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ABSTRACT 
The CIR Expert Panel assessed the safety of sorbitan esters and concluded that these ingredients are safe as 
used in cosmetic formulations; the Panel reaffirmed conclusions from 1985 and 2002, and added four 
previously un-reviewed sorbitan esters.  Most of the sorbitan esters are reported to function in cosmetics as 
surfactant - emulsifying agents.  However, a reported function of sorbitan theobroma grandiflorum seedate is 
skin bleaching agent; the Panel emphasized that function is not cosmetic, and safety of use as skin bleaching 
agents is not addressed in this safety assessment. The Panel reviewed the data from previous sorbitan ester 
reports, as well as additional data included in this report, to determine the safety of these ingredients. 

INTRODUCTION 
In 1985, the Cosmetic Ingredient Review (CIR) Expert Panel (Panel) published a safety assessment of seven sorbitan esters; 
based on the data presented in that assessment, the Panel concluded that sorbitan stearate, sorbitan laurate, sorbitan sesqui-
oleate, sorbitan oleate, sorbitan tristearate, sorbitan palmitate, and sorbitan trioleate were safe as used in cosmetic ingredi-
ents.1  In 2002, the Panel considered the safety of an additional 10 sorbitan fatty acid esters, and based on new data as well as 
data from the 1985 review, concluded that the sorbitan fatty acid esters were safe as used in cosmetic ingredients.2   

The Panel also determined that the data from those safety assessments, together with the new data presented on the sorbitan 
esters, support the safety of four additional esters that had not yet been reviewed (indicated below by bolded text), and the 
Panel reopened the safety assessment to add these esters.  The ingredients included in this re-review are: 

 

Fatty Sorbitan Monoesters 
sorbitan caprylate (2002) 
sorbitan undecylenate 
sorbitan laurate (1985) 
sorbitan palmitate (1985) 
sorbitan isostearate (2002) 
sorbitan oleate ((1985) 
sorbitan stearate (1985) 
 
Fatty Sorbitan Sesquiesters 
sorbitan sesquicaprylate  
sorbitan sesquiisostearate (2002) 
sorbitan sesquioleate (1985) 
sorbitan sesquistearate (2002) 
 

Fatty Sorbitan Diesters 
sorbitan diisostearate (2002) 
sorbitan dioleate (2002) 
sorbitan distearate (2002) 
 
Fatty Sorbitan Triesters 
sorbitan triisostearate (2002) 
sorbitan trioleate (1985) 
sorbitan tristearate (1985) 
 
Mixed-Chain Sorbitan Esters 
sorbitan cocoate (2002) 
sorbitan olivate (2002) 
sorbitan palmate 
sorbitan theobroma grandiflorum seedate 

 
 
All 21 of these ingredients share an identical sorbitan structural core, and only vary in the number of fatty acid chains and the 
length of those chains.  Most of the sorbitan esters are reported to function as a surfactant – emulsifying agent in cosmetic 
ingredients3 (Table 1). 

The complete original sorbitan esters reports can be found on the CIR website, http://www.cir-safety.org/ingredients.  
Therefore, only excerpts from the Summary of each report will be included, as appropriate; the excerpted information will be 
identified by italicized text.  Please refer to the original reports for detailed information. 

Much of the new data included in this safety assessment was found on the European Chemicals Agency (ECHA) website.4  
The ECHA website provides summaries of information generated by industry, and it is those summary data that are reported 
in this safety assessment when ECHA is cited. 

CHEMISTRY 
Definition and Structure 

The sorbitan esters are mono-, di-, and tri-esters, and mixtures thereof, of fatty acids and 1,4-sorbitan.  Generally, these 
ingredients can be depicted using a five-membered ring-shown as the tetrahydrofuran form (Figure 1).  However, some of the 
six-membered ring, tetrahydropyran, may also be present.   

 

http://www.cir-safety.org/ingredients


 
Figure 1. Sorbitan Esters, wherein R represents either a fatty acid residue or hydrogen. 

 

The ingredients in this safety assessment are the reaction products of fatty acids, ranging from eight carbons in length (i.e., 
sorbitan caprylate) to twenty (e.g., component fatty chain of sorbitan theobroma grandiflorum seedate), with hexitol anhy-
drides derived from sorbitol (e.g., sorbitan tristearate (Figure2)).  "Sorbitan" is a generic name for anhydrides (i.e., cyclic 
ether tetrahydric alcohols) derived from sorbitol by the removal of one molecule of water with concomitant cyclization.   
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Figure 2. Sorbitan Tristearate 

 

Chemical and Physical Properties 
1985 report:  Sorbitan esters are waxy solids or viscous liquids soluble inorganic solvents.1  Sorbitan esters are stable at pHs 
ranging from 2 to 12.  Hydrolysis of sorbitan fatty acid esters can occur in the presence of water at excessively high or low 
pH.  
Sorbitol, the compound from which the hexitol anhydrides of the sorbitan esters are derived, is a crystalline, hexahydric 
alcohol.5 

Methods of Manufacture 
1985 report:  Sorbitan esters are manufactured by combining sorbitol with the appropriate fatty acid at elevated tempera-
tures.1 

Composition and Impurities 
1985 report:  Impurities such as free acid or alcohol, arsenic (,3 ppm), lead, (10 ppm), and water may be found in sorbitan 
fatty acid esters.1 

Pyranyl isomers of these sorbitan esters may be present. 

USE 

Cosmetic 
Most of the sorbitan esters are reported to function in cosmetics as surfactant - emulsifying agents (Table 1).3  In aqueous 
(aq.) formulations, the emulsifying agent function is a result of the classic surfactant structural combination of a polar head 
group (the sorbitan core) and apolar fatty chain(s). 

