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Annual Review of Cosmetic Ingredient Safety Assessments:
2005/20061

The Cosmetic Ingredient Review (CIR) program Expert
Panel has assessed the safety of over 1300 cosmetic ingredi-
ents since its inception in 1976. These safety assessments were
published in the Journal of Environmental Pathology and Tox-
icology in 1980, the Journal of the American College of Toxi-
cology, from 1982 to 1996, and since then in the International
Journal of Toxicology.

Because information relevant to the safety of ingredients may
have become available since early safety assessments were pub-
lished, the CIR Expert Panel has initiated a re-review process to
uncover such new data.

In some cases, newly available data are largely redundant
with the data available in the original safety assessment. In other
cases, new data present new safety issues. If after considering
the newly available information, the CIR Expert Panel decides
to not reopen a safety assessment, this finding, along with any
background material, is summarized and announced publicly.
To assure that the scientific community is aware of any new
information and the decision not to reopen, this Annual Review
of Cosmetic Ingredient Safety Assessments is prepared.

A reference list is provided that updates the available pub-
lished literature and includes any unpublished data made avail-
able since the original safety assessment. The re-review also
captures information on the industry’s current practices of in-
gredient 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
2005/2006, and determined not to reopen are:

4-Amino-2-Hydroxytoluene
m, o, and p-Aminophenol
Arachidyl Propionate
Benzalkonium Chloride
Cetearyl, Cetyl, Isostearyl, Myristyl, and Behenyl Alcohol
Diazolidinyl Urea
Disperse Black 9
DMDM Hydantoin
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Ethyl Acetate and Butyl Acetate
Methylene Chloride
2-Methyl-5-Hydroxyethylaminophenol
2-Methylresorcinol and Resorcinol
Petroleum Distillate
Phenethyl Alcohol
Polyquaternium-10
Retinyl Palmitate and Retinol
Sodium Cocoamphoacetate, Sodium Cocoamphopropionate,

Disodium Cocoamphodiacetate and Disodium Cocoam-
phodipropionate

Sorbic Acid and Potassium Sorbate
Steareth-2,4,6,7,10,13,15, and -20
Tallow, Tallow Glyceride, Tallow Glycerides, Hydrogenated

Tallow Glyceride, and Hydrogenated Tallow Glycerides

Among these are several cosmetic ingredients used in hair
dye products (4-Amino-2-Hydroxytoluene; m, o, and p-
Aminophenol; Disperse Black 9; 2-Methyl-5-Hydroxyethyl-
aminophenol; 2-Methylresorcinol; and Resorcinol). Hair dyes
may be broadly grouped into oxidative (permanent) and direct
(semipermanent) hair dyes. The oxidative dyes consist of pre-
cursors mixed with developers to produce color, whereas direct
hair dyes are a preformed color.

Although the safety of individual hair dye ingredients are not
addressed in epidemiology studies that seek to determine links,
if any, between hair dye use and disease, such studies do provide
broad information and have been considered by the CIR Expert
Panel.

In 1993, an International Agency for Research on Cancer
(IARC) working group evaluated 78 epidemiology literature ci-
tations and concluded that “personal use of hair colourants can-
not be evaluated as to its carcinogenicity” and that “occupation
as a hairdresser or barber entails exposures that are probably car-
cinogenic” (IARC 1993). The IARC report did not distinguish
between personal use of oxidative/permanent versus direct hair
dyes, or distinguish among the multiple chemical exposures in
addition to hair dyes to which a hairdresser or barber might be
exposed.

Rollison et al. (2006) reviewed the available epidemiology
literature published since 1992. The authors found that hair dye
exposure assessment ranged from ever/never use to informa-
tion on type, color, and duration and frequency of use. The au-
thors found insufficient evidence to support a causal association
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between personal hair dye use and a variety of tumors and can-
cers. The review highlighted well-designed studies with an ex-
posure assessment that included hair dye type, color, and fre-
quency or duration of use, which found associations between
personal hair dye use and development of acute leukemia, blad-
der cancer, multiple myeloma, and non-Hodgkin’s lymphoma.
These findings, however, were not consistently observed across
studies.

The CIR Expert Panel did specifically note reports from a
case-control study (Gago-Dominguez et al. 2001, 2003), which
did suggest a possible genetically susceptible subgroup, which
detoxify arylamines to a lower degree than the general popula-
tion. The study authors hypothesized that this subgroup may be
at greater risk of bladder cancer from hair dye exposure. Rol-
lison et al. (2006) noted that these results were based on small
sample sizes.

Several studies published since 2003 also have been consid-
ered. Discussion of the available hair dye epidemiology data is
also available at http://www.cir-safety.org/findings.shtml.

Hair Dye Epidemiology
Bladder Cancer

Andrew et al. (2004) reported a case-control study of New
Hampshire residents whose bladder cancers were entered into a
state registry from 1994 to 1998. A follow-up study by Kelsey
et al. (2005) examined the links between those bladder can-
cer cases with an inactivated tumor suppressor gene (TP53)
and various exposures. Huncharek and Kupelnick (2005) per-
formed a meta-analysis of six case-control and one cohort study.
Takkouche et al. (2005) performed a meta-analysis of the An-
drew et al. (2004) study and nine other personal use case-control
or cohort studies. Ji et al. (2005) reported a cohort occupational
study not included in the above meta-analyses. Kogevinas et al.
(2006) presented evidence from a case-control study in Spain.
Lin et al. (2006) presented a case-control study of personal per-
manent hair dye use. Serretta et al. (2006) reported preliminary
results from a multicentric study.

Lymphoma and Leukemia
Rauscher et al. (2004) reported a U.S./Canadian case-contol

study of adult acute leukemia. Zhang et al. (2004) and Zheng
et al. (2004) examined the relationship of hair dye use or diet
with non-Hodgkin’s lymphoma in a case-control study in Con-
necticut. Takkouche et al. (2005) reported a meta-analysis of re-
ports of hematopoietic cancers, including that by Rauscher et al.
(2004) and Zhang et al. (2004) and 17 other studies. Mester
et al. (2005) reviewed 10 epidemiology studies regarding the
relationship between occupational exposure in hairdressing and
diseases of the malignant lymphoma group. A case-control study
in Spain by Benavente et al. (2005) examined the association be-
tween lifetime hair dye exposure with various lymphomas, in-
cluding chronic lymphocytic leukemia. de Sanjosé et al. (2006)
reported on the association between personal use of hair dyes

and lymphoid neoplasm using data from a European multicenter
case-control study.

Other Cancers
Takkouche et al. (2005) included breast cancer and childhood

cancers in their meta-analysis. Efird et al. (2005) studied the
association between the use of hair-coloring agents the month
before or during pregnancy with childhood brain tumors in 1218
cases between 1976 and 1994. Heineman et al. (2005) studied
112 women in Nebraska newly diagnosed with brain cancer
(glioma). McCall et al. (2005) reported on the relationship be-
tween childhood neuroblastomas and maternal hair dye use in
538 children born between 1992 and 1994 in the United States
and Canada.

Other Diseases
Park et al. (2005) reported an occupational case-control study

of neurodegenerative diseases, including Alzheimer’s disease,
presenile dementia and motor neuron disease.

In considering all these data, the CIR Expert Panel concluded
that the available epidemiology studies are insufficient to con-
clude there is a causal relationship between hair dye use and can-
cer and other end points. The Expert Panel also stated that use
of direct hair dyes, although not the focus in all investigations,
appears to have little evidence of an association with adverse
events as reported in epidemiology studies. However, direct hair
dyes are a diverse group of chemicals and the determination of
safety may hinge on other safety test data.

The Panel recognizes that hair dye epidemiology studies do
not address the safety of individual hair dyes, but is concerned
that studies have demonstrated an association between use of
oxidative/permanent hair dyes and some cancer endpoints. The
Panel, therefore, strongly supports the need to replicate these
studies, along with further studies to examine the possibility of
susceptible subpopulations.
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4-Amino-2-Hydroxytoluene

CONCLUSION
In its original safety assessment of 4-Amino-2-

Hydroxytoluene (Elder 1989), the Cosmetic Ingredient
Review (CIR) Expert Panel stated that this ingredient was safe
as used in cosmetic products. The Expert Panel considered
newly available studies since that assessment, along with
updated information regarding types and concentrations of use.
The Panel confirmed the safety of 4-Amino-2-Hydroxytoluene
in the practices of use and concentrations as given in Table 1,
and did not reopen the safety assessment.

DISCUSSION
4-Amino-2-Hydroxytoluene is a component in oxidative hair

dyes used in 960 hair-coloring products in 1986, based on
voluntary reports submitted to the Food and Drug Adminis-
tration (FDA) by industry, with concentrations of use rang-
ing from ≤0.1% to 5% (Elder 1989). In 2006, 4-Amino-2-
Hydroxytoluene was reportedly used in 641 cosmetic products
(FDA 2006). Data from an industry survey in 2006 indicated that
4-Amino-2-Hydroxytoluene was used at concentrations ranging
from 0.2% to 2% (CTFA 2006). The available usage and use
concentration data are given in Table 1 as a function of product
category.

The Panel noted that new mutagenesis data were available,
but determined that these data indicate a weak mutagenicity
potential.

The CIR Expert Panel has concluded that the available epi-
demiology studies are insufficient to conclude there is a causal
relationship between hair dye use and cancer and other end
points; see Hair Dye Epidemiology for a discussion and list of
references. A presentation of the available hair dye epidemiol-
ogy data is available at http://www.cir-safety.org/findings.shtml.

The Expert Panel recognizes that 4-Amino-2-Hydroxy-
toluene is used as a hair dye ingredient and may be a sensitizer.

TABLE 1
Current and historical uses and concentrations of 4-Amino-2-Hydroxytoluene in cosmetics

Product
category

1986 ingredient
uses

(Elder 1989)

2006 ingredient
uses

(FDA 2006)

1986
concentrations
(Elder 1989)

(%)

2006
concentrations
(CTFA 2006)

(%)

Hair dyes and colors 960a 628 ≤ 0.1 − 5a 0.2–2
Tints — 12 — —
Lighteners with color — 1 — —

Total uses/ranges for 960 641 ≤ 0.1–5 0.2–2
4-Amino-2-Hydroxytoluene

aIn 1986, separate listings for tints and lighteners were not provided; all uses in this category were listed as hair dyes and colors.
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However, hair dyes containing this ingredient, as coal tar hair
products, are exempt from the principle adulteration provision
and from the color additive provisions in sections 601 and 706 of
the Federal Food, Drug, and Cosmetic Act, when the label bears
a caution statement and patch test instructions for determining
whether the product causes skin irritation. The Expert Panel
expects that following this procedure will identify prospective
individuals who have had an irritation/sensitization reaction and
allow them to avoid significant exposure.

The Panel also is aware that the National Toxicology Program
(NTP) has an evaluation scheduled for this ingredient. When
information from the NTP is available this ingredient again will
be re-reviewed.
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m-, o- and p-Aminophenol

CONCLUSION
In its original safety assessment of m-, o- and p- Aminophe-

nol (Elder 1988), the Cosmetic Ingredient Review (CIR) Expert
Panel stated that these ingredients were safe as used in cosmetic
products. The Expert Panel considered newly available studies
since that assessment, along with updated information regarding
types and concentrations of use. The Panel confirmed the safety
of m-, o- and p- Aminophenol in the practices of use and con-
centrations, as given in Table 2, and did not reopen the safety
assessment.

DISCUSSION
m-, o-, and p-Aminophenol are components in oxidative hair

dyes used in 278, 75, and 402 hair-coloring products in 1981,
based on voluntary reports submitted to FDA by industry, with
concentrations of use ranging from ≤0.1% to 5%, ≤0.1% to 5%,
and ≤0.1% to 5%, respectively (Elder 1988). In 2002, m-, o-,
and p-Aminophenol were reportedly used in 855, 89, and 1024
cosmetic products, respectively (FDA 2002). Data from an in-
dustry survey in 2005 indicated that m-, o-, and p-Aminophenol
were used at concentrations ranging from 0.2% to 2%, 0.2% to
2%, and 0.3% to 0.9%, respectively (CTFA 2005). The avail-
able usage and use concentration data are given in Table 2 as a
function of product category.

The Panel noted that the discussion in the original review
explained that there were likely sufficient endogenous stores
of glutathione to inactivate potentially genotoxic aminophe-
nol metabolites. Among the additional studies reviewed by the
Panel, however, were several in which glutathione conjugates
produced by the reaction with aminophenols was nephrotoxic at
high doses. Because of the short duration of contact with these
oxidative hair dyes and the time needed for diffusion across
the stratum corneum, the actual concentration of aminophenols
in the skin is low relative to the amount in the hair dye prod-
uct. Because the level in the hair dye product is already low,
the Panel does not consider it likely that glutathione conjugates
could reach nephrotoxic levels.

The CIR Expert Panel has concluded that the available epi-
demiology studies are insufficient to conclude there is a causal

TABLE 2
Current and historical uses and concentrations of m-, o-, and p-Aminophenol in cosmetic products

Product category

1981
ingredient uses
(Elder 1988)

2002
ingredient uses

(FDA 2002)

1981
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

m-Aminophenol
Hair dyes and colors 276 846 < 0.1–5 0.2–2%
Hair tints 2 7 ≤ 0.1 —
Hair colors sprays (aerosol) — 1 — —
Basecoats and undercoats — 1 — —
Total uses/ranges for m-Aminophenol 278 855 ≤ 0.1–5 0.2–2%

o-Aminophenol
Hair dyes and colors 65 88 < 0.1–1 0.7–2%
Hair tints 10 1 ≤ 0.1 —
Hair rinses (coloring) — — — 0.2%
Total uses/ranges for o-Aminophenol 75 89 ≤ 0.1–1 0.2–2%

p-Aminophenol
Hair dyes and colors 396 1015 < 0.1–1 0.3–0.9%
Hair tints 6 8 ≤ 0.1 —
Hair colors sprays (aerosol) — 1 — —
Total uses/ranges of p-Aminophenol 402 1024 ≤ 0.1–1 0.3–0.9%



82 COSMETIC INGREDIENT REVIEW

relationship between hair dye use and cancer and other end
points endpoints - see introduction for a discussion and list of
references. A discussion of the available hair dye epidemiology
data is available at http://www.cir-safety.org/findings.shtml.

The Expert Panel recognizes that m-, o-, and p-Aminophenol
may be sensitizers. However, hair dyes containing these ingre-
dients, as coal tar hair products, are exempt from the principle
adulteration provision and from the color additive provisions in
sections 601 and 706 of the Federal Food, Drug, and Cosmetic
Act, when the label bears a caution statement and patch test
instructions for determining whether the product causes skin ir-
ritation. The Expert Panel expects that following this procedure
will identify prospective individuals who have had an irrita-
tion/sensitization reaction and allow them to avoid significant
exposure.
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Arachidyl Propionate

CONCLUSION
In a safety assessment of Arachidyl Propionate (Elder 1990),

the Cosmetic Ingredient Review (CIR) Expert Panel stated that
this ingredient was safe as used in cosmetic products. The Expert
Panel reviewed newly available studies since that assessment,
along with updated information regarding types and concen-
trations of use. The Panel confirmed the safety of Arachidyl
Propionate in the practices of use and concentrations as given in
Table 3, and did not reopen the safety assessment.

TABLE 3
Current and historical cosmetic product uses and concentrations for Arachidyl Propionate

Product category

1981 ingredient
uses

(Elder 1990)

2005 ingredient
uses

(FDA 2006)

1981
concentrations
(Elder 1990)

(%)

2006
concentrations
(CTFA 2006)

(%)

Eye makeup
Eyebrow pencils — — — 5

Fragrance products
Other 1 1 ≤ 5 —

Noncoloring hair care products —
Other — 4 — —

Makeup
Foundations — 2 — 2
Lipsticks 24 8 ≤ 5–10 0.5–7
Makeup bases — 2 — —
Other 1 — —

Nail care products
Nail polishes and enamels — — — 0.04
Other — — — 0.04

Personal hygiene products
Other — — — 0.001

Shaving products
Aftershave lotions — — — 0.002

Skin care products
Skin cleansing creams, lotions, liquids, and pads — — — 0.002
Face and neck creams, lotions, powder, and sprays 3 2

3a ≤ 5a

Body and hand creams, lotions, powder, and sprays 12 0.002–3
Moisturizers 3 3 ≤ 5 2
Night creams, lotions, powder, and sprays — 4 — —
Other — 7 — —

Total uses/ranges for Arachidyl Propionate 31 47 3–10 0.001–7

aThese categories were combined when the original safety assessment was performed and are now two separate categories.
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DISCUSSION
Arachidyl Propionate was used in 31 cosmetic products in

1981, based on voluntary reports provided to FDA by indus-
try, with concentrations of use ranging from 3% to 10% (Elder
1990). In 2005, Arachidyl Propionate was reportedly used in
47 cosmetic products (FDA 2006). Data from an industry sur-
vey in 2006 indicated that Arachidyl Propionate was used at
concentrations ranging from 0.001% to 7% (CTFA 2006).

REFERENCES
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Benzalkonium Chloride

CONCLUSION
In a safety assessment of Benzalkonium Chloride (Elder

1989), the Cosmetic Ingredient Review (CIR) Expert Panel
stated that Benzalkonium Chloride, at concentrations up to
0.1% free, active ingredient, is safe as a cosmetic ingredient
as presently used. The Expert Panel reviewed newly available
studies since that assessment, along with updated information re-
garding types and concentration of use, noting that these studies
were similar to those already included in the original safety as-
sessment and, therefore, raised no new safety issues. The Panel
confirmed the safety of Benzalkonium Chloride at concentra-
tions up to 0.1% free, active ingredient and did not reopen the
safety assessment.

DISCUSSION
Benzalkonium Chloride was used in 83 products in 1986,

based on voluntary reports provided to FDA by industry, at con-
centrations of ≤0.1% to 5% (Elder 1989). Data provided to FDA
in 2006 indicated that Benzalkonium Chloride was used in 89
products (FDA 2006). Current use concentration data from a
cosmetics industry survey indicated that Benzalkonium Chlo-
ride is being used in cosmetics at concentrations ranging from
0.01% to 0.5% (CTFA 2006). The available usage and use con-
centration data are given in Table 4 as a function of product
category.

