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Abstract

Alkyl acetates, as well as acetic acid and acetate salts, are widely used cosmetic ingredients, with a wide range of functions as
fragrances, solvents, or skin-conditioning agents, depending on the specific ingredient. Available data on alkyl acetates, and acetic
acid and the alcohol to which they could be metabolized, were considered adequate to support the safety of the entire group in

the present practices of use and concentration in cosmetics.
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Introduction

The CIR Expert Panel reviewed the available safety informa-
tion that pertains to methyl acetate, 10 alkyl acetates, acetic
acid, 5 acetate salts, and 2 corresponding esterase metabolites,
as used in cosmetics. These ingredients include:

methyl acetate
propyl acetate
isopropyl acetate
t-butyl acetate
isobutyl acetate
butoxyethyl acetate
nonyl acetate
myristyl acetate
cetyl acetate
stearyl acetate
isostearyl acetate
acetic acid

sodium acetate
potassium acetate
magnesium acetate
calcium acetate
zinc acetate

propyl alcohol and
isopropyl alcohol.

The CIR Expert Panel previously has reviewed the related
ingredients: ethyl acetate,' butyl acetate, ethyl alcohol (alcohol
denat),” and butyl alcohol.®

The Panel also has reviewed the safety of methyl alcohol
(methanol),* #-butyl alcohol,® butoxyethanol (butoxyethyl
alcohol),® myristyl alcohol,” cetyl alcohol,” stearyl alcohol,®
and isostearyl alcohol.”

Because alkyl acetate ingredients are esters of acetic acid
and the corresponding alcohols and can be metabolized, via
hydrolysis by esterases present in skin, back to the parent alco-
hol and acetic acid, the Panel considered that these previous
safety assessments were relevant.

Chemistry

Definition and Structure

The alkyl acetate ingredients are esters of acetic acid and the
corresponding alcohol, with the shorter chain alkyl acetates
(methyl, propyl, isopropyl, t-butyl, isobutyl and butoxyethyl;
molecular weight [MW] range 74-160 g/mol) functioning in
cosmetics as fragrance ingredients and solvents, and the longer
chain alkyl acetates (nonyl, myristyl, cetyl, stearyl and iso-
stearyl; MW range 186-312) functioning in cosmetics as
skin-conditioning agents.
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Table I. The Name, CAS Registry Number, Definition, Function, and CIR Review History of Metabolites of Alkyl Acetate Ingredients in This
Assessment, Which are also Cosmetic Ingredients®

Ingredient

Definition

Function

CIR Review History of Alcohol
Metabolite

Methyl Acetate (CAS No.
79-20-9)

Propyl acetate (CAS No.
109-60-4)

Isopropyl acetate (CAS
No. 108-21-4)

t-Butyl acetate (CAS
No.540-88-5)

Isobutyl acetate (CAS No.

110-19-0)
Butoxyethyl acetate (CAS
No.|12-07-2)

Nonyl acetate (CAS No.
143-13-5)

Myristyl acetate (CAS No.

638-59-5)

Cetyl acetate (CAS No.
629-70-9)

Stearyl acetate (CAS No.
822-23-1)

Isostearyl acetate (CAS
No. NL)

The ester of methyl alcohol and
acetic acid

The ester of propyl alcohol and
acetic acid

The ester of isopropyl alcohol
and acetic acid

Organic compound

The ester of isobutyl alcohol and
acetic acid
Organic compound

The ester of nonyl alcohol and
acetic acid
Organic compound

The ester of cetyl alcohol and
acetic acid

The ester of stearyl alcohol and
acetic acid

The ester of isostearyl alcohol
and acetic acid

Fragrance ingredients; solvents

Fragrance ingredients; solvents
Fragrance ingredients; solvents
solvents

Fragrance ingredients; solvents

Fragrance ingredients; solvents

Fragrance ingredients; skin-
conditioning agents-emollient

Skin-conditioning agents-
emollient

Fragrance ingredients; skin-
conditioning agents-emollient

Skin-conditioning agents-
emollient

Skin-conditioning agents-
emollient

Methyl alcohol IJT 20 (S1):57-85, 2001
Safe for use as a denaturant in ethyl
alcohol

Propyl alcohol Included in this Review

Isopropyl alcohol Included in this
Review

t-Butyl alcohol IJT 24 (S2):1-20, 2005
Safe as used

Isobutyl alcohol Not listed as a cosmetic
ingredient

Butoxyethanol JACT 15(6):62-526,
1996 Safe for use in hair and nail
products at concentrations up to
10%; Safe for use in nail polish
removers at concentrations up to
50%

Nonyl alcohol Not listed as a cosmetic
ingredient

Myristyl Alcohol JACT 7(3):359-413,
1988 Safe as used

Cetyl Alcohol JACT 7(3):359-413, 1988
Safe as used

Stearyl Alcohol JACT 4(5):1-29, 1985
Safe as used

Isostearyl Alcohol JACT 7(3):359-413,
1988 Safe as used

The CAS registry numbers, definitions, functions, and CIR
review history of the ingredients under consideration are pre-
sented in Tables 1 and 2and the structures are presented in
Figure 1. The technical names for these ingredients are listed
in Table 3. A map of how the structures and metabolic path-
ways of these ingredients are related is presented in Figure 2.

Physical and Chemical Properties

The shorter chain aliphatic esters are colorless and highly vola-
tile liquids. Volatility decreases as the molecular mass (chain
length) increases.” The physical and chemical properties of the
acetates are shown in Table 4. Experimental boiling point,
density, vapor pressure, solubility, and log K, values were
available for the shorter alkyl esters while only estimated
log K, values were available for the longer alkyl esters. The
shorter alkyl esters (methyl acetate to butoxyethyl acetate)
have log K, values ranging from 0.18 to 1.78 (values for
isopropyl acetate and butoxyethyl acetate were estimated using
EPI Suite v 4.0),'” while the longer alkyl esters (nonyl acetate
to isostearyl acetate) have estimated log K,,, values > 4.
Acetic acid and the methyl acetate salts dissociate readily in
water and therefore have negative log octanol/water partion-
ing coefficients and high solubility in water. Propyl alcohol
and isopropyl alcohol are volatile liquids. The physical

and chemical properties of acetic acid, the acetate salts, and
alcohols are shown in Table 5.

Manufacture and Production

In general, the alkyl acetates can be produced industrially via
esterification of acetic acid.” The manufacture of methyl acet-
ate, for example, is traditionally accomplished via a reactive
distillation process between acetic acid and methanol.'' Metha-
nol and ethanol are normally obtained via fermentation of nat-
ural sources. However, some sources of alcohols with chains
longer than ethanol are often produced synthetically. An
important process for producing C;-C,, industrial alcohols
involves a process known as oxosynthesis (a process for the
production of aldehydes, which occurs by the reaction of ole-
fins [which can be natural or petroleum sourced] with carbon
monoxide, hydrogen, and a catalyst [typically cobalt based]),
followed by hydrogenation of the aldehyde products, to form
the alcohols.'> More recently, a green, biocatalytic process
developed specifically for the manufacture of esters for use
in the formulation of cosmetic and personal care ingredients
(ie, for producing cosmetic grade esters) has been used.'?
Acetic acid is most commonly manufactured by metal (eg,
rhodium or iridium)-catalyzed carbonylation of methanol (via
addition of carbon monoxide) or oxidation of ethylene (through
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Table 2. The Name, CAS Registry Number, Definition, Function, and CIR Review History of Acid, Metal Salts, and Alcohol Ingredients in This

Assessment®
CIR Review History of
Ingredient Definition Function Metabolite
Acetic Acid (CAS No. A carboxylic acid Fragrance ingredients; pH adjusters Formic acid
64-19-7) T 16(3) 1997

Sodium acetate (CAS No. The sodium salt of acetic acid

127-09-3)

Potassium acetate (CAS The potassium salt of acetic acid
No. 127-08-2

Magnesium acetate (CAS The magnesium salt of acetic acid
No. 142-72-3)

Calcium Acetate (CAS The calcium salt of acetic acid
No. 62-54-4)

Zinc acetate (CAS No. The zinc salt of acetic acid
557-34-6)

Propyl alcohol (CAS No. An alkyl alcohol
71-23-8)

Isopropyl alcohol (CAS
No. 67-63-0)

An alkyl alcohol

Safe where used in cosmetic
formulations as a pH
adjustor with a 64 ppm
limit for the free acid

Buffering agents; fragrance
ingredients

Buffering agents; fragrance
ingredients

Buffering agents

Fragrance Ingredients

(Viscosity Controller—via
EWG database)

Cosmetic astringents; cosmetic
biocides; skin protectants

Antifoaming agents; fragrance
ingredients; solvents; viscosity
decreasing agents

Antifoaming agents; fragrance
ingredients; solvents; viscosity
decreasing agents

an acetaldehyde intermediate and in the presence of manganese
acetate, cobalt acetate, or copper acetate), also known as the
Wacker process.'*

Impurities

The manufacturing processes of the alkyl esters are typically
high yielding (>90%) and easily purified (eg, by distillation).
Therefore, the starting materials and water, at least, may be
expected to be present in preparations of these esters as the
major impurities.” For example, methyl acetate is available
with a minimum of 96% purity, wherein the major contami-
nants are methanol (<2.5%) and water (<1.5%)."® In the case
of isopropyl acetate, which is available at 99.6% purity, the
major impurities are isopropanol (<£0.2%), water (<0.05%),
and acetic acid (<0.005%).'?

