair tonics, dressings, etc. 1 — >1–5 —
Hair-coloring preparations (other) — — — 0.2
Blushers 24 — >0.1–5 —
Foundations 12 4 >1–5 3
Lipsticks 290 10 >1–10 10
Makeup bases 15 — >1–5 —
Makeup (other) 4 5 >1–5 3
Underarm deodorants 1 — >1–5 0.3
Personal cleanliness products (other) 2 — >1–5 0.02
Aftershave lotion — 3 — 1
Shaving preparations (other) — 2 — —
Skin-cleansing creams, lotions, liquids, and pads 3 10 >1–5 <0.1–1
Face and neck skin care preparations 18 3

1∗ >1–5∗
Body and hand skin care preparations 40 0.01–6
Moisturizers 5 33 >0.1–5 2–3
Night skin care preparations 1 12 >1–5 3
Paste masks (mud packs) — 4 — —
Skin fresheners — 1 — —
Skin care preparations (other) 1 15 >1–5 5
Suntan gels, creams, and liquids — 5 — 2
Suntan preparations (other) — 5 — 2

Total uses/ranges for Cetyl Palmitate 373 236 >0.1–10 0.01–11

Ethylhexyl Palmitate
Bath oils, tablets, and salts 7 — >1–10 10–23
Bath preparations (other) — — — 6
Eyeliner — 2 — 2–42
Eye shadow 24 129 >1–50 0.2–19
Eye makeup remover 1 2 >50 3
Eye makeup (other) 2 8 >25–>50 2–24
Colognes and toilet waters — 2 — —
Perfumes 3 — >1–>50 —

(Continued on next page)

with the largest single use in lipsticks in the concentration range
of >1% to 10% (Elder 1982a). Currently, these three ingredients
are collectively used in 1188 cosmetic products (FDA 2001),
with the largest single use reported for eye shadows at concen-
trations up to 19% (CTFA 2001). Frequency and concentration
of use data are displayed in Table 6.
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TABLE 6
Historical and current cosmetic product uses and concentrations for Cetyl, Ethylhexyl, and Isopropyl Palmitate (Continued)

1976 use 2001 use 1976 concentrations 2001 concentrations
Product category (Elder 1982) (FDA 2001) (Elder 1982) (%) (CTFA 2001) (%)

Powders 3 1 >0.1–1 0.3
Fragrance preparations (other) 1 — >1–5 15
Hair conditioners — — — 4–17
Rinses (noncoloring) — — — 2
Hair tonics, dressings, etc. — — — 4–17
Hair preparations (other) — — — 17
Blushers 14 46 >1–>50 0.1–46
Face powders 14 12 >1–10 5–22
Foundations 9 16 ≤0.1–5 4–42
Lipsticks 51 100 >1–10 4–42
Makeup bases 8 9 >1–5 5
Rouges — 1 — —
Makeup (other) 1 8 >1–5 1–50
Cuticle softeners — 1 — 30
Nail creams and lotions — 2 — 28
Nail polish and enamel — — — 7
Manicuring preparations (other) — — — 5–10
Underarm deodorants — 1 — 2
Personal cleanliness products (other) 3 — >0.1–5 6
Aftershave lotion 1 1 >1–5 1–4
Preshave lotions 2 — >1–5 —
Shaving cream — 3 — —
Skin-cleansing creams, lotions, liquids, and pads 1 4 >1–5 2–10
Face and neck skin care preparations 21∗ 3 ≤0.1–25∗ 12–21
Body and hand skin care preparations 16 3–30

(21% in a spray)
Moisturizers 21 26 ≤0.1–25 2–29
Night skin care preparations 20 8 >0.1–25 8–21
Paste masks (mud packs) — 1 — 3–8
Skin fresheners 4 — >1–5 3
Skin care preparations (other) 7 12 >1–25 4–21
Suntan gels, creams, and liquids 8 — >1–10 2–6
Indoor tanning preparations — 3 — 3–21
Suntan preparations (other) — — — 0.5–16

Total uses/ranges for Ethylhexyl Palmitate 226 417 ≤0.1–>50 0.1–46

Isopropyl Palmitate
Baby lotions, oils, powders, and creams 3 4 >0.1–5 5
Baby products (other) — 1 — —
Bath oils, tablets, and salts 42 20 >0.1–>50 26–60
Bubble baths — — — 0.3–1
Bath capsules 3 — >25–50 45
Bath preparations (other) 8 — ≤0.1–>50 41
Eyebrow pencil — 1 — 3
Eyeliner — — — 2
Eye shadow 16 5 >1–10 3–10
Eye lotion — 1 — —
Eye makeup remover 4 5 ≤0.1–50 7
Mascara — 1 — 0.25
Eye makeup (other) 6 6 >5–25 7

(Continued on next page)
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TABLE 6
Historical and current cosmetic product uses and concentrations for Cetyl, Ethylhexyl, and Isopropyl Palmitate (Continued)

1976 use 2001 use 1976 concentrations 2001 concentrations
Product category (Elder 1982) (FDA 2001) (Elder 1982) (%) (CTFA 2001) (%)

Colognes and toilet waters 2 3 ≤0.1 31–46
Perfumes 58 10 >1–>50 39–46
Powders 10 1 >0.1–10 —
Fragrance preparations (other) 51 9 ≤0.1–50 40–60
Hair conditioners 1 9 >1–5 4
Hair sprays (aerosol fixatives) 2 2 >0.1–5 —
Shampoos (noncoloring) 1 3 >0.1–1 0.00005
Hair tonics, dressings, etc. 1 3 >1–5 3–12
Wave sets 2 — >1–5 2
Hair bleaches 2 16 >0.1–1 —
Blushers 17 11 >1–50 4–8
Face powders 31 11 >0.1–5 0.00001–14
Foundations 28 19 >0.1–50 7–22
Lipsticks 220 80 >1–25 5–22
Makeup bases 4 28 >1–25 0.7
Rouges 1 — >25–50 —
Makeup fixatives — — — 37
Makeup (other) 6 6 >0.1–25 6–22
Cuticle softeners 1 2 >1–5 0.06–4
Nail creams and lotions — 1 — 4–10
Nail polish and enamel — — — 3
Nail polish and enamel removers 3 1 >0.1–5 5
Nail care preparations (other) — 2 — 0.5–3
Bath soaps and detergents — 3 — 0.00005–5
Underarm deodorants 9 1 >0.1–10 0.003–17
Feminine deodorants 12 — >0.1–5 —
Personal cleanliness products (other) 15 8 >0.1–10 0.00001
Aftershave lotion 2 9 >0.1–5 5–8
Beard softeners — — — 0.001
Preshave lotions 1 — >10–25 —
Shaving cream 1 1 >0.1–1 —
Shaving preparations (other) — 1 — —
Skin-cleansing creams, lotions, liquids, and pads 20 27 >1–>50 0.000002–11
Face and neck skin care preparations 61∗ 15 2–10
Body and hand skin care preparations 80 >0.1–>50∗ 3–15

(11% in a spray)
Hormone preparations 4 N/A∗∗ >1–25 N/A∗∗

Foot powders and sprays 3 2 >0.1–1 0.2
Moisturizers 57 61 ≤0.1–50 4–15
Night skin care preparations 17 8 >0.1–25 2–10
Paste masks (mud packs) — 7 — 7
Skin fresheners 1 2 >5–10 2
Skin care preparations (other) 2 32 >50 6–44
Suntan gels, creams, and liquids 8 12 >0.1–50 2–5
Indoor tanning preparations — 4 — 0.8–5
Suntan preparations (other) — 1 — 1–2

Total uses/ranges for Isopropyl Palmitate 736 535 ≤0.1–>50 0.000002–44

∗This category was combined when the original safety assessment was performed and is now two separate categories.
∗∗No longer considered a cosmetic product category.
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CHOLETH-24
A safety assessment of Choleth-24 was published in 1982

with the conclusion “safe for topical application to humans in
the present practices of use and concentration” (Elder 1982).

Studies available since that safety assessment was completed,
along with the updated information regarding uses and use con-
centrations, were considered by the CIR Expert Panel. The Panel
determined to not reopen this safety assessment.

The CIR Expert Panel noted that Choleth-24 may increase
the skin penetration of other cosmetic ingredients, and that this
should be considered when formulating cosmetic products.

In 1976, Choleth-24 was used in 135 cosmetic products, with
the largest single use in hair dyes and colors in the concentration
range of >0.1% to 1%. Currently there are uses reported in 191
products, with the largest single use also in hair dyes and colors
at a maximum concentration of 0.5% (0.3% after dilution).

Table 7 presents the available use information.
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TABLE 7
Historical and current cosmetic product uses and concentrations for Choleth-24

1976 use 2002 use 1976 concentrations 2002 concentrations
Product category (Elder 1982) (FDA 2002) (Elder 1982) (%) (CTFA 2002) (%)

Bubble baths 1 2 >1–5 —
Eyeliner 14 — >1–5 0.3
Eye shadow 2 1 >0.1–1 —
Eye lotion — 1 — 0.3
Mascara 6 — >0.1–5 0.2
Eye makeup preparations (other) 1 2 >0.1–1 0.3
Perfumes — 9 — 0.3
Sachets — — — 0.3
Fragrance preparations (other) — 8 — —
Hair conditioners 10 9 >0.1–5 0.3–1
Rinses (noncoloring) — — — 0.2
Shampoos (noncoloring) 3 1 >0.1–5 —
Hair tonics, dressings, etc. 1 2 >1–5 —
Hair preparations (other) — 3 — —
Hair dyes and colors 71 38 >0.1–1 0.5 (0.3 after dilution)
Blushers 1 — >0.1–1 —
Face powders — — — 0.2
Foundations — 19 — 0.2–0.3
Leg and body paints 1 — >1–5 —
Makeup bases 1 — >0.1–1 0.5
Makeup (other) 1 2 >1–5 0.2–0.5
Cuticle softeners — — — 0.3
Bath soaps and detergents — — — 0.002–0.7
Aftershave lotion 1 7 >1–5 0.3
Skin-cleansing creams, lotions, liquids, and pads 4 — >0.1–1 0.3
Face and neck skin care preparations 5∗ 4 ≤0.1–1∗ 0.4
Body and hand skin care preparations 28 0.1–0.7
Foot powders and sprays — 1 — 0.3
Moisturizers 2 28 0.1–1 0.008–1.3
Night skin care preparations 2 6 >0.1–1 0.2–0.3
Paste masks (mud packs) — 1 — 0.3
Skin fresheners 2 2 >0.1–5 —
Skin care preparations (other) 8 11 >0.1–1 0.1–0.3
Suntan gels, creams, and liquids — 3 — 0.3
Indoor tanning preparations — 2 — —
Suntan preparations (other) — 1 — —

Total uses/ranges for Choleth-24 135 191 ≤0.1–5 0.002–1.3

∗This category was combined when the original safety assessment was performed and is now two separate categories.
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DIBUTYL PHTHALATE, DIETHYL PHTHALATE,
AND DIMETHYL PHTHALATE

A safety assessment of Dibutyl Phthalate (DBP), Diethyl Ph-
thalate (DEP), and Dimethyl Phthalate (DMP) was published
in 1985 with the conclusion that these ingredients “are safe for
topical application in the present practices of use and concen-
trations in cosmetics” (Elder 1985). Since then many additional
studies have appeared in the scientific literature. These studies,
along with the updated information in Table 8 regarding uses and
use concentrations, were considered by the CIR Expert Panel.
Based on its consideration of the data discussed below, the Panel
decided not to reopen this safety assessment.

DBP, DEP, and DMP are phthalate diesters that are used in
cosmetics as plasticizers, solvents and fragrance ingredients in
a wide variety of cosmetic product types. DEP is also used as
a denaturant. DBP is found primarily in nail care products (at
concentrations up to 15%) and in some hair care formulations
(up to 0.1%). DEP is found in certain bath preparations, fra-
grance products, deodorants, lotions, and other skin care prod-
ucts. The highest reported concentration of use of DEP is 11%
in perfumes. DMP is an ingredient in some hair care products,
including aerosol fixatives. The reported maximum concentra-
tion of use of DMP in cosmetics is 2% in aerosol hair sprays.
Table 8 provides the frequency and concentration of use as a
function of product type.

Recent studies document that DBP, DEP, and DMP all ab-
sorb readily through the skin and through the gastrointestinal
(GI) tract. Once absorbed, most short-chain phthalate diesters
are hydrolyzed to the corresponding monoester and alcohol. The
phthalates and their metabolites distribute to most tissues, and
cross the placenta, but they do not accumulate in any specific tis-
sue type. Phthalates are quickly eliminated in the urine, usually
as the corresponding monoester or its glucuronide conjugate.
However, humans and primates metabolize longer-chain diester
phthalates (e.g., DEHP) into the glucuronide-conjugated mo-
noester forms to a much larger extent than do rats. Also, rats
excrete three to four times more free unconjugated MBP than
do hamsters given similar doses of DBP or MBP, possibly due to
greater testicular β-glucuronidase activity in rats than in ham-
sters. Phthalates undergo some enterohepatic cycling, and some
phthalate is eliminated in the feces.

New data on acute and short-term toxicity were consistent
with previously available data.

In a NTP study, DBP, DEP, and DMP were not found to be
dermal irritants or sensitizers, confirming previous data using
human and animal subjects.

Although previous data had identified that orally adminis-
tered (in feed or by gavage) DBP and its metabolite MBP have re-

productive and developmental effects in rodents, with impaired
male development being the most sensitive effect, newly avail-
able data provided additional demonstration of such effects.

When pregnant rats and mice were exposed to 1.0% DBP
in powdered feed throughout gestation, the pregnancy outcome
showed reductions in fertility, number of pups per litter, number
of live pups, and body weights of pups. Adult male rats exposed
to 1.0% DBP showed signs of liver and kidney toxicity and
reduced weights of the prostate, testes, and seminal vesicles.
Pregnant rats exposed to 2% DBP in feed throughout pregnancy
had a higher incidence of preimplantation loss and resorptions,
and no male pups were born alive. Exposure to 1% or 2% DBP
in feed only during the latter half of gestation did not show the
preimplantation loss and resorption rate seen in rats exposed
throughout pregnancy. However, the increased survivability of
these fetuses allowed the morphological defects of developing
fetuses to be observed. These defects included reduced body
weights in both sexes at 2% DBP, reduced anogenital distance
and undescended testes in male fetuses at 1% and 2% DBP, and
increased incidence of cleft palate and fused sternebrae. Adverse
fetal effects were not seen in this study in a 0.5% DBP feed group,
or at 331 mg/kg/day, based on average food consumption.

Oral intubation (gavage) of DBP in rats during gestation pro-
duced similar effects to those seen in the feeding studies de-
scribed above. Pregnant rats given oral doses of approximately
0.63 to 0.75 g/kg/day and higher on certain gestation days pro-
duced litters with higher incidences of fetal toxicity and mal-
formations. Exposure to DBP on gestation days 7 through 9 or
on days 13 through 15 results in increased incidence of skeletal
malformations such as cleft palate, fused sternebrae, and ver-
tebral anomalies, as well as dilatation of the renal pelvis and
undescended testes. However, exposure to DBP on gestation
days 10 through 12 did not produce these effects, suggesting
that DBP teratogenicity may be age dependent. Prenatal expo-
sure to MBP appears to produce fetotoxicity and teratogenicity
similar to DBP, following the same patterns of age-dependent
sensitivity and dose efficacy. This supports the proposal that it
is the monoester metabolite that produces the developmental
toxicity of DBP and other phthalates.

DEP fed to mice at concentrations up to 2.5% (calculated to
be 3.64 g/kg/day) in a continuous breeding protocol produced
no effects of DEP on fertility or pregnancy outcome in the F0

generation. F1 male mice of the 2.5% DEP group had enlarged
prostates and reduced sperm counts, but sperm motility and
morphology were not affected. The F2 generation showed no
treatment-related differences between DEP and control groups.
Pregnant rats fed up to 5.0% DEP mixed in feed on gestation
days 6 through 15 produced no treatment-related alterations in
fetal viability or development.

Repeated dermal application of 2 ml/kg up to 50% DEP to
pregnant rabbits on gestation days 6 through 18 did not produce
maternal or fetal toxicity or affect fetal development.

DMP was not fetotoxic or teratogenic when administered
dermally (in rats) or orally (in rats and mice) during gestation.
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TABLE 8
Historical and current cosmetic product uses and concentrations for Dibutyl, Diethyl, and Dimethyl Phthalate

Product category
1981 use

(Elder 1985)
2001 use

(FDA 2001)

1981 concentrations
(FDA 1981)

(%)

2001 concentrations
(CTFA 2001a, 2001b,

2001c) (%)

Dibutyl Phthalate
Perfumes — — — 38–890 ppm∗∗

Hair sprays — — — 55–160 ppm∗∗

Shampoos (noncoloring) — — — 0.007
Hair preparations (other noncoloring) 3 — >0.1–1 —
Hair-coloring preparations (other) 3 — >0.1–1 0.1
Aftershave lotions 3 — >0.1–1 —
Hair bleaches — — — 0.1
Makeup (other) 1 — >0.1–1 0.5
Nail basecoats and undercoats 36 32 >1–10 1–6; 15∗

Nail creams and lotions — 2 — 5
Nail extenders — — — 1; 1∗

Nail polish and enamel 522 88 ≤25 0.5–15; 15∗

Nail polish and enamel removers 3 — 0.1–25 2
Nail care preparations (other) 14 25 ≤25 5–7; 6∗

Underarm deodorants — — — 140–200 ppm∗∗

Personal cleanliness products (other) 5 3 >1–5 —

Total uses/ranges for Dibutyl Phthalate 590 150 0.1–25 0.0038–15

Diethyl Phthalate
Baby shampoos — — — 0.03
Baby lotions, oils, powders, and creams — — — 0.00003
Baby products (other) — — — 0.05
Bath oils, tablets, and salts 3 1 ≤5 —
Bubble baths — — — 0.06
Bath preparations (other) 2 2 ≤0.1 0.008–0.09
Colognes and toilet waters 19 24 ≤5 0.2–2
Perfumes 23 7 ≤50 1–11
Powders 1 5 >0.1–1 —
Sachets 3 2 >0.01–5 —
Other fragrance preparations 2 11 >0.1–50 0.01–1

67–28,000 ppm∗∗

Hair conditioners — — — 0.1–0.2
Hair sprays (aerosol fixatives) 5 — >0.1–5 0.4

17–1500 ppm∗∗

Shampoos (noncoloring) — — — 0.0008–0.2
Hair tonics, dressings, etc. — 1 — 14–220 ppm∗∗

Wave sets 1 — >0.1–1 —
Face powders — — — 0.4
Eye shadow 1 — ≤0.1 —
Eyebrow pencil — — — 0.007
Mascara — — — 0.007–0.07
Eye makeup preparations (other) — — — 0.07
Foundations — — — 0.3
Makeup (other) — — — 0.0003
Nail polish and enamel — — — 0.1
Nail polish and enamel remover 1 — >1–5 —

(Continued on next page)
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TABLE 8
Historical and current cosmetic product uses and concentrations for Dibutyl, Diethyl, and Dimethyl Phthalate (Continued)

Product category
1981 use

(Elder 1985)
2001 use

(FDA 2001)

1981 concentrations
(FDA 1981)

(%)

2001 concentrations
(CTFA 2001a, 2001b,

2001c) (%)

Nail care preparations (other) — — — 0.2
Bath soaps and detergents 1 — >0.1–1 2
Underarm deodorants — 4 — 0.3–1

20–3300 ppm∗∗

Feminine hygiene deodorants — — — 0.4
Other personal cleanliness products — — — 1
Aftershave lotion 3 4 >0.1–1 0.5–2
Shaving cream (aerosol, brushless, and lather) — — — 0.001
Other shaving preparation products — — — 1
Skin-cleansing creams, lotions, liquids and pads — — — 0.0002
Face and neck skin care preparations 1∗∗∗ — ≤0.1∗∗∗ 0.3
Body and hand skin care preparations 2 0.008–0.5

26–190 ppm∗∗

Foot powders and sprays — — — 1
Night skin care preparations — — — 0.0004
Paste masks (mud packs) — 1 — 0.1
Skin fresheners — 4 — 0.1–0.9
Skin care preparations (other) 1 5 >0.1–1 0.00003–0.9

Total uses/ranges for Diethyl Phthalate 67 73 ≤ 0.1–50 0.00003–2

Dimethyl Phthalate
Hair conditioners 2 — >0.1–1 —
Hair sprays (aerosol fixatives) — 8 — 0.00002–2
Hair rinses 1 — >0.1–1 —
Shampoos (noncoloring) — — — 0.00002
Hair tonics, dressings, etc. 2 — >0.1–5 —
Wave sets 2 — >0.1–1 —
Hair preparations (other noncoloring) 4 3 >0.1–1 —
Hair color sprays (aerosol) — 1 — —
Blushers — — — 0.00008
Face powders — — — 0.00008
Foundations — — — 0.005
Bath soaps and detergents — — — 0.004
Underarm deodorants — — — 33 ppm∗∗–0.2
Aftershave lotions — — — 0.2

Total use/ranges for Dimethyl Phthalate 11 12 >0.1–5 .00002–2

∗Maximum concentrations reported by Nail Manufacturers Council (NMC 2001).
∗∗Concentrations found in off-the-shelf products (Houlihan et al. 2002).
∗∗∗These categories were combined when the original safety assessment was performed and are now separate categories.

Exposure to some phthalates has been shown to cause impair-
ments of normal male development in rodents. The documented
male-specific effects of phthalates include malformations of the
epididymis and vas deferens, undescended testes, hypospadias,
retention of thoracic nipples, and reduced anogenital distance.
DEP and DMP did not cause the dramatic effects on male devel-
opment seen with longer-chain dialkyl phthalates. Many studies

have reviewed the mechanisms of the male-targeted toxicity of
phthalates. DBP, DEP, and DMP have weak or no binding affinity
for the estrogen receptor and do not affect estrogen-regulated de-
velopmental endpoints. An antiandrogenic mechanism has been
proposed, but many studies show that these phthalates do not
bind with androgen receptors, either. However, phthalate es-
ters inhibit the synthesis of testosterone, which is an important
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hormone in normal development in males. DBP has also been
shown to inhibit the action of Müllerian Inhibiting Substance
produced by Sertoli cells.

DBP, DEP, and DMP previously had been screened for mu-
tagenicity in the Ames bacterial reverse mutation assay with no
mutagenic potential found. Additional data were available re-
porting that DBP caused an increase in the number of TA100 re-
vertants in the absence but not in the presence of S9 rat liver frac-
tion. DEP caused increases in the numbers of TA100 and TA1535
revertants, but this effect was also eliminated by the presence
of S9. DMP caused an increase in the number of TA1535 rever-
tants, but S9 prevented the effect. Overall, DBP, DEP, and DMP
continue to have little genotoxic potential. One study on males
of subfertile couples examined the relationship between envi-
ronmental exposures to phthalates and DNA damage in human
sperm using the neutral comet assay which is said to measure at
least two aspects of DNA integrity. Neither the monobutyl form
of DBP nor DMP had a significant association with comet as-
say parameters, and a significant association with the monobutyl
form of DEP was seen only with one measure of DNA integrity.

