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Abstract

This is a safety assessment of 40 saccharide ester ingredients as used in cosmetics. The saccharide esters are reported to
function in cosmetics as emollients, skin-conditioning agents, fragrance ingredients, and emulsion stabilizers. The Expert
Panel for Cosmetic Ingredient Safety (Panel) reviewed the relevant data for these ingredients. The Panel concluded that
the saccharide esters are safe in cosmetics in the present practices of use and concentrations described in this safety

assessment.
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Introduction

This safety assessment includes the 40 saccharide esters listed
below. Maltitol Laurate has been reviewed previously by the
Expert Panel for Cosmetic Ingredient Safety (Panel); in 2008,
the Panel concluded that this ingredient is safe as used in cos-
metics.! Neither safety test were data available for Maltitol
Laurate nor was it used in cosmetics, at the time it was previ-
ously reviewed; however, available Maltitol and Lauric Acid
safety test data were used by the Panel to infer safety for Mal-
titol Laurate.

The saccharide esters below are listed in alphabetical order;
they are also shown in Table 1, ordered by subgroups according
to chain length.

Sucrose Palmitate/Stearate or Sucrose
Stearate-Palmitate Ester

Sucrose Pentaerucate

Sucrose Pentahydroxystearate

Sucrose Polybehenate

Sucrose Polycottonseedate

Sucrose Polylaurate

Sucrose Polylinoleate

Sucrose Polyoleate

Sucrose Polysoyate

Sucrose Polystearate

Sucrose Stearate

Sucrose Tetrahydroxystearate

Sucrose Tetraisostearate

Glucose Pentaacetate

Maltitol Laurate
Raffinose Isostearate
Raffinose Myristate
Raffinose Oleate

Sucrose Acetate Isobutyrate
Sucrose Acetate/Stearate
Sucrose Benzoate
Sucrose Cocoate
Sucrose Dilaurate
Sucrose Dipalmitate
Sucrose Distearate
Sucrose Hexaerucate

(continued)

(Continued)

Sucrose Hexaoleate/ Sucrose Tetrastearate Triacetate
Hexapalmitate/
Hexastearate

Sucrose Hexapalmitate

Sucrose Laurate

Sucrose Myristate

Sucrose Octaacetate

Sucrose Oleate

Sucrose Palmitate

Sucrose Tribehenate
Sucrose Trilaurate

Sucrose Tristearate
Trehalose Isostearate Esters
Trehalose Undecylenoate
Xylityl Sesquicaprylate

Sucrose Palmitate/Stearate, Sucrose Dipalmitate, and
Sucrose Stearate-Palmitate Ester are not found in the Interna-
tional Cosmetic Ingredient Dictionary and Handbook (INCI;
Dictionary),? but they are included in the US Food and Drug
Administration (FDA) Voluntary Cosmetic Registration Pro-
gram (VCRP) as ingredients used in cosmetic products.® Thus,
they are included in this safety assessment. The VCRP provides
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data on Sucrose Palmitate/Stearate and Sucrose Stearate-
Palmitate Ester as separate ingredients, however structurally
they are considered to have the same definition; thus, they are
presented in the Definitions and Functions table (Table 2) as 1
entry under both names.

The saccharide esters have various reported functions in
cosmetics, including use as emollients, skin-conditioning
agents, fragrance ingredients, emulsion stabilizers, and plasti-
cizers.” Xylityl Sesquicaprylate is used as an antimicrobial
agent, humectant, skin-conditioning agent, and surfactant. Tre-
halose Undecylenoate is used as a hair-conditioning agent and
surfactant. Functions reported for each ingredient are listed in
Table 2.

The saccharide ester ingredients in this report are structu-
rally related carboxylic acid esters of simple saccharides.
Most of these carboxylic acids are fatty acids or mixtures of
fatty acids from plant sources. All of the saccharide moieties
of these ingredients, except Raffinose and Xylitol, have been
evaluated by the Panel (2014) and found to be safe as used in
cosmetics; the conclusions for these saccharide moieties are
presented in Table 3."*'> A safety assessment of Decyl Glu-
coside and other alkyl glucosides (differing from the glucose
ester ingredients of this report only in the number of glucose
equivalents) was completed (2013) with the conclusion of
safe as used in cosmetics when formulated to be nonirritat-
ing.'® Several of the constituent acids that are used to synthe-
size some of the saccharide esters in this report have been
reviewed previously by the Panel and found to be safe as used
in cosmetics; summaries of those safety conclusions are also
presented in Table 3.'*13

Sucrose Acetate Isobutyrate is generally recognized as safe
(GRAS) for use as a direct food additive in the United States.'”
Given its GRAS status, the focus of this assessment for Sucrose
Acetate Isobutyrate will be on assessing the potential for local
effects, primarily dermal irritation and sensitization.

This safety assessment includes relevant published and
unpublished data that are available for each end point that is
evaluated. Published data are identified by conducting an
exhaustive search of the world’s literature. A listing of the
search engines and websites that are used and the sources that
are typically explored, as well as the end points that the Panel

typically evaluates, is provided on the Cosmetic Ingredient
Review website (https://www.cir-safety.org/supplementaldoc/
preliminary-search-engines-and-websites; https://www.cir-
safety.org/supplementaldoc/cir-report-format-outline). Unpub-
lished data are provided by the cosmetics industry, as well as by
other interested parties.

Study reports and unpublished data included in this safety
assessment were found on the European Chemicals Agency
(ECHA) website,'® on the Australian Government Department
of Health’s National Industrial Chemicals Notification and
Assessment Scheme (NICNAS) website,'>?° and in a report
published by the World Health Organization (WHO).?' The
ECHA and NICNAS websites provide data summaries from
industry. The WHO report is cited when industry data sub-
mitted to the WHO are included in this safety assessment.

Chemistry

Definition and Structure

The ingredients in this report are all carboxylic esters of small
saccharides. These synthetic ingredients are the end products of
the esterification of simple saccharides with a carboxylic acid,
such as acetic acid or a fatty acid. The sugar entity that com-
prises the saccharide esters is glucose (monosaccharide),
sucrose (disaccharide composed of glucose and fructose), the
sugar alcohol maltitol derived from maltose (a disaccharide
composed of 2 glucose molecules, a-1,4 bond), trehalose (dis-
accharide composed of 2 glucose molecules, o-1,1 bond), raf-
finose (trisaccharide composed of galactose, glucose, and
fructose), or xylityl derived from the sugar alcohol xylitol,
which is derived from xylose (monosaccharide). While the
names and definitions of some of these ingredients imply sin-
gle, discrete chemical entities, it is more likely that all are
mixtures of saccharide esters varying in chain length, degree
of esterification, and/or regiospecificity of substitution. For
example, Maltitol Laurate contains a monoester of maltitol and
lauric acid but, without further specification, it is unknown
whether it also contains (1) other chain-length fatty acid resi-
dues (eg, myristate); (2) di-, tri-, or tetraesters; or (3) esterifica-
tion at a different active site (free hydroxyl group; Figure 1).
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Figure |. Maltitol Laurate, a saccharide ester.
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The wide variation in hydrophilic-lipophilic balance (HLB),
which is characteristic of small-saccharide (sugar) esters,
allows these chemicals to function as oil-in-water (high HLB
values) and water-in-oil emulsifiers (low HLB values).”* The
less-highly substituted esters (eg, mono-, di-, and tri-) are used
for water-in-oil or oil-in-water emulsions, depending on the
degree of esterification. More highly substituted sucrose esters
have lower HLB values (increased lipophilicity); less highly
substituted esters have higher HLB values (increased hydro-
philicity). Secondary to the extent of substitution is the influ-
ence of the fatty acid chain length; the shorter the chain, the
higher the HLB value.

The ingredients included in this safety assessment are
defined (in order by subgroups according to chain length) in
Table 2, and structures and functions in cosmetics, as presented
in the Dictionary, are also provided.

Chemical and Physical Properties

Sucrose fatty acid esters (eg, Sucrose Laurate) may be stiff
gels, soft solids, or white/slightly gray powders (Table 4).%
Generally, they are sparingly soluble in water, depending on
the percentage of mono esters, and soluble in ethanol. For
instance, Sucrose Trilaurate has an estimated water solubility
of 1.35 x 10712 mg/L, while Sucrose Laurate (ie, 2 fewer fatty
acyl chains) has an estimated water solubility of 42.37 mg/L.**

Method of Manufacture

Sucrose fatty acid esters (eg, Sucrose Laurate) that are used in
food may be prepared from sucrose, transesterified with the
methyl or ethyl esters of edible fatty acids.>> Sucrose may also
be transesterified with edible, naturally occurring vegetable
oils (fatty esters of glycerol). In either type of preparation
food-grade solvents, such as ethyl acetate, methyl ethyl ketone,
dimethyl sulfoxide, or isobutanol may be used.

Impurities

Lead impurities are acceptable at not more than (NMT) <1 mg/
kg (1 ppm) in Sucrose Acetate Isobutyrate used in food (based
on atomic absorption spectrophotometric method), with a
Sucrose Acetate Isobutyrate purity of not less than >98.8%
and <101.9%, according to the Food Chemicals Codex.*> The
saponification value of Sucrose Acetate Isobutyrate used in
food is acceptable at > 524 and <540 (acid value acceptable
at <0.2). The following acceptance criteria apply to sucrose
fatty acid esters (purity > 80.0% of combined mono-, di-, and
triesters of sucrose) in food: < 2 mg/kg (2 ppm) lead (based on
atomic absorption spectrophotometric method); <2 mg/kg (2
ppm) dimethyl sulfoxide (based on gas chromatography/flame
photometric detection method); <350 mg/kg (350 ppm) ethyl
acetate, <10 mg/kg (10 ppm) isobutanol, <10 mg/kg (10 ppm)
methanol, and <10 mg/kg (10 ppm) methyl ethyl ketone (based
on gas chromatography/flame ionization method); <6 acid
value; < 5.0% free sucrose (based on high-performance liquid

chromatography/refractive index method); and <2.0% sulfated
ash residue on ignition.

Sucrose Polycottonseedate. Sucrose Polycottonseedate contains
mixtures of cottonseed acid esters.” Cottonseed Acid is derived
from Cottonseed Oil; impurities that may be found in
cottonseed oils, and are known to be toxic, include gossypol,
aflatoxin, cyclopropenoid fatty acids, heavy metals, polychlori-
nated biphenyls, and pesticide residues.”” In a Panel safety
assessment published in 2001,%° the Panel concluded that
Hydrogenated Cottonseed Oil, Cottonseed (Gossypium) Oil,
Cottonseed Acid, Cottonseed Glyceride, and Hydrogenated
Cottonseed Glyceride are safe as used in cosmetic products,
with the stipulation that established limits on gossypol (< 450
ppm), heavy metals (lead < 0.1 mg/kg; arsenic < 3 ppm;
mercury < 1 ppm), and pesticide concentrations (< 3 ppm with
NMT 1 ppm for any specific residue) are not exceeded.

Use

Cosmetic

The Panel evaluated the safety of the cosmetic ingredients
included in this assessment based on the expected use of
and potential exposure to the ingredients in cosmetics. The
data received from the FDA are collected from manufactur-
ers through the FDA VCRP and include the use of individ-
ual ingredients in cosmetics by cosmetic product category.
The data received from the cosmetic industry are collected
by the Personal Care Products Council (Council) in response
to a survey of the maximum reported use concentrations by
product category. The VCRP data obtained from the FDA in
2016° indicated that the ingredients most frequently used
are Sucrose Acetate Isobutyrate (274 reported uses), Sucrose
Stearate (156 reported uses), and Sucrose Cocoate (139
reported uses; Table 5). The 2015 to 2016 concentration
of use survey data”® indicated that the highest maximum
reported concentrations of use are as follows: 87.7%
Sucrose Polycottonseedate (in lipstick); 31% Sucrose Acet-
ate Isobutyrate (up to 31% in eye shadow and foundation;
up to 27% in lipstick); 20.6% Sucrose Cocoate (in shaving
soap); 15% Sucrose Tetrastearate Triacetate (up to 10% in
lipstick; up to 15% in mascara); and 14.3% Sucrose Benzo-
ate (in nail polish and enamel).

The frequency and concentration of use data are summar-
ized, alphabetically by ingredient, in Table 5. Following the
Council’s industry survey, there were no concentrations of use
reported for Sucrose Dipalmitate and Sucrose Palmitate/Stea-
rate or Sucrose Stearate-Palmitate Ester. Although listed
together in Tables 1 and 2, Sucrose Palmitate/Stearate and
Sucrose Stearate-Palmitate Ester are listed separately in Table 5
because the data for each are reported separately by the VCRP.?
Only 1 ingredient (Maltitol Laurate) has been reviewed previ-
ously by the Panel, but there were no frequency or concentra-
tion of use data for this ingredient presented in the 2008 report. '
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According to 2016 VCRP data, there is 1 reported use of this
ingredient in shampoos non-coloring.’

The 14 saccharide esters that are included in this safety
assessment, but are not currently in use according to the VCRP
and Council industry survey, are presented in Table 6.

In some cases, reported uses of saccharide esters were avail-
able in the VCRP data, but concentration of use data was not
provided. For example, Maltitol Laurate is reported to be used
in 1 cosmetic formulation, but no use concentration data were
reported.> Conversely, there were instances in which no
reported uses were indicated in the VCRP data, but a use con-
centration was provided for the ingredient in the industry sur-
vey. For example, Trehalose Undecylenoate was not reported
in the VCRP data, but the industry survey indicated that it is
used in leave-on formulations at up to 0.05% (in tonics, dres-
sings, and other hair grooming aids) and in rinse-off formula-
tions at up to 0.25%.%° It should be presumed in these cases that
there is at least one use in every category for which a concen-
tration of use is reported.