Propyl alcohol and isopropyl alcohol can be obtained as
99.8% pure.'’

Acetic acid can be obtained as glacial acetic acid (99.85%
acetic acid, 0.15% water)."

Analytical Methods

The esters, acids, and alcohols can be analyzed using gas chro-
matography/mass spectroscopy (GC/MS), nuclear magnetic

resonance (NMR) spectroscopy, ultraviolet (UV) spectroscopy,
and infrared (IR) spectroscopy.”'*'®

Ultraviolet Absorption

The ingredients included in this review would not be
expected to have any meaningful UV absorption. Except for
the acid and ester functional groups, these ingredients do not
possess any 7 bonds or nonbonding electrons. The m bonds
and nonbonding electrons in the acid and ester functional
groups are not part of any conjugated systems. Accordingly,
the likelihood of any of these ingredients to absorb light
within the UVA-UVB spectrum, at a detectable molar absorp-
tivity, is extremely low. As such, no UVA-UVB absorption
data were found.

Use

Cosmetic

The Voluntary Cosmetic Registration Program (VCRP) admi-
nistered by the US Food and Drug Administration (FDA)
indicates the total number of uses in cosmetic formulations
in 2010 for methyl acetate (7), propyl acetate (46), isopropyl
acetate (6), isobutyl acetate (4), cetyl acetate (264), stearyl
acetate (1), acetic acid (11), sodium acetate (88), calcium
acetate (7), zinc acetate (1), propyl alcohol (1), and isopropyl
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Figure . Structures of the ingredients in this assessment.
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Table 3. Nomenclature for the Ingredients in this Safety Assessment®>®

Ingredient Name

Other Technical Names

IUPAC Name

Methyl acetate

Propyl acetate

Isopropyl acetate

t-Butyl acetate

Isobutyl acetate

Butoxyethyl acetate

Nonyl acetate

Myristyl acetate

Cetyl acetate

Stearyl acetate
Isostearyl acetate
Acetic acid

Sodium acetate

Potassium acetate

Magnesium acetate
Calcium acetate

Zinc acetate
Propyl alcohol

Isopropyl alcohol

Acetic Acid, Methyl Ester
Methyl Ethanoate

Acetic acid, propyl ester
n-Propyl acetate

Propyl ethanoate

| -acetoxypropane

Acetic acid, isopropyl ester
Acetic acid, |-methylethyl ester
Isopropyl ethanoate
|-methylethyl acetate
Acetic Acid, t-butyl ester
Acetic acid |,1-dimethylethyl ester
Acetic acid, isobutyl ester
Acetic acid, 2-methylpropyl ester
2-Methylpropyl acetate
2-Butoxyethyl acetate

Butyl glycol acetate

Ethanol, 2-butoxy-, acetate
Ethylene glycol monobutyl ether acetate
Glycol monobutyl ether acetate
Acetic Acid, Nonyl Ester

| -Acetoxynonane

n-Nonyl Ethanoate
Perlargonyl Acetate

Acetic acid, tetradecyl ester
Tetradecanol acetate
Tetradecyl acetate

| -Acetoxyhexadecane

| -Hexadecanol, acetate
Hexadecyl acetate

Palmityl acetate

Acetic acid, octadecyl ester
Acetic acid, isostearyl ester
Acidum aceticum

Ethanoic acid

Ethylic acid

Glacial acetic acid
Methanecarboxylic acid
Acetic acid, sodium salt
Natrii acetas

Acetic acid, potassium salt
Kalii acetas

Potassium ethanoate

Acetic acid, magnesium salt
Magnesium diacetate

Acetic acid, calcium salt
Calcium diacetate

Acetic acid, zinc salt
|-Propanol

n-Propanol

n-Propyl alcohol
I-Hydroxypropane
2-Propanol

Isopropanol

[ -Methylethanol
2-Hydroxypropane

Methyl ethanoate

Propyl ethanoate

Methylethyl ethanoate

Dimethylethyl ethanoate

2-Methylpropyl ethanoate

2-Butoxyethyl ethanoate

Nonyl ethanoate

Tetradecyl ethanoate

Hexadecyl ethanoate

Octadecyl ethanoate
| 6-Methylheptadecyl ethanoate
Ethanoic ACID

Sodium ethanoate

Potassium ethanoate

Magnesium ethanoate
Calcium ethanoate

Zinc (Il) ethanoate
Propanol

Methylethanol
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Figure 2. Map of the ingredients in this assessment and the associated esterase metabolites.

alcohol (1748; Table 6).'” The use information was not avail-
able for #-butyl acetate, nonyl acetate, butoxyethyl acetate, or

isostearyl acetate.

isopropyl alcohol.?° Additionally, the EU limits the amount
of zinc acetate in cosmetics to 1% calculated as zinc.

The main use of methyl acetate is in nail polisher removers.

Concentration of use surveys conducted in 2007, 2009, and
2010 by the Personal Care Products Council reported the use
percentage ranges for methyl acetate (10-60), propyl acetate
(0.005-39), isopropyl acetate (0.5-), t-butyl acetate (10), iso-
butyl acetate (6-45), nonyl acetate (0.0004), cetyl acetate
(0.01-17), stearyl acetate (0.02-0.5), isostearyl acetate
(0.002-5), propyl alcohol (0.0001-0.5), isopropyl alcohol
(0.002-100), acetic acid (0.0003-0.3), sodium acetate
(0.0002-0.5), potassium acetate (3), magnesium acetate
(0.02-0.03), and zinc acetate (0.4%).'®' Concentration of use
survey results for calcium acetate resulted in no reported uses.
Neither use nor concentration information was available for
butoxyethyl acetate or myristyl acetate.

In the European Union (EU), methanol is allowed only as a
denaturant for ethanol and isopropyl alcohol at a concentration
of 5%, calculated as a percentage ethanol or percentage

Noncosmetic

The following ingredients in this report are permitted for direct
addition to food for human consumption for flavoring purposes
and are generally recognized as safe (GRAS) according to the
FDA: methyl acetate, propyl acetate, isopropyl acetate, isobutyl
acetate, nonyl acetate, propyl alcohol, isopropyl alcohol, acetic
acid, sodium acetate, potassium acetate, magnesium acetate, and
calcium acetate.?! Zinc acetate is an approved ingredient for
over-the-counter (OTC) skin protectant drug products.**

Additionally, esters are used as solvents in paints, lacquers,
and coatings and as intermediates in various chemistry
processes.”

Alcohols are commonly used as solvents and antiseptics.?

Isopropyl alcohol (rubbing alcohol) is an approved ingredi-
ent for topical antimicrobial OTC drug products.>*
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Table 6. Current Cosmetic Product Uses and Concentrations for Methyl Acetate, Propyl Acetate, Isopropyl Acetate, t-Butyl Acetate, Isobutyl

Acetate, Nonyl Acetate, Cetyl Acetate, Stearyl Acetate, Propyl Alcohol, and Isopropyl Alcoho

Product Category (FDA 2009)

2009 Uses (total number of
products in category; FDA 2009)

2007, 2009, 2010 Concentrations
(%) (PCPC 2007; 2009; 2010)

Methyl Acetate
Noncoloring hair care products
Sprays/aerosol fixatives
Nail care products
Creams and lotions
Polish and enamel removers
Other
Total uses/ranges for ingredients
Propyl acetate
Eye products
Lotion
Nail care products
Basecoats and undercoats
Polish and enamel
Polish and enamel removers
Other?
Skin care products
Body and hand sprays
Paste mask/mud packs
Total uses/ranges for propyl acetate
Isopropyl acetate
Noncoloring hair care products
Tonics, dressings, etc
Hair coloring products
Dyes and colors
Nail care products
Polish and enamel
Polish and enamel removers
Total uses/ranges for isopropyl acetate
t-Butyl acetate
Nail care products
Polish and enamel removers
Total uses/ranges for t-butyl acetate
Isobutyl acetate
Nail care products
Basecoats and undercoats
Creams and lotions
Polish and enamel
Polish and enamel removers
Total uses/ranges for isobutyl acetate
Nonyl acetate
Bath products
Bubble baths
Total uses/ranges for nonyl acetate
Cetyl Acetate
Baby products
Lotions, oils, powders, etc
Bath products
Soaps and detergents
Other
Eye products
Eyebrow pencil
Eyeliner
Shadow
Lotion
Mascara
Other

| 312)

—(14)

—(24)

—(138)
|

—(254)

2 (79)
26 (333)
~(24)
6 (138)

—()
—(441)
34

2 (1205)
5 (2393)

—(333)
1(24)
8

—(24)

| (79)