It appears that the maximum reported use concentration of
0.5% (i.e., 0.5% Benzalkonium Chloride in a liquid towelette
[personal hygiene product]) exceeds the Panel’s 0.1% concen-
tration limit for Benzalkonium Chloride, which is based on skin
irritation and sensitization potential. However, it was determined
that this is not a concern because Benzalkonium Chloride is
bound in the liquid towelette product, and, therefore, the con-
centration that comes in contact with the skin would be expected
to be <0.1%.

The Panel recognizes that there are data gaps regarding use
and concentration of this ingredient. However, the overall infor-
mation available on the types of products in which this ingredient
is used and at what concentration indicate a pattern of use, which
was considered by the Expert Panel in assessing safety.

The Panel noted that Benzalkonium Chloride can increase
the dermal penetration of other chemicals (e.g., betamethasone
phosphate). The CIR Expert Panel advised formulators to con-
sider this if the other ingredients in a formulation include those
found safe by CIR on the basis that they did not penetrate the
skin.
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TABLE 4
Historical and current cosmetic product uses and concentrations for Benzalkonium Chloride

Product category

1986
uses

(Elder
1989)

2006 uses
(FDA 2006)

1986
concentrations
(Elder 1989)

(%)

2006
concentrations
(CTFA 2006)

(%)

Baby products 4a ≤ 0.1 − 1a

Shampoos — 0.03
Lotions, oils, powders, and creams 2 0.03–0.1
Other 2 0.03

Bath products
Soaps and detergents — — — 0.1

Eye makeup 6a ≤ 0.1 − 1a

Eyebrow pencils — 0.02
Eyeliners — 0.02
Eye shadow — 0.02
Eye lotion 1 0.02
Eye makeup remover 10 0.01–0.05
Mascaras — 0.02–0.1
Other — 0.02

Fragrance Products
Colognes and toilet waters — 1 — 0.1
Perfumes — — — 0.1
Powders — — — 0.08–0.1
Sachets — — — 0.1
Other — — — 0.1

Noncoloring hair products 45a ≤ 0.1 − 5a

Conditioners 12 0.05
Straighteners — 0.1
Permanent waves — 0.1
Rinses 2 0.1
Shampoos — 0.1
Tonics, dressings, etc. 7 0.02–0.05

Hair-coloring products
Dyes and colors — — — 0.02
Tints — — — 0.02
Rinses — — — 0.02
Color sprays — — — 0.02
Lighteners with color — — — 0.02
Bleaches — 1 — 0.02

Makeup
Blushers — — — 0.1
Face powders — — — 0.1
Foundations — — — 0.1
Makeup bases — — — 0.1
Makeup fixatives — — — 0.1
Other — — — 0.1

Nail care products
Cuticle softeners — — — 0.1
Creams and lotions — 1 — —
Other — 1 - 0.01–0.1

(Continued on next page)
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TABLE 4
Historical and current cosmetic product uses and concentrations for Benzalkonium Chloride (Continued)

Product category

1986
uses

(Elder
1989)

2006 uses
(FDA 2006)

1986
concentrations
(Elder 1989)

(%)

2006
concentrations
(CTFA 2006)

(%)

Oral hygiene products
Mouthwashes and breath fresheners — — — 0.03

Personal hygiene products 11a ≤ 0.1 − 1a

Underarm deodorants 1 0.1
Douches — 0.1
Feminine deodorants — 0.1
Other 1 0.1—0.5b

Shaving products
Aftershave lotions — — — 0.1
Shaving cream — — — 0.1
Shaving soap — — — 0.1

Skin care products
Skin cleansing creams, lotions, liquids, and pads 6 17 ≤ 0.1 − 1 0.05–0.1
Depilatories — — — 0.1
Face and neck creams, lotions, powder, and sprays — 3 — 0.06–0.1
Body and hand creams, lotions, powder, and sprays — 3 — 0.09–0.1
Foot powders and sprays — 1 — 0.08–0.1
Moisturizers 4 1 ≤ 0.1 − 1 0.1
Night creams, lotions, powders, and sprays — 1 ≤ 0.1 − 1 0.1
Paste masks/mud packs — 3 — 0.1
Skin fresheners — 5 — 0.1
Other 7 2 ≤ 0.1 − 1 0.1

Suntan products
Suntan gels, creams, and liquids — 1 — —

Total uses/ranges for Benzalkonium Chloride 83 89 ≤ 0.1 − 5 0.01–0.5

aThese categories were combined when the original safety assessment was performed and are now two or more separate categories.
b0.5% in a towelette product.
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Cetearyl Alcohol, Cetyl Alcohol, Isostearyl
Alcohol, Myristyl Alcohol, and Behenyl Alcohol

CONCLUSION
In a safety assessment of Cetearyl Alcohol, Cetyl Alcohol,

Isostearyl Alcohol, Myristyl Alcohol, and Behenyl Alcohol (El-
der, 1988), the Cosmetic Ingredient review (CIR) Expert Panel
stated these cosmetic ingredients were safe in the present prac-
tices of use. The Expert Panel reviewed newly available studies
since that assessment, along with updated information regard-
ing types and concentrations of use. The Panel confirmed the
safety of Cetearyl Alcohol, Cetyl Alcohol, Isostearyl Alcohol,
Myristyl Alcohol, and Behenyl Alcohol in the practices of use
and concentrations as given in Table 5, and did not reopen the
safety assessment.

DISCUSSION
Cetearyl Alcohol was used in 56 cosmetic products in 1982,

based on voluntary reports provided to FDA by industry, with use
concentrations ranging from >1% to 25% (Elder 1988). In 2006,
Cetearyl Alcohol was reportedly used in 1435 cosmetic products
(FDA 2006). Data from an industry survey in 2005 indicated
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TABLE 5
Current and historical cosmetic product uses and concentrations for Cetearyl Alcohol, Cetyl Alcohol, Isostearyl Alcohol,

Myristyl Alcohol, and Behenyl Alcohol

Product category

1982 ingredient
uses

(Elder 1988)

2006 ingredient
uses

(FDA 2006)

1982
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Cetearyl Alcohol
Baby products

Shampoos — — — 1
Lotions, oils, powders, and creams — 2 — <0.3–5
Other — 1 — 1

Bath products
Oils, tablets, and salts — — — 0.001–0.1
Soaps and detergents 1 3 >10–25 0.004–2
Bubble baths — — — 0.001
Other — 5 — 4

Eye makeup
Eyebrow pencils — 1 — —
Eyeliners — 1 — 0.4–7
Eye shadow — 1 — 0.4
Eye lotions — 2 — 1–5
Eye makeup remover 1 1 >1–5 2–3
Mascara 1 2 >1–5 0.8–3
Other — 2 — 0.9

Fragrance products
Colognes and toilet waters — — — 0.0002–1
Perfumes — 9 — —
Other — 8 — 5

Noncoloring hair care products
Conditioners 6 152 >0.1–10 0.05–9
Sprays/aerosol fixatives — — — 0.6–2
Straighteners 3 16 >5–10 5–7
Permanent waves — 11 — —
Rinses 1 9 >0.1–1 8
Shampoos 1 9 >1–5 0.2–14
Tonics, dressings, etc. — 8 — 4–10
Wave sets — 5 — 4
Other — 28 — 0.7–6

Hair-coloring products
Dyes and colors — 579 — 2–15
Tints — 26 — —
Rinses — — — 3
Color sprays — 2 — —
Lighteners with color — 10 — 1
Bleaches — 9 — 2–9
Other — 43 — 2a

Makeup
Blushers — — — 2–5
Face powders — 1 — —
Foundations 2 10 >0.1–1 1–6
Lipsticks — 13 — 2–6

(Continued on next page)
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TABLE 5
Current and historical cosmetic product uses and concentrations for Cetearyl Alcohol, Cetyl Alcohol, Isostearyl Alcohol,

Myristyl Alcohol, and Behenyl Alcohol (Continued)

Product category

1982 ingredient
uses

(Elder 1988)

2006 ingredient
uses

(FDA 2006)

1982
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Makeup bases — 1 — 3
Rouges 1 — >0.1–1 —
Other 1 3 >1–5 0.5–6

Nail care products
Cuticle softeners — 1 — —
Nail polishes and enamels — — — 0.8–8
Other — 1 — —

Personal hygiene products
Underarm deodorants — 1 — 0.3–6
Other 1 6 >5–10 0.4–4

Shaving products
Aftershave lotions 2 2 >0.1–1 0.001–2
Shaving cream 4 2 >1–5 0.001–10
Other — — — 0.8

Skin care products
Skin cleansing creams, lotions, liquids, and pads 4 53 >1–5 0.5–5
Depilatories — 15 — 3–8
Face and neck creams, lotions, powder, and sprays 46 1–6

11b >0.1–10b

Body and hand creams, lotions, powder, and sprays 105 1–13
Foot powders and sprays — 4 — 6
Foot creams — — — 1–9
Moisturizers 7 122 >0.1–25 0.6–10
Night creams, lotions, powder, and sprays 2 16 >1–5 0.4–5
Paste masks/mud packs 4 18 >1–10 0.5–4
Skin fresheners — 1 — —
Other 3 39 >1–25 2–5

Suntan products
Suntan gels, creams, liquids, and sprays — 7 — 0.3–3
Indoor tanning preparations — 17 — 2–6
Other — 6 — <0.03–2

Total uses/ranges for Cetearyl Alcohol 56 1435 >0.1–25 0.0002–15
Cetyl Alcohol

Baby products
Shampoos — — — 2
Lotions, oils, powders, and creams 12 16 >0.1–5 2–3
Other — 1 — —

Bath products
Oils, tablets, and salts 8 — ≤0.1–5 2
Soaps and detergents 1 11 >5–10 0.0005–7
Bubble baths — — — 0.2
Other 4 4 >0.1–5 3–4

Eye makeup
Eyebrow pencils 6 14 >1–5 3–7
Eyeliners 30 16 ≤ 0.1–5 0.2–5
Eye shadow 169 19 ≤ 0.1–10 0.2–3

(Continued on next page)
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TABLE 5
Current and historical cosmetic product uses and concentrations for Cetearyl Alcohol, Cetyl Alcohol, Isostearyl Alcohol,

Myristyl Alcohol, and Behenyl Alcohol (Continued)

Product category

1982 ingredient
uses

(Elder 1988)

2006 ingredient
uses

(FDA 2006)

1982
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Eye lotions 1 7 >0.1–1 0.8–3
Eye makeup remover 4 8 >0.1–5 0.5–2
Mascara 8 34 >0.1–5 1–5
Other 26 20 >0.1–5 0.2–3

Fragrance products
Colognes and toilet waters 12 3 >0.1–25 0.04–2
Perfumes 7 — >1–50 0.1–9
Powders 4 — >0.1–5 0.4
Sachets 59 16 >0.1–50 —
Other 26 28 ≤0.1–10 0.4–3

Noncoloring hair care products
Conditioners 163 332 ≤0.1–25 2–8
Sprays/aerosol fixatives 2 — ≤0.1–5 —
Straighteners 32 — >0.1–25 1–7
Permanent waves 3 4 ≤0.1–1 0.6
Rinses 52 20 ≤0.1–5 1–7
Shampoos 9 59 ≤0.1–5 0.08–4
Tonics, dressings, etc. 17 27 ≤0.1–10 0.000002–8
Wave sets — — — 6
Other 9 28 ≤0.1–5 —

Hair-coloring products
Dyes and colors 1 198 >0.1–1 3–10
Tints — 1 — —
Rinses — — — 4
Shampoos 2 1 >0.1–1 —
Color sprays — 1 — —
Lighteners with color — 7 — —
Bleaches 12 29 >0.1–10 0.7–5
Other 5 7 >0.1–25 —

Makeup
Blushers 40 10 ≤0.1–25 0.01–3
Face powders 24 14 >0.1–5 0.4–3
Foundations 68 58 ≤0.1–10 0.2–7
Leg and body paints 3 — >0.1–1 —
Lipsticks 573 215 ≤0.1–25 0.9–7
Makeup bases 134 66 ≤0.1–10 3
Rouges 13 — ≤0.1–5 0.000005
Makeup fixatives 2 3 ≤0.1–1 1
Other 11 37 >0.1–5 1–7

Nail care products
Cuticle softeners 6 8 >0.1–5 1–5
Creams and lotions 8 2 >0.1–10 1–2
Nail polishes and enamels — — — 0.03
Nail polish and enamel removers — — — 0.0001
Other 2 >0.1–5 0.03–4c

(Continued on next page)
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TABLE 5
Current and historical cosmetic product uses and concentrations for Cetearyl Alcohol, Cetyl Alcohol, Isostearyl Alcohol,

Myristyl Alcohol, and Behenyl Alcohol (Continued)

Product category

1982 ingredient
uses

(Elder 1988)

2006 ingredient
uses

(FDA 2006)

1982
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Personal hygiene products
Underarm deodorants 20 27 >0.1–5 0.00008–8
Feminine deodorants 1 — >0.1–1 —
Other 29 10 >0.1–10 0.2–2
Aftershave lotions 11 14 ≤0.1–5 0.01–2
Preshave lotions 1 1 >0.1–1 0.01
Shaving cream 25 25 ≤0.1–5 0.2–2
Other 10 8 >0.1–5 <0.3

Skin care products
Skin cleansing creams, lotions, liquids, and pads 169 207 ≤0.1–25 0.2–15
Depilatories 9 10 >1–10 0.8
Face and neck creams, lotions, powder, and sprays 138 0.1–7

322b ≤0.1–25b

Body and hand creams, lotions, powder, and sprays 341 .04–5
Foot powders and sprays 2 9 >0.1–5 2–5
Foot cream — — — 6
Moisturizers 287 381 ≤0.1–10 0.4–3
Night creams, lotions, powder, and sprays 95 96 ≤0.1–10 1–4
Paste masks/mud packs 13 51 >0.1–5 0.8–5
Skin fresheners 2 3 >0.1–5 0.5–5
Skin lighteners 13 N/Ad >0.1–5 N/Ad

Hormone preparations 3 N/Ad >0.1–10 N/Ad

Wrinkle smoothers (removers) 6 — >0.1–5 —
Other 47 152 >0.1–25 0.8–3

Suntan products
Suntan gels, creams, liquids and sprays 42 44 ≤0.1–5 0.6–4
Indoor tanning preparations 7 26 >0.1–5 0.3–2
Other 12 18 >0.1–5 0.3

Total uses/ranges for Cetyl Alcohol 2694 2931 ≤0.1–50 0.000002–15
Isostearyl Alcohol

Baby products
Other — — — 3 f

Bath products
Oils, tablets, and salts 2 — >1–5 —
Soaps and detergents — — — 3

Eye makeup
Eyeliners — — — 44
Eye shadow — 1 — 0.001–45
Eye makeup remover — — — 1
Mascara — 2 — —

Fragrance products
Colognes and toilet waters 3 1 >1–50 —
Perfumes — 1 — 35
Other 2 — >1–10 —

(Continued on next page)
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TABLE 5
Current and historical cosmetic product uses and concentrations for Cetearyl Alcohol, Cetyl Alcohol, Isostearyl Alcohol,

Myristyl Alcohol, and Behenyl Alcohol (Continued)

Product category

1982 ingredient
uses

(Elder 1988)

2006 ingredient
uses

(FDA 2006)

1982
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Noncoloring hair care products
Conditioners 1 7 >0.1–1 0.06–2
Rinses 2 — >0.1–5 —
Tonics, dressings, etc. — 1 — 5
Other — 3 — —

Hair-coloring products
Dyes and colors — — — 0.2

Makeup
Blushers 21 — >1–5 —
Face powders — — — 0.001–0.02
Foundations — — — 0.05–3
Lipsticks 5 1 >0.1–25 0.001–50
Makeup bases — — — 14
Rouges — — — 0.1
Other 1 1 >25–50 0.01–45g

Nail care products
Nail polishes and enamels — — — 0.03
Personal hygiene products
Underarm deodorants — — — 0.02–3
Shaving products
Aftershave lotions — — — 0.05–2

Skin care products
Face and neck creams, lotions, powder, and sprays — 0.02–2

1b >0.1–1b

Body and hand creams, lotions, powder, and sprays 2 0.05–5
Foot powders and sprays — — — 0.05
Moisturizers 2 — >0.1–5 —
Night creams, lotions, powder, and sprays 1 — >1–5 —
Other — — — 0.03

Suntan products
Suntan gels, creams, liquids and sprays — — — 0.2–0.8

Total uses/ranges for Isostearyl Alcohol 41 20 >0.1–50 0.001–50
Myristyl Alcohol

Bath products
Soaps and detergents — 2 — 0.003–0.4

Eye makeup
Eyebrow pencils — — — 2
Eyeliners — — — 2
Eye shadow — — — 0.5–5

Fragrance products
Colognes and toilet waters — — — 0.0005–12

Noncoloring hair care products
Conditioners 1 10 >1–5 0.000001–7
Sprays/aerosol fixatives — — — 0.0001
Straighteners — — — 0.6
Shampoos 1 1 >0.1–1 0.00007–1

(Continued on next page)
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TABLE 5
Current and historical cosmetic product uses and concentrations for Cetearyl Alcohol, Cetyl Alcohol, Isostearyl Alcohol,

Myristyl Alcohol, and Behenyl Alcohol (Continued)

Product category

1982 ingredient
uses

(Elder 1988)

2006 ingredient
uses

(FDA 2006)

1982
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Tonics, dressings, etc. — — — 0.05–5
Other — 7 — —

Hair coloring products
Dyes and colors — 36 — —

Makeup
Face powders — — — 0.0001
Foundations 1 1 >1–5 —
Lipsticks — — — 0.9–4
Makeup bases 4 — >1–5 —
Other — — — 2

Nail care products
Cuticle softeners 1 — >1–5 —
Personal hygiene products
Underarm deodorants — 1 — 0.0001–3

