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ABSTRACT

The CIR Expert Panel assessed the safety of 19 gllkgosides as used in cosmetics. Most of thegeedients
function as surfactants in cosmetics, but some hadéional functions as skin conditioning ageiair conditioning
agents, or emulsion stabilizers. The Panel reviewee available animal and clinical data on thesgredients.
Since glucoside hydrolases in human skin are likelgreak down these ingredients to release thespective fatty
acids and glucose, the Panel also reviewed CIRnepmn the safety of fatty alcohols, and were d@blextrapolate
data from those previous reports to support saféfire Panel concluded that these alkyl glucosidessafe in the
present practices of use and concentration whemddaited to be non-irritating.

INTRODUCTION
This assessment reviews data relevant to theysaffeliecyl glucoside and 18 other alkyl glucosidgredients as
used in cosmetic formulations. Most of these idggets function in cosmetics as surfactants. Otikeorted functions of
some of these ingredients are skin conditioninghad®ir conditioning agent, or emulsion stabilizétexadecyl D-
glucoside and octadecyl D-glucoside are not ligtetie International Cosmetic Ingredient Dictionary and ttfbook but
are being included because they are listed by tlogl end Drug Administration (FDA) Voluntary Cosneeljegistration
Program (VCRP) as being used in cosmetic formutatio

The ingredients included in this review are obtdibg the condensation of an alcohol with a cyaiorf of glucose (D-
glucopyranose). The group includes:

Decyl Glucoside Coco-Glucoside
Arachidyl Glucoside Ethyl Glucoside

Butyl Glucoside Hexadecyl D-Glucoside
C10-16 Alkyl Glucoside Isostearyl Glucoside
C12-18 Alkyl Glucoside Lauryl Glucoside
C12-20 Alkyl Glucoside Myristyl Glucoside
C20-22 Alkyl Glucoside Octadecyl D-Glucoside
Caprylyl/Capryl Glucoside Octyldodecyl Glucoside
Caprylyl Glucoside Undecyl Glucoside

Cetearyl Glucoside

Although the names of these ingredients imply thay are mono-glucosides, these ingredients arémid¢d to mono-
glucosides, but may involve products that are #seilt of a number of condensed glucose repeat units

Glucoside hydrolases in human skin are likely walkrdown these chemicals to release their resefeity alcohols
and glucose. Therefore, summary information orathygropriate fatty alcohols that have previouslgrbeeviewed by the
Cosmetic Ingredient Review (CIR) is presented atahd of this report in the last table (Table 6).

CHEMISTRY
Definition and Structure
This group of ingredients consists of anomericallyl-substituted D-glycopyranosides. Specifigathe alkyl

substituents range from 2 to 22 carbons in lerayild, the D-glycopyranosides consist of glucose-typeo-, di-, tri-, oligo-,
or poly-saccharides (e.g., mono = glucose (i.eli@apyranoside) and di = maltose (i.e. D-maltoppsade)). The degree
of polymerization of these ingredients refers t® mlumber of glucose monomers (n in Figure 1). éxample, a degree of
polymerization of 2 means the di-glucose (disaddedy maltose. Regardless of the degree of polyragon these ingredi-
ents are simply named “glucosides.” Although thiegeedients are most likely tiieanomers, the names of these alkyl
glucosides are not necessarily specific to eithenzer.

The general decyl glucoside structure shown imfeid. is the ten-carbon, alkyl-chain substitutgagpyranoside,
wherein n can be 1 (for a mono-glucoside) or méedi-, tri-, oligo-, and poly-glucosides):

Condensation with another glucose molecule H Y
can occur at either of these hydroxy groups,
but just one. H

The anomeric carbon may be a (down) or 3 (up)

0 CHy
“/0H
n
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Figure 1. General Decyl Glucoside Structure

Therefore, decyl glucoside may be monomeric orpefyc, but the International Nomenclature Cosmietigedient (INCI)
name will still be decyl glucoside. “Poly” will besed generically used throughout the rest ofrépsrt to refer to di-, tri-,
oligo-, poly-glucosides, and mixtures thereof. cielucoside, for example, may consist of one oreof the following
polyglucosides (in this case isomaltopyranosideeyw in Figure 2:
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o on MOV “on
OH

Figure 2. Examples of Decyl Glucoside Forms

A decyl glucoside with a degree of polymerizatidri®, for example, would then be a mixture congutisf decyl
glucopyranoside and one of the decyl maltopyrarmess{@ith a slightly higher percentage of the matdsrivative) shown in
Figure 2. Because many of these fatty alcoholsapplied from natural feed stocks, the designkiegth may be the aver-
age (e.g., median) length (e.g. decyl glucosidg ataually be a mixture of C6, C8, C10, C12, CIi €16 chain lengths,
each anomerically attached to a glucopyranbse).

The definitions and structures of the ingredienttuded in this review are provided in Table 1.

Impurities, Constituents, and Physical and ChemicaProperties
These compounds are typically solids, with soltybih both aqueous and organic solutions. Thelalie impur-
ity, constituent, and physical and chemical properormation is presented in Table 2.

Method of Manufacture

The first report of the synthesis of alkyl gluatess in 1893 involved reacting glucose with anhydretinanol under
acidic conditions to produce ethyl glucosfdélcoholysis of glucose and polysaccharides urédic conditions is still the
method of choice. Itis considered to be a “grgaotess that can involve the use of natural andwable sources (e.g.,
the alcohols can be obtained from coconut oil dmpzil and the glucose or polysaccharide can bainbt from corn,
potato, or wheat starch)Of note, the reaction conditions that producetuer linkage between a fatty alcohol and the
anomeric hydroxy group of glucose are known to eausdensation of one molecule of glucose withtromnolecule of
glucose, thereby producing alkyblyglucosides (APGs) even when an alkydnalucoside may be the intended product.

USE
Cosmetic
The alkyl glucosides named in this safety assessare reported to function primarily as surfacs&nf few are
reported to function as skin conditioning agen& bonditioning agents, or emulsion stabilizers.

VCRP data obtained in 2011 for this ingredient grindicate that decyl glucoside has the highesfueacy of uses
reported, 492; the majority of these uses, 421jrar@se-off formulations. Cetearyl glucoside, lauryl glucoside, and coco-
glucoside have 477, 399, and 350 reported usgscteely. Cetearyl glucoside is reported mostlp¢ used in leave-on
products. The remaining ingredients that are teplaio be used hawe’5 uses. Based on data from a survey conducted by
the Personal Care Products Council (Council), legipcoside has the highest leave-on concentratiarse at 8%; this
leave-on use is in a hair color spray; it alsegorted to have the highest leave-on concentrafiase that involves dermal
contact, and that concentration is 5%. Decyl gdit® has the highest rinse-off concentration of as83% Two ingredi-
ents, hexadecyl D-glucoside and octadecyl D-glaimare not listed in thaternational Cosmetic Ingredient Dictionary and
Handbook but are listed by the FDA VCRP as being usedsneetic formulations; hexadecyl D-glucoside was alsd use
concentration data reported by industry.

Frequency and concentration of use data are prdvi Table 3a. In some cases, reports of uses reeeived in
the VCRP, but no concentration of use is availalfler example, decyl glucoside is reported to leslus 25 baby products,
but no use concentration was available. In othses, no reported uses were received in the VCIRR, lise concentration
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was provided in the industry survey. For exampdgrylyl glucoside was not reported in the VCRBeaaused in non-color-
ing hair products, but the industry survey indidateat it was used in such products at 4%. It khba presumed that cap-
rylyl glucoside is used in at least one hair campct. The ingredients not listed in the VCRMbgithe Council as in use
are listed in Table 3b.

Products containing alkyl glucosides are reportelet used on baby skin or applied to the eye arehmucous
membranes may be exposed to these products. Quoosgle is reported to be used in a product tbalkdche ingested.
Some of the alkyl glucosides are used in cosmetigys, including hair and body and hand sprays,camt possibly be
inhaled. In practice, 95% to 99% of the dropleistiples released from cosmetic sprays have aeerdinequivalent diame-
ters >10 pum, with propellant sprays yielding a tge&raction of droplets/particles <10 pm companéith pump spray$?
Therefore, most droplets/particles incidentallyalgu from cosmetic sprays would be deposited im#sopharyngeal and
thoracic regions of the respiratory tract and wawtlbe respirable (i.e., able to enter the lungsiny appreciable
amount'® However, the potential for inhalation toxicityrist limited to respirable droplets/particles dégakin the lungs.
Inhaled droplets/particles deposited in the nasgpiueeal and thoracic regions may cause toxic effdepending on their
chemical and other properties. There is some eeilendicating that deodorant spray products ckrase substantially
larger fractions of particulates having aerodynaeujuivalent diameters in the range considered teggrable® However,
the information is not sufficient to determine wht significantly greater lung exposures resultrfithe use of deodorant
sprays, compared to other cosmetic sprays.

All of the glucosides named in the report, with &xeeption of C20-22 alkyl glucoside, hexadecyllDegside, and
octadecyl D-glucoside, are listed in the Europeaiobl inventory of cosmetic ingrediertts.

Non-Cosmetic
Caprylyl glucoside and similar alkyl glucosides affective solubilizers of lipids and proteinsdweltheir critical
micelle concentrations (CMC), and are used in warisiochemical techniques and membrane researelseTihgredients
also can be used to reconstitute enzymes or otheips from crude biological preparatiofs.

The use of decyl glucoside as a stabilizer in naspsnsions for dermal delivery has been investigatecyl
glucoside was effective as a stabilizer with reatref® and hesperetin ((S)-2,3-dihydro-5,7-dihydroxy-2h&iroxy-4-
methoxy-phenyl)-4H-1-benzopyran-4-oteanosuspensions.

TOXICOKINETICS
Absorption, Distribution, Metabolism, and Excretion

Dermal
Glucoside hydrolases are known to be presentrimamuskin. Therefore, the first step in the metsiool of these
ingredients may be breaking down these chemicajtuose and their respective fatty alcoHols.

In Vitro
Caprylyl/Capryl Glucoside

The dermal penetration of caprylyl/capryl glucesidiluted to 10% in Hanks’ buffered salt solutipii 6.5, was
evaluatedn vitro using human ski® Two skin samples from each of three donors weeglin the study (n=6). The
receptor fluid was Krebs ringer’s bicarbonate hudfghout HEPES and glucose. After 24 h, the memovery was 0.52%
of caprylyl/capryl glucoside from two tape stripsdaD.30% of caprylyl/capryl glucoside in the funti8 tape strips. The
mean amount of caprylyl/capryl glucoside removeuiiithe skin (by washing) ranged from 109-145% efdbse applied.
The mean absorbed dose of caprylyl/capryl glucesidehe sum of the amounts found in the viabldexpiis, dermis, and
receptor medium, was 0.01%.