Saccharide esters were reported to be used in perfumes,
hair sprays, and deodorant sprays, and therefore, could possi-
bly be inhaled. As examples, Sucrose Laurate was reportedly
used in pump hair sprays at concentrations up to 1.2%;
Sucrose Stearate was reportedly used in aerosol deodorant
sprays at concentrations up to 0.23%.%° In practice, 95% to
99% of the droplets/particles released from cosmetic sprays
have aerodynamic equivalent diameters > 10 um, with pro-
pellant sprays yielding a greater fraction of droplets/particles
below 10 pm compared with pump sprays.?’>° Therefore,
most droplets/particles incidentally inhaled from cosmetic
sprays would be deposited in the nasopharyngeal and bron-
chial regions and would not be respirable (ie, they would not
enter the lungs) to any appreciable amount.?”-*® There is some
evidence indicating that deodorant spray products can release
substantially larger fractions of particulates having aerody-
namic equivalent diameters in the range considered to be
respirable.”® However, the information is not sufficient to
determine whether significantly greater lung exposures result
from the use of deodorant sprays, compared to other cosmetic
sprays. Sucrose Tristearate was reported to be used in face
powders at concentrations up to 2%® and could possibly be
inhaled. Conservative estimates of inhalation exposures to
respirable particles during the use of loose powder cosmetic
products are 400-fold to 1000-fold less than protective regu-
latory and guidance limits for inert airborne respirable parti-
cles in the workplace.®'**

Saccharide esters were reported to be used in cosmetic for-
mulations indicative of potential eye exposure (Sucrose Acet-
ate Isobutyrate up to 31% in eye shadow), possible mucous
membrane exposure (Sucrose Polycottonseedate up to 87.7%
in lipstick), and possible ingestion (Sucrose Polycottonseedate
up to 87.7% in lipstick).>*® These ingredients are also incor-
porated into various baby products (eg, Sucrose Stearate is
reported to be used in 4 baby products, but no concentration
of use was reported).’

None of the saccharide esters named in this report are
restricted from use in any way under the rules governing cos-
metic products in the European Union.>*

Non-Cosmetic

The non-cosmetic uses of the saccharide esters (Table 7) con-
sist largely of either direct or indirect food additives, as spec-
ified in the Code of Federal Regulations (CFR) Title 21.
Sucrose fatty acid esters are listed as direct food additives
(21CFR172.859). Sucrose Acetate Isobutyrate is GRAS for use
as a direct food additive in the United States.'” Sucrose Octaa-
cetate has been present in over the counter (OTC) drugs as nail-
biting and thumb-sucking deterrents. However, the FDA has
stated that Sucrose Octaacetate cannot be GRAS and effective
in this application because the available safety data are not
adequate to assess the safety of the use of Sucrose Octaacetate
for this purpose (21CFR310.536):

Any OTC drug product that is labeled, represented, and promoted
as a nail biting or thumb sucking deterrent is regarded as a new
drug within the meaning of section 201(p) of the Federal Food,
Drug, and Cosmetic Act (the act) for which an approved applica-
tion or abbreviated application . . . is required for marketing. In the
absence of an approved new drug application or abbreviated new
drug application, such product is also misbranded under section
502 of the act. Clinical investigations designed to obtain evidence
that any drug product labeled, represented, or promoted for OTC
use as a nail biting or thumb sucking deterrent is safe and effective
for the purpose intended must comply with the requirements and
procedures governing the use of investigational new
drugs ... (21CFR310.536)

The following saccharide esters are listed as inactive ingre-
dients in FDA-approved drug products: Sucrose Laurate at 30
mg in a gelatin-coated capsule for oral administration; Sucrose
Palmitate at 10 mg in a powder for suspension intended for oral
administration; Sucrose Stearate/Sucrose Distearate at 5% (w/
w) in a topical emulsion cream; Sucrose Stearate at up to 44.5%
in a sustained-action capsule or an extended-release tablet for
oral administration.*

Toxicokinetic Studies

Dermal Penetration

Human

Sucrose Laurate. Tape-stripping studies were conducted on
the transport of elastic vesicles into human skin to understand
the effects of occlusion and the duration and volume of appli-
cation.*® Vesicles have been used to increase the transport rate
of drugs through the skin, although in tests reported here drugs
were not used in the vesicle formulations. Elastic liquid-state
vesicles (100-120 nm and composed of molar ratio 50:50:5;
Sucrose Laurate: micelle-forming surfactant PEG-8-L: sulfo-
succinate stabilizer) containing Sucrose Laurate (30% mono-,
40% di-, and 30% triesters) were evaluated in human subjects
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(n > 3). In all of the tests, a 0.05 M citrate buffer solution (pH
5.0) was used as a control applied to the skin; no vesicles
without Sucrose Laurate were used as a control. Electron
micrographs corresponding to tape strip 1 (skin surface) and
either 9 or 15 (deeper layers of stratum corneum) were reported
for all the test conditions. In the duration test, the vesicles were
applied nonocclusively (20 uL to a 1 cm?® skin surface area),
and tape-stripping was performed 1 and 4 hours after the solu-
tion had dried (evaporation of vesicle solutions was necessary
to establish an osmotic gradient thought to facilitate transport
into the skin). After the 1 and 4-hour treatments, vesicles were
observed up to the 9th and 15th strips, respectively, with exten-
sive vesicle fusion (multiple vesicles forming conglomerates at
the skin surface and in stratum corneum) in the 4-hour treat-
ment. In the volume test, 20 uL and 100 pL of vesicle formula-
tion were applied non occlusively, and tape-stripping was
performed 1 hour after the solution had dried. The skin surface
showed no difference, based on comparison of skin structure as
seen in electron micrographs, between the 20 pL and 100 pL
volumes; however, in the stratum corneum, the 100 pL volume,
as compared to 20 pL, increased the amount of intact vesicles
(maintaining individual vesicle formation as depicted in elec-
tron micrographs) and fused vesicle material in the 9th strip.
The presence of intact and fused vesicles was also noted in the
electron micrographs of the first tape strips with the 20 pLL and
100 pL treatments; little vesicle material was observed in the
15th tape strips at either volume tested.

The effect of occlusion was evaluated in a test performed by
applying 100 pL of vesicle formulation, both occlusively and
for comparison, nonocclusively, for 1 hour, after which the skin
surface was wiped off and tape-stripping performed. Results
from the occlusion test were: the skin surface contained vesi-
cles (intact and fused, similar to controls) for occluded and
nonoccluded samples and lipid plaques (the authors postulated
that lipid plaques were the dispersal of vesicle fragments or
components into the stratum corneum) in the occluded sam-
ples; unlike in nonoccluded samples, the occluded samples
showed that the stratum corneum had few intact vesicles in the
9th strip, and lipid plaques were found in the 9th and 15th
strips; lipid plaques may have enhanced skin permeability by
disrupting intercellular skin structure organization; very few
intact vesicles were present in the deeper layers of the stratum
corneum during occlusion. Fast penetration of vesicles into the
stratum corneum for nonocclusive treatment was noted. The
researchers indicated that nonocclusive conditions facilitated
the elastic vesicle incorporation into the skin by establishing a
transepidermal osmotic gradient.

Penetration Enhancement

A synopsis of penetration enhancement experiments is pro-
vided below; details are provided in Table 8.

In vitro. Penetration enhancement tests in vitro showed Sucrose
Laurate (1.5%) evaluated in the pH range of 6 to 8 in mouse
skin to be a potent percutaneous absorption enhancer for the

drug lidocaine,*” and in rat skin Sucrose Laurate (30% aqueous
solution) was found to be a penetration enhancer for the drug
cyclosporine.*® Experiments in micropig skin, evaluating poly-
phenols in oil-in-water microemulsions (25:19:5:60, Sucrose
Laurate: ethanol: isopropyl myristate: water), showed rapid
distribution from the microemulsion vehicle to the epidermis,
but slower dispersion from epidermis to dermis; hydrophilic
polyphenols were distributed slightly more to the epidermis,
and hydrophobic (small molecular weight) polyphenols distrib-
uted mainly to the dermis.*® Sucrose Laurate and Sucrose Myr-
istate (variable between 0.1 and 3 mg/mL) showed a
concentration-dependent enhancement of paracellular perme-
ability of a fluorescein isothiocyanate-labeled dextran marker
in human nasal epithelial cells.*’ In a nanoemulsion, Sucrose
Stearate (1%) was a permeation enhancer for progesterone in
an in vitro porcine skin test.*!

Animal. Animal tests revealed that Sucrose Laurate (5% in a
hydrogel) increased skin hydration and penetration of the drug
ibuprofen in a mouse tape-stripping experiment**; in rabbits,
Sucrose Laurate (5% and 15% in a hydrophilic gel) increased
epidermal skin-fold thickness and was a percutaneous absorp-
tion enhancer of the drug estradiol.** In an experiment in
which rats were exposed to the drug sumatriptan succinate
and 0.5% Sucrose Laurate by intranasal administration,
results showed that Sucrose Laurate enhanced the effect of
intranasal absorption of sumatriptan succinate.** Sucrose
Cocoate (0.5%), when exposed via nasal administration using
a pipette or by ocular installation, was found to increase the
absorption of drugs (insulin and calcitonin) 9-fold (nasal) and
4-fold (ocular) in rats.*

Human. Sucrose Palmitate (2%) and Sucrose Stearate (0.5%) in
a tape-stripping (12 x) experiment in human subjects increased
skin absorption of the drug aceclofenac, which was then
detected at all depths of the stratum corneum.*® Sucrose Oleate
and Sucrose Laurate, both tested at 2% and 10% in human
subjects, increased skin penetration of the drug 4-hydroxy-
benzonitrile.*’

Absorption, Distribution, Metabolism, Excretion

A brief summary of absorption, distribution, metabolism, and
excretion studies is provided below; details are provided in
Table 9.

In vitro. Experiments showed that a mixture of 1 pmol/mL
Sucrose Palmitate and Sucrose Stearate (['*C] radiolabels on
either the sucrose or ester portion) was not transported from
mucosal to serosal solution in everted intestinal sacs of rats;
hydrolysis by mucosal homogenates from the rats was 10% to
30%, compared with little hydrolysis in whole blood.*® Results
from another rat test indicated that up to 250 pug/mL
["*C]Sucrose Acetate Isobutyrate (label on sucrose) was 75%
hydrolyzed by intestinal homogenates in 6 hours; less hydro-
lysis occurred in the stomach and liver.** A study, in which
human fecal homogenates were incubated with 1 mg/mL and
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0.1 mg/mL ["*C]Sucrose Acetate Isobutyrate (label on
sucrose), resulted in 40% and 60% hydrolysis, respectively,
in 16 hours.*

Animal. In oral studies in rats, Glucose Pentaacetate (20% aqu-
eous solution, no radioactive label used) was rapidly absorbed
(> 90% in 4 hours),>® and excretion occurred mostly in the
feces after administration of a ['*C]Sucrose Palmitate and
Sucrose Stearate mixture (details on radiolabeling are specified
in Table 9)**; a mixture of sucrose esters (250 mg/kg, radiola-
bels on either sucrose or ester portion, see Table 9 for details),
including Sucrose Hexastearate, was hydrolyzed prior to intest-
inal absorption (less esterified compounds were better
absorbed) and largely excreted in feces (>96%-99% of radio-
activity) at 120 hours postdosing”'; and 200 mg/kg of Sucrose
Octaisobutyrate (a component of Sucrose Acetate Isobutyrate,
14C label on sucrose) was excreted in feces (78%-93% of dosed
radioactivity), excreted as a volatile product (3%-15% of dosed
radioactivity), and eliminated in urine (1% to 2% of dosed
radioactivity).”® In dogs and monkeys orally administered
200 mg/kg of Sucrose Octaisobutyrate ([**C] label on sucrose),
no dosed radioactivity was detected in whole blood or plasma
and excretion in feces was 77% to 94% of dosed radioactivity
and 62% to 85% of dosed radioactivity, respectively.>® In dogs,
Sucrose Octaisobutyrate was slowly absorbed, with less exten-
sive hydrolysis in the gut, as compared to rats; in monkeys it
was not absorbed or hydrolyzed in the gut.’?

Human. In single-dose (0.1 g or 1.0 g Sucrose Acetate Isobu-
tyrate) and multidose (1 g/d Sucrose Acetate Isobutyrate for 7
d) oral exposure studies, results indicated that < 0.4% were
excreted in urine as the parent compound or metabolite with a
disaccharide moiety.*’ In a fecal excretion study, 0.1 g/d
Sucrose Acetate Isobutyrate was administered to 1 subject for
7 days and no unchanged Sucrose Acetate Isobutyrate or meta-
bolites were detected in fecal samples. The absorption of par-
tially esterified sucrose molecules from the intestinal tract was
insignificant. In a different test, human subjects were adminis-
tered a single, oral dosage of 1.0 to 1.2 mg/kg Sucrose Acetate
Isobutyrate (radiolabel on sucrose) and exhaled 41% to 66% of
dosed radioactivity in the breath within 30 days postadminis-
tration; 15% to 21% of dosed radioactivity was eliminated in
urine and 10% of dosed radioactivity was excreted in feces.>

Toxicological Studies

Acute Toxicity Studies

Provided below is a synopsis of the acute (single exposure)
toxicity studies that are presented in detail in Table 10.