—(14)

3 (333)

—-(24)
4

—(169)

2 (137)

3 (1665)
| (234)

—(144)
2 (754)
8 (1215)
| (254)
—(499)
4 (365)

45-60
10
10—60

0.005

10
-39
10
7

0.8
0.042
0.005-39

0.5
0.5-2

10
10

34

45

35
6-45

0.0004
0.0004
0.07
0.8-3
0.9
3-4
3-8

0.03

(continued)
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Table 6. (continued)

2009 Uses (total number of
products in category; FDA 2009)

2007, 2009, 2010 Concentrations

Product Category (FDA 2009) (%) (PCPC 2007; 2009; 2010)

Fragrance products

Colognes and toilet waters —(1377) 0.3

Perfumes —(666) 2

Powders I (221) -

Other I (566) -
Noncoloring hair care products

Conditioners 1 (1226) 0.3-0.9

Sprays/aerosol fixatives I 312) 2

Tonics, dressings, etc 6 (1205) 2-7

Other 7 (807) -
Hair color preparations

Other hair-color preparations® —(168) 04
Makeup

Blushers 7 (434) 0.3-9

Face powders 9 (661) 2-8

Foundations 2 (589) 12

Lipstick 101 (1883) 3-12.6

Makeup bases —(117) 2

Other 3 (485) -
Nail care products

Basecoats and undercoats —(79) 0.2

Polish and enamel removers —(24) 0.2
Personal hygiene products

Underarm deodorants —(580) 0.9
Shaving products

Aftershave lotions 2 (367) -

Shaving cream I (122) 0.01-0.9

Shaving soap I (10) -
Skin care products

Cleansing creams, lotions, liquids, and pads 4 (1446) 0.3

Face and neck creams, lotions, etc 7 (1583) 0.5-2

Body and hand creams, lotions, etc 33 (1744) 0.9-9

Foot powders and sprays 3 (47) 0.9

Moisturizers 51 (2508) 2

Night creams, lotions, powder, and sprays 2 (353) 0.9

Paste masks/mud packs 2 (441) -

Fresheners I (259) -

Other 5 (1308) -
Suntan products

Suntan gels, creams, liquids, and sprays 4 (107) -

Indoor tanning preparations I (240) -

Total uses/ranges for cetyl acetate 277 0.01-12.6

Stearyl acetate

Bath products

Soaps and detergents —(1665) 0.5
Makeup

Face powders —(661) 0.4
Nail care products

Basecoats and undercoats —(79) 0.02
Shaving products

Shaving soap I (10) -
Skin care products

Face and neck creams, lotions, etc I (1583) -

Body and hand creams, lotions, etc —(1744) 0.3

Total uses/ranges for stearyl acetate 2 0.02-0.5

Isostearyl acetate
Fragrance products

(continued)
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Table 6. (continued)

Product Category (FDA 2009)

2009 Uses (total number of
products in category; FDA 2009)

2007, 2009, 2010 Concentrations
(%) (PCPC 2007; 2009; 2010)

Perfumes —(666) 5
Noncoloring hair care products

Shampoos —(1361) 0.002

Total uses/ranges for isostearyl acetate - 0.002-5
Acetic acid

Tonics, dressings, and other hair grooming aids |

Colognes and toilet waters - 0.0004

Hair conditioners - 0.07

Hair dyes and colors - 0.2

Other hair-coloring preparation | 0.3

Nail polish and enamel - 0.0003

Bath soaps and detergents 9 0.01

Total uses/ranges for Acetic acid Il -
Sodium acetate

Mascara - 0.003

Hair conditioners - 0.001-0.09

Shampoos - 0.002-0.1

Tonics, dressings, and other hair grooming aids - 0.008-0.07

Hair dyes and colors - 0.5

Hair rinses - 0.07

Makeup bases - 0.002

Nail polish and enamel - 0.5

Other personal cleanliness products - 0.005-0.2

Other shaving preparation - 0.004

Skin cleansing - 0.003-0.004

Face and neck creams, lotions, and powders - 0.0002-0.2

Body and hand creams, lotions and powders - 0.002-0.008

Moisturizing creams, lotions and powders - 0.05

Night creams, lotions, and powders - 0.0005

Paste masks - 0.0002

Total uses/ranges for Sodium acetate 64 -
Potassium acetate

Nail creams and lotions - 3

Total uses/ranges for Potassium Acetate 0 -
Magnesium acetate

Hair conditioners - 0.03

Permanent waves - 0.02

Shampoos - 0.02

Tonics, dressings, and other hair grooming aids - 0.02

Hair rinses (coloring) - 0.02

Total uses/ranges for Potassium acetate 0 -
Calcium acetate

Cleansing |

Face and neck (exc shave) |

Moisturizing 5

Total uses/ranges for potassium acetate 7 -
Zinc acetate

Mouthwashes and Breath Fresheners | 0.4

Total uses/ranges for Potassium acetate | 0.4

Propyl alcohol

Bath products

Other —(234) 0.0001
Makeup

Lipstick —(1883) 0.0001
Nail care products

Cuticle softeners —(27) 0.0001

Creams and lotions —(14) 0.0001

(continued)
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Table 6. (continued)

2009 Uses (total number of 2007, 2009, 2010 Concentrations

Product Category (FDA 2009) products in category; FDA 2009) (%) (PCPC 2007; 2009; 2010)
Oral hygiene products
Mouthwashes and breath fresheners —(74) 0.5
Skin care products
Body and hand creams, lotions, etc —(1744) 0.0001
Total uses/ranges for propyl alcohol - 0.0001-0.5
Isopropyl alcohol
Baby products
Lotions, oils, powders, etc —(137) 0.2
Bath products
Soaps and detergents 1(1665) 0.004-0.07
Oils, tablets, and salts 3(314) 0.8
Bubble baths I (169) -
Eye products
Eyebrow pencil 2 (144) 3
Eyeliner I (754) 2
Shadow I (1215) 0.014
Mascara 12 (499) 0.3-3
Other® 5 (365) 14
Fragrance products
Colognes and toilet waters 1 (1377) 0.2-2
Perfumes —(666) 0.2-0.7
Other 2 (566) 0.02
Noncoloring hair care products
Conditioners 184 (1226) 0.4-2
Sprays/aerosol fixatives 7 (312) 0.05-5
Hair straighteners —(178) 0.6
Permanent waves 2 (69) 0.8-2
Rinses 3(33) 0.8-1
Shampoos 13 (1361) 0.2-8
Tonics, dressings, etc 45 (1205) 0.6-41
Wave sets I (51) -
Other 50 (807) 2
Hair-coloring products
Dyes and colors 758 (2393) 3-16
Tints 15 (21) 3
Shampoos 7 (40) -
Color sprays/aerosol 1 (7) 4
Hair lighteners with color 2(21) -
Hair bleaches 8 (149) -
Other* 6 (168) 7
Makeup
Blushers | (434) 0.05
Face powders —(661) 0.2
Foundations 15 (589) 0.002-5
Leg and body paints 3(29) -
Lipstick 1 (1883) 0.009-1
Makeup bases —(117) 0.02
Rouges I (102) -
Makeup fixatives 2 (45) -
Other | (485) 0.3
Manicuring preparations
Basecoats and undercoats 71 (79) 5-25
Cuticle Softeners I (27) 0.04-17
Nail creams and lotions 1 (14) 5-23
Nail polish and enamel 292 (333) 6-18
Nail polish and enamel removers 4 (24) 8-35
Other*® 40 (138) 15-100

(continued)
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Table 6. (continued)

2009 Uses (total number of
products in category; FDA 2009)

Product Category (FDA 2009)

2007, 2009, 2010 Concentrations
(%) (PCPC 2007; 2009; 2010)

Personal cleanliness
Other
Shaving preparations
Aftershave lotion
Shaving cream
Other'
Skin care preparations
Cleansing creams, lotions, liquids, and pads
Face and neck creams, lotions, etc
Body and hand creams, lotions, etc
Body and hand sprays
Foot powders and sprays
Moisturizers
Paste masks/mud packs
Fresheners
Other
Suntan products
Suntan gels, creams and liquids
Indoor tanning preparations
Total uses/ranges for isopropyl alcohol

3 (792) 03
|
| (122)
10-76
8 (1446) 0.3-26
6 (1583) 0.1-I
10 (1744) |
—() 0.08
—(47) 6
25 (2508) 0.04-0.2
2 (441) 0.02-4
7 (259) 0.07-7
10 (1308) 14
—(107) 0.06
| (240) -
1647 0.002-100

2 7% in a nail mender.

® 0.4% in a gradual hair color.

€ 14% in a eye lash tint.

47% in a hair color remover.

€ 50% in a nail surface sanitizer; 100% in a nail degreaser.
f76% in a razor burn/ingrown hair eliminator.

—Not found.

Toxicokinetics

These ingredients can be metabolized via hydrolysis, by
esterases present in skin, to the parent alcohol and acetic acid
(or a salt). The ability and efficiency of esterases in the skin is
often species dependent and may even vary considerably
between individuals of the same species.”> Esterases found
in the skin, such as human acetyl cholinesterase (hAchE),
are capable of metabolizing branched substrates, including
tertiary esters.”