Oral
Non-Human
Caprylyl Glucoside

Three female NMRI mice were given a single oralaldy gavage, of 37 MBg/mmol caprylyl f¢C]glucoside in
0.05 ml of a 5% aq. solution of phophatidylcholfieThe animals were killed 2 h after dosing. Thghkist levels of radio-
activity were found in the stomach, intestinesgijyand kidneys, with most of the radioactivity {83%) distributed in the
aqueous phase. High levels of radioactivity thateanot extractable with chloroform were foundha tirine, which, ac-
cording to the researchers, indicated a high riatkegradation to water-soluble metabolites.

In the stomach, 75% of the radioactivity was asged with unchanged substrate. In the kidneysimatedtines,
50% of the total radioactivity was unchanged sabsirwhile only a trace amount found in the liversvassociated with
unchanged substrate. Labeled glucose was detecédidour of these organs. In the stomach, itimes, and kidneys, 13-
19% of the radioactivity was contained in the cbform extract, and most of it was derived from gip{U-**C]glucoside.
In this extract in the stomach, approximately 2%daed-labeled substrate was detected.

Ethyl Glucoside
Groups of 6 male Wistar ST rats were fed a dieBfbdays in which sucrose was replaced with 12086 ethyl

glucoside, and a control group was fed unaltered, Gucrose-containing) fe€l A 24-h urine collection was made once




weekly to check volume. Approximately 60-90% of #thyl glucoside ingested by treated animals wesvered in the
urine.

Absorption Enhancement

Caprylyl glucoside has been shown to increasaliserption of poorly absorbed drugs (e.g., insiioth in vitro
across human carcinoma monolayers and in vivo ttranucosal membranes. In the in vitro study, titeaacement of the
permeability of insulin across T84 and Caco-2 m@holayers by caprylyl glucoside was concentratiependent; permea-
bility of insulin was not significantly enhancedatncentrations of 0.2 and 0.3%, while it was exbdrwith 0.4 and 0.5%
caprylyl glucosidé?

In a transmucosal absorption study, the effecaptylyl glucoside on the nasal, buccal, and reaftabrption of
insulin was examined using male Lewis ratsA 5% solution of caprylyl glucoside had an enting@ffect on buccal
absorption. The effect of other alkyl glycosidiesjuding decyl and lauryl glucoside, on mucosaiqteation was also eval-
uated. A 5% solution of decyl glucoside also emlearthe buccal absorption of insulin, but 5% lagpyicoside did not have
a significant effect. The researchers statedtti@e was no consistent relationship between alkgin length and penetra-
tion enhancement.

TOXICOLOGICAL STUDIES
Single Dose (Acute) Toxicity

Dermal
Caprylyl/Capryl Glucoside

Groups of 5 male and 5 female New Zealand Whit&{f)l rabbits were given a single dermal dose ofk@) dpw
caprylyl/capryl glucoside, 50% active ingredient.jdas C8/C10 APG); the degree of polymerizatimnyas 1.6°
(Whether occlusion was used was not stated.) Milthoderate irritant effects, fecal staining, yeflog around the applica-
tion site, emaciation, nasal discharge, and ladiimavere observed. One animal died of an unrélatfection, and at
necropsy, 5 had spotty areas of hemorrhage omttgs|

C10-16 Alkyl Glucoside

Groups of 5 male and 5 female NZW rabbits wereigia single dermal dose of g/kg bw C10-16 alkytgkide,
50% a.i. (as C10-16 APG; n:1.8).(Whether occlusion was used was not statedghStiepression, hunched posture, mild
to marked erythema, and marked desquamation weernadd. None of the animals died during the study.

Oral
Caprylyl Glucoside

Female NMRI mice were given a single oral dos@.6£10 g (2 g/kg bw) caprylyl glucoside as a susjpenis 0.2
ml of a 5% aq. solution of phosphatidylcholifeNo toxic effects were observed during a 2-wk fiiste observation
period. Growth and behavior were not affected.

Caprylyl/Capryl Glucoside
Groups of 5 male and 5 female Sprague-Dawleywats given a single oral dose of 5 g/kg bw caprtgbpryl
glucoside (as C8/10 APG; n:1.6, 50% &9.None of the animals died during the study.

C10-16 Alkyl Glucoside

Groups of 5 male and 5 female Sprague-Dawleywatg given a single oral dose of 5 g/kg bw C10kgl gjluco-
side (as C10/16 APG; n:1.6, 50% &.)None of the animals died during the study. Aiddilly, no mortality was observed
upon dosing of 2 male and 2 female Wistar rats wiiingle oral dose of 2 g/kg bw C12/14 APG, n:dinél 60% a.i.

Repeated Dose Toxicity

Dermal
Caprylyl/Capryl Glucoside

Groups of 6 male and 6 female NZW rabbits wereedatermally with 0, 0.9, and 1.8 g a.i./kg (0, 22&d 45
w/v%, respectively) caprylyl/capryl glucoside (6Gtive) in distilled water (4 mi/kd)-?* Ten 6-h occlusive applications
were made over a 2-wk period. Treatment-relatgdssof toxicity, such as ataxia, lethargy, and eatamn, were observed
in both test groups. One female of the 1.8 gka.igfoup died after 10 doses, and the death wasidemed test article-
related. Slight irritation was observed 1 dayratfte initial dose, and severe dermal irritatiorsve@served in males and
females of both test groups by days 5-6 of theystigbdy weights of treated male and female rablése significantly less
than those of controls, and mean body weight lass ebserved for both groups. Significant changagwbserved in some
hematology and clinical chemistry values; a dospoese relationship was not observed for mosteoh#matology
changes. Compared to controls, absolute testaghtgaivere significantly lower in treated males ofthdose groups. No
other compound-related changes in organ weights wleserved. Small testes were observed in 3 @ theated males of
each group; the researchers stated that occuroéiibis lesion was rare, and while the occurrenas not statistically signi-
ficantly different from controls, it was considereidlogically significant. Microscopic examinatiaf selected male tissues
reported very slight to marked testicular degem@nah all rabbits in the 0.9 g a.i./kg group afigtg to marked testicular
degeneration in four rabbits of the 1.8 g a.i./kgup. Very slight to moderate atrophy of the paitestand “accessory sex
glands” was observed in 3 rabbits of each groupe rEsearchers stated that irritation, inflammatézon stress in these
animals were major contributing factors to manwyaf all, of the toxicologic effects; however, tiesearchers also stated
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that it is possible that caprylyl/capryl glucos®duced some of the effects. (Published findimgge reported that degen-
erative changes occur commonly in the testes ahabrabbits, and these changes may be increasedydiress?) A
NOEL was not obtained.

In another 2-wk study, 10 occlusive applicatioh®.44, 0.41, and 1.25 g a.i./kg (60% active) chpigapryl gluco-
side in distilled water (0, 3.5, 10.4, and 31.1% eespectively) were made to intact skin on theks of 6 male NZW rabbits
per group in order to determine the NOEL for testc toxicity?*?> Two of the high dose animals died during the wtaehd
the 4 surviving animals had signs of treatmenttegldoxicity. No treatment-related mortality oa®d in the low or mid-
dose groups. Dermal irritation, which progresgedifslight to severe with time, was observed inest groups, and slight
to moderate irritation was observed in the contr@fanges in some hematology and clinical cheynigtlues were
observed, but were attributed to stress of theusog procedure, irritation, and body weight logsdecrease in the mean
absolute testicular weights in animals of the naidd high dose groups was considered treatmenedelgk treatment-re-
lated loss in body weight was observed in all ggstips, and the mean terminal body weights of taldjiall test groups
were decreased compared to controls. Relativelldastes were observed in 1, 2, 4, and all 6 snale¢he control, low.
mid and high dose groups, respectively. Treatmelated microscopic changes were observed in #iegeepididymides,
prostate, and vesicular glands of the mid and Higge group animals; some of the lesions includdd@aeased incidence
and severity of diffuse bilateral testicular atrgptith necrotic spermatocytes and atrophy of thesgate and vesicular
glands. The NOEL for the microscopic effects ia épididymides, prostate and vesicular gland wié §.a.i./kg. One
rabbit of the low dose group, which had the grddiedy weight loss, had moderate testicular atragitya moderate
amount of necrotic spermatocytes/spermatids. Téearehers stated that the testes and accessooygeas of the animals
in the control and treatment groups were relativelsnature due to age (12 wks) and low body weigdmsl, the immature
nature of these organs complicated the evaluaitiranges in the testes and accessory sex glandsattebuted to the
stress. An NOEL for the study was not established.

In another 2-wk study, using non-occlusive appiaes, 2 ml of 0, 0.06, 0.18, or 0.54 g a.i./kg rgéyd/capryl
glucoside (60% active) in distilled water (corresgimg to concentrations of 0, 3, 9, and 27% abpectively) were applied
to the intact skin of the backs of 6 male rabbitsip?® These doses were selected following a 2-wk gtiatly, in which
unoccluded exposure to 0.12, 0.23, and 0.45 &g. caprylyl/capryl glucoside produced slight to racate erythema and
edema. In the main study, treatment-related samsxicity were not observed. Slight dermal mtibn was observed in all
groups after the initiation of dosing; the irritatibecame moderate in the high dose group aftay8 of dosing. Body
weights of rabbits of the high dose group werehslig but significantly, decreased compared to cmat Absolute testes
weights were slightly, but not significantly, deased in the high dose group. No treatment-relafietts on hematology or
clinical chemistry values or organ weights wereorggd. Microscopically, epithelial hyperplasiapleykeratosis, conges-
tion, and eschar formation were observed in the skirabbits of the high dose group; these chamggs not observed in
rabbits of the other test groups. No test artielated microscopic changes were observed in Bieg®r accessory sex
glands at any dose. The NOEL for systemic toxiaitss 0.18 g a.i./kg caprylyl/capryl glucoside.

Oral
Ethyl Glucoside

In a study described earlier under “Toxicokineti@s which groups of 6 male Wistar ST rats werd fer 39 days a
diet in which sucrose was replaced with 10 or 2@8¢leylucoside, body weight gains, but not finablgaveights, were
statistically significantly decreased in the 20%ugp when compared to control vald&sAll animals survived until study
termination. Total water intake was increased \vithieased ethyl glucoside consumption. In anirfedsethyl glucoside,
kidney weights were statistically significantly irased and epididymal and abdominal fatty pad weigkre statistically
significantly decreased. The renal tubules of @ 4control rats were “not-dilated” and “slightlitated,” respectively, and
the renal tubules of all the rats in 10% group welightly dilated.” In the group fed 20% ethylugloside, the renal tubules
of 3 rats were “slightly dilated”, while the oth@thad “moderately-dilated” renal tubules. No mgopic damage to renal
cells was observed.