The Food and Drug Administration (FDA) collects information from manufacturers on the use of individual ingredients in 
cosmetic formulations as a function of cosmetic product category in its Voluntary Cosmetic Registration Program (VCRP).  
VCRP data obtained from the FDA in 20146 and data received in response to a survey of the maximum reported use 
concentration by category conducted by the Personal Care Products Council (Council)7 indicate that 13 of the 21 sorbitan 
esters named in this safety assessment are currently used in cosmetic formulations.  Sorbitan stearate has the most reported 
uses, 968, followed by sorbitan isostearate, 401 reported uses, and several of the sorbitan esters have a few hundred uses 
(Table 3).  The results of the concentration of use survey indicate that the sorbitan esters are used at less than 10% in 



cosmetic formulations; sorbitan triisostearate has the highest reported use concentration, 9.1% in rouges. Use concentration 
data were reported for sorbitan caprylate, but no uses were received in the VCRP; it should be presumed that there is at least 
one use in every category for which a concentration is reported.  The ingredients not in use according to the VCRP and 
industry survey are listed in Table 4. 

Both historical and current use data are provided in Table 3.  Concentration of use data were provided in the 1985 report, but 
these data were not available for the 2002 assessment; however, the 2002 assessment stated that the expected concentration of 
use was up to 20% in cosmetics.  Additionally, it should be noted that frequency of use data for the seven sorbitan esters 
included in the 1985 report were updated in the 2002 report; that updated information is included in Table 3.  Although the 
frequency of use of these ingredients has increased, the concentration of use has not. 

The sorbitan esters have many uses in the eye area; the highest concentration of use reported for eye products is 7.7% 
sorbitan olivate in mascara.7  Some sorbitan esters are reported to be used in baby products (e.g., 0.99% sorbitan stearate in 
baby lotions, oils, and creams), in products applied to the mucous membranes, or in products that could possibly be ingested 
(e.g., 5.3% sorbitan palmitate in lipsticks).   

Additionally, some of the sorbitan esters are used in cosmetic sprays and could possibly be inhaled; for example, sorbitan 
isostearate is reported to be used at 2.3% in pump hair sprays.  In practice, 95% to 99% of the droplets/particles released from 
cosmetic sprays have aerodynamic equivalent diameters >10 µm, with propellant sprays yielding a greater fraction of drop-
lets/particles <10 µm compared with pump sprays.8,9  Therefore, most droplets/particles incidentally inhaled from cosmetic 
sprays would be deposited in the nasopharyngeal and thoracic regions of the respiratory tract and would not be respirable 
(i.e., they would not enter the lungs) to any appreciable amount.10,11  There is some evidence indicating that deodorant spray 
products can release substantially larger fractions of particulates having aerodynamic equivalent diameters in the range con-
sidered to be respirable.10  However, the information is not sufficient to determine whether significantly greater lung expo-
sures result from the use of deodorant sprays, compared to other cosmetic sprays. 

All of the sorbitan esters named in this report are listed in the European Union inventory of cosmetic ingredients.12 

Non-Cosmetic 
As described in the 1985 safety assessment, sorbitan esters are direct and indirect food additives.1  Additionally, several 
sorbitan esters are inactive ingredients in drugs.13  These ingredients are used in drugs that are administered via most possible 
routes, including topical, transdermal, inhalation oral, and/or across mucous membranes (Table 5).  The greatest maximum 
potency concentration used in topically administered drugs is 8% sorbitan stearate and in orally administered drugs is 15% 
sorbitan oleate.  Additionally, sorbitan oleate, sorbitan stearate, and sorbitan tristearate are diluents in color additive mixtures 
for drug use exempt from certification (ingested drugs) (21CFR73.1001). 

Sorbitan sesquioleate is used as an emulsifier in fragrance mix I, a mixture used in patch testing.14  Sorbitan laurate and sorbi-
tan palmitate are used as emulsifiers in niosomes (nonionic surfactant-based vesicles).15,16  Niosomes are microscopic vesi-
cles composed of non-ionic surface-active agent bilayers, and the intended use of these vesicles is as a drug delivery system. 

Sorbitan theobroma grandiflorum may function as a skin bleaching agent.3 

TOXICOKINETICS 
1985 report:  Sorbitan stearate is hydrolyzed to stearic acid and anhydrides of sorbitol when ingested.1 Approximately 90 
percent of the sorbitan stearate is absorbed and hydrolyzed when fed to rats in oil solution, and 50 percent is absorbed and 
hydrolyzed when given as a water emulsion.  Sorbitan stearate does not accumulate (< 0.5 percent) to any appreciable 
amount in the fat stores of the rat body.  Prolonged feeding (8 weeks) of sorbitan stearate to rats did not affect growth, and 
other studies indicated that sorbitan stearate had nutritive value for rats and dogs. 

TOXICOLOGICAL STUDIES 
1985 report:  The results of oral toxicity studies of sorbitan fatty acid esters indicated that these sorbitans in low concentra-
tion were relatively nontoxic via ingestion.1  The lowest rat LD50 in the 20 sorbitan ester studies reported was 31 g/kg for 
sorbitan stearate.  In subchronic feeding experiments of sorbitan laurate in a variety of species (chickens, rats, monkeys, and 
hamsters), no toxic effects were noticed when the ester concentration in the feed was less than 10%.  When the feed concen-
tration of sorbitan laurate was ≥10%, growth depression, decreased organ weights, diarrhea, unkempt appearance, hepatic 
and renal abnormalities, and gastrointestinal tract irritation were generally observed.  Subchronic feeding of sorbitan oleate 
to rats produced no abnormalities until the ester was at least 10%t of the feed. At this concentration, the same types of abnor-
malities occurred as those observed in the sorbitan laurate fed animals.  Chronic feeding studies have been conducted with 
sorbitans stearate, laurate, and oleate.  At a 5% dietary concentration, sorbitan laurate and sorbitan oleate had no adverse 
effect on rats over a 2-yr period.  Dogs fed 5% sorbitan stearate for 20 mos had no compound-related changes.  A feed con-
centration of ≥10% sorbitan stearate was required to produce depressed growth and hepatic and renal abnormalities.  Mice 
appeared more sensitive to toxic effects of sorbitan stearate than rats.  A 0.5% dietary concentration produced growth 
depression in male rats.  A 0.5% dietary concentration produced growth depression in male rats, and a 4% dietary concen-
tration produced renal abnormalities as well. 