Shorter chain esters readily penetrate the skin and mucous
membranes. Acetic acid esters can be metabolized by esterases
(present in the respiratory tract, skin, blood, and gastrointest-
inal tract?”*® to the parent alcohols and acetic acid.’ As such,
methyl acetate is metabolized to methyl alcohol, #-butyl acetate
is metabolized to #-butyl alcohol, and so forth as illustrated
in Figure 2.

The parent alcohols can be oxidized via alcohol dehydro-
genases to produce the corresponding aldehydes or ketones.
The aldehydes can then further be oxidized via aldehyde dehy-
drogenases to the corresponding acids.

Acetic acid is a principal metabolite of all of the above alkyl
acetates, and in addition to its sodium, potassium, magnesium,
calcium, and zinc acetate salts, is a cosmetic ingredient and has
been included in this safety assessment.

Isobutyl alcohol and nonyl alcohol are principal metabolites
of isobutyl acetate and nonyl acetate, respectively.

t-Butyl alcohol is slowly metabolized by alcohol dehydro-
genases and is eliminated in urine as a glucuronide conjugate
and acetone. -Butyl alcohol is also eliminated in exhaled air as
acetone and carbon dioxide.'®*

Propyl alcohol and isopropyl alcohol are principal metabo-
lites of propyl acetate and isopropyl acetate, respectively. Pro-
pyl alcohol is metabolized to propanol and propanoic acid,
which can be further metabolized to acetaldehyde and acetic
acid.*® Isopropyl alcohol is metabolized to acetone and then to
acetate, formate, and ultimately carbon dioxide.*! The half-life
of acetone in humans is 22.5 hours.

Human Studies

Butoxyetanol. Dermal—as reported in the CIR safety assess-
ment of butoxyethanol,** 5 healthy male volunteers exposed 4
fingers of one hand to undiluted butoxyethanol for 2 hours. The
percutaneous uptake of butoxyethanol into the blood varied
from 127 to 1891 umol (7-96 nmol butoxyethanol/min per
cm?® of exposed area). A linear regression analysis for all of
the experiments suggested that, on the average, 17% of the
absorbed dose of butoxyethanol was excreted in the urine.

Inhalation—as reported in the CIR safety assessment of
butoxyethanol,32 2 adult male participants (between 30 and
45 years old) and 1 female participant (24 years old) breathed
200 ppm butoxyethanol during two 4-hour periods, separated
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by a 30-minute lunch. One male participant and the female
participant excreted considerable amounts of butoxyacetic acid
in urine, while the other male participant excreted only trace
amounts in urine.

Methanol. Methyl acetate is metabolized to methanol and
therefore, data on the effects in humans following inhalation
exposure are applicable to this assessment. Metabolism of
methyl acetate to methanol proceeds at a rate directly propor-
tional to the exposure level. Methanol is further metabolized to
formaldehyde and then to formic acid. The CIR Expert Panel
concluded that formic acid is safe where used in cosmetic
formulations as a pH adjustor with a 64 ppm limit for the free
acid.*® The main toxicological risks in humans are severe
metabolic acidosis with increased anion gap, typically follow-
ing oral exposure resulting in >100 mg/L of formate in the
urine.** The acidosis and the formic acid metabolites are
believed to play a central role in both the central nervous
system toxicity and the ocular toxicity.

A study was conducted to determine the formate levels that
resulted from exposure of human volunteers to 200 ppm of
methanol for 4 hours. Human volunteers (n = 27; age 20-55
years) were exposed to 200 ppm methanol (the Occupational
Safety and Health Administration [OSHA] Permissible Expo-
sure Limit) for 4 hours and to water vapor for 4 hours in a
double-blind, random study.?> Urine samples were collected
at 0, 4, and 8 hours and blood samples were collected from the
participants before they entered the chamber, every 15 minutes
for the first hour, every 30 minutes from the first to the third
hour and at 4 hours. Urine and serum samples were analyzed
for formate (LOD 0.5 mg/L). Twenty-six of 27 enrolled parti-
cipants completed the study (11 females and 15 males). One
volunteer withdrew from the study due to blood drawing intol-
erance. Urine formate data were excluded for 1 participant due
to their consumption of high levels of vitamin C that interfered
with the formate assay. The researchers did not find any statis-
tically significant differences in serum or urine formate levels
between the 2 exposure conditions at any time point. At the end
of the 4-hour methanol exposure, formate concentrations of
14.28 + 8.90 and 7.14 + 5.17 mg/L were measured in serum
and urine, respectively. Under control conditions, formate con-
centrations of 12.68 + 6.43 (P =.38;n=26) and 6.64 + 4.26
(P = .59; n = 25) mg/L were measured in serum and urine,
respectively. After 8 hours (4 hours of no exposure), the serum
concentrations were not statistically different, with 12.38 +
6.53 mg/L under methanol exposure conditions and 12.95 +
8.01 (P = .6; n = 26) under control conditions. Urine formate
concentrations after 8 hours were 6.08 + 3.49 and 5.64 + 3.70
(P = .6; n = 25) in exposed and control conditions, respec-
tively, and were not statistically significantly different.

Methyl acetate. Methyl acetate, 15 mL, was applied to the
skin of the forearm with cotton dipped into the solvent and
fitted in a plastic vessel of 12.5 cm? which was fixed to the
arm with a rubber band and covered with polyethylene film.*®
The amount of skin absorption was estimated by determining

the concentrations of the relevant solvents and their metabolites
in blood, expired air, and urine. Blood samples were taken
before and immediately after application. All the participants
were men and | to 4 participants served in each experiment.
The concentrations of solvents in blood were determined by gas
chromatographic method after separating them by gas—liquid
equilibrium method. Blood concentration levels of methyl acet-
ate ranged from 0.9 pg/mL at 1 hour postapplication to as great
as 3.8 pg/mL at 2 hours

Animal Studies

Acetic acid. Acetic acid is absorbed from the gastrointestinal
tract and through the lungs and is readily, although not com-
pletely, oxidized.>” As noted above, acetic acid can be meta-
bolized and eliminated as carbon dioxide and water.

Propyl acetate. Rats (strain/sex/number not specified)
were exposed via inhalation to 2000 ppm (8360 mg/m?) for
90 minutes.*® Propyl acetate was rapidly hydrolyzed to propyl
alcohol. During the 90-minute exposure period, blood levels
of propyl alcohol were between 2.6- and 7.7-fold greater than
propyl acetate.

Isopropyl acetate. Male Sprague-Dawley rats (n = 6) were
placed in a chamber charged with 2000 ppm isopropyl acetate
and allowed to inhale for 90 minutes.>® During this time, the
concentration in the chamber decreased and correction for the
amount of test compound lost to the chamber and on the surface
of the animal was completed. Blood samples were taken at 0, 5,
10, 20, 25, 30, 40, 50, 60, and 90 minutes. Blood levels of
isopropyl alcohol exceeded those of isopropyl acetate at 5 min-
utes into the exposure and at each time point thereafter. At 90
minutes, 245 pumol/L isopropyl alcohol and 24 pmol/L isopropyl
acetate were detected in the blood.

t-Butyl acetate. Female Sprague-Dawley rats (n = 5) were
exposed via a tracheal cannula to 440 ppm (1900 mg/m?) r-
butyl acetate in air for 5 hours.*® The concentrations of both the
acetate and the alcohol increased continuously in the blood
over the course of the exposure. By the end of the exposure,
the concentration of #-butyl alcohol in the blood (~ 340 umol/
L) was greater than that of #-butyl acetate (285 pmol/L). In a
second experiment, female Sprague-Dawley rats (n = 5) were
exposed via a tracheal cannula to 900 ppm (4275 mg/m®) #-butyl
acetate in air for 255 minutes. A similar pattern was observed
with concentrations in the blood at the end of the exposure of
approximately 400 and 450 pmol/L blood for #-butyl acetate and
t-butyl alcohol, respectively.

Isopropyl alcohol. Male rabbits (3/group; strain not specified)
were treated by different routes of exposure to compare the
absorption and metabolism of isopropyl alcohol.*' Groups 1
and 2 were treated via gavage with the equivalent of 2 and 4
mL/kg absolute isopropyl alcohol, respectively, as a 35% iso-
propanol/water solution. Groups 3 and 4 were treated via
whole-body inhalation for 4 hours (towels soaked with
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isopropyl alcohol were place in the inhalation chamber and
replenished at ’2-hour intervals to maintain a saturated envi-
ronment; no exact concentration given), with group 3 animals
receiving an additional dermal exposure in the form of a towel
soaked with 70% isopropyl alcohol applied to the animals’
chests and group 4 animals having plastic barriers on their
chests and towels prepared the same way as in group 3 applied
on top of the plastic barriers. The alcohol in the towels was
replenished at “2-hour intervals throughout the duration of
the experiment. Blood samples were taken at 0, 1, 2, 3, and
4 hours. Samples were analyzed for isopropyl alcohol and the
metabolite acetone.