Alkyl Polyglucosides (APG)

Groups of 10 male and 10 female Sprague-Dawlesywate dosed orally, by gavage, with 0, 0.25, adhag/kg
bw C12/16 APG for 13 wk® An additional 5 male and 5 female control anchhigse rats were used as a recovery group.
No treatment-related changes in body weights, ovgeights, or biochemistry or hematology parametesse observed.
Absolute gonad weights were decreased in all restp, but the decrease was not considered treataiated by the re-
searchers because of a lack of a dose-respondeseddependent, slowly reversible, irritation alwération of the fore-
stomach mucosa was observed in animals of then@l3 @/kg bw groups. Systemic toxicity was notestaed in any group.
The no-observed adverse effect level (NOAEL) fastegnic toxicity was 1 g/kg bw. The no-observe@eficoncentration
for “local compatibility” was deduced as 2.5% a.i.




REPRODUCTIVE AND DEVELOPMENTAL TOXICITY

Dermal
Caprylyl/Capryl Glucoside

Repeated dose dermal toxicity studies with capodpryl glucoside (60% active), cited earlier,sgpd decreased
testes weighs, small testes, testicular degenarattoophy of the prostate, and microscopic changdse testes, epididy-
mides, prostate, and vesicular glarfd$®?*“° These effects were observed in studies usingisivel wraps, but not in non-
occlusive testing. These effects were attributetthé stress of the study, and possible irritatipimflammation.
Oral
Lauryl Glucoside

Groups of 24 gravid female Sprague-Dawley CD wadee dosed orally, by gavage, with 0, 0.1, 0.3} grkg
bw/day lauryl glucoside (as C10-14 or C10-16, &) bn days 6-15 of gestatih.All animals were killed on day 20 of
gestation. No maternal toxicity was observed, mmdeproductive or developmental effects were iaigid. There were also
no differences in external, visceral or skeletalfanenations between groups. The NOAELs for matktocity, embryo-
toxicity/fetotoxicity, and teratogenicity were 4llg/kg bw/day.

Lauryl glucoside (as APG C12-C14 fatty alcohohfreenewable sources, n: 1.43) was given orallygdage, to
groups of 10 male and 10 female Sprague-Dawleyatadsses of 0, 0.1, 0.3, or 1 g/kg/day, from 2 wkor to mating to 4
days after deliver§’ No signs of general toxicity were observed inpiaeental animals. The relative and absolute weigh
of the testes, epididymides, and seminal vesick® wimilar for treated and control animals. Theeee no test article-
related effects on reproductive parameters. Thenrfiger weights, mean pup weights, sex ratio, gestation period was
similar for all groups; a slight variation in préth loss observed in the high-dose group was tatissically significant.
There were no treatment-related effects observethéoneonates.

In Vitro Estrogenicity Assays
Lauryl Glucoside

Lauryl glucoside (as APG C12-C14 fatty alcohohiroenewable sources, n: 1.43) was evaluated i&{8ereen
assay, in which the induction of cell proliferatimnthe estrogen-dependent human breast tumor MG#§ is determined,
at concentrations of 0.1-10,000 nmol/Ahl17$-Estradiol and bisphenol-A were reference subssrared the medium was
the negative control. No effects were reportecbacentrations up to 1@igher than the concurrent controls.

The effects of 0.1-1000 nmol/ml lauryl glucosids APG C12-C14 fatty alcohol from renewable soyme&.43)
were determined in the MCF-7 reporter gene assayhich the induction of luciferase activity in ska transfected MCF-7
cells is determined. No effects were seen with lauryl glucoside alare no anti-estrogenic or other synergistic effect
were observed after incubation with 0.01-1000 nmbé#stradiol:lauryl glucoside (1:1 molar ratio).

GENOTOXICITY

Alkyl Polyglucosides (APG)

The mutagenic potential of APGs (chain lengthspecified) was determined in two Ames tests at eotnations of
8-500 ug/l and 11-900 pg/plate, with and withoutabelic activatiorf® APGs were not mutagenic. Positive and negative
controls gave expected results.

The genotoxic potential of C10/16 APG was evaldatean assay for chromosomal aberrations usingeskei
hamster V79 lung fibroblasts, at concentrationsif0 pg/ml with ang16 pg/ml without metabolic activatidh. C10-16
alkyl glucoside was not clastogenic in this assRgsitive and negative controls gave expectedteesul

CARCINOGENICITY
Published carcinogenicity studies were not found.

IRRITATION AND SENSITIZATION
Dermal Irritation and Sensitization
Dermal irritation and sensitization studies are sarized in Table 4. In dermal repeated doseKRtaxicity tests
using rabbits, caprylyl/capryl glucoside (60% aegted at concentrations ranging from-3.5-45%radistilled water
produced severe irritation over time at all concatitins tested; in a non-occlusive study, slightvd irritation was seen in
similar testing with 3 and 9% (a.i.) caprylyl/capgyucoside, and moderate irritation was reportéth &7% a.i. after 3 days
of testing. Caprylyl/capryl glucoside, 30% a.igsaslightly irritating to rabbit skin in studieg f@hich the details were not
provided. APGs of varying chain length (C8/10 tt?(16; 15-70% a.i.) demonstrated a structure-resposlationship, with
irritation potential decreasing with increasing ichangth, and, independent of the degree of polizagon, the irritation
was mostly concentration-dependent. The primargndkirritation indices (PDIIs) ranged from 0.046 in rabbits. (A
PDII of 2 was considered a positive responder).

In clinical studies, the dermal irritation of dechuryl, and coco-glucosides was evaluated inwgpiteous patch
(2.0% a.i.) and soap chamber tests (1.0% a.i.)deasl glucoside was evaluated in an SIOPT (0.5% &t most, these
ingredients were slightly irritating.




Glucosides with alkyl chain lengths ranging from-C80 to >C18, as well as a C18 branched glucosides
evaluated in both the guinea pig maximization (€®MT), at concentrations of 1.25-10% for intradakimduction, 5-
100% for epidermal induction, and 2.5-50% for atradle, and the local lymph node assay (LLNA) at eatrations of 1.25-
50%. None of the glucosides tested were irritantsensitizers in the GPMT, but the LLNA indicatedt one C12-C18
glucoside, C14 glucoside, and C18 branched glueasigly cause skin sensitization at concentratio®s48b, 5.9%, and
0.43%, respectively. Inthe LLNASs, irritation wabserved with in one assay with C14 glucosidelataicentrations (1.25-
10%) and C18 branched glucoside at all concentra{(@.5-50%). The sensitization potential of C62APG was evaluated
in studies in guinea pigs using the Buehler meilest concentrations of 20%) and the Magnussonridig protocol (1, 60,
and 10% used for intracutaneous induction, epideimdaction, and epidermal challenge respectivelglL2/16 APG was
not a sensitizer in the Buehler or Magnusson-Kligrsaudies.

In clinical testing, the sensitization potentialdo%, 0.75, and 1.8% a.i. decyl glucoside (in folatian), 5% a.i. aq.
decyl and lauryl glucoside and 1% a.i. ag. coceabide was evaluated in a human repeated inswh past (HRIPT).
These ingredients were not irritating or sensitgzin

Case Studies
Decyl Glucoside

Case studies with reactions to antiseptic, hail, sunscreen products that contain decyl glucamidelescribed in
published literaturé?3? Subsequent patch testing with decyl glucoside3f10% had positive results in these cases. Patch
testing with other glucosides also produced pasitasults in these patients.

Ocular Irritation

Ocular irritation studies are summarized in Tabldrbalternative system studies for ocular iriiat the irritation
potential of 0.6-3.0% a.i. decyl, lauryl, and caglaeosides, and of C10-16 alkyl glucosides (pHIZ51concentration not
stated), were non to slightly irritating. Caprytdpryl glucoside (concentration not stated) wakliirritating in a hen’s
egg test-chorioallantoic membrane (HET-CAM) asskya HET-CAM study with APGs of varying proport®of alkyl
chain length, the ocular irritation potential inesed with the increased proportion of shorter-cA&®s. In studies using
rabbits, neutralized lauryl glucoside producedhlimcular reactions. Caprylyl/capryl glucoside \saserely irritating to
rabbit eyes when tested undiluted; the irritatioreshold value was 10% for 30% a.i. caprylyl/captyicoside and 5% for
60% a.i. caprylyl/capryl glucoside.

SUMMARY
The 19 alkyl glucosides reviewed in this safetsegsment are ingredients that consist of anomisriatklyl-
substituted D-glycopyranosides; alkyl substitueatgge from 2 to 22 carbons in length and the Daycanosides consist
of glucose-type mono-, di-, tri-, oligo-, or polgecharides. The alkyl glucosides are synthesigatdalcoholysis of
glucose and polysaccharides under acidic conditions

While most of these glucosides are reported totfonén cosmetics as surfactants; a few are regdddunction as
skin conditioning agents, hair conditioning agentsemulsion stabilizers. In 2011, decyl glucosides reported to be used
in 492 cosmetic formulations, 421 of which are eidfs. The most frequently used glucoside in éeam formulations is
cetearyl glucoside, with 445 of 477 uses beingavé-on formulations. Lauryl glucoside has thénégy leave-on concen-
tration of use at 8%; this leave-on use is in & balor spray. It also is reported to have théhbgj leave-on concentration of
use that involves dermal contact, and that conagairis 5%. Decyl glucoside has the highest roiéeoncentration of
use, at 33%.

In an in vitro dermal absorption study using hurskim samples, the mean absorbed dose of 10% gHpaylryl
glucoside was 0.01%. In an oral study in whichdmmice were dosed by gavage with a 5% aq. salati@aprylyl [U-
“Clglucoside, the highest levels of radioactivity2di after dosing were found in the stomach, iiriest liver, and kidneys.
The radioactivity in the stomach was primarily uacged substrate, while only a trace amount fourtdadiver was un-
changed. Labeled glucose was found in all of tlregans. In a feeding study in rats in which digtucrose was replaced
with 10 or 20% ethyl glucoside for 39 days, 60-96Pthe ingested ethyl glucoside was recoveredeénuttine.

In single dose dermal studies with caprylyl/cagyicoside and C10-16 alkyl glucoside (both 50% B:1..6) in
rabbits, the LI, was greater than the 2 g/kg dose administenedral studies with the same test substances, aiothe
mice dosed with 2 g/kg caprylyl glucoside and nofithe rats dosed with 5 g/kg C10-16 alkyl glucesitied during the
study.