The LDso was reported to be > 20 g/kg in a study in which a
single dosage of Sucrose Acetate Isobutyrate was dermally
applied to rats.'® For rats and monkeys orally administered
single dosages of Sucrose Acetate Isobutyrate, the LDs, was
reported to be > 5 g/kg and > 20 g/kg, respectively.'® In dogs
orally administered a single dosage of 2 g/kg Sucrose Acetate
Isobutyrate, an increase in plasma bromosulfophthalein (BSP)

levels was reported.”' Constituent esters of Sucrose Acetate
Isobutyrate, namely Sucrose Hexaacetate Diisobutyrate and
Sucrose Octaisobutyrate, were both shown to increase BSP
levels in dogs when single dosages up to 1 g/kg were orally
administered; however body weight and gross clinical observa-
tions were unaffected by the treatment. Overall, single, high
dosages of Sucrose Acetate Isobutyrate, administered through
dermal and oral exposure, were well-tolerated in animals.

Short-Term Toxicity Studies

Below is a synopsis of the short-term toxicity studies that are
presented in detail in Table 11.

Animal. Sucrose Acetate Isobutyrate was well-tolerated in orally
exposed animals. In rats, a no-observed-adverse-effect concen-
tration (NOAEC) was reported for doses up to 10% daily in the
diet for 6 weeks (decrease in mean heart weight for treated
males was noted)>*; monkeys dosed up to 10 g/kg/d in the diet
(for 15 days) showed no change in body weight, food consump-
tion, or clinical parameters®'; mice dosed up to 5 g/kg/d in the
diet (for 4 weeks) were unaffected by the treatment’>; in a
2-week study in dogs dosed up to 0.5% daily in the diet, BSP
retention was reported at 0.3% and 0.5%.>' Sucrose Polysoyate
was orally administered to rats and dogs. In rats dosed for 28
days, a no-observed-effect concentration (NOEC) of 15% was
reported; softer feces, lower growth rates (dose-related), and a
dose-dependent heart weight decrease were observed.'”° Two
studies in dogs reported an NOAEC and (NOEC) of 15% daily
in the diet for 28 days; results showed a higher food consump-
tion in treated animals compared to controls, yet hematology,
urine, and organs were unaffected by treatment.'*°

Human. In 3 different studies conducted in human subjects
orally administered up to 0.02 g/kg/d Sucrose Acetate Isobu-
tyrate for 14 days, results showed no blood chemistry or hema-
tological abnormalities.?’

Subchronic Toxicity Studies

Below is a synopsis of the subchronic toxicity studies that are
presented in detail in Table 11.

An NOAEL of 10% daily in the diet was reported in a
12-week study in rats orally administered Sucrose Acetate Iso-
butyrate; a decrease in mean heart weights in all treated males
was observed.>* In 13-week studies in rats dosed with up to 9%
Sucrose Acetate Isobutyrate daily in the diet, slight diarrhea
was reported, but no toxic effects were observed.'®?! Dogs
orally administered up to 5% Sucrose Acetate Isobutyrate daily
in the diet for 91 days showed a moderate elevation in serum
alkaline phosphatase (SAP) liver enzyme, heavier liver weights
compared to controls, and a functional effect on the liver
(reversible when Sucrose Acetate Isobutyrate was removed
from the diet).'® In rats orally administered Sucrose Polysoyate
for approximately 90 days, an NOEC of 15% daily in the diet
was reported; softer feces and lower growth rates were noted,
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an increase in food consumption was seen with increasing
doses, however no toxicity was observed.'*°

Chronic Toxicity

Provided below is a summary of the chronic toxicity studies
that are presented in detail in Table 11.

Sucrose Acetate Isobutyrate was evaluated in monkeys in a
1-year study in which an NOAEL of 2.4 g/kg/d (the highest
dosage rate tested) was reported.’® Although statistically sig-
nificant changes in hematological parameters were reported at
the higher dosage rates (1.45-2.4 g/kg/d), overall the treatment
was well-tolerated. Reported from a 1-year rat study testing
Sucrose Acetate Isobutyrate was an NOAEL of 2 g/kg/d (high-
est dosage rate tested).”> Body weight gain decreases were
observed in males and females (2 g/kg/d); 1 female death
(0.5 g/kg/d) was noted, 1 female was killed in a moribund
condition (2 g/kg/d), and 1 control and 2 treated rats died
during blood collection. Small, but statistically significant
hematology differences between control and treated groups
occurred at varying dosage rates and time points in the study;
however all resolved by 54 weeks. The same researchers con-
ducted 2-year toxicity studies (including evaluations for carci-
nogenicity; see Carcinogenicity section in-text) in rats and
mice. Survival rates for rats were 46% to 78% and for mice
were 66% to 80%. The NOAELs reported for rats and mice
were 2 g/kg bw/d (highest dosage rate tested) and 2.5 g/kg/d,
respectively. In mice, the NOAEL did not include the highest
dosage rate tested (5 g/kg/d) because at that dosage rate, there
was a treatment-related decrease in mean absolute and relative
kidney weights observed at necropsy in males, compared to
controls. Another 2-year toxicity study (carcinogenicity eva-
luations were performed; see Carcinogenicity section in-text)
was conducted in rats (concentration up to 9.38% in diet).?! A
dose-related increase in absolute and relative kidney weights
was noted; however the organ weight findings were deemed
inconclusive because of discrepancies in male body weights, as
compared to controls, and low survival numbers. Within
10 weeks of the study, 4 males dosed with 9.38% died (massive
hemorrhages in multiple organs were reported), but the deaths
were not attributed to treatment (no further details specified).

Developmental and Reproductive Toxicity
Studies

Provided below is a summary of the developmental and repro-
ductive toxicity (DART) studies that are presented in detail in
Table 12.

Four oral-exposure DART studies are reported for Sucrose
Acetate Isobutyrate in rats and rabbits. In a 3-generation dietary
study in which male rats were dosed daily for 10 weeks and
female rats for 2 weeks prior to mating, teratogenic and devel-
opmental toxic effects were not observed and an NOAEL of
2 g/kg/d, the highest dosage rate tested, was reported.>’ In
another dietary study, rats fed 9.38% in the diet for 5 weeks
(rats bred 3 x during weeks 9-36) showed fewer pregnancies

and fewer pup births with survival to weaning. However, this
was attributed to the potentially reduced nutritive value of the
diet.>! In a study in which rabbits were dosed on days 7 to 19 of
gestation by gavage, an NOAEL of 1.2 g/kg/d was reported; 2
of 16 rabbits dosed at this level died on day 17 of gestation, but
teratogenic or developmental toxic effects were not observed.*?

Genotoxicity Studies

Below is a synopsis of the genotoxicity studies that are pre-
sented in detail in Table 13.

In Vitro

Maltitol Laurate and Sucrose Acetate Isobutyrate were eval-
uated in vitro. Maltitol Laurate (40%) was negative in an
Ames test performed using Salmonella typhimurium.>® An
Ames test conducted in S typhimurium cells showed that
Sucrose Acetate Isobutyrate was negative for genotoxicity
as a mutagen, clastogen, and DNA-damaging agent at con-
centrations up to 10000 pg/plate (nontoxic; no increase in
number of revertants).>® A mutation assay in Chinese Hamster
Ovarian/Hypoxanthine-Guanine Phosphoribosyl Transferase
(CHO/HGPRT) cells showed no increase in mutation fre-
quency up to 1000 pg/mL Sucrose Acetate Isobutyrate. A
chromosomal aberration assay in CHO cells showed no
increase in aberrations up to 2000 pg/mL Sucrose Acetate
Isobutyrate. An unscheduled DNA synthesis assay in rat hepa-
tocytes was nontoxic for test substance Sucrose Acetate Iso-
butyrate at concentrations up to 10000 pg/mL.

In Vivo

A study in which male rats were administered a single dosage
(2000 mg/kg) of Sucrose Acetate Isobutyrate by gavage and
subsequently mated with untreated females several times dur-
ing the 7 weeks postdosing yielded negative results for domi-
nant lethal mutations.'®

Carcinogenicity Studies

Animal

Sucrose Acetate Isobutyrate. In a 2-year chronic study (Table 11)
that also evaluated carcinogenicity, F344 rats (n = 50/sex/
dosage rate) were fed a diet containing Sucrose Acetate Iso-
butyrate.”> The nominal dosage rates were 0 (control group 1),
0 (control group 2), 0.5, 1.0, and 2.0 g/kg/d. The highest tested
concentration of Sucrose Acetate Isobutyrate in the diet (less
than 5%) was not expected to cause nutritional deficiencies in
this long-term study. Sucrose Acetate Isobutyrate was not car-
cinogenic; no treatment-related tumors were found, only
tumors typical of those that occur spontaneously in the F344
rat were noted.

A 2-year chronic dietary study (Table 11), also evaluating
carcinogenicity, was conducted in B6C3F; mice (n = 50/sex/
dosage rate).”> A 4-week range finding study (Table 11) was
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conducted at 0, 0.625, 1.25, 2.5, and 5.0 g/kg/d Sucrose Acetate
Isobutyrate (n = 10/sex/dosage rate). Results indicated that
Sucrose Acetate Isobutyrate was well-tolerated. Dosage rates
selected for the 2-year carcinogenicity study were 0, 0, 1.25,
2.5, and 5.0 g/kg/d Sucrose Acetate Isobutyrate (highest dietary
concentration of Sucrose Acetate Isobutyrate at 4.4%). Sucrose
Acetate Isobutyrate was not carcinogenic; tumors found were
typical of those that occur spontaneously in the B6C3F, mouse
and were not treatment-related.

Carcinogenicity in Sprague-Dawley rats was evaluated (n =
10/sex/dose level) at 0%, 0.38%, and 9.38% Sucrose Acetate
Isobutyrate in the diet for 2 years in a chronic study
(Table 11).*' No Sucrose Acetate Isobutyrate treatment-
related lesions were found upon histological examination,
therefore the study results were negative for carcinogenicity.

Other Relevant Studies
Cytotoxicity Studies

Provided below is a synopsis of cytotoxicity studies presented
in detail in Table 14.

In vitro. Tests on various cell cultures were conducted to eval-
uate the cytotoxicity of Sucrose Laurate and/or Sucrose Myr-
istate. Human nasal epithelial cell death in the lactate
dehydrogenase assay of Sucrose Laurate was < 25% at 0.1
mg/mL and of Sucrose Myristate was 50% to 75% at 0.1 to
0.3 mg/mL; the 3-(4,5-dimethyltiazol-2-yl)-2,5-
diphenyltetrazolium bromide reduction assay test indicated that
cell viability was 100% with 0.1 mg/mL Sucrose Laurate and
100% with 0.03 mg/mL Sucrose Myristate.*’

Dermal Irritation and Sensitization Studies

Irritation

Details of dermal irritation and sensitization studies found in
Tables 15 and Table 16 are summarized below.

Animal. Skin irritation testing of Sucrose Laurate in animals
resulted in the following: a hydrogel formulation (concentra-
tion of Sucrose Laurate unknown) containing 5% ibuprofen
was nonirritating to mouse skin*?; 5% and 15% hydrophilic gel
formulations (also containing the drug estradiol) yielded
increased epidermal thickness and some irritation potential
when tested in rabbits*’; a 2% solution was nonirritating when
tested in guinea pigs.*® Sucrose Acetate Isobutyrate (0.5 mL
applied directly to shaved skin with an occlusive covering for
24 hours) was nonirritating to guinea pig skin.'® The saccharide
esters evaluated were generally nonirritating, with sporadic
occurrences of slight irritation.

Human. Sucrose Stearate and Sucrose Palmitate (up to 2% in a
nanoemulsion containing the drug aceclofenac), evaluated for
irritation potential in a 24-hour occlusive patch test in human
subjects, produced a decrease in stratum corneum hydration.
However, no adverse skin reactions were visible and the

treatment was tolerable to the skin.*® Human patch tests eval-
uating Sucrose Pentahydroxystearate (100%) and Sucrose
Tetraisostearate (100%) for irritation were negative (0% after
24 hours, no further details specified).’® Sucrose Polycotton-
seedate (up to 1% in formulation) was slightly irritating in a
21-day occlusive patch test in human subjects.”® Sucrose Poly-
cottonseedate (up to 13% solution) and Sucrose Polybehenate
(up to 3% solution) were nonirritating in a 5-day occlusive
patch test in human subjects.'®2° Moderate skin irritation
observed in 4 of 30 humans subjects dermally exposed to
cleansing cloths containing Sucrose Polycottonseedate (up to
17.19%) was thought to be caused by constituents in the for-
mulation other than the saccharide ester.2? Overall, the sacchar-
ide esters were characterized as nonirritating to human skin in
the studies summarized in this safety assessment; for the inter-
mittent irritation noted in a few of the tests (see Tables 15 and
16), it was reported to be slight to mild in a relatively small
percentage of the total population of subjects evaluated.

Sensitization

Animal. Slight, transient irritation was noted in a study testing
Sucrose Acetate Isobutyrate (20% solution in 9:1, acetone: corn
oil) for 24 hours on hairless guinea pig skin.®® A delayed sen-
sitization experiment was also conducted in guinea pigs (induc-
tion and challenge phase concentrations were not specified)
and no sensitization was reported. In a Guinea Pig Maximiza-
tion Test evaluating Sucrose Acetate Isobutyrate (1% solution
at induction; 10% solution at challenge), no sensitization was
observed.'® Sucrose Acetate Isobutyrate was nonsensitizing in
animals.