Following gavage exposure to 2 or 4 mL/kg, maximum
blood levels of 147 and 282 mg/dL, respectively, of isopropyl
alcohol were measured. Concentrations of acetone rose steadily
over the 4-hour period and were 74 and 73 mg/dL following
exposure to 2 or 4 mL/kg, respectively. The authors stated that
the maximum levels of isopropyl alcohol observed in this
experiment correlated with inebriation and near coma in the
animals. Following inhalation and dermal exposure, the con-
centration of isopropyl alcohol in the blood continued to rise
and was 112 mg/dL at 4 hours, while the concentration of
acetone was 19 at 4 hours. Inhalation exposure with a plastic
barrier between the soaked towel and the chest resulted in
isopropy! alcohol and acetone blood levels of <10 mg/dL.

The researchers concluded that isopropyl alcohol is
absorbed by the dermal route but that prolonged dermal expo-
sure (ie, repeated sponging or soaking for several hours) would
be required to produce significant toxicity.**

Butoxyethanol. The results of 8 studies on the metabolism,
distribution, and excretion of butoxyethanol were presented in
the CIR expert panel review of butoxyethanol.* These data
show that butoxyacetic acid is the major metabolite (and tox-
icant) of butoxyethanol, that the first step of metabolism is
mainly by alcohol dehydrogenase in the liver, and that excre-
tion is mainly via urine.

Toxicological Studies
Single-Dose (Acute) Toxicity

Table 7 provides a summary of the available literature on the
acute toxicity and LDso and LCs, data for ingredients in this
assessment.*>***%47- Oral LDs, values were generally >1 g/kg
across species and dermal LDs( values were generally higher.
Intravenous and intraperitoneal LDs, values were >100 mg/kg.
Inhalation LCsq values were > 5000 ppm.

Repeated Dose Toxicity

Butoxyethyl acetate. Wistar rats (40 male and female rats
divided into groups of 10 males or 10 females) and New Zealand
rabbits (4/group) were exposed via inhalation to air vapor mix-
tures of butoxyethyl acetate (approximately 400 ppm) 4 h/d, 5 d/
week for 1 month.*® No effects were observed on body weight
gain, as compared to controls. Red blood cell (RBC) counts and

hemoglobin decreased slightly in 2 of 4 rabbits after 3 weeks of
treatment. Hemoglobinuria and hematuria were observed in
the rabbits but were less pronounced in treated rats. Two
rabbits died during the fourth week of treatment and blood-
filled kidneys and urinary bladders were observed at necropsy
in these 2 animals. No other gross lesions were observed in
the other animals killed at either the end of the study or after a
1-week recovery period.

Wistar rats (40 male and female rats divided into groups of
10 males or 10 females) and New Zealand rabbits (2/sex/group)
were exposed via inhalation to 100 ppm butoxyethyl acetate
(butylglycol acetate [BGA]) 4 h/d, 5 d/week for 10 months.*®
No effects on body weight gain, as compared to controls, and
no hematological changes were observed. Upon necropsy, rab-
bits exhibited very discrete renal lesions including a few areas
of tubular nephritis. Additionally, dilation of Henle loop and
the distal convoluted tubules was observed to a greater degree
than in control animals. Treated and control rats also exhibited
discrete renal lesions such as tubular enlargement in males and
tubular nephrosis in females.

Acetic acid. Of the 5 rats (sex and strain not specified)
exposed via inhalation to 1300 pg/L of acetic acid, 3 showed
slight red staining around the nose, with 1 animal showing
staining around the mouth.>® Focal lesions were observed in
the respiratory epithelium of the dorsal meatus of level 1 of the
nasal cavity in 3 of the 5 rats. Acetic acid also increased spleen
and kidney weights/damage at 23 to 31 mg/kg in rats, and
induced hyperplasia in both organs at 60 mg/kg.”’

Rats (number, sex, and strain not specified) were exposed to
0.01% to 0.25% solutions, via drinking water, of acetic acid
(corresponding to 0.2 mL/kg), with no toxic effects over a
period of 2 to 4 months. However, 0.5% solutions (correspond-
ing to 0.33 mL/kg) immediately affected feed consumption and
growth. A maximum toleration level of 30 mmol/L (1.8 g/L)
daily for 2 weeks was established for rats.’’

Sodium acetate. In contrast to the maximum toleration level
recited above for acetic acid, sodium acetate in drinking water
was reported to have a maximum toleration level of 80 mmol/L
(4.2-4.8 g/L).>’

Isobutyl alcohol. Isobutyl alcohol, the primary metabolite of
isobutyl acetate, was evaluated for potential neurotoxicity in
Sprague-Dawley rats. Rats (10/sex/group) were exposed via
inhalation to isobutyl alcohol vapor concentrations of approx-
imately 0, 770, 3100, or 7700 mg/m3, for 6 h/d, 5 d/week, for
14 weeks.'® The functional observational battery was con-
ducted along with end points of motor activity, neuropathol-
ogy, and scheduled-controlled operant behavior. A slight
reduction in responsiveness to external stimuli was observed
in all treated groups during exposure. This effect resolved
upon cessation of exposure to isobutyl alcohol.

Isopropyl alcohol. Fischer 344 rats and CD-1 mice (10/sex/
group) were exposed via inhalation to 0, 100, 500, 1500, or
5000 ppm (0, 246, 1230, 3690, or 12 300 mg/m’) isopropyl
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alcohol for 6 h/d, 5 d/week for 13 weeks.>? To evaluate the
neurobehavioral effects of isopropanol exposure, an addi-
tional 15 rats/sex were exposed (via inhalation) to 0, 500,
1500, or 5000 ppm (0, 1230, 3690, or 12 300 mg/m>) for 6
h/d, 5 d/week for 13 weeks.

The NOAEL for rats in this study was reported as 500 ppm
and the LOAEL was 1500 ppm, based upon clinical signs and
changes in hematology at 6 weeks.>* Isopropyl alcohol did not
produce any changes to the parameters of the functional obser-
vations battery which was conducted at 1,2, 4, 9, and 13 weeks.

The NOAEL for mice in this study was reported as 500 ppm
and the LOAEL was 1500 ppm, based on clinical signs and
increased liver weights.>

Methyl Alcohol

As reported in the CIR safety assessment of methyl alcoho
ingestion by humans can result in severe metabolic acidosis,
blindness, and death.

1’53

Dermal Irritation/Sensitization/
Photosensitization

Cetyl Acetate

A lipstick containing 12.6% cetyl acetate caused no dermal
sensitization in 99 human test participants.>* A formulation
of 11.7% cetyl acetate did not cause sensitization in humans,
in another report.”

Propyl Acetate

Animal. Male and female rabbits (n = 4; strain not specified)
were tested for primary irritation on intact, abraded skin using
the Draize method. Undiluted propyl acetate (0.5 mL) was
applied to the skin without occlusion and produced only minor
irritation with slight erythema in 1 of 4 animals. No edema was
observed 72 hours after application.®”’

No irritation was observed in 5 rabbits (sex/strain not spec-
ified), following a 24-hour nonoccluded treatment with 0.01
mL of undiluted propyl acetate (no further experimental details
provided).*’

Erythema and necrosis were observed in rabbits (sex/strain/
number not specified) exposed to 20 mL/kg bw (17 756 mg/kg
bw) undiluted propyl acetate.’” Erythema and desquamation
were observed in guinea pigs (sex/strain/number not specified)
exposed to 10 mL/kg bw (8880 mg/kg bw), undiluted propyl
acetate, for 24 hours with occlusion. In the guinea pigs, the skin
appeared normal after 14 days.

Human. In a human maximization test pre-screen, 2% propyl
acetate in petrolatum was applied to the backs of 25 healthy
participants for 48 hours under occlusion. No participant expe-
rienced any irritation or sensitization.>

Butoxyethyl acetate. New Zealand rabbits (6/group/1500 mg/
kg) were tested for primary irritation on intact, abraded skin

using the Draize method.*® Butoxyethyl acetate (1500 mg/kg)
produced slight erythema (grade 1) in 4 of 6 rabbits at 24
hours. At the 72 hours reading, there was no perceptible irri-
tation; the primary irritation index was reportedly 0.17.

Methyl acetate. Human maximization tests were carried out
with 10% methyl acetate in petrolatum on various panels of
volunteers. Application was under occlusion to the same site on
the forearms or backs of all participants for 5 alternate-day 48-
hour periods.” Patch sites were pretreated for 24 hours with
2.5% aqueous sodium lauryl sulfate (SLS) under occlusion.
Following a 10- to 14-day rest period, challenge patches were
applied under occlusion to fresh sites for 48 hours. Challenge
applications were preceded by a 60-minute SLS treatment.
Reactions were read at patch removal and again at 24 hours
thereafter. No sensitization reactions were observed in any of
the 25 participants tested.