Shaving products
Aftershave lotions 1 3 >0.1–1 3
Beard softeners 2 — >1–5 —
Shaving cream 1 — >1–5 2–3
Other 2 4 >0.1–5 <0.3
Skin care products
Skin cleansing creams, lotions, liquids, and pads 1 4 ≤ 0.1 —
Face and neck creams, lotions, powder, and sprays 6 0.0001–6

5b >0.1–5b

Body and hand creams, lotions, powder, and sprays 4 0.07–6
Moisturizers 8 10 >0.1–5 0.5
Night creams, lotions, powder, and sprays 1 — >0.1–1 3
Paste masks/mud packs 1 — >0.1–1 —
Skin fresheners — — — 0.8–2
Other 1 2 >1–5 0.07

Suntan products
Suntan gels, creams, liquids, and sprays — — — 1–2
Indoor tanning preparations — — — 1

Total uses/ranges for Myristyl Alcohol 31 91 ≤0.1–5 0.000001–12
Behenyl Alcohol

Baby products
Lotions, oils, powders, and creams — — — 0.9
Other — — — 3e

Bath products
Soaps and detergents — — — 0.2–3

Eye makeup
Eyebrow pencils 4 6 >10–25 26
Eyeliners 18 22 >5–50 0.5–17
Eye shadow 9 1 >10–50 4–25
Eye lotions — 2 — 0.6
Mascara — — 0.4–1

(Continued on next page)
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TABLE 5
Current and historical cosmetic product uses and concentrations for Cetearyl Alcohol, Cetyl Alcohol, Isostearyl Alcohol,

Myristyl Alcohol, and Behenyl Alcohol (Continued)

Product category

1982 ingredient
uses

(Elder 1988)

2006 ingredient
uses

(FDA 2006)

1982
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Other — — — 0.4–2
Fragrance products

Other — 1 — 1
Noncoloring hair care products

Conditioners — 27 — 0.3–10
Permanent waves — — — 1
Rinses — 1 — 2
Shampoos — 11 — 1–2
Tonics, dressings, etc. — 1 — —
Other — 2 — —

Hair coloring products
Bleaches — — — 3

Makeup
Foundations — — — 0.4–2
Lipsticks 11 4 >10–50 0.01–0.5
Makeup bases — 15 — 3
Makeup fixatives — 1 — 0.4
Other 1 6 >10–25 1–2

Nail care products
Cuticle softeners — 1 — —

Personal hygiene products — — —
Underarm deodorants — — — 0.06–0.3

Shaving products
Aftershave lotions — 1 — —
Preshave lotions — — — 1
Other — — — <0.3

Skin care products
Skin cleansing creams, lotions, liquids, and pads — 6 — 0.2–2
Face and neck creams, lotions, powder, and sprays 22 0.7–8

—b —b

Body and hand creams, lotions, powder, and sprays 9 0.6–4
Foot powders and sprays — 1 — 4
Moisturizers — 66 — 0.2–3
Night creams, lotions, powder and sprays — 9 — 0.8–4
Paste masks/mud packs — 5 — 0.5–4
Skin fresheners — 2 — 1
Other — 7 — 0.3–4

Suntan products
Suntan gels, creams, liquids and sprays — — — 0.4–3
Indoor tanning preparations — 1 — 0.9–3

Total uses/ranges for Behenyl Alcohol 43 230 >5—50 0.01–26

aTemporary, wash-off hair color.
bIn 1982, these categories were combined.
cIncludes a nail conditioner at 3%.
d No longer considered a cosmetic product category.
eSoap at 3%.
f Concealer at 45%.
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that Cetearyl Alcohol was used at concentrations ranging from
0.0002% to 15% (CTFA 2005).

The most widely used ingredient of this group, Cetyl Al-
cohol, was used in 2694 cosmetic products in 1982, based on
voluntary reports provided to FDA by industry, with use con-
centrations ranging from ≤0.1% to 50% (Elder 1988). In 2006,
Cetyl Alcohol was reportedly used in 2931 cosmetic products
(FDA 2006). Data from an industry survey in 2005 indicated
that Cetearyl Alcohol was used at concentrations ranging from
0.000002% to 15% (CTFA 2005).

Isostearyl Alcohol was used in 41 cosmetic products in 1982,
based on voluntary reports provided to FDA by industry, with use
concentrations ranging from >1% to 50% (Elder 1988). In 2006,
Isostearyl Alcohol was reportedly used in 20 cosmetic products
(FDA 2006). Data from an industry survey in 2005 indicated
that Isostearyl Alcohol was used at concentrations ranging from
0.001% to 50% (CTFA 2005).

Myristyl Alcohol was used in 31 cosmetic products in 1982,
based on voluntary reports provided to FDA by industry, with use
concentrations ranging from≤0.1% to 5% (Elder 1988). In 2006,
Myristyl Alcohol was reportedly used in 91 cosmetic products
(FDA 2006). Data from an industry survey in 2005 indicated
that Cetearyl Alcohol was used at concentrations ranging from
0.000001% to 12% (CTFA 2005).

Behenyl Alcohol was used in 43 cosmetic products in 1982,
based on voluntary reports provided to FDA by industry, with use
concentrations ranging from >5% to 50% (Elder 1988). In 2006,
Behenyl Alcohol was reportedly used in 230 cosmetic products
(FDA 2006). Data from an industry survey in 2005 indicated
that Behenyl Alcohol was used at concentrations ranging from
0.01% to 26% (CTFA 2005).

The CIR Expert Panel recognized that certain ingredients in
this group are reportedly used in a given product category, but
the concentration of use is not available. For other ingredients in
this group, information regarding use concentration for specific
product categories is provided, but the number of such products
is not known. In still other cases, an ingredient is not in current
use, but may be used in the future. Although there are gaps in
knowledge about product use, the overall information available
on the types of products in which these ingredients are used and
at what concentration indicate a pattern of use.
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Cocoamphoacetate, Cocoamphopropionate,
Cocoamphodiacetate, and Cocoamphodipropionate

CONCLUSION
In a safety assessment of Cocoamphoacetate, Co-

coamphopropionate, Cocoamphodiacetate, and Cocoampho-
dipropionate (Elder, 1990), the Cosmetic Ingredient review
(CIR) Expert Panel stated these cosmetic ingredients were safe
as used. The Expert Panel reviewed newly available studies since
that assessment, along with updated information regarding types
and concentrations of use. The Panel confirmed the safety of Co-
coamphoacetate, Cocoamphopropionate, Cocoamphodiacetate,
and Cocoampho-dipropionate in the practices of use and con-
centrations as given in Table 6, and did not reopen the safety
assessment.

DISCUSSION
The Panel noted that the names for these ingredients in

the International Cosmetic Ingredient Dictionary and Hand-
book (Gottschalck and McEwen 2006) have changed—they
are now Sodium Cocoamphoacetate, Sodium Cocoamphopropi-
onate, Disodium Cocoamphodiacetate, and Disodium Cocoam-
phodipropionate, respectively.

Sodium Cocoamphoacetate was used in five cosmetic prod-
ucts in 1989, based on voluntary reports provided to FDA by
industry with concentrations ranging from >1% to 10% (Elder
1990). In 2005, Sodium Cocoamphoacetate was reportedly used
in 46 cosmetic products (FDA 2006). Data from an industry sur-
vey in 2006 indicated that Sodium Cocoamphoacetate was used
at concentrations ranging from 0.9% to 18% (CTFA 2006).

Sodium Cocoamphopropionate was not in use in 1989, based
on voluntary reports provided to FDA by industry (Elder 1990).
In 2005, Sodium Cocoamphopropionate was reportedly used in
seven cosmetic products (FDA 2006). Data from an industry
survey in 2006 indicated that Sodium Cocoamphopropionate
was used at concentrations ranging from 0.3% to 10% (CTFA
2006).

Disodium Cocoamphodiacetate was used in 30 cosmetic
products in 1989, based on voluntary reports provided to FDA
by industry with concentrations ranging from ≤0.1% to 50%
(Elder 1990). In 2005, Disodium Cocoamphodiacetate was re-
portedly used in 194 cosmetic products (FDA 2006). Data from
an industry survey in 2006 indicated that Sodium Cocoampho-

diacetate was used at concentrations ranging from 0.0006% to
12% (CTFA 2006).

Disodium Cocoamphodipropionate was used in 17 cosmetic
products in 1989, based on voluntary reports provided to FDA by
industry with concentrations ranging from >1% to 25% (Elder
1990). In 2005, Disodium Cocoampho-dipropionate was report-
edly used in 72 cosmetic products (FDA 2006). Data from an in-
dustry survey in 2006 indicated that Sodium Cocoamphodipro-
pionate was used at concentrations ranging from 0.008% to 15%
(CTFA 2006).

The CIR Expert Panel recognized that certain ingredients in
this group are reportedly used in a given product category, but
the concentration of use is not available. For other ingredients in
this group, information regarding use concentration for specific
product categories is provided, but the number of such products
is not known. Although there are gaps in knowledge about prod-
uct use, the overall information available on the types of products
in which these ingredients are used and at what concentration
indicate a pattern of use. The Panel acknowledged that uses of
these ingredients in leave-on products has increased, including
uses in baby products, but considered that the original safety
assessment adequately addressed the safety of leave-on uses.
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Diazolidinyl Urea

CONCLUSION
In a safety assessment of Diazolidinyl Urea (Elder 1990), the

Cosmetic Ingredient Review (CIR) Expert Panel stated that this
ingredient is safe up to a maximum concentration of 0.5%. The
Expert Panel reviewed newly available studies since that assess-
ment, along with updated information regarding types and con-
centration of use. The Panel confirmed that Diazolidinyl Urea is
safe up to a maximum concentration of 0.5%, which is consis-
tent with the present practices of use and concentrations given
in Table 7, and did not reopen the safety assessment.

DISCUSSION
Diazolidinyl Urea was used in 95 products in 1987, based on

voluntary reports provided to FDA by industry, at concentrations
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TABLE 6
Historical and current cosmetic product uses and concentrations for Sodium Cocoamphoacetate, Sodium Cocoamphopropionate,

Disodium Cocoamphodiacetate, and Disodium Cocoamphodipropionate

Product category
1989 uses

(Elder 1990)
2005 uses

(FDA 2006)

1989
concentrations
(Elder 1990)

(%)

2006
concentrations
(CTFA 2006)

(%)

Sodium Cocoamphoacetate
Baby Care

Other baby care — — — 4b

Bath
Soaps and detergents — 4 — 3–18
Bubble baths — 4 — 0.09

Noncoloring hair care
Conditioners — 3 — 2
Permanent waves — 1 — —
Shampoos 5 11 >1–10 1–6
Tonics, dressings, etc. — — — 0.1

Hair coloring
Dyes and colors — — — 0.7
Other hair coloring — 2 — —

Makeup
Othermakeup — — — 3

Personal hygiene
Douches — — — 0.8–2
Other personal hygiene — 18 — —

Skin care products
Skin cleansing creams, lotions, liquids, and pads — 3 — 2–5

Total uses/ranges for Sodium Cocoamphoacetate 5 46 >1–10 0.09–18
Sodium Cocomaphopropionate

Bath
Other bath — — — 10c

Noncoloring hair care products
Conditioners — — — 3–5
Permanent waves — — — 0.3
Shampoos — 3 — 8
Tonics, dressings, etc. — 2 — —
Other — 2 — —

Total uses/ranges for Sodium Cocoamphopropionate — 7 — 0.3–10
Disodium Cocoamphodiacetate

Baby Care
Shampoos — 1 — 2–7
Other — 7 — —

Bath
Oils, tablets, and salts — 1 — —
Soaps and detergents — 7 — 2–9
Capsules — 1 — —
Other bath — 6 — 4–8

Eye makeup
Eye makeup remover — 15 — 0.005–0.8
Mascara — — 0.05

(Continued on next page)
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TABLE 6
Historical and current cosmetic product uses and concentrations for Sodium Cocoamphoacetate, Sodium Cocoamphopropionate,

Disodium Cocoamphodiacetate, and Disodium Cocoamphodipropionate (Continued)

Product category
1989 uses

(Elder 1990)
2005 uses

(FDA 2006)

1989
concentrations
(Elder 1990)

(%)

2006
concentrations
(CTFA 2006)

(%)

Noncoloring hair care
Straighteners — 1 — —
Permanent waves — 8 — —
Shampoos 13 82 >1–50 2–8

Hair coloring
Dyes and colors — 1 — —
Rinses — — — 5
Shampoos — 4 — —

Makeup
Foundations — — — 0.0006
Lipsticks — — — 5

Personal hygiene
Feminine deodorants — — — 0.09
Other personal hygiene — 5 — 0.05–2d

Shaving products
Aftershave lotions — 1 — —
Shaving cream — 1 — —

Skin care
Cleansing creams, lotions, etc. 10 36 ≤0.1–25 0.5–12
Depilatories — — — 5
Face and neck skin care — 3 — 0.03
Foot powders and sprays — — — 0.2
Moisturizers — 2 — —
Night skin care — — — 0.06
Paste masks/mud packs — 7 — —
Skin fresheners — 2 — —
Other skin care — 2 — 0.04—10

Suntan
Suntan gels, creams, liquids and sprays — — — 0.004
Other suntan — 1 — —

Miscellaneous other cosmeticsa 7a — ≤0.1–10a —

Total uses/ranges for Disodium Cocoamphodiacetate 30 194 ≤0.1–50 0.0006–12
Disodium Cocoamphodipropionate

Baby care
Other baby care — 1 — —

Bath
Soaps and detergents — 3 — 8

Noncoloring hair care products
Conditioners — 14 — 0.2
Sprays/aerosol fixatives — — — 1
Shampoos 8 27 >1–25 15
Tonics, dressings, etc. - 4 — 0.8
Other bath 7 15 >1–25 —

(Continued on next page)
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TABLE 6
Historical and current cosmetic product uses and concentrations for Sodium Cocoamphoacetate, Sodium Cocoamphopropionate,

Disodium Cocoamphodiacetate, and Disodium Cocoamphodipropionate (Continued)

Product category
1989 uses

(Elder 1990)
2005 uses

(FDA 2006)

1989
concentrations
(Elder 1990)

(%)

2006
concentrations
(CTFA 2006)

(%)

Hair coloring
Dyes and colors — 3 — 0.008

Personal hygiene
Other personal hygiene — — — 0.5e

Skin care
Cleansing creams, lotions, etc. 2 5 >1–10 7

Total uses/ranges for Disodium Cocoamphodipropionate 17 72 >1–25 0.008–15

aCategory previously used which does not correspond to any current categories.
bBaby cleansing gel.
cShower gel.
d Perineal wipe (0.05%); feminine wash (2%).
ePerineal wipe.

of ≤1% to 5% (Elder 1990). Data provided to FDA in 2006
indicated that Diazolidinyl Urea was being used in 756 products
(FDA 2006). Current use concentration data from a cosmetics
industry survey indicated that Diazolidinyl Urea was being used
in cosmetics at concentrations ranging from 0.00003% to 0.5%
(CTFA 2006). Ingredient use and concentration data are included
in Table 7.

The Expert Panel recognized data gaps regarding use and
concentration of this ingredient. However, the overall informa-
tion available on types of products in which this ingredient is
used and at what concentration indicate a pattern of use, which
was considered by the Expert Panel in assessing safety.

Diazolidinyl Urea is a formaldehyde-releasing preservative,
and the presence of free formaldehyde in cosmetic products pre-
served with this ingredient was addressed in the original discus-
sion by noting that, due to the skin sensitivity of some individuals
to formaldehyde, this ingredient should be used at the minimum
effective concentration (not to exceed 0.2%) and that there was
no indication that the use of Diazolidinyl Urea as used in cos-
metic products would release formaldehyde at concentrations
that would exceed the limits recommended for formaldehyde
(Elder 1990).

In a presentation at the December 4–5, 2006, CIR Expert
Panel meeting, Dr. John Merianos, with International Spe-
cialty Products, reviewed the chemistry of formaldehyde releas-
ing preservatives. He emphasized the fundamental equilibrium
that exists between these compounds and free formaldehyde
itself, resulting in a steady state of availability of formalde-
hyde in aqueous solutions. Knowing the chemistry, he sug-
gested, allows a calculation of the amount of free formalde-
hyde, which exists in a low balance. For example, at a use
level of 0.6% Imidazolidinyl Urea (aq.), the steady state con-

centration of free formaldehyde is only 0.23 ppm, and for Di-
azolidinyl Urea at 0.5% (aq.), the level of free formaldhyde is
only 0.40 ppm. Dr. Merianos concluded that not all formalde-
hyde releasing preservatives are equivalent, but, in all cases, the
level of free formaldehyde is sufficiently low that maximum use
levels of the preservatives cannot result in hazardous levels of
formaldehyde.