Human. Sucrose Acetate Isobutyrate (20% solution) in a human
repeat insult patch test (HRIPT) was nonirritating and nonsen-
sitizing.'® In an HRIPT, Sucrose Polybehenate (~3%) and
Sucrose Polycottonseedate (~ 13%) were nonirritating and
nonsensitizing' *?° Sucrose Polycottonseedate (~ 16%-17%
in facial cleansing cloths) was nonirritating and nonsensitizing
in an HRIPT.?® Sucrose Polycottonseedate (88% in a lipstick
topcoat matrix) was nonsensitizing in human subjects and the
only reaction reported was skin staining in 1 subject.’’ The
saccharide esters evaluated were nonsensitizing in human
subjects.

Ocular Irritation

Animal

Sucrose Laurate. A study in Japanese white female rabbits was
conducted to evaluate the effects of Sucrose Laurate on rabbit
eyes.®? A Maximum Draize Rabbit Eye Score (MDES) test was
performed by instilling 0.1 mL of 10% Sucrose Laurate solu-
tion, prepared from a 38% Sucrose Laurate solution, into the
conjunctival sac of the left eye (right eye served as untreated
control) of each of 3 rabbits. There was no eye washing post-
application. Observations were made at 1, 3, 6, 24, 48, 72, and
96 hours post-treatment. The observed MDES score reported
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for Sucrose Laurate was 21 (no further irritation results pro-
vided). The threshold score of around 20 was considered by the
authors to be the value below which corneal damage was not
observed.

Sucrose Acetate Isobutyrate. A study evaluating the irritation of
Sucrose Acetate Isobutyrate in New Zealand White rabbit eyes
was conducted.'® The guidelines followed in this study were
similar to OECD 405 (Acute Eye Irritation/Corrosion), using
good laboratory practice. To all of the eyes of 3 rabbits, 0.1 mL
of a 50% Sucrose Acetate Isobutyrate dilution in corn oil was
instilled into the conjunctival sac (3 washed and 3 unwashed
eyes, following application). To another unwashed eye, 0.1 mL
of corn oil was instilled into the conjunctival sac for use as a
control. Observations were noted for 72 hours postapplication.
The control performed as expected. Moderate erythema of con-
junctivae and nictitating membranes were noted in all
unwashed eyes 1 hour postapplication; slight erythema of con-
junctivae and nictitating membranes observed in 2 of 3
unwashed eyes 24 hours postapplication. At 48 hours postap-
plication, 2 of 3 unwashed eyes were normal and at 72 hours
postapplication, all 3 unwashed eyes were normal. There was
slight (in 2 of 3 eyes) to moderate (in 1 of 3 eyes) erythema of
conjunctivae and nictitating membranes in washed eyes 1 hour
postapplication. All washed eyes were normal at 24 hours post-
application (no corneal or adnexal staining seen when eyes
were examined with fluorescein dye). Sucrose Acetate Isobu-
tyrate was slightly irritating to rabbit eyes.

Summary

The 40 saccharide esters included in this safety assessment
have a variety of reported functions in cosmetics, that is, sur-
factants, humectants, emulsion stabilizers, emollients, and
skin-conditioning agents.

The VCRP data obtained from the FDA in 2016 indicated
that Sucrose Acetate Isobutyrate has the highest reported num-
ber of uses (274) with the next highest reported for Sucrose
Stearate (156) and Sucrose Cocoate (139). Concentration of use
industry survey data obtained by the Council in 2015 to 2016
indicated that the highest maximum reported concentrations of
use are for Sucrose Polycottonseedate (87.7% in lipstick),
Sucrose Acetate Isobutyrate (31% in eye shadow and founda-
tion; 27% in lipstick), Sucrose Cocoate (20.6% in shaving
soap), Sucrose Tetrastearate Triacetate (15% in mascara and
10% in lipstick), and Sucrose Benzoate (14.3% in nail polish
and enamel). There were no concentrations of use reported in a
Council industry survey for Sucrose Dipalmitate and Sucrose
Palmitate/Stearate or Sucrose Stearate-Palmitate Ester. There
are 14 saccharide esters included in this safety assessment that
are not reported to be in use according to the 2016 VCRP data
and the 2015 to 2016 Council concentration of use industry
survey.

Saccharide esters are used as penetration enhancers in phar-
maceutical applications. They are also incorporated into foods
as direct and indirect food additives (ie, flavoring substances

and emulsion stabilizers). Sucrose Acetate Isobutyrate is a
GRAS direct food additive. Sucrose Laurate, Sucrose Palmi-
tate, Sucrose Stearate, and Sucrose Distearate are listed as
inactive ingredients in FDA-approved drug products.

Human dermal penetration studies showed at 1 hour post-
dermal (nonocclusive) application of elastic vesicles (contain-
ing a molar ratio of 50:50:5; Sucrose Laurate: micelle-forming
surfactant; PEG-8-L: stabilizer sulfosuccinate) that Sucrose
Laurate was observed up to the ninth tape strip and after 4
hours up to the 15th strip, suggesting that Sucrose Laurate
permeated the stratum corneum.

The in vitro penetration enhancement studies demonstrated
that Sucrose Laurate was a percutaneous absorption enhancer
for the drug lidocaine at pH 6, in mice. Micropig experiments
(in vitro) showed that Sucrose Laurate enhanced skin incor-
poration of polyphenols with accumulation of hydrophilic
polyphenols occurring more in the epidermis and accumulation
of lower molecular weight hydrophobic polyphenols more in
the dermis. Sucrose Laurate, in in vitro rat skin tests, exhibited
effective skin penetration-enhancing properties for dermal
hydrophilic drug (cyclosporine A) delivery. Sucrose Laurate
and Sucrose Myristate (variable between 0.1 and 3 mg/mL)
showed a concentration-dependent enhancement of paracellu-
lar permeability of a fluorescein isothiocyanate-labeled dextran
marker in human nasal epithelial cells. Sucrose Stearate was
shown to be an emulsifier and dermal drug (eg, fluconazole)
penetration enhancer in pig skin (in vitro).

Penetration enhancement studies (in vivo) testing Sucrose
Laurate in mice showed increased skin hydration and penetra-
tion of ibuprofen and facilitated the absorption of lipophilic
hydrocarbon components of the hydrogel (vehicle containing
Sucrose Laurate) in the stratum corneum. Sucrose Laurate was
a good intranasal absorption enhancer for the drug sumatriptan
in rats. Experiments conducted in rabbits in vivo showed that
Sucrose Laurate increased dermally administered drug (estra-
diol) bioavailability by 15%; Sucrose Laurate was a percuta-
neous absorption enhancer in single dose drug (estradiol)
applications, but less effective after multiple applications. Skin
biopsies from the application sites of rabbits treated with 5%
and 15% Sucrose Laurate exhibited substantially greater thick-
ness. Sucrose Cocoate, when exposed via nasal administration
using a pipette or by ocular installation, was found to increase
the absorption of drugs (insulin and calcitonin) 9-fold (nasal)
and 4-fold (ocular) in rats. In human subjects, Sucrose Palmi-
tate (2%) and Sucrose Stearate (0.5%) were found to be absorp-
tion enhancers of the dermally applied drug aceclofenac, which
was subsequently detected at all depths of the stratum corneum.

Toxicokinetic studies in vitro showed that a mixture of
Sucrose Palmitate and Sucrose Stearate (1 pmol/mL, ['*C]
labels on either sucrose or ester portion) was not transported
from mucosal to serosal solution in everted intestinal sacs of
rats; hydrolysis by mucosal homogenates from the rats was
10% to 30%, compared with little hydrolysis in whole blood.
Results from another rat test indicated that up to 250 pg/mL
["*C]Sucrose Acetate Isobutyrate (label on sucrose) was 75%
hydrolyzed by intestinal mucosa in 6 hours; less hydrolysis
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occurred in the stomach and liver. A study in which human
fecal homogenates were incubated with 1 mg/mL or 0.1 mg/mL
["*C]Sucrose Acetate Isobutyrate (label on sucrose) resulted in
40% and 60% hydrolysis, respectively, in 16 hours.

Toxicokinetic tests conducted in rats (oral exposure)
revealed the following: Glucose Pentaacetate (20% aqueous
solution, no radioactive label used) was rapidly absorbed
(>90%) in 4 hours; a mixture of Sucrose Palmitate and Sucrose
Stearate (up to 250 mg/kg) was excreted in feces (30%-67% of
dosed radioactivity), exhaled (11% to 49% of dosed radioac-
tivity), and not detected in urine or blood at 120 hours post-
dosing; a mixture of sucrose esters (250 mg/kg), including
Sucrose Hexastearate, were hydrolyzed prior to intestinal
absorption (less esterified compounds were better absorbed)
and largely excreted in feces (> 95% of dosed radioactivity)
at 120 hours postdosing; 200 mg/kg of Sucrose Octaisobuty-
rate (a component of Sucrose Acetate Isobutyrate) was
excreted in feces (78%-93% of the dose of radioactivity),
excreted as a volatile product (3%-15% of the dose of radio-
activity), and eliminated in urine (1%-2% of the dose of radio-
activity). In dogs and monkeys orally administered 200 mg/kg
of Sucrose Octaisobutyrate, no radioactivity was detected in
whole blood or plasma and excretion in feces was 77% to 94%
of dose of radioactivity and 62% to 85% of the dose of radio-
activity, respectively. In dogs, Sucrose Octaisobutyrate was
slowly absorbed with less extensive hydrolysis in the gut,
compared to rats; in monkeys it was not absorbed or hydro-
lyzed in the gut.

In single-dose (0.1 g or 1.0 g Sucrose Acetate Isobutyrate)
and multidose (1 g/d Sucrose Acetate Isobutyrate for 7 days)
oral-exposure toxicokinetic studies in human subjects, results
indicated that <0.4% were excreted in urine as the parent
compound or metabolite with a disaccharide moiety. In a fecal
excretion study, 0.1 g/d Sucrose Acetate Isobutyrate was admi-
nistered to 1 subject for 7 day and no unchanged Sucrose Acet-
ate Isobutyrate or metabolites were detected in fecal samples.
The absorption of partially esterified sucrose molecules from
the intestinal tract was insignificant. In a different study in
human subjects who were administered a single, oral dosage
of 1.0 to 1.2 mg/kg Sucrose Acetate Isobutyrate exhaled 41% to
66% of the oral dose of radioactivity in the breath within
30 days postadministration; 15% to 21% of the dose of radio-
activity was eliminated in urine and 10% was excreted in feces.

The acute toxicity studies in rats evaluated dermal and oral
exposure to Sucrose Acetate Isobutyrate for which LDsy >
20 g/kg and LDsy > 5 g/kg were reported, respectively. In 1
study, rats and mice were orally dosed with 25.6 g/kg of
Sucrose Acetate Isobutyrate. No mortality was observed for
the mice and 1 of the 7 rats died. Sucrose Acetate Isobutyrate
(5 g/kg) and Sucrose Octaisobutyrate (5 g/kg) were orally
administered to monkeys in a study which found that liver
metabolism parameters were unaffected by the treatment.
However, in dogs that were orally administered 2 g/kg Sucrose
Acetate Isobutyrate, measured plasma concentrations of BSP
were found to be elevated. In another test in monkeys, the LDsy

was reported to be > 20 g/kg for oral administration of Sucrose
Acetate Isobutyrate.

In short-term studies, Sucrose Acetate Isobutyrate was well-
tolerated in orally exposed animals. In rats, an NOAEC was
reported for doses up to 10% daily in the diet for 6 weeks;
monkeys dosed up to 10 g/kg/d in the diet (15 days) showed
no change in body weight, food consumption, or clinical para-
meters; mice dosed up to 5 g/kg/d in the diet (4 weeks) were
unaffected by the treatment; in a 2-week study in dogs dosed up
to 0.5% daily in the diet, BSP retention was reported at 0.3%
and 0.5%. In rats dosed with Sucrose Polysoyate in the diet for
28 days, an NOEC of 15% was reported; softer feces, lower
growth rates (dose-related), and a dose-dependent heart weight
decrease were observed. Two studies in dogs reported an
NOAEC and an NOEC of 15% daily in the diet for 28 days
for Sucrose Polysoyate; results showed a higher food consump-
tion in treated animals compared to controls, yet hematology,
urine, and organs were unaffected by treatment.

In a 12-week subchronic study in rats orally administered
Sucrose Acetate Isobutyrate, an NOAEC of 10% daily in the
diet was reported; a decrease in mean heart weights in all
treated males was observed. In 13-week studies in rats dosed
with up to 9% Sucrose Acetate Isobutyrate daily in the diet,
slight diarrhea was reported, but no toxic effects were
observed. Dogs orally administered up to 5% of Sucrose Acet-
ate Isobutyrate daily in the diet for 91 days showed a moderate
elevation in SAP liver enzyme, heavier liver weights compared
to controls, and a functional effect on the liver (reversible when
Sucrose Acetate Isobutyrate was removed from the diet). In rats
orally administered Sucrose Polysoyate for approximately 90
days, an NOEC of 15% daily in the diet was reported; softer
feces and lower growth rates were noted, an increase in food
consumption was seen with increasing doses, however no toxi-
city was observed.