Zinc acetate. The dermal irritancy of 6 zinc compounds was
examined in 3 animal models.>® In open patch tests involving 5
daily applications, aqueous zinc acetate (20%) was found to be
severely irritant in rabbit, guinea-pig, and mouse tests, indu-
cing epidermal hyperplasia and ulceration. Epidermal irritancy
in these studies was reportedly related to the interaction of zinc
ion with epidermal keratin.

Acetic Acid

Animal. Glacial acetic acid (equivalent to 95% acetic acid)
caused complete destruction of the skin of guinea pigs on 24
hours contact; 28% acetic acid, however, resulted in only mod-
erate irritation after 24 hours.>’

Human. In a number of independent test facilities, a total of
96 human volunteers (sex not given) were exposed to acetic
acid in 4-hour dermal irritation patch test.’® At a concentra-
tion of 10% acetic acid, 70% to 94% of volunteers, depending
on the facility, reported dermal irritation.

t-Butyl alcohol. As reported in the CIR safety assessment of
t-butyl alcohol,*® one study was conducted using New Zealand
white rabbits exposed to a mixture of ethanol and #-butyl alco-
hol (concentrations unspecified) at abraded and intact skin
sites. Only 2 animals had irritant reactions at the intact skin
site and only 3 animals had irritant reactions at the abraded site.
Overall, the test article was not considered a primary dermal
irritant under the conditions of the study. In another study,
t-butyl alcohol alone (concentration unspecified) was found
to have no irritating effect on the skin of shaved rabbits (strain
unspecified) when observed for a period of 1 week. Two case
reports were reported with positive patch tests to t-butyl
alcohol.

Methyl alcohol. As given in the CIR safety assessment of
methyl alcohol,”® methyl alcohol causes primary irritation to
the skin; prolonged and repeated contact with methyl alcohol
resulted in defatting and dermatitis. Typical allergic responses
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observed after contact with alcohols were eczematous eruption
and wheal and flare at the exposure sites.

Propyl alcohol. A cumulative irritation study was conducted
involving 20 male participants to evaluate the relative irritancy
of free fatty acids of different chain lengths using propanol as a
vehicle.®® A control patch containing propanol was applied to
each participant. Patches remained in place for 24 hours and
reactions were scored 30 minutes after patch removal. This
procedure was repeated daily for a total of 10 applications. In
both groups of 10 participants, there were no reactions to
propanol.

A series of studies of the irritation potential of pelar-
gonic acid were conducted using propanol as a vehicle. In 116
healthy male participants (21-55 years old), 10 females and 6
males (median age of 29.5 years), 42 healthy, nonatopic male
volunteers (mean age = 34 years), 16 healthy participants (ages
not stated), and 17 healthy volunteers (10 males and 7 females;
mean age = 27 years), no positive patch test results were
reported at the vehicle control site.

61-67

Isopropyl alcohol. A spray concentrate with isopropyl alcohol
at 80.74% did not exhibit any potential for dermal sensitization
in 9 human participants.®?

In a human repeated insult patch test on 109 test partici-
pants, a hair dye base formulation of 2.85% isopropyl alcohol,
and 1.95% isopropyl acetate resulted in no dermal
sensitization.®®

A study® of the irritation potential of pelargonic acid was
conducted using isopropanol as a vehicle. In healthy individu-
als (8 males and 4 males; 18-64 years old), no positive patch
test results were reported at the vehicle control site.

Butoxyethyl alcohol. As given in the CIR safety assessment of
butoxyethanol,** 10.0% (vol/vol) aqueous butoxyethanol eval-
uated using 214 male and female participants between 18 and
76 years of age resulted in no evidence of sensitization.

Cetyl alcohol. As given in the CIR safety assessment of cetyl
alcohol,’” 1 out of 80 male participants (21-52 years of age) had
etythema, folliculitis, and pustule formation at the application
site in a topical tolerance study of a cream base with 11.5%
cetyl alcohol. Using the same protocol in 20 participants, the
cream base with 6% cetyl alcohol resulted in no irritation. A
cream containing 6% cetyl alcohol was a mild irritant in 12
female participants (18-60 years of age). No primary irritation
or sensitization was reported in 110 female participants tested
with a product containing 8.4% cetyl alcohol. No photosensi-
tization reactions were reported in a test of a lipstick product
containing 4.0% cetyl alcohol in 52 participants. In another
study, a skin care preparation containing 1.0% cetyl alcohol
did not induce photosensitization in the 407 participants tested.
In neither case were the experimental details regarding the
radiation source given.

Myristyl alcohol. As given in the CIR safety assessment of
myristyl alcohol,” a moisturizing lotion containing 0.80%

myristyl alcohol was applied to the face of each of 53 partici-
pants over a period of 4 weeks. None of the participants had
signs of skin irritation. In another study, the irritation potential
of a moisturizing lotion containing 0.25% myristyl alcohol was
evaluated in 51 participants, used daily during a 1-month
period. A burning sensation was experienced by 1 of the parti-
cipants 1 day after the initial use of the product. None of the
participants had signs of skin irritation. A moisturizing lotion
containing 0.25% myristyl alcohol was applied to the backs of
229 male and female participants via occlusive patches for 24
hours. The product was reapplied to the same sites following a
24-hour nontreatment period and repeated for a total of 10
induction applications. None of the participants had reactions
to the product. No photosensitization reactions were reported in
a test of a moisturizing lotion containing 0.10% myristyl alco-
hol evaluated for its photosensitization potential in a study
involving 52 participants. Experimental details regarding the
radiation source were not given.

Stearyl alcohol. As given in the CIR safety assessment of
stearyl alcohol,”” in a 24-hour single insult occlusive patch
tests, mild irritation was produced by 100% stearyl alcohol in
1 participant out of 80. A case report of a contact sensitization
to stearyl alcohol in 3 individuals was reported.

Isostearyl alcohol. As given in the CIR safety assessment of
isostearyl alcohol,” no skin irritation was reported in 19 male
and female participants (18-65 years old) at a concentration of
25.0% in petrolatum, or in 3 different lipstick products contain-
ing 25.0%, 27.0%, and 28.0% isostearyl alcohol, respectively.
Isostearyl alcohol (25% v/v in 95.0% isopropyl alcohol) eval-
uated in 12 male participants (21-60 years old) resulted in mild
irritation in 3 participants but no evidence of sensitization. A
pump spray antiperspirant containing 5.0% isostearyl alcohol
evaluated using 148 male and female participants resulted in 10
participants with reactions suggestive of sensitization and were
rechallenged with the product 2 months later. Six participants
had reactions during the rechallenge. In a second study, the
same product was applied to 60 male and female participants
(same protocol). Five of the participants had positive responses
after the first challenge. One of the 5 was rechallenged with
5.0% isostearyl alcohol in ethanol solution, and a positive reac-
tion was observed.

Ocular Irritation

Propyl Acetate

Undiluted propyl acetate (0.5 mL) caused minor corneal injury
(grade 2 on a scale of 0-10) in the rabbit eye (n/sex/strain not
specified).*®

Butoxyethyl Acetate

Butoxyethyl acetate produced slight conjunctival redness and
discharge in 2 of 6 New Zealand rabbits at 24 hours.*® At 48-
and 72-hour observations, no irritation was observed.
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Isopropyl Alcohol

Isopropyl alcohol has been labeled a severe ocular irritant
based on rabbit ocular irritation tests involving application of
0.1 mL of a 70% solution in water.>'

Acetic Acid

Acetic acid at concentrations greater than 10% caused severe
permanent eye injury in rabbits. In contrast, a 5% solution
(equivalent to vinegar) caused severe, but reversible (two week
recovery), eye injury.”’

Reproductive/Developmental Toxicity
Oral

t-Butyl acetate. Pregnant female Sprague-Dawley rats
(22/group) were exposed to 0, 400, 800, or 1600 mg/kg per d
t-butyl acetate via gavage on gestational days (GDs) 6 through
19.7" Dams were monitored for clinical effects, feed consump-
tion, and changes in body weight, and the fetuses examined for
body weight, sex, and visceral and skeletal alterations at GD
20. Two dams died after treatment with 1600 mg/kg. Necropsy
findings on these animals included liver hypertrophy, stomach
expansion, and congestion/hemorrhage of the small intestines.
Clinical signs in the 1600 mg/kg group included piloerection,
abnormal gait, decreased activity, loss of fur, reddish vaginal
discharge, nasal hemorrhage, and coma. There were no deaths
and no clinical signs in the 400 and 800 mg/kg groups. A dose-
dependent decrease in gestational weight gain was observed
during the treatment period, but this was not statistically
significant as compared to controls. Feed consumption was
significantly decreased on GD 6 and 9 in the 1600 mg/kg
treatment group as compared to controls. No effects were
observed on the number of corpora lutea, implantations, fetal
deaths, litter size, and gender ratios. Male fetal body weight
was significantly decreased in the 1600 mg/kg group as com-
pared to controls. Female fetal body weight was also decreased
at this exposure level, but the difference was not statistically
significant. An increase in the incidence of skeletal variation
and a delay in fetal ossification were observed in the 1600 and
800 mg/kg treatment groups, with the changes in the 800 mg/kg
treatment group described as minimal by the authors. No evi-
dence of teratogenicity was observed at any tested exposure
level. The authors concluded that the observed developmental
effects were due to maternal toxicity and determined the
NOELs for both maternal and embryo-fetal developmental
toxicity in rats of 800 and 400 mg/kg, respectively.