The Expert Panel recognized that while earlier studies (Elder
1990) indicated that Diazolidinyl Urea was not genotoxic in
bacterial or mammalian systems, but acknowledged that more
recent genotoxicity data (Pfuhler and Wolf 2002) in which the
authors concluded that this preservative is a weak mutagen. The
Panel’s review of the experimental procedure determined that the
assay included a preincubation step that allowed the generation
of additional free formaldehyde; this was likely the reason for
the weak mutagenic effect.
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TABLE 7
Historical and current cosmetic product uses and concentrations for Diazolidinyl Urea

Product category
(FDA 2005)

1987
ingredient uses
(Elder 1990)

2006
ingredient uses

(FDA 2006)

1987
concentrations
(Elder 1990)

(%)

2006
concentrations
(CTFA 2006)

(%)

Baby products 3a ≤ 1a

Shampoos 1 0.2–0.3
Lotions, oils, powders, and creams 2 0.2–0.3
Other 1 0.2

Bath products
Oils, tablets, and salts — 3 — 0.3
Soaps and detergents — 10 — 0.0005–0.3
Bubble baths 10 3 ≤ 10 0.0002
Other 21 — 0.3

Eye makeup 11a ≤ 1a

Eyebrow pencils — 0.2
Eyeliners 11 0.2–0.4
Eye shadow 30 0.1–0.5
Eye lotions 2 0.2–0.3
Eye makeup remover 4 0.002–0.3
Mascara 31 0.09–0.3
Other 18 0.2–0.3b

Fragrance products
Colognes and toilet waters — — — 0.0009–0.2
Perfumes — — — 0.0003–0.3
Powders 8 9 ≤ 1 − 5 0.2–0.3
Other — 2 — 0.0006

Noncoloring hair products 3a ≤ 1a

Conditioners 39 0.2–0.3
Sprays/aerosol fixatives 1 0.3
Straighteners 4 —
Rinses 6 0.2–0.3
Shampoos 36 0.2–0.5
Tonics, dressings, etc. 44 0.06–0.4
Wave sets 2 0.3
Other 28 0.3

Hair-coloring products
Dyes and colors — 8 — 0.1
Rinses — — — 0.2–0.3
Color sprays — 1 — —

Makeup 16a ≤ 1a

Blushers 13 0.3–0.5
Face Powders 19 0.2–0.3
Foundations 14 0.2–0.5
Lipstick — 0.05–0.5
Makeup bases 14 0.2–0.3
Rouges — 0.3
Makeup fixatives 2 —
Other 6 0.2–0.3c

Nail care products 3a ≤ 1a

Basecoats and undercoats 1 —
(Continued on next page)
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TABLE 7
Historical and current cosmetic product uses and concentrations for Diazolidinyl Urea (Continued)

Product category
(FDA 2005)

1987
ingredient uses
(Elder 1990)

2006
ingredient uses

(FDA 2006)

1987
concentrations
(Elder 1990)

(%)

2006
concentrations
(CTFA 2006)

(%)

Cuticle softeners 1 0.2–0.3
Nail creams and lotions — 0.2–0.3
Other 1 0.05d

Personal hygiene products
Underarm deodorants — 2 — —
Douches — — — 0.2
Feminine deodorants — — — 0.2
Other — 15 — 0.2–0.3

Shaving products
Aftershave lotions 1 7 ≤ 1 0.2–0.4
Preshave lotions — — — 0.2–0.3
Shaving cream — 6 — 0.05–0.3
Other — 3 — 0.08–0.3

Skin care products
Skin cleansing creams, lotions, liquids, and pads 7 44 ≤ 1 0.0006–0.3
Face and neck creams, lotions, powder, and sprays — 32 — 0.001–0.4
Body and hand creams, lotions, powder, and sprays — 53 — 0.0002–0.4
Foot powders and sprays — 1 — 0.00003–0.3e

Moisturizers 26 98 ≤ 1 0.2–0.4
Night creams, lotions, powder, and sprays — 11 — 0.2–0.3
Paste masks/mud packs — 29 — 0.2–0.3
Skin fresheners — 22 — 0.2–0.3
Other 7 37 ≤ 1 0.002–0.5 f

Suntan products
Suntan gels, creams, liquids, and sprays — 3 — 0.2–0.4
Indoor tanning preparations — 5 — 0.2–0.3
Other — — — 0.2

Total uses/ranges for Diazolidinyl Urea 95 756 ≤1–5 0.00003–0.5

aThese categories were combined when the original safety assessment was performed and are now two or more separate categories.
b0.2% reported in an eye cream.
c0.2% reported in a concealer.
d Manicure exfoliator.
e0.3% reported in a foot cream.
f 0.002% reported in a hand sanitizer; 0.2% in a pore strip and a toner; and 0.3% in a facial refinisher and a massage oil.
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Disperse Black 9

CONCLUSION
In a safety assessment of disperse black 9 (Elder 1986), the

Cosmetic Ingredient Review (CIR) Expert Panel stated that this
ingredient was safe as a cosmetic ingredient in cosmetics in
present practices of use and concentration. No new safety test
data were found since that assessment, but the Expert Panel did
review current use and concentration data. The panel confirmed
the safety of Disperse Black 9 in the practices of use and con-
centrations given in Table 8.

DISCUSSION
The CIR Expert Panel concluded that the available epidemiol-

ogy studies are insufficient to conclude there is a causal relation-
ship between hair dye use and cancer and other end points; see
Hair Dye Epidemiology for a discussion and list of references.
A presentation of the available hair dye epidemiology data is
available at http://www.cir-safety.org/findings.shtml. The Panel
stated that use of direct hair dyes, such as Disperse Black 9,
although not the focus in all investigations, appears to have little
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TABLE 8
Current and historical cosmetic product uses and concentrations for Disperse Black 9

Product category

1981 ingredient
uses

(Elder 1988)

2002 ingredient
uses

(FDA 2002)

1981
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Hair dyes and colors 69 101 < 0.1–1 0.3–0.5

Total uses/ranges for Disperse Black 9 69 101 ≤ 0.1–1 0.3–0.5

evidence of an association with adverse events as reported in
epidemiology studies.

The Expert Panel recognized that Disperse Black 9 may be
a sensitizer. However, hair dyes containing these ingredients, as
coal tar hair dye products are exempt from the principal adulter-
ation provision and from the color additive provisions in sections
601 and 706 of the Federal Food, Drug, and Cosmetic Act, when
the label bears a caution statement and patch test instructions
for determining whether the product causes skin irritation. The
Expert Panel expects that continuing to follow this procedure
will identify prospective individuals who would have an irrita-
tion/sensitization reaction and allow them to avoid significant
exposures.
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DMDM Hydantoin

CONCLUSION
In a safety assessment on the formaldehyde releasing preser-

vative, DMDM Hydantoin (Elder 1987), the Cosmetic Ingredi-
ent Review (CIR) Expert Panel concluded that this ingredient
was safe as used in cosmetic products. Studies available since
that safety assessment was completed, along with updated infor-
mation regarding uses and use concentrations, were considered.
The Expert Panel confirmed that DMDM Hydantoin is safe in

the practices of use and concentration given in Table 9, and
determined not to reopen this safety assessment.

DISCUSSION
DMDM Hydantoin was reported as being used in a total of

115 cosmetic products in 1981. Data provided by FDA in 2002
indicated that DMDM Hydantoin was being used in 963 cos-
metic products. Current use concentration data indicate a slightly
lower maximum use concentration of 0.8%, compared to the 1%
maximum use concentration that was reported in 1981.

The Panel noted that the present practices of use of DMDM
Hydantoin would not result in more than 0.2% free formalde-
hyde, which is the concentration limit for free formaldehyde in
cosmetic products that was previously established by the CIR
Expert Panel. The Panel also noted that the North American Con-
tact Dermatitis Group (NACDG) patch test results for DMDM
Hydantoin in large populations of patients with suspected al-
lergic contact dermatitis indicated that the frequency of allergic
reactions to DMDM Hydantoin has not increased over time.
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TABLE 9
Current and historical cosmetic product uses and concentrations for DMDM Hydantoin

Product category

1981 ingredient
uses

(Elder 1987)

2002 ingredient
uses

(FDA 2002)

1981
concentrations
(Elder 1987)

(%)

2005
concentrations
(CTFA 2005)

(%)

Baby products
Shampoos — 4 — 0.2
Lotions, oils, powders, and creams — 1 — 0.2a

Other — 3 — 0.3–0.5
Bath products

Oils, tablets, and salts — 3 — 0.0003–0.3
Soaps and detergents 6 68 >0.1–1 0.1–0.8
Bubble baths 5 14 ≤0.1–1 0.2–0.3
Other 1 — — 0.1–0.5b

Eye makeup
Eye shadow — 1 — 0.02
Eye lotion 1 — >0.1–1 0.00001
Eye makeup remover — — — 0.0003–0.3
Mascara — 4 — 0.004–0.4
Other — 7 — 0.002–0.1

Fragrance products
Colognes and toilet waters — 1 — 0.2
Other — 10 — 0.1

Noncoloring hair products
Conditioners 19 189 ≤0.1–1 0.1–0.4
Sprays/aerosol fixatives — 3 — —
Permanent waves — 5 — —
Rinses 7 1 >0.1–1 —
Shampoos 35 234 ≤0.1–1 0.0005–0.6
Tonics, dressings, etc. 4 95 >0.1–1 0.2–0.5
Wave sets — 11 — —
Other — 65 — 0.2–0.3c

Hair coloring products
Dyes and colors — 10 — —
Shampoos 1 10 >0.1–1 —
Other — 1 — —
Foundations 8 8 >0.1–1 0.004–0.1

Makeup
Lipsticks — 3 — 0.1–0.2
Makeup bases 5 5 >0.1–1 —
Other — 1 — 0.004–0.25

Nail care products
Nail polishes and enamels — 1 — 0.006

Personal hygiene products
Underarm deodorants — — — 0.2
Other 1 27 >0.1–1 0.06–0.5d

Shaving products
Aftershave lotions — — — 0.2–0.7
Shaving cream — 1 — 0.09–0.2
Other — 7 — 0.2

(Continued on next page)
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TABLE 9
Current and historical cosmetic product uses and concentrations for DMDM Hydantoin (Continued)

Product category

1981 ingredient
uses

(Elder 1987)

2002 ingredient
uses

(FDA 2002)

1981
concentrations
(Elder 1987)

(%)

2005
concentrations
(CTFA 2005)

(%)

Skin care products
Skin cleansing creams, lotions, liquids, and pads 3 40 >0.1–1 0.2–0.5
Face and neck creams, lotions, powder, and sprays 13 0.0002–0.3

9e >0.1–1e

Body and hand creams, lotions, powder, and sprays 40 0.0004–0.5 f

Foot powders and sprays — 1 — 0.2
Moisturizers 6 44 ≤0.1–1 0.01–0.3
Night creams, lotions, powders, and sprays 2 5 >0.1–1 0.0005–0.3
Paste masks — 8 — 0.2–0.3
Skin fresheners — 8 — —
Other 2 — — 0.0001–0.3

Suntan Products
Suntan gels, creams, liquids, and sprays — 3 — 0.08
Indoor tanning preparations — 7 — 0.001–0.4
Other — 1 — —

Total uses/ranges for DMDM Hydantoin 115 963 ≤0.1–1 0.00001–0.8

aReported for a baby wipe product.
b0.3% and 0.5% reported for body wash products.
c0.2% reported for a hair gel.
d 0.2% reported for a vulvar area cleanser and 0.5% for a hand wash product.
eThese categories were combined in 1981 and are now two separate categories.
f 0.3% reported for body and hand sprays.
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Ethyl Acetate and Butyl Acetate

CONCLUSION
In a safety assessment of Ethyl Acetate and Butyl Acetate

(Elder 1989), the Cosmetic Ingredient Review (CIR) Expert
Panel stated that both are safe as cosmetic ingredients in the
present practices of use and concentration. The Expert Panel
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TABLE 10
Historical and current cosmetic product uses and concentrations for Ethyl Acetate and Butyl Acetate

Product category

1987
uses

(Elder 1989)

2006
uses

(FDA 2006)

1987
concentrations
(Elder 1989)

(%)

2006
concentrations
(CTFA 2006)

(%)

Ethyl Acetate
Bath products

Soaps and detergents — — — 0.01
Other — 1 —

Eye makeup
Eye shadow — — — 0.001

Noncoloring hair products
Conditioners — — — 0.002–0.003
Sprays/aerosol fixatives — — 0.002
Shampoos — 2 — 0.002–0.009
Tonics, dressings, etc. — — — 0.002

Nail care products
Basecoats and undercoats 12 42 >10–50 37–68
Cuticle softeners — — — 68
Creams and lotions — 2 — 49–68
Extenders — 68

505a >1–50a

Nail polishes and enamels 375 21–68
Nail polish and enamel removers 17 22 >10–>50 2–85
Other 25 34 >1–50 20–68

Oral hygiene products
Dentifrices — — — 0.0006–0.005

Personal hygiene products
Underarm deodorants — — — 0.1

Skin care products
Body and hand creams, lotions, powder and sprays — — — 0.0003
Paste masks/mud packs — — — 0.000002
Other — —

Total uses/ranges for Ethyl Acetate 559 478 >1–>50 0.000002–85
Butyl Acetate

Nail care products
Basecoats and undercoats 31 42 >10–50 30–72
Cuticle softeners — — — 72
Creams and lotions — 2 — 36–72
Extenders — 72

505a >1–50a

Nail polishes and enamels 362 25–72
Nail polish and enamel removers 3 5 ≤0.1–50 50–72
Other 25 34 >1–50 25–72

Skin care products
Skin cleansing creams, lotions, liquids, and pads 2 — >10–>50 —

Total uses/ranges for Butyl Acetate 566 445 ≤0.1–50 25–72

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

reviewed newly available studies since that assessment, along
with updated information regarding types and concentration of
use. The Panel confirms that Ethyl and Butyl Acetate are safe
in the practices of use and concentrations given in Table 10 and
did not reopen the safety assessment.

DISCUSSION
Ethyl Acetate and Butyl Acetate were used in 559 and 566

products, respectively, in 1987, based on voluntary reports pro-
vided to FDA by industry, at concentrations of >1% to >50%
(Ethyl Acetate) and ≤0.1% to 50% (Butyl Acetate) (Elder 1989).
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Data provided to FDA in 2006 indicated that Ethyl Acetate and
Butyl Acetate are being used in 478 and 445 products, respec-
tively (FDA 2006). Current use concentration data from a cos-
metics industry survey indicated that Ethyl Acetate is being used
in cosmetics at concentrations ranging from 0.000002% to 85%
and that Butyl Acetate is being used at concentrations ranging
from 25% to 72% (CTFA 2006).

The Panel noted that Ethyl Acetate is now being used at low
concentrations (≤0.01%) in a variety of products, such as, eye
make-up, hair, and oral hygiene products. It is believed that
these new uses are actually fragrance uses of Ethyl Acetate,
because this ingredient is used to enhance the rose fragrance for
floral scents. The Panel determined that because the new uses
are associated with low use concentrations of Ethyl Acetate, the
available data support their safety in cosmetic products.

The Panel recognizes that there are data gaps regarding use
and concentration of this ingredient. However, the overall infor-
mation available on the types of products in which this ingredient
is used and at what concentration indicate a pattern of use, which
was considered by the Expert Panel in assessing safety.

The Panel noted that Ethyl Acetate and Butyl Acetate can
increase the dermal penetration of other chemicals (e.g., estra-
diol and cortisone). The CIR Expert Panel advised formulators
to consider this if the other ingredients in a formulation include
those found safe by CIR on the basis that they did not penetrate
the skin.
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Methylene Chloride

CONCLUSION
In a safety assessment on Methylene Chloride (Elder 1988),

the CIR Expert Panel concluded that this ingredient is safe for
use in cosmetic products designed for brief discontinuous use.
Studies available since this safety assessment was completed,
along with updated information regarding use in cosmetic prod-
ucts, were considered by the CIR Expert Panel. After reviewing
the available data, but most importantly, noting that the FDA has
promulgated a regulation prohibiting the use of Methylene Chlo-
ride in cosmetic products, the Panel determined not to reopen
this safety assessment.

DISCUSSION
Frequency of use data submitted to FDA in 1986 indicated

that Methylene Chloride was not being used in cosmetic prod-
ucts; however, similar data submitted to FDA in 2005 indicated
that it was being used in three hair sprays. According to the
Cosmetic Toiletry and Fragrance Association (CTFA 2005), the
three hair sprays are no longer being made and Methylene Chlo-
ride is not currently listed as a cosmetic ingredient in the Inter-
national Cosmetic Ingredient Dictionary and Handbook.

She CIR Expert Panel acknowledged that the FDA has pro-
mulgated a regulation prohibiting the use of Methylene Chloride
in cosmetic products and that the earlier safety assessment on
Methylene Chloride (Elder 1988) is superceded by FDA’s regu-
latory action.
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Heineman, E. F., P. Cocco, M. R. Gómez, et al. 1994. Occupational exposure to
chlorinated aliphatic hydrocarbons and risk of astrocytic brain cancer. Am. J.
Indust. Med. 25:155–169.

Huff, J., J. Bucher, and J. C. Barrett. 1996. Methylene chloride. Science
272:1083–1084.

Huff, J., J. Cirvello, J. Haseman, and J. Bucher. 1991. Chemicals associated
with site-specific neoplasia in 1394 long-term carcinogenesis experiments in
laboratory rodents. Environ. Health Perspect. 93:247–270.

International Agency for Research on Cancer (IARC). 1986. IARC Monographs
on the Evaluation of the Carcinogenic Risk of Chemicals to Humans, vol. 41,
43–85. Lyon: IARC.

IARC. 1987. IARC Monographs on the Evaluation of the Carcinogenic Risk of
Chemicals to Humans, Suppl. 7, Overall evaluations of carcinogenicity: An
updating of IARC Monographs volumes 1 to 42, 194. Lyon: IARC.

IARC. 1999. IARC Monographs on the Evaluation of the Carcinogenic Risk of
Chemicals to Humans, vol. 71, 251–315. Lyon: IARC.

Kanno, J., J. F. Foley, F. Kari, M. W. Anderson, and R. R. Maronpot. 1993.
Effect of methylene chloride inhalation on replicative DNA synthesis in the
lungs of female B6C3F1 mice. Environ. Health Perspect. 101:271–276.

Kari, F. W., J. F. Foley, S. K. Seilkop, R. R. Maronpot, and M. W. Anderson.
1993. Effect of varying exposure regimens on methylene chloride-induced
lung and liver tumors in female B6C3F1 mice. Carcinogenesis 14:819–826.

Kelly, M. 1988. Case reports of individuals with oligospermia and methylene
chloride exposures. Reprod. Toxicol. 2:13–17.

Kitchin, K. T., and J. L. Brown. 1989. Biochemical effects of three carcinogenic
chlorinated methanes in rat liver. Teratog. Carcinog. Mutagen. 9:61–69.

Lanes, S. F., A. Cohen, K..J. Rothman, N. A. Dreyer, and K. J. Soden. 1990. Mor-
tality of cellulose fiber production workers. Scand. J. Work Environ. Health.
16:247–251.

Lanes, S. F., K. J. Rothman, N. A. Dreyer, and K. J. Soden. 1993. Mortality
update of cellulose fiber production workers. Scand. J. Work Environ. Health.
19:426–428.

Lash, A. A., C. E. Becker, Y. So, and M. Shore. 1991. Neurotoxic effects of
methylene chloride: Are they long lasting in humans? Br. J. Indust. Med.
48:418–426.