Chronic toxicity studies testing Sucrose Acetate [sobutyrate
orally administered to animals reported an NOAEL of 2 g/kg/d
for 1 year in rats and an NOAEL of 2.4 g/kg/d for 1 year in
monkeys. In the rat study, body weight gain decreases were
observed in males and females (2 g/kg/d); 1 female death
(0.5 g/kg/d) was noted, 1 female was killed in a moribund
condition (2 g/kg/d), and 1 control and 2 treated rats died
during blood collection. In 2-year studies conducted in animals,
the NOAELSs reported for rats and mice were 2 g/kg/d (highest
dosage rate tested) and 2.5 g/kg/d, respectively. In mice, the
NOAEL did not include the highest dosage rate tested (5 g/kg/
d) because at that dosage rate a treatment-related decrease in
mean absolute and relative kidney weights was observed at
necropsy in males compared to controls. Another 2-year study
conducted in rats (dosing up to 9.38% in diet) showed a dose-
related increase in absolute and relative kidney weights, how-
ever the organ weight findings were deemed inconclusive
because of discrepancies in male body weights compared to
controls and low survival numbers. Within 10 weeks of the
study, 4 males dosed with 9.38% died (massive hemorrhages
in multiple organs were reported), but the deaths were not
attributed to treatment (no further details specified).
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Developmental and reproductive toxicity studies reported
an NOAEL of 2 g/kg/d Sucrose Acetate Isobutyrate in rats
(dosed daily in the diet for 10 weeks, males, and for 2 weeks,
females, prior to mating) and an NOAEL of 1.2 g/kg/d Sucrose
Acetate [sobutyrate in rabbits (dosed on days 7-19 of gestation
by gavage). Sucrose Acetate Isobutyrate was not found to
impair reproduction or produce toxic teratogenic/developmen-
tal effects in rats and rabbits. Rats fed 9.38% Sucrose Acetate
Isobutyrate for 5 weeks (rats bred 3 x in weeks 9-36) resulted in
decreased pregnancies and decreased number of pups surviving
to weaning, but this may have been attributed to compromised
nutritional value of the diet at high Sucrose Acetate Isobutyrate
concentrations.

Maltitol Laurate (40%) was negative in an Ames test per-
formed using S typhimurium. An Ames test conducted in S
typhimurium cells showed that Sucrose Acetate Isobutyrate
was negative for genotoxicity as a mutagen, clastogen, and
DNA-damaging agent at concentrations up to 10000 pg/plate
(nontoxic; no increase in number of revertants). A mutation
assay in CHO/HGPRT cells showed no increase in mutation
frequency up to 1000 pg/mL Sucrose Acetate Isobutyrate. A
chromosomal aberration assay in CHO cells showed no
increase in aberrations up to 2000 pg/mL Sucrose Acetate Iso-
butyrate. An unscheduled DNA synthesis assay in rat hepato-
cytes was nontoxic for test substance Sucrose Acetate
Isobutyrate at concentrations up to 10000 pg/mL. An in vivo
animal study in rats tested for dominant lethal mutations
showed negative results up to 2000 mg/kg Sucrose Acetate
Isobutyrate (male rats were dosed once by gavage 2 hours prior
to mating with untreated females; males were mated several
times with untreated females during the 7 weeks postdosing).

Carcinogenicity bioassays, of 2-year duration, were con-
ducted in rats (up to 2 g/kg/d Sucrose Acetate Isobutyrate) and
mice (up to 5 g/kg/d Sucrose Acetate Isobutyrate); study results
were negative for carcinogenicity. Another test in rats dosed up
to 9.38% Sucrose Acetate Isobutyrate in the diet for 2 years
indicated no treatment-related lesions.

Cytotoxicity tests evaluating Sucrose Laurate and
Sucrose Myristate on human nasal epithelial cells showed
cell death in a lactate dehydrogenase assay was < 25% for
Sucrose Laurate (0.1 mg/mL) and was 50% to 75% for
Sucrose Myristate (0.1 to 0.3 mg/mL); the 3 (4,5-dimethyltia-
zol-2-yl)-2,5-diphenyltetrazolium bromide reduction assay test
indicated that cell viability was 100% for Sucrose Laurate
(0.1 mg/mL) and 100% for Sucrose Myristate (0.03 mg/mL).

Dermal exposure studies in test animals indicated that
Sucrose Laurate (unknown concentration) in a hydrogel was
nonirritating, and 5% to 15% had some irritation potential but
was well-tolerated. A 20% Sucrose Acetate Isobutyrate solu-
tion caused slight, transient irritation. In humans, Sucrose
Palmitate and Sucrose Stearate (up to 2% in oil/water nanoe-
mulsions) substantially decreased hydration in the stratum cor-
neum during an occlusive irritation profile test, however no
adverse skin reactions were visually observed, and the treat-
ment was tolerable to the skin. In human patch tests evaluating
irritation, Sucrose Pentahydroxystearate (100%) and Sucrose

Tetraisostearate (100%) were negative (0% after 24 hours, no
further details); Sucrose Polycottonseedate at 0.5% to 1% was
slightly irritating. Moderate skin irritation observed in 4 of 30
humans subjects dermally exposed to cleansing cloths contain-
ing Sucrose Polycottonseedate (up to ~ 17%) was thought to be
caused by constituents in the formulation and not the sacchar-
ide ester.

A 1% solution (at induction) of Sucrose Acetate Isobutyrate
was nonsensitizing in a Guinea Pig Maximization Test. In
humans, Sucrose Acetate Isobutyrate (20% in an HRIPT) was
found to be nonirritating and nonsensitizing; in an HRIPT,
Sucrose Polybehenate (~3%) and Sucrose Polycottonseedate
(~13%) were nonirritating and nonsensitizing; an HRIPT
evaluating Sucrose Polycottonseedate (up to ~17%) was
deemed to be nonirritating and nonsensitizing; Sucrose Poly-
cottonseedate (88% in a lipstick topcoat matrix) in an HRIPT
was found to be nonsensitizing and the only reaction reported
was skin staining in 1 subject.

A 10% Sucrose Laurate solution and a 50% Sucrose Acetate
Isobutyrate solution were slightly irritating to rabbit eyes.

Discussion

The Panel considered relevant systemic toxicity, reproductive
and developmental toxicity, genotoxicity, carcinogenicity, and
irritation and sensitization data to assess the safety of the sac-
charide esters. They noted an absence of systemic toxicity at
high dosages of Sucrose Acetate Isobutyrate in acute dermal
(LDso > 20 g/kg) and oral (LDso > 5 g/kg) exposure studies in
rats, in a 2-week oral study in humans (0.02 g/kg/d Sucrose
Acetate [sobutyrate), and in chronic, oral administration animal
studies (2-year duration, NOAELs of 2-2.5 g/kg/d). Sucrose
Acetate Isobutyrate was nontoxic in developmental and repro-
ductive tests, showed an absence of genotoxic potential in an
Ames test and genetic mutation experiments, and was noncar-
cinogenic in chronic studies. Sucrose Laurate (10%) and
Sucrose Acetate Isobutyrate (50%) were slightly irritating to
rabbit eyes; however the doses applied were considerably
higher than the concentrations at which those ingredients are
reported to be used in cosmetics. The saccharide esters are
metabolized to products that are common, physiologic inter-
mediates and nutrients, thus supporting a safe toxicity profile.
The data presented in this safety assessment affirm the lack of
toxicity of saccharide esters for use in cosmetics.

The Panel noted gaps in the data available to address some
end points for some of the saccharide esters in this safety
assessment. However, structural similarity and similarities in
reported functions and concentrations of use in cosmetics of the
ingredient groups enable the read-across of the data available
for some of the ingredients to the ingredients with data gaps to
support the safety of the entire group. For instance, the Panel
applied read-across to the single-chain length subgroup of these
ingredients to assess the potential for dermal irritation and
sensitization of these ingredients based on the data available
for Sucrose Polybehenate to address these end points. For the
mixed-chain length subgroup, read-across was applied using
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multiple-end point safety data for Sucrose Acetate Isobutyrate
and dermal irritation and sensitization safety data for Sucrose
Polycottonseedate. The Panel noted that Sucrose Acetate Iso-
butyrate has a lower molecular weight, and therefore, a greater
potential for oral and dermal absorption and thus would have a
greater potential to exert biological effects than most of the
ingredients for which it was used as a read-across analog.

As part of the safety determination, the Panel referred to the
GRAS status of Sucrose Acetate Isobutyrate, for use as a direct
food additive, and the use of several saccharide esters as direct
and indirect food additives.

In animal and human studies evaluating several saccharide
esters, dermal irritation was reported to be none, in most
cases, and slight to mild in sporadic occurrences. In 1 animal
study, up to 15% Sucrose Laurate yielded some evidence of
irritation potential, but was noted to be generally well-
tolerated. In humans, Sucrose Polycottonseedate was slightly
irritating (up to 1%) in 1 study, but in 2 other studies (~ 13%
and ~ 16%-17%) it was not irritating; tested at 88% (lipstick
topcoat, n = 108 subjects) in an HRIPT, Sucrose Polycotton-
seedate was nonsensitizing, and the only reaction reported
was one instance of skin staining during induction. Moderate
irritation responses were reported in 1 human study (up to
17% Sucrose Polycottonseedate). However, the researchers
conducting the study suspected the irritation was related to
constituent ingredients in the formulation and not to Sucrose
Polycottonseedate. Therefore, the Panel considered the poten-
tial for saccharide esters to cause dermal irritation to be low
and not of concern. The sensitization data reported in this
safety assessment indicated that saccharide esters are
nonsensitizing.

The Panel recognized that saccharide esters can enhance the
penetration of other ingredients through the skin. The Panel
cautioned that care should be taken when formulating cosmetic
products that may contain these ingredients in combination
with any ingredients for which safety was based on data sup-
porting a lack of dermal absorption, or for which dermal
absorption was a concern.

The Panel expressed concern about pesticide residues and
heavy metals that may be present in botanical ingredients.
They emphasized that the cosmetics industry should continue
to use current good manufacturing practices to limit impuri-
ties. Aflatoxins have been detected in Cottonseed Oil. The
Panel believes that aflatoxins will not be present at levels of
toxicological concern in Cottonseed Oil or Cottonseed Oil
derivatives (eg, Cottonseed Acid), used in the esterification
reaction with sucrose to produce Sucrose Polycottonseedate.
The Panel recognized the US Department of Agriculture des-
ignation of < 15 ppb as corresponding to "negative” aflatoxin
content.

The Panel discussed the issue of incidental inhalation expo-
sure from perfumes, hair sprays, deodorant sprays, and face
powders. There were no inhalation toxicity data available.
Sucrose Laurate is reportedly used at concentrations up to
1.2% in cosmetic products that may be aerosolized and Sucrose
Tristearate is used up to 2% in face powder that may become

airborne. The Panel noted that droplets/particles produced in
cosmetic aerosols and loose-powder cosmetic products would
not be respirable to any appreciable amount. In principle,
inhaled droplets/particles deposited in the nasopharyngeal and
thoracic regions of the respiratory tract may cause toxic effects
depending on their chemical and other properties. However,
coupled with the small actual exposure in the breathing zone
and the concentrations at which the ingredients are used, the
available information indicates that incidental inhalation would
not be a significant route of exposure that might lead to local
respiratory or systemic effects. A detailed discussion and sum-
mary of the Panel’s approach to evaluating incidental inhala-
tion exposures to ingredients in cosmetic products is available
at http://www.cir-safety.org/cir-findings.

Conclusion

The Panel concluded that the following 40 ingredients are safe
in cosmetics in the present practices of use and concentration
described in this safety assessment:

Glucose Pentaacetate*  Sucrose Hexaoleate/Hexapalmitate/
Hexastearate

Sucrose Hexapalmitate*

Sucrose Laurate

Sucrose Myristate

Sucrose Octaacetate*

Sucrose Oleate*

Maltitol Laurate
Raffinose Isostearate™*
Raffinose Myristate™
Raffinose Oleate*
Sucrose Acetate
Isobutyrate
Sucrose Acetate/Stearate
Sucrose Benzoate

Sucrose Palmitate

Sucrose Palmitate/Stearate or Sucrose
Stearate-Palmitate Ester

Sucrose Pentaerucate*

Sucrose Pentahydroxystearate™®

Sucrose Polybehenate

Sucrose Polycottonseedate

Sucrose Polylaurate

Sucrose Tribehenate™

Sucrose Trilaurate

Sucrose Tristearate

Trehalose Isostearate Esters

Trehalose Undecylenoate

Xylityl Sesquicaprylate*

Sucrose Cocoate
Sucrose Dilaurate
Sucrose Dipalmitate
Sucrose Distearate
Sucrose Hexaerucate*
Sucrose Polylinoleate*
Sucrose Polyoleate
Sucrose Polysoyate
Sucrose Polystearate
Sucrose Stearate
Sucrose
Tetrahydroxystearate™*
Sucrose Tetraisostearate
Sucrose Tetrastearate
Triacetate

*Not reported to be in current use. Were ingredients in this group not in
current use 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.