In 2-wk repeated dose dermal studies in rabbitls @0% active caprylyl/capryl glucoside, occlusaplications
produced testicular effects, while non-occlusivplagation did not. In the two occlusive studiesgavith 0.09 and 1.8 g
a.i./kg and the other with 0.14-1.25 g a.i./kgNDEL for testicular effects could not be establishithe NOEL for micro-
scopic effects in the epididymides, prostate, aggloular glands was 0.14 g a.i./kg. In the norwmsiee study, the NOEL
for systemic toxicity was 0.18 g a.i./kg caprylgfryl glucoside. It was not clear if the effecsrevtest-article related, due
to inflammation, or due to stress of the occlugiv@cedure and resulting irritation and weight loSgvere dermal irritation
was observed in both occlusive studies, while slighmoderate irritation was reported in the nookasive study.



In oral repeated dose toxicity studies, moderadiélted renal tubules were observed in 3 of 6 fied20% ethyl
glucoside for 39 days, but in none of the ratsifé® ethyl glucoside. Kidney weights were stataticsignificantly in-
creased in the test animals. In rats dosed onaily0.25-1 g/kg C12/16 APG for 13 wks, reversilot@ation and ulceration
of the stomach mucosa was observed, but there avagstemic toxicity reported for any group.

Lauryl glucoside, 0.1-1 g/kg by gavage, did notduce adverse reproductive or developmental effgbtn given
to female Sprague-Dawley rats on days 6-15 of jestar when administered from 2 wks prior to mgtto 4 days after
delivery. Lauryl glucoside, 0.1-10,000 nmol, diot have any activity in in vitro estrogenicity agsa

APGs (chain length not specified), tested at 84580 and 11-900 pg/plate in distilled water, weoe mutagenic in
Ames tests with or without metabolic activation10216 APG, tested at concentrationsd60 pug/ml with ang16 pg/ml
without metabolic activation, was not clastogeni€hinese hamster V79 lung fibroblasts.

In dermal repeated dose (2-wk) toxicity tests usatgpits, caprylyl/capryl glucoside (60% a.i.) &gkt concentra-
tions ranging from-3.5-45% a.i. in distilled watgoduced severe irritation over time at all concatigns tested; in a non-
occlusive study, slight dermal irritation was sé@esimilar testing with 3 and 9% (a.i.) caprylylfzal glucoside, and moder-
ate irritation was reported with 27% a.i. afteréd/sl of testing. Caprylyl/capryl glucoside, 30%, avas slightly irritating to
rabbit skin in studies for which the details weat provided. With APGs of varying chain length (08to C12/16; 15-70%
a.i.), there was a structure-response relationstilpirritation potential decreasing with increagichain length, and, inde-
pendent of the degree of polymerization, the iiotawas concentration-dependent. The primary dénmitation indices
(PDllIs) ranged from 0.0 to 4.6 in rabbits. (A PBfI2 was considered a positive responder). Imadl studies, the dermal
irritation of decyl, lauryl, and coco-glucosidessaevaluated in epicutaneous patch (2.0% a.i.) aad shamber tests (1.0%
a.i.), and decyl glucoside was evaluated in an SIQ@5% a.i.). At most, these ingredients werghtly irritating.

Glucosides with alkyl chain lengths ranging from-C80 to >C18, as well as a C18 branched glucosides
evaluated in both the GPMT, at concentrations 251.0% for intradermal induction, 5-100% for epidat induction, and
2.5-50% for challenge, and the LLNA at concentradiof 1.25-50%. None of the glucosides tested wetants or sensitiz-
ers in the GPMT, but the LLNA indicated that one268118 glucoside, C14 glucoside, and C18 branchecbgide may
cause skin sensitization at concentrations of 83198, and 0.43%, respectively. Inthe LLNAs tation was observed
with in one assay with C14 glucoside at all conaitns (1.25-10%) and C18 branched glucosidel abaktentrations (2.5-
50%). The sensitization potential of C12/16 APGwsaluated in studies in guinea pigs using thenBuenethod (test con-
centrations of 20%) and the Magnusson-Kligman mait¢l, 60, and 10% used for intracutaneous indacgpidermal in-
duction, and epidermal challenge respectively)2/C8 APG was not a sensitizer in the Buehler or Magon-Kligman
studies. In clinical testing, the sensitizationigmial of 0.5, 0.75, and 1.8% a.i. decy! glucogiddormulation), 5% a.i. aq.
decyl and lauryl glucoside, and 1% a.i. ag. coamgs$ide was evaluated in HRIPTs. These ingredigete not irritating or
sensitizing.

In alternative system studies for ocular irritatitme irritation potential of 0.6-3.0% a.i. decguryl, and coco-
glucosides, and of C10-16 alkyl glucosides (pHI7Z51concentration not stated), were non to shgintitating. Capryl-
yl/capryl glucoside (concentration not stated) Wighly irritating in a HET-CAM assay. In a HET-CABtudy with APGs
of varying proportions of alkyl chain length, theutar irritation potential increased with the irased proportion of shorter-
chain APGs. In studies using rabbits, neutraliaedyl glucoside produced slight ocular reactio@aprylyl/capryl gluco-
side was severely irritating to rabbit eyes whestetg undiluted; the irritation threshold value @86 for 30% a.i. capryl-
yl/capryl glucoside and 5% for 60% a.i. caprylypiod glucoside.

DISCUSSION
Alkyl glucosides, like many other cosmetic ingred& are provided to formulators at less than 1@@%ve sub-
stance. The CIR Expert Panel confirmed that tleecasicentrations, as given in an industry surverevas active
ingredient.

The Panel was satisfied that sensitization data@eguate. The highest leave-on concentratiosethat involves
dermal contact is 5% lauryl glucoside. Irritatimmd sensitization data on lauryl and decyl gluesid5% a.i., indicating no
sensitization reactions, were reported.

The Panel was concerned, however, that the patenists for dermal irritation with the use of gusts formu-
lated using decyl glucoside or other alkyl glucesid Therefore, the Panel specified that productst ive formulated to be
non-irritating.

In dermal repeated dose studies of caprylyl/cagiidoside using an occlusive wrap, effects on élsées and
accessory sex organs of rabbits were observedseTédféects were not reported with a non-occluspgieation. In the
experience of the Panel, changes in these organsecabserved during stress, and it was the vietheoPanel that these
effects were due to the stress of the study ané wet indications of toxicity of the test ingreulie

The Panel noted there were gaps in the availalfid¢ysdata for many of the alkyl glucosides includedhis group.
These ingredients have similar chemical structaresare used in similar ways in cosmetics, whiggsated that they
would have similar structure activity relationshipshe Panel determined, therefore, that it was@pjate to extrapolate
the existing data, including the data from previ@IR assessments on fatty alcohols, to addresisealilkyl glucosides
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included in this safety assessment. The ExpertlPacegnized that the alkyl glucosides can enhaineg@enetration of other
ingredients through the skin. The Panel cautidhaticare should be taken in formulating cosmetiaipcts that may
contain these ingredients in combination with amgyrédients for which safety was based on their tfakermal absorption
data, or when dermal absorption was a concern.

Because some of the alkyl glucosides can be uspucts that may be sprayed, the Panel discukséddsue of
incidental inhalation exposure. In the absendalwlation data, the Panel considered oral toxid#tta which suggested
little systemic toxicity for alkyl glucosides..The Panel noted that 95% — 99% of droplets/pagtipteduced in cosmetic
aerosols would not be respirable to any appreciafieunt. Coupled with the small actual exposut&énbreathing zone
and the concentrations at which the ingredientsised, this information suggested that incidemtahiation would not be a
significant route of exposure that might lead tcalarespiratory or systemic toxic effects.

CONCLUSION
The CIR Expert Panel concluded that the 19 alkytagsides listed below are safe in the presenttipescof use and
concentration when formulated to be non-irritating.

Decyl Glucoside Coco-Glucoside
Arachidyl Glucoside Ethyl Glucoside

Butyl Glucoside* Hexadecyl D-Glucoside
C10-16 Alkyl Glucoside* Isostearyl Glucoside*
C12-18 Alkyl Glucoside* Lauryl Glucoside
C12-20 Alkyl Glucoside Myristyl Glucoside
C20-22 Alkyl Glucoside* Octadecyl D-Glucoside
Caprylyl/Capryl Glucoside Octyldodecyl Glucoside*
Caprylyl Glucoside Undecyl Glucoside*

Cetearyl Glucoside

Were ingredients in this group not in current weei(idicated by *) to be used in the future, theeexation is that they
would be used at concentrations comparable to ®thehis group and be formulated to be non-iiriat



TABLES

Table 1. Definitions, functions, and structures ofhe alkyl glucosides in this safety assessment.

Ingredient Reported
CAS No. Definition Function(s)! Formula/structure
Ethyl Ethyl Glucoside is the Skin- B o) o] _.cH
Glucoside product obtained from the Conditioning H+0 N8
30285-48-4 condensation of ethyl Agents -

alcohol and glucose. Humectant H- O\\‘ 4"OH

OH
- -n

Butyl Butyl Glucoside is the Surfactants -
Glucoside product obtained by the Cleansing Agents
5391-18-4 condensation of butyl

alcohol with glucose.
41444-57-9
Caprylyl Caprylyl Glucoside is the  Surfactants -
Glucoside product obtained by the Cleansing Agents

20836-26-8 condensation of caprylic
alcohol with glucose.

Decyl Decyl Glucoside is the Surfactants -
Glucoside product obtained from the Cleansing Agents
58846-77-8 condensation of decyl

alcohol with glucose.

68515-73-1
141464-42-8
CH;
Undecyl Undecyl Glucoside is the  Surfactants -
Glucoside product obtained by the Cleansing Agents

98283-67-1 condensation of undecyl
alcohol with glucose.

n
T\/\/\/\/\ CHs
n

HT 0
H
Lauryl Lauryl Glucoside is the Surfactants -

Glucoside product obtained by the Cleansing Agents
27836-64-2 condensation of lauryl
alcohol with glucose.

110615-47-9

HT0O

H
Myristyl Myristyl Glucoside is the  Surfactants -
Glucoside product obtained by the Cleansing Agents

54549-26-7 condensation of myristyl
alcohol with glucose.
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Table 1. Definitions, functions, and structures ofhe alkyl glucosides in this safety assessment.