Phthalates are a matter of concern for those responsible for
public health and have been (and continue to be) reviewed by
many government and international organizations. Phthalates
are ubiquitous in the modern environment. The monoester
metabolites sof phthalates have been detected in the urine of
an adult reference population and in the urine of young children
in a small pilot study.

The Centers for Disease Control and Prevention (2003) found
that the urinary concentrations of the monoester metabolites of
DBP and DEP in 2536 Americans were similar or slightly lower
than those reported in a preliminary study of 289 adults (Blount
et al. 2000). Environmental exposure to phthalates and other
endocrine disruptors have been proposed to be linked to an in-
creased incidence of hypospadias in humans. The developmen-
tal effects of phthalates seen in rodents raise questions about the
potential for human health risks. However, these effects seen
in rodents are at much higher exposure levels than humans are
likely to encounter, and they are subject to the species differ-
ences in the metabolism of phthalate diesters. The estimated
median exposure levels of DEP and DBP are 57 μg/kg/day and
7 μg/kg/day, respectively, while the U.S. EPA reference doses
(RfD) for DEP and DBP are 800 μg/kg/day and 100 μg/kg/day,
respectively. Thus, the human exposure is well below the safety
limits set by the U.S. EPA. Even the median exposure levels of
the highest-exposed group (women aged 20 to 40 years) are well
below the RfDs. Exposure levels were not available for DMP.

Scientific committees with the governments of the United
States and the European Union have evaluated the human risks
of DBP and DEP and expressed minimal to no concern over
consumer exposure to these compounds (NTP Center for the
Evaluation of Risks to Human Reproduction 2000; Netherlands
Organization for Applied Scientific Research and National Insti-
tute of Public Health and the Environment 2000; Scientific Com-
mittee on Cosmetic Products and Non-Food Products 2002).

As in the original safety assessment of these phthalate diesters
in 1984, the primary safety issue regarding phthalate esters in
this re-review is antiandrogenic activity and the potential effects
on male development. The CIR Expert Panel noted that the free
monoester metabolite appears to be the active agent in phthalate
diester toxicity. Of the three compounds reviewed in this safety
assessment, Dibutyl Phthalate raised the most concern.

The Panel reviewed the numerous studies that describe the
developmental toxicity of DBP in rodents. The Panel noted that
the no observed adverse effect level (NOAEL) of DBP in a gav-
age study was 50 mg/kg/day (Mylchreest et al. 2000). However,
a feeding study reported a NOAEL of 331 mg/kg/day (Ema et al.
1998). Overall, the Panel felt that feeding studies better represent
the type of exposure that humans would receive from cosmetics
than do gavage studies, but agreed that a worst-case NOAEL of
50 mg/kg/day should be considered.

The Panel considered a Margin of Safety (MOS) approach
to assess the risk of DBP exposure to human users of cosmetics
based on calculated exposures and the animal developmental
toxicity data. Exposure calculations were based on ingredient
concentration of use in cosmetic products (CTFA, 2001a, 2001b,
2001c; Houlihan et al. 2002), extent of cosmetic use survey data
(Environ Corporation 1985; CTFA 2002b), and dermal (Mint
et al. 1994) and subungual penetration data (Jackson Research
Association 2002). A conservative approach to penetration was
used; i.e., an estimate of approximately 5% absorption of DEP
in human skin was considered to be a conservative estimate of
DBP absorption, because data suggest that DEP is more readily
absorbed in rat skin than DBP (Scott et al. 1987). The Panel used
an estimated consumer body weight of 60 kg.

The expected exposure was calculated as follows:

Nail Basecoat or Polish
• 280 mg/application to 10 fingernails (Environ Corpo-

ration 1985)
• 15% maximum DBP in nail basecoats and polish (CTFA

2001a, 2001b, 2001c; Houlihan et al. 2002)
• 8.5% penetration through nail in 14 days (Jackson Re-

search Association 2002)

280 mg/day × 15% × 8.5%/14 days = 0.255 mg/day/60 kg =
4.25 μg/kg/day and 4.25 μg/kg/day × 2 (for fingers and toes) =
8.5 μg/kg/day.

Hair Spray
• 5 g/day hair spray use (CTFA, 2002)
• 160 μg/g DBP in hair spray (Houlihan et al. 2002)
• 20% skin contact, from CTFA maximum worst case
• 5% skin absorption (Mint et al. 1994)

5 g/day × 160 μg/g × 20% × 5% = 8 μg/day/60 kg = 0.14
μg/kg/day.
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Deodorant
• 0.52 g/day deodorant use (Environ Corporation 1984)
• 200 μg/g DBP in deodorant (Houlihan et al. 2002)
• 5% skin absorption (Mint et al. 1994)

0.52 g/day × 200 μg/g × 5% = 5.2 μg/day/60 kg = 0.09
μg/kg/day.

Perfume
• 0.53 g/day perfume use (CTFA 2002)
• 890 μg/g DBP in perfume (Houlihan et al. 2002)
• 5% skin absorption (Mint et al. 1994)

0.53 g/day×890μg/g×5%=24μg/day/60 kg=0.4 μg/kg/day.

Total Exposure
• Sum of each of the separate exposures

8.5 μg/kg/day + 0.14 μg/kg/day + 0.09 μg/kg/day + 0.4
μg/kg/day = 9.13 μg/kg/day

The calculated estimated exposure level of DBP from the con-
current use of multiple cosmetic products was 9.13 μg/kg/day.
This value is within the reported range of total human expo-
sure to DBP from all sources in women, 32 μg/kg/day (upper
95th percentile for women of reproductive age) to 6.5 μg/kg/day
(upper 95th percentile for rest of group). Therefore, the Panel
accepted 9.13 μg/kg/day as a not unreasonable approximation
of DBP exposure from cosmetic products.

The Panel calculated the MOS of DBP by dividing the
NOAEL of 331 mg/kg/day (from a feeding study) by the ex-
pected exposure of 9.13 μg/kg/day, yielding an MOS of 36,254.
If the more conservative NOAEL of 50 mg/kg/day (from a gav-
age study) is used, the MOS is 5476. The Panel also noted that
both NOAEL figures were obtained from rat studies, and detoxi-
fication metabolism of DBP is faster in humans than in rats.

The Panel acknowledged the use of DBP, DEP, and DMP
in hair sprays. The effects of inhaled aerosols depend on the
specific chemical species, the concentration, the duration of ex-
posure, and site of deposition (Jensen and O’Brien 1993) within
the respiratory system. Particle size is the most important fac-
tor affecting the location of deposition. The mean aerodynamic
diameter of pump hair spray particles is approximately 80 μm,
and the diameter of anhydrous hair spray particles is 60 to 80
μm. Typically less than 1% are below 10 μm which is the up-
per limit for respirable particles (Bowen 1999). Based on the
particle size, DBP, DEP, and DMP would not be respirable in
formulation. Therefore, exposure of the lung by inhalation was
not considered likely.

Based on the available information included in this report, the
CIR Expert Panel concluded that Dibutyl Phthalate, Dimethyl
Phthalate, and Diethyl Phthalate are safe for use in cosmetic
products in the present practices of use and concentrations.
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DIMETHICONE COPOLYOL
A safety assessment of Dimethicone Copolyol was published

in 1982 with the conclusion that this ingredient “is safe as a cos-
metic ingredient in the present practices of use and concentra-
tion” (Elder 1982). New studies, along with updated information
regarding types and concentrations of use, were considered by
the CIR Expert Panel. The Panel determined to not reopen this
safety assessment.

Dimethicone Copolyol as an ingredient name has been deleted
from the International Cosmetic Ingredient Dictionary and Hand-
book and replaced with several ingredients that adhere to the
former definition of Dimethicone Copolyol as “a polymer of
dimethylsiloxane with polyoxyethylene and/or polyoxypropy-
lene side chains” (Pepe et al. 2002).

The new ingredients that are described by this definition in-
clude: Dimethicone PEG-7 Phosphate, Dimethicone PEG-10
Phosphate, Dimethicone PEG/PPG-7/4 Phosphate, Dimethicone
PEG/PPG-12/4 Phosphate, Dimethicone PEG/PPG-20/23
Benzoate, Dimethicone PEG-8 Benzoate, Dimethicone PEG-6
Acetate, Dimethicone PEG-8 Adipate, PEG-3 Dimethi-
cone, PEG-9 Dimethicone, PEG/PPG-20/29 Dimethicone,
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PEG/PPG-6/11 Dimethicone, PEG-7 Dimethicone, PEG-8
Dimethicone, PEG-14 Dimethicone, PEG/PPG-14/4 Dimethi-
cone, PEG/PPG-4/12 Dimethicone, PEG/PPG-20/20 Dimethi-
cone, PEG/PPG-8/14 Dimethicone, PEG/PPG-20/6 Dime-
thicone, PEG/PPG-20/15 Dimethicone, PEG-12 Dimethicone,
PEG/PPG-18/18 Dimethicone, PEG/PPG-17/18 Dimethicone,
PEG-10 Dimethicone, PEG/PPG-25/25 Dimethicone, PEG/
PPG-19/19 Dimethicone, PEG/PPG-27/27 Dimethicone, PEG/
PPG-22/23 Dimethicone, PEG/PPG-3/10 Dimethicone, PEG/
PPG-16/2 Dimethicone, PEG/PPG-22/24 Dimethicone, PEG/
PPG-15/15 Dimethicone, PEG-17 Dimethicone, PEG/PPG-
20/23 Dimethicone, and PEG/PPG-23/6 Dimethicone.

Dimethicone Copolyol was used in 164 cosmetic products
in 1976, with the largest use occurring in makeup bases at con-
centrations of ≤10%. In spite of the deletion of the term, Dime-

TABLE 9
Historical and current frequencies and concentrations of use for Dimethicone Copolyols

1976 use 2002 use
1976 uses 2002 uses concentrations concentrations

Product type (Elder 1982) (FDA 2002) (Elder 1982) (%) (CTFA 2003) (%)

Baby shampoos — 2 — —
Bubble baths — 7 — —
Bath preparations (other) — 8 — 0.3,h 1, f 2l

Eyeliner — 4 — —
Eye shadow — 2 — 2 f

Eye lotions — — — 1d

Eye makeup remover — — — 2m

Mascara — 1 — 1 j

Eye makeup (other) — 2 — —
Colognes and toilet waters 1 2 >0.1–1 0.5,l 1 j

Powders — 1 — 3 f

Fragrance preparation (other) 2 3 >0.1–1 0.05, f 0.5l

Hair conditioners 11 74 ≤1 0.2e

Hair sprays (aerosol fixatives) 60 89 ≤1 0.006,g 0.2,a 0.3,d,e 0.8,n

Hair straighteners — — — 0.5,l 1d

Permanent waves — 1 — —
Rinses (noncoloring) — 3 — —
Shampoos (noncoloring) 7 41 >0.1–5 0.01,e 0.3,d 1l

Hair tonics, dressings, etc. 2 145 ≤0.1 0.02,d 0.08,g 0.1,a 0.2,e 0.5,b 0.9l

Wave sets 25 9 ≤5 —
Hair preparations (other noncoloring) 8 69 ≤5 —
Hair dyes and colors — 7 — —
Shampoos (coloring) 6 — >0.1–1 —
Hair bleaches — — — 1a

Hair coloring preparations (other) — 2 — —
Face powders — 3 — —
Foundations 2 31 >0.1–1 1,l 3 f

Lipstick — 14 — 2 f

Makeup bases 1 5 >5–10 —
Rouges 1 — >0.1–1 —
Makeup fixatives — 1 — —

(Continued on next page)

thicone Copolyol, in 2002, it was reported to FDA as used in
710 cosmetic products (FDA 2002).

In data provided by industry, specific use concentrations for
Dimethicone PEG-7 Phosphate; Dimethicone PEG-8 Benzoate;
PEG/PPG-14/4 Dimethicone; PEG/PPG-17/18 Dimethicone;
PEG/PPG-18/18 Dimethicone; PEG/PPG-20/15 Dimethicone;
PEG/PPG-20/6 Dimethicone; PEG/PPG-22/23 Dimethicone;
PEG/PPG-4/12 Dimethicone; PEG-10 Dimethicone; PEG-12
Dimethicone; PEG-7 Dimethicone; and PEG-8 Dimethicone
were provided—these identifications are made by footnotes in
Table 9. The maximum use concentration reported was 21% for
PEG-10 Dimethicone in suntan gels, creams, and liquids (CTFA
2003).

Table 9 presents the available use information for Dime-
thicone Copolyols.
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TABLE 9
Historical and current frequencies and concentrations of use for Dimethicone Copolyols (Continued)

1976 use 2002 use
1976 uses 2002 uses concentrations concentrations

Product type (Elder 1982) (FDA 2002) (Elder 1982) (%) (CTFA 2003) (%)

Makeup (other) 2 10 >0.1–1 2, f 4l

Nail polish and enamel — 1 — —
Manicuring preparations (other) — 1 — —
Bath soaps and detergents — 5 — 0.1,h 0.3,d 0.5,l 1 j

Underarm deodorants 2 9 >0.1–1 1 j

Personal cleanliness products (other) 1 11 >0.1–1 0.5, f,l

Aftershave lotion 2 7 >0.1–1 0.2, f 0.5,l 1, j

Shaving cream 6 8 >0.1–1 —
Shaving preparations (other) 2 7 >0.1–1 0.2, f 1l

Skin-cleansing creams, lotions, liquids, and pads — 20 — 0.2,h 0.5d, f, j,l

Face and neck skin care preparations 1∗ 8 >0.1–1∗ —
Body and hand skin care preparations 22 0.5,d 1, j 3l

Foot powders and sprays — 1 — —
Moisturizers 2 29 >1–5 0.5,c 1,a,d,n 2l

Night skin care preparations — 8 — —
Paste masks/mud packs 8 7 >0.1–5 —
Skin fresheners 1 — >0.1–1 0.005,i 0.2,b,l 0.5,d,n

Skin care preparations (other) 1 26 >0.1–1 0.005,i 0.5, f, j

Suntan gels, creams, and liquids 6 1 >1–5 21k

Indoor tanning preparations — 1 — 10 f

Suntan preparations (other) — 2 — —

Total uses/ranges for Dimethicone Copolyols 164 710 ≤1–10 0.005–21

∗These categories were combined when the original safety assessment was performed and are now separate categories.
aReported as Dimethicone Copolyol; breported as Dimethicone PEG-7 Phosphate; creported as Dimethicone PEG-8 Benzoate; d reported as

PEG/PPG-14/4 Dimethicone; ereported as PEG/PPG-17/18 Dimethicone; f reported as PEG/PP G-18/18 Dimet hicone; greported as PEG/PP
G-20/15 Dimet hicone; hreported as PEG/PPG-20/6 Dimethicone; i reported as PEG/PPG-22/23 Dimethicone; j reported as PEG/PPG-4/12
Dimethicone; kreported as PEG-10 Dimethicone; l reported as PEG-12 Dimethicone; mreported as PEG-7 Dimethicone; nreported as PEG-8
Dimethicone.
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DIOCTYL AND DIISOPROPYL ADIPATE
A safety assessment of Dioctyl Adipate (CAS no. 103-23-1)

and Diisopropyl Adipate (CAS no. 6938-94-9) was published
in 1984 with the conclusion that these ingredients are safe as
presently used in cosmetics (Elder 1984). New studies given at
the end of this section, along with updated information regard-
ing products in which these ingredients are used and at what
concentrations, were considered by the CIR Expert Panel. The
Panel determined to not reopen this safety assessment.

In cosmetic product labeling, Dioctyl Adipate is currently
given as Diethylhexyl Adipate (Pepe 2002).

Diethylhexyl Adipate was used in 27 product categories in
1981, with maximum concentrations in the >10% to 25% range.
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In 2002 there were 49 reported uses of Diethylhexyl Adipate,
with a current maximum concentration of use of 38%. Diiso-
propyl Adipate was used in 112 product categories in 1981,
with a maximum concentration in the >10% to 25% range. In
2002, there were 66 reported uses of Diisopropyl Adipate at a
current maximum concentration of 15%.

The Panel noted that a new use in aerosols is reported. The ef-
fects of inhaled aerosols depend on the specific chemical species,
the concentration, the duration of exposure, and site of deposi-
tion within the respiratory system. Particle size is the most im-
portant factor affecting the location of deposition (Jensen and
O’Brien 1993). The mean aerodynamic diameter of pump hair
spray particle is ≥80 μ and the diameter of anhydrous spray
particles is 60 to 80 μ. Typically, less than 1% are below 10 μ,
which is the upper limit for respirable particles (Bower 1999).
Although there are no inhalation toxicity data specific to these
ingredients, based on the particle size, lanolin and related com-
pounds would not be respirable in formulation.

TABLE 10
Historical and current frequencies and concentrations of use for Diethylhexyl and Diisopropyl Adipate

1981 use 2003 use
1981 use 2002 use concentration concentration

Product category (Elder, 1984) (FDA, 2002) (Elder, 1984) (%) (CTFA, 2003) (%)

Diethylhexyl Adipate
Bath oils, tablets, salts 4 — >10–25 —
Eye lotion — — — 0.6
Eye makeup (other) — 2 — 0.4–2
Colognes and toilet waters 6 — >1–5
Blushers 1 3 ≤0.1 13
Makeup foundations 4 2 >0.1–10 16
Makeup bases — 6 — 6
Lipstick 5 1 >1–5 —
Makeup (other) 1 2 >1–5 —
Fragrance preparations (other) — 5 — —
Cuticle softeners — 1 — —
Nail creams and lotions — 1 — —
Nail polish and enamel remover 2 — >1–5 —
Underarm deodorants 1 — >0.1–1 8
Personal cleanliness products (other) — 4 — —
Shaving cream — 5 — —
Aftershave lotions 1 — >1–5 1
Face and neck skin care preparations 2 —

1∗ >1–5∗
Body and hand skin care preparations 2 —
Skin care preparations (other) — 5 — —
Moisturizers — 4 — —
Suntan gels, creams, and liquids — 1 — 38
Indoor tanning preparations — 2 — 12
Suntan preparations (other) 1 1 >0.1–1 —

Total uses/ranges for Diethylhexyl Adipate 27 49 ≤0.1–25 0.4–38
(Continued on next page)

Although the maximum reported concentration of use for
Diethylhexyl Adipate has increased to 38% (in suntan prepara-
tions), the Panel stated that the available skin data support the
safety of this leave-on use concentration.

The Panel did express initial concern over a Diethylhexyl Adi-
pate fetotoxicity study in which the NOAEL was 200 mg/kg.
An exposure assessment that assumed 40 g of use per day at
concentrations up to 40% for a 60-kg individual resulted in a
maximum exposure of 250 mg/kg, which is higher than the
NOAEL. Based on a calculated octanol/water partition coef-
ficient and the information that Diethylhexyl Adipate is not
soluble in water, however, the Panel concluded that this ingre-
dient would not be substantially absorbed and the actual ex-
posure would be at least two orders of magnitude below the
NOAEL.

Table 10 presents the current and historic frequencies and
concentrations of use for Diethylhexyl Adipate and Diisopropyl
Adipate.
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TABLE 10
Historical and current frequencies and concentrations of use for Diethylhexyl and Diisopropyl Adipate (Continued)

1981 use 2003 use
1981 use 2002 use concentration concentration

Product category (Elder, 1984) (FDA, 2002) (Elder 1984) (%) (CTFA 2003) (%)

Diisopropyl Adipate
Bath oils, tablets, and salts 7 5 >1–25 5
Bubble baths 1 — >1–5 —
Bath preparations (other) — 1 — 8
Eyeliner 1 — >1–5 —
Eye shadow 1 — >10–25 —
Colognes and toilet waters 15 16 >0.1–5 8
Perfumes 20 14 >1–25 8
Sachets 1 — >10–25 —
Fragrance preparations (other) 9 2 >0.1–25 15
Hair conditioners 3 — ≤0.1–1 0.1
Hair sprays (aerosol fixatives) 1 1 >1–5 3
Tonics, dressings, and other hair-grooming aids 4 2 >1–5 —
Wave sets 2 — — —
Blushers (all types) 1 — >1–5 —
Face powders 1 — >1–5 —
Makeup foundations 1 — >0.1–1 5
Nail polish and enamel removers — 1 — 3
Personal cleanliness products (other) 1 — >0.1–1 —
Underarm deodorants — — — 0.01
Aftershave lotions 16 10 >0.1–5 1
Preshave lotions (all types) 1 — >5–10 5
Skin-cleansing creams, lotions, liquids, etc. 5 1 >0.1–1 —
Face and neck creams, lotions, etc. —∗ 1 —∗ —
Body and hand creams, lotions, etc. 1 2–3
Foot powders and sprays 1 — >0.1–1 —
Moisturizers 2 5 >0.1–5 0.2
Night skin care preparations 1 — >5–10 —
Skin fresheners 11 2 ≤0.1–10 —
Skin care preparations (other) 2 — >1–10 4
Suntan gels, creams, and liquids 2 3 >5–10 4
Indoor tanning preps. 2 — >1–5 —
Suntan preparations (other) — 1 — —

Total uses/ranges for Diisopropyl Adipate 112 66 ≤0.1–25 0.01–15

∗These categories were combined when the original safety assessment was performed and are now separate categories.
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EUPHORBIA CERIFERA (CANDELILLA) WAX,
COPERNICA CERIFERA (CARNAUBA) WAX, RHUS
SUCCEDANEA FRUIT WAX, AND BEESWAX

A CIR Final Report on these ingredients was published in
1984 (Elder 1984) with the conclusion that they are safe as
used in cosmetics under present practices of concentration and
use. In that report, the names for the first three ingredients was
Candelilla Wax, Carnauba Wax, and Japan Wax, respectively.
New studies given at the end of this section, along with updated
information regarding products in which these ingredients are
used and at what concentrations, were considered by the CIR
Expert Panel. The Panel determined to not reopen this safety
assessment.

Euphorbia Cerifera (Candelilla) Wax was used in 1703
products in 1976, mostly in lipsticks at a maximum concen-
tration of 25%, although it was used in mascara products at a
maximum concentration of 50% (Elder 1984). In 2002, this in-
gredient reportedly had 701 uses (FDA 2002), mostly in lipsticks
at a maximum current concentration of 27% (CTFA 2003)—no
higher current concentrations of use were reported.

Copernica Cerifera (Carnauba) Wax was used in 2109
products in 1976, again mostly in lipsticks at a maximum con-
centration of 25%, although it was used in eye makeup products
at a maximum concentration of 50% (Elder 1984). In 2002, this

TABLE 11
Historical and current cosmetic product uses and concentrations for Euphorbia Cerifera (Candelilla) Wax, Copernica Cerifera

(Carnauba) Wax, Rhus Succedanea Fruit Wax, and Beeswax

1976 use 2003 use
concentrations concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product category (Elder 1984) (FDA 2002) (%) (%)

Euphorbia Cerifera (Candelilla) Wax
Eyebrow pencil 6 4 1–10 —
Eyeliner 18 17 1–10 5–12
Eye shadow 183 16 0.1–25 3–5
Mascara 66 44 0.1–50 3–8
Eye makeup (other) 20 12 0.1–50 2–18
Colognes and toilet waters 1 — 1–5 —
Perfumes 3 3 5–25 —
Fragrance preparations (other) 5 — 1–25 —
Hair conditioners 1 — 0.1–1 —
Hair tonics, dressings, etc. 4 2 0.1–1 —
Hair preparations (other) — — — 2
Hair dyes and colors 1 — 1–5 —
Hair-coloring preparations (other) — — — 0.4
Blushers 55 12 0.1–25 2–8
Face powders — 1 — 3
Foundations 24 14 0.1–10 3–10
Lipsticks 1144 504 0.1–25 5–27

(Continued on next page)

ingredient reportedly had 1194 uses (FDA 2002), mostly in lip-
sticks in the 1% to 9% range, although it was used in foundations
in the 6% to 20% range (CTFA 2003).