Author’s Note

Unpublished sources cited in this report are available from the
Director, Cosmetic Ingredient Review, 1620 L Street, NW, Suite
1200, Washington, DC 20036, USA.
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Alkyl Fatty Acid Esters-single chain length*

Alkyl Fatty Acid Esters-mixed chain length*

Non-Alkyl Esters

Glucose Pentaacetate (C2)
Sucrose Octaacetate (C2)
Xylityl Sesquicaprylate (C8)
Trehalose Undecylenoate (Cl1:1)
Maltitol Laurate (C12)

Cli8)
Sucrose Laurate (C12)

Sucrose Acetate Isobutyrate (C2, C4 branched)
Sucrose Acetate/Stearate (C2, CI8)
Sucrose Tetrastearate Triacetate (C18, C2)

Sucrose Benzoate

Sucrose Palmitate/Stearate or Sucrose Palmitate-Stearate Ester™ (C16,

Sucrose Polysoyate (Soybean Oil fatty acid distribution: Oleic Acid, CI8:1,

11.5%-60.0%; Linoleic Acid, C18:3, 2.9%-12.1%)"*

Sucrose Polylaurate (C12)
Sucrose Dilaurate 2(C12)

Sucrose Hexaoleate/Hexapalmitate/Hexastearate (C16, C18, CI8:1)
Sucrose Cocoate (Coconut QOil fatty acid distribution: Caproic Acid, C6, 0%-

1%; Caprylic Acid, C8, 5%-9%; Capric Acid, C10, 6%-10%; Lauric Acid,
C12, 44%-52%; Myristic Acid, C14, 13%-19%; Palmitic Acid, C16, 8%-11%;
Palmitoleic Acid, C16:1, 0%-1%; Stearic Acid, CI18, 1%-3%; Oleic Acid,
CI18:1, 5%-8%; Linoleic Acid, C18:2, trace-2.5%)"*

Sucrose Trilaurate 3(C12)

Sucrose Polycottonseedate (Cottonseed Oil fatty acid distribution: Myristic

Acid, Cl4, 2%; Palmitic Acid, C16, 21%; Oleic Acid, CI8:1, 30%; Linoleic
Acid, C18:2, 45%; Stearic Acid, C18, trace; Arachidic Acid, C20, trace)'*

Sucrose Myristate (C14)

Raffinose Myristate (C14)

Sucrose Palmitate (C16)

Sucrose Dipalmitate (C16)

Raffinose Isostearate (C16 branched)
Sucrose Hexapalmitate 6(C16)

Sucrose Stearate (C18)

Sucrose Polystearate (C18)

Sucrose Oleate (C18:1)

Sucrose Polyoleate (C18:1)

Sucrose Polylinoleate (C18:2)

Trehalose Isostearate Esters (C18 branched)
Raffinose Oleate (C18)

Sucrose Distearate 2(C18)

Sucrose Tristearate 3(C18)

Sucrose Tetraisostearate (C|8 branched)
Sucrose Tetrahydroxystearate 4(C18: OH)
Sucrose Pentahydroxystearate 5(C18: OH)
Sucrose Polybehenate (C22)

Sucrose Tribehenate 3(C22)

Sucrose Pentaerucate 5(C22:1)

Sucrose Hexaerucate 6(C22:1)

*Carbon chain length is indicated in parentheses; the number of double bonds or the double bonded hydroxyl group (in structures where these exist) within the

chain is preceded by a colon.

**In the FDA VCRP data, both names are listed, but they refer to the same ingredient.
FDA = Food and Drug Administration; VCRP = Voluntary Cosmetic Registration Program.
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Table 2. Definitions, Structures, and Functions of the Ingredients in This Safety Assessment.

2, CIR Staff

Name and CAS No.

Definition and Structure

Function(s)

Alkyl Fatty Acid Esters (single chain length)

Glucose Pentaacetate
3891-59-6
604-68-2

Sucrose Octaacetate
126-14-7

Xylityl Sesquicaprylate
181632-90-6

Trehalose Undecylenoate

Maltitol Laurate
75765-49-0

Glucose Pentaacetate is the pentaester of glucose and acetic acid.

Q
h o
04{
%CH- CHy
o]

Sucrose Octaacetate is an acetylation product of sucrose. It conforms to the
formula:

Emulsion Stabilizers;
Fragrance Ingredients

Denaturants; Fragrance
Ingredients

Xylityl Sesquicaprylate is a mixture of mono- and diesters of caprylic acid and the Antimicrobial Agents;

hexitol anhydrides derived from xylitol.
OR

RO OR

OR R
[wherein R is hydrogen or the residue of caprylic acid (C8), where | or 2 R
groups are caprylic acid residues]

Skin-Conditioning
Agents-Humectant;
Surfactants-
Emulsifying Agents

Trehalose Undecylenoate is the ester formed by the reaction of trehalose with Emulsion Stabilizers;

undecylenic acid.

[wherein R is hydrogen or the residue of undecylenic acid (Cl1:1), where | R

group is an undecylenic acid residue]
Maltitol Laurate is the ester of maltitol and lauric acid that conforms to the

formula:
Q

H,CM/\/\/QJ\O

Skin-Conditioning
Agents

Skin-Conditioning

Agents-Emollient; Slip
Modifiers

(continued)
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Table 2. (continued)

Name and CAS No.

Definition and Structure Function(s)

Sucrose Laurate
25339-99-5
37266-93-6

Sucrose Polylaurate

Sucrose Dilaurate
25915-57-5

Sucrose Trilaurate
94031-23-9

Sucrose Mpyristate
27216-47-3
9042-71-1

Raffinose Myristate
91433-10-2

Sucrose Laurate is a mixture of sucrose esters of lauric acid consisting primarily Skin-Conditioning
of the monoester. Agents-Emollient;
RO,

N Surfactants-
Emulsifying Agents

RO on
[wherein R is hydrogen or the residue of lauric acid (C12), where | R group is a
lauric acid residue]

Sucrose Polylaurate is a mixture of esters of lauric acid and sucrose.
RO,

Skin-Conditioning
Agents-Emollient;

Surfactants-
mﬁ\_ RO, 9" Emulsifying Agents
a Y — OR
oRr
RO -/%DR

[wherein R is hydrogen or the residue of lauric acid (C12)]

Sucrose Dilaurate is the diester of lauric acid and sucrose.
RO,

Skin-Conditioning
Agents-Emollient;
Surfactants-

m}; 7.\‘>~UH Emulsifying Agents

RO ”"Oﬁ
[wherein R is hydrogen or the residue of lauric acid (C12), where 2 R groups are
lauric acid residues]

Sucrose Trilaurate is the triester of lauric acid and sucrose.

RO,

\
_>_ o x_k_[\l}— OR

[wherein R is hydrogen or the residue of Lauric Acid (C12), where 3 R groups
are lauric acid residues]
Sucrose Mpyristate is the monoester of myristic acid and sucrose.

Surfactants-Emulsifying
Agents; Surfactants-
Solubilizing Agents

Skin-Conditioning

RO\ Agents-Emollient;
Surfactants-
Ro 97 Emulsifying Agents
. \-bk/\ . fying Ag

RO oR

[wherein R is hydrogen or the residue of myristic acid (C14), where | R group is
a myristic acid residue]

Raffinose Myristate is the ester of raffinose and myristic acid. Skin-Conditioning
Agents; Emollient;
Surfactants-

Emulsifying Agents

[wherein R is hydrogen or the residue of myristic acid (C14), where at least | Ris
the residue of myristic acid]

(continued)
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Table 2. (continued)
Name and CAS No. Definition and Structure Function(s)
Sucrose Palmitate Sucrose Palmitate is the monoester of palmitic acid and sucrose. Skin-Conditioning
26446-38-8 m\ Agents-Emollient;
39300-95-3 § Surfactants-
Emulsifying Agents
[wherein R is hydrogen or the residue of palmitic acid (C16), where | R group is
a palmitic acid residue]

[Sucrose Dipalmitate] [Sucrose Dipalmitate is the diester of palmitic acid and sucrose. N/A
***Reported to the FDA’s VCRP, ’“’\

but not recited in the INCI N

Dictionary ro Roe o
25637-97-2 \_J:>~

Raffinose Isostearate
1032182-34-5

Sucrose Hexapalmitate
29130-29-8

Sucrose Stearate
25168-73-4
37318-31-3

RO I#es g

RO or
wherein R is hydrogen or the residue of palmitic (C16) acid, where 2 R groups
are palmitic acid residues]
Raffinose Isostearate is the ester of raffinose and isostearic acid. Skin-Conditioning
Agents-Emollient; Slip
Modifiers

(nad)ie
CH;
Sucrose Hexapalmitate is the hexaester of sucrose and palmitic acid. Surfactants-Dispersing
“0\ Agents; Surfactants-

H Emulsifying Agents

[wherein R is hydrogen or palmitoyl, in which 6 instances of R are palmitoyl]

Sucrose Stearate is the monoester of stearic acid and sucrose. Skin-Conditioning

“\ Agents-Emollient;
# Surfactants-
Ro Ra G Emulsifying Agents
o OR
> 5R
RO ‘%R

[wherein R is hydrogen or the residue of stearic acid (C18), where | R group is a
stearic acid residue]

(continued)
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Table 2. (continued)

Name and CAS No.

Definition and Structure

Function(s)

Sucrose Polystearate

Sucrose Oleate
52683-61-1

Sucrose Polyoleate

Sucrose Polylinoleate

Trehalose Isostearate Esters
861436-89-7 (generic)

Raffinose Oleate
96352-58-8

Sucrose Polystearate is a mixture of esters of stearic acid and sucrose.

RO "QR
[wherein R is hydrogen or the residue of stearic acid (C18)]
Sucrose Oleate is the monoester of oleic acid and sucrose.

RO :,(JH
[wherein R is hydrogen or the residue of oleic acid (C18:1), where | R group is a
oleic acid residue]
Sucrose Polyoleate is a mixture of esters of oleic acid and sucrose.

RO RO 0/\—
o \——I\ ICR

{9l Y,

RO OR
[wherein R is hydrogen or the residue of oleic acid (C18:1)]
Sucrose Polylinoleate is a mixture of esters of linoleic acid and sucrose.

RO )"L)R

[wherein R is hydrogen or the residue of linoleic acid (C18:2)]

Trehalose Isostearate Esters is the product obtained by the esterification of
isostearic acid and trehalose.

RO, DR
& OR
RO RO
N
RQI —
RO %R

[wherein R is hydrogen or the residue of isostearic acid (C18: branched)]

Raffinose Oleate is the ester of raffinose and oleic acid.
"o

o Wil OR

RS Br
[wherein R is oleate in one instance, and hydrogen in all other instances]

Skin-Conditioning
Agents-Emollient;
Surfactants-
Emulsifying Agents

Skin-Conditioning
Agents-Emollient;
Surfactants-
Emulsifying Agents

Skin-Conditioning
Agents-Emollient;
Surfactants-
Emulsifying Agents

Skin-Conditioning
Agents-Emollient;
Surfactants-
Emulsifying Agents

Skin-Conditioning
Agents-Emollient

Skin-Conditioning
Agents-Emollient;
Surfactants-
Emulsifying Agents

(continued)
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Table 2. (continued)
Name and CAS No. Definition and Structure Function(s)
Sucrose Distearate Sucrose Distearate is a mixture of sucrose esters of stearic acid consisting Skin-Conditioning
27195-16-0 primarily of the diester. Agents-Emollient;
o Surfactants-
Emulsifying Agents

Sucrose Tristearate
27923-63-3

Sucrose Tetraisostearate

88484-21-3

Sucrose Tetrahydroxystearate

Sucrose Pentahydroxystearate

Sucrose Polybehenate
93571-82-5

RO oR
[wherein R is hydrogen or the residue of stearic acid, where 2 R groups are
stearic acid residues]
Sucrose Tristearate is the triester of stearic acid and sucrose. Skin-Conditioning
o Agents-Emollient

RO ):‘GR
[wherein R is hydrogen or the residue of stearic acid (C18), where 3 R groups
are stearic acid residues]
Sucrose Tetraisostearate is a mixture of esters of isostearic acid and sucrose, Skin-Conditioning

consisting primarily of the tetraester. Agents-Emollient;
N Surfactants-
Emulsifying Agents
RO RO o
o L}\ OR
RO \\ oG %R
RO G“’(}R

[wherein R is hydrogen or the residue of isostearic acid (C18: branched), where
four R groups are isostearic acid residues]
Sucrose Tetrahydroxystearate is the tetraester of sucrose and hydroxystearic  Skin-Conditioning

acid. Agents-Emollient
RO,

RO R

[wherein R is hydrogen or the residue of hydroxystearic acid (C18: OH), where
four R groups are hydroxystearic acid residues]

Sucrose Pentahydroxystearate is the pentaester of sucrose and hydroxystearic Skin-Conditioning
acid. Agents-Humectant

RO,

RO ")‘ﬂﬁ
[wherein R is hydrogen or the residue of hydroxystearic acid (C18: OH), where
5 R groups are hydroxystearic acid residues]

Sucrose Polybehenate is a mixture of esters of behenic acid and sucrose. Skin-Conditioning
"\ Agents-Emollient;
Surfactants-
"o R0 O Emulsifying Agents
o N ‘:i\‘j:>—ﬂfi y g g
— / d

or

RO

[wherein R is hydrogen or the residue of behenic acid (C22)]

(continued)
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Table 2. (continued)

Name and CAS No. Definition and Structure Function(s)
Sucrose Tribehenate Sucrose Tribehenate is the triester of behenic acid and sucrose. Skin-Conditioning
84798-44-7 R“\ Agents-Emollient
RO RO o \
RCHIN = """IU\“: ’_
Or
RO L""DR