Ingredient Reported
CAS No. Definition Function(s)* Formula/structure
0] 0 CHs
HTO
H+—o0"" “/OH
OH
n

Hexadecyl Hexadecyl D-Glucoside this ingredient is
D-Glucoside (Cetyl Glucoside) is the not listed in the
(VCRP name) product obtained by the Dictionary

condensation of cetyl
0 0 CHs
HT O
H+—o"" “7oH
OH
n

alcohol with glucose.
Octadecyl Octadecyl D-Glucoside this ingredient is
D-Glucoside (Stearyl Glucoside) is the not listed in the
(VCRP name) product obtained by the Dictionary

condensation of stearyl

alcohol with glucose.

Lo 0.0 CHy
H—o"" “/oH
OH
n

Arachidyl Arachidyl Glucoside is the Surfactants -
Glucoside product obtained by the Cleansing Agents
144982-05-8 condensation of Arachidyl

Alcohol with glucose.

CH
H 3
H
n
Mixtures
Caprylyl/ Caprylyl/Capryl Glucoside Surfactants -
Capryl is the product obtained by Cleansing Agents H-4-0
Glucoside the condensation of a mix-

68515-73-1 ture of caprylic and decyl
alcohols with glucose.

wherein R = an alkyl chain 8 or 10 carbons long

C10-16 Alkyl C10-16 Alkyl Glucoside is Surfactants - 0 0
Glucoside the product obtained by the Emulsifying HT+0
110615-47-9 condensation of C10-16  Agents R
alcohols with glucose. H O\\‘ "’OH
OH

n
wherein R = an alkyl chain 10 to 16 carbons long
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Table 1. Definitions, functions, and structures ofhe alkyl glucosides in this safety assessment.

Ingredient Reported
CAS No. Definition Function(s)’ Formula/structure
C12-18 Alkyl C12-18 Alkyl Glucoside is Emulsion r 0 o]
Glucoside the product obtained by the Stabilizers H+0 N~
condensation of C12-18 R
alcohols with glucose. HA O\\‘ '//OH
OH
L -In
wherein R = an alkyl chain 12 to 18 carbons long
C12-20 Alkyl C12-20 Alkyl Glucoside is Surfactants - r 0 o]
Glucoside the product obtained by the Emulsifying H+0 N~
condensation of C12-20  Agents R
alcohols with glucose. HA O\\‘ '//OH
OH
L -In
wherein R = an alkyl chain 12 to 20 carbons long
Cetearyl Cetearyl Glucoside is the  Surfactants - r 0 o]
Glucoside product obtained by the Emulsifying H+0 N~
condensation of cetearyl  Agents R
alcohol with glucose. HA O\\‘ '//OH
OH
L -In
wherein R = an alkyl chain 16 or 18 carbons long
C20-22 Alkyl C20-22 Alkyl Glucoside is r 0 o]
Glucoside the product obtained by the H+0 N~
condensation of C20-22 R
alcohols with glucose. HA o™ "/OH
OH
L -In
wherein R = an alkyl chain 20 to 22 carbons long
Coco- Coco-Glucoside is the Surfactants - r 0 o]
Glucoside product obtained by the Cleansing Agents H4-0 N~
condensation of coconut R
alcohol with glucose. HA o™ "/OH
OH
L -In
wherein R = alkyl chain residue of fatty alcohotsided from
Coconut Acid
Branched
Isostearyl Isostearyl Glucoside is the Surfactants - one example of an “iso”
Glucoside product obtained by the Emulsifying
200413-69-0 condensation of isostearyl Agents
alcohol with glucose.
CH;
H CHs
H
Octyldodecyl Octyldodecyl Glucoside is Surfactants -
Glucoside the product obtained by the Emulsifying

reaction of octyldodecanol Agents
with glucose.



Table 1. Definitions, functions, and structures ofhe alkyl glucosides in this safety assessment.

Ingredient Reported
CAS No. Definition Function(s)* Formula/structure
CHs
CH
H 3
H
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Table 2. Chemical and physical properties

Property

Description

Reference

appearance
molecular weight
active substance

boiling point

melting point

critical micelle concentration
viscosity

density
log P

may contain (as Plantacare 2000 UP):
magnesium oxide
free fatty alcohol
sulfate ash
(as APG 0810):
free fatty acid
ash

molecular weight
boiling point
melting point
density

log P

molecular weight
boiling point
melting point
density

log P

appearance

molecular weight

active substance

boiling point

melting point

critical micelle concentration
density

log P

may contain (as Plantacare 810 UP):
fatty alcohol

Decyl Glucoside

cloudy, viscous ag. solution (as Plare&000 UP) (of poly)
light yellow aqg. solution (as APG 0810) (of poly)

340.2 (of mono)
390 g/mol (as Plantacare 2000) (of poly)

51-55% (as Plantacare 2000 UPp(pf
>50% (as APG 0810) (of poly)

467.5°C (of mono)
135.6°C (of mono)
2-3 mM (of poly, gjifecally the maltopyranoside)

1000-6000 mPas (20°C) aqg. solution (asfakcare 2000 UP) (of poly)
<500 mPas (20°C) ag. solution (as APG 0810, a patyiside) (of poly)

1.14 g/cin(at 20°C) (of mono)
2.092 (at 25°C) (of mono)

max. 500 ppm (of poly)
max. 1.0% (of poly)
max. 3.0% (of poly)

<1% (of poly)
<2% (of poly)

Ethyl Glucoside (mono)

208.21
395.1°C

176-179°C
1.40 g/crh(at 20°C)
-2.159 (at 25°C)

Butyl Glucoside (mono)

236.26
412.0°C
86-87°C
1.30 g/c(at 20°C)
-1.151 (at 25°C)

Caprylyl Glucoside

white solid
yellowish, slightly cloudy and viscous aqg. soluti@s Plantacare 810 UP) (of
poly)

292.37

62-65% (as Plantacare 810 URp(pf
454.1°C

65-99° (sic)

20-25 mM

1.18 g/crh(at 20°C)
0.887 (at 25°C)

<0.7% (of poly)

33
34

35
33

33
34

35

36

12

33
34

35

35

37

34

35

35

38

35

35

35

35

39

35

35

40
a1

40

35

40

12

35

35

a1
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Table 2. Chemical and physical properties

Property

Description

Reference

molecular weight
boiling point
density

log P

appearance
molecular weight

active substance

boiling point

critical micelle concentration
viscosity

density

log P

may contain (as Plantacare 12900 UP)

fatty alcohol
ash

(as APG 1214):
free fatty acid
ash

molecular weight
boiling point
density

log P

molecular weight
boiling point
density

log P

appearance
% active
viscosity

may contain (as Plantacare 818 UP)
magnesium oxide
free fatty alcohol
sulfate ash

may contain (as APG 0814):
free fatty acid
ash

Undecyl Glucoside (mono)
334.45
487.8°C
1.13 g/crh(at 20°C)
2.642 (at 25°C)
Lauryl Glucoside
viscous pale yellow aq. solution (as APT3,) (of poly)

343.2
348.47 (of mono)
420 (as Plantacare 1200 UP) (of poly)

50-53% (as APG 1214 and as Péaata200 UP) (of poly)
499.1°C (of mono)

0.13 mM (of poly,exifically the maltopyranoside)
>2000 mPas (20°C) ag. solution (as APG 1214) (of)pol
1.12 g/crh(at 20°C) (of mono)
2.925 (at 25°C) (of mono)

<0.8% (of poly)
<2%(of poly)

<1% (of poly)
<2%(of poly)
Myristyl Glucoside (mono)
376.53
521.5°C
1.09 g/ci(at 20°C)
4.218 (at 25°C)
Arachidyl Glucoside (mono)
460.69
586.8°C
1.04 g/cih(at 20°C)
7.406 (at 25°C)
Coco-Glucoside (poly)

cloudy, viscous aqg. solution (as Plare®18 UP)
cloudy, viscous pale yellow ag. solution (as APG48& polyglucoside)

51-53% (as Plantacare 818 UP)
>50% (as APG 0814, a polyglucoside)

2500-6000 mPas (20°C) ag. solution (asfdcare 818 UP)
<2000 ag. solution (as APG 0814, a polyglucoside)

max. 500 ppm magnesium
max. 1.0%
max. 3.0%

<1%
<2%

35
35
35

35

34

16
35
42

34,42
35
12
34
35
35

42

34

35
35
35

35

35
35
35

35

43
34

43
34

43
34

43

34
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Table 3a. Frequency and concentration of use according tatiaur and type of exposure

Decyl Glucoside Arachidyl Glucoside C12-20 Alkyl Glcoside
#0of Uses  Max Concs of Use ($5)| #of Uses  Max. Concs of Use (%)| # of Uses Max. Concs. of Use (%)
Totals* 492 0.002-33 75 0.08-0.6 54 0.1-1
Duration of Use
Leave-On 62 0.002-2 73 0.08-0.6 42 0.2-1
Rinse Off 421 0.3-33 2 0.5 12 0.1
Diluted for (Bath) Use 9 0.5-1 NR NR NR NR
Exposure Type
Eye Area 12 0.02-6 3 0.08 2 0.2-0.8
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Sprays 25 0.2-0.8 13 0.2-0.5 22 0.2-0.5
Incidental Inhalation-Powders 1 NR NR NR NR NR
Dermal Contact 379 0.002-33 75 0.08-0.6 48 0.1-1
Deodorant (underarm) NR NR NR NR NR 0.6°
Hair - Non-Coloring 94 0.2-7 NR 0.5 6 1
Hair-Coloring 9 2-8 NR NR NR NR
Nail NR NR NR NR NR NR
Mucous Membrane 208 0.3-11 NR NR NR NR
Baby Products 25 NR NR NR NR NR
Caprylyl/Capryl Glucoside Caprylyl Glucoside Cetaryl Glucoside
#of UseS Max. Concs of Use (%) | # of UseS Max. Concs of Use (%6)| #of Uses  Max Conc of Use (9%)
Totals* 58 0.06-3 NR 4 477 0.03-3
Duration of Use
Leave-On 27 0.06-0.8 NR 4 445 0.2-2
Rinse Off 31 0.3-3 NR NR 31 0.03-3
Diluted for (Bath) Use NR NR NR NR 1 NR
Exposure Type
Eye Area 6 0.2-0.3 NR NR 61 0.6-2
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Sprays a1 0.3 NR NR 29 0.2-0.6
Incidental Inhalation-Powders NR NR NR NR 2 NR
Dermal Contact 51 0.06-0.9 NR NR 466 0.03-3
Deodorant (underarm) NR NR NR NR NR NR
Hair - Non-Coloring 7 0.3-3 NR 4 4 0.3-0.6
Hair-Coloring NR 3 NR NR NR 0.2
Nail NR NR NR NR 2 NR
Mucous Membrane 6 NR NR NR 6 0.03
Baby Products NR 0.06 NR NR 3 NR
Coco-Glucoside Ethyl Glucoside Lauryl Glucoside
#o0f Uses Max. Conc of Use (%) | #ofUses Max. Concof Use (%) | #of Uses Max. Conc of Use (%)
Totals* 350 0.006-15 24 0.02-0.3 399 0.03-10
Duration of Use
Leave-On 42 0.006-2 14 0.02-0.3 22 0.03-8
Rinse Off 294 0.2-15 10 0.02-0.05 347 0.3-10
Diluted for (Bath) Use 14 NR NR NR 30 0.3-4
Exposure Type
Eye Area 6 2-3 2 0.02 NR 5
Incidental Ingestion NR 0.5 NR NR NR NR
Incidental Inhalation-Sprays 1 0.4-1 NR NR NR 8
Incidental Inhalation-Powders NR NR NR NR NR NR
Dermal Contact 275 0.006-15 24 0.02-0.3 308 0.03-10
Deodorant (underarm) NR NR NR NR NR NR
Hair - Non-Coloring 59 0.2-8 NR NR 70 0.4-5
Hair-Coloring 16 0.3-5 NR NR 15 0.3-8
Nail NR NR NR NR NR NR
Mucous Membrane 177 0.4-15 1 NR 218 0.3-8
Baby Products 11 NR NR NR 5 NR
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Table 3a. Frequency and concentration of use according tatiaur and type of exposure