LeFevre, P. A., and J. Ashby. 1989. Evaluation of dichloromethane as an inducer
of DNA synthesis in the B6C3F1 mouse liver. Carcinogenesis 10:1067–1072.

Lemasters, G. K., D. M. Olsen, and J. H. Lin. 1999. Male reproductive effects
of solvent and fuel exposure during aircraft maintenance. Reprod. Toxicol.
13:155–166.

Liteplo, R. G., G. W. Long, and M. E. Meek. 1998. Relevance of carcinogenicity
bioassays in mice in assessing potential health risks associated with exposure
to methylene chloride. Hum. Exp. Toxicol. 17:84–87.

Mainwaring, G. W., S. M. Williams, J. R. Foster, J. Tugwood, and T.
Green. 1996. The distribution of theta-class glutathione S-transferases in



112 COSMETIC INGREDIENT REVIEW

the liver and lung of mouse, rat, and human. Biochem. J. 318:297–
303.

Maltoni, C., G. Cotti, and G. Perino. 1988. Long-term carcinogenicity bioassays
on methylene chloride administered by ingestion to Sprague-Dawley rats and
Swiss mice and by inhalation to Sprague-Dawley rats. Ann. N. Y. Acad. Sci.
534:352–366.

Maronpot, R. R., T. R. Devereux, M. Hegi, J. F. Foley, J. Kanno, R. Wiseman, and
M. W. Anderson. 1995a. Hepatic and pulmonary carcinogenicity of methylene
chloride in mice: a search for mechanisms. Toxicology 102:73–81.

Maronpot, R. R., C. H. Anna, T. R. Devereux, G. W. Lucier, B. E. Butterworth,
and M. W. Anderson. 1995b. Considerations concerning the murine hepato-
carcinogenicity of selected chlorinated hydrocarbons. Prog. Clin. Biol. Res.
391:305–323.

Marzotko, D., and D. Pankow. 1987. Effect of single dichloromethane adminis-
tration on the adrenal medulla of male albino rats. Acta Histochem. 82:177–
183.

Ministry of Health, Labour and Welfare (MHLW). 2005. Ministry of Health
and Welfare Notification No. 331 of 2000, as amended on March 23, 2005.
Standards for Cosmetics. Appendix 1. Ministry of Health Labour and Welfare,
Evaluation and Licensing Division, Pharmaceutical and Food Safety Bureau,
Tokyo, Japan.

National Toxicology Program (NTP). 1986. NTP technical report on the tox-
icology and carcinogenesis studies of dichloromethane in F344/N rats and
B6C3F1 mice. NTIS Report No. PB86187903.

Nitschke, K. D., J. D. Burek, T. J. Bell, R. J. Kociba, L. W. Rampy, and M. J.
McKenna. 1988a. A 2-year inhalation toxicity and oncogenicity study in rats.
Fundam. Appl. Toxicol. 11:48–59.

Nitschke, K. D., D. L. Eisenbrandt, L. G.Lomax, and K. S. Rao. 1988b. Methy-
lene chloride: Two-generation inhalation reproductive study in rats. Fundam.
Appl. Toxicol. 11:60–67.

Occupational Safety and Health Administration (OSHA). 1997. Occupational
exposure to Methylene Chloride. Final rule. Federal Register 62:1494, 1663,
1565, 1575.

OSHA. 1998. 29 CFR 1910.1052. Methylene chloride; final rule.
Ojajärvi, A., T. Partanen, A. Ahlbom et al. 2001. Risk of pancreatic cancer in

workers exposed to chlorinated hydrocarbon solvents and related compounds:
A meta-analysis. Am. J. Epidemiol. 153:841–850.

Peter, H., S. Deutschmann, C. Reichel, and E. Hallier. 1989. Metabolism of
methyl chloride by human erythrocytes. Arch. Toxicol. 63:351–355.

Reitz, R. H., A. L. Mendrala, C. N. Park, M. E. Andersen, and F. P. Guengerich.
1988. Incorporation of in vitro enzyme data into the physiologically-based
pharmacokinetic (PB-PK) model for methylene chloride: implications for risk
assessment. Toxicol. Lett. 43:97–116.

Serota, D. G., A. K. Thakur, B. M. Ulland, J. C. Kirschman, N. M. Brown, R.
H. Coots, and K. Morgareidge. 1986a. A two-year drinking-water study of
dichloromethane in rodents I. Rats. Food Chem. Toxicol. 24:951–958.

Serota, D. G., A. K. Thakur, B. M. Ulland, J. C. Kirschman, N. M. Brown, R.
H. Coots, and K. Morgareidge. 1986b. A two-year drinking-water study of
dichloromethane in rodents II. Mice. Food Chem. Toxicol. 24:959–963.

Snyder, R. W., H. S. Mishel, and G. C. Christensen III. 1992. Pulmonary tox-
icity following exposure to methylene chloride and its combustion product,
phosgene. Chest 101:860–861.

Soden, K. J. 1993. An evaluation of chronic methylene chloride exposure. J.
Occup. Med. 35:282–286.

Stayner, L. T., and A. J. Bailer. 1993. Comparing toxicologic and epidemiologic
studies: Methylene chloride—a case study. Risk Anal. 13:667–673.

Thier, R., U. Foest, S. Deutschmann, K. R. Schroeder, G. Westphal, E. Hallier,
and H. Peter. 1991. Distribution of methylene chloride in human blood. Arch.
Toxicol. Suppl. 14:254–258.

Tomenson, J. A., S. M. Bonner, C. G. Heijne, D. G. Farrar, and T. F. Cummings.
1997. Mortality of workers exposed to methylene chloride employed at a plant
producing cellulose triacetate film base. Occup. Environ. Med. 54:470–476.

Trueman, R. W., and J. Ashby. 1987. Lack of UDS activity in the livers of mice
and rats exposed to dichloromethane. Environ. Mol. Mutagen 10:189–195.

Ursin, C., C. M. Hansen, J. W. Van Dyk, P. O. Jensen, I. J. Christensen, and J.
Ebbehoej. 1995. Permeability of commercial solvents through living human
skin. Am. Ind. Hyg. Assoc. J. 56:651–660.

Warbrick, E. V., J. D. Kilgour, R. J. Dearman, I. Kimber, and P. H. Dugard.
2003. Inhalation exposure to methylene chloride does not induce systemic
immunotoxicity in rats. J. Toxicol. Environ. Health. 66:1207–1219.

Wells, V. E., S. M. Schrader, C. S. McCammon, E. M. Ward, T. W. Turner,
M. J. Thun, and W. E. Halperin. 1989. Cluster oligospermia among four
men occupationally exposed to methylene chloride (MeCl). Reprod. Toxicol.
3:281–282.

Westbrook-Collins, B., J. W. Allen, Y. Sharief, and J. Campbell. 1990. Further
evidence that dichloromethane does not induce chromosome damage. J. Appl.
Toxicol. 10:79–81.

2-Methyl-5-Hydroxyethylaminophenol

CONCLUSION
In a safety assessment of 2-Methyl-5-Hydroxyethyl-

aminophenol (Elder 1990), the Cosmetic Ingredient Review
(CIR) Expert Panel stated that this ingredient was safe as used in
cosmetic products. The Expert Panel reviewed newly available
studies since that assessment, along with updated information
regarding types and concentrations of use. The Panel confirmed
that 2-Methyl-5-Hydroxyethylaminophenol is safe in the prac-
tices of use and concentration, as given in Table 11, and did not
reopen the safety assessment.

DISCUSSION
2-Methyl-5-Hydroxyethylaminophenol is an ingredient in

oxidative hair dyes used in 54 hair-coloring preparations in
1981, based on voluntary reports provided to FDA by indus-
try, with concentrations of use ranging from ≤0.1% to 5% (El-
der 1990). In 2005, 2-Methyl-5-Hydroxyethylaminophenol was
reportedly used in 133 cosmetic products (FDA 2006). Data
from an industry survey in 2006 indicated that 2-Methyl-5-
Hydroxyethylaminophenol was used at concentrations ranging
from 0.5% to 1% (CTFA 2006).

The CIR Expert Panel has concluded that the available epi-
demiology studies are insufficient to conclude there is a causal
relationship between hair dye use and cancer and other end
points; see Hair Dye Epidemiology for a discussion and list of
references. A presentation of the available hair dye epidemiol-
ogy data is available at http://www.cir-safety.org/findings.shtml.

Whereas this ingredient is an oxidative hair color, one use
in a color spray was reported by industry to FDA. Although
it is unlikely that an oxidative hair color would be used in
a color spray, previous considerations of hair spray technol-
ogy have demonstrated that the particle sizes produced are not
respirable.

The Expert Panel recognizes that 2-Methyl-5-Hydroxy ethy-
laminophenol is used as a hair dye ingredient and may be a
sensitizer. However, hair dyes containing this ingredient, as coal
tar hair products, are exempt from the principle adulteration
provision and from the color additive provisions in sections 601
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TABLE 11
Current and historical uses and concentrations of 2-Methyl-5-Hydroxyethylaminophenol in cosmetics

Product category

1981
ingredient uses
(Elder 1990)

2005
ingredient uses

(FDA 2006)

1981
concentrations
(Elder 1990)

(%)

2006
concentrations
(CTFA 2006)

(%)

Hair-coloring preparations
Hair dyes and colors 54 132 ≤0.1–5 0.5–1
Color sprays — 1 — —
Total uses/ranges for 2-Methyl- 54 133 ≤ 0.1–5 0.5–1

5-Hydroxyethylaminophenol

and 706 of the Federal Food, Drug, and Cosmetic Act, when
the label bears a caution statement and patch test instructions
for determining whether the product causes skin irritation. The
Expert Panel expects that following this procedure will identify
prospective individuals who have had an irritation/sensitization
reaction and allow them to avoid significant exposure.
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TABLE 12
Historical and current cosmetic product uses and concentrations for Resorcinol and 2-Methylresorcinol

Product category
(FDA 2005)

1981
uses

(Elder 1986)

2006
uses

(FDA 2006)

1981
concentrations
(Elder 1986)

(%)

2006
concentrations
(CTFA 2006)

(%)

2-Methylresorcinol
Hair-coloring products

Dyes and colors 104 555 ≤0.1–1 0.6–2
Tints — 8 — —
Lighteners with color — 1 — —

Nail care products
Basecoats and undercoats — 1 — —

Total uses/ranges for 2-Methylresorcinol 104 565 ≤0.1–1 0.6–2
Resorcinol

Bath products
Soaps and detergents 1 — >0.1–1 —

Noncoloring hair products
Shampoos 1 1 >0.1–1 —

Hair coloring products
Dyes and colors 464 1193 ≤0.1–5 0.5–5
Tints 7 16 2
Rinses — — — 2
Color sprays — 1 — 2
Lighteners with color — 3 — 2
Bleaches — — — 2
Other — — — 2

Makeup
Blushers — — — 0.1
Face powders — — — 0.1
Foundations — — — 0.1
Makeup bases 1 — >1–5 0.1
Makeup fixatives — — — 0.1
Other — — — 0.1

Nail care products
Basecoats and undercoats — 1 — —

Shaving products
Aftershave lotions — 1 — —

Skin care products
Skin cleansing creams, lotions, liquids, and pads 4 2 ≤0.1–1 0.1
Depilatories — — — 0.1
Face and neck creams, lotions, powder and sprays — 1 — 0.1–1
Body and hand creams, lotions, powder and sprays — 1 — 0.1
Foot powders and sprays — — — 0.1
Moisturizers — — — 0.1
Night — — — 0.1
Paste masks (mud packs) — 1 — 0.1
Skin fresheners 1 — >0.1–1 0.1
Other 3 1 > 0.1–5 0.1

Total uses/ranges for Resorcinol 482 1222 ≤0.1–5 0.5–5
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Resorcinol and 2-Methylresorcinol

CONCLUSION
In a safety assessment of Resorcinol and 2-Methylresorcinol

(Elder 1986), the Cosmetic Ingredient Review (CIR) Expert
Panel stated that both are safe as cosmetic ingredients in the
present practices of use and concentration. The Expert Panel re-
viewed newly available studies since that assessment, along with
updated information regarding types and concentration of use.
The Panel confirmed that Resorcinol and 2-Methylresorcinol are
safe in the practices of use and concentrations given in Table 12
and did not reopen the safety assessment.

DISCUSSION
Resorcinol and 2-Methylresorcinol are dye intermediates in

permanent, oxidative hair dyes used in 482 and 104 products,
respectively, in 1981, based on voluntary reports provided to
FDA by industry, at concentrations of ≤0.1% to 5% and ≤0.1%
to 1%, respectively (Elder 1986). Data provided to FDA in 2006
indicated that Resorcinol and 2-Methylresorcinol are being used
in 1222 and 565 products, respectively (FDA 2006). Current
use concentration data from a cosmetics industry survey indi-
cated that Resorcinol is being used in cosmetics at concentra-
tions ranging from 0.5% to 5% and that 2-Methylresorcinol is
being used at concentrations ranging from 0.6% to 2% (CTFA
2006).

The Expert Panel recognized that there are data gaps regard-
ing use and concentration of these ingredients. However, the
overall information available on types of products in which these
ingredients are used and at what concentrations indicate a pattern
of use, which was considered by the Expert Panel in assessing
safety.

The Expert Panel also considered that these ingredients may
be sensitizers. However, as coal tar derivatives, products con-
taining these ingredients are exempt from the principle adul-
teration provision and from the color additive provision in
sections 601 and 706 of the Federal Food, Drug, and Cos-
metic Act, when the label bears a caution statement and patch
test instructions for determining whether the product causes
skin irritation. The Panel expects that following this procedure
will identify prospective individuals who have had an irrita-
tion/sensitization reaction and allow them to avoid significant
exposure.

The CIR Expert Panel has concluded that the available epi-
demiology studies are insufficient to conclude there is a causal
relationship between hair dye use and cancer and other end
points; see Hair Dye Epidemiology for a discussion and list of
references. A presentation of the available hair dye epidemiol-
ogy data is available at http://www.cir-safety.org/findings.shtml.
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Petroleum Distillates

CONCLUSION
In a safety assessment of Petroleum Distillates (Elder 1986),

the Cosmetic Ingredient Review (CIR) Expert Panel stated that
this ingredient was safe as a cosmetic ingredient at the current
concentrations of use. The Expert Panel reviewed updated in-
formation regarding types and concentration of use. The Panel
confirmed that Petroleum Distillates are safe in the practices of
use and concentrations given in Table 13 and did not reopen the
safety assessment.

TABLE 13
Historical and current cosmetic product uses and concentrations for Petroleum Distillates

Product category

1981
uses

(Elder 1986)

2005
uses

(FDA 2006)

1981
concentrations
(Elder 1986)

(%)

2006
concentrations
(CTFA 2006) (%)

Eye makeup
Eyeliners 1 2 >50 19
Eye shadow 78 3 >1–>50 3–32
Eye makeup remover 1 1 >25–50 61
Mascara 18 18 >10–>50 12–64
Other 3 2 >5–>50 5–55

Noncoloring hair care products
Other — — — 4–82

Hair coloring products
Dyes and colors 1 — >25–50 —
Other 3 — — —

Makeup
Blushers — — — 2
Foundations — 2 — —
Lipsticks — — — 3
Makeup bases 4 — >5–10 —
Other 1 — >10–25 —

Nail care products
Nail polishes and enamels 1 — >10–25 —
Other — — — 40a

Skin care products
Skin cleansing creams, lotions, liquids, and pads 1 — >50 5–37
Depilatories 1 — >25–50 —
Other — 1 — —

Total uses/ranges for Petroleum Distillates 113 29 >1–>50 2–82

a40% in a drying enhancer.
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DISCUSSION
The Expert Panel noted that there has been a name change

in the International Cosmetic Ingredient Dictionary and Hand-
book from the singular to the plural, Petroleum Distillates, and
that cosmetic grade Petroleum Distillates consist of C10 to C16

paraffinic, naphthenic, and isoparaffinic hydrocarbons with a
boiling point range of 350◦C to 500◦C. There has also been a
correction of the CAS number to 8002-05-9.

Petroleum Distillates were used in 113 products in 1981,
based on voluntary reports provided to FDA by industry with
concentrations of use ranging from <1% to >50% (Elder 1986).
In 2006, Petroleum Distillates was reportedly used in 29 prod-
ucts (FDA 2006). Data from an industry survey in 2006 indicated
that Petroleum Distillates were used at concentrations ranging
from 2% to 82% (CTFA 2006).

New unpublished data submitted by industry included three
Draize eye irritation tests on eye area products that con-
tained Petroleum Distillates at 34.4% to 39.7%. The prod-
ucts were found to be nonirritating. A mascara with 61.57%

Petroleum Distillates was found to be non-irritating in an
opthalmological safety evaluation. Repeat-insult patch tests per-
formed with mascara with Petroleum Distillates at 61.57% re-
sulted in a non-irritating and non-sensitizing result. Petroleum
Distillates are nonirritating and nonsensitizing to the eye
area.
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TABLE 14
Historical and current cosmetic product uses and concentrations for Phenethyl Alcohol

Product category

1987
uses

(Elder 1990)

2005
uses

(FDA 2006)

1987
concentrations
(Elder 1990)

(%)

2005
concentrations
(CTFA 2006)

(%)

Eye makeup 25a — ≤ 1a —
Eyebrow pencils — .02
Eyeliners 1 —
Eye makeup remover 2 0.1
Mascara 9 0.2–0.8

Fragrance products 2a — ≤ 1a —
Noncoloring hair care products

Shampoos 3 — ≤ 1 —
Makeup 2a — ≤ 1a —

Blushers — 0.008
Face powders 1 —
Foundations 1 0.03
Other 4 0.005

Skin care products 12b — ≤ 1b —
Skin cleansing creams, lotions, liquids, and pads 1 0.01
Depilatories 1 — ≤ 1 —
Face and neck creams, lotions, powder and sprays — 0.003
Body and hand creams, lotions, powder, and sprays 3 —
Moisturizers 1 —
Night creams, lotions, powder, and sprays 1 —
Other 3 —

Suntan products
Suntan gels, creams, liquids, and sprays — 1 — 0.01

Total uses/ranges for Phenethyl Alcohol 45 28 ≤1 0.003–0.8

aUses in broad product categories only were reported in 1987, whereas current uses are reported in specific product categories.
bExcept for depilatories, uses were reported only for the broad category of skin care products in 1987.
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EpiOcularTMhuman cell construct with a mascara containing 61.57%
petroleum distillates. Unpublished data submitted by CTFA. 2 pages.2
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Phenethyl Alcohol

CONCLUSION
In a safety assessment of Phenethyl Alcohol (Elder 1990),

the Cosmetic Ingredient Review (CIR) Expert Panel stated that
this ingredient was safe up to 1% in cosmetic products. The
Expert Panel reviewed newly available studies since that as-
sessment, along with updated information regarding types and
concentrations of use. The Panel confirmed Phenethyl Alcohol
is safe at a concentration up to 1%, and did not reopen the safety
assessment.