Subchronic dermal studies of 2% sorbitan palmitate and 4% sorbitan palmitate were negative for any systemic toxicity.  No 
systemic toxicity was observed with dermal application of 5% sorbitan trioleate for 93 days. 
Three clinical assessments have evaluated the oral toxicity of sorbitan stearate.  One acute dose of 20 g was administered to 
five subjects, two of whom had increased gastric motility.  One subject had an increase in free gastric acidity, and all sub-
jects had normal gastric juices.  Nine patients were given 3 g sorbitan stearate twice daily for 28 days.  Seven patients had 
normal gas patterns (determined radiographically), one had more, and one had less at the end of the observation period. 
Seven patients had no change in gall bladder function, the eighth had increased emptying time, and the ninth patient had 
fainter visualization.  Normal radiographic intestinal patterns were observed for all nine patients. In an additional study, 42 
subjects ingested 6 g sorbitan stearate daily for 28 days.  Eleven subjects had albumin in their urine at the end of the study, 
and four had glycosuria; however, one of the four patients with glycosuria was diabetic, and another had an abnormal glu-
cose tolerance test. No significant changes were found in hemoglobin content, hematocrit, red cell count or red cell fragility, 
and blood chemistry values were normal except in one patient who had slightly elevated total serum bilirubin. 
2002 report:  The no-effect dose of sorbitan stearate was 7.5 g/kg/day using rats fed the ingredient for 2 yrs.2  The acute oral 
LD50 of sorbitan sesquiisostearate was 25 ml/kg in a study using female ddY mice. 

Single Dose (Acute) Toxicity 
The original safety assessments of the sorbitan esters included data that indicated that this group of ingredients was relatively 
non-toxic upon ingestion of a single dose.  Additional oral studies in mice and rats on sorbitan laurate, palmitate, isostearate, 
stearate, sesquioleate, and tristearate support that finding (Table 6).17-22  In 4-h exposure studies, sorbitan laurate and sorbitan 
trioleate had an LC50 in rats that was ≥5 mg/l.17,23 

Repeated Dose Toxicity 
Oral 
Male rats (number not specified) were fed a diet containing 5% sorbitan palmitate for 2 yrs.18  The no-observable adverse 
effect level (NOAEL) was 5%.  Thirty male rats were fed a diet with 5% sorbitan stearate, equivalent to 5000 mg/kg bw/day, 
for  2 yrs.20  No effects on clinical signs, mortality, body weight, feed consumption, hematology, clinical chemistry, gross or 
microscopic lesions, or pathology were reported.  Sorbitan tristearate, 5% (equivalent to 5000 mg/kg bw/day), was also ad-
ministered in the diet to a group of 30 male rats for 2 yrs.22  No effects on clinical signs or mortality, body weight or weight 
gains, or gross or microscopic lesions were reported. 

REPRODUCTIVE AND DEVELOPMENTAL TOXICITY 
2002 report:  Fatty acids are normal components of diet for which (at the time of this report) no data were available 
concerning reproductive or developmental toxicity.2  Sorbitol (2.5% to 10%) had no adverse effects on the reproduction of 
CD rats during a multigenerational feeding study.  Hydrogenated starch hydrolysates (~7% sorbitol) were not reproductive 
toxins at doses of 3000 to 7000 mg/kg/day for 2 years. 

 
Gravid female Wistar rats, 20 per group, were dosed once daily by gavage with 0, 500 or 1000 mg/kg bw/day sorbitan stear-
ate on days 0-20 of gestation, and the animals were killed.20 The NOAEL for maternal toxicity and for teratogenicity was 
1000 mg/kg bw/day.  No test article-related embryotoxic results were reported. 

Groups of 12 male and 12 female Sprague-Dawley rats were dosed by gavage once daily with 0, 40, 200, or 1000 mg/kg 
bw/day sorbitan stearate in water.20  The females were dosed 2 wks prior to mating until day 4 of lactation; the males were 
dosed for 42 days.  No signs of toxicity, no effects on mortality, body weight, or body weight gains, and no gross or micro-
scopic lesions were observed.  Effects on feed consumption, hematology, and clinical chemistry were not examined. 

GENOTOXICITY 
1985 report:  Sorbitan stearate was not mutagenic in bacteria with or without metabolic activation systems.1  Sorbitan 
stearate did not transform primary Syrian golden hamster embryo cells in vitro.  Sorbitan oleate at a concentration of 0.01% 
inhibited in vitro DNA repair. 

2002 report:  An unspecified sorbitan fatty acid ester had equivocal results in an Ames test and chromosome aberration 
assay using Chinese hamster fibroblasts. 2  In a feeding study using rats, the ester altered PK activity in the liver. 
   

Sorbitan laurate, sorbitan palmitate, sorbitan stearate, sorbitan sesquicaprylate, sorbitan sesquioleate, and sorbitan trioleate 
were not mutagenic in the Ames test, with or without metabolic activation (Table 7).17,18,20,21,23,24  Sorbitan laurate was not 
genotoxic to peripheral human lymphocytes in a chromosomal aberration assay,17 but the results of a chromosomal aberration 
assay in Chinese hamster cells with sorbitan stearate were ambiguous.20 



CARCINOGENICITY 
1985 report:  Mice fed ≤4% sorbitan stearate for 80 wks had no difference in tumor type and incidence as compared to 
control animals.1  Sorbitan laurate was inactive as a carcinogen or tumor promoter when painted on mice skin for 70 wks.  
However, in another study, sorbitan laurate was a tumor promoter when applied twice daily to mice skin after initiation by 
7,12-dimethylbenz(a)anthracene  (DMBA).  In the same study, sorbitan oleate and sorbitan trioleate were inactive as tumor 
promoters. In undiluted form, sorbitan laurate and sorbitan trioleate were active as cocarcinogens on mouse skin when 
applied with DMBA (0.003%). 
2002 report:  The sorbitan fatty acid esters had no antitumor activity against Ehrlich ascites tumors in mice.  Sorbitan 
stearate was neither a mouse skin carcinogen or tumor promoter.  Sorbitans laurate and trioleate were co-carcinogens in 
one mouse skin study, but the latter ester and sorbitan oleate were not tumor promoters in another.  