Rhus Succedanea Fruit Wax was used in 244 products in
1976, again mostly in lipsticks at concentrations up to 50%,
although it was used in eye makeup products in the 5% to 50%
range (Elder 1984). In 2002, this ingredient reportedly had 528
uses (FDA 2002), mostly in eyeliner products at a maximum
current concentration of 11%, although it was used in eyebrow
pencils at 34% (CTFA 2003).

Beeswax was used in 2437 products in 1976, again mostly
in lipsticks in the 0.1% to 25% concentration range—no higher
use concentrations were reported (Elder 1984). In 2002, this in-
gredient reportedly had 145 uses (FDA 2002), mostly in lipstick
products in the 3% to 25% concentration range—no higher use
concentrations were reported (CTFA 2003).

Table 11 lists the historical and current use and concentration
data for these ingredients.

The Panel reminded manufacturers that cosmetic products
containing plant-derived ingredients should be formulated to
limit the presence of heavy metal/pesticide residues as follows:
lead ≤10 ppm, arsenic ≤3 ppm, mercury ≤1 ppm, and total
PCB/pesticide contamination ≤40 ppm, with ≤10 ppm for any
specific residue.



SAFETY ASSESSMENTS: 2002/2003 49

TABLE 11
Historical and current cosmetic product uses and concentrations for Euphorbia Cerifera (Candelilla) Wax, Copernica Cerifera

(Carnauba) Wax, Rhus Succedanea Fruit Wax, and Beeswax (Continued)

1976 use 2003 use
concentrations concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product category (Elder 1984) (FDA 2002) (%) (%)

Makeup bases 37 13 0.1–25 —
Rouges 30 2 1–25 5–8
Makeup fixatives 4 — 1–5 —
Makeup (other) 65 41 0.1–25 6–10
Nail polish and enamel — 1 — 9
Nail care preparations (other) — 1 — —
Oral hygiene products (other) — — — 0.03–12
Skin-cleansing creams, lotions, liquids, and pads 7 2 1–5 1
Face and neck skin care preparations — —
Body and hand skin care preparations 3∗ — Unknown∗ 0.3
Moisturizers 14 4 1–25 —
Night skin care preparations 5 2 1–5 2
Paste masks/mud packs — 3 — 2
Skin care preparations (other) 2 2 10–25 0.3–5
Suntan gels, creams, and liquids 4 1 1–10 8
Suntan preparations (other) 1 — 1–5 0.2–4

Total uses/ranges for
Euphorbia Cerifera (Candelilla) Wax 1703 701 0.1–50 0.03–27

Copernica Cerifera (Carnauba) Wax
Baby lotions, oils, powders, and creams — — — 0.8–1
Bath oils, tablets, and salts — 1 — —
Eyebrow pencil 10 36 0.1–10 —
Eyeliner 44 317 1–25 1
Eye shadow 297 59 ≤0.1–50 —
Eye lotion 2 — ≤0.1–5 —
Mascara 162 143 0.1–50 2–6
Eye makeup (other) 26 48 0.1–10 5
Colognes and toilet waters — 1 — —
Perfumes 1 — 0.1–1 —
Fragrance preparations (other) 5 1 1–10 —
Hair conditioners 1 — 0.1–1 —
Shampoos (noncoloring) — 1 — —
Hair tonics, dressings, etc. 1 — Unknown —
Hair dyes and colors 1 — 1–5 —
Hair-coloring preparations (other) 4 8 1–10 —
Blushers 130 10 ≤0.1–25 4
Face powders — 1 — —
Foundations 42 — 1–25 6–20
Lipsticks 1144 479 ≤0.1–25 1–9
Makeup bases 66 7 0.1–10 —
Rouges 23 — 1–25 —
Makeup fixatives 12 2 1–5 —
Makeup (other) 92 45 0.1–25 2–6
Nail creams and lotions 1 — 1–5 —

(Continued on next page)
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TABLE 11
Historical and current cosmetic product uses and concentrations for Euphorbia Cerifera (Candelilla) Wax, Copernica Cerifera

(Carnauba) Wax, Rhus Succedanea Fruit Wax, and Beeswax (Continued)

1976 use 2003 use
concentrations concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product category (Elder 1984) (FDA 2002) (%) (%)

Nail polish and enamel — 1 — —
Nail care preparations (other) 1 1 1–5 —
Oral hygiene products (other) — 2 — 0.07
Skin-cleansing creams, lotions, liquids, and pads 5 3 5–10 0.2
Depilatories 1 1 1–5 —
Face and neck skin care preparations 2 —

3∗ Unknown∗
Body and hand skin care preparations 2 —
Moisturizers 13 5 0.1–10 —
Night skin care preparations 6 5 1–5 0.2
Paste masks/mud packs — 1 — —
Skin care preparations (other) 12 9 1–25 —
Suntan gels, creams, and liquids 2 1 0.1–5 0.1
Suntan preparations (other) 2 2 1–10 4

Total uses/ranges for
Copernica Cerifera (Carnauba) Wax 2109 1194 ≤0.1–50 0.07–20

Rhus Succedanea Fruit Wax
Bath oils, tablets, and salts — 1 — —
Eyebrow pencil 47 56 5–50 34
Eyeliner 30 276 5–50 11
Eye shadow 1 23 10–25 —
Eye makeup (other) 5 7 Unknown —
Hair tonics, dressings, etc. 2 1 1–10 —
Blushers 1 — 1–5 —
Lipsticks 158 143 0.1–25 —
Makeup (other) — 19 — 7
Face and neck skin care preparations — — — 1
Skin care preparations (other) — 2 — —

Total uses/ranges for Rhus Succedanea Fruit Wax 244 528 0.1–50 1–34

Beeswax
Baby lotions, oils, powders, creams 2 4 0.1–10 —
Bath preparations (other) — — — —
Eyebrow pencil 12 15 1–25 —
Eyeliner 28 29 1–25 2
Eye shadow 342 23 0.1–25 2
Eye lotion 4 1 1–10 —
Eye makeup remover 2 — 1–10 —
Mascara 182 116 1–50 19
Eye makeup (other) 43 38 0.1–50 3
Colognes and toilet waters 2 — 10–25 —
Perfumes 26 18 10–50 1
Sachets 26 9 0.1–50 —
Fragrance preparations (other) 10 6 1–50 —
Hair conditioners 14 4 0.1–25 —
Hair straighteners 3 — 10–25 —

(Continued on next page)
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TABLE 11
Historical and current cosmetic product uses and concentrations for Euphorbia Cerifera (Candelilla) Wax, Copernica Cerifera

(Carnauba) Wax, Rhus Succedanea Fruit Wax, and Beeswax (Continued)

1976 use 2003 use
concentrations concentrations

1976 uses 2002 uses (Elder 1984) (CTFA 2003)
Product category (Elder 1984) (FDA 2002) (%) (%)

Rinses (noncoloring) 1 — 0.1–1 —
Shampoos (noncoloring) 1 — 0.1–1 —
Hair tonics, dressings, etc. 26 17 ≤0.1–25 —
Wave sets 1 — 0.1–1 —
Hair preparations (other noncoloring) 2 — 5–10 1
Hair dyes and colors 4 20 0.1–10 —
Hair tints — 1 — —
Hair color sprays — 1 — —
Hair-coloring preparations (other) 8 2 1–5 —
Blushers 66 11 ≤0.1–25 19
Face powders 17 2 0.1–1 2
Foundations 80 14 0.1–10 5
Lipstick 799 224 ≤0.1–50 56
Makeup bases 89 25 0.1–10 3
Rouges 33 2 0.1–10 —
Makeup fixatives 6 — 1–25 —
Makeup (other) 106 27 0.1–50 9
Oral hygiene products (other) — — — 2
Cuticle softeners 5 5 1–10 —
Nail creams and lotions 4 5 1–25 —
Bath soaps and detergents 4 2 ≤0.1–1 —
Underarm deodorants 1 1 1–5 —
Personal cleanliness products (other) 1 2 5–10 —
Aftershave lotions 2 8 Unknown —
Men’s talcum — — — —
Shaving soaps — — — —
Shaving preparations (other) 2 1 0.1–1
Skin-cleansing creams, lotions, liquids, and pads 154 72 ≤0.1–25 2
Depilatories 5 1 1–50 2
Face and neck skin care preparations 32 1

92∗ ≤0.1–25∗
Body and hand skin care preparations 93 10
Hormone products 3 N/A∗∗ 1–25 N/A∗∗

Moisturizers 91 102 0.1–25 1
Night skin care preparations 78 48 0.1–25 4
Paste masks (mud packs) 1 11 1–5 1
Skin lighteners 1 N/A∗∗ 25–50 N/A∗∗

Skin fresheners 1 — Unknown —
Skin care preparations (other) 37 74 1–25 4
Suntan gels, creams, liquids 18 7 1–10 —
Indoor tanning prep — 1 — —
Suntan preparations (other) 2 — 1–5 —

Total uses/ranges for Beeswax 2437 1074 ≤0.1–50 1–56

∗These categories were combined when the original safety assessment was performed and are now separate categories.
∗∗No longer considered a cosmetic product category.
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ISOBUTANE, ISOPENTANE, n-BUTANE, AND PROPANE
A safety assessment of Isobutane, Isopentane, n-Butane, and

Propane was published in 1982 with the conclusion that these
compounds “are considered safe as cosmetic ingredients under
present conditions of concentration and use” (Elder 1982). New
studies, along with updated information regarding products in
which these ingredients are used and at what concentrations were
considered by the CIR Expert Panel. The Panel determined to
not reopen this safety assessment.

The Panel did note that concentrations of use have increased
for this group of ingredients, but that the available safety test
data adequately address even these higher concentrations.

Isobutane functions as a propellant in a wide variety of cos-
metic products. Historically, the highest concentration of use of
Isobutane in cosmetics was 50% in underarm deodorants. Cur-
rently, the highest concentration of use of Isobutane is 83% in
powders. Historical and current uses of Isubutane in cosmetic
products are listed in Table 12.

Isopentane functions as a propellant, solvent, and a viscosity
decreasing agent in cosmetic products. Historically, the highest
concentration of use of Isopentane in cosmetics was 50% in
other personal cleanliness products. Currently, the highest con-
centration of use of Isopentane is 37% in underarm deodorants.
Historical and current uses of Isopentane in cosmetic products
are listed in Table 12.

n-Butane functions as a propellant in cosmetic products. His-
torically, the highest concentration of use of n-Butane in cosmet-
ics was 25% in personal cleanliness products (other). Currently,
the highest concentration of use of n-Butane is 92% in underarm
deodorants. Historical and current uses of n-Butane in cosmetic
products are listed in Table 12.

Propane functions as a propellant in cosmetic products. His-
torically, the highest concentration of use of Propane in cosmet-
ics was 1% in face, neck, body, and hand skin care preparations.
Currently, the highest concentration of use of Propane is 24%
in nail basecoats and undercoats. Historical and current uses of
Propane in cosmetic products are listed in Table 12.
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TABLE 12
Historical and current cosmetic product uses and concentrations for Isobutane, Isopentane, n-Butane, and Propane

1976 use concentrations 2001 use concentrations
1976 uses 2001 uses (Elder 1982) (CTFA 2001)

Product category (Elder 1982) (FDA 2001) (%) (%)

Isobutane
Bath preparations (other) 1 — >1–5 —
Colognes and toilet waters — 12 — 54
Powders — — — 83
Sachets — 4 — 32
Fragrance preparations (other) — 6 — 51–60
Hair conditioners 3 2 >1–5 —
Hair sprays (aerosol fixatives) 103 107 >5–25 13–32
Hair tonics, dressings, etc. — 37 — 8–20
Wave sets — 1 — —
Hair preparations (other noncoloring) — 11 — —
Hair tints — 17 — —
Hair color sprays (aerosol) — 1 — —
Blushers (all types) 1 — ≤0.1 —
Foundations 1 — >0.1–1 3
Makeup bases 1 — >0.1–1 —
Nail basecoats and undercoats — — — 30
Mouthwashes and breath fresheners — 5 — 38
Underarm deodorants 6 20 >1–50 25–70
Feminine deodorants 3 2 >10–25 —
Personal cleanliness products (other) 13 13 >0.1–25 2–16
Aftershave lotion — 6 — —
Shaving cream 51 67 0.1–5 0.6–5
Shaving preparations (other) — 19 — 5
Skin-cleansing creams, lotions, liquids, and pads 1 2 >1–5 0.9
Depilatories — — — 4
Face and neck skin care preparations 1 5

2∗ >1–5∗
Body and hand skin care preparations 1 1–75
Foot powders and sprays 1 2 >1–5 26–82
Moisturizers 2 1 >1–5 0.5–6
Skin fresheners 1 — >1–5 21
Skin care preparations (other) 1 — >0.1–1 2–24
Indoor tanning preparations — 2 — —

Totals uses/ranges for Isobutane 191 338 ≤50 0.5–83

Isopentane
Hair tonics, dressings, etc. — 1 — —
Hair sprays (aerosol fixatives) — — — 15
Hair preparations (other noncoloring) — 1 — —
Mouthwashes and breath fresheners — — — 35
Underarm deodorants — — — 0.5–37
Personal cleanliness products (other) 2 1 >25–50 0.05
Shaving cream — 6 — 1–5
Shaving preparations (other) — 19 — —
Skin-cleansing creams, lotions, liquids, and pads — 1 — —

Total uses/ranges for Isopentane 2 29 >25–50 0.5–37
(Continued on next page)



54 COSMETIC INGREDIENT REVIEW

TABLE 12
Historical and current cosmetic product uses and concentrations for Isobutane, Isopentane, n-Butane, and Propane (Continued)

1976 use concentrations 2001 use concentrations
1976 uses 2001 uses (Elder 1982) (CTFA 2001)

Product category (Elder 1982) (FDA 2001) (%) (%)

n-Butane
Colognes and toilet waters — 26 — 29
Perfumes — 5 — —
Fragrance preparations (other) — 1 — 54
Hair conditioners 3 6 >1–5 21
Hair sprays (aerosol fixatives) — 47 — 12–14
Hair tonics, dressings, etc. — 19 — —
Hair preparations (other noncoloring) — 24 — —
Hair tints — 3 — —
Blushers (all types) 5 — >1–5 —
Foundations 3 — >1–5 —
Makeup bases 1 — >1–5 —
Underarm deodorants — 5 — 17–92
Personal cleanliness products (other) 1 12 >10–25 52
Shaving cream 14 24 ≤1 1–5
Skin-cleansing creams, lotions, liquids, and pads 1 — >0.1–1 —
Body and hand skin care preparations — — — 4–29
Skin care preparations (other) — — — 55
Indoor tanning preparations — 1 — —

Total uses/ranges for n-Butane 28 173 ≤25 1–92

Propane
Colognes and toilet waters — 17 — 11
Sachets — 4 — —
Fragrance preparations (other) — 5 — 7–21
Hair conditioners — 6 — 3
Hair sprays (aerosol fixatives) — 72 — 6–20
Hair tonics, dressings, etc. — 19 — 3–9
Wave sets — 1 — —
Hair preparations (other) — 16 — —
Hair tints — 3 — —
Hair color sprays (aerosol) — 1 — —
Foundations — — — 2–3
Nail basecoats and undercoats — — — 24
Underarm deodorants — 21 — 14–16
Personal cleanliness products (other) — 12 — 13
Shaving cream 37 66 ≤5 0.4–4
Shaving preparation products (other) — — — 0.8
Skin-cleansing creams, lotions, liquids and pads — 1 — 2
Depilatories — — — 1
Face and neck skin care preparations — 2

2∗ >0.1–1∗
Body and hand skin care preparations — 0.5–9
Moisturizers — 1 — 0.2–0.4
Skin fresheners 1 — ≤0.1 0.8
Other skin care preparations — — — 2–7
Indoor tanning preparations — 2 — —
Other suntan preparations — — — 1

Total uses/ranges for Propane 40 248 ≤1 0.2–24

∗These categories were combined when the original safety assessment was performed and are now two separate categories.
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and R. J. Soto. 1978. Physiological response to aerosol propellants. Environ.
Health Perspect. 26:275–285.

TABLE 13
Historical and current cosmetic product uses and concentrations for Isostearic Acid

1981 use 2002 use
concentrations concentrations

1981 uses 2002 uses (Elder 1983) (CTFA 2002)
Product category (Elder 1983) (FDA 2002) (%) (%)

Eyeliner 2 2 >0.1–5 1
Eye shadow 17 — ≤0.1–5 0.02
Mascara 9 11 >1–5 0.01–3
Eye makeup (other) — — — 0.01
Powders — — — 0.3
Hair conditioners — — — 1
Shampoos (noncoloring) — 1 — —
Hair tonics, dressings, etc. — 2 — 2
Other hair preparations — 1 — —
Hair dyes and colors — — — 18
Hair bleaches — — — 26
Blushers (all types) 20 5 ≤0.1–5 4
Face powders 13 3 ≤0.1–5 3
Makeup foundations 12 26 >0.1–5 0.02–3
Lipstick 8 6 >0.1–10 10
Makeup bases 17 9 >0.1–5 —
Rouges 1 >1–5 —
Makeup (other) — 2 — 3
Cuticle softeners — 2 — —
Nail creams and lotions — — — 16
Nail polish and enamel — — — 2
Bath soaps and detergents 3 — >1–5 2–9
Underarm deodorants — 2 — —
Other personal cleanliness products 2 — >0.1–1 —
Aftershave lotions — — — 0.003

(Continued on next page)

ISOSTEARIC ACID
A safety assessment of Isostearic Acid was published in 1983

with the conclusion: “safe as a cosmetic ingredient in the present
practices of use” (Elder 1983). Studies available since that safety
assessment was completed, along with updated information re-
garding uses and concentrations were considered by the CIR
Expert Panel. The Panel determined to not reopen this safety
assessment.

Isostearic Acid (CAS no. 2724-58-5) is a mixture of fatty
esters consisting mainly of methyl branched isomers of octade-
canoic acid; it functions as binders and surfactants (cleansing
agents) in a wide variety of cosmetic products.

In 1981, there were 142 formulations reported to the FDA
that contained Isostearic Acid at concentrations from ≤0.1%
to 10%. Currently there are 119 total formulations reported at
concentrations from 0.003% to 26%. Table 13 presents the use
and concentration data.
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TABLE 13
Historical and current cosmetic product uses and concentrations for Isostearic Acid (Continued)

1981 use 2002 use
concentrations concentrations

1981 uses 2002 uses (Elder 1983) (CTFA 2002)
Product category (Elder 1983) (FDA 2002) (%) (%)

Shaving cream 2 2 >1–5 —
Shaving soap — — — 5
Shaving preparation products (other) 1 — >0.1–1 —
Skin-cleansing creams, lotions, liquids, and pads 5 3 >0.1–5 2
Face and neck skin care preparations 4 2
Body and hand skin care preparations 6∗ 5 >0.1–5∗ 0.3–2
Moisturizers 19 26 >0.1–5 0.5–3
Night skin care preparations 2 1 >0.1–5 —
Skin lighteners 1 N/A∗∗ >1–5 N/A∗∗

Skin fresheners — 1 — —
Skin care preparations (other) — 3 — 0.6–3
Suntan gels, creams, and liquids 1 2 >5–10 —
Suntan preparations (other) 1 — >1–5 —

Total uses/ranges for Isostearic Acid 142 119 ≤0.1–10 0.003–26

∗In 1976, many categories were grouped into one; e.g., one category, bath preparations, represented all of what are currently divided into
discrete product categories: bath oils, tablets, and salts; bubble baths; bath capsules; and bath preparations (other).

∗∗No longer considered a cosmetic product category.
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LANETH-10 ACETATE, LANETH-9 ACETATE, LANETH-5,
LANETH-16, AND LANETH-25

A safety assessment of Laneth-10 Acetate, Laneth-9 Ac-
etate, Laneth-5, Laneth-16, and Laneth-25 was published in
1982 (Elder 1982). New studies since then are listed at the
end of this review. These new studies, along with the updated
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information below regarding types and concentrations of use,
were considered by the CIR Expert Panel. After this review, the
Panel determined to not reopen this safety assessment.

Laneth-5 was used in 46 cosmetic products in 1976, with
the highest concentration of 10% in face body, and hand skin
care preparations. Currently, Laneth-5 is reportedly used in 42
cosmetic preparations, with the highest concentration of 2% in
mascara.

Laneth-16 was used in 39 cosmetic products in 1976, with
the highest concentration of 5% in a variety of preparations.
Currently, Laneth-16 is reportedly used in 44 cosmetic prepa-
rations, with the highest concentration of 3% in mascara and in
foundations.

Laneth-25 was used in 49 cosmetic products in 1976, with the
highest concentration of 10% in blushers. Currently, Laneth-25

TABLE 14
Historical and current cosmetic product uses and concentrations for Laneth-5, Laneth-16, Laneth-25, Laneth-9 Acetate, and

Laneth-10 Acetate

1976 concentrations 2001 concentrations
1976 use 2001 use (Elder 1982) (CTFA 2001)

Product category (Elder 1982) (FDA 2001) (%) (%)

Laneth-5
Baby shampoos — 1 — —
Mascara — 2 — 2
Fragrance preparations (other) 1 — >1–5 —
Hair conditioners 1 — >1–5 —
Hair straighteners — 3 — —
Shampoos (noncoloring) 1 — >1–5 —
Hair dyes and colors 31 21 >0.1–5 0.8
Hair tints — 9 — —
Makeup (other) 1 — >1–5 —
Bath soaps and detergents — 1 — —
Skin-cleansing creams, lotions, liquids, and pads 1 — >1–5 —
Face and neck skin care preparations — —

3∗ >0.1–10∗
Body and hand skin care preparations 1 1
Moisturizers 5 2 >0.1–5 —
Night skin care preparations — 2 — —
Skin fresheners 1 — >1–5 —
Skin care preparations (other) 1 — >1–5 —

Total uses/ranges for Laneth-5 46 42 >0.1–10 0.8–2

Laneth-16
Bath oils, tablets, and salts 1 — >1–5 —
Bath preparations (other) 2 1 >1–5 —
Mascara — 5 — 3
Sachets 4 — >1–5 —
Fragrance preparations (other) 1 — >0.1–1 —
Hair conditioners 4 1 ≤0.1–5 0.1
Hair sprays (aerosol fixatives) 1 — ≤0.1–1 —
Hiar straighteners — — — 0.3
Permanent waves 3 — >0.1–1 —
Shampoos (noncoloring) 3 1 >0.1–1 —

(Continued on next page)

is reportedly used in three cosmetic preparations; however, no
current concentrations of use were reported.