DISCUSSION
Phenethyl Alcohol was used in 45 cosmetic products in 1987,

based on voluntary reports provided to FDA by industry, with
concentrations of use at less than 1% (Elder 1990). In 2005,
Phenethyl Alcohol was reportedly used in 28 cosmetic products
(FDA 2006). Data from an industry survey in 2006 indicated
that Arachidyl Propionate was used at concentrations ranging
from 0.003% to 0.8% (CTFA 2006). Table 14 presents the avail-
able use and concentration information. The Panel stated that if
industry had an interest in increasing the 1% limit, it would be
necessary to reopen the safety assessment and for industry to
provide the relevant data.
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Polyquaternium-10

CONCLUSION
In a safety assessement of Polyquaternium-10 (Elder 1988),

the CIR Expert Panel stated that this ingredient is safe as a
cosmetic ingredient in the present practices of use. The Expert
Panel reviewed newly available studies since that assessment,
along with updated information regarding types and concentra-
tions of use. The Panel confirmed that Polyquaternium-10 is safe
in the practices of use and concentrations given in Table 15 and
did not reopen the safety assessment.

DISCUSSION
Polyquaternium-10 was used in 139 cosmetic products in

1981, based on voluntary reports provided to FDA by indus-
try, with concentrations of use between ≤0.1% and 5 % (Elder
1990). In 2005, Polyquaternium-10 reportedly was used in 396
cosmetic products (FDA 2006). Data from an industry survey in
2005 indicated that Arachidyl Propionate was used at concen-
trations ranging from 0.004% to 1.5% (CTFA 2005).

The Expert Panel did note that Polyquaternium-10 is used
in several product categories, including baby products, in

which this ingredient had not been reportedly used. Because
Polyquaternium 10 absorbs in the hair, but not skin, the Expert
Panel considered that these new product categories did not raise
any issues of safety.
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Retinol and Retinyl Palmitate

CONCLUSION
In a safety assessment on Retinol and Retinyl Palmitate

(Elder, 1987), the CIR Expert Panel stated that these ingredi-
ents are safe as a cosmetic ingredients in the present practices of
use and concentration. Studies available since that safety assess-
ment was completed, along with updated information regarding
uses and use concentrations, were considered by the CIR Expert
Panel. The Panel confirmed that Retinol and Retinyl Palmitate
are safe in the practices of use and concentrations given in Table
16 and did not reopen the safety assessment.

DISCUSSION
The number of ingredient uses reported for Retinol and

Retinyl Palmitate in 1981 were 138 and 102, respectively; and
use concentrations were ≤0.1% to 5% for both (Elder 1987).
Data provided by FDA in 2002 indicated 50 and 677 uses for
Retinol and Retinyl Palmitate, respectively. Current use concen-
tration data for Retinol are between 0.00006% and 2%, and for
Retinyl Palmitate, between 0.000001% and 1.7%.

It was noted that both Retinol and Retinyl Palmitate are used
in hair sprays, and that inhalation toxicity data on these ingre-
dients are/were not available. The Expert Panel reasoned that
the two ingredients can be used safely in aerosolized products if
particulates from those products are not respirable. Because the
particle size of anhydrous hair sprays (60 - 80 μm) and pump
hair sprays (>80 μm) is large compared to the median aero-
dynamic diameter of 4.25 ± 1.5 μm for a respirable particulate
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TABLE 15
Historical and current cosmetic product uses and concentrations for Polyquaternium-10

Product category
1981 uses

(Elder 1988)
2002 uses

(FDA 2002)

1981
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Baby products
Shampoos — 4 — 0.02–0.4
Other — 1 — 0.1

Bath products
Oils, tablets, and salts — 2 — 0.2–0.5
Soaps and detergents 1 32 >0.1–1 0.1–0.5
Bubble baths 1 1 >0.1–1 —
Other — 1 — 0.1–1a

Eye makeup
Eyebrow pencils — — — 0.1
Eye lotions — 1 — —
Eye makeup remover — 1 — —
Mascara 5 7 ≤ 0.1 0.3
Other — — — 1

Fragrance products
Other — 3 — —

Noncoloring hair care products
Conditioners 16 37 ≤0.1–5 0.2–0.5
Sprays/aerosol fixatives 1 1 >0.1–1 —
Permanent waves 6 5 >0.1–5 0.1
Rinses — 2 — —
Shampoos 62 167 ≤0.1–5 0.1–1
Tonics, dressings, etc. 4 20 ≤0.1–1 0.05–0.5
Wave sets 6 6 ≤0.1–5 —
Other 1 14 >0.1–1 1.5

Hair-coloring products
Dyes and colors — 3 — —
Tints — 35 — —
Shampoos 3 8 >0.1–1 —
Other — 2 — 0.2b

Makeup
Foundations — — — 0.02–0.05
Leg and body paints — — — 0.2
Makeup bases 2 — ≤ 0.1 —

Personal hygiene products
Other — 9 — 0.1–0.3c

Shaving products
Aftershave lotions — — — 0.004
Shaving cream — — — 0.1
Other — 3 — —

Skin care products
Skin cleansing creams, lotions, liquids, and pads 6 17 ≤0.1–1 0.1–0.9
Depilatories — 1 — —
Face and neck creams, lotions, powder, and sprays — 0.05–0.5

8d ≤0.1–1d

Body and hand creams, lotions, powder, and sprays 3 —
(Continued on next page)
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TABLE 15
Historical and current cosmetic product uses and concentrations for Polyquaternium-10 (Continued)

Product category
1981 uses

(Elder 1988)
2002 uses

(FDA 2002)

1981
concentrations
(Elder 1988)

(%)

2005
concentrations
(CTFA 2005)

(%)

Foot powders and sprays — — — 0.1
Moisturizers 12 1 ≤0.1–1 0.8
Night creams, lotions, powder, and sprays 1 2 ≤0.1 0.2
Paste masks/mud packs 1 2 ≤ 0.1 —
Skin fresheners 1 1 ≤ 0.1 —
Wrinkle smoothers (removers) 1 — ≤0.1–1 —
Other 1 3 >0.1–1 0.07–0.3

Suntan products
Suntan gels, creams, liquids, and sprays — — — 0.1
Indoor tanning preparations — 1 — —

Total uses/ranges for Polyquaternium-10 139 396 ≤0.1–5 0.004–1.5

aA body wash product.
bA coloring shampoo product.
c0.1% reported in a handwash product.
d In 1981, these categories were combined and have since been separated.

mass, it was considered unlikely that inhalation would be a route
of exposure of lung tissue.

The Panel also noted that Retinol and Retinyl Palmitate ab-
sorb light in the low UVA range and that neither photoirritation
nor photoallergy data were included in the final safety assess-
ment. However, recent photoirritation and photoallergy data on
sunscreen products containing Retinol at concentrations ranging
from 0.04% to 0.09% or 0.01% Retinyl Palmitate were provided
by the cosmetics industry and these data demonstrated no ad-
vesrse reactions. These concentrations are consistent with the
current use concentration data that were provided. After consid-
ering these data and the the lack of clinical reports of Retinol-
or Retinyl Palmitate–induced photoirritation/photoallergy in the
published literature, it was agreed that no concerns relating to the
phototoxicity/photoallergenicity potential of Retinol or Retinyl
Palmitate in cosmetic products are warranted.

The Panel is aware of an ongoing NTP photococarcinogenic-
ity study on Retinyl Palmitate, and is interested in reviewing the
results of this study as soon as they are available. Relative to this
ongoing research, the Panel noted that data from the published
literature indicate that the epoxy photodecomposition products
of Retinyl Palmitate are phototoxic, but not photomutagenic.

After reviewing in vitro percutaneous absorption data (human
skin) on Retinyl Palmitate that were published after the final
safety assessment was issued, the Panel noted that the results
of this study demonstrated a very low rate of absorption when
acetone (not a cosmetic vehicle) served as the vehicle. It was
agreed that no issues relating to the percutaneous absorption of
Retinyl Palmitate are apparent.
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TABLE 16
Historical and current cosmetic product uses and concentrations for Retinol and Retinyl Palmitate

Product category
1981uses

(Elder 1987)
2002 uses

(FDA 2002)

1981
concentrations
(Elder 1987)

(%)

2005
concentrations
(CTFA 2005)

(%)

Retinol
Baby products

Lotions, oils, powders, and creams 1 — >0.1–1 —
Bath products

Oils, tablets and salts — 4 — 0.03
Bubble baths — 1 — 0.005
Other — — — 0.0003a

Eye makeup
Eye shadow — 1 — —
Eye lotion — — — 0.003–0.1
Eye makeup remover 1 — ≤0.1
Other — 2 — —

Noncoloring hair products
Conditioners 2 — — —
Sprays/aerosol fixatives 1 — ≤ 0.1 <0.01
Rinses 1 — — —
Shampoos 4 — ≤ 0.1 —
Tonics, dressings, etc. 2 1 ≤0.1–1 0.01
Wave sets 4 — ≤ 0.1 —
Other 1 — >0.1–1 —

Makeup
Blushers 1 1 — —
Face powders 1 — — —
Foundations 4 1 ≤ 0.1 0.0005–0.2
Lipsticks 5 2 — 0.1–0.2
Makeup bases 5 1 ≤ 0.1 —

Nail care products
Creams and lotions 1 — — 0.001
Other 1 1 ≤ 0.1 —

Personal hygiene products
Other 1 — — 0.01

Shaving products
Aftershave lotions 1 — — —
Preshave lotions 1 — — —

Skin care products
Skin cleansing creams, lotions, liquids, and pads 7 1 ≤0.1–1 0.00006–0.2
Face and neck creams, lotions, powder, and sprays 2 0.01–0.3

20b ≤0.1–5b

Body and hand creams, lotions, powder, and sprays 6 0.00006–0.09
Moisturizers 39 7 ≤0.1–1 0.01–0.3
Night creams, lotions, powders, and sprays 11 3 ≤0.1–1 0.003–0.1
Paste masks 4 — ≤ 0.1 0.02
Skin fresheners 4 1 ≤ 0.1 —
Hormone preparations 3 N/Ac ≤0.1–1 N/Ac

Wrinkle smoothers (removers) 1 N/Ac ≤ 0.1 N/Ac

Other 8 15 ≤0.1–1 0.06–1.6d

Total uses/ranges for Retinol 138 50 ≤0.1–5 0.00006–2
(Continued on next page)
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TABLE 16
Historical and current cosmetic product uses and concentrations for Retinol and Retinyl Palmitate

Product category
1981uses

(Elder 1987)
2002 uses

(FDA 2002)

1981
concentrations
(Elder 1987)

(%)

2005
concentrations
(CTFA 2005)

(%)

Retinyl Palmitate
Baby products
Lotions, oils, powders, and creams — 1 — —

Bath products
Soaps and detergents — 16 — 0.001–0.01

Bath products
Oils, tablets and salts — — — 0.00001–0.06
Bubble baths 1 1 ≤ 0.1 0.06
Other 1 5 ≤ 0.1 0.001–0.01e

Eye makeup
Eyebrow pencils — 1 — 0.1–0.5
Eyeliner — — — 0.05–0.1
Eye shadow — 7 — 0.1
Eye lotions — 8 — 0.001–0.6
Eye makeup remover — 2 — 0.001–0.06
Mascara — 5 — 0.000001–0.05
Other 4 15 ≤0.1–1 0.06–0.1

Fragrance products
Colognes and toilet waters — 1 — 0.001–0.02
Perfumes — 1 — —
Powders — 7 — 0.01–0.05
Other — 4 — 0.001–0.02

Noncoloring hair products
Conditioners 2 25 ≤ 0.1 0.0001–1
Sprays/aerosol fixatives — 4 — 0.005–0.009
Rinses — 1 — —
Shampoos — 24 — 0.0001–1
Tonics, dressings, etc. 2 12 >0.1–1 0.00001–0.01
Other — 6 — 0.001 f

Hair-coloring products
Tints — 1 — —
Rinses — 1 — —
Color Sprays — 1 — —
Other — 2 — —

Makeup
Blushers 2 11 ≤0.1–1 0.01–0.1
Face powders 1 22 ≤ 0.1 0.001–0.6
Foundations 7 42 ≤ 0.1 0.02–0.6
Lipsticks 14 41 ≤0.1–1 0.001–0.2
Makeup bases 1 15 ≤ 0.1 0.01–0.3
Rouges 2 ≤0.1–1 0.1
Makeup fixatives — 1 — 0.01
Other 1 21 ≤ 0.1 0.2–0.6

(Continued on next page)
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TABLE 16
Historical and current cosmetic product uses and concentrations for Retinol and Retinyl Palmitate

Product category
1981uses

(Elder 1987)
2002 uses

(FDA 2002)

1981
concentrations
(Elder 1987)

(%)

2005
concentrations
(CTFA 2005)

(%)

Nail care products
Cuticle softeners — 3 — 0.001–0.1
Creams and lotions 1 4 ≤ 0.1 —
Nail polishes and enamels 1 3 ≤ 0.1 0.01–0.06

Nail care products
Nail polish and enamel removers — — — 0.1
Other — 3 — 0.002

Personal hygiene products
Other — 1 — 0.001–0.1g

Shaving products
Aftershave lotions — 4 — 0.001–0.3

Shaving products
Shaving cream (aerosol, brushless, and lather) — — — 0.00001–0.01
Other — — — 0.01

Skin care products
Skin cleansing creams, lotions, liquids, and pads — 24 — 0.0001–0.2
Depilatories — — — 0.02
Face and neck creams, lotions, powder, and sprays 37 0.003–1.7

12b ≤0.1–1b

Body and hand creams, lotions, powder, and sprays 57 0.001–0.3
Foot powders and sprays — 1 — 0.06
Moisturizers 28 110 ≤0.1–1 0.006–0.6
Night creams, lotions, powder, and sprays 9 35 ≤0.1–5 0.001–0.5
Paste masks/mud packs 4 24 ≤0.1–1 0.06–0.4
Skin fresheners — 3 — 0.001–0.02
Wrinkle smoothers (removers) 1 N/Ac >0.1–1 N/Ac

Other 7 49 ≤0.1–1 0.05–0.4
Suntan products

Suntan gels, creams, liquids, and sprays — 5 — 0.0001–0.1
Indoor tanning preparations — 2 — 0.01–0.05
Other 1 8 >0.1–1 0.01

Total uses/ranges for Retinyl Palmitate 102 677 ≤0.1–5 0.000001–1.7

aBody cleanser.
bThese categories were combined when the original safety assessment was performed and are now two separate categories.
cNo longer included as a cosmetic product category.
d Renewal serum.
e0.001% in a shower cream and 0.01% in a shower gel.
f Hot oil.
g0.0001% in a towelettes product.
h0.001% in a body oil.
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Sorbic Acid and Potassium Sorbate

CONCLUSION
In a safety assessment of Sorbic Acid and Potassium Sorbate

(Elder, 1988), the CIR Expert Panel stated that these ingredients
are safe as cosmetic ingredients in the present practices of use
and concentration. Studies available since this safety assessment

was completed, along with updated information regarding use
in cosmetic products, were considered by the CIR Expert Panel.
The Panel confirmed that Sorbic Acid and Potassium Sorbate
are safe in the practices of use and concentrations given in Table
17 and did not reopen the safety assessment.