Myristyl Glucoside Hexadecyl D-Glucoside** OctadeclyD-Glucoside**
#of Use  Max. Conc of Use (%) | #ofUseS Max Conc of Use (%) | #ofUses Max. Conc of Use (%)

Totals* 5 0.4-0.6 1 3% 1 NR
Duration of Use
Leave-On 4 0.4-0.6 1 3 1 NR
Rinse Off 1 NR NR NR NR NR
Diluted for (Bath) Use NR NR NR NR NR NR
Exposure Type
Eye Area 2 0.4 NR NR NR NR
Incidental Ingestion NR NR NR NR NR NR
Incidental Inhalation-Sprays NR NR NR NR NR NR
Incidental Inhalation-Powders NR NR NR NR NR NR
Dermal Contact 5 0.4-0.6 1 3 1 NR
Deodorant (underarm) NR NR NR NR NR NR
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 NR NR NR
Baby Products NR NR NR NR NR NR

* Because each ingredient may be used in cosmeiibhanultiple exposure types, the sum of all expesypes my not equal the sum of total uses.

** These ingredients are included in the VCRP, émet not listed in thinternational Cosmetic Ingredient Dictionary and ht#book

“Concentration of use is provided as active ingredie

#Includes suntan products, in that it is not knavitether or not the reported product is a spray.

® It is not known whether or not the product ipeay.

NR — none reported

Table 3b. Ingredients Not Reported to be Used

Butyl Glucoside
C10-16 Alkyl Glucoside
C12-18 Alkyl Glucoside
C20-22 Alkyl Glucoside
Isostearyl Glucoside
Octyldodecyl Glucoside
Undecyl Glucoside
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Table 4. Skin irritation and sensitization studies

Ingredient/Chain Length % a.i.; n; conc. tested TesPopulation

Method Results

Reference

IRRITATION STUDIES

NON-HUMAN

Caprylyl/Capryl Glucoside
a.i./kg applied (22.5 and
45 wiv%, respectively) in
distilled water

60% a.i.; 0.06, 0.18 and 6 male rabbits/group
0.54 g a.i./kg applied (3, 9,
and 27 % a.i., respective-
ly) in distilled water

60% a.i.; 0.14, 0.41 and 6 male NZW rabbits/
1.25 g a.i./kg applied (3.5 group
10.4, and 31.1 % a.i., re-
spectively) in distilled

rabbits/group

Caprylyl/Capryl Glucoside

Caprylyl/Capryl Glucoside

water

Caprylyl/Capryl Glucoside  30% a.i. rabbits; no. apéecified
C8/10 APG 15% a.i 5 rabbits
C8/10 APG 35% a.i.; n:1.6 3 rabbits
C8/10 APG 70% a.i.; n:1.6 3 rabbits
C10/16 APG 20% a.i.; n:1.4 4 rabbits
C10/16 APG 60% a.i.; n:1.4 4 rabbits
C12/16 APG 50% a.i.; n:1.4 3 rabbits
C12/16 APG 50% a.i.; n:1.4 3 rabbits
C12/16 APG 50% a.i.; n:1.4 3 rabbits
C8/10 + C12/16 APG C8/10, 21% a.i. 3 rabbits

C12/16, 35% a.i.

60% a.i.; 0.9 and 1.8 g 6 male and female NZW 10 occlusive 6-h applications made over a slight irritation was observed on day 1 after

2-wk period; 4 mi/kg applied the initial dose; severe dermal irritation was
observed in males and females of both test
groups by days 5-6

10 non-occlusive 6-h applicatimade slight dermal irritation in all groups after
over a 2-wk period;; 2 ml applied to intact initiation of dosing; moderate irritation in

skin the high-dose group after 3 days

10 occlusive applications made over a 2-wldermal irritation progressed from slight to
period severe with time in all test groups; slight to
moderate irritation was observed in controls

not provided slightly irritating,; PHD

PDII=0.0

PDII = 1.3; no signs of syt toxicity;
edema was reported in 2/3 rabbits

PDII = 0.8; no signs of sgst toxicity

4 h application; senthasive patch
4 h applicateemi-occlusive patch

4 h applicateemi-occlusive patch

4 h appliggtmcclusive patch
4 h appligatmcclusive patch

PDII=0.4; no signs of systeriddity

PDII=4.6; erythema and edenalin
animals; 24/48/72 h mean erythema score-
2.9, mean edema score-2.1

PDII=3.7; no signs of systetoxicity;
erythema and edema in all animals;
24/48/72 h mean erythema score-2.2, mean
edema score-1.6

PDII=3.0; no signs of gystetoxicity;
erythema in all animals and edema in 1
animal; 24/48/72 h mean erythema score-
2.1, mean edema score-0.9

PDII=3.0; no signs of systetoxicity;
erythema in all animals and edemain 1
animal; 24/48/72 h mean erythema score-
1.9, mean edema score-1.1

IBPI7; erythema and edema in all
animals; 24/48/72 h mean erythema score-
1.8, mean edema score-0.8

4 h appliggteemi-occlusive patch

4 h appliggtgemi-occlusive patch

4 h appliggteemi-occlusive patch

4 h application; semi-occlusive patch

21

2€

24

46-48

2C
2C

2C

2C
2C

2C

2C

2C

2C
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Table 4. Skin irritation and sensitization studies

Ingredient/Chain Length

% a.i.; n; conc. tested

TesPopulation

Method

Results

Reference

HUMAN

Decyl Glucoside

Decyl Glucoside

Decyl Glucoside

Lauryl Glucoside

Lauryl Glucoside

Lauryl Glucoside

2.0% a.i.,, pH 6.5

1.0% a.i., pH 6.5

a.i. not stated; tested at
0.5% ag.

2.0% a.i., pH 6.5

1.0% a.i., pH 6.5

a.i. not stated; tested at
0.5% ag.

20 subjects

22 subjects

20 subjects

22 subjects

dpiceous patch test; 7 24 h
occlusive application

stegmber test; 100l applied occlu-

very slightly irritating

slightly irritating

sively to the ventral for 24 h on day 1 and 6

h on days 2-5

105 subijects; 14.3% were SIOPT; 40ul was applied for 48 h using
atopic patients

Haye's test chambers

ef@sineous patch test; i 24 h
occlusive application

stzgmber test; 100 applied occlu-

All=0.046; non-irritating

slightly irritating

slightly irritating

sively to the ventral for 24 h on day 1 and 6

h on days 2-5

105 subjects; 14.3% wereSIOPT; 40ul was applied for 48 h using
atopic patients

Haye’s test chambers

All=0.046; non-irritating

48

5C

5C

Coco-Glucoside 2.0% a.i.,, pH 6.5 20 subjects epiteus patch test; 76 24 h slightly irritating 4
occlusive application
Coco-Glucoside 1.0% a.i., pH 6.5 22 subjects sbapnber test; 100l applied occlu- slightly irritating 4
sively to the ventral forearm for 24 h on day
1 and 6 h on days 2-5
SENSITIZATION
NON-HUMAN
C8-C10 glucoside a.i. not stated; tested at  4-5 CBA/j mice LLNA,; 25 pl/ear not an irritant or a sensitizer 51

C8-C10 glucoside

C10-C14 glucoside

C10-C14 glucoside

C12/16 APG (may be
similar to C12-18 alkyl
glucoside)
C12/16 APG (may be
similar to C12-18 alkyl
glucoside)

1.25-25% in acetone/olive
oil (4:1)

a.i. not stated; tested at
5% - intraderm induction
5% - epiderm induction
2.5 and 5% - challenge

a.i. not stated; tested at
1.25-5% in DMF

a.i. not stated; tested at
5% - intraderm induction
5% - epiderm induction
2.5 and 5% - challenge
a.i. not provided

a.i. not provided

guinea pigs; 10 treated,
5 controls

4-5 CBAJj mice
guinea pigs; 10 treated,
5 controls

20 guinea pigs

20 guinea pigs

GPMT with FCA and SLS; 0.5 ml applied
to an 8 crharea under an occlusive
induction patch; at challenge, 0.2 ml was
applied to a 4 charea

LLNA,; 25 ul/ear

GPMT with FCA and SLS; 0.5 ml applied
to an 8 crharea under an occlusive
induction patch; at challenge, 0.2 ml was
applied to a 4 charea

Buehler methodp26sted at induction
and challenge

Magnusson-Kligrstaray; 1% used for
intracutaneous and 60% for epidermal
induction; 10% for epidermal challenge

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not a sensitizer; one very weak reaction
during induction and challenge for one
guinea pig

not a sensitizer; no positive reactions

51

51

51

52

52
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Table 4. Skin irritation and sensitization studies

Ingredient/Chain Length

% a.i.; n; conc. tested TesPopulation

Method

Results

Reference

C12-C18 glucoside
(granules)

C12-C18 glucoside
(granules)

C12-C18 glucoside (flakes)

C12-C18 glucoside (flakes)