Laneth-9 Acetate was used in three cosmetic products in
1976, with the highest concentration of 10% in other skin care
preparations. Currently, Laneth-9 Acetate is not reported to FDA
as used in cosmetic preparations, nor were any current concen-
trations of use reported.

Laneth-10 Acetate was used in 234 cosmetic products in
1976, with the highest concentration of 25% in perfumes. Cur-
rently, Laneth-10 Acetate is reportedly used in 43 cosmetic
preparations; however, no current concentrations of use were
reported.

Table 14 shows the historical and current cosmetic prod-
uct uses and concentrations for Laneth-5 Laneth-16, Laneth-25,
Laneth-9 Acetate, and Laneth-10 Acetate.
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TABLE 14
Historical and current cosmetic product uses and concentrations for Laneth-5, Laneth-16, Laneth-25, Laneth-9 Acetate, and

Laneth-10 Acetate (Continued)

1976 concentrations 2001 concentrations
1976 use 2001 use (Elder 1982) (CTFA 2001)

Product category (Elder 1982) (FDA 2001) (%) (%)

Hair tonics, dressings, etc. 1 4 >0.1–1 —
Wave sets 1 — >0.1–1 —
Hair bleaches 1 — >1–5 —
Blushers (all types) 2 1 >0.1–5 —
Foundations — — — 3
Lipsticks — 1 — —
Makeup bases — 18 — —
Makeup (other) — 1 — —
Underarm deodorants 2 — >0.1–5 0.3
Personal cleanliness products (other) 2 — >0.1–5 —
Aftershave lotions 1 — >0.1–1 —
Shaving preparation products (other) — 1 — —
Skin-cleansing creams, lotions, liquids, and pads — 1 — —
Face and neck skin care preparations — —

2∗ >0.1–1∗
Body and hand skin care preparations 1 —
Moisturizers 7 8 >0.1–5 1
Paste masks/mud packs 2 — >0.1–1 —

Total uses/ranges for Laneth-16 39 44 ≤0.1–5 0.1–3

Laneth-25
Bubble baths 1 — >1–5 —
Sachets 5 — >0.1–1 —
Hair conditioners 1 — >1–5 —
Wave sets 1 — >0.1–1 —
Blushers (all types) 1 — >5–10 —
Skin care preparations (other) — 2 — —
Suntan gels, creams, and liquids — 1 — —

Total uses/ranges for Laneth-25 9 3 >0.1–10 —

Laneth-9 Acetate
Rinses (noncoloring) 1 — >1–5 —
Aftershave lotions 1 — >1–5 —
Skin care preparations (other) 1 — >5–10 —

Total uses/ranges for Laneth-9 Acetate 3 0 >1–10 —

Laneth-10 Acetate
Baby lotions, oils, powders, and creams 2 — >0.1–1 —
Baby products (other) 1 2 >0.1–1 —
Bath oils, tablets, and salts 6 — >0.1–1 —
Bubble baths 3 — >0.1–5 —
Bath preparations (other) 1 — >1–5 —
Eye shadow 5 — >0.1–1 —
Colognes and toilet waters 5 — >1–5 —
Perfumes 2 — >5–25 —
Sachets 2 — >1–5 —
Fragrance preparations (other) 6 — >0.1–5 —
Hair conditioners 4 — >0.1–5 —
Hair sprays (aerosol fixatives) 26 5 ≤1 —

(Continued on next page)
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TABLE 14
Historical and current cosmetic product uses and concentrations for Laneth-5, Laneth-16, Laneth-25, Laneth-9 Acetate, and

Laneth-10 Acetate (Continued)

1976 concentrations 2001 concentrations
1976 use 2001 use (Elder 1982) (CTFA 2001)

Product category (Elder 1982) (FDA 2001) (%) (%)

Rinses (noncoloring) 1 — ≤0.1 —
Shampoos (noncoloring) 59 2 >0.1–5 —
Permanent waves 2 — >0.1–1 —
Hair tonics, dressings, etc. 3 1 >0.1–5 —
Wave sets 2 — ≤0.1 —
Hair preparations (other) 1 — ≤0.1 —
Blushers (all types) 9 — >0.1–10 —
Face powders 1 — >0.1–1 —
Foundations 4 3 >0.1–5 —
Makeup bases 9 1 >0.1–5 —
Makeup (other) 4 — >0.1–5 —
Nail creams and lotions 1 — >1–5 —
Nail polish and enamel removers 12 1 >0.1–5 —
Bath soaps and detergents — 7 — —
Personal cleanliness products (other) 7 4 >0.1–5 —
Aftershave lotions 4 3 >0.1–5 —
Shaving cream 2 — >1–5 —
Shaving preparations (other) 1 — >1–5 —
Skin-cleansing creams, lotions, liquids, and pads 6 3 >0.1–10 —
Face and neck skin care preparations — —

25∗ ≤0.1–5∗
Body and hand skin care preparations 9 —
Moisturizers 6 — >0.1–5 —
Night skin care preparations 1 — >1–5 —
Paste masks/mud packs 3 — >0.1–1 —
Skin fresheners 3 1 >0.1–1 —
Skin care preparations (other) 3 2 >1–5 —
Suntan gels, creams, and liquids 1 — >1–5 —

Total uses/ranges for Laneth-10 Acetate 234 43 ≤0.1–25 —

∗This category was combined when the original safety assessment was performed and is now two separate categories.
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LAURETH-4 AND LAURETH-23
A safety assessment of Laureth-4 and Laureth-23 was pub-

lished in 1983 with the conclusion “safe as cosmetic ingredients
in the present practices of use and concentration” (Elder 1983).
Studies available since that safety assessment was completed
(listed at the end of this section), along with the updated infor-
mation regarding uses and use concentrations, were considered
by the CIR Expert Panel. The Panel determined to not reopen
this safety assessment.

The Panel acknowledged the medical uses of other Laureths,
i.e., Laureth-7 and -9, as sclerosing agents for the treatment of
varicose veins, but noted that these uses are not cosmetic uses
and the safety of such uses is not addressed.

Laureth-4 was used in 202 products in 1981, with the largest
single use in eye shadow in the concentration range of >0.1%
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to 5%. In 2002, Laureth-4 was reportedly used in 152 prepa-
rations, with the largest single use in hair dyes and colors in
the concentration range of >10% to 25% (CTFA 2002). Data
submitted in 2002 indicate the use of Laureth-4 in two addi-
tional product categories, baby products and suntan products.
Complete information is shown in Table 15.

Laureth-23 was used in 218 products in 1981, with
the largest single use in permanent waves in the conce-

TABLE 15
Historical and current cosmetic product uses and concentrations for Laureth-4 and Laureth-23

1981 use 2002 use 1981 use concentrations 2002 use concentrations
Product category (Elder 1983) (FDA 2002) (Elder 1983) (%) (CTFA 2002) (%)

Laureth-4
Baby products (other) — 1 — 2
Bath oils, tablets, and salts 5 3 >0.1–10 —
Bubble baths 1 — >1–5 3
Bath preparations (other) 2 1 >0.1–1 3
Eyeliner 1 9 >1–5 2
Eye shadow 85 12 >0.1–5 —
Eye makeup preparations — 3 — 2
Powders — — — 0.004
Fragrance preparations (other) — 2 — —
Hair conditioners 2 7 >0.1–1 0.07–1
Hair sprays (aerosol fixatives) 2 — ≤0.1 —
Permanent waves 10 2 ≤0.1–1 —
Rinses (noncoloring) 6 5 ≤0.1–5 —
Shampoos (noncoloring) 4 8 >0.1–10 3
Hair tonics, dressings, etc. 2 1 >1–5 —
Wave sets 2 — ≤0.1–1 —
Hair preparations (other noncoloring) — 4 — —
Hair dyes and colors 17 27 >10–25 0.02–5

(0.01–2.5 after dilution)
Hair bleaches 3 16 >0.1–25 —
Hair-coloring preparations (other) 1 — >1–5 —
Blushers (all types) 4 19 >0.1–1 —
Face powders — 2 — —
Foundations 3 1 >0.1–1 0.5
Lipsticks — — — —
Makeup bases 10 — >0.1–5 —
Rouges — 1 — —
Makeup (other) 1 — ≤0.1 0.5
Nail creams and lotions 1 — >1–5 —
Nail polish and enamel — — — —
Nail polish and enamel removers — — — —
Nail care preparations (other) 1 — >1–5 5
Bath soaps and detergents — 2 — 0.4
Underarm deodorants 15 6 >0.1–10 —
Personal cleanliness products (other) 6 7 >0.1–5 —
Aftershave lotion 1 2 >1–5 —
Beard softeners 1 — >1–5 —
Shaving cream — — — 1–5
Shaving preparation products (other) 1 1 >1–5 —

(Continued on next page)

ntration range of ≤0.1% to 5%. In 2002, Laureth-23 was
reportedly used in 289 preparations, with the largest
single use in hair dyes and colors at a concentration
of 3%, reduced to 1.5% after dilution (CTFA 2002).
Data submitted in 2002 indicate the use of Laureth-23 in
two additional product categories, suntan products and
indoor tanning preparations. Complete information is shown in
Table 15.
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TABLE 15
Historical and current cosmetic product uses and concentrations for Laureth-4 and Laureth-23 (Continued)

1981 use 2002 use 1981 use concentrations 2002 use concentrations
Product category (Elder 1983) (FDA 2002) (Elder 1983) (%) (CTFA 2002) (%)

Skin-cleansing creams, lotions, liquids, and pads 6 2 >1–10 3
Face and neck skin care preparations — —

2∗ >0.1–10∗
Body and hand skin care preparations — 1–4
Moisturizers 1 2 >0.1–1 8
Skin fresheners 2 1 >0.1–1 —
Skin care preparations (other) 3 4 >0.1–5 0.2–6
Suntan gels, creams, and liquids — 1 — —

Total uses/ranges for Laureth-4 202 152 ≤0.1–25 0.004–6
Laureth-23

Baby lotions, oils, powders, and creams 1 — >0.1–1 —
Bath oils, tablets, and salts 1 1 >0.1–1 —
Bath preparations 2 2 >0.1–1 3
Eye makeup remover 1 — >1–5 —
Eye makeup (other) 1 — >1–5 —
Colognes and toilet waters 6 — >1–5 —
Perfumes 3 — >1–5 —
Powders — — — 0.001
Hair conditioners 6 7 ≤0.1–5 0.04–0.1
Hair sprays (aerosol fixatives) 2 — ≤0.1 —
Hair straighteners 1 — >1–5 —
Permanent waves 94 41 ≤0.1–5 —
Rinses (noncoloring) 4 6 ≤0.1–1 —
Shampoos (noncoloring) 11 2 ≤0.1–5 2
Hair tonics, dressings, etc. 5 17 ≤0.1–1 0.3
Wave sets 12 3 ≤0.1–1 —
Hair preparations (other noncoloring) 12 3 ≤0.1–5 —
Hair dyes and colors 1 76 >0.1–1 3 (1.5% after dilution)
Hair shampoos (coloring) — 1 — —
Hair bleaches 3 14 ≤0.1–5 —
Hair-coloring preparations (other) 2 2 >0.1–5 0.02
Makeup bases 1 — >0.1–1 —
Cuticle softeners 3 — ≤0.1–1 —
Nail polish and enamel removers — — — —
Nail care preparations (other) 2 — >0.1–1 —
Bath soaps and detergents 3 2 >1–5 6
Underarm deodorants 10 7 >0.1–5 —
Personal cleanliness products (other) 6 7 ≤0.1–5 3
Aftershave lotions 1 2 >1–5 2
Shaving cream 3 26 >1–5 2
Shaving preparation products (other) 1 1 >1–5 —
Skin-cleansing creams, lotions, liquids, and pads 3 4 >0.1–5 0.3–2
Face and neck skin care preparations 4 0.2

—∗ —∗
Body and hand skin care preparations 20 1
Moisturizers 5 22 >0.1–5 0.2–3
Night skin care preparations 4 1 >0.1–5 —
Skin fresheners 1 — >0.1–1 —
Skin care preparations (other) 7 17 ≤0.1–5 1
Suntan gels, creams, and liquids — — — 0.4
Indoor tanning preparations — 1 — —

Total uses/ranges for Laureth-23 218 289 ≤0.1–5 0.001–6

∗This category was combined when the original safety assessment was performed and is now two separate categories.
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MYRISTYL MYRISTATE AND ISOPROPYL MYRISTATE
A safety assessment of Myristyl Myristate and Isopropyl

Myristate was published in 1982 (Elder 1982). New studies since
then are listed at the end of this review. These new studies along
with the updated information below regarding types and con-
centrations of use were considered by the CIR Expert Panel.
After this review, the Panel determined to not reopen the safety
assessment.

Myristyl Myristate was used in 160 cosmetic preparations at
concentrations less than 0.1% to 25% in 1976. In 2002, Myristyl
Myristate was used in 244 cosmetic preparations with concen-
trations of 0.01% to 20% (CTFA 2002; FDA 2002).

There were 26 new product categories in which there was use
of Myristyl Myristate in 2002. In addition, use concentrations
increased in the perfume and other fragrances categories.

Isopropyl Myristate was reported in 2198 cosmetic formula-
tions in 1976. In 2002, it was used in 881 cosmetic preparations.
Five new categories were reported in 2002.

Isopropyl Myristate had concentrations reported in 1976 that
ranged from less that 0.1% to greater than 50%. Concentration
of use increased from 1976 to 2002 in the following categories:
eyeliner from 0.1–5% in 1976 to 31% in 2001, eye makeup
remover from 1–50% to 78%, other manicuring preparations
from 1–5% to 38%, and deodorant from 0.1–25% to 0.001–52%.

Table 16 presents the historical and current use of Myristyl
and Isopropy Myristate.
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TABLE 16
Historical and current cosmetic product uses and concentrations for Myristyl Myristate and Isopropyl Myristate

1976 concentrations 2002 concentrations
1976 uses 2002 uses (Elder 1982) (CTFA 2002)

Product category (Elder 1982) (FDA 2002) (%) (%)

Myristyl Myristate
Baby lotions, oils, powders, and creams 2 3 >0.1–5 2–3
Baby products (other) — 1 — —
Bath oils, tablets, and salts — 5 — —
Eyebrow pencil — 5 — —
Bubble bath — — — 2
Bath preparations (other) — — — 2
Eyeliner — 1 — 5
Eye shadow 26 4 >0.1–10 0.01–7
Eye lotion — 1 — 0.5–1
Eye makeup remover 1 2 >5–10 —
Mascara — — — 1
Eye makeup (other) 2 22 >5–10 2–6
Colognes and toilet waters — 1 — —
Perfumes 30 16 >5–10 20
Powders — 4 — —
Sachets — — — 2
Fragrance preparations (other) 1 6 >1–5 17
Hair conditioners 1 7 >0.1–1 3–4
Rinses (noncoloring) — 1 — —
Shampoos (noncoloring) — 3 — 0.7
Hair tonics, dressings, etc. — 2 — 2
Blushers (all types) 1 1 >1–5 0.01–5
Face powders — — — 0.5
Foundations 4 5 >1–10 2–6
Lipsticks 6 3 >0.1–5 8
Makeup bases 1 8 >10–25 2
Rouges 9 — >5–10 —
Makeup (other) — 12 — 2–4
Cuticle softeners 1 3 >1–5 1.4
Nail creams and lotions — — — 4
Nail care preparations (other) — 2 — 2
Underarm deodorants — — — 1–5
Aftershave lotions 1 9 >1–5 3
Shaving cream — 6 — —
Shaving preparation products (other) 1 — >1–5 —
Skin-cleansing creams, lotions, liquids, and pads 9 2 ≤1–10 2
Face and neck skin care preparations 7 2–7

11∗ >1–5∗
Body and hand skin care preparations 34 1–8
Foot powders and sprays — 4 — —
Moisturizers 42 53 >0.1–10 0.6–9
Night skin care preparations 7 2 >0.1–10 3–4
Paste masks/mud packs 2 3 >0.1–1 4
Skin fresheners — 1 — —
Skin care preparations (other) — 12 — 3–7
Suntan gels, creams, and liquids — — — 6

(Continued on next page)
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TABLE 16
Historical and current cosmetic product uses and concentrations for Myristyl Myristate and Isopropyl Myristate (Continued)

1976 concentrations 2002 concentrations
1976 uses 2002 uses (Elder 1982) (CTFA 2002)

Product category (Elder 1982) (FDA 2002) (%) (%)

Indoor tanning preparations — 2 — —
Suntan preparations (other) — 1 — —

Total uses/ranges for Myristyl Myristate 160 244 >0.1–25 0.01–20

Isopropyl Myristate
Baby lotions, oils, powders, and creams 3 3 >1–10 3
Bath oils, tablets, and salts 137 19 ≤0.1–>50 20
Bubble baths 3 — >1–50 1
Bath capsules 3 — >10–25 22
Bath preparations (other) 24 3 ≤0.1–>50 20
Eyebrow pencil 15 12 >1–5 6
Eyeliner 4 53 >0.1–5 31
Eye shadow 246 39 ≤0.1–50 4–18
Eye lotion 1 1 >25–50 2
Eye makeup remover 4 3 >1–50 78
Mascara 23 1 >0.1–10 0.4
Eye makeup (other) 24 6 ≤0.1–50 0.007–7
Colognes and toilet waters 29 11 ≤0.1–25 0.06–21
Perfumes 57 4 ≤0.1–>50 12–39
Powders 100 3 ≤0.1–5 5
Sachets 26 10 >0.1–5 —
Fragrance preparations (other) 38 26 >0.1–>50 21–30
Hair conditioners 12 28 ≤0.1–5 0.003–2
Hair sprays (aerosol fixatives) 5 1 >0.1–5 0.002
Hair straighteners 6 5 >0.1–5 —
Permanent waves 1 1 >1–5 —
Rinses (noncoloring) 5 — ≤0.1–5 —
Shampoos (noncoloring) 1 4 ≤0.1 0.0007
Hair tonics, dressings, etc. 10 26 >0.1–50 0.002–7
Hair preparations (other noncoloring) 3 2 ≤0.1–10 —
Hair shampoos (coloring) 1 1 >0.1–1 —
Hair color sprays (aerosol) — 1 — —
Hair bleaches 1 — >1–5 —
Blushers (all types) 82 38 >0.1–50 0.00008–18
Face powders 85 13 ≤0.1–25 5
Foundations 159 35 >0.1–>50 6–14
Lipstick 225 43 >0.1–25 0.05–29
Makeup bases 220 7 >0.1–50 2–12
Rouges 19 1 >0.1–50 4
Makeup fixatives 4 — >5–25 —
Makeup (other) 31 17 >0.1–25 6
Nail basecoats and undercoats — 1 — —
Cuticle softeners 2 3 ≤0.1–1 —
Nail creams and lotions 2 1 >5–25 —
Nail polish and enamel removers — 1 3
Manicuring preparations (other) 1 2 >1–5 38
Bath soaps and detergents 1 1 >1–5 0.003–3

(Continued on next page)
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TABLE 16
Historical and current cosmetic product uses and concentrations for Myristyl Myristate and Isopropyl Myristate (Continued)

1976 concentrations 2002 concentrations
1976 uses 2002 uses (Elder 1982) (CTFA 2002)

Product category (Elder 1982) (FDA 2002) (%) (%)

Underarm deodorants 15 6 >0.1–25 0.001–52
Feminine deodorants 19 3 >0.1–25 —
Personal cleanliness products (other) 22 14 >0.1–25 0.3–21
Aftershave lotion 11 10 >0.1–25 0.003–1
Men’s talcum 1 — >0.1–1 —
Preshave lotions 31 7 >1–25 15
Shaving cream 1 4 >1–5 0.004–0.5
Other shaving preparations 3 5 >1–10 —
Skin-cleansing creams, lotions, liquids, and pads 36 37 ≤0.1–25 0.002–10
Depilatories — 1 — —
Face and neck skin care preparations 27 0.2–10

133∗ ≤0.1–>50∗
Body and hand skin care preparations 120 0.4–10
Foot powders and sprays 6 3 >0.1–1 0.08–7
Moisturizers 125 98 ≤0.1–50 0.02–16
Night skin care preparations 46 25 ≤0.1–>50 0.01–8
Paste masks (mud packs) 4 10 >1–25 15
Skin fresheners 5 2 ≤0.1–5 0.003
Skin lighteners 3 N/A∗∗ >1–5 N/A∗∗

Hormone preparations 3 N/A∗∗ ≤0.1–5 N/A∗∗

Other skin care preparations 34 50 ≤0.1–>50 2–61
Suntan gels, creams, and liquids 86 22 >0.1–50 9–10
Indoor tanning preparations — 7 — 3
Other suntan preparations 2 4 >1–25 —

Total uses/ranges for Isopropyl Myristate 2198 881 ≤0.1–>50 0.00008–78

∗This category was combined when the original safety assessment was performed and is now two separate categories.
∗∗No longer considered a cosmetic product category.

The Panel considered data in the original safety assessment
suggesting that Isopropyl Myristate may be a tumor promoter.
The CIR Expert Panel concluded that the data are more indica-
tive of cocarcinogenesis in which Isopropyl Myristate has to be
administered with a carcinogen all of the time, but produces only
a slight enhancing effect. The large dose of Isopropyl Myristate
required in order to bring about a cocarcinogenic effect suggests
that, under cosmetic use conditions, no enhancing or potentiat-
ing effect of Isopropyl Myristate would be anticipated.

The Panel did recall the data in the original safety assessment
regarding the comedogenicity of Isopropyl Myristate, data that
have been confirmed in subsequent studies, and reminded for-
mulators to consider this, especially in view of the increase in
use concentration from 1976 to 2002 in eye products.
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OZOKERITE, CERESIN, MONTAN WAX, PARAFFIN,
MICROCRYSTALLINE WAX, EMULSIFYING WAX N.F.,
SYNTHETIC WAX, AND SYNTHETIC BEESWAX

A safety assessment of these fossil and synthetic waxes was
published in 1984 with the conclusion that these ingredients are
“safe as cosmetic ingredients in the practices and concentrations
of use” (Elder 1984). New studies listed at the end of this section,
with updated information regarding types and concentrations
of use, were considered by the CIR Expert Panel. The Panel
determined to not reopen this safety assessment.

Ozokerite was used in 1269 cosmetic products in 1976, with
the largest use occurring in moisturizing products at concen-
trations of >1% to 50%. In 2002, Ozokerite was used in 680
cosmetic products (FDA 2002), at a maximum use concentra-
tion of 22% in other eye makeup preparations (CTFA 2003).

Ceresin was used in 403 cosmetic products in 1976, with the
largest use occurring in makeup bases; rouges; other makeup
preparations; cleansing; face, body, and hand skin care; moistur-
izing; night, wrinkle smoothers; and other skin care preparations
at concentrations of ≤25%. In 2002, Ceresin was used in 404
cosmetic products (FDA 2002), at a maximum use concentration
of 20% in other makeup preparations and suntan gels, creams,
and liquids (CTFA 2003).