Sucrose Pentaerucate

Sucrose Hexaerucate

[wherein R is hydrogen or the residue of behenic acid (C22), where 3 R groups
are behenic acid residues]

Sucrose Pentaerucate is the pentaester of sucrose and erucic acid. Skin-Conditioning
RU\ Agents-Emollient;
g Surfactants

RO "OH
[wherein R is hydrogen or the residue of erucic acid (C22:1), where 5 R groups
are erucic acid residues]

Sucrose Hexaerucate is the hexaester of sucrose and erucic acid. Skin-Conditioning
RO\ Agents-Emollient;
g Surfactants-

RO RO, 0=\ Emulsifying Agents
o \—_.Q*OF‘
- > ..... o
ORrR

RO OR
[wherein R is hydrogen or the residue of erucic acid (C22:1), where 6 R groups
are erucic acid residues]

Alkyl Fatty Acid Esters (mixed chain lengths)

Sucrose Acetate Isobutyrate

126-13-6

Sucrose Acetate/Stearate
52439-69-7

Sucrose Acetate Isobutyrate is the mixed ester of sucrose and acetic and Plasticizers
isobutyric acids.
CHy

*ﬁ% Y .-
o_/Y >
e

oy

[substitution pattern as described in the CAS file]

Sucrose Acetate/Stearate is the mixed ester of sucrose with acetic and stearic  Skin-Conditioning
acids. Agents-Emollient

[**1 example of a mixed ester]

(continued)
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Table 2. (continued)
Name and CAS No. Definition and Structure Function(s)
Sucrose Tetrastearate Triacetate  Sucrose Tetrastearate Triacetate is a mixture of esters of stearic acid, acetic ~ Skin-Conditioning
acid, and sucrose. Agents-Emollient
RO\‘:
RO RO o= ::
RO ;‘/‘:Z)R
[wherein R is hydrogen or the residue of stearic (C18) or acetic (C2) acid, where
4 R groups are stearic acid residues and 3 R groups are acetic acid residues]
[Sucrose Palmitate/Stearate or [Sucrose Palmitate/Stearate is the monoester of sucrose and palmitic acid or ~ N/A
Sucrose Palmitate-Stearate stearic acid.
Ester] N
**Both of the above names are H
reported to the FDA VCRP, but = RO ? ’4\_
are not recited in the INCI . \"'L\/ -
Dictionary; the 2 names refer to ™" "y
the same ingredient AN
wherein R is hydrogen or the residue of palmitic (C16) or stearic (C18) acid,
where | R group is an acid residue]
Sucrose Polysoyate Sucrose Polysoyate is a mixture of esters of soy acid and sucrose. Skin-Conditioning
93571-82-5 “"\ Agents-Emollient;
H Surfactants-
ro R 7T Emulsifying Agents
1+ \_'.L\‘:>‘GR y g g
RO nd L

Sucrose Hexaoleate/
Hexapalmitate/Hexastearate

Sucrose Cocoate
91031-88-8

Sucrose Polycottonseedate
93571-82-5

RO ,‘bﬁ
[wherein R is hydrogen or the residue of a fatty acid derived from soy]
Sucrose Hexaoleate/Hexapalmitate/Hexastearate is the hexaester of sucrose  Surfactants-Dispersing
and oleic, palmitic, and stearic acids. Agents; Surfactants-
N Emulsifying Agents

RO [N
o \-—K/ oR
— i
or

[wherein R is residue of oleic (C18:1), palmitic (C16), or stearic (C18) acid]

Sucrose Cocoate is a mixture of sucrose esters of coconut acid, consisting Skin-Conditioning
primarily of the monoesters. Agents-Emollient;
N Surfactants-
3 Emulsifying Agents

RO' o
[wherein R is hydrogen or the residue of a fatty acid derived from coconut acid,
where at least |, and in most instances only |, R is a fatty acid residue]
Sucrose Polycottonseedate is a mixture of esters of cottonseed acid and Skin-Conditioning
sucrose. Agents-Emollient;
e Surfactants-
i Emulsifying Agents

— wd %

or

[wherein R is hydrogen or the residue of a fatty acid derived from cotton seed]

(continued)
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Table 2. (continued)

Name and CAS No.

Definition and Structure Function(s)

Non-Alky! Esters

Sucrose Benzoate
12738-64-6

Sucrose Benzoate is the disaccharide ester [of benzoic acid and sucrose] that  Plasticizers
conforms generally to the formula:

[s]
O
g ‘o—-—.,‘l“. OH

[one example substitution pattern]

*Carbon chain length is indicated in parentheses; the number of double bonds or the double bonded hydroxyl group (in structures where these exist) within the

chain is preceded by a colon.

*¥In the FDA VCRP data, both names are listed, but they refer to the same ingredient.

FDA = Food and Drug Administration; INCI = International Nomenclature Cosmetic Ingredient; VCRP = Voluntary Cosmetic Registration Program.

Table 3. Constituent Sugars, Alcohols, and Acids With Panel Conclusions.

Constituents Conclusion (year issued; maximum use concentration reported) Reference
SUGAR or SUGAR ALCOHOL
Glucose Safe as used (2014; 91% in leave-ons; 97.8% in rinse-offs) s
Maltitol (sugar alcohol derived from the sugar Maltose) Maltitol: Safe as used (2008; 8% in leave-ons; 15% in rinse-offs) L3
Maltose: Safe as used (2014; 0.5% in leave-ons; 0.5% in rinse-offs)
Sucrose Safe as used (2014; 58% in leave-ons; 65% in rinse-offs) 15
Trehalose Safe as used (2014; 2% in leave-ons; 1% in rinse-offs) s
Xylose (Xylityl* is derived from the sugar alcohol xylitol*, Safe as used (2014; 0.11% in leave-ons; 1% in rinse-offs) 5
which is derived from the sugar Xylose)
ACID
Acetic Acid Safe as used (2012; 0.0004% in leave-ons; 0.3% in rinse-offs) 13
Benzoic Acid Safe as used (201 I; 5% in leave-ons; 5% in rinse-offs) H.12
Coconut Acid Safe as used (201 1; not reported in leave-ons; 14% in rinse-offs) 10.14.63
Cottonseed Acid Safe as used (201 I; no reported use) 1425
Hydroxystearic Acid Safe as used (1999; 10% in leave-ons; not reported in rinse-offs) °
|sostearic Acid Safe as used (1983; 10% leave-ons; 5% rinse-offs); Reaffirmed in 2005 7.8
Lauric Acid Safe as used (1987; 1% in leave-ons; 25% in rinse-offs); Reaffirmed 2006 6
Myristic Acid Safe as used (2010; 10% in leave-ons; 19% in rinse-offs) 6
Oleic Acid Safe as used (1987; 25% in leave-ons; 50% in rinse-offs); Reaffirmed in 6
2006
Palmitic Acid Safe as used (1987; 25% in leave-ons; 25% in rinse-offs); Reaffirmed in 5.6
2006
Soy Acid Safe as used (201 I; no reported use) 4
Stearic Acid Safe as used (1987; 50% in leave-ons; 50% in rinse-offs); Reaffirmed in 56

2006

*Not previously reviewed by the Panel.
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Table 4. Chemical and Physical Properties.
Property Value Reference
Glucose Pentaacetate

Molecular Weight (g/mol) 390.33 o4

Density (g/mL) 1.30 + 0.1 65

Melting Point (°C) 130-131.5° 66

Water Solubility at pH 7, 25 °C Slightly soluble 6

Log P 0.634 + 0.488° s
Maltitol Laurate

Molecular Weight (g/mol) 527¢ 67
Raffinose Isostearate

Molecular Weight (g/mol) 34352 &7
Raffinose Myristate

Molecular Weight (g/mol) 687° &7
Raffinose Oleate

Molecular Weight (g/mol) 785.89 .
Sucrose Acetate Isobutyrate

Physical Form Clear, pale yellow, viscous liquid z

Molecular Weight (g/mol) 846.91 o4

Density (g/mL) 122 + 0.1 s

Water Solubility Slightly soluble z

Other Solubility Very soluble in essential oils (orange); soluble in ethanol, ethyl acetate b

Log P 6.619 + 0.825° 6
Sucrose Acetate/Stearate

Molecular Weight (g/mol) 651° 67
Sucrose Benzoate

Molecular Weight (g/mol) 446* &7

Melting Point (°C) 98 (from patent) 8
Sucrose Dilaurate

Molecular Weight (g/mol) 706.90 o4
Sucrose Dipalmitate

Molecular Weight (g/mol) 819 &7
Sucrose Distearate

Molecular Weight (g/mol) 875.22 o4

Melting Point (°C) 76-78° 9
Sucrose Hexaerucate

Molecular Weight (g/mol) 2265% &7
Sucrose Hexapalmitate

Molecular Weight (g/mol) 1772.75 o4
Sucrose Laurate

Molecular Weight (g/mol) 524.60 o4

Water Solubility (mg/L) 42.37° "
Sucrose Myristate

Molecular Weight (g/mol) 569.66 o4

Melting Point (°C) 180-186° 70
Sucrose Octaacetate

Molecular Weight (g/mol) 678.59 o4

Density (g/mL) 1.37 + 0.1° s

Melting Point (°C) 89-93° 7!

Water Solubility (g/L) 0.909 (hygroscopic) 72

Other Solubility Very soluble in methanol, chloroform; soluble in ether 72

Log P 1.440 + 0.812* 6
Sucrose Oleate

Molecular Weight (g/mol) 607° 67

Melting Point (°C) 54-56° 9
Sucrose Palmitate

Molecular Weight (g/mol) 552° 7
Sucrose Pentaerucate

Molecular Weight (g/mol) 1945* 7
Sucrose Pentahydroxystearate

Molecular Weight (g/mol) 2039* &7

(continued)



74S International Journal of Toxicology 40(Supplement 2)

Table 4. (continued)

Property Value Reference

Sucrose Polybehenate

Physical Form at 20 °C, 760 mm Hg White waxy solid

Density (g/mL) at 72 °C 900-950 19

Melting Point (°C) 72 19

Water Solubility at 24 °C (g/L) <426 x 107° 19

Log Pow (n-octanol/water) at 20 °C 3.55 + 0.16 9
Sucrose Polycottonseedate

Physical Form Amber, viscous liquid 20

Density at 71 °C (g/L) 900-950 20

Water Solubility at 24 °C (g/L) 496 x 10710 4.26 x 107> 20

Log Pow (n-octanol/water) at 20 °C 3.55 + 0.16 0
Sucrose Stearate

Molecular Weight (g/mol) 608.76 o4

Melting Point (°C) 67-71° 73
Sucrose Tetrahydroxystearate

Molecular Weight (g/mol) 1472° &7
Sucrose Tetraisostearate

Molecular Weight (g/mol) 1408* 67
Sucrose Tetrastearate Triacetate

Molecular Weight (g/mol) 1534* 67
Sucrose Tribehenate

Molecular Weight (g/mol) 1310 67
Sucrose Trilaurate

Molecular Weight (g/mol) 889.20 o4

Water Solubility (mg/L) 1.35 x 1072 "
Sucrose Tristearate

Molecular Weight (g/mol) 1141.68 o4
Trehalose Undecylenoate

Molecular Weight (g/mol) 509° 67
Xylityl Sesquicaprylate

Molecular Weight (g/mol) 278.34° 65

Density (g/mL) 1.17 + 0.06° 65

Water Solubility at pH 7, 25 °C Slightly soluble® .

Log P 1.387 + 0.735¢ 65

?Computational.
®Measured.
“Computational, calculated from a monocaprylate-substituted Xylityl moiety.
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Table 5. Current Frequency and Concentration of Use of Saccharide Esters According to Duration and Exposure.>?