IRRITATION AND SENSITIZATION 

Dermal 
Non-Human 
1985 report:  Numerous skin irritation studies in animals indicate that the sorbitans are minimal to mild irritants.1  Acute 
skin irritation tests with rabbits involving sorbitan stearate resulted in mild irritation.  Sorbitan laurate was mildly irritating 
to rabbit skin, causing dose-dependent erythema and edema.  The dermal irritation potential of sorbitan sesquioleate in rab-
bits is minimal.  Sorbitan oleate was minimally irritating to rabbit skin.  When solutions of sorbitan oleate were applied to 
rabbit skin, erythema and edema developed.  Sorbitan palmitate was tested for acute dermal irritation in the rabbit and pro-
duced no irritation.  Sorbitan tristearate was nonirritating when applied to the skin of rabbits.  Sorbitan trioleate was gener-
ally found to be a skin irritant in rabbits; sorbitan trioleate was applied to rabbit skin and produced erythema, edema, and 
thickening. 
2002 report:  The sorbitan fatty acid esters (concentrations up to 100%) were generally minimal to mild skin irritants in 
various animal studies.2  Sorbitan isostearate, however, was a moderate irritant in one study using rabbits and intradermal 
injections of the ingredient caused mild to severe irritation in a study using guinea pigs.  Concentrations up to 100% sorbitan 
isostearate had low sensitization potential in guinea pigs.  Sorbitan isostearate and sorbitan sesquiisostearate (10%) were 
non- to weak irritants to the intact and abraded skin of rabbits.  The same concentrations caused weak cumulative irritation 
in a study using guinea pigs.  In other studies, the ingredient did not produce significant irritation, sensitization, or come-
done formation. 

 

Several of the sorbitan esters were considered not irritating to rabbit skin (Table 8).  Sorbitan palmitate, sorbitan isostearate, 
and sorbitan stearate were applied at concentrations of up to 100% using 24-h occlusive patches,18-20 sorbitan sesquioleate 
was applied for 24-h using a semi-occlusive patch,21 40% aq. sorbitan tristearate was applied using a 24-h occlusive patch,22 
and undiluted sorbitan sesquicaprylate and sorbitan trioleate were applied with a 4-h semi-occlusive patch.23,24  Sorbitan ses-
quicaprylate was not a sensitizer in a guinea pig maximization test (GPMT); intradermal induction was conducted at a con-
centration of 5%, and topical induction and challenge were performed at 100%.24  In a GPMT of sorbitan trioleate, concentra-
tion of 2% were used for intradermal induction, 100% for topical induction, 50% and 100% at challenge, and 25% and 50% 
at re-challenge.23  Slight to moderate erythema and slight edema were observed in test and control animals; at re-challenge, 
slight erythema was observed in two test animals. 

Human 
1985 report:  The sorbitans are  minimal to mild skin irritants in humans.1  Results from three repeated insult patch tests 
(RIPTs) (involving a total of 420 subjects) indicated that sorbitan stearate is not a sensitizer.  Products containing low con-
centrations sorbitan stearate were mild irritants in 21-day cumulative irritation studies.  A Schwartz prophetic patch test with 
sorbitan laurate produced no irritation.  Human skin tests for sensitivity to sorbitan sesquioleate indicated that the compound 
was a non-sensitizer.  Two Schwartz prophetic patch tests (60-subject total) utilizing high concentrations of sorbitan sesqui-
oleate produced no reactions.  In five RIPTs involving 352 subjects, results indicated that none of the five products contain-
ing 1-3 % sorbitan sesquioleate was a sensitizer; however, some subjects experienced mild irritation.  Several products con-
taining 1.75-2.0% sorbitan oleate have been tested on human subjects.  In four 21-day cumulative irritation studies, the prod-
ucts tested were mildly irritating.  In these tests using entire product formulations, the specific ingredient(s) causing irrita-
tion was not determined.  Four RIPTs involving 339 subjects classified the sorbitan oleate-containing products as non-sensi-
tizers.  No irritation was observed in maximization tests.  A product usage test on 53 subjects produced mild irritation in two 
individuals.  A Schwartz prophetic patch test using sorbitan tristearate produced no irritation in 211 panelists.  Sorbitan pal-
mitate-containing skin products were found to be slightly irritating in humans in 21-day cumulative irritation tests (34 sub-
jects total).  In a Shelanski/Jordan RIPT (206 subjects), a skin care product containing sorbitan palmitate was non-irritating 
and non-sensitizing.  Several products containing 5% sorbitan trioleate were tested on human subjects.  Sorbitan trioleate-
containing products were slightly irritating in 21-day cumulative irritation tests, Shelanski/Jordan RIPT, modified Schwartz-
Peck predictive patch tests, and in a 4-wk usage test. 



Photosensitization assessments on products containing sorbitan stearate or sorbitan oleate classified both products as non-
phototoxic and non-photoallergenic.  Sorbitans laurate, sesquioleate, palmitate and trioleate did not absorb radiation in the 
UVA and UVB range in ultraviolet spectral analysis. 
2002 report:  In clinical studies, the sorbitan fatty acid esters were generally minimal to mild skin irritants in humans and 
20% sorbitan sesquioleate increased the incidence of irritation or sensitization reactions produced in 709 patients with sus-
pected contact dermatitis.2  Cross-sensitization was reported after 1206 patients with eczema were treated with 5% to 20% 
sorbitans stearate, oleate, and sesquioleate, and two polysorbates.  Sorbitan isostearate and sorbitan sesquiisostearate 
(10%) were non-irritating in a 24-h  occlusive patch test using 56 subjects. 