Montan Wax was used in 355 cosmetic products in 1976,
with the largest use occurring in eyebrow pencil and lipsticks
at concentrations of >0.1% to 25%. In 2002, Montan Wax was

TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes

1976 use concentrations 2003 use concentrations
1976 uses 2002 uses (Elder 1984) (CTFA 2003)

Product type (Elder 1984) (FDA 2002) (%) (%)

Ozokerite
Baby lotions, oils, powders, and creams 3 1 >1–5 2
Bath preparations (other) — — — 15
Eyebrow pencil — 8 — —
Eyeliner — 11 — 7–10
Eye shadow 152 10 >0.1–25 6–14
Eye makeup remover 2 3 >10–25 2–4
Mascara 71 25 >1–25 7–9
Eye makeup (other) 17 26 >0.1–25 2–22
Colognes and toilet waters — 1 — 15

(Continued on next page)

used in 13 cosmetic products (FDA 2002), at a maximum use
concentration of 11% in foundations (CTFA 2003).

Paraffin was used in 1238 cosmetic products in 1976, with
the largest use occurring in other eye makeup preparations; per-
fumes; other fragrance preparations; other hair coloring prepa-
rations; other makeup preparations; face, body, and hand skin
care; moisturizers; and other skin care preparations at concen-
trations of ≤50%. In 2002, Paraffin was used in 481 cosmetic
products (FDA 2002), at a maximum use concentration of 99%
in other skin care preparations (CTFA 2003).

Microcrystalline Wax was used in 868 cosmetic products in
1976, with the largest use occurring in other fragrance prepara-
tions at concentrations of >25% to 50%. In 2002, Microcrys-
talline Wax was used in 581 cosmetic products (FDA 2002), at
a maximum use concentration of 50% in other hair preparations
(CTFA 2003).

Emulsifying Wax N.F. was used in 12 cosmetic products in
1976, with the only use occurring in other skin care prepara-
tions at concentrations of >0.1% to 10%. In 2002, Emulsifying
Wax N.F. was used in 102 cosmetic products (FDA 2002), at a
maximum use concentration of 21% in hair straighteners (CTFA
2003). This ingredient is no longer listed as a cosmetic ingre-
dient in the International Cosmetic Ingredient Dictionary and
Handbook (Pepe et al. 2002).

Synthetic Beeswax was used in 146 cosmetic products in
1976, with the largest use occurring in foundations and rouges
at concentrations of >1% to 5%. In 2002, Synthetic Beeswax
was used in 179 cosmetic products (FDA 2002), at a maximum
use concentration of 18% in mascara (CTFA 2003).

Synthetic Wax was used in five cosmetic products in 1976,
with the largest use occurring in lipstick at concentrations of
>1 to 10%. In 2002, Synthetic Wax was used in 215 cosmetic
products (FDA 2002), at a maximum use concentration of 29%
in lipstick (CTFA 2003).

Table 17 presents the historical and current cosmetic product
uses and use concentrations of these fossil and synthetic waxes.
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations
1976 uses 2002 uses (Elder 1984) (CTFA 2003)

Product type (Elder 1984) (FDA 2002) (%) (%)

Perfumes 41 10 >25–50 15
Sachets 3 — >1–5 —
Fragrance preparations (other) 7 2 >10–25 15
Hair Conditioners 1 1 >5–10 —
Hair tonics, dressings, etc. — 3 — —
Hair preparations (other noncoloring) 1 2 >0.1–1 —
Hair dyes and colors — 46 — —
Hair-coloring preparations (other) — — — 0.3
Blushers (all types) 65 10 >0.1–25 2–21
Face powders 1 1 >5–10 1
Foundations 45 33 >0.1–25 4–15
Leg and body paint 1 — >1–5 8
Lipsticks 559 374 >0.1–25 2–21
Makeup bases 149 11 >0.1–25 —
Rouges 35 2 >1–25 —
Makeup fixatives 1 — >0.1–1 —
Makeup (other) 36 37 >1–25 3–21
Cuticle softeners 1 1 >5–10 —
Nail polish and enamel — — — 3
Bath soaps and detergents — — — 0.08
Personal cleanliness products (other) — 1 — —
Skin-cleansing creams, lotions, liquids, and pads 17 4 >0.1–10 1–5
Face and neck skin care preparations 2 —

18∗ >0.1–50∗
Body and hand skin care preparations 10 7
Hormone preparations∗∗ 1 — >1–5 —
Moisturizers 17 15 >0.1–25 1–5
Night skin care preparations 9 7 >1–50 2
Paste masks/mud packs — 4 — —
Skin care preparations (other) 8 7 >1–25 6
Suntan gels, creams, and liquids 5 9 >1–25 8–15
Suntan preparations (other) 3 3 >1–5 3–12

Total uses/ranges for Ozokerite 1269 680 >0.1–50 1–22

Ceresin
Baby lotions, oils, powders, and creams 1 — >5–10 —
Bath preparations (other) 2 — >10–25 —
Eyebrow pencil — 29 — 8
Eyeliner 3 43 >1–5 5–12
Eye shadow 48 31 >25–50 11
Eye lotion 2 2 >5–10 —
Eye makeup remover 2 3 >5–10 —
Mascara 32 9 >0.1–25 4
Eye makeup (other) 17 4 >1–25 4–11
Colognes and toilet waters 6 — >5–10 —
Perfumes 8 1 >10–25 —
Fragrance preparations (other) 33 — >10–25 —
Hair conditioners 1 — >5–10 —

(Continued on next page)



SAFETY ASSESSMENTS: 2002/2003 69

TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations
1976 uses 2002 uses (Elder 1984) (CTFA 2003)

Product type (Elder 1984) (FDA 2002) (%) (%)

Hair tonics, dressings, etc. 7 4 >0.1–25 2
Wave sets 1 — >5–10 —
Hair preparations (other noncoloring) 2 1 >1–10 17
Hair-coloring preparations (other) — 1 — —
Blushers (all types) 19 11 >0.1–25 6
Face powders 4 — >5–10 6
Foundations 7 6 >1–25 4–7
Lipsticks 109 191 >0.1–25 0.8–20
Makeup bases 7 2 ≤0.1–25 —
Rouges 1 2 >10–25 —
Makeup fixatives — — — 3
Makeup (other) 19 15 >0.1–25 4–13
Nail creams and lotions — 2 — —
Nail polish and enamel — 1 — 4
Underarm deodorant 1 — >1–5 —
Skin-cleansing creams, lotions, liquids, and pads 29 13 ≤0.1–25 —
Face and neck skin care preparations 1 5–8

5∗ >0.1–25∗
Body and hand skin care preparations 5 8
Hormone preparations∗∗ 1 — >1–5 —
Moisturizers 13 11 >1–25 5
Night skin care preparations 12 4 >1–25 5
Paste masks/mud packs — 1 — —
Skin care preparations (other) 9 9 >5–25 —
Suntan gels, creams, and liquids — 2 — 13
Other suntan preparations 1 — >5–10 —

Total uses/ranges for Ceresin 403 404 ≤0.1–25 0.8–20

Montan Wax
Eyebrow pencil 5 — >10–25 —
Eyeliner — — — 2
Eye Shadow 18 — >1–5 9
Mascara — — — 3
Eye makeup (other) — — — 0.5
Perfumes 1 — >0.1–1 —
Hair-coloring preparations (other) — 1 — —
Foundations — 5 — 11
Lipsticks 323 7 >0.1 — 25 0.5
Makeup (other) — — — 0.5
Nail polish and enamel — — — 0.5
Rouges 7 — >5–10 —
Face and neck skin care preparations — —

1∗ >0.1–1∗
Body and hand skin care preparations — —

Total uses/ranges for Montan Wax 355 13 >0.1–25 0.5–11

Paraffin
Baby shampoos 1 — >1–5 —
Baby lotions, oils, powders, and creams — — — 1
Eyebrow pencil — 4 — 6

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations
1976 uses 2002 uses (Elder 1984) (CTFA 2003)

Product type (Elder 1984) (FDA 2002) (%) (%)

Eyeliner — 7 — 4–20
Eye shadow 127 5 >0.1–25 3–8
Eye lotion — 1 — 1–6
Eye makeup remover 3 3 >1–10 —
Mascara 3 28 >1–5 6–20
Other eye makeup preparations 20 4 >0.1–50 4
Colognes and toilet waters 3 — >10–25 —
Perfumes 30 — >25–50 —
Sachets 6 — >5–10 —
Other fragrance preparation 15 1 >25–50 —
Hair conditioners 14 7 >5–10 2
Hair rinses (noncoloring) 3 — >1–5 —
Shampoos (noncoloring) 2 1 >0.1–1 —
Tonics, dressings, and other hair-grooming aids 29 23 >0.1–25 2–20
Wave sets 1 1 >10–25 —
Other hair preparations 3 1 >1–10 2
Hair tints — 1 — —
Hair colors sprays (aerosol) — 2 — —
Other hair-coloring preparations 3 10 >10–50 —
Blushers (all types) 65 4 >0.1–25 —
Face powders 15 — >0.1–1 —
Foundations 76 33 >0.1–10 2–6
Lipstick 439 134 ≤0.1–25 2–10
Makeup bases 95 37 >0.1–10 —
Rouges 29 — >0.1–25 —
Makeup fixatives 3 1 >1–5 —
Other makeup preparations 44 18 >0.1–50 2–21
Cuticle softeners 3 1 >1–5 —
Nail creams and lotions 2 3 >1–25 —
Nail polish and enamel — 5 — 0.03–2
Other manicuring preparations 1 — >1–5 0.03
Bath soaps and detergents 3 7 ≤0.1 —
Deodorants (underarm) 1 2 >5–10 —
Other personal cleanliness products 3 16 >1–10 —
Aftershave lotion 3 — >0.1–1 —
Shaving cream 1 1 >1–5 1
Cleansing 69 26 >0.1–25 12–20
Depilatories 1 1 >5–10 —
Face and neck (excluding shave) 4 —

31∗ ≤0.1–50∗
Body and hand (excluding shave) 19 3
Hormone preparations∗∗ 2 — ≤0.1–1 —
Foot powders and sprays — 1 — —
Moisturizers 28 24 >1.0–50 2
Night skin care preparations 11 6 >1–10 0.3–8
Paste masks/mud packs 4 7 >0.1–5 32
Skin lighteners∗∗ 4 — >1–5 —

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations
1976 uses 2002 uses (Elder 1984) (CTFA 2003)

Product type (Elder 1984) (FDA 2002) (%) (%)

Skin fresheners 1 — >10–25 —
Skin care preparations (other) 22 27 >1–50 99
Suntan gels, creams, and liquids 13 3 >0.1–10 2–10
Indoor tanning preparations — — — 2
Suntan preparations (other) 6 2 >1–25 20

Total uses/ranges for Paraffin 1238 481 ≤0.1–50 0.03–99

Microcrystalline Wax
Baby products (other) — — — 3
Bath oils, tablets, and salts — 1 — —
Bath preparations (other) — — — 0.5
Eyebrow pencil 2 15 >0.1–10 6
Eyeliner — 126 — 2–18
Eye shadow 37 16 >0.1–25 2–6
Eye lotion — — — 0.3
Eye makeup remover 2 1 >1–5 —
Mascara 5 20 >1–25 3–6
Eye makeup (other) 23 33 >0.1–25 8–19
Perfumes 17 1 >10–25 —
Fragrance preparations (other) 9 1 >25–50 —
Hair conditioners 2 3 >1–5 4
Hair straighteners — 1 — 0.4
Hair tonics, dressings, etc. 14 15 >1–25 0.8
Hair preparations (other noncoloring) 2 1 >1–10 3–50
Hair-coloring preparations (other) 1 1 >1–5 —
Blushers (all types) 38 8 >1–25 6–10
Face powders 1 1 >1–5 —
Foundations 9 35 >0.1–10 9–12
Lipstick 640 229 >0.1–25 0.5–10
Makeup bases 6 2 ≤0.1–10 —
Rouges — — — 7
Makeup fixatives — 1 — —
Makeup (other) 17 33 >0.1–10 3–13
Cuticle softeners 1 — >5–10 —
Oral hygiene products (other) — — — 10
Shaving preparation products (other) — — — 0.5
Nail creams and lotions 1 — >1–5 —
Nail polish and enamel — 1 — —
Personal cleanliness products (other) — 1 — —
Skin-cleansing creams, lotions, liquids, and pads 12 6 >0.1–10 2
Depilatories — 1 — 4
Face and neck skin care preparations 2 —

10∗ >0.1–25∗
Body and hand skin care preparations 5 —
Moisturizers 8 5 >0.1–25 —
Night skin care preparations 7 4 >0.1–25 2
Paste masks/mud packs — 2 — —
Skin care preparations 4 10 >5–25 1

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations
1976 uses 2002 uses (Elder 1984) (CTFA 2003)

Product type (Elder 1984) (FDA 2002) (%) (%)

Suntan gels, creams, and liquids — — — 1–15
Indoor tanning products — — — 15
Suntan preparations (other) — — — 0.2–0.5

Total uses/ranges for Montan Wax 868 581 ≤0.1–50 0.2–50

Emulsifying Wax N.F.
Baby lotions, oils, powders, and creams — 2 — —
Eyeliners — 2 — —
Eye makeup (other) — 1 — —
Fragrance preparation (other) — 4 — —
Hair conditioners — 14 — 0.8–2
Hair straighteners — 10 — 21
Hair tonics, dressings, etc. — — — 9
Rinses (noncoloring) — 1 — —
Permanent waves — 1 — —
Hair bleaches — 1 — —
Hair coloring preparations (other) — 6 — —
Foundations — 2 — —
Cuticle softeners — 2 — 0.5
Nail creams and lotions — 1 — —
Skin-cleansing creams, lotions, liquids, and pads — 2 — 1
Face and neck skin care preparations — 1

—∗ —∗
Body and hand skin care preparations 12 2–10
Moisturizers — 25 — 12
Night skin care preparations — 4 — 1
Paste masks/mud packs — 1 — 1
Skin care preparations (other) 12 5 >0.1–10 —
Indoor tanning preparations — 5 — —
Suntan preparations (other) — 1 — —

Total uses/ranges for Emulsifying Wax N.F. 12 102 >0.1–10 0.5–21

Synthetic Beeswax
Baby lotions, oils, powders, and creams — 1 — 0.5
Baby products (other) — 1 — —
Eyebrow pencils — 6 — —
Eyeliner — 9 — 0.06–14
Eye shadow 119 1 >0.1–1 —
Mascara — 6 — 0.05–18
Eye makeup (other) — 1 — 0.06–9
Fragrance preparations (other) — 1 — —
Hair tonics, dressings, etc. — — — 12
Blushers 14 — >0.1–1 —
Face powders 10 — >0.1–1 —
Foundations 1 2 >1–5 —
Leg and body paints — — — 13
Lipstick — 131 — 4–7
Makeup bases — 1 — —
Rouges 2 — >1–5 —

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for fossil and synthetic waxes (Continued)

1976 use concentrations 2003 use concentrations
1976 uses 2002 uses (Elder 1984) (CTFA 2003)

Product type (Elder 1984) (FDA 2002) (%) (%)

Makeup (other) — 9 — 1
Skin-cleansing creams, lotions, liquids, and pads — 1 — —
Face and neck skin care preparations 1 —

—∗ —∗
Body and hand skin care preparations 2 1–3
Moisturizers — 5 — 0.5
Skin care preparations (other) — 1 — —

Total uses/ranges for Synthetic Beeswax 146 179 >0.1–5 0.05–18
Synthetic Wax

Baby lotions, oils, powders, and creams — — — 4
Eyebrow pencils — 2 — —
Eyeliner — 28 — 0.8–27
Eye shadow — 9 — —
Mascara — 10 — 2–11
Eye makeup (other) — 1 — —
Perfumes — 1 — —
Fragrance preparation (other) — 2 — —
Hair conditioners — 1 — —
Blushers (all types) 1 10 >1–5 —
Face powders — 2 — 0.5
Foundations 1 6 >1–5 9
Lipsticks 3 134 >1–10 3–29
Makeup bases — 2 — —
Rouges — 1 — 2
Makeup (other) — 4 — —
Cuticle softeners — — — 0.1
Aftershave lotions — — — 1
Skin-cleansing creams, lotions, liquids, and pads — — — 5
Face and neck skin care preparations — 3

—∗ —∗
Body and hand skin care preparations — 2–4
Moisturizers — 1 — —
Night skin care preparations — — — 3
Personal cleanliness products (other) — 1 — —
Suntan preparations (other) — — — 1

Total uses/ranges for Synthetic Wax 5 215 >1–10 0.1–29

∗This category was combined when the original safety assessment was performed and is now two separate categories.
∗∗No longer considered a cosmetic product category.
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PEG-2, -3, -4, -5, -6, -6-32, -7, -8, -9, -10, -12, -14, -15,
-18, -20, -23, -25, -30, -32, -35, -36, -40, -45, -50, -55,
-75, -90, -100, -120, AND -150 STEARATES

A safety assessment of PEG-2, -6, -8, -12, -20, -32, -40, -50,
-100, and -150 Stearates was published in 1983 with the con-
clusion “safe as cosmetic ingredients in the present practices of

TABLE 18
Historical and current cosmetic product uses and concentrations for PEG Stearates

Product type
1976 uses

(Elder 1983)
2002 uses

(FDA 2002)

1976 use
concentrations
(Elder 1983)

(%)

2002 use
concentrations
(CTFA 2002)

(%)

PEG-2 Stearate
Bath preparations (other) 1 — >0.1–1 —
Eye makeup (other) — — — 2
Sachets — 1 — —
Fragrance preparations 11 — >0.1–1 —
Shampoos (noncoloring) — 2 — —
Hair tonics, dressings, etc. — 1 — —
Hair preparations (other noncoloring) 4 — >0.1–10 —
Hair-coloring preparations (other) 1 — >0.1–1 —
Foundations — 4 — 0.2–1
Makeup bases — 1 — —
Makeup (other) 16 — >0.1–10 2
Manicuring preparations (other) 1 — >1–5 —
Personal cleanliness products (other) 1 — >0.1–1 —
Aftershave lotion — 3 — 0.4
Shaving preparations (other) 6 — >0.1–1 —
Skin-cleansing creams, lotions, liquids, and pads — 6 — 2
Face and neck skin care preparations 1 —
Body and hand skin care preparations —∗ 7 —∗ —
Moisturizers — 13 — —
Night skin care preparations — 9 — —
Paste masks/mud packs — 4 — —
Skin care preparations (other) 20 8 >0.1–10 —
Suntan gels, creams, and liquids 1 2 >1–5 2
Indoor tanning preparations — 1 — 1
Suntan preparations (other) — 1 — —

Total uses/ranges for PEG-2 Stearate 62 64 >0.1–10 0.2–2
Body and hand skin care preparations — 5 — —

(Continued on next page)

concentration and use” (Elder 1983). Studies available since that
safety assessment was completed, along with updated informa-
tion regarding use concentrations, were considered by the CIR
Expert Panel. The Panel determined not to reopen this safety
assessment.

In 1979, PEG Stearates were used in 374 cosmetic prod-
ucts, typically at concentrations ranging from >0.1% to 10%.
Currently, there are uses reported in 1459 products, typically at
concentrations <4%. Table 18 presents the available use infor-
mation.
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TABLE 18
Historical and current cosmetic product uses and concentrations for PEG Stearates (Continued)

Product type
1976 uses

(Elder 1983)
2002 uses

(FDA 2002)

1976 use
concentrations
(Elder 1983)

(%)

2002 use
concentrations
(CTFA 2002)

(%)

Paste masks/mud packs — 1 — —
Skin care preparations (other) — 2 — —

Total uses/ranges for PEG-5 Stearate — 8 — —
PEG-6 Stearate

Eyeliner — — 2–2.5 —
Mascara — 1 — —
Eye makeup (other) — — 3 —
Hair conditioners — 1 — —
Hair preparations (other noncoloring) 1 — >1–5 —
Hair-coloring preparations (other) — 1 — —
Foundations — 1 — —
Skin-cleansing creams, lotions, liquids, and pads — 1 — —
Face and neck skin care preparations — 3
Body and hand skin care preparations —∗ 2 —∗ —
Moisturizers — 3 — 6
Night skin care preparations — 3 — —
Paste masks (mud packs) — 1 — 2–3
Skin care preparations (other) 3 8 >1–5 —

Total uses/ranges for PEG-6 Stearate 4 22 >1–5 2–6

PEG-6-32 Stearate
Foundations — 1 — —
Skin-cleansing creams, lotions, liquids, and pads — 2 — —
Face and neck skin care preparations 1 —
Body and hand skin care preparations —∗ 1 —∗ —
Moisturizers — 6 — —
Night skin care preparations — 2 — —
Skin care preparations (other) — 5 — —
Suntan gels, creams, and liquids — 11 — —
Indoor tanning preparations — 4 — —
Suntan preparations (other) — 1 — —

Total uses/ranges for PEG-6-32 Stearate — 34 — —

PEG-8 Stearate
Mascara — 1 — —
Eye makeup (other) 1 — >0.1–1 —
Fragrance preparations (other) 3 — >1–5 —
Hair conditioners — 3 — —
Hair preparations (other noncoloring) 13 — >0.1–10 —
Foundations — 1 — —
Makeup (other) 5 1 >0.1–5 —
Shaving cream — 1 — —
Shaving preparations (other) 1 — >1–5 —
Skin-cleansing creams, lotions, liquids, and pads — 1 — 2
Depilatories — 1 — —
Face and neck skin care preparations — 0.5
Body and hand skin care preparations —∗ 2 —∗ —
Moisturizers — 5 — 3

(Continued on next page)
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TABLE 18
Historical and current cosmetic product uses and concentrations for PEG Stearates (Continued)

Product type
1976 uses

(Elder 1983)
2002 uses

(FDA 2002)

1976 use
concentrations
(Elder 1983)

(%)

2002 use
concentrations
(CTFA 2002)

(%)

Other skin care preparations 3 1 >0.1–5 —
Suntan gels, creams, and liquids 1 1 >1–5 —

Total uses/ranges for PEG-8 Stearate 27 17 >0.1–5 0.5–3
PEG-10 Stearate

Shampoos (noncoloring) — 2 — —
Skin-cleansing creams, lotions, liquids, and pads — 1 — —
Total uses/ranges for PEG-10 Stearate — 3 — —

PEG-12 Stearate
Eye makeup (other) 1 — >0.1–1 —
Shaving cream — 12 — —
Skin-cleansing creams, lotions, liquids, and pads — 1 — —
Face and neck skin care preparations 2 —
Body and hand skin care preparations —∗ 3 —∗ —
Suntan gels, creams, and liquids — 1 — —
Total uses/ranges for PEG-12 Stearate 1 19 >0.1–1 —

PEG-20 Stearate
Bath preparations (other) — 1 — —
Eye makeup remover — 1 — —
Eye makeup (other) 4 — >0.1–10 —
Fragrance preparations (other) 4 2 >1–5 —
Hair conditioners — 2 — —
Hair preparations (other noncoloring) 8 — >0.1–25 —
Hair-coloring preparations (other) 1 — >1–5 —
Foundations — 1 — —
Makeup (other) 3 — >0.1–1 —
Personal cleanliness products (other) 3 3 >0.1–5 —
Aftershave lotions — 1 — —
Shaving preparations (other) 2 1 >1–5 —
Skin-cleansing creams, lotions, liquids, and pads — 6 — 2
Face and neck skin care preparations — 2 — 0.5–2
Body and hand skin care preparations — 6 — 0.2–4
Moisturizers — 8 — 4
Night skin care preparations — 1 — 3
Paste masks/mud packs — 3 — —
Suntan gels, creams, and liquids 10 4 >0.1–5 —
Total uses/ranges for PEG-20 Stearate 35 42 >0.1–10 0.2–4