C14 glucoside

C14 glucoside

C16-C18 glucoside

C16-C18 glucoside

>C18 glucoside

>C18 glucoside

C18 branched glucoside

C18 branched glucoside

a.i. not stated; tested at 2.5-4-5 CBA/j mice
10% in DMF

a.i. not stated; tested at guinea pigs; 10 treated,

10% - intraderm induction 5 controls
50% - epiderm induction
5 and 10% - challenge

a.i. not stated; teated 4-5 CBAJj mice

1.25-10% in DMF

a.i. not stated; tested guinea pigs; 10 treated,

10% - intraderm induction 5 controls
50% - epiderm induction
5 and 10% - challenge

a.i. not stated; tested at  4-5 CBA/j mice

1.25-10% in DMF

a.i. not stated; tested at  guinea pigs; 10 treated,
1.25%-intraderm induction 5 controls
50% - epiderm induction
25 and 50% - challenge
a.i. not stated; tested at 2.3-5 CBA/j mice
10% in DMF

a.i. not stated; tested at
10% - intraderm induction
10% - epiderm induction
5 and 10% - challenge

a.i. not stated; tested at 2.54-5 CBA/j mice
10% in DMF

a.i. not stated; tested at
5% - intraderm induction
10% - epiderm induction
2.5 and 5% - challenge

a.i. not stated; testedbat 24-5 CBA/j mice
50% in DMF

guinea pigs; 10 treated,
5 controls

guinea pigs; 10 treated,
5 controls

a.i. not stated; tested at guinea pigs; 10 treated,
2.5% - intraderm induction 5 controls
100% - epiderm induction
6.25 and 12.5% - challenge

LLNA,; 25 ul/ear

GPMT with FCA and SLS; 0.5 ml applied
to an 8 crharea under an occlusive
induction patch; at challenge, 0.2 ml was
applied to a 4 charea

LLNA,; 25 pl/ear

GPMT with FCA and SLS; 0.5 ml applied
to an 8 crharea under an occlusive
induction patch; at challenge, 0.2 ml was
applied to a 4 charea

LLNA,; 25 pl/ear

GPMT with FCA and SLS; 0.5 ml applied
to an 8 crharea under an occlusive
induction patch; at challenge, 0.2 ml was
applied to a 4 charea

LLNA,; 25 ul/ear

GPMT with FCA and SLS; 0.5 ml applied
to an 8 criarea under an occlusive
induction patch; at challenge, 0.2 ml was
applied to a 4 charea

LLNA,; 25 pl/ear

GPMT with FCA and SLS; 0.5 ml applied
to an 8 crharea under an occlusive
induction patch; at challenge, 0.2 ml was
applied to a 4 charea

LLNA,; 25 pl/ear

GPMT with FCA and SLS; 0.5 ml applied
to an 8 crharea under an occlusive
induction patch; at challenge, 0.2 ml was
applied to a 4 charea

not an irritant or sensitizer

not an irritant or sensitizer

EC3=8.4%, may cause skin sensitization

not an irritant or sensitizer

all concentrations were irritants (based on
ear thickness); EC3=5.9%, may cause skin
sensitization

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

all concentrations were irritants (based on
ear thickness); there was not a clear dose
response of stimulation index vs. concentra-
tion; EC3=0.43%, may cause skin
sensitization

not an irritant or sensitizer

51

51

51

51

51

51

51

51

51

51

51

51
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Table 4. Skin irritation and sensitization studies

Ingredient/Chain Length

% a.i.; n; conc. tested

TesPopulation

Method

Results

Reference

HUMAN

Decyl Glucoside

Decyl Glucoside

Decyl Glucoside

Decyl Glucoside; tested
under 4 tradenames

Lauryl Glucoside; tested
under 5 tradenames

Coco-Glucoside

C8-C10 glucoside
C10-C14 glucoside

C12-C18 glucoside
(granules)

C12-C18 glucoside (flakes)

C14 glucoside
C16-C18 glucoside
>C18 glucoside

C18 branched glucoside

0.5% a.i. in an indoor
tanning preparation

103 subjects

0.75% a.i. in a self-
tanning formulation

107 subjects

1.8% a.i. in a liquid 103 subjects

foundation
5% a.i. 49 subjects
5% a.i. 49 subjects

52% a.i. diluted to 2% ag.213 subjects
(1% a.i. tested)

a.i. not stated; tested at 5%0 subjects
aq.
a.i. not stated; tested at 5%0 subjects
aq.
a.i. not stated; tested at 5%60 subjects
aqg.
a.i. not stated; testet?o
aqg.
a.i. not stated; tested at 5%0 subjects
aqg.
a.i. not stated; tested at 5%0 subjects
aq.
a.i. not stated; tested at 5%0 subjects
aq.
a.i. not stated; testeéleat &0 subjects

50 subjects

HRIPT; 0.2 ml applied to a 20 Twebril
pad, 24-h occlusive, 3x/wk for 3 wks; 9

applications; challenge performed after 10-

14 day non-treatment period

HRIPT; 24-h semi-occlusive, 3x/wk3or
wks; 9 applications; challenge performed
after 2-wk non-treatment period

HRIPT; 150 pl applied to a Zgatch; 24-
h semi-occlusive, 3x/wk for 3 wks; 9 appli-
cations; challenge performed after 2-wk
non-treatment period

HRIPT; 0.2 ml, 24-h semi-odekis3x/wk
for 3 wks; 10 applications; challenge per-
formed after 2-wk non-treatment period

HRIPT, as above

HRIPT; 0.2 ml, 24 h occlusive; 3x/ak3
wks; 9 applications; challenge performed
after 2-wk non-treatment period

HRIPT; 20 pul, 9 occlusive applicati&s,
ul applied to a 50 mfrarea

HRIPT; 20 pul, 9 occlusive applicati@&s,
ul applied to a 50 mfrarea

HRIPT; 20 pul, 9 occlusive applicati&s,
ul applied to a 50 mfrarea

HRIPT; 20 pl, 9 occlusive applicatids,
ul applied to a 50 mfrarea

HRIPT; 20 pl, 9 occlusive applicatids,
ul applied to a 50 mfrarea

HRIPT; 20 pul, 9 occlusive applicati@&s,
ul applied to a 50 mfrarea

HRIPT; 20 pul, 9 occlusive applicati&s,
ul applied to a 50 mfrarea

HRIPT; 20 pl, 9 occlusive applicaic20
ul applied to a 50 mfrarea

not a primary irritant or sensitizer

not an irritant or sensitizer

not an irritant or sensitizer

not an irritant or a sensitizer

not an irribaret sensitizer

not an irritant or a sensitizer

irritation index during induction=0.04; no
positive reactions at challenge

irritation index during induction = 0; no
positive reactions at challenge

irritation index during induction = 0.10; no
positive reactions at challenge

irritation index during induction = 0.15; no
positive reactions at challenge

irritation index during induction = 0.62; no
positive reactions at challenge

irritation index during induction = 0.03; no
positive reactions at challenge

irritation index during induction = 0.21; no
positive reactions at challenge

irritation index during induction = 0.04; no
positive reactions at challenge

53

54

5€

5€

51

51

51

51

51

Abbreviations: a.i. — active ingredient; All — aage index of skin irritation; APG — alkyl polygloside; DMF — dimethyl formamide; FCA — Freund’s giete adjuvant; HRIPT — human repeat

insult patch test; LLNA — local lymph node assay; degree of polymerization; PDIl — primary derringtation index; SIOPT — single insult occlusivatph test; SLS — sodium lauryl sulfate
positive responder: irritation score = 2
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Table 5. Ocular irritation studies

Ingredient/Chain Length % a.i.; pH; conc. tested Anmals Method Results Reference
ALTERNATIVE STUDIES

Decyl Glucoside 1.0% a.i. in PBS; pH 7 RBC not irritating a4

Decyl Glucoside 3.0% a.i.; pH 6.5, ag. soln HEAMCassay slightly irritating a4

Decyl Glucoside 0.6% a.i.; pH 7.0, aqg. soln octiksue model not irritating a4

Lauryl Glucoside 1.0% a.i. in PBS; pH 7 RBC slightly irritating ¢

Lauryl Glucoside 3.0% a.i.; pH 6 , ag. soln HETIGAssay slightly irritating 4

Lauryl Glucoside

0.6% a.i.; pH 7.0, aqg. soin

Caprylyl/Capryl Glucoside, not specified

as C8/C10 APG

C10-16 Alkyl Glucoside, as pH 7

C10/16 APG

C10-16 Alkyl Glucoside, as pH 11.5

C10/16 APG

Coco-Glucoside

Coco-Glucoside
Coco-Glucoside

1.0% a.i. in PBS; pH 7.4,
ag. Soln

3.0% a.i.; pH 6.5, ag. soln
0.6% a.i.; pH 7.0, ag. soln

octilssue model
HET-CAM assay
HET-CAM assay

HET-Cam assay

RBC

HET-CAséay
octissue model

not irritating
highly irritating
produced slight reactions

produced slight reactions

not irritating

slightly irritating
not irritating

2C

2C

NON-HUMAN STUDIES

Lauryl Glucoside,
neutralized

0.1 ml instilled into tbenjunctival sac; eyes very slight reactions, in one animal (subsided in

were not rinsed

48 h); medium to mild conjunctival irritation was
observed in all rabbits; effects were reversible
within 7 days in all but one of the rabbits

Caprylyl/Capryl Glucoside
Caprylyl/Capryl Glucoside
Caprylyl/Capryl Glucoside
Caprylyl/Capryl Glucoside
Caprylyl/Capryl Glucoside

Caprylyl/Capryl Glucoside

12.5% a.i. 6 NZW rabbits
30% a.i. 9 rabbits
30% a.i. 9 rabbits
30% a.i. 9 rabbits
30% a.i. 9 rabbits
30% a.i. 9 rabbits

30% a.i.; 0.1-50% tested 2 rabbits/group;
4 additional rab-
bits dosed w/5
and 10%

0.lingtilled into the conjunctival sac; eyes severely irritating; rinsing reduced the intensity
of 3 rabbit rinsed 20-30 sec after dosing and duration

0.lingtilled into the conjunctival sac; eyes severely irritating; rinsing reduced the intensity
of 3 rabbit rinsed 20-30 sec after dosing and duration

0.lingtilled into the conjunctival sac; eyes severely irritating
of 3 rabbit rinsed 20-30 sec after dosing

0.lingtilled into the conjunctival sac; eyes severely irritating
of 3 rabbit rinsed 20-30 sec after dosing

0.lingtilled into the conjunctival sac; eyes severely irritating
of 3 rabbit rinsed 20-30 sec after dosing

0.1 ml instilled into the conjunctival sac 0.1, 0190, 5.0%: non or inconsequential irritant
10%: conjunctival irritation in 6/6 at 4 h;
subsided in 4/6 by 72 h; moderate irritant

20%: moderate irritant

50% substantial to severe irritant

Irritation threshold determined to be 10% (v/v);

equivalent to 3% solids

2C

4€

48

58
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Table 5. Ocular irritation studies