# of Uses

Max Conc Use (%)

# of Uses

Max Conc Use (%)

# of Uses Max Conc Use (%)

Totals*

Duration of Use

Leave-On

Rinse-Off

Diluted for (Bath) Use

Exposure Type

Eye Area

Incidental Ingestion

Incidental Inhalation-
Spray

Incidental Inhalation-
Powder

Dermal Contact

Deodorant
(underarm)

Hair—Non-Coloring

Hair-Coloring

Nail

Mucous Membrane

Baby Products

Maltitol Laurate

Sucrose Acetate Isobutyrate

Sucrose Acetate Stearate

NR

NR

NR
NR
NR

NR

NR
NR

NR
NR
NR
NR

NR

NR
NR
NR

NR
NR
NR

NR

NR
NR

NR
NR
NR
NR
NR

274

273
)
NR

22
18
Spray: 2

Possible: 1°
Powder: |
Possible: 1°

4]

NR

NR
NR
210
18
NR

0.0084-31

0.0084-31
0.1
NR

0.5-31
0.41-27
NR

NR

0.5-31
NR

NR
NR
0.0084-9
0.41-27
NR

2 0.3
2 0.3
NR NR
NR NR
2 NR
NR NR
NR NR
NR Possible: 0.3¢
2 0.3
NR NR
NR NR
NR NR
NR NR
NR NR
NR NR

Totals*

Duration of Use

Leave-On

Rinse-Off

Diluted for (Bath) Use

Exposure Type

Eye Area

Incidental Ingestion

Incidental Inhalation-
Spray

Incidental Inhalation-
Powder

Dermal Contact

Deodorant
(underarm)

Hair—Non-Coloring

Hair-Coloring

Nail

Mucous Membrane

Baby Products

Sucrose Benzoate

Sucrose Cocoate

Sucrose Dilaurate

48

48
NR
NR

NR
NR
NR

NR

NR
NR

NR
NR
48
NR
NR

0.21-14.3

1.4-14.3
0.21
NR

NR
NR
NR

NR

0.21
NR

NR
NR
1.4-14.3
NR
NR

139

91
48
NR

8
14
Possible: 30% 12°

Powder: |
Possible: 12°
121
2

4

NR

NR

29
|

0.0001-20.6

0.0001-4
0.05-20.6
NR

NR
0.0001-0.98
Possible: 0.12%

Possible: 0.05-4¢

0.05-20.6
Not spray: 0.49

0.05-0.12
NR
NR

0.0001-1.3
NR

13 0.00000004-0.45
10 0.00000004-0.45
3 0.18
NR NR
2 0.00000004
NR 0013
Possible: 6° NR
Possible: 6° Possible: 0.17-0.45¢
13 0.00000004-0.45
NR NR
NR NR
NR NR
NR NR
NR 0013
NR NR

Totals*

Duration of Use

Leave-On

Rinse-Off

Diluted for (Bath) Use

Exposure Type

Eye Area

Incidental Ingestion

Incidental Inhalation-
Spray

Sucrose Hexaoleate/Hexapalmitate/

Sucrose Dipalmitate Sucrose Distearate Hexastearate

| NR 67 0.0003-5.5 NR 5
NR NR 63 0.0003-5.5 NR 5

| NR 4 1.1 NR NR
NR NR NR 0.011 NR NR
NR NR 20 |-5.5 NR NR
NR NR | 0.57-1.8 NR NR
NR NR Possible: |13 25° Possible: 1.2% NR NR

(continued)
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Table 5. (continued)

# of Uses Max Conc Use (%) # of Uses Max Conc Use (%) # of Uses Max Conc Use (%)
Incidental Inhalation- NR NR Possible: 25° Powder: 0.015 NR NR
Powder Possible: 0.5-2¢
Dermal Contact | NR 51 0.0003-2 NR 5
Deodorant NR NR NR NR NR NR
(underarm)
Hair—Non-Coloring NR NR | 1.2 NR NR
Hair-Coloring NR NR NR 1.1 NR NR
Nail NR NR 2 NR NR NR
Mucous Membrane NR NR 2 0.011-1.8 NR NR
Baby Products NR NR NR NR NR NR
Sucrose Laurate Sucrose Myristate Sucrose Palmitate
Totals* 42 0.0003-3 3 0.1-6 74 0.000012-3
Duration of Use
Leave-On 28 0.0003-3 NR 6 60 0.000012-3
Rinse-Off 12 0.05-3 3 0.1-0.3 14 0.00004-3
Diluted for (Bath) Use 2 NR NR NR NR 0.008
Exposure Type
Eye Area 4 0.0003-3 | NR 7 0.000012-3
Incidental Ingestion | 0.05-0.1 NR 0.1 NR 0.02
Incidental Inhalation- Spray: I; Spray: 0.6-1.2 NR Possible: 0.1* Spray: I; Possible: 0.0004°
Spray Possible: 3% 12° Possible: 0.05% Possible: 11 32°
Incidental Inhalation- Powder: |; Possible: 0.05-3¢ NR NR Powder: | Powder: 0.008
Powder Possible: 12° Possible: 32° Possible: 0.0008-
1.5¢
Dermal Contact 40 0.0003-3 3 6 70 0.000012-3
Deodorant NR NR NR NR NR NR
(underarm)
Hair—Non-Coloring I 0.05-1.5 NR 0.3 4 0.00004-0.05
Hair-Coloring NR NR NR NR NR NR
Nail NR NR NR NR NR 0.00002
Mucous Membrane 6 0.05-1 NR 0.1 NR 0.008-0.02
Baby Products 3 NR NR NR 3 NR
Sucrose Palmitate/Stearate** Sucrose Polybehenate Sucrose Polycottonseedate
Totals* I NR 2 1-6 23 0.5-87.7
Duration of Use
Leave-On | NR 2 1-6 22 0.5-87.7
Rinse-Off NR NR NR NR ) 2.8
Diluted for (Bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area NR NR I 4 3 I-1.5
Incidental Ingestion NR NR NR 6 4 87.7
Incidental Inhalation- Possible: 1° NR NR Spray: | Possible: 8% 6° NR
Spray
Incidental Inhalation- Possible: 1° NR NR NR Possible: 6° Possible: 1°
Powder
Dermal Contact | NR | I 19 0.5-2.8
Deodorant NR NR NR NR NR NR
(underarm)
Hair—Non-Coloring NR NR NR NR NR NR
Hair-Coloring NR NR NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane NR NR NR 6 4 87.7
Baby Products NR NR NR NR NR NR

(continued)
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Table 5. (continued)

# of Uses

Max Conc Use (%)

# of Uses

Max Conc Use (%)

# of Uses

Max Conc Use (%)

Totals*

Duration of Use

Leave-On

Rinse-Off

Diluted for (Bath) Use

Exposure Type

Eye Area

Incidental Ingestion

Incidental Inhalation-
Spray

Incidental Inhalation-
Powder

Dermal Contact

Deodorant
(underarm)

Hair—Non-Coloring

Hair-Coloring

Nail

Mucous Membrane

Baby Products

Sucrose Polylaurate

Sucrose Polyoleate

Sucrose Polysoyate

/
NR
NR

NR
NR
Possible: |?

NR

|
NR

NR
NR
NR
NR
NR

0.01-0.039

0.01-0.039
NR
NR

NR
NR
NR

Possible: 0.01-0.039°¢

0.01-0.039
NR

NR
NR
NR
NR
NR

NR

NR

NR
NR
NR

NR

NR
NR

NR
NR
NR
NR

NR

NR
NR
NR

NR
NR
NR

NR

NR
NR

NR
NR
NR
NR
NR

19

19
NR
NR

NR
NR
173 2°

2b

19
NR

NR
NR
NR
NR
NR

0.51-4.9

0.51-4.9
NR
NR

NR
4.9
NR

NR

0.51-1
NR

NR
NR
NR
4.9
NR

Totals*

Duration of Use

Leave-On

Rinse-Off

Diluted for (Bath) Use

Exposure Type

Eye Area

Incidental Ingestion

Incidental Inhalation-
Spray

Incidental Inhalation-
Powder

Dermal Contact

Deodorant
(underarm)

Hair—Non-Coloring

Hair-Coloring

Nail

Mucous Membrane

Baby Products

Sucrose Polystearate

Sucrose Stearate

Sucrose Stearate-Palmitate Ester®*

16

16
NR
NR

|
3
Possible: 3% I°

Powder: 3
Possible: 1°

12
NR

NR
NR
NR
3
NR

0.7-6

1-6
0.7
NR

1-6
[-2.5
NR

Possible: 1.7¢

I-1.7
NR

NR
0.7
NR
[-2.5
NR

156

126
30
NR

32
|
Spray: |
Possible: 29% 49°
Powder: |
Possible: 49°

137
NR

rwwlw

0.0001-6

0.0001-6
0.04-3
0.069

0.0003-6
0.079-0.2
Possible: 0.2-2.2%

Possible: 0.013-3.9¢

0.0003-6
spray: 0.23
not spray: 0.45
0.3-2.2
NR
0.0001
0.069-0.2
NR

2

2
NR
NR

NR
NR
NR

Powder: 2

2
NR

NR
NR
NR
NR
2

NR

NR
NR
NR

NR
NR
NR

NR

NR
NR

NR
NR
NR
NR
NR

Totals*

Duration of Use

Leave-On

Rinse-Off

Diluted for (Bath) Use

Exposure Type

Eye Area

Incidental Ingestion

Incidental Inhalation-
Spray

Sucrose Tetraisostearate

Sucrose Tetrastearate Triacetate

Sucrose Trilaurate

3

3
NR
NR

3
NR
NR

0.01-5

0.01-5
NR
NR

0.01-5
|
NR

6l

61
NR
NR

38
7
Possible: 2*

0.0086-15

0.0086-15
10
NR

0.55-15
0.0086-10
NR

NR
NR

NR
NR

0.004

0.004
NR
NR

NR
0.004
NR

(continued)
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Table 5. (continued)

# of Uses Max Conc Use (%) # of Uses Max Conc Use (%) # of Uses Max Conc Use (%)
Incidental Inhalation- NR NR NR Possible: 1-2¢ NR NR
Powder
Dermal Contact NR 0.01-5 49 0.5-10 2 NR
Deodorant NR NR NR NR NR NR
(underarm)
Hair—Non-Coloring NR NR NR NR NR NR
Hair-Coloring NR NR NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane NR | 7 0.0086-10 NR 0.004
Baby Products NR NR NR NR NR NR
Sucrose Tristearate Trehalose Isostearate Esters Trehalose Undecylenoate
Totals* 19 0.38-2 NR 0.5 NR 0.0005-0.25
Duration of Use
Leave-On 17 0.38-2 NR 0.5 NR 0.05
Rinse-Off 2 NR NR NR NR 0.0005-0.25
Diluted for (Bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area NR NR NR NR NR NR
Incidental Ingestion | 0.38-0.75 NR NR NR NR
Incidental Inhalation-  Possible: 9% 6° NR NR NR NR Possible: 0.05*
Spray
Incidental Inhalation- Possible: 6° Powder: 2 NR NR NR NR
Powder Possible: 2¢
Dermal Contact 18 0.5-2 NR 0.5 NR 0.0005
Deodorant NR NR NR NR NR NR
(underarm)
Hair—Non-Coloring NR NR NR NR NR 0.05-0.25
Hair-Coloring NR NR NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane | 0.38-0.75 NR NR NR 0.0005
Baby Products NR NR NR NR NR NR

*Because each ingredient may be used in cosmetics with multiple exposure types, the sum of all exposure types may not equal the sum of total uses.
**Although structurally Sucrose Stearate-Palmitate Ester and Sucrose Palmitate/Stearate have the same definition, they are listed separately here because VCRP
data for each is individually recited.

*Includes products that can be sprays, but it is not known whether the reported uses are sprays.

Not specified whether this product is a spray or a powder or neither, but it is possible it may be a spray or a powder, so this information is captured for both
categories of incidental inhalation.

“Includes products that can be powders, but it is not known whether the reported uses are powders.

NR = no reported use.

Table 6. Ingredients not Currently Reported to be in Use. >

Glucose Pentaacetate Sucrose Hexapalmitate Sucrose Polylinoleate
Raffinose Isostearate Sucrose Octaacetate Sucrose Tetrahydroxystearate
Raffinose Myristate Sucrose Oleate Sucrose Tribehenate
Raffinose Oleate Sucrose Pentaerucate Xylityl Sesquicaprylate

Sucrose Hexaerucate Sucrose Pentahydroxystearate
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Table 7. Non-Cosmetic Uses.

Ingredient Non-Cosmetic Use References
Glucose Pentaacetate Direct food additive, synthetic flavoring substance 21CFR172.515; 7
Sucrose Acetate Isobutyrate Direct food additive, stabilizer of flavoring oil emulsions used in 21CFR172.833;

nonalcoholic beverages, Sucrose Acetate Isobutyrate contentin ~ 21CFR175.105; '7: 7% 7¢
beverage < 300 mg/kg of finished beverage; indirect food

additive-component of adhesives; GRAS as a stabilizer of

flavoring oil emulsions used in alcoholic beverages; FDA

established ADI (acceptable daily intake) up to 20 mg/kg/d; WHO

established ADI up to 20 mg/kg/d

Sucrose Benzoate Indirect food additive component of adhesives; FDA reported 21CFR175.105; 77
cumulative estimated daily intake of 0.00035 mg/kg/d
Sucrose Cocoate, Sucrose Dilaurate, Sucrose Direct food additive-multipurpose additives, sucrose fatty acid 2I1CFR172.859
Distearate esters

Sucrose Hexaerucate, Sucrose Hexaoleate/  Direct food additive-multipurpose additives, Sucrose Oligoesters 21 CFR172.869
Hexapalmitate/Hexastearate, Sucrose
Hexapalmitate

Sucrose Laurate, Sucrose Myristate Direct food additive-multipurpose additives, sucrose fatty acid 2ICFR172.859
esters
Sucrose Octaacetate Direct food additive; synthetic flavoring substance; indirect food 7% 2ICFRI72.515;

additive component of adhesives; drug product containing active 21 CFR175.105;
ingredients offered OTC as nail-biting/thumb-sucking deterrent, =~ 21CFR310.536
however, due to the lack of safety data in this application,

Sucrose Octaacetate is not GRAS in OTC drug products used as
nail-biting/thumb-sucking deterrents

Sucrose Oleate, Sucrose Palmitate Direct food additive-multipurpose additives, sucrose fatty acid 21CFR172.859
esters
Sucrose Pentaerucate Direct food additive-multipurpose additives, Sucrose Oligoesters 2|1 CFR172.869
Sucrose Stearate Direct food additive-multipurpose additives, sucrose fatty acid 21CFR172.859
esters
Sucrose Tetrahydroxystearate, Sucrose Direct food additive-multipurpose additives, Sucrose Oligoesters 2|1 CFR172.869
Tetraisostearate
Sucrose Tribehenate, Sucrose Trilaurate, Direct food additive-multipurpose additives, sucrose fatty acid 21CFR172.859
Sucrose Tristearate esters

FDA = Food and Drug Administration; OTC = over the counter; WHO = World Health Organization.
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