DISCUSSION
In 1986, Sorbic Acid and Potassium Sorbate were reported

as being used in 445 products (at concentrations of ≤0.1% to
5%) and 117 products (at concentrations of), respectively, at
concentrations of use of 0.1% to 5% and ≤ 0.1% to 1%, respec-
tively (Elder 1988). Data provided to FDA in 2005 indicated
that Sorbic Acid and Potassium Sorbate were being used in 411
and 300 products, respectively (FDA 2005). A survey in 2006 of
industry use patterns reported that Sorbic Acid was being used
in cosmetics at concentrations ranging from 0.00002% to 3.0%
and that Potassium Sorbate was being used at concentrations
ranging from 0.00003% to 0.3% (CTFA 2006).
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TABLE 17
Historical and current cosmetic product uses and concentrations for Sorbic Acid and Potassium Sorbate

Product category
1986 uses

(Elder 1988)
2005 uses

(FDA 2005)

1986
concentrations
(Elder 1988)

(%)

2006
concentrations
(CTFA 2006)

(%)

Sorbic Acid
Baby products 4a ≤0.1–1a

Shampoos 1 —
Lotions, oils, powders, and creams — —
Other 1 —

Bath products 20a ≤0.1–1a

Soaps and detergents 3 0.0001–0.1
Oils, tablets, and salts — 0.00006
Bubble baths 12 0.2
Other 7 0.06

Eye makeup
Eyeliners 12 1 ≤0.1–1 0.1–0.2
Eye shadow 26 22 ≤0.1–1 0.0004–0.3
Eye lotion — 2 — —
Eye makeup remover 8 5 ≤0.1–1 0.3
Mascara 10 9 ≤0.1–1 0.0002–0.2
Other 15 9 ≤0.1–1 —

Fragrance products
Colognes and toilet waters — — — 0.001
Perfumes — — — 0.2
Powders 14 1 ≤0.1–1 0.3
Sachets — — — 0.3
Other fragrance preparations 10 1 ≤0.1–1 0.00006

Noncoloring hair products 25a ≤0.1–1a

Conditioners 6 0.00002–0.009
Sprays/aerosol fixatives 1 0.15
Rinses — —
Tonics, dressings, etc. 8 0.3
Permanent waves 2 —
Shampoos (noncoloring) 7 0.2
Other 2 —

Hair-coloring products
Dyes and colors — 65 — —
Tints — 1 — —
Shampoos 3 1 >0.1–1 —
Color sprays — 2 — —
Lighteners with color — 2 — —

Makeup
Blushers 19 11 ≤0.1–1 0.0006–0.3
Face powders — 21 — 0.04–0.7
Foundations 13 37 ≤0.1–1 0.05–0.3
Lipsticks 32 18 >0.1–1 0.2
Makeup bases 106 — ≤0.1–1 0.2
Rouges 4 — ≤0.1–1 —
Makeup fixatives — 1 — —
Other 21 16 ≤0.1–1 0.07

(Continued on next page)



ANNUAL SAFETY ASSESSMENT REVIEW 129

TABLE 17
Historical and current cosmetic product uses and concentrations for Sorbic Acid and Potassium Sorbate (Continued)

Product category
1986 uses

(Elder 1988)
2005 uses

(FDA 2005)

1986
concentrations
(Elder 1988)

(%)

2006
concentrations
(CTFA 2006)

(%)

Nail care products
Cuticle softeners — 1 — —
Creams and lotions — 1 — —
Other 3 1 ≤0.1–1 0.05–0.2

Oral hygiene products
Mouthwashes and breath fresheners — 3 — —

Personal hygiene products 6a ≤ 0.1a

Underarm deodorants — —
Douches — —
Feminine deodorants — 0.2
Other 7 0.06

Shaving products
Shaving cream — 2 — —

Other — 2 — —
Skin care products

Skin cleansing creams, lotions, liquids, and pads 18 17 ≤0.1–5 0.05–0.2
Face and neck creams, lotions, powder and sprays 9 0.003–0.1

21a ≤0.1–1a

Body and hand creams, lotions, powder and sprays 22 0.001
Moisturizers 23 19 ≤0.1–5 0.0001–3.0
Night creams, lotions, powders and sprays 22 1 ≤0.1–1 —
Paste masks/mud packs — 11 — —
Skin fresheners — 3 — 0.08
Other — 19 — 0.1–0.2

Suntan products 7a ≤0.1–1a

Suntan gels, creams, liquids, and sprays 5 0.001–0.2
Indoor tanning preparations 12 —
Other 1 —

Total uses/ranges forSorbic Acid 445 411 ≤0.1–5 0.00002–3.0
Potassium Sorbate

Baby products
Shampoos — — — 0.3

Bath products 4a ≤0.1–1a

Oils, tablets, and salts 1 0.0004–0.08
Soaps and detergents — 0.00005–0.5
Bubble baths 2 0.0001
Other 14 0.002–0.5

Eye makeup
Eyeliner — 4 — 0.03
Eye shadow — 1 — —
Eye lotions — 1 — 0.2
Eye makeup remover — 4 — 0.3
Mascara — 13 — 0.01–0.2
Other 6 2 ≤0.1–1 0.1

Fragrance products
Colognes and toilet waters — — — 0.05
Perfumes — — — 0.0002

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for Sorbic Acid and Potassium Sorbate (Continued)

Product category
1986 uses

(Elder 1988)
2005 uses

(FDA 2005)

1986
concentrations
(Elder 1988)

(%)

2006
concentrations
(CTFA 2006)

(%)

Powders — 15 — —
Other — 5 — 0.0004

Noncoloring hair products
Conditioners 7 10 ≤0.1–1 0.00006–0.6
Sprays/aerosol fixatives — 1 — <0.0001
Permanent waves — — — 0.2
Rinses — 1 — —
Shampoos 18 11 ≤0.1–1 0.00006–030
Tonics, dressings, etc. 3 7 ≤0.1–1 0.00003–0.5
Wave sets 12 2 ≤0.1–1 —
Other — 14 — 0.00006

Hair-coloring products
Dyes and colors — 31 — 0.05

Makeup
Blushers — 1 — 0.2
Face powders — 6 — 0.06
Foundations 9 4 ≤0.1–1 0.05–0.1
Lipsticks — 1 — 0.2–0.3
Makeup bases — 1 — 0.2–0.3
Rouges — 1 — —
Other — 3 — 0.3

Nail care products
Creams and lotions — — — 0.0003
Nail polishes and enamels — — — 0.0005

Oral hygiene products
Dentifrices — — — 0.0005
Mouthwashes and breath fresheners — — — 0.3
Other — 1 — 0.001

Personal hygiene products
Underarm deodorants — 2 — 0.00005–0.002

Other — 4 — 0.07–0.5
Shaving products

Aftershave lotions — 15 — 0.002–0.1
Shaving cream (aerosol, brushless, and lather) — 3 — —
Other — 1 — 0.002

Skin care products
Skin cleansing creams, lotions, liquids and pads 7 19 ≤0.1–1 0.001–0.3
Depilatories — 2 — —
Face and neck creams, lotions, powder, and sprays 20 0.0006–0.4

51a ≤0.1–1a

Body and hand creams, lotions, powder, and sprays 13 0.0002–0.4
Foot powders and sprays — — — 0.0001
Moisturizers — 22 — 0.08–0.22
Night creams, lotions, powder, and sprays — 8 — 0.002–0.4
Paste masks/mud packs — 10 — 0.0005
Skin fresheners — 1 — —
Other — 19 — 0.01–0.1

(Continued on next page)
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TABLE 17
Historical and current cosmetic product uses and concentrations for Sorbic Acid and Potassium Sorbate (Continued)

Product category
1986 uses

(Elder 1988)
2005 uses

(FDA 2005)

1986
concentrations
(Elder 1988)

(%)

2006
concentrations
(CTFA 2006)

(%)

Suntan products
Suntan gels, creams, liquids, and sprays — 1 — 0.2
Indoor tanning preparations — 2 — 0.0002
Other — 1 — —

Total uses/ranges for Potassium Sorbate 117 300 ≤0.1–1 0.00003–7.0

aThese categories were combined when the original safety assessment was performed and are now two or more separate categories.
b0.002% to 0.4% for creams, lotions, and powders; 0.001% for sprays.
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Gonzifez-Peréz, R. B., M. A. Gortzalez, R. Gonzdiez, and R. Soloeta. 2003.
Clinically relevant contact urticaria caused by Thrombocid ointment. Contact
Dermatitis 48:225–226.

Goossens A., L. Claes, J. Drieghe, and E. Put. 1998. Antimicrobials: Preserva-
tives, antiseptics and disinfectants. Contact Dermatitis 39:133–134.

Gottschalck, T. E., and G. N. McEwen, Jr., eds. 2006. International cosmetic
ingredient dictionary and handbook, 11th ed., 1896, 2281–2282. Washington,
DC: CTFA.

Guerra, L., A. Tosti, F. Bardazzi, et al. 1992. Contact dermatitis in hairdressers:
The Italian experience. Contact Dermatitis 26:101–107.

Hannuksela, M. 1991. Sensitivity of various skin sites in the repeated open
application test. Am. J. Contact Dermatitis 2:102–104.

Hannuksela, M., and H. Salo. 1986. The repeated open application test (ROAT).
Contact Dermatitis 14:221–227.

Hasan T., T. Rantanen, K. Alanko, et al. 2005. Patch test reactions to cosmetic
allergens in 1995–1997 and 2000–2002 in Finland—a multicentre study. Con-
tact Dermatitis 53:40–45.

Haustein, U. F. 1988. Burning mouth syndrome due to nicotinic acid esters and
sorbic acid. Contact Dermatitis 19:225–226.

Hasegawa, R., Y. Nakaji, Y. Kurokawa, and M. Tobe. 1989. Acute toxicity tests
on 113 environmental chemicals. Sci. Rep. Res. Inst. Tohoku Univ. Ser. C Med.
36:10–16.

Hernandez Garcia, J., J. M. Negro Alvarez, F. J. Garcia Selles, and J. A. Pa-
gan Aleman. 1986. Adverse reactions to food preservatives. Allergol. Im-
munopathol. 14:55–63.

Heule F., G. J. M. Tahapary, C. R. Bello, and T. VanJoost.1998. Delayed-type hy-
persensitivity to contact allergens in psoriasis. A clinical evaluation. Contact
Dermatitis 38:78–82.

Hofmann, T., M. Gugatschga, B. Koidl, and G. Wolf. 2004. Influence of preserva-
tives and topical steroids on ciliary beat frequency in vitro. Arch Otolaryngol.
Head Neck Surg. 134:440–445.

Josephson, J. E., and B. Caffery. 1986. Sorbic acid revisited. J. Am. Optom.
Assoc. 57:188–189.

Jung, R., C. Cojocel, W. Muller, D. Bottger, and E. Luck. 1992. Evaluation of
the genotoxic potential of sorbic acid and potassium sorbate. Food Chem.
Toxicol. 30:1–7.

Katsarma G., and D. J. Gawkrodger. 1999. Suspected fragrance allergy requires
extended patch testing to individual fragrance allergens. Contact Dermatitis
41:193–197.

Khandelwal, G. D., Y. L. Rimmer, and B. L.Wedzicha. 1992. Reaction of sorbic
acid in wheat flour doughs: reaction with thiols. Food Addit. Contam. 9:493–
497.

Kitano, K., T. Fukukawa, Y. Ohtsuji, T. Masuda, and H. Yam-
aguchi. 2002. Mutagenicity and DNA-damaging activity caused by
decomposed products of potassium sorbate reacting with ascorbic
acid in the presence of Fe salt. Food Chem. Toxicol. 40:1589–
1594.

Kligman, A. M. 1990. The spectrum of contact urticaria. Wheals, erythema, and
pruritus. Dermatol. Clin. 8: 57–60.

Kokelj, F., and A. Cantarutti. 1986. Contact dermatitis in leg ulcers. Contact
Dermatitis 15:47–49.

Lamey, P. J., A. B. Lamb, and A. Forsyth. 1987. Atypical burning mouth syn-
drome. Contact Dermatitis 17:242–243.



132 COSMETIC INGREDIENT REVIEW

Lammintausta, K., H. I. Maibach, and D. Wilson. 1988. Mechanisms of subjec-
tive (sensory) irritation. Propensity to non-immunologic contact urticaria and
objective irritation in stingers. Derm. Beruf. Umwelt. 36:45–49.

LeCoz, C. J., and M. Abensour. 2005. Occupational contact dermatitis from
potassium sorbate in milk transformation plant. Contact Dermatitis. 53:176–
177.

LeCoz, C. J., Y. Scrivener, F. Santinelli, and E. Heid. 1998. Contact sensitization
in leg ulcers. Ann. Dermatol. Venereol. 125:694–699.

Lewis F. M., C. I. Harrington, and D. J. Gawkrodger. 1994. Contact sensitivity
in pruritus vulvae: A common and manageable problem. Contact Dermatitis
31:264–265.

Maouad, M., A. B. Jr. Fleishcher, E. F. Sherertz, and S. R. Feldman. 1999.
Significance-prevalence index number: A reinterpretation and enhancement
of data from the North American Contact Dermatitis Group. 1999. J. Am.
Acad. Dermatol. 41:573–576.

Marks, J. G. Jr., D. V. Belsito, V. A. DeLeo et al. 1995. North American Con-
tact Dermatitis Group standard tray patch test results (1992 to 1994). Am. J.
Contact Dermatitis 6:160–165.

Marren, P., F. Wojnarowska, and S. Powell. 1992. Allergic contact dermatitis
and vulvar dermatoses. Br. J. Dermatol. 126:52–56.

Marrubini, G., T. Coccini, L. Maestr, and L. Manzo. 2002. Effect of sorbic acid
administration on urinary trans,trans-muconic acid excretion in rats exposed
to low levels of benzene. Food Chem. Toxicol. 40:1799–1806.

Meding, B., and G. Swanbeck. 1990. Occupational hand eczema in an industrial
city. Contact Dermatitis 22: 13–23.

Meding, B., K. Wrangsjo, J. Brisman, and B. Jarvholm. 2003. Hand eczema in
45 bakers—a clinical study. Contact Dermatitis 48: 7–11.

Ministry of Health, Labour and Welfare (MHLW). (March 23, 2005). MHW Or-
dinance No. 331. Appendices 2–4. Restricted lists. Ministry of Health Labour
and Welfare, Evaluation and Licensing Division, Pharmaceutical and Food
Safety Bureau, Tokyo, Japan.

MHLW. (September 29, 2000). MHW Ordinance No. 332. Ingredients of quasi-
drugs. Products to be used directly on the body. Ministry of Health Labour
and Welfare, Evaluation and Licensing Division, Pharmaceutical and Food
Safety Bureau, Tokyo, Japan.

Morrow, J. D., T. A. Minton, J. A. Awad, and L. J. Roberts. 1994. Release of
markedly increased quantities of prostaglandin D2 from the skin in vivo in
humans following the application of sorbic acid. Arch. Dermatol. 130:1408–
1412.

Münzner, R., C. Guigas, and H. W. Renner. 1990. Re-examination of potassium
sorbate and sodium sorbate for possible genotoxic potential. Food Chem.
Toxicol. 28:397–402.

Mukherjee, A., A. K. Giri, G. Talukder, and A. Sharma. 1988. Sister chromatid
exchanges and micronuclei formations induced by sorbic acid and sorbic
acid-nitrite in vivo in mice. Toxicol. Lett. 42:47–53.

Negri, S., R. Bono, L. Maestri, S. Ghittori, and M. Imbriani. 2005. High-pressure
liquid chromatographic-mass spectrometric determination of sorbic acid in
urine: Verification of formation of trans,trans-muconic acid. Chem. Biol. In-
teract. 30:243–246.

Newman, L. M., R. L. Giacobbe, L.-J. Fu, and E. M. Johnson. 1990. Develop-
mental toxicity evaluation of several cosmetic ingredients in the hydra assay.
J. Am. Coll. Toxicol. 9:361–366.

Nishimaki-Mogami, T., A. Tanaka, K.-I. Menegishi, and A. Takahashi. 1991.
Effect of sorbic acid feeding on peroxisomes and sorbyl-coenzyme A metab-
olizing enzymes in mouse liver. Biochem. Pharmacol. 42:239–246.

Patrizi, A. C. Orlandi, C. Vincenzi, and F. Bardazzi. 1999. Letter to the editor.
Allergic contact dermatitis caused by sorbic acid: Rare occurrence. Am. J.
Contact Dermat. 10:52.

Penchalaiah K., S. Handa, S. Bijaya Lakshmi, V. K. Sharma, and B. Kumar. 2000.
Sensitizers commonly causing allergic contact dermatitis from cosmetics.
Contact Dermatitis 43:311–312.

Pèrez-Prior, M. T., J. A. Manso, M. D. P. Garcia-Santos, E. Calle, and J.
Casado. 2005. Alkylating potential of potassium sorbate. J. Agric. Food.
Chem. 53:10244–10247.

Pezzagno, G., L. Maestri, and M. L. Fiorentino. 1999. Trans,trans-muconic acid,
a biological indicator to low levels of environmental benzene: some aspects
of its specificity. Am. J. Indust. Med. 37:522–531.

Prins, M., O. Q. J. Swinkels, J. M. Mommers, M. J. P. Gerritsen, and P. G. M.
Van Der Valk. 1999. Dithranol treatment of psoriasis in dithranol-sensitive
patients. Contact Dermatitis 41:116–117.

Raison-Peyron, N., J. M. Meynadier, and J. Meynadier. 2000. Sorbic acid: An
unusual cause of systemic contact dermatitis in an infant. Contact Dermatitis
43:247–248.
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Steareth-2, -4, -6, -7, -10, -11, -13, -15, and -20

CONCLUSION
In a safety assessment of Steareth-2, -4, -6, -7, -10, -11, -

13, -15, and -20 (Elder 1988), the Cosmetic Ingredient Review
(CIR) Expert Panel stated that these ingredients are safe as used
in cosmetic products. The Expert Panel reviewed newly available
studies since that assessment, along with updated information
regarding types and concentrations of use. The Expert Panel
confirmed the safety of Steareth-2, -4, -6, -7, -10, -11, -13, -15,
and -20 in the practices of use and concentration, as given in
Table 18 and determined to not reopen this safety assessment.
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TABLE 18
Historical and current cosmetic product uses and concentrations for Steareth -2, -4, -6, -7, -10, -15, and -20

Product category
1981 uses

(Elder 1988)
2005 uses

(FDA 2006)

1981
use concentrations

(Elder 1988)
(%)

2003
use concentrations

(CTFA 2006)
(%)

Steareth-2
Baby care

Lotions, oils, powders, and creams — 3 — 2
Bath

Oils, tablets, and salts — — — 0.001
Soaps and detergents — — — 0.004–2
Bubble baths — — — 0.001
Other bath — — — 0.001–2c

Eye makeup 42a >0.1–5a

Eyebrow pencils — 0.1
Eye shadow — 0.8–3
Eye lotions 1 0.5–2
Eye makeup remover 3 2
Mascara 2 0.5–2
Other eye makeup 1 3

Fragrances
Colognes and toilet waters — — 0.0002
Other fragrances — 3 — —

Noncoloring Hair Care 19a — >0.1–1b —
Conditioners 4 —
Straighteners 3 —
Rinses 1 —
Tonics, dressings, etc. 3 0.3–2
Other noncoloring hair care 4 0.5

Hair Coloring — —
Makeup 421 >0.1–5a

Blushers — 0.2–1
Face powders 3 0.6
Foundations 23 0.4–3
Lipsticks 1 2
Makeup bases 5 0.2–2
Other makeup 5 0.2–3d

Nail care
Cuticle softeners — — — 2
Creams and lotions — 1 — —

Personal hygiene
Underarm deodorants — — — 2–4
Other — 15 — 0.5

Shaving
Aftershave lotions — 9 — 1–6
Shaving cream — 2 — 0.001

Skin care
Cleansing creams, lotions, etc. — 15 — 0.3–3
Depilatories — — — 0.001
Face and neck skin care 8 0.6–2

46c >0.1–25c

Body and hand skin care 49 0.004–3
(Continued on next page)
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TABLE 18
Historical and current cosmetic product uses and concentrations for Steareth −2, −4, −6, −7, −10, −15, and −20 (Continued)