Isopropyl alcohol. Female Sprague-Dawley rats (25/group)
received 0, 400, 800, or 1200 mg/kg per d isopropyl alcohol
via gavage on GD 6 through 15.”* Female New Zealand white
rabbits (15/group) were exposed to 0, 120, 240, or 480 mg/kg
per d isopropyl alcohol via gavage on GD 6 through 18. Ani-
mals were observed for body weight, clinical effects, and feed
consumption and the fetuses examined for body weight, sex,

and visceral and skeletal alterations at GD 20 for rats and GD
30 for rabbits. In the rat study, 2 dams died at the 1200 mg/kg
dose and 1 dam died at the 800 mg/kg dose. Maternal gesta-
tional weight gain was reduced at the highest dose tested. No
other effects were observed on maternal reproductive health.
Fetal body weights at the 2 highest doses were decreased sta-
tistically. No evidence of teratogenicity was observed at any
dose. In the rabbit study, 4 does died at the 480 mg/kg dose.
Treatment-related clinical signs of toxicity were observed at
the 480 mg/kg dose, which included cyanosis, lethargy, labored
respiration, and diarrhea. No treatment-related findings were
observed at GD 30. Decreased feed consumption and maternal
body weights, at 480 mg/kg, were statistically significant. No
other effects were observed on maternal reproductive health.
No evidence of teratogenicity was observed in the rabbits at
any dose. The authors determined NOELs for both maternal
and developmental toxicity of 400 mg/kg, each, in rats and 240
and 480 mg/kg, respectively, in rabbits.

Acetic acid. An assessment plan for acetic acid and salts
submitted as part of the high production volume chemical chal-
lenge program reported that no effects were observed on nida-
tion or on maternal or fetal survival in mice, rats, and rabbits at
oral doses (intubation/dosed day 6 of gestation) up to 1600 mg/
kg bw/d of acetic acid.”!

Sodium acetate. No maternal or neonatal effects were
observed in mice exposed (gavage/dosed daily on days 8-12
of gestation) to 1000 mg/kg of sodium acetate.”’ Sodium acet-
ate was also determined to be nonteratogenic to chick embryos

(10 mg/egg).

Inhalation

Propyl alcohol. The effects of propyl alcohol on fertility were
investigated by exposing male Sprague-Dawley rats (18/group)
to 0, 3500, or 7000 ppm (0, 8.61, or 17.2 mg/L) propyl alcohol
vapor via inhalation 7 h/d, 7 d/week for 62 days, prior to mating
with unexposed virgin females.>® Female Sprague-Dawley rats
(15/group) were similarly exposed and mated with unexposed
males. Following parturition, litters were culled to 4/sex and
the pups fostered by unexposed dams. The pups were weaned
on postnatal day (PND) 25 and weighed on PNDs 7, 14, 21, 28,
and 35. Male rats exposed to 7000 ppm exhibited a decrease in
mating success with 2 of 16 producing a litter (1 male died as a
result of a cage fight and 1 male did not mate). Mating success
was not affected in 3500 ppm exposed males or in females. Six
males from the 7000 ppm group were retained to determine
whether this effect was reversible. All 6 males successfully
mated 15 weeks after exposure. The authors reported that
weight gain was not affected in females exposed to 7000 ppm
(data not shown) but the feed intake was decreased in this
treatment group. Crooked tails were observed in 2 to 3 off-
spring in 2 of 15 litters from the 7000 ppm maternally exposed
group. No other effects on female fertility were reported. No
significant differences resulted between offspring of the 7000
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ppm group and controls on several behavioral toxicology
measures including the Ascent test, Rotorod test, Open Field
test, activity test, running wheel activity, avoidance condition-
ing, and operant conditioning. Activity measures were signif-
icantly different between offspring of the 3500 ppm exposure
group and controls.

Genotoxicity

A summary of in vitro and in vivo genotoxicity studies is given
in Table 8.

Methyl acetate, propyl acetate, isopropyl acetate, t-butyl acetate,
propyl alcohol, and isopropyl alcohol. Methyl acetate, propyl
acetate, isopropyl acetate, f-butyl acetate, propyl alcohol, and
isopropyl alcohol were not mutagenic in in vitro bacterial and
mammalian cell assays.38’73*79 Isopropyl alcohol was not gen-
otoxic in an in vivo micronucleus assay.’®

Acetic acid. Acetic acid was reported to be slightly mutagenic
to Escherichia coli and mammalian cells, but, a more recent
mammalian assay suggests that acetic acid is not mutagenic
and that previous results were an aberration due strictly to low
pH, and not the identity of the pH reducer.®**!

Carcinogenicity
Inhalation

Isopropyl alcohol. Fischer 344 rats and CD-1 mice (65/rats/
sex/group; 55/mice/sex/group) were treated via inhalation with
0, 500, 2500, or 5000 ppm (0, 1230, 6150, or 12 300 mg/m?>)
isopropyl alcohol for 6 h/d, 5 d/week for 104 weeks in rats and
78 weeks in mice.®* An additional 10/animals/sex/species were
treated with these same concentrations of isopropyl alcohol for
6 h/d, 5 days/week for 72 weeks in rats and 54 weeks in mice
and underwent an interim evaluation. Another 10 mice/sex/
group were treated according to the paradigm described above
for 54 weeks and then allowed to recover before being
killed at 78 weeks. Animals were observed and evaluated for
body and organ weights, ophthalmology, and clinical and
anatomic pathology.

In rats, increased mortality due to chronic renal disease was
observed at 5000 ppm (both sexes) and at 2500 ppm (males
only).®? Hypoactivity and lack of startle reflex were observed
in rats treated with 2500 ppm, and hypoactivity, lack of startle
reflex, and narcosis were observed in rats treated with 5000
ppm. With the exception of the ataxia, the clinical signs were
transient and ceased when the exposure ended. Increases in
body weight, body weight gain, and liver weights were
observed in rats treated with 2500 and 5000 ppm. Chronic
renal disease was exacerbated in rats treated with isopropyl
alcohol. Male rats had a concentration-related increase in
absolute and relative (B.W.) testes weights. At the interim
euthanasia (after 72 weeks), male rats treated with 5000 ppm
had an increased frequency of testicular seminiferous tubule
atrophy upon microscopic evaluation. At the terminal

euthanasia (104 weeks), male rats had a concentration-
dependent increase in the incidence of interstitial (Leydig)
cell adenomas of the testes at all administered doses. No other
tumor types were increased in rats under these treatment con-
ditions as compared to controls.

In mice, no differences in mortality were observed
between control and treated animals.®* Hypoactivity, lack
of a startle reflex, narcosis, ataxia, and prostration were
observed in mice treated with 5000 ppm . Hypoactivity, lack
of startle reflex, and narcosis were observed in mice treated
with 2500 ppm. Increases in body weight, body weight gain,
and liver weights were observed in mice treated with 2500
and 5000 ppm. Male mice in all treatment groups had a
decrease in relative weights of testes, and female mice
exposed to 5000 ppm isopropyl alcohol exhibited decreases
in absolute and relative (BW) brain weights. At the terminal
euthanasia (78 weeks), an increased incidence of minimal-to-
mild renal tubular proteinosis was observed in males and
females in all treatment groups. Male mice exposed to 2500
and 5000 ppm exhibited an increased incidence of dilation of
the seminal vesicles. No neoplastic lesions were observed in
male or female mice. The authors reported a NOAEL for
toxic effects of 500 ppm for both rats and mice based on
kidney and testicular effects.