PEG-30 Stearate
Moisturizers — 1 — —
Night skin care preparations — 1 — —

Total uses/ranges for PEG-30 Stearate — 2 — —

PEG-32 Stearate
Eye makeup preparations (other) 3 — >5–10 —
Personal cleanliness products (other) 1 1 >5–10 —
Shaving preparation products (other) 1 1 >1–5 —
Skin-cleansing creams, lotions, liquids and pads — 1 — 1
Face and neck skin care preparations — 3

(Continued on next page)
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TABLE 18
Historical and current cosmetic product uses and concentrations for PEG Stearates (Continued)

Product type
1976 uses

(Elder 1983)
2002 uses

(FDA 2002)

1976 use
concentrations
(Elder 1983)

(%)

2002 use
concentrations
(CTFA 2002)

(%)

Body and hand skin care preparations —∗ 1 —∗ 2
Moisturizers — 5 — 6
Paste masks (mud packs) — 1 — 3
Skin care preparations (other) 4 1 >1–10 —

Total uses/ranges for PEG-32 Stearate 9 11 >1–10 1–6

PEG-40 Stearate
Bath preparations (other) 1 — >5–10 4
Eyebrow pencil — — — 5
Eye shadow — — — 2
Eye lotion — — — 1–2
Eye makeup remover — 1 — 0.8–2
Mascara — 3 — 1
Eye makeup (other) 4 2 >1–10 3–4
Perfumes — 8 — —
Fragrance preparations (other) 9 4 >1–10 2
Hair conditioners — 4 — 0.5–2
Hair straighteners — 2 — —
Hair tonics, dressings, etc. — 1 — 2
Hair preparations (other noncoloring) 5 — >5–10 —
Hair lighteners with color — — — 0.07
Hair bleaches — 1 — —
Hair-coloring preparations (other) — 1 — —
Blushers (all types) — — — 2
Foundations — 6 — 2–3
Lipstick — — — 2
Makeup bases — 1 — 2–3
Makeup (other) 42 1 >1–10 3
Manicuring preparations (other) 2 1 >5–10 3
Bath soaps and detergents — 1 — 0.01
Underarm deodorants — — — 3
Personal cleanliness products (other) 11 3 >5–10
Aftershave lotion — 15 — —
Shaving cream — 1 — —
Shaving preparations (other) 2 2 >1–10 3
Skin-cleansing creams, lotions, liquids, and pads — 9 — 0.8–7
Face and neck skin care preparations 8 0.8–3
Body and hand skin care preparations —∗ 27 —∗ 0.8–5
Foot powders and sprays — 1 — —
Moisturizers — 34 — 2–3
Night skin care preparations — 6 — 2–3
Paste masks (mud packs) — 7 — 0.8
Skin care preparations (other) 19 15 >1–10 1–2
Suntan gels, creams, and liquids 5 1 >5–10 0.5–2
Indoor tanning preparations — 3 — 2
Suntan preparations (other) — 1 — 2

Total uses/ranges for PEG-40 Stearate 100 170 >1–10 0.07–7
(Continued on next page)
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TABLE 18
Historical and current cosmetic product uses and concentrations for PEG Stearates (Continued)

Product type
1976 uses

(Elder 1983)
2002 uses

(FDA 2002)

1976 use
concentrations
(Elder 1983)

(%)

2002 use
concentrations
(CTFA 2002)

(%)

PEG-50 Stearate
Eye makeup preparations (other) 13 — >5–10 —
Hair preparations (other) 1 — >1–5 —
Manicuring preparations (other) — — — 9
Aftershave lotion — 1 — —
Face and neck skin care preparations — 1 — —
Moisturizers — 8 — —
Night skin care preparations — 1 — —
Skin care preparations (other) 3 — >5–10 —
Total uses/ranges for PEG-50 Stearate 17 11 >1–10 9

PEG-55 Stearate
Eyeliner — 1 — —
Total uses/ranges for PEG-55 Stearate — 1 — —

PEG-75 Stearate
Face and neck skin care preparations 2 —

—∗ —∗
Body and hand skin care preparations 1 —
Moisturizers — 1 — —
Night skin care preparations — 1 — —
Skin care preparations (other) — 1 — —

Total uses/ranges for PEG-75 Stearate — 6 — —

PEG-90 Stearate
Paste masks/mud packs — 1 — —
Total uses/ranges for PEG-90 Stearate — 1 — —

PEG-100 Stearate
Baby lotions, oils, powders, and creams — 5 — 1
Baby products (other) — — — —
Bath preparations (other) — — — 3
Eyebrow pencil — 1 — —
Eyeliner — 2 — 1
Eye Lotion — 3 — 0.5–4
Mascara — 8 — 2–3
Eye makeup (other) — 5 — 1–3
Perfumes — 1 — 3
Fragrance preparations (other) — 14 — —
Hair conditioners — 30 — 0.2–4
Rinses (noncoloring) — 2 — 0.6
Hair tonics, dressings, etc. — 2 — —
Hair preparations (other noncoloring) 7 5 >1–10 3
Hair dyes and colors — 2 — —
Hair tints — 1 — —
Hair color sprays (aerosol) — 1 — —
Hair lighteners with color — 1 — —
Hair bleaches — 2 — —
Hair-coloring preparations (other) — 2 — —
Foundations — 6 — 0.5–2
Lipstick — — — 0.3–5

(Continued on next page)
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TABLE 18
Historical and current cosmetic product uses and concentrations for PEG Stearates (Continued)

Product type
1976 uses

(Elder 1983)
2002 uses

(FDA 2002)

1976 use
concentrations
(Elder 1983)

(%)

2002 use
concentrations
(CTFA 2002)

(%)

Makeup bases — 1 — —
Makeup fixatives — 1 — —
Makeup (other) — — — 4
Cuticle softeners — 2 — 3
Nail creams and lotions — 1 — —
Bath soaps and detergents — — — 0.8
Underarm deodorants — 3 — 0.5– 25
Personal cleanliness products (other) 2 24 >5–25 2
Aftershave lotion — 1 — 0.8–2
Shaving preparations (other) — 1 — 0.8
Skin-cleansing creams, lotions, liquids, and pads — 38 — 1–5
Face and neck skin care preparations —∗ 25 —∗ 0.3–5
Body and hand skin care preparations — 34 — 3
Foot powders and sprays — 1 — —
Moisturizers — 85 — 1–3
Night skin care preparations — 20 — 0.01–3
Paste masks/mud packs — 22 — 2–6
Skin fresheners — 2 — —
Skin care preparations (other) — 38 — 0.9–3
Suntan gels, creams, and liquids — 14 — 3
Indoor tanning preparations — 18 — 2–4

Total uses/ranges for PEG-100 Stearate 9 431 >1–25 0.01–25

PEG-150 Stearate
Eyeliner — — — 3
Eye lotion — 1 —
Eye makeup remover — — — 2
Fragrance preparations (other) — 1 — —
Hair conditioners — 3 — —
Hair straighteners — 2 — —
Shampoos (noncoloring) — 3 — 0.2
Hair preparations (other noncoloring) 1 — >0.1–1 0.4
Blushers (all types) — — — 1
Rouges — — — 0.6
Makeup (other) — — — 3
Manicuring preparations (other) — 1 — —
Bath soaps and detergents — — — 0.5
Skin-cleansing creams, lotions, liquids, and pads — — — 2–3
Face and neck skin care preparations — 2
Body and hand skin care preparations —∗ 3 —∗ 0.8
Foot powders and sprays — 1 — —
Moisturizers — 4 — 0.8–1
Night skin care preparations — 2 — 0.5–1
Paste masks/mud packs — 1 — —
Skin fresheners — 1 — —
Skin care preparations (other) 2 — >5–10 6

Total uses/ranges for PEG-150 Stearate 3 23 >0.1–10 0.2–6

∗These categories were combined when the original safety assessment was performed and are now two separate categories.
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POLYAMINO SUGAR CONDENSATE
A safety assessment of Polyamino Sugar Condensate was

published in 1982 (Elder 1982). New studies since then (listed at
the end of this review), along with the updated information below
regarding types and concentrations of use, were considered by
the CIR Expert Panel. The Panel determined not to reopen this
safety assessment.

In 1976 Polyamino Sugar Condensate was reported to be
used in 111 cosmetic preparations with the largest single use
occurring in moisturizers at concentrations of ≤0.1% to 1%. As
reported to the FDA (FDA 2001), Polyamino Sugar Condensate
is currently used in 25 cosmetic preparations; however, accord-
ing to an industry survey (CTFA 2001), Polyamino Sugar Con-
densate is not currently used in cosmetic preparations. Table 19
presents the available use information.

A study by Peterson et al. (1986) demonstrated that Polyamino
Sugar Condensate was absorbed into the stratum corneum and
epidermis of athymic nude mice grafted with human skin. Al-
though this information was new, the Expert Panel noted that
Polyamino Sugar Condensate is a sugar–amino acid expected
to be metabolized to sugars and amino acids. Because the origi-
nal safety assessment fully discussed the potential production of
nitrosamines during the manufacture of Polyamino Sugar Con-
densate, no further discussion was warranted.

REFERENCES
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Elder, R. L., ed., 1982. Final report on the safety assessment of Polyamino Sugar
Condensate. J. Am. Col. Toxicol. 1:25–32.

20Available from the Director, Cosmetic Ingredient Review, 1101
17th Street NW, Suite 310, Washington, DC 20036, USA.
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TABLE 19
Historical and current cosmetic product uses and concentrations for Polyamino Sugar Condensate

Product type
1976 uses

(Elder 1982)
2001 uses

(FDA 2001)

1976 use
concentrations
(Elder 1982)

(%)

2001 use
concentrations
(CTFA 2001)

(%)

Eye makeup (other) 1 4 ≤0.1 —
Shampoos (noncoloring) 1 — ≤0.1 —
Blushers 6 — ≤0.1 —
Face powders 2 — ≤0.1 —
Foundations 8 — ≤0.1–1 —
Leg and body paints 1 — >0.1–1 —
Lipstick 1 — >0.1–1 —
Makeup bases 5 — ≤0.1–1 —
Rouges 4 — ≤0.1 —
Makeup fixatives 1 — ≤0.1 —
Makeup (other) 1 — ≤0.1 —
Cuticle softeners 1 — >0.1–1 —
Nail creams and lotions 1 — ≤0.1 —
Aftershave lotion 2 — ≤0.1–1 —
Skin-cleansing creams, lotions, liquids, and pads 6 2 >0.1–1 —
Face and neck skin care preparations 1 —

12∗ ≤0.1–1∗
Body and hand skin care preparations 4 —
Moisturizers 26 9 ≤0.1–1 —
Night skin care preparations 20 1 ≤0.1–1 —
Paste masks/mud packs 3 1 ≤0.1–1 —
Skin fresheners 1 — >0.1–1 —
Skin care preparations (other) 8 2 ≤0.1–1 —
Suntan gels, creams, and liquids 1 —

Total uses/ranges for Polyamino Sugar Condensate 111 25 ≤0.1–1 —

∗This category was combined when the original safety assessment was performed and is now two separate categories.

Food and Drug Administration (FDA). 2001. Frequency of use of cosmetic
ingredients. FDA database. Washington, DC: FDA.

Peterson, R. V., et al. 1986. Athymic nude mouse grafted with human skin as
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Washington, DC: CTFA.

POLYBUTENE
In 1982, CIR issued a Final Report that Polybutenes are safe

as presently used in cosmetics (Elder 1982). One new inhalation
toxicity study was reported since then (Skyberg et al. 1990). This
new study, along with the updated information below regarding
types and concentrations of use, were considered by the CIR
Expert Panel. The Panel determined not to reopen this safety
assessment.

In 1976 Polybutene was reported to be used in 84 cosmetic
preparations, with the largest single use occurring in lipstick

at concentrations of >1% to >50%. As reported to the FDA
(FDA 2001), Polybutene is currently used in 253 products, with
lipstick again the largest category and highest concentration,
according to an industry survey (CTFA 2001). Table 20 presents
the available use information.

The Panel noted that use concentration has increased overall
and may currently be as high as 92% in some lipstick products,
but that the available data demonstrate that this ingredient is
not absorbed in the skin or the gut. The levels of Polybutene
that are toxic via an inhalation route are not reached in cosmet-
ics, and there are no aerosolized cosmetic products that contain
Polybutene.

REFERENCES
Cosmetic, Toiletry, and Fragrance Association (CTFA). 2002. Product use

concentration information for Polybutene. Unpublished data submitted by
CTFA.21

21Available from the Director, Cosmetic Ingredient Review, 1101
17th Street NW, Suite 310, Washington, DC 20036.
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TABLE 20
Historical and current cosmetic product uses and concentrations for Polybutene

1976 use 2001 uses
concentrations concentrations

1976 uses 2001 uses (Elder 1982) (CTFA 2001)
Product type (Elder 1982) (FDA 2001) (%) (%)

Bath preparations (other) — — — 0.002
Eyebrow pencil — 3 — 3
Eyeliner — 3 — 4
Eye shadow 10 8 >1–5 8.4–36
Mascara — 51 — 2–5
Eye makeup (other) — 6 — 2–36
Fragrance preparations (other) — — — 14
Noncoloring shampoos 2 — >5–10 0.9
Blushers — — — 10
Face powders — 1 — 2–3
Foundations — 5 — 8
Lipstick 70 151 >1–>50 0.6–92
Makeup preparations (other) — 19 >10–25 6–87
Personal cleanliness products (other) — — — 16
Moisturizers 1 3 >1–5 —
Night skin care preparations 1 — >10–25 —
Skin care preparations (other) — 2 — 6–16
Suntan preparations (other) — 1 — —

Total uses/ranges for Polybutene 84 253 >1–>50 0.002–92

Elder, R. L. ed. 1982. Final report on the safety assessment of Polybutene.
J. Am. Col. Toxicol. 1:103–118.

Food and Drug Administration (FDA). 2001. Frequency of use of cosmetic
ingredients. FDA database. Washington, DC: FDA.
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Subacute inhalation toxicity of mineral oils, C15-C20 alkylbenzenes, and
polybutene in male rats. Environ. Res. 53:48–61.

Wenninger, J. A., R. C. Canterbery, and G. N. McEwen, Jr., eds. 2000. Interna-
tional Cosmetic Ingredient Dictionary and Handbook, 8th ed., 1114–1115.
Washington, DC: CTFA.

POLYQUATERNIUM-11
In 1983, CIR issued a Final Report that Polyquaternium-11 is

safe as a cosmetic ingredient in the present practices of use (Elder
1983). A review of the recent literature on Polyquaternium-11
uncovered no new studies. Updated information below regarding
types and concentrations of use were considered by the CIR
Expert Panel. The Panel determined not to reopen this safety
assessment.

In 1976 Polyquaternium-11 was reported to be used in 131
cosmetic preparations with the largest single use occurring in
hair conditioners at concentrations of ≤25%. As reported to
the FDA (FDA, 2001), Polyquaternium-11 is currently used in
254 products, with hair tonics, dressings, etc., as the largest
category with a concentration range of 0.05–10%, according to

an industry survey (CTFA 2001). Table 21 presents the available
use information.

REFERENCES
Cosmetic, Toiletry, and Fragrance Association (CTFA). 2001. Product use

concentration information for Polybutene. Unpublished data submitted by
CTFA.22

Elder, R. L., ed. 1983. Final report on the safety assessment of Polyquaternium-
11. J. Am. Col. Toxicol. 2:161–178.

Food and Drug Administration (FDA). 2001. Frequency of use of cosmetic
ingredients. FDA database. Washington, DC: FDA.

POTASSIUM COCOYL HYDROLYZED COLLAGEN
AND TRIETHANOLAMINE COCOYL
HYDROLYZED COLLAGEN

A Safety Assessment of Potassium-Coco-Hydrolyzed Ani-
mal Protein and Triethanolamine-Coco-Hydrolyzed Animal Pro-
tein was published in 1983 (Elder 1983). Based on the data avail-
able at that time, the Panel concluded that these compounds were
“safe as cosmetic ingredients in the present practices of use.”

The names these two compounds as listed in the Interna-
tional Cosmetic Ingredient Dictionary and Handbook have been

22Available from the Director, Cosmetic Ingredient Review, 1101
17th Street NW, Suite 310, Washington, DC 20036, USA.
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TABLE 21
Historical and current cosmetic product uses and concentrations for Polyquarternium-11

1976 use 2001 uses
concentrations concentrations

1976 uses 2001 uses (Elder 1983) (CTFA 2001)
Product type (Elder 1983) (FDA 2001) (%) (%)

Baby products (other) 1 — 1–5 —
Bath preparations (other) — 1 — —
Mascara — 1 — —
Hair conditioners 49 69 0–25 0.8–3
Hair sprays (aerosol fixatives) 2 — 1–5 2
Permanent waves 7 14 0.1–10 —
Rinses (noncoloring) 5 1 0–5 0.8
Shampoos (noncoloring) 8 24 0.1–5 0.05–4
Hair tonics, dressings, etc. 3 88 1–5 0.05–10
Wave sets 23 8 0.1–50 2–3
Hair preparations (other noncoloring) 12 37 0–25 0.1–4
Hair dyes and colors 5 — 0.1–1 —
Hair tints — 4 — —
Hair rinses (coloring) 4 — 0.1–1 —
Hair-bleaches 1 3 0.1–1 —
Hair-coloring preparations (other) 1 0.1–1 0.3
Personal cleanliness products (other) — 1 — 12
Shaving cream 5 2 0.1–1 —
Skin-cleansing creams, lotions, liquids, and pads — — — 0.4
Face and neck skin care preparations — — 0.05
Moisturizers 1 — 0.1–1 —
Night skin care preparations 1 — 0.1–1 0.05
Paste masks (mud packs) 1 — 10–25 4
Skin fresheners 2 1 0–0.1 —

Total uses/ranges for Polyquaternium-11 131 254 ≤25 0.05–10

changed to Potassium Cocoyl Hydrolyzed Collagen (CAS no.
68920-65-0) and Triethanolamine Cocoyl Hydrolyzed Collagen
(CAS no. 68952-16-9), respectively (Pepe et al. 2002).

A search of the scientific literature databases to identify any
new safety data relevant to the cosmetic use of Potassium Cocoyl
Hydrolyzed Collagen and Triethanolamine Cocoyl Hydrolyzed
Collagen yielded no new safety or toxicity data on either com-
pound. The only new information related to these compounds
is the updated frequency of use, as voluntarily reported by the
industry to the FDA and shown in Table 22. The CIR Expert
Panel considered these new uses and determined to not reopen
this safety assessment.

Potassium-Coco-Hydrolyzed Animal Protein was used in 251
cosmetic products in 1981, with the highest concentration at
50% in non-coloring shampoos. In 2002, Potassium Cocoyl Hy-
drolyzed Collagen was used in 64 cosmetic products, with the
highest concentration at 20% in noncoloring shampoo.

Triethanolamine-Coco-Hydrolyzed was used in 18 cosmetic
products in 1981, with the highest concentration at 50% in
noncoloring shampoos. In 2002, Triethanolamine Cocoyl Hy-

drolyzed Collagen was reported to FDA as used in 21 cosmetic
products (FDA 2002), but an industry survey of current use con-
centrations did not provide any information (CTFA 2002).

The CIR Expert Panel acknowledged the new use of Tri-
ethanolamine Cocoyl Hydrolyzed Collagen in aerosol hair
sprays. The effects of inhaled aerosols depend on the specific
chemical species, the concentration, the duration of exposure,
and site of deposition within the respiratory system. Particle size
is the most important factor affecting the location of deposition
(Jensen and O’Brien 1993). The mean aerodynamic diameter of
pump hair spray particles is ≥80 μ, and the diameter of anhy-
drous hair spray particles is 60 to 80 μ. Typically less than 1%
are below 10 μ, which is the upper limit for respirable parti-
cles (Bower 1999). Based on the particle size, Triethanolamine
Cocoyl Hydrolyzed Collagen would not be respirable in formu-
lation. Therefore, the Panel was not concerned about the lack of
inhalation toxicity data.

The Panel also noted that the hydrolyzed protein would not
absorb into human tissues, thus further reducing the risk of
toxicity.
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TABLE 22
Historic and current use of Potassium Cocoyl Hydrolyzed Collagen and Triethanolamine (TEA) Cocoyl Hydrolyzed Collagen

1976 use 2001 uses
concentrations concentrations

1976 uses 2001 uses (Elder 1983) (CTFA 2002)
Product type (Elder 1983) (FDA 2001) (%) (%)

Potassium Cocoyl Hydrolyzed Collagen
Bubble baths 6 — >1–5 —
Bath preparations (other) 1 — >1–5 —
Hair conditioners 4 — >1–10 —
Hair straighteners 12 2 ≤0.1–1 —
Permanent waves 55 18 ≤0.1–5 1
Shampoos (noncoloring) 33 6 ≤0.1–50 1–20
Hair tonics, dressings, etc. 6 2 ≤0.1–5 —
Wave sets 1 — >1–5 —
Hair preparations (other noncoloring) 3 1 >1–5 —
Hair dyes and colors 43 21 >1–10 5
Hair tints — 9 — —
Hair lighteners with color 1 — >1–5 —
Hair bleaches 1 — >1–5 —
Nail creams and lotions — — — 0.05
Nail polish and enamel 74 — ≤0.1 —
Manicuring preparations (other) 6 — ≤0.1–5 —
Shaving preparations (other) — 1 — —
Skin cleansing creams, lotions, liquids, and pads 3 3 >1–50 —
Face and neck skin care preparations — —

1∗ >1–5∗
Body and hand skin care preparations — —
Moisturizers — 1 — 0.2
Skin care preparations (other) 1 — >0.1–1 —

Total uses/ranges for Potassium Cocoyl 251 64 ≤0.1–50 0.05–20
Hydrolyzed Collagen

Triethanolamine (TEA) Cocoyl Hydrolyzed Collagen
Baby shampoos — 1 — —
Bath oils, tablets, and salts — 1 — —
Bubble Baths — 3 — 1
Perfumes — 1 — —
Hair conditioners 3 1 >1–5 —
Hair sprays (aerosol fixatives) — 1 — —
Permanent waves — 2 — —
Shampoos (noncoloring) 11 3 ≤0.1–50 —
Hair tonics, dressings, etc. 1 — >1–5 —
Foundations — 1 — —
Cuticle softeners 1 — ≤0.1 —
Bath soaps and detergents 1 — >1–5 —
Personal cleanliness products (other) — 1 — —
Shaving cream — 1 — —
Skin-cleansing creams, lotions, liquids, and pads — 4 — —
Skin care preparations (other) 1 — >1–5 —

Total uses/ranges for Triethanolamine (TEA) 18 20 0.1–50 —
Cocoyl Hydrolyzed Collagen

∗This category was combined when the original safety assessment was performed and is now two separate categories.
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As with all cosmetic ingredients derived from animal tissues,
Potassium Cocoyl Hydrolyzed Collagen and Triethanolamine
Cocoyl Hydrolyzed Collagen, as used in cosmetic products,
must be free of detectable pathogenic viruses, prions, or other
pathogenic agents.