 

In clinical testing, 30% sorbitan palmitate, 30% sorbitan stearate, 30% sorbitan sesquioleate, and 30% sorbitan trioleate were 
not irritants or sensitizers when applied for up to 5 days, followed by a challenge application after 7-10 days (Table 
8).18,20,21,23  Sorbitan palmitate, 50%, also was not an irritant after a 72-h occlusive application.18  Positive reactions were ob-
served in numerous provocative tests in contact allergy and contact dermatitis patients with sorbitan laurate (0.4% inci-
dence),25 sorbitan oleate (0.6% incidence with 5%; up to 2.7% incidence with 20%),14,25-28 sorbitan stearate(2.3% incidence 
with 5%),27 and sorbitan sesquioleate (up to 9.8% incidence with 20%).14,26-29 

Sorbitan sesquioleate is an emulsifier at a concentration of 5% in fragrance mix I, a mixture used as part of a patch test 
series.14  Some researchers have stated that evidence has suggested that sensitization to sorbitan sesquioleate has been in-
creasing, and the researchers have hypothesized that the increase may be due to an increased use of sorbitan sesquioleate as 
an emulsifier in corticosteroids.14,30  Therefore, several researchers have postulated that a positive allergic reaction to a test 
mixture actually could be due to the emulsifier, and reiterated the importance of patch-testing the individual components of 
the mixture, in addition to the test mixture itself, to properly identify the contact allergen.14,30-34 

Effect on Non-Immunologic Immediate Contact Reactions 
A 10 x 20 cm area of skin on the backs of 6 male and 6 female subjects was treated with 0.5 ml of sorbitan sesquioleate in 
petrolatum (20:80) three times per day for 2 days, and a contralateral site was treated in a similar manner with petrolatum 
only.35  On day 3, 10 µl of 31, 62, 125, 250, or 500 mM benzoic acid in petrolatum only or petrolatum containing 20% sorbi-
tan sesquioleate was applied without occlusion to the pretreated areas on the back of each subject.  Each site was scored vis-
ually for irritation 40 min after application of the benzoic acid.  Additionally, cutaneous blood flow to the test sites was 
measured using laser-Doppler flowmetry (LDF).  When assessed with LDF, reactions to 125 and 250 mM benzoic acid in 
petrolatum only were stronger on the sites that were pretreated with sorbitan sesquioleate, as compared to the areas pretreated 
with petrolatum only; these differences were not apparent using visual observation.  No differences were observed with the 
lower concentrations of benzoic acid.  However, a weaker reaction was observed, visually and with LDF, when 31 and 62 
mM benzoic acid in petrolatum containing sorbitan sesquioleate was applied to skin pretreated with sorbitan sesquioleate and 
petrolatum alone, when compared to application of benzoic acid in petrolatum alone. 

Case Reports 
Case reports of contact dermatitis to sorbitan laurate, sorbitan oleate, and sorbitan sesquioleate have been described.  For 
example, studies reported reactions to 2%36 or 5% aq. sorbitan laurate37 used as an emulsifier in a hydrocortisone cream; one 
reported that three of 23 patients with chronic leg ulcers had an allergic reaction to 20% sorbitan oleate in petrolatum;38 one 
reported that three patients with recalcitrant wounds from sensitization to a non-adhering dressing had positive reactions to 
sorbitan sesquioleate, a component of the dressing;39 and one reported on six pediatric patients with recalcitrant dermatitis 
that had positive reactions to 20% sorbitan sesquioleate in petrolatum.40 

Ocular Irritation 
1985 report:  Draize and modified Draize ocular irritation studies using rabbits were performed with all of the sorbitans in 
this report.1  One study of 30% sorbitan stearate was negative for ocular irritation, and a cream product containing 4% 
sodium stearate caused slight conjunctival irritation.  Undiluted sorbitan sesquioleate produced no ocular irritation.  A study 
with 30% sorbitan laurate, and studies with up to undiluted sorbitan oleate, 40% sorbitan tristearate,  and 30% sorbitan 
palmitate were negative for ocular irritation in the rabbit. 
2002 report:  The sorbitan fatty acid esters were generally not ocular irritants.2  In one study, sorbitan isostearate (10%) was 
non-irritating to the eyes of rabbits, whereas the same concentration of sorbitan sesquiisostearate was minimally irritating. 

 

Undiluted sorbitan stearate, sorbitan sesquicaprylate, sorbitan sesquioleate, and sorbitan trioleate were classified as not 
irritating to rabbit eyes following a single instillation without rinsing (Table 9).20,21,23,24 

SUMMARY 
In 1985, the Panel concluded that seven sorbitan esters were safe as used in cosmetics, and in 2002, the Panel reviewed the 
safety of another 10 sorbitan esters, concluding that that sorbitan fatty acid esters were safe as used in cosmetic ingredients.  
Four additional previously un-reviewed sorbitan esters have been identified, and it is proposed that all of these ingredients be 



reviewed in a single safety assessment.  All 21 of these ingredients share an identical sorbitan structural core, and only vary 
in the number of fatty acid chains, and the length of those chains.  Most of the sorbitan esters are reported to function as a 
surfactant – emulsifying agent in cosmetic ingredient 

VCRP data obtained from the FDA, and data received in response to surveys of the maximum reported use concentration by 
category that were conducted by the Council, indicate that 13 of the 21 sorbitan esters included in this safety assessment are 
used in cosmetic formulations.  Sorbitan stearate has the most reported uses, 968, followed by sorbitan isostearate, 401 re-
ported uses; several of the sorbitan esters have a few hundred uses.  The sorbitan esters are used at less than 10% in cosmetic 
formulations; sorbitan triisostearate has the highest reported use concentration, 9.1% in rouges.  The frequency of use of 
these ingredients has increased since the original safety assessments, but the concentration of use has not. 