Ingredient/Chain Length % a.i.; pH; conc. tested Anmals Method Results Reference
Caprylyl/Capryl Glucoside  60% a.i. rabbits detaitg provided severely irritating &1
Caprylyl/Capryl Glucoside  60% a.i.; conc. of 0.9),1 6 rabbits/group 0.1 ml instilled into the conjunetisac 0.5 and1.0%: no irritation 62
5.0, and 10.0% tested 5%: conjunctival irritation at 4 h, cleared by 72
10%: moderate irritation in 6/6, cleared by 72 h
60% a.i.; conc. of 20 and 2 rabbits/group 0.1 ml instilled into the conjunetisac 20 and 50%: severely irritating
50.0% tested Irritation threshold determined to be 5.0%

Caprylyl/Capryl Glucoside  70% a.i.; 40% solution rabbits/study 0.1 ml instilled into the conjunctigac; two  moderately to highly irritating (both studies)
studies performed

Caprylyl/Capryl Glucoside  70% a.i. not provided podvided; two studies performed moderately to higtitating (both studies) 64

Caprylyl/Capryl Glucoside  70% a.i.; 40% solution rabbits 0.1 ml instilled into the conjunctival saep moderately to highly irritating (both studies) &
studies performed

C12/16 APG (may be 50% a.i, aq. Solution 4 albino rabbits ~ OECD Guitek05 24/48/72 h mean scores for the cornea, icatiju x

similar to C12-18 alkyl val erythema, and iris: 0.5/4, 2.08/3, and 0.25/2,

glucoside) respectively; moderate to strong reactions in the

conjunctivae did not completely subside within 21
days in 2 of the animals, persistent corneal effect
did not subside in 1 of these rabbits

Abbreviations: a.i. — active ingredient; HET-CAMhen’s egg test-chorioallantoic membrane; PBS -sphate buffered saline; RBC — red blood cell test
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Table 6. Summaries of information on fatty alcohols fromyioeis CIR reports

Ingredient Parameter Evaluated Qutcome Reference
n-Butyl Alcohol ADME can be absorbed through theds, gastrointestinal tract, the cornea, and thre sk
mainly metabolized by alcohol dehydrogenase amdimdited rapidly from the 66

blood; dogs given i.v. n-butyl alcohol eliminatesP4a of the does in C{none
unchanged) and 2.7% in the urine

animal toxicology dermal LE (rabbits), 4.2 g/kg; oral L& (rats), 0.79-4.36 g/kg
short-term oral: 6.9% n-butyl alcohol and 25% sagergiven in drinking water for 3
wks produced some changes in hepatic mitochondria
inhalation: results in irritation of the mucous ni#anes, intoxication, restlessness,
ataxia, prostration, and narcosis; high concentnatcan be fatal

dermal irritation/sensitization no data

mucosal irritation 15% n-butyl alcohol producedaaular irritation score of <5/20 and a 40% solatio
produced a score of >5/20 in rabbit eyes

repro/developmental toxicity fetotoxicity has belmmonstrated at maternally toxic levels (1000 my/ko
significant behavioral or neurochemical effectseveeen in offspring following
either maternal or paternal exposure to 3000 oo

Genotoxicity negative in an Ames test, did nouicel sister chromatid exchange 0.1 or (15% aq.)
or micronuclei formation, and did not impair chrasome distribution in mitosis
Carcinogenicity no data

clinical assessment of safety a nail color comai3% n-butyl alcohol was not a significant irritaor sensitizer
in HRIPTs, and this product was not a phototoxiplmtoallergen; negative for
non-immunological urticaria
occupational exposure: n-butyl alcohol (alone @hwther solvents) produced
complaints of ocular irritation, headache and gertslight irritation of the nose and
throat, and dermatitis of the hands and fingeesratoncentrations of >50 ppm

important Discussion items uses in products dtien nail products are at very low concentratisosthere
were no toxicity concerns
Conclusion safe as used
Cetearyl Alcohol animal toxicology no data 67
dermal irritation/sensitization ~ formulation w/3%jldly irritating (rabbits)
mucosal irritation formulation w/3%, not irritating
repro/developmental toxicity no data
Genotoxicity no data
Carcinogenicity no data
clinical assessment of safety formulation w/3%: aeensitizer
important Discussion items no relevant items iifiext
Conclusion safe as used
Cetyl Alcohol ADME in general, long-chain aliphattcohols, such as cetyl alcohol, are oxidizedhéirt 67

corresponding fatty acids in mammalian tissuesais administered radioactive
cetyl alcohol by either stomach tube or thoracictdistulas, most of the
radioactivity was found in the thoracic duct lympidicating good absorption; some
of the cetyl alcohol was eliminated unchanged iste@roducts, but most of the
cetyl alcohol was oxidized to palmitic acid andarqorated into triglycerides and
phospholipids

animal toxicology oral LRy(rats): >8.2 g/kg; formulations w4%, no toxic effects; dermal Lp >2.6
g/kg; formulation w/5%, 2 g/kg;
inhalation: 6-h exposure, 26 ppm (rats, micengaipigs), slight irritation of mucous
membranes, but no signs of systemic toxicity ortaiidy; 6 h exposure, 2220
mg/n¥, 100% mortality
short-term dermal: 20 day, 11.5%, 5x/day, exfaledermatitis, parakeratosis,
hyperkeratosis (rabbits); 30 day, 30% in methybhatit and propylene glycol,
dermal infiltrates of histocytes
3 mos dermal study: formulations w/20%, well-defi erythema, mild edema, no
systemic toxicity (rabbits)

dermal irritation/sensitization ~ undiluted, minidyaio slightly irritating; formulations w/2-4%, no well-defined
erythema and edema

mucosal irritation formulations w£6.36%, mostly non-irritating
mucosal irritation 2%: not irritating to genitalicosa of rabbits
repro/developmental toxicity no data

Genotoxicity negative, Ames test

Carcinogenicity no data

clinical assessment of safety 100%: not irritgtiogmulations w/2-11.5%,:at most, mild irritants
formulations w/1-8.4%, not sensitizers
30%: 11.2% of eczema patients (pop. 330) had &leegctions
formulations w/1-4%, not photosensitizers

important Discussion items no relevant items idieat

Conclusion safe as used
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Table 6. Summaries of information on fatty alcohols fromyioeis CIR reports

Ingredient Parameter Evaluated Qutcome Reference
Coconut Alcohol animal toxicology no data 6E

dermal irritation/sensitization no data

mucosal irritation no data

repro/developmental toxicity no data

Genotoxicity no data

Carcinogenicity no data

clinical assessment of safety no data

important Discussion items

Conclusion

toxicity and use pesiexpected to be similar to coconut oil, cocowid,a
hydrogenated coconut oil, hydrogenated coconut acdidressed use in inhalation
products; possible issues with botanicals
safe as used

Isostearyl Alcohol

animal toxicology
dermal irritation/sensitization

mucosal irritation

repro/developmental toxicity
Genotoxicity

Carcinogenicity

clinical assessment of safety

important Discussion items
Conclusion

oral B >20 g/kg (rats); formulations w/25-27%, >15 g/kg 67

formulation w/5%ild irritant (rabbits); formulation w/25-27%: bdyeperceptible
erythema
0.2-5%: not a sensitizer
formulations w/5 and 10%, tri@ns irritation; formulations w/25-27%, minimal to
mild irritation
no data
no data
no data
100%: not irritgtiogmulations w/25-28%, not irritating; deodordotmulation
w/ 5%, severe irritation in a 21-day cumulativedstu
25% in 95% isopropyl alcohol: not a sensitizernfulations w/5%: sensitization
reactions occurred
no relevant items iifiext

safe as used

Myristyl Alcohol

animal toxicology

dermal irritation/sensitization
mucosal irritation

repro/developmental toxicity
Genotoxicity

Carcinogenicity

clinical assessment of safety

important Discussion items
Conclusion

oral LEy(rats): >8 g/kg; formulation w/0.8%, >5 g/kg; delrhB s, formulation 67
w/0.8%, >2 g/kg
inhalation: 3%, 1 h, ataxia and moderate nasg#dtion in all animals 10 min after
exposure, no mortality

formulation w/0.8%on-irritating (rabbits)

formulation w/0.8%: not irritag; formulation w/3%: mildly irritating (rinsed eg),
moderately irritating (unrinsed eyes)
no data

no data
no data

formulations w/Q250, not irritants; formulations w/0.25-0.8%, imoitating in a
4-wk clinical study
formulations w/0.1-0.25%, not sensitizers

formulation w/0.1%, not a photosensitizer
no relevant items idieat
safe as used

Octyl Dodecanol

animal toxicology

dermal irritation/sensitization

mucosal irritation

repro/developmental toxicity
Genotoxicity

Carcinogenicity

clinical assessment of safety

important Discussion items
Conclusion

oral kfXrats): >5 g/kg, undiluted; formulation w/10.2925>g/kg; dermal LEy: 69
>3 g/kg
100%: irritationose of 0-1.13/4 (rabbits); 30%: irritation scord (rabbits);
formulations w/4 and 10.2%, mild irritation, at nidgechnical grade: moderate to
severe irritation (rabbits, guinea pigs, rats)jmitation (swine, humans)
100%: irritation score of 143610 (24 h)

no data
no data
no data

100%: mild irritatio 1/40 subjects; undiluted technical grade:mation;
formulations w/3-10.2%: essentially non-irritating
screening patch tests for contact sensitizatidarge populations: incidence rate of
0.36% (6/1664)
formulation w/10.2%: not phototoxic or photoatjenic

no Discussion
safe as used
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Table 6. Summaries of information on fatty alcohols fromyioeis CIR reports

Ingredient

Parameter Evaluated

Outcome

Reference

Stearyl Alcohol

ADME

animal toxicology

dermal irritation/sensitization

mucosal irritation
repro/developmental toxicity
Genotoxicity
Carcinogenicity

clinical assessment of safety

important Discussion items
Conclusion

found naturally in various mamalian tissues; readily converted to stearic acid,
another common constituent of mammalian tissussiitefrom several studies
indicate that stearyl alcohol is poorly absorbexdrfithe Gl tract
oral Liy: >8 g/kg;
3 mos dermal study: formulations w/8%,some degffatts, , no systemic toxicity
(rabbits)
100%: minimal tdlerprimary skin irritant (rabbits)

formulation w/24%: not a sensitizer
100%: mildly irritating
no data
negative: Ames test

did not promote tumor formatiomiice when tested with

dimethylbenz[a]anthracene

100%: produced imitdtion in 1/80 subjects; formulations w/14-24%re non-
to slightly irritating
formulations w/14-2%, not sensitizers
screening patch tests for contact sensitizatidarge population: incidence rate of
0.51% (19/3740)

Discussion not inclutfeceport

safe as used

69
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