REFERENCES
Bower, D. 1999. Unpublished information on hair spray particle size provided
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PROPYLENE GLYCOL STEARATE/PROPYLENE GLYCOL
STEARATE SE

A Safety assessment of Propylene Glycol Stearate/Propylene
Glycol Stearate Self-Emulsifying was published in 1983 (Elder
1983). Only one new study has been reported since then. This
new study, along with the updated information below regarding
types and concentrations of use, was considered by the CIR
Expert Panel. After this review, the Panel determined that there
was no need to reopen the safety assessment.

Data from the 1983 report on frequency of use and concen-
tration of use (circa, 1976) is provided in Table 23, along with
current frequency of use and total products in each category as
provided by the FDA (FDA, 2002). An industry survey (CTFA
2002) uncovered no current concentrations of use of these in-
gredients.

In 1976, Propylene Glycol Stearate was used in 401 cosmetic
preparations; currently Propylene Glycol Stearate is used in 193
cosmetic preparations. Eleven new product categories appeared
in 2002.

Concentration of use in 1976 for Propylene Glycol Stearate
ranged from 0.1% to 25%. In 1976, Propylene Glycol Stearate
SE was reported in 131 cosmetic formulations; currently Propy-
lene Glycol Stearate SE is used in 60 cosmetic formulations.
Eight new product use categories appeared in 2002. Concentra-
tions of use in 1976 for Propylene Glycol Stearate SE ranged
from less than or equal to 0.1% to 25%.

23Available from the Director, Cosmetic Ingredient Review, 1101
17th Street NW, Suite 310, Washington, DC 20036, USA.
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SODIUM LAURETH SULFATE AND AMMONIUM
LAURETH SULFATE

A Safety assessment of Sodium Laureth Sulfate and Am-
monium Laureth Sulfate was published in 1982 (Elder 1982).
New studies since then are listed at the end of this review. These
new studies along with the updated information below regard-
ing types and concentrations of use were considered by the CIR
Expert Panel. After this review, the Panel determined that there
was no need to reopen the safety assessment.

Data from the 1983 report on frequency of use and concen-
tration of use (circa 1976) is provided in Table 24, along with
current frequency of use and total products in each category as
provided by the FDA (FDA 2002). Current concentration of use
data from an industry survey are also provided (CTFA 2002).

In 1976, Sodium Laureth Sulfate was used in 282 cosmetic
preparations, with the largest use in noncoloring shampoos at
concentrations ranging from >1% to >50%. According to re-
ports to FDA, Sodium Laureth Sulfate is reportedly now used in
952 cosmetic preparations (FDA 2002), with the largest use in
shampoos at 11% to 50% (CTFA 2002). This ingredient is used
in 23 product categories in 2002 that were not in the 1976 FDA
data.

In 1976, Ammonium Laureth Sulfate was used in 63 cos-
metic preparations, with the largest use in hair dyes and colors
at >5% to 25%. Currently Ammonium Laureth Sulfate is used
in 244 cosmetic preparations, with the largest use in shampoos
at >0.1% to >50%. This ingredient was used in 11 product
categories in 2002 that were not in the 1976 FDA data.

The Panel reiterated that the previously existing and the new
data demonstrate the irritancy of Sodium Laureth Sulfate and
Ammonium Laureth Sulfate in leave on products. The available
data do suggest that these ingredients are toxic in animal tests
via inhalation exposure and they are used in products that may
be aerosolized.

The effects of inhaled aerosols in humans depend on the
specific chemical species, the concentration, the duration of

24Available from the Director, Cosmetic Ingredient Review, 1101
17th Street NW, Suite 310, Washington, DC 20036, USA.
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TABLE 23
Historic and current use of Propylene Glycol Stearate and Propylene Glycol Stearate SE

1976 use 2002 uses
concentrations concentrations

1976 uses 2001 uses (Elder 1983) (CTFA 2002)
Product type (Elder 1983) (FDA 2001) (%) (%)

Propylene Glycol Stearate
Bath preparation (other) 1 1 >1–5 —
Eyebrow pencil 7 — >10–25 —
Eyeshadow 63 1 >0.1–5 —
Eye lotion 13 3 >1–5 —
Mascara 7 10 >1–5 —
Eye makeup (other) 3 3 >1–5 —
Colognes and toilet waters 1 — >0.1–1 —
Perfume — 9 — —
Sachets 4 4 >1–5 —
Fragrance preparations (other) — 13 — —
Hair conditioners 1 4 >1–5 —
Rinses (noncoloring) 4 — >0.1–1 —
Shampoos (noncoloring) 1 — >1–5 —
Hair tonics, dressings, etc. — 1 — —
Hair preparations (other) — 1 — —
Blusher (all types) 36 — >0.1–5 —
Foundation 28 19 >0.1–10 —
Leg and body paint 15 — >1–5 —
Lipstick 3 2 >1–25 —
Makeup bases 141 31 >0.1–10 —
Rouges 3 1 >1–10 —
Makeup fixatives — 2 — —
Makeup (other) 6 6 >1–10 —
Manicuring preparations 1 — >5–10 —
Personal cleanliness products (other) — 1 — —
Aftershave lotion — 2 — —
Shaving cream 1 7 >1–5 —
Shaving preparations (other) — 2 — —
Skin-cleansing creams, lotions, liquids, and pads — 4 — —
Face and neck skin care preparations 3 —
Body and hand skin care preparations 28∗ 18 >0.1–5∗ —
Hormone skin preparations 2 N/A∗∗ >1–5 N/A∗∗

Moisturizers 22 31 >0.1–5 —
Night skin care preparations 2 4 >1–5 —
Paste masks/mud packs — 2 — —
Skin care preparations (other) 2 7 >0.1–5 —
Suntan gels, creams, and liquids 2 — >0.1–5 —
Indoor tanning preparations — 1 — —

Total uses/ranges for Propylene Glycol Stearate 401 193 >0.1–25 —

Propylene Glycol Stearate SE
Eyeshadow 15 1 >1–5 —
Mascara — 3 — —
Eye makeup (other) — 1 — —
Hair tonics, dressings, etc. 1 — >1–5 —
Blushers (all types) 12 2 >1–5 —

(Continued on next page)
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TABLE 23
Historic and current use of Propylene Glycol Stearate and Propylene Glycol Stearate SE (Continued)

1976 use 2002 uses
concentrations concentrations

1976 uses 2001 uses (Elder 1983) (CTFA 2002)
Product type (Elder 1983) (FDA 2001) (%) (%)

Face powder — 1 — —
Foundations 2 29 >1–5 —
Lipstick — 1 — —
Makeup bases 76 2 >1–5 —
Makeup fixatives — 2 — —
Makeup (other) 5 1 >1–5 —
Shaving cream 1 — >1–5 —
Skin-cleansing creams, lotions, liquids, and pads 1 — ≤0.1 —
Face and neck skin care preparations 2 —
Body and hand skin care preparations 6∗ 2 >0.1–25∗ —
Moisturizers 7 6 >0.1–5 —
Night skin care preparations — 4 — —
Paste masks/mud packs — 1 — —
Skin freshener — 1 — —
Skin lighteners 3 N/A∗∗ >1–5 N/A∗∗

Skin care preparation (other) 1 — >1–5 —
Suntan gels, creams, and liquids 1 1 >1–5 —

Total uses/ranges for Propylene Glycol Stearate SE 131 60 >0.1–5 —

∗This category was combined when the original safety assessment was performed and is now two separate categories.
∗∗No longer considered a cosmetic product category.

exposure, and site of deposition within the respiratory system.
Particle size is the most important factor affecting the location of
deposition (Jensen and O’Brien 1993). The mean aerodynamic
diameter of pump hair spray particles is ≥80 μ, and the diam-
eter of anhydrous hair spray particles is 60 to 80 μ. Typically
less than 1% are below 10 μ which is the upper limit for res-
pirable particles (Bower 1999). Based on the particle size, these
ingredients would not be respirable in formulation.
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TABLE 24
Historic and current use of Sodium Laureth Sulfate and Ammonium Laureth Sulfate

1976 use 2002 uses
concentrations concentrations

1976 uses 2002 uses (Elder 1982) (CTFA 2002)
Product type (Elder 1982) (FDA 2002) (%) (%)

Ammonium Laureth Sulfate
Baby shampoo 1 1 >5–10 —
Baby products (other) — 1 — —
Bath oils, tablets, and salts — 1 — 10
Bubble baths 6 45 >0.1–50 —
Hair conditioners — 2 — —
Permanent waves — 1 — —
Rinses (noncoloring) 1 4 >0.1–1 —
Shampoos (noncoloring) 23 149 >0.1–>50 7–36
Hair tonics, dressings, etc. — 1 — —
Hair preparations (other) — 6 — —
Hair dyes and colors 31 — >5–25 5
Makeup bases — 2 — —
Bath soaps and detergents 1 16 >10–25 1–20
Skin-cleansing creams, lotions, liquids and pads — 9 — 1–30
Face and neck skin care preparations 2 —

—∗ —∗
Body and hand skin care preparations 2 8
Paste masks (mud packs) — 2 — —

Total uses/ranges for Ammonium Laureth Sulfate 63 244 >0.1–50 1–36

Sodium Laureth Sulfate
Baby shampoo — 9 — 10
Baby products (other) 2 6 >5–10 5–25
Bath oils, tablets, and salts 11 7 >25–>50 14
Bubble baths 59 82 >5–>50 6–24
Bath capsules — 1 — —
Bath preparations (other) 78 68 >1–>50 6–19
Eyeliner — 2 — —
Eye makeup remover 1 14 >1–5 0.1
Mascara — 8 — 0.1–0.3
Eye makeup (other) — 1 — —
Powders — — — 0.6
Fragrance preparations (other) — 6 — 18
Hair conditioners — 2 — 0.7
Permanent waves 13 2 >0.1–25 0.6
Rinses (noncoloring) 1 1 >1–5 —
Shampoos (noncoloring) 89 378 >1–>50 11–50
Hair tonics, dressings, etc. — 4 — —
Hair preparations (other noncoloring) — 4 — —
Hair dyes and colors 2 40 >5–10 3–10
Hair bleaches 1 — >5–10 —
Shampoos (coloring) — 9 — —
Hair-coloring preparations (other) — 1 — 14
Foundations — 1 — —
Makeup bases — 1 — —
Makeup (other) — — — 15
Nail polish and enamel removers — 1 — 0.6

(Continued on next page)
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TABLE 24
Historic and current use of Sodium Laureth Sulfate and Ammonium Laureth Sulfate (Continued)

1976 use 2002 uses
concentrations concentrations

1976 uses 2002 uses (Elder 1982) (CTFA 2002)
Product type (Elder 1982) (FDA 2002) (%) (%)

Bath soaps and detergents 4 102 >10–25 2–47
Feminine hygiene deodorant — — — 7
Personal cleanliness products (other) 2 62 >1–5 13–16
Aftershave lotion — 2 — —
Shaving cream — 2 — 1–5
Skin-cleansing creams, lotions, liquids and pads 19 95 >1–50 0.6–25
Face and neck skin care preparations 8 —

—∗ —∗
Body and hand skin care preparations 6 11–17
Depilatories 9 — ≤0.1–10 —
Foot and powder and sprays — 3 — 11
Moisturizers — 4 — 0.5
Paste masks (mud packs) — 4 — —
Skin fresheners 1 1 >0.1–1 —
Skin care preparations (other) — 12 — 0.4–11
Suntan gels, creams, and liquids — 1 — —

Total uses/ranges for Sodium Laureth Sulfate 282 952 ≤0.1–>50 0.1–50

∗This category was combined when the original safety assessment was performed and is now two separate categories.
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SODIUM LAURYL SULFATE AND AMMONIUM
LAURYL SULFATE

A safety assessment of Sodium Lauryl Sulfate (SLS) and
Ammonium Lauryl Sulfate was published in 1983 (Elder 1983)
with the conclusion that “Sodium Lauryl Sulfate and Ammo-
nium Lauryl Sulfate appear to be safe in formulations designed
for discontinuous, brief use followed by thorough rinsing from
the surface of the skin. In products intended for prolonged con-
tact with skin, concentrations should not exceed 1%.”

Over 250 scientific research studies conducted since the orig-
inal safety assessment was published are listed at the end of this
review. These new studies, along with the updated information
below regarding types and concentrations of use, were consid-
ered by the CIR Expert Panel. In addition, the Panel acknowl-

edged the Internet rumor that these ingredients are carcinogenic.
After this review, however, the Panel determined to not reopen
this safety assessment.

SLS was used in 703 cosmetic products in 1981, with the
highest usage in the noncoloring shampoo category at a max-
imum concentration of >50%. SLS currently is used in 1018
cosmetic products, with the single largest use in hair dyes and
colors, at concentrations from 0.2% to 20%. The maximum cur-
rent concentration of SLS is 50%, in noncoloring shampoos.
Table 25 presents the available use information for SLS.

Ammonium Lauryl Sulfate was used in 164 cosmetic prod-
ucts in 1981, with the highest concentration range from>0.1% to
50% in noncoloring shampoos. Ammonium Lauryl Sulfate cur-
rently is used in 306 cosmetic products, with the single largest
use in non-coloring shampoos at a maximum concentration of
55%. Table 25 also includes the available use information for
Ammonium Lauryl Sulfate.

The CIR Expert Panel discussion focused on the skin ir-
ritation, penetration enhancement, and potential carcinogenic
activity of these ingredients. New studies confirmed the irri-
tant properties of these ingredients and reinforced concentra-
tion limit of 1% for leave-on uses established by the Panel.
Moreover, the Panel noted that SLS and Ammonium Lauryl
Sulfate may increase the penetration of other cosmetic ingredi-
ents, and suggested that this information should be considered
during formulation.

The available studies that looked for carcinogenesis failed
to find any evidence that Ammonium Lauryl Sulfate are
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TABLE 25
Historical and current use of Sodium Lauryl Sulfate and Ammonium Lauryl Sulfate

1981 use 2002 uses
concentrations concentrations

1981 uses 2002 uses (Elder 1983) (CTFA 2002)
Product type (Elder 1983) (FDA 2002) (%) (%)

Sodium Lauryl Sulfate
Baby shampoos 2 — >1–5 3
Bath oils, tablets, and salts 7 8 >1–>50 —
Bubble baths 73 48 >0.1–50 10–14
Bath capsules 2 1 >5–10 —
Bath preparations (other) 24 24 >0.1–50 2–20
Eyebrow pencils 2 — >1–5 0.2
Eyeliners — 3 — 0.08–0.2
Eye shadow — — — 0.05
Eye makeup remover 2 — >1–5 0.2
Mascara 9 13 ≤0.1–1 0.06–0.2
Eye makeup (other) – 9 — 0.3
Sachets 20 — >0.1–1 0.3
Fragrance preparations (other) 3 2 ≤0.1–10 —
Hair conditioners 6 9 >0.1–25 0.1
Hair straighteners 9 12 >0.1–5 —
Permanent waves 9 1 ≤0.1–10 0.1
Rinses (noncoloring) 1 — >0.1–1 —
Shampoos (noncoloring) 226 181 ≤0.1–>50 5–50
Hair tonics, dressings, etc. 2 — >0.1–50 0.2
Wave sets — 1 — —
Hair preparations (other noncoloring) 6 5 ≤0.1–5 —
Hair dyes and colors 61 349 ≤0.1–5 0.2–20
Hair tints 1 — >1–5 0.02–0.2
Hair rinses (coloring) — — — 0.4
Shampoos (coloring) 9 2 >1–50 —
Hair lighteners with color — 1 — —
Hair bleaches 21 18 ≤0.1–25 0.4–2
Hair-coloring preparations (other) 5 5 ≤0.1–10 3
Blushers (all types) 1 — >0.1–1 —
Foundations 14 11 ≤0.1–1 0.2–1.4
Makeup bases 8 10 ≤0.1–1 0.8
Rouges 1 — >0.1–1 —
Makeup (other) — 1 — 2
Cuticle softeners 1 — >0.1–1 —
Nail creams and lotions — 1 — —
Nail polish and enamel — — — 0.01
Manicuring preparations (other) 1 2 >0.1–1 0.01
Dentifrices 28 34 >0.1–10 1–8
Mouthwashes and breath fresheners 4 5 >0.1–1 —
Oral hygiene products (other) 2 1 >0.1–5 —
Bath soaps and detergents 11 53 ≤0.1–50 0.01–11
Underarm deodorants 6 4 >0.1–1 1
Douches 1 — >1–5 —

(Continued on next page)
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TABLE 25
Historical and current use of Sodium Lauryl Sulfate and Ammonium Lauryl Sulfate (Continued)

1981 use 2002 uses
concentrations concentrations

1981 uses 2002 uses (Elder 1983) (CTFA 2002)
Product type (Elder 1983) (FDA 2002) (%) (%)

Personal cleanliness products (other) 7 20 >0.1–>50 10–11
Aftershave lotions 2 1 >0.1–1 —
Preshave lotions — — — 3
Shaving cream 5 36 >0.1–5 0.9–5∗

Shaving preparations (other) — — — —
Skin-cleansing creams, lotions, liquids, and pads 28 45 ≤0.1–50 3–10
Depilatories 8 5 ≤0.1–10 0.02
Face and neck skin care preparations 4 0.3

27∗∗ ≤0.1–5∗∗
Body and hand skin care preparations 35 0.06–0.3
Foot powders and sprays — 2 — 0.3
Moisturizers 23 25 ≤0.1–1 0.2
Night skin care preparations 4 1 ≤0.1–5 —
Paste masks/mud packs 9 4 ≤0.1–5 2
Skin fresheners 1 1 >0.1–1 —
Skin care preparations (other) 6 19 ≤0.1–5 0.01–5
Suntan gels, creams, and liquids 4 2 ≤0.1–1 —
Indoor tanning preparations — 1 — —
Suntan preparations (other) 2 3 ≤0.1–1 —

Total uses/ranges for Sodium Lauryl Sulfate 703 1018 ≤0.1–>50 0.01–50

Ammonium Lauryl Sulfate
Baby shampoos 2 — >10–25 —
Bath oils, tablets, and salts 1 — >25–50 —
Bubble baths 19 5 >5–50 10–12
Bath preparations (other) - 4 — 10–45
Fragrance preparations (other) — — — 12∗

Hair conditioners — 2 — —
Rinses (noncoloring) — 3 — —
Shampoos (noncoloring) 131 242 >0.1–50 8–55
Hair tonics, dressings, etc. — 1 — —
Hair preparations (other) — 8 — —
Hair dyes and colors — 1 — —
Hair rinses (coloring) — 14 — —
Hair shampoos (coloring) 2 1 >10–25 —
Bath soaps and detergents 4 14 >10–50 5–47
Personal cleanliness products (other) — 2 — 3–12
Skin-cleansing creams, lotions, liquids, and pads 4 8 >1–50 10
Skin care preparations (other) 1 1 >0.1–1 —

Total uses/ranges for Ammonium Lauryl Sulfate 164 306 >0.1–50 3–55

∗Specified as a rinse-off product.
∗∗These categories were combined when the original safety assessment was performed and are now two separate categories.
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carcinogenic. None of the available data suggested any pos-
sibility that SLS or Ammonium Lauryl Sulfate could be car-
cinogenic. Despite assertions to the contrary on the Internet, the
carcinogenicity of these ingredients is only a rumor.
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Montserret, R., M. J. McLesih, A. Böckmann, C. Geourjon, and F. Penin. 2000.
Involvement of electrostatic interactions in the mechanism of peptide folding
induced by sodium dodecyl sulfate binding. Biochemistry 39:8362–8373.

Mortelmans, K., S. Haworth, T. Lawlor, W. Speck, B. Tainer, and E. Zeiger.
1986. Salmonella mutagenicity testing of 270 chemicals. Environ. Mutagen.
8:1–119.

Muir, C. K. 1987. Surfactant-induced opacity of bovine isolated cornea: An
epithelial phenomenon. Toxicol. Lett. 38:51–54.

Müller-Decker, K., T. Heinzelmann, G. Fürstenberger, A. Kecskes, W.-D.
Lehmann, and F. Marks. 1998. Arachidonic acid metabolism in primary ir-
ritant dermatitis produced by patch testing of human skin with surfactants.
Toxicol. Appl. Pharmacol. 153:59–67.

Newby, C. S., R. M. Barr, M. W. Greaves, and A. I. Mallet. 2000. Cytokine
release and cytotoxicity in human keratinocytes and fibroblasts induced by
phenols and sodium dodecyl sulfate. J. Invest. Dermatol. 115:292–298.

Nordlind, K., and J. Thyberg. 1986. In-vitro effects of sodium lauryl sulfate on
DNA synthesis and fine structure of human thymocytes. Int. Arch. Allergy
Appl. Immunol. 81:165–169.

North-Root, H., F. Yackovich, J. Demtrulias, M. Gacula, Jr., and J. E. Heinze.
1985. Prediction of the eye irritation potential of shampoos using the in-vitro
SIRC cell toxicity test. Food Chem. Toxicol. 23:271–274.

Oba, K., and R. Takei. 1992. Carcinogenic mutagenic-genetic toxicity and ter-
atogenic properties. In Surfactant science series, vol. 43, Anionic surfac-
tants: Biochemistry, toxicology, dermatology, 2nd ed., ed. C. Gloxhuber, K.
Kuenstler, 331–409. New York: Marcel Dekker, Inc.

Ollmar, S., and L. Emtestam. 1992. Electrical impedence applied to non-invasive
detection of irritation in skin. Contact. Dermatitis 27:37–42.

Osborne, R., and M. A. Perkins. 1990. In-vitro irritation testing with human skin
cell cultures. Toxicol. In Vitro. 5:563–568.

Osborne, R., M. A. Perkins, and C. Hudson. 1990a. Evaluation of surfactant-
induced toxicity in cultured human skin cells. Invest. Dermatol. 94:562.
Abstract.

Osborne, R., M. A. Perkins, and C. Hudson. 1990b. Evaluation of surfactant-
induced toxicity in cultured human skin cells. Clin. Res. 38:616A.

O’Neill, C. A., R. A. Gunther, G. J. Jesmok, and S. N. Giri. 1991. Effects of
recombinant human interleukin-2 and excipient infusion on plasma levels
of prostaglandins and thromboxane B2 in sheep. Lymphokine Cytokine Res.
10:207–212.

Palacio, S., D. Schmitt, and J. Vivac. 1997. Contact allergens and sodium lauryl
sulfate upregulate vascular endothelial growth factor in normal keratinocytes.
Br. J. Dermatol 137:540–544.

Pasche-Koo, F., A. Arechalde, J.-F. Arrighi, and C. Hauser. 1995. Effect of
N -acetylcysteine, an inhibitor of tumor necrosis factor, in irritant contact
dermatitis in the human. Curr. Probl. Dermatol. 23:198–206.

Patil, S. M., P. Singh, and H. I. Maibach. 1994. Cumulative irritancy in man to
sodium lauryl sulfate: The overlap method phenomenon. Int. J. Pharmaceut.
110:147–154.