Sorbitan laurate, sorbitan palmitate, sorbitan isostearate, sorbitan stearate, sorbitan sesquioleate, and sorbitan tristearate were 
relatively non-toxic in mice and rats following a single oral exposure.  In single-exposure inhalation studies, the LC50 in rats 
was ≥5mg/l for sorbitan laurate and sorbitan trioleate.  Administration of a diet containing 5% sorbitan palmitate, 5% sorbitan 
stearate, or 5% sorbitan tristearate to rats for 2 yrs did not result in any adverse effects. 

In oral reproductive toxicity studies in rats, the NOAEL for sorbitan stearate was 1000 mg/kg bw/day; this was the highest 
dose administered. 

Sorbitan laurate, palmitate stearate, sesquicaprylate, sesquioleate, and trioleate were not mutagenic in the Ames test, with or 
without metabolic activation.  Sorbitan laurate was not genotoxic to peripheral human lymphocytes in a chromosomal 
aberration assay, but the results of a chromosomal aberration assay in Chinese hamster cells with sorbitan stearate were 
ambiguous. 

Several of the sorbitan esters were considered not irritating to rabbit skin; sorbitan palmitate, sorbitan isostearate, and sorbi-
tan stearate were applied at concentrations of up to 100% using 24-h occlusive patches, sorbitan sesquioleate was applied for 
24-h using a semi-occlusive patch, 40% aq. sorbitan tristearate was also applied under a 24-h occlusive patch, and undiluted 
sorbitan sesquicaprylate and sorbitan trioleate were applied with a 4-h semi-occlusive patch.  Sorbitan sesquicaprylate was 
not a sensitizer in a guinea pig maximization test; intradermal induction was conducted at a concentration of 5%, and topical 
induction and challenge were performed at 100%.  In a GPMT of sorbitan trioleate, concentration of 2% were used for intra-
dermal induction, 100% for topical induction, 50% and 100% at challenge, and 25% and 50% at re-challenge.  Slight to mod-
erate erythema and slight edema were observed in test and control animals; at re-challenge, slight erythema was observed in 
only two test animals. 

In clinical testing, sorbitan palmitate, sorbitan stearate, sorbitan sesquioleate, and sorbitan trioleate, all tested at 30%, were 
not irritants or sensitizers when applied for up to 5 days, followed by a challenge application after 7-10 days.  Sorbitan palmi-
tate, 50%, also was not an irritant after a 72-h occlusive application.  Positive reactions were observed in numerous provoca-
tive tests in contact allergy and contact dermatitis patients with sorbitan laurate (0.4% incidence), sorbitan oleate (0.6% 
incidence with 5%; up to 2.7% incidence with 20%), sorbitan stearate(2.3% incidence with 5%), and sorbitan sesquioleate 
(up to 9.8% incidence with 20%).  . 

Undiluted sorbitan stearate, sorbitan sesquicaprylate, sorbitan sesquioleate, and sorbitan trioleate were classified as not 
irritating to rabbit eyes following a single instillation without rinsing. 

DISCUSSION 
In 1985, the Panel determined that seven sorbitan esters were safe as used in cosmetic ingredients.  In 2002, the Panel re-
viewed the safety of 10 additional sorbitan esters and issued an addendum to the 1985 report, concluding that the sorbitan 
fatty acid esters were safe as used in cosmetic ingredients. The Panel reaffirmed the safe as used conclusions of the 1985 and 
2002 safety assessments.  The Panel also determined that the data from those safety assessments, together with the new data 
presented on the sorbitan esters, support the safety of four additional esters that had not yet been reviewed, and the Panel 
reopened the safety assessment to add these esters. 

The Panel did note that a reported function of sorbitan theobroma grandiflorum seedate is as a skin bleaching agent.  Because 
this is not a cosmetic use in the United States, the Panel emphasized that this review would not include the safety of any of 
these ingredients for use as skin bleaching agents. 

The Panel noted that some of the sorbitan esters are used in products that could be incidentally inhaled; for example, sorbitan 
isostearate is reported to be used at 2.3% in pump hair sprays.  Although there were no inhalation data available, the Panel 
was not concerned with the use of these ingredients in such formulations.  The Panel noted that in aerosol products, 95% – 
99% of droplets/particles would not be respirable to any appreciable amount.  Furthermore, droplets/particles deposited in the 
nasopharyngeal or bronchial regions of the respiratory tract present no toxicological concerns based on the chemical and 
biological properties of these ingredients.  Coupled with the small actual exposure in the breathing zone and the concentra-
tions at which the ingredients are used, the available information indicates that incidental inhalation would not be a signifi-
cant route of exposure that might lead to local respiratory or systemic effects.  A detailed discussion and summary of the 
Panel’s approach to evaluating incidental inhalation exposures to ingredients in cosmetic products is available 
at http://www.cir-safety.org/cir-findings.  

http://www.cir-safety.org/cir-findings


CONCLUSION 
The CIR Expert Panel concluded that the following 21 sorbitan esters are safe the present practices of use and concentration 
described in this safety assessment. 

sorbitan caprylate  
sorbitan cocoate* 
sorbitan diisostearate* 
sorbitan dioleate* 
sorbitan distearate*  
sorbitan isostearate  
sorbitan laurate  
sorbitan oleate  
sorbitan olivate  
sorbitan palmate 
sorbitan palmitate  

sorbitan sesquicaprylate* 
sorbitan sesquiisostearate 
sorbitan sesquioleate  
sorbitan sesquistearate* 
sorbitan stearate 
sorbitan theobroma grandiflorum seedate* 
sorbitan triisostearate 
sorbitan trioleate  
sorbitan tristearate 
sorbitan undecylenate*  

 

*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. 