Product category
1981 uses

(Elder 1988)
2005 uses

(FDA 2006)

1981
use concentrations

(Elder 1988)
(%)

2003
use concentrations

(CTFA 2006)
(%)

Foot powders and sprays — 3 — 2
Moisturizers — 42 — 0.8–4
Night skin care — 8 — 2–4
Paste masks/mud packs — 5 — —
Skin fresheners — 1 — —
Other skin care — 16 — 2

Suntan 46c >0.1–25c

Suntan gels, creams, liquids and sprays 1 0.7–4
Indoor tanning 7 0.2–1
Other suntan 1 —

Total uses/ranges for Steareth-2 107 248 >0.1–25 0.0002–4
Steareth-4

Bath
Soaps and detergents — 8 — 0.1–0.5
Other bath — 6 — —

Noncoloring Hair Care
Conditioners — — — 0.6
Rinses — 1 — 0.6
Shampoos — 1 — 0.2–2

Skin Care
Cleansing creams, lotions, etc. — 3 — —
Body and hand skin care — — — 0.06

Total uses/ranges for Steareth-4 — 19 — 0.01–2
Steareth-6

Bath
Oils, tablets, and salts — 1 — —

Skin Care
Other skin care — 1 — —

Total uses/ranges for Steareth-6 — 2 — —
Steareth-7

Skin Care
Cleansing creams, lotions, etc. — 1 — —
Face and neck skin care — 3 — —
Body and hand skin care — 2 — —
Paste masks/mud packs — — — 0.1

Total uses/ranges for Steareth-7 — 6 — 0.1
Steareth-10b

Eye makeup 24a — >0.1–5a —
Eyeliners — 0.4
Eye lotions 1 —
Mascara 2 1
Other eye makeup — 0.009

(Continued on next page)
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TABLE 18
Historical and current cosmetic product uses and concentrations for Steareth −2, −4, −6, −7, −10, −15, and −20 (Continued)

Product category
1981 uses

(Elder 1988)
2005 uses

(FDA 2006)

1981
use concentrations

(Elder 1988)
(%)

2003
use concentrations

(CTFA 2006)
(%)

Fragrance products 5a — >0.1–5a —
Noncoloring hair care

Conditioners 2 1 ≤0.1–5 2
Straighteners 9 2 >0.1–5 0.4
Shampoos 2 — >0.1–5 —
Tonics, dressings, etc. 5 — >0.1–5 —
Other noncoloring hair care — — — 0.1

Hair coloring
Bleaches 2 — >0.1–5 —

Makeup 24a >0.1–5a

Foundations 1 —
Lipsticks — 0.5
Makeup fixatives 1 —

Oral hygiene
Mouthwashes and breath freshener sprays 5 — >0.1–5 —

Personal hygiene
Underarm deodorants 2 — >0.1–5 —
Other personal hygiene 19 — ≤0.1–5 —

Shaving
Aftershave lotions 5 — >0.1–5 —

Skin care
Cleansing creams, lotions, etc. 7 1 >0.1–5 0.2
Face and neck skin care 3 0.5–1

29a >0.1–5a

Body and hand skin care 2 2
Foot powders and sprays — 1 — —
Moisturizers — 18 — 1–2
Night skin care — 1 — —
Paste masks/mud packs — — — 0.1
Other skin care — 3 — —

Suntan 29a >0.1–5a

Suntan gels, creams, liquids and sprays 1 —
Indoor tanning — —

Other suntan — —
Total uses/ranges for Steareth-10 104 38 ≤0.1–5 0.009–3

Steareth-15b

Eye Makeup 24 — >0.1–5 —
Fragrances 5 — >0.1–5 —

Colognes and toilet waters — 1 — —
Noncoloring Hair Care

Conditioners 2 — ≤0.1–5 —
Straighteners — —

9a >0.1–5a

Permanent waves — —
Shampoos 2 — >0.1–5 —
Tonics, dressings, etc. 5 — >0.1–5 —

(Continued on next page)
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TABLE 18
Historical and current cosmetic product uses and concentrations for Steareth −2, −4, −6, −7, −10, −15, and −20 (Continued)

Product category
1981 uses

(Elder 1988)
2005 uses

(FDA 2006)

1981
use concentrations

(Elder 1988)
(%)

2003
use concentrations

(CTFA 2006)
(%)

Hair coloring
Bleaches 2 — >0.1–5 —

Makeup 24 — >0.1–5 —
Oral hygiene

Mouthwashes and breath freshener sprays 5 — >0.1–5 —
Personal hygiene

Underarm deodorants 2 — >0.1–5 —
Other personal hygiene 19 — ≤0.1–5 —

Shaving
Aftershave lotions 5 — >0.1–5 —

Skin care
Cleansing creams, lotions, etc. 7 — >0.1–5 —
Face and neck skin care — —

29a >0.1–5a

Body and hand skin care — —
Suntan

Suntan gels, creams, liquids and sprays 29a — >0.1–5a —
Indoor tanning — —
Other suntan — —

Total uses/ranges for Steareth-15 104 1 ≤0.1–5 —
Steareth-20b

Bath
Soaps and detergents — 1 — 0.006–2
Other bath — 14 — 0.2

Eye makeup 24a — >0.1–5a —
Eyeliners — 0.3
Eye lotions 1 0.4–0.9
Eye makeup remover 1 0.2–1
Mascara 3 —
Other eye makeup 2 —

Fragrances 5a >0.1–5a

Other fragrances 3 —
Noncoloring hair care

Conditioners 2 7 ≤0.1–5 —
Straighteners 3 0.4

9a >0.1–5a

Permanent waves 3 —
Shampoos 2 — >0.1–5 —
Tonics, dressings, etc. 5 5 >0.1–5 4–15
Other noncoloring hair care — 6 — —

Hair coloring
Bleaches 2 — >0.1–5 —

Makeup 24a >0.1–5a

Foundations 4 0.6
Lipsticks — —
Makeup bases 21 2

(Continued on next page)
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TABLE 18
Historical and current cosmetic product uses and concentrations for Steareth −2, −4, −6, −7, −10, −15, and −20 (Continued)

Product category
1981 uses

(Elder 1988)
2005 uses

(FDA 2006)

1981
use concentrations

(Elder 1988)
(%)

2003
use concentrations

(CTFA 2006)
(%)

Other makeup 2 —
Nail care

Creams and lotions — — — 0.8
Other nail care — 1 — —

Oral hygiene
Mouthwashes and breath freshener sprays 5 — >0.1 —

Personal hygiene
Underarm deodorants 2 2 >0.1–5 0.6–4
Other personal hygiene 19 — ≤0.1–5 —

Shaving
Aftershave lotions 5 — >0.1–5 3
Shaving cream — 1 — —

Skin Care
Cleansing creams, lotions, etc. 7 7 >0.1–5 0.2–4
Face and neck skin care 4 0.2–1

29a >0.1–5a

Body and hand skin care 60 0.2–3
Foot powders and sprays — 2 — 2
Moisturizers — 33 — 0.04–4
Night skin care — 1 — 0.09
Paste masks/mud packs — 3 — —
Other — 7 — 0.5–1

Suntan 29a >0.1–5a

Suntan gels, creams, liquids, and sprays — 3
Indoor tanning 7 0.2–1
Other suntan 1 —

Total uses/ranges for Steareth-20 104 205 ≤0.1–5 0.006–15

aThese categories were combined when the original safety assessment was performed and are now two or more separate categories.
bSteareth-10, -15, and -20 were combined in the original safety assessment, so no separate usage or use concentration data were available;

available data are repeated for each of −10, −15, and −20.
cBody scrub: 0.001%, 2%.
d Concealer: 0.2%.

Steareth-2 was used in 107 cosmetic products in 1981, based
on voluntary reports provided to FDA by industry with con-
centrations ranging from >1% to 25% (Elder 1988). In 2005,
Steareth-2 was reportedly used in 248 cosmetic products (FDA
2006). Data from an industry survey in 2006 indicated that
Steareth-2 was used at concentrations ranging from 0.002% to
4% (CTFA 2006).

Steareth-4 was not used in 1981, based on voluntary reports
provided to FDA by industry (Elder 1988). In 2005, Steareth-4
was reportedly used in 19 cosmetic products (FDA 2006). Data
from an industry survey in 2006 indicated that Steareth-4 was
used at concentrations ranging from 0.01% 2% (CTFA 2006).

Steareth-6 was not used in 1981, based on voluntary reports
provided to FDA by industry (Elder 1988). In 2005, Steareth-6

was reportedly used in 2 cosmetic products (FDA 2006). Data
from an industry survey in 2006 indicated that Steareth-6 was
used at 0.1% (CTFA 2006).

Steareth-7 was not used in 1981, based on voluntary reports
provided to FDA by industry (Elder 1988). In 2005, Steareth-7
was reportedly used in 6 cosmetic products (FDA 2006). Data
from an industry survey in 2006 included no use concentration
data for Steareth-7 (CTFA 2006).

Steareth-10, -15, and -20 were combined in the original safety
assessment, so no separate usage or use concentration data were
available. Combined, this group was used in 104 cosmetic prod-
ucts in 1981, based on voluntary reports provided to FDA by
industry with concentrations ranging from ≤01% to 5% (Elder
1988). In 2005, Steareth-10 was reportedly used in 38 cosmetic
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products (FDA 2006). Data from an industry survey in 2006
indicated that Steareth-10 was used at concentrations ranging
from 0.009% to 3% (CTFA 2006). In 2005, Steareth-15 was
reportedly used in one cosmetic product (FDA 2006). Data
from an industry survey in 2006 included no use concentra-
tion data for Steareth-15 (CTFA 2006). In 2005, Steareth-20
was reportedly used in 205 cosmetic product (FDA 2006). Data
from an industry survey in 2006 indicated that Steareth-20 was
used at concentrations ranging from 0.006% to 15% (CTFA
2006).

There were no reports of uses of Steareth-11 or Steareth-13
in 1981 (Elder 1988) or in 2005 (FDA 2006), nor did the recent
industry survey uncover any use concentrations (CTFA 2006).

The CIR Expert Panel recognized that there are data gaps
regarding use and concentration of these ingredients. However,
the overall information available on the types of products in
which these ingredients are used and at what concentrations
indicate a pattern of use, which was considered by the Expert
Panel in assessing safety.

These ingredients, in the form of liposomes, can enhance
the penetration of other ingredients through the skin (e.g., HC
Yellow No. 4, Disperse Yellow 3). The Panel cautioned that
care should be taken in formulating cosmetic products that may
contain these ingredients in combination with any ingredients
whose safety was based on their lack of dermal absorption data,
or when dermal absorption was a concern.
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Tallow, Tallow Glyceride, Tallow Glycerides,
Hydrogenated Tallow Glyceride, and

Hydrogenated Tallow Glycerides

CONCLUSION
In a safety assessment of Tallow, Tallow Glyceride, Tallow

Glycerides, Hydrogenated Tallow Glyceride, and Hydrogenated
Tallow Glycerides (Elder 1990), the Cosmetic Ingredient Re-
view (CIR) Expert Panel stated that these ingredients are safe
as (then) used in cosmetic products. The Expert Panel reviewed
newly available studies since that assessment, along with up-
dated information regarding types and concentrations of use. The
Panel determined to not reopen this safety assessment. There-
fore, the Panel confirms that Tallow, Tallow Glyceride, Tallow
Glycerides, Hydrogenated Tallow Glyceride, and Hydrogenated
Tallow Glycerides are safe as cosmetic ingredients in the prac-
tices of use and concentration, as given in Table 19.

DISCUSSION
The Panel was concerned with the dangers inherent in using

human or animal-derived ingredients, namely the transmission
of infectious agents. The CIR Expert Panel stressed that these
ingredients must be free of detectable pathogenic viruses or in-
fectious agents (e.g., bovine spongiform encephalopathy (BSE)
prions). Suppliers and users of these ingredients must accept
responsibility for assuring that these ingredients are risk-free.
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TABLE 19
Historical and current cosmetic product uses and concentrations for Tallow, Tallow Glyceride, Tallow Glycerides, Hydrogenated

Tallow, Hydrogenated Tallow Glyceride, and Hydrogenated Tallow Glycerides

Product category
1984 uses

(Elder 1990)
2005 uses

(FDA 2005)

1984
concentrations
(Elder 1990)

(%)

2006
concentrations
(CTFA 2006)

(%)

Tallow
Baby products

Other 2 2 10–25, >50 —
Bath products

Soaps and detergents 14 25 10–25, >50 78
Other 1 1 5–10 —

Noncoloring hair care products
Straighteners — 1 — —
Shampoos 1 2 5–10 —

Makeup
Foundations 1 — 1–5 —

Shaving products
Shaving soap 1 — 25–50 —

Skin care products
Moisturizers 1 — 1–5 —
Other 1 1 10–25 —

Total uses/ranges for Tallow 22 32 1–>50 78
Tallow Glyceride

Eye makeup
Eyebrow pencils 10 1 10–25 —
Eyeliners — 13 — —
Eye shadow 1 — 10–25 —
Other 1 — 5–10 —

Makeup
Lipsticks 12 7 10–25 —
Other — 1 — —

Total uses/ranges for Tallow Glyceride 24 22 5–25 —
Tallow Glycerides

Eye makeup
Eyeliners 2 7 5–25 —
Eye shadow — 7 — —
Other — 1 — —

Hair coloring products
Other — 1 — —

Skin care products
Face and neck creams, lotions, powder, and sprays 1a — 5–10a —
Body and hand creams, lotions, powder, and sprays — —
Moisturizers 1 — 5–10 —
Other 1 — — —

Total uses/ranges for Tallow Glycerides 73 6 5–25 10–18
Makeup

Foundations — — — 1
Lipsticks 3 5 0.1–5 —
Makeup bases 1 1 1–5 —
Other — 1 — 9b

(Continued on next page)
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TABLE 19
Historical and current cosmetic product uses and concentrations for Tallow, Tallow Glyceride, Tallow Glycerides, Hydrogenated

Tallow, Hydrogenated Tallow Glyceride, and Hydrogenated Tallow Glycerides (Continued)

Product category
1984 uses

(Elder 1990)
2005 uses

(FDA 2005)

1984
concentrations
(Elder 1990)

(%)

2006
concentrations
(CTFA 2006)

(%)

Eye makeup
Eyeliners 2 7 5.25 —
Eyeshadow — 7 — —
Other — 1 — —

Makeup
Foundations — — — 1
Lipsticks 3 5 0.1–5 —
Makeup bases 1 1 1–5 —
Other — 1 — 9b

Hydrogenated Tallow Glyceride
Skin care products

Skin cleansing creams, lotions, liquids, and pads 2 3 1–5 —
Face and neck creams, lotions, powder, and sprays — —2a 1–5a
Body and hand creams, lotions, powder, and sprays 4 —
Moisturizers 1 5 1–5 —
Other — 3 — —

Suntan products
Other 1 — 0.1–1 —

Total uses/ranges for Hydrogenated Tallow Glyceride 12 37 0.1–25 1–9
Hydrogenated Tallow Glycerides

Eye makeup
Eyebrow pencils 3 — 1–10 —
Eyeliners 3 2 1–10 —
Eye shadow 2 — 5–10 —
Other 2 — 5–10 —

Makeup
Blushers 1 — — —
Lipsticks 18 43 0.1–5 14
Makeup bases 1 — — —
Other 12 — 5–25 —

Skin care products
Skin cleansing creams, lotions, liquids, and pads 1 — — —
Face and neck creams, lotions, powder, and sprays — —4a 0.1–10a
Body and hand creams, lotions, powder, and sprays — —
Moisturizers — 1 — —
Night creams, lotions, powder and sprays 3 — 0.1–1, 5–10 —

Total uses/ranges for Hydrogenated Tallow Glycerides 50 46 0.1–25 14

aThese categories were combined when the original safety assessment was performed and are now two separate categories.
b9% reported in a lip pencil.

Tests to assure the absence of a pathogenic agent in the ingredi-
ents or controls to assure derivation from pathogen-free sources
are two approaches that should be considered.

A new FDA regulation has been promulgated regarding Tal-
low and its derivatives in cosmetic applications, in response
to the increase of transmissible spongiform encephalopathies
(TSE) from ingestion of meat products from infected livestock,
as follows:

Use of prohibited cattle materials in cosmetic prod-
ucts. . . Prohibited cattle materials means specified risk materials,
small intestine of all cattle, material from non-ambulatory disabled
cattle, material from cattle not inspected and passed or MS (Beef).
Prohibited cattle materials do not include tallow that contains no
more than 0.15% hexane-insoluble impurities and tallow deriva-
tives...Tallow must be free of prohibited cattle risk material or must
contain not more than 0.15% hexane-insoluble impurities determined
by the method for “hexane-insoluble matter”(CFR 21 §700.27).
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The European Union (2005) has also announced a ruling on
Tallow and its derivatives for use in cosmetic ingredients:

Tallow derivatives may be used provided that the following meth-
ods have been used and strictly certified by the producer: (1) trans-
esterification or hydrolysis at at least 200◦C and at an appropriate
corresponding pressure for 20 minutes (for glycerol, fatty acids, and
fatty acid esters), and (2) saponification with NaOH 12M (for glyc-
erol and soaps) using either the batch process at 95◦C for 3 hours or
the continuous process at 140◦C, two bars (2000 hPa) for 8 minutes
or equivalent conditions.

Because of the manner that Tallow and its derivative are ren-
dered and processed, no BSE agents are expected to be found in
cosmetics containing these ingredients.

According to Elder (1990), Tallow was used in a total of 22
cosmetic products while Tallow Glyceride and Tallow Glyc-
erides were used in 24 and 73 cosmetic products, respec-
tively. Hydrogenated Tallow Glyceride and Hydrogenated Tal-
low Glycerides were used in 12 and 50 formulations, respec-
tively. Uses reported by industry to the FDA in 2005 are 32,
22, 6, 37, and 46 for Tallow, Tallow Glyceride, Tallow Glyc-
erides, Hydrogenated Tallow Glyceride, and Hydrogenated Tal-
low Glycerides, respectively.
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