Patil, S. M., P. Singh, K. Sarasour, and H. I. Maibach. 1995. Quantification of
sodium lauryl sulfate penetration into the skin and underlying tissues after top-
ical application—pharmacological and toxicological implications. J. Pharm.
Sci. 84:1240–1244.

Patterson, S. E., J. V. Williams, and J. G. Marks, Jr. 1999. Prevention of sodium
lauryl sulfate irritant contact dermatitis by Pro-Q aerosol foam skin protectant.
J. Am. Acad. Dermatol. 40:783–785.

Phillips, B. J., D. Anderson, and S. D. Gangolli. 1986. Environ. Health Perspect.
65:263–266.



SAFETY ASSESSMENTS: 2002/2003 97

Pichowski, J. S., M. Cumberbatch, Dearman, D. A. Basketter, and I. Kimber.
2000. Investigation of induced ch anges in interleukin 1beta mRNA expression
by cultured human dendritic cells as an in vitro approach to skin sensitization
testing. Toxicol. In Vitro 14:351–360.

Pinnagoda, J., R. A. Tupker, P. J. Coenraads, and J. P. Nater.1989. Prediction of
susceptability to an irritant response by transepidermal water loss. Contact.
Dermatitis 20:341–346.

Ponec, M., and J. Kempenaar. 1995. Use of human skin recombinants as an
in vitro model for testing the irritation potential of cutaneous irritants. Skin.
Pharmacol. 8:49–59.

Potokar, M. S. 1992. Acute subacute and chronic toxicity data on anionics. In
Surfactant science series, vol. 43, Anionic surfactants: Biochemistry, toxi-
cology, dermatology, 2nd ed., ed. C. Gloxhuber and K. Kuenstler, 81–116.
New York: Marcel Dekker, Inc.

Prinsen, M. K., T. Romijn, and Snoeig, N. J. 1997. Skin sensitization testing:
The relevance of rechallenge and pretreatment with sodium lauryl sulfate in
guinea pig maximization test. Food Chem. Toxicol. 35:923–926.

Product Safety Labs. 1980a. Initial submission: Letter from Rhone-Poulenc Inc
submitting two skin corrosion studies with sodium lauryl sulfate in rabbits.
NTIS Report No. OTS0539861.

Product Safety Labs. 1980b. Initial submission: Modified eye irritation study
with sodium lauryl sulfate in rabbits with cover letter dated 051592. NTIS
Report No. OTS0539896.

Product Safety Labs. 1980c. Initial submission: Letter from Rhone-Poulenc Inc
submitting two corrosion studies with ammonium lauryl sulfate in rabbits.
NTIS Report No. OTS0539864.

Product Safety Labs. 1980d. Initial submission: DOT skin corrosion and primary
skin irritation studies with sodium lauryl sulfate in rabbits with cover letter
dated 051592. NTIS Report No. OTS0539901.

Rees, P., J. Watson, R. H. Cumming, J. Liddell, and P. Turner. 1996. Effects
of heat shock on Gram negative bacteria: Use of lysis by sodium dode-
cyl sulphate as a probe for the integrity of DNA. Bioseparation 6:125–
132.

Rheins, L. S., M. A. Haren, and E. V. Buehler. 1993. Alterations in the cutaneous
immune response following topical application of sodium lauryl sulfate and
Kathon CG. J. Toxicol. Cutan. Ocul. Toxicol. 12:249–259.

Rheins, L. D., F. A. Simion, R. L. Hill, R. H. Cagan, J. Mattai, and H. I. Maibach.
1990. Human cutaneous response to a mixed surfactant system: Role of solu-
tion phenomena in controlling surfactant irritation. Dermatologica 180:18–
23.

Rivalland, P., L. Coiffard, and Y. De Roeck-Holtzhauer. 1994. Determination
of the cytotoxicity of sodium lauryl sulfate on reconstituted skin. Cell. Biol.
Toxicol. 10:436.

Robinson, M. K. 1999. Population differences in skin structure and physiology
and the susceptibility to irritant and allergic dermatitis: Implication for skin
safety testing and risk assessment. Contact. Dermatitis 41:65–79.

Robinson, M. K., M. A. Perkins, and D. A. Basketter. 1998. Application of a
4-h human patch test method for comparative and investigative assessment of
skin irritation. Contact. Dermatitis 38:194–202.

Roguet, R., K. G. Dossou, and A. Rougier. 1992. Use of in vitro skin recombi-
nants to evaluate cutaneous toxicity: A preliminary study. J. Toxicol. 11:305–
315.

Rougier, A. 1995. Examples of the use of cell cultures in skin irritancy assess-
ment. Curr. Probl. Dermatol. 22:214–230.

Rougier, A., M. Cottin, O. De Silva, P. Catroux, R. Rouget, and K. G. Doosou.
1994. The use of in vitro methods in the ocular irritation a ssessment of
cosmetic products. Toxicol. In Vitro 8:893–905.

Rowe, T. C., D. Grabowski, and R. Ganapathi. 2001. Isolation of covalent
enzyme-DNA complexes. Methods Mol. Biol. 95:129–135.

Ryan, C. A., and G. F. Gerberick. 1999. Cytokine mRNA expression in human
epidermis after patch treatment with rhus and sodium lauryl sulfate. Am. J.
Contact. Dermatitis 10:127–135.

Santa Maria, A., J. M. Pozuelo, A. Lopez, and F. Sanz. 1996. Toxicity of potential
irritants in mammalian cells in vitro. Ecotoxicol. Environ. Safety 34:56–58.

Scaife, M. C. 1985. An in-vitro cytotoxicity test to predict the ocular irritation
potential of detergents and detergent products. Food Chem. Toxicol. 23:253–
258.

Schneider, A. I., K. Maier-Reif, and T. Graeve. 1997. The use of an in vitro cornea
for predicting molecular and cellular toxicity. In Vitro Toxicol. 10:309–318.

Seidenarsi, S. 1994. Echographic evaluation with image analysis of irritant re-
actions induced by nonanoic acid and hydrochloric acid. Contact. Dermatitis
31:146–150.

Seidenari, S., and B. Belletti. 1994. Instrumental evaluation of subclinical irri-
tation induced by sodium lauryl sulfate. Contact. Dermatitis 30:175.

Seidenari, S., B. Belletti, and M. E. Schiavi. 1996. Skin reactivity to sodium
lauryl sulfate in patients with respiratory atopy. J. Am. Acad. Dermatol. 35:47–
52.

Seidenarsi, S., and A. Di Nardo. 1992. B scanning evaluation of irritant reactions
with binary transformation and image analysis. Acta Derm. Venerol. Suppl.
175:9–13.

Serup, J., and B. Staberg. 1987. Ultrasound for assessment of allergic and irritant
patch test reactions. Contact. Dermatitis 17:80–84.

Shadduck, J. A., J. Everitt, and P. Bay. 1985. Use of in-vitro cytotoxicity to
rank ocular irritation of six surfactants. In Alternative methods in toxicology,
vol. 3, In vitro toxicology, ed. A. M. Goldberg, 641–650.

Shopis, C., and B. Eng. 1985. Rapid cytotoxicity testing using a semi-automated
protein determination on cultured cells. Toxicol. Lett. 26:1–8.

Sladowski, D. T., S. J. Steer, L. Moore, A. Willshaw, R. H. Clothier, and M. Balls.
1994. The complement activation assay: The test for immediate phototoxicity.
Toxicol. In Vitro 8:513–515.

Spoo, J. W., R. A. Rogers, and N. A. Monteiro-Riviere. 1992. Effects of
formaldehyde, DMSO, benzoyl peroxide, and sodium lauryl sulfate on iso-
lated perfused porcine skin. In Vitro Toxicol. 5:251–260.

Stephens, T. J., and P. R. Bergstresser. 1985. Fundamental concepts in photoim-
munology and photoallergy. J. Toxicol. Cutan. Ocul. Toxicol. 4:193–218.

Steven, F. S., M. M. Griffin, M. Anees, and E. W. Benbow. 1992. Observations
on the conformational changes in the structure of a cell surface protease,
followed by its ability to be recognized by competitive and noncompetitive
inhibitors. J. Enzyme Inhib. 6:251–258.

Stolz, R., U. Hinnen, and P. Elsner. 1997. An evaluation of the relationship
between ‘atopic skin’ and skin irritability in metalworker trainees. Contact.
Dermatitis 36:281–284. New York: Mary Ann Liebert, Inc.

Stringer, C. P., R. Hicks, and P. A. Botham. 1991. The expression of MHC Class
II (Ia) antigens on mouse keratinocytes following epicutaneous application of
contact sensitizers and irritants. Br. J. Dermatol. 125:521–528.

Tachon, P., J. Cotovio, K. G. Dossou, and M. Prunieras. 1989. Assessment of
surfactant cytotoxicity: Comparison with the Draize eye test. Int. J. Cosmet.
Sci. 11:233–243.

Tausch, I., Bielfeldt, A. Hildebrand, and J. Gassmüller. 1996. Validation of
a modified Duhring Chamber Test (DCT) as a repeated patch test for the
assessment of the irritant potential of topical preparations. Parfume Kosmet.
77:28–31

Tavss, E. A., E. Eigen, and A. M. Kligman. 1988. Anionic detergent-induced
skin irritation and anionic detergent-induced pH rise of bovine serum albumin.
J. Soc. Cosmet. Chem. 39:267–272.

Thyrum, P. T., and B. Jirgensons. 1980. Interactions between tumor-promoting
agents and histones studied by circular dichromism. Cancer. Biochem. Bio-
phys. 5:7–13.

Treffel, P., and B. Gabard. 1996. Measurement of sodium lauryl sulfate-induced
skin irritation. Acta Derm. Venereol. 76:341–343.

Tupker, R. A., E. E. Bunte, V. Fidler, J. W. Wiechers, and P. J. Coenraads. 1999.
Irritancy ranking of anionic detergents using one-time occlusive, repeated
occlusive and repeated open tests. Contact. Dermatitis 40:316–322.

Tupker, R. A., P.-J. Coenraads, J. Pinnagoda, and J. P. Nater. 1989. Baseline
transepidermal waterloss (TEWL) as a prediction of susceptability to sodium
lauryl sulphate. Contact. Dermatitis 20:265–269.

Tupker, R. A., J. Pinnagoda, P.-J. Coenraads, and J. P. Nater. 1989. The influ-
ence of repeated exposure to surfactants on the human skin as determined by



98 COSMETIC INGREDIENT REVIEW

transepidermal water loss and visual scoring. Contact. Dermatitis 20:108–
114.

Tupker, R. A., J. Pinnagoda, and J. P. Nater. 1990. The transient effect of sodium
lauryl sulfate on the epidermal barrier assessed by transepidermal water loss:
Inter-individual variation. Acta Derm. Venerol. 70:1–5.

Tuschl, H., R. Kovac, and E. Weber. 2001. The expression of surface markers on
dendritic cells as indicators for the sensitizing potential of chemicals. Toxicol.
In Vitro 14:541–549.

Ulfgren, A. K., L. Klareskog, and M. Lindberg. 2000. An immunohistochemical
analysis of cytokine expression in allergic and irritant contact dermatitis. Acta
Derm. Venerol. 80:167–170.

Van Der Valk, P. G. M., and H. I. Maibach. 1989. Post-application occlusion
substantially increases the irritant response of the skin to repeated short-term
sodium lauryl sulfate (SLS) exposure. Contact. Dermatitis 21:335–338.

van de Sandt, J. J. M., T. T. Bos, and A. A. J. J. L. Rutten. 1995. Epidermal cell
proliferation and terminal differentiation in skin organ culture after topical
exposure to sodium dodecyl sulphate. In Vitro Cell. Dev. Biol. Anim. 31:761–
766.

Van Duijnhoven-Avontuur, W. M. G., J. A. C. Alkemade, J. Schalkwijk, P. D.
Mier, and P. G. M. Van der Valk. 1994. The inflammatory and proliferative
response of normal skin in a model for acute chemical injury: Ornithine
decarboxylase induction as a common feature in various models for acute
skin injury. Br. J. Dermatol. 130:725–730.

Van Neste, D. 1990. In vivo evaluation of unbound water accumulation in stratum
corneum: The influence of acute skin irritation induced by sodium lauryl
sulfate. Dermatologica 181:197–201.

Van Neste, D., and B. De Brouwer. 1992. Monitoring of skin response to sodium
lauryl sulphate: Clinical scores versus bioengineering methods. Contact. Der-
matitis 27:151–156.

Van Neste, D., G. Mahmoud, and M. Masmoudi. 1987. Experimental induction
of rough dermatitic skin in humans. Contact. Dermatitis 16:27–33.

Villeponteau, B. 1989. Characterization of a topoisomerase-like activity at spe-
cific hypersensitive sites in the Drosophila histone gene cluster. Biochem.
Biophys. Res. Commun. 162:232–237.

Vinardell, M. P., and M. Macián. 1994. Comparative study of the HET-CAM
test and the Draize eye test for assessment of irritancy potential. Toxicol. In
Vitro 8:467–470.

von den Driesch, P., M. Fartasch, A. Hüner, and M. Ponec. 1995. Expression
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SWEET ALMOND OIL AND ALMOND MEAL
The CIR Expert Panel published the Final Report on the

Safety Assessment of Sweet Almond Oil and Almond Meal in
1983 (Elder 1983), with the conclusion that these ingredients are
safe for topical application to humans in the present practices of
use and concentration.
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Since that time, the naming convention for plant-derived cos-
metic ingredients has been changed, and Sweet Almond Oil and
Almond Meal have been renamed Prunus Amygdalus Dulcis Oil
and Prunus Amygdalus Dulcis Seed Meal (Pepe et al. 2002).
New studies since the original safety assessment are listed at the
end of this review. These new studies, along with the updated
information regarding types and concentrations of use, were con-
sidered by the CIR Expert Panel. The Panel determined to not
reopen this safety assessment.

The number of cosmetic formulations using Prunus Amygdalus
Dulcis Oil reported to the FDA increased from 280 in 1976 to
375 in 2002. Concentration of use has not changed appreciably,
although there was a reported use of sweet almond oil at 76% in
a manicuring product. In addition, the Panel noted new uses in
baby products, hair sprays, and eye preparations. The number
of cosmetic formulations using Prunus Amygdalus Dulcis Seed
Meal reported to the FDA decreased from 16 in 1976 to 15 in
2002, with not significant change in use concentration. Table 26
provides the historic and current product uses and concentra-
tions for Prunus Amygdalus Dulcis Oil and Prunus Amygdalus
Dulcis Seed Meal.

Regarding use in hair sprays, the Panel noted that inhalation
toxicity data are not included in the original report. A new study
in which almond oil, in a nasal spray, was administered to female
subjects, without evident toxicity to the lungs, indicates that
Sweet Almond Oil and Sweet Almond Seed Meal could be used
safely in a hair spray.

The effects of inhaled aerosols depends on the specific chem-
ical species, the concentration, the duration of exposure, and
site of deposition within the respiratory system. Particle size is
the most important factor affecting the location of deposition
(Jensen and O’Brien 1993). The mean aerodynamic diameter
of pump hair spray particles is ≤80 μ and the diameter of an-
hydrous spray particles is 60 to 80 μ. Typically, less than 1%
are below 10 μ which is the upper limit for respirable particles
(Bower 1999). Based on the particle size, Sweet Almond Oil
and Sweet Almond Seed Meal in aerosol formulations would
not be respirable in formulation.

As with the use of all plant-derived cosmetic ingredients,
the Panel also reminded manufacturers that cosmetic products
should be formulated to limit the presence of heavy metal/
pesticide residues as follows: lead ≤0.1 ppm; arsenic ≤3 ppm;
mercury ≤1 ppm; and total PCB/pesticide contamination ≤40
ppm, with ≤10 ppm for any specific residue.
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TABLE 26
Historical and current product formulation data for Prunus Amygdalus Dulcis Oil and Prunus Amygdalus Dulcis Seed Meal

1976 use 2002 use
concentrations concentrations

1976 uses 2002 uses (Elder 1983) (CTFA 2002)
Product type (Elder 1983) (FDA 2002) (%) (%)

Prunus Amygdalus Dulcis Oil (formerly Sweet Almond Oil)
Baby shampoos — 1 — —
Baby lotions, oils, powders, and creams — 4 — —
Baby products (other) — 2 — —
Bath oils, tablets, and salts 1 5 >0.1–1 0.1
Bubble bath — 1 — 0.01
Bath preparations (other) — 4 — 0.05–0.1
Eye lotion — 1 — —
Eye makeup remover — 2 — —
Eye makeup (other) — 3 — 0.4
Powders — 5 — 2
Fragrance preparations (other) 3 4 >1–5 1
Hair conditioners — 19 — 2
Hair sprays (aerosol fixatives) — 3 — —
Shampoos (noncoloring) 1 5 ≤0.1 0.3
Hair tonics, dressings, etc. — 16 — 1–3
Hair preparations (other noncoloring) — 2 — —
Hair lighteners with color — — — 0.1
Hair bleaches — 2 — —
Blushers 3 — >5–10 —
Face powders 1 — ≤0.1 —
Foundations 2 1 >0.1–10 —
Lipstick 184 3 ≤0.1–25 0.5
Makeup bases 5 1 >0.1–5 —
Makeup (other) — — — 0.4
Cuticle softeners — 2 — —
Nail creams and lotions — 1 — —
Nail polish and enamel removers 1 1 ≤0.1 —
Manicuring preparations (other) — — — 1–76
Bath soaps and detergents — 16 — 0.5
Deodorants (underarm) — — — 0.004
Personal cleanliness products (other) — 3 — —
Aftershave lotions — — — 0.1
Shaving cream 1 2 >1–5 —
Skin-cleansing creams, lotions, liquids, and pads 12 32 ≤0.1–50 0.1
Depilatories — 2 — —
Face and neck skin care preparations 19 —

9∗ >1–5∗
Body and hand skin care preparations 60 0.08–8
Foot powders and sprays — — — 3
Moisturizers 21 60 ≤0.1–25 0.2–11
Night skin care preparations 17 16 >1–50 0.4–3
Paste masks/mud packs 3 12 >1–5 0.5
Skin fresheners — 1 — —
Skin care preparations (other) 6 43 >0.1–25 3–5
Suntan gels, creams, and liquids 10 17 >0.1–25 0.01–2

(Continued on next page)
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TABLE 26
Historical and current product formulation data for Prunus Amygdalus Dulcis Oil and Prunus Amygdalus Dulcis Seed Meal

(Continued)

1976 use 2002 use
concentrations concentrations

1976 uses 2002 uses (Elder 1983) (CTFA 2002)
Product type (Elder 1983) (FDA 2002) (%) (%)

Indoor tanning preparations — 2 — 0.5
Suntan preparations (other) — 2 — —
Total uses/ranges for
Prunus Amygdalus Dulcis Oil 280 375 ≤0.1–50 0.004–76

Prunus Amygdalus Dulcis Seed Meal (formerly Sweet Almond Meal)
Powders — — — 27
Cuticle softeners — 1 — —
Bath soaps and detergents — 2 — 0.5–2
Personal cleanliness products (other) — 1 — —
Skin-cleansing creams, lotions, liquids, and pads 6 2 >1–25 —
Body and hand skin care preparations — 1 — 0.5
Paste masks 6 7 >0.1–5 2
Skin care preparations (other) 4 1 >0.1–5 —
Total uses/ranges for
Prunus Amygdalus Seed Meal 16 15 >0.1–25 0.5–27

∗These categories were combined when the original safety assessment was performed and are now two separate categories.

Van Hoogmoed, L. M., D. W. Agnew, M. Whitcomb, D. W. Hyde, M. H.
MacDonald, and J. R. Snyder. 2002. Ultrasonographic and histologic evalu-
ation of medial and middle patellar ligaments in exercised horses following
injections with ethanolamine oleate and 2% iodine in almond oil. Am. J. Vet.
Res. 63:738–743.

Weber, L. F. 1937. External causes of dermatitis. A list of irritants. Arch. Der-
matol. Syphilo. 35:129–179.

VINYL ACETATE/CROTONIC ACID COPOLYMER
A safety assessment of the Vinyl Acetate/Crotonic Acid

Copolymer was published in 1983 with the conclusion that this
ingredient is “considered safe as a cosmetic ingredient under
present practices of product and concentration use” (Elder 1983).
New studies (listed at the end of this section), along with updated
information regarding types and concentrations of use, were con-
sidered by the CIR Expert Panel. The Panel determined to not
reopen this safety assessment.

The name of Vinyl Acetate/Crotonic Acid Copolymer as
listed in the International Cosmetic Ingredient Dictionary and
Handbook, 9th edition, has been changed to VA/Crotonates Copoly-
mer (Pepe et al. 2002).

VA/Crotonates Copolymer was used in 55 cosmetic products
in 1976, with the largest use occurring in hair sprays at concen-
trations of >0.01% to 25%. In 2002, VA/Crotonates Copolymer
was used in 38 cosmetic products (FDA 2002), at a maximum
use concentration of 11% in hair sprays (CTFA 2002b). Table 27
presents the available use information for VA/Crotonates
Copolymer.

The CIR Expert Panel acknowledged the use of Vinyl
Acetate/Crotonic Acid Copolymer in aerosol hair sprays. The ef-
fects of inhaled aerosols depend on the specific chemical species,
the concentration, the duration of exposure, and site of deposi-
tion within the respiratory system. Particle size is the most im-
portant factor affecting the location of deposition (Jensen and
O’Brien 1993). The mean aerodynamic diameter of pump hair
spray particles is ≥80 μ, and the diameter of anhydrous hair
spray particles is 60 to 80 μ. Typically less than 1% are below
10 μ, which is the upper limit for respirable particles (Bower
1999). Based on the particle size, Vinyl Acetate/Crotonic Acid
Copolymer would not be respirable in formulation.

Although there were reports associating vinyl acetate with
nasopharyngeal carcinoma in rat inhalation studies, studies show
that the reported carcinogenicity of vinyl acetate in rats is through
a nongenotoxic mechanism, and the amount of residual vinyl
acetate monomer in VA/Crotonates Copolymer was below the
no-observed-effect level. Confirming this, occupational studies
in which workers were exposed to vinyl acetate ranging from 5
to 10 ppm, with intermittent exposures near 50 ppm and acute
exposures to 300 ppm, showed no long-term chronic effects.
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TABLE 27
Historical and current product formulation data for VA/Crotonates Copolymer (formerly Vinyl Acetate/Crotonates Copolymer)

1976 use 2002 use
concentrations concentrations

1976 use 2002 use (Elder 1983) (CTFA 2002b)
Product category (Elder 1983) (FDA 2002) (%) (%)

Bath capsules — — — 9
Eye makeup remover — — — 9
Mascara — 5 — —
Hair conditioners 4 1 >1–10 —
Hair sprays (aerosol fixatives) 30 9 >0.01–25 2–11
Hair straighteners — 1 — —
Hair tonics, dressings, etc. 2 10 >1–5 0.05–4
Wave sets 9 3 >1–5 2
Hair preparations (other noncoloring) 10 9 >1–10 2–3
Hair dyes and colors — — — 5
Moisturizers — — — 2
Totals uses/ranges for VA/Crotonates Copolymer 55 38 >0.01–25 0.05–11
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