 



Table 1.  Definition, Structure, and Function   
Ingredient (CAS No, if available) Definition3,* Structure3,** Function(s)3 

Fatty Sorbitan Monoesters 
Sorbitan Caprylate 
[95508-00-2] 

the monoester of caprylic acid and hexitol anhydrides 
derived from sorbitol 

 

surfactant - emulsifying agent 

Sorbitan Undecylenate 
(93963-92-9) 

the monoester of undecylenic acid and the hexitol 
anhydrides derived from sorbitol 

 

surfactant - emulsifying agent 

Sorbitan Laurate  
(1337-30-0; 1338-39-2; 5959-89-7) 

the monoester of lauric acid and hexitol anhydrides derived 
from sorbitol 

 

surfactant - emulsifying agent 

Sorbitan Palmitate 
(26266-57-9; 5050-91-9)  

the monoester of palmitic acid and hexitol anhydrides 
derived from sorbitol 

 

surfactant - emulsifying agent 

Sorbitan Isostearate 
(54392-26-6; 71902-01-7) 

the monoester of isostearic acid and hexitol anhydrides 
derived from sorbitol 

HO
O CH3

O CH3

O

HO

HO

14

 
(one example of an “iso”) 

surfactant - emulsifying agent 

Sorbitan Oleate 
(1338-43-8; 37318-79-9) 

the monoester of oleic acid and hexitol anhydrides derived 
from sorbitol 

 

fragrance ingredient; surfactant - 
emulsifying agent 

Sorbitan Stearate  
(1338-41-6; 5093-91-4; 56451-84-4) 

the monoester of stearic acid and hexitol anhydrides derived 
from sorbitol 

 

fragrance ingredient; surfactant - 
emulsifying agent 



Table 1.  Definition, Structure, and Function   
Ingredient (CAS No, if available) Definition3,* Structure3,** Function(s)3 

Fatty Sorbitan Sesquiesters 
Sorbitan Sesquicaprylate  
(91844-53-0) 

a mixture of mono and diesters of caprylic acid and hexitol 
anhydrides derived from sorbitol 

RO
O

CH3

O

O

HO

HO

6

  
wherein R is hydrogen or caprylate** 

skin-conditioning agent – misc.; 
surfactant - solubilizing agent; 
viscosity increasing agent – aq. 

Sorbitan Sesquiisostearate 
(71812-38-9) 

a mixture of mono and diesters of isostearic acid and hexitol 
anhydrides derived from sorbitol 

RO
O CH3

O CH3

O

HO

HO

14

 
wherein R is hydrogen or isostearate 
(one example of an “iso”)** 

surfactant - emulsifying agent 

Sorbitan Sesquioleate 
(8007-43-0) 

a mixture of mono and diesters of oleic acid and hexitol 
anhydrides derived from sorbitol 

RO
O

O

O

HO

HO

7
CH37

 
wherein R is hydrogen or oleate** 

surfactant - emulsifying agent 

Sorbitan Sesquistearate 
(51938-44-4) 

a mixture of mono and diesters of stearic acid and hexitol 
anhydrides derived from sorbitol 

RO
O
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O

O

HO

HO

16

 
wherein R is hydrogen or stearate** 

surfactant - emulsifying agent 

Fatty Sorbitan Diesters 
Sorbitan Diisostearate 
(68238-87-9) 

the diester of isostearic acid and hexitol anhydrides derived 
from sorbitol 
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O
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14

 

surfactant - emulsifying agent 



Table 1.  Definition, Structure, and Function   
Ingredient (CAS No, if available) Definition3,* Structure3,** Function(s)3 
Sorbitan Dioleate 
(29116-98-1) 

the diester of oleic acid and hexitol anhydrides derived from 
sorbitol. 

O
O

O

O
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surfactant - emulsifying agent 

Sorbitan Distearate 
(36521-89-8) 

the diester of stearic acid and the hexitol anhydrides derived 
from sorbitol 
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surfactant - emulsifying agent 

Fatty Sorbitan Triesters 
Sorbitan Triisostearate 
(54392-27-7) 

the triester of isostearic acid and hexitol anhydrides derived 
from sorbitol 
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surfactant - emulsifying agent 

Sorbitan Trioleate 
(26266-58-0) 

he triester of oleic acid and hexitol anhydrides derived from 
sorbitol 

**
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surfactant – emulsifying agent 

Sorbitan Tristearate 
(26658-19-5) 

the triester of stearic acid and hexitol anhydrides derived 
from sorbitol 

**
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surfactant - emulsifying agent 

Mixed Chain Length Sorbitan Monoesters 
Sorbitan Cocoate  
(8154-36-9) 

the monoester of coconut acid and hexitol anhydrides 
derived from sorbitol 
the fatty acid residues from coconut acid are primarily 
comprised of caprylate, caprate, laurate, myristate, 
palmitate, stearate, and oleate  

where RCO- represents the fatty acid radical derived from 
coconut acid (ranging in chain length from eight to eighteen 
carbons*) 

surfactant - emulsifying agent 



Table 1.  Definition, Structure, and Function   
Ingredient (CAS No, if available) Definition3,* Structure3,** Function(s)3 
Sorbitan Olivate 
(223706-40-9) 

the monoester of the fatty acids derived from olive oil and 
hexitol anhydrides derived from sorbitol 
the fatty acid residues from olive oil are primarily 
comprised of palmitate, palmitoleate stearate, oleate, 
linoleate, and linolenate  

where RCO- represents the fatty acid radical derived from 
olive oil (ranging in chain length from sixteen to eighteen 
carbons*) 

surfactant - emulsifying agent 

Sorbitan Palmate 
[37318-29-9] 

the monoester of palm acid and hexitol anhydrides derived 
from sorbitol 
the fatty acid residues from palm acid are primarily 
comprised of myristate, palmitate, stearate, oleate, and 
linoleate 

 

 
where RCO- represents the fatty acid radical derived from 
elaeis guineensis (palm) oil (ranging in chain length from 
fourteen to eighteen carbons*) 

emulsion stabilizer; skin-
conditioning agent - emollient 

Sorbitan Theobroma Grandiflorum Seedate 
 

the monoester of the fatty acids derived from theobroma 
grandiflorum seed butter and hexitol anhydrides derived 
from sorbitol 
the fatty acid residues from theobroma grandiflorum seed 
butter primarily consist of palmitate, stearate, oleate, 
linoleate, and arachidate 

 
where RCO- represents the fatty acid radical derived from 
Theobroma grandiflorum seed butter (ranging in chain 
length from sixteen to twenty carbons*) 

skin-conditioning agent – 
emollient; skin bleaching agent 
(not considered a cosmetic 
function by the Panel) 