The International Agency for Research on Cancer has deter-
mined that isopropyl alcohol is not classifiable as to its carci-
nogenicity to humans (group 3).%

Oral

t-Butyl alcohol. F-344 rats (n = 60/group, males and females)
were exposed orally, via drinking water, to #-butyl alcohol at
various doses for 15 months to 103 weeks. At 420 mg/kg per d
in males and 650 mg/kg per d in females, there was a decreased
survival.* Additionally, a dose-related decrease in body weight
gain was observed. All treated females had nephropathy and a
dose-related increase in kidney weight. Males also demon-
strated kidney weight gain but not at all doses.*

After 24 months of exposure, a combined incidence for
adenoma and carcinoma of the renal tubules was found in
8/50, 13/50, 19/50, and 13/50 of the control, low-, mid-, and
high-dose males (not females), respectively.*

Summary

The ingredients methyl acetate, propyl acetate, isopropyl acet-
ate, t-butyl acetate, isobutyl acetate, butoxyethyl acetate, nonyl
acetate, myristyl acetate, cetyl acetate, stearyl acetate, and iso-
stearyl acetate are alkyl esters that function in cosmetics as
fragrance ingredients, solvents, and skin-conditioning agents.
The ingredients acetic acid, sodium acetate, potassium acetate,
magnesium acetate, calcium acetate, and zinc acetate represent
the acetic metabolite of the above alkyl acetates. Acetic acid
and its salts function as one or more of the following agents: pH
adjusters, buffering agents, viscosity controllers, cosmetic
astringents, cosmetic biocides, skin protectants, and fragrance
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Table 8. Summary of the Genotoxicity Data Available for the Ingredients in this Assessment

Test substance Type of test, test species Dose? Result Reference
In vitro tests
Methyl acetate Reverse mutation, Salmonella 10 mg/plate Negative (w/ and w/o 73
typhimurium, TA97, TA98, TA100, metabolic activation)
TAI535, TAI537
Propyl acetate Reverse mutation, Salmonella 10 mg/plate Negative (w/ and w/o 38
typhimurium, TA98, TA100, TA1535, metabolic activation)
TAI537, TA1538
Mitotic aneuploidy, Saccharomyces 1.23% (v/v) Negative (w/o metabolic &
cerevisiae, D6 |.M activation)
Isopropyl acetate ~ Reverse mutation, Salmonella 10 mg/plate Negative (w/ and w/o &
typhimurium, TA97, TA98, TA100, metabolic activation)
TAI535, TAI537
t-Butyl acetate Reverse mutation, Salmonella 5 mg/plate Negative (w/ and w/o &
typhimurium, TA98, TA100, TA102, metabolic activation)
TAI1535, TAI537 and Escherichia coli
WP2uvrA/pKMIO0I
Acetic acid Reverse mutation, Escherichia coli; 0.03% (v/v) Slight 8

B/Sd-4/1,3,4,5; B/Sd-4/3,4

Sister chromatid exchange (SCE),
Chinese hamster K1 cells

Forward mutation, S. pombe, ade6-60/
rad|0-198,h

SCE, Chinese hamster V79 cells

Propyl alcohol

10 mM
10% (v/v) cytotoxic

100 mmol/L (6 mg/mL)®

Negative w/o metabolic 8l

activation
Negative (w/ and w/o
metabolic activation)
Negative (w/ and w/o
metabolic activation)

76

77

78

SCE Chinese Hamster Ovary (CHO) 0.1% (v/v) Negative (w/o metabolic
cells activation)
Micronucleus assay, Chinese hamster 40 mg/mL Negative (w/o metabolic 7
V79 cells activation)
Isopropyl alcohol ~ Reverse mutation, Salmonella 10 mg/plate Negative (w/ and w/o 73

typhimurium, TA97, TA98, TAI00,
TAI535, TAI537
SCE, Chinese hamster V79 cells

In vivo tests
Isopropyl alcohol  Micronucleus assay, bone marrow
erythrocytes of male and female ICR

mice (n = 40/group)

100 mM (6 mg/mL)®

1173 mg/kg (IP) 2500 mg/
kg caused mortality

metabolic activation)

Negative (w/ and w/o 77

metabolic activation)

Negative

Abbreviations: w/, with; w/o, without.
? Doses are the highest ineffective dose.
® Calculated by CIR.

ingredients. The ingredients propyl alcohol and isopropyl
alcohol are also included because they are metabolites of pro-
pyl acetate and isopropyl acetate, respectively, and they func-
tion in cosmetics as antifoaming agents, fragrance ingredients,
solvents, and viscosity decreasing agents.

Exposure to these ingredients is expected to occur mostly by
the inhalation and dermal routes, although some oral or ocular
exposure could occur depending on the types of products in
which they are used. Shorter chain acetic esters readily pene-
trate the skin and mucous membranes and are metabolized via
esterases to the parent alcohol and acetic acid. The alcohols are
further metabolized to the corresponding aldehyde or ketone
and then to the corresponding acid. The LDs, values, for those
ingredients in this assessment with acute toxicity data, are
greater than 1 g/kg.

Alkyl acetates. Central nervous system depression and
narcotic-like effects have been documented in animals for the
shorter alkyl chain acetates at doses much larger than can rea-
sonably be attained from cosmetic product exposures.®> The
alkyl acetate ingredients have been labeled as the minor skin
and eye irritants in animal studies. Those alkyl acetate ingre-
dients that have been tested have been found to be negative for
mutagenicity, in vitro.

A formulation of 1.95% isopropyl acetate did not cause
sensitization in humans in 1 report. A formulation of 11.7%
cetyl acetate did not cause sensitization in humans in one
report, or in a formulation of 12.6% cetyl acetate in humans
in another report. A formulation of 10% methyl acetate did not
cause sensitization in humans in 1 report. A formulation of 2%
propyl acetate did not cause sensitization in humans in 1 report.
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The NOAELSs for reproductive toxicity for #-butyl acetate were
greater than or equal to 400 mg/kg in rats. Ethyl acetate and
butyl acetate have been found to be safe as used by the CIR
Expert Panel.

Acetic acid/salts. Central nervous system depression has been
documented in animals exposed to acetic acid. Acetic acid has
been labeled as a minor skin irritant, at low concentrations, in
animal and human studies, and a severe ocular irritant in a
rabbit ocular irritation test. The sodium salt of acetic acid has
a more than 2-fold higher toleration level than the pure free
acid, and acetic acid is not mutagenic when buffered to phy-
siological pH.

Alcohols. The alcohol metabolites ethyl alcohol, butyl alco-
hol, #-butyl alcohol, butoxyethyl alcohol (with qualifications),
myristyl alcohol, cetyl alcohol, stearyl alcohol, and isostearyl
alcohol have been found to be safe as used by the CIR Expert
Panel.

Isopropyl alcohol has been labeled a severe ocular irritant in
a rabbit ocular irritation test. Isopropyl alcohol was negative in
an in vivo micronuclei assay. A formulation of 2.85% isopropyl
alcohol did not cause sensitization in humans, in 1 report, and a
spray concentrate of 80.74% did not exhibit any potential for
dermal sensitization in humans, in another report. Central
nervous system depression and behavioral effects have been
documented in humans for isopropyl alcohol at relatively high
concentrations unlikely to result from cosmetic product expo-
sures. Reproductive toxicity NOELSs for isopropyl alcohol were
reported for maternal and developmental toxicity of 400 mg/kg
each in rats and 240 and 480 mg/kg in rabbits, respectively. In
an inhalation carcinogenicity study of isopropyl alcohol, rats
exhibited an exacerbation of chronic renal disease and a
concentration-dependent increase in interstitial cell adenomas
of the testes. Male mice exhibited dilation of the seminal vesi-
cles at 2500 ppm, but no neoplastic lesions were observed.

Exposure to 3500 ppm of n-propyl alcohol resulted in sig-
nificantly unfavorable offspring behavioral toxicology mea-
sures as compared to controls.

Inhalation exposure to isobutyl alcohol induced a slight
reduction in responsiveness to external stimuli in rats.

Long-term oral exposure of ¢-butyl alcohol to rats, at
relatively high concentrations unlikely to result from
cosmetic product exposures, resulted in more combined ade-
noma and carcinoma of the renal tubules than in controls
(13-19/50 vs 8/50).

Discussion

An unpublished maximization study of a lipstick formulation
containing cetyl acetate showed no sensitization at the highest
reported concentration of use (12.6%). Additionally, the sen-
sitization data received supported the lack of potential for
human dermal sensitization to methyl acetate, propyl acetate,
and isopropyl acetate. The Panel determined that the

ingredients assessed herein are safe in present practices of use
and concentration.

The Panel recognized that butoxyethanol, a metabolite of
butoxyethyl acetate, was previously determined to be safe as
used with the qualification that it may be safely used up to 10%
in hair and nail products and 50% in nail polish removers.
However, the Panel determined that the concentration of butox-
yethyl acetate that would be required to generate appreciable
quantities of butoxyethanol through metabolic pathways is well
above the present use concentrations of related alkyl acetates in
cosmetics (butoxyethyl acetate is not currently being used in
cosmetics). Furthermore, the LDs, values reported for butox-
yethyl acetate are relatively high. Accordingly, the Panel has
determined that butoxyethyl acetate should be included in the
safe as used assessment of this report.

The CIR Expert Panel recognizes that there are data gaps
regarding the use and concentration of these ingredients. How-
ever, 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.

Conclusion

The CIR Expert Panel concluded that methyl acetate, propyl
acetate, isopropyl acetate, t-butyl acetate, isobutyl acetate,
butoxyethyl acetate*, nonyl acetate, myristyl acetate®, cetyl
acetate, stearyl acetate, isostearyl acetate, acetic acid, sodium
acetate, potassium acetate, magnesium acetate, calcium acet-
ate, zinc acetate, propyl alcohol, and isopropyl alcohol are safe
in the present practices of use and concentration. Were ingre-
dients in this group not in current use (identified by *) to be
used in the future, the expectation is that they would be used in
product categories and at concentrations comparable to others
in this group (eg, butoxyethyl acetate would be safe if used in
product categories and at concentrations comparable to the
alkyl acetates in this assessment).
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