 
*information in italics was provided by the CIR Chemist 
**these structures were provided by the CIR Chemist



Table 2.  Physical and chemical properties 
Property Description Reference 

Sorbitan Laurate 
physical characteristics amber-colored oily viscous liquid, light cream to tan beads or flakes, or a hard waxy solid with a 

slight odor 
41 

molecular weight 346.46 5 
solubility soluble in mineral oil, cottonseed oil, methanol, ethanol, isopropyl alcohol, ethylene glycol; 

insoluble in water and propylene glycol 
dispersible in hot and cold water 

5 
 

41 
Sorbitan Palmitate 

physical characteristics light cream to tan beads or flakes, or a hard waxy solid with a slight odor 42 
congealing range 45-47ºC 42 
solubility soluble at temperatures above its melting point in ethanol, methanol, ether, ethylacetate, aniline, 

toluene, dioxane, petroleum ether, and carbon tetrachloride 
insoluble in cold water; dispersible in warm water 

42 

Sorbitan Oleate 
physical characteristics amber-colored oily viscous liquid, light cream to tan beads or flakes, or a hard waxy solid with a 

slight odor 
43 

molecular weight 428.61 5 
solubility soluble in ethanol and isopropyl alcohol; miscible with mineral and vegetable oils; insoluble in 

water and propylene glycol 
soluble at temperatures above its melting point in ethanol, ether, ethylacetate, aniline, toluene, 
dioxane, petroleum ether, and carbon tetrachloride; insoluble in cold water; dispersible in warm 
water 

5 
 

43 

Sorbitan Stearate 
physical characteristics light cream to tan beads or flakes, or a hard waxy solid with a slight characteristic odor 44 
molecular weight 430.63 5 
melting point 49-65ºC 5 
congealing range 50-52ºC 44 
solubility soluble at temperatures above its melting point in toluene, dioxane, carbon tetrachloride, ether, 

methanol, ethanol, and aniline; soluble with haze at temperatures above 50ºC in mineral oil and 
ethyl acetate; insoluble in cold water; dispersible in warm water 

44 

Sorbitan Tristearate 
physical characteristics light cream to tan beads or flakes, or a hard waxy solid 45 
congealing range 47-50ºC 45 
solubility slightly soluble in toluene, ether, carbon tetrachloride, and ethyl acetate 

dispersible in petroleum ether, mineral oil, vegetable oils, acetone, and dioxane 
insoluble in water, methanol, and ethanol 

45 

 
 
  



Table 3.  Current and historical frequency and concentration of use according to duration and exposure 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 
 Sorbitan Caprylate Sorbitan Laurate 
 20146 19982 20147 19992 20146 19982 20147  19811 

Totals* NR NR 1-1.5 NA 118 93 0.00003-3 0.1-10 
Duration of Use 
Leave-On NR NR 1-1.5 NA 106 81 0.00003-3 0.1-10 
Rinse-Off NR NR 1 NA 11 12 0.0009-3 0.1-5 
Diluted for (Bath) Use NR NR NR NA 1 NR 0.02 NR 
Exposure Type 
Eye Area NR NR 1.5 NA 17 9 0.00003-0.3 0.1-10 
Incidental  Ingestion NR NR NR NA 1 15 NR 0.1-5 
Incidental Inhalation-Spray NR NR NR NA 1; 26b; 33c 5; 13b; 7c NR 0.1-5b; 1-5c 
Incidental Inhalation-Powder NR NR 1-1.5a NA 2; 33c 7c 0.03-1a 1-5c 
Dermal Contact NR NR 1-1.5 NA 105 74 0.00003-3 0.1-10 
Deodorant (underarm) NR NR NR NA NR NR NR NR 
Hair - Non-Coloring NR NR NR NA 3 2 NR 0.1-5 
Hair-Coloring NR NR NR NA NR NR 0.0009 NR 
Nail NR NR NR NA NR NR 0.000075 NR 
Mucous Membrane NR NR NR NA 3 15 0.02 0.1-5 
Baby Products NR NR NR NA 1 NR NR 0.1-1 
 Sorbitan Palmitate Sorbitan Isostearate 
 20146 19982 20147  19811 20146 19982 20147 19992 
Totals* 109 39 0.00003-5.5 0.1-5 401 37 0.00038-6.5 NA 
Duration of Use 
Leave-On 92 26 0.00003-5.5 0.1-5 382 36 0.00038-6.5 NA 
Rinse-Off 17 12 1.8 0.1-5 19 1 0.003-1 NA 
Diluted for (Bath) Use NR 1 NR NR NR NR NR NA 
Exposure Type 
Eye Area 22 10 0.00003-5.5 0.1-1 49 16 0.00038-4 NA 
Incidental  Ingestion 3 3 2.3-5.3 NR 119 NR 0.0005-2.2 NA 
Incidental Inhalation-Spray 32b; 29c,# 1; 6b; 1c NR 0.1-5b; 1-5c 78b; 45c 1b; 1c pump: 2.3; 0.03-

3; 0.09-2.5b 
NA 

Incidental Inhalation-Powder 29c,# 1c 0.03-1.5a 1-5c 4; 1a; 45c 1c 0.001-1; 
0.001-2.6a 

NA 

Dermal Contact 103 34 0.00003-5.5 0.1-5 255 36 0.00038-6.5 NA 
Deodorant (underarm) NR NR NR NR NR NR NR NA 
Hair - Non-Coloring 3 2 NR 0.1-5 9 1 0.09-2.3 NA 
Hair-Coloring NR NR NR NR 8 NR NR NA 
Nail NR NR 0.000075 NR NR NR NR NA 
Mucous Membrane 3 4 1.8-5.3 NR 120 1 0.0005-2.2 NA 
Baby Products NR NR NR NR 1 3 NR NA 
 Sorbitan Oleate Sorbitan Stearate 
 20146 19982 20147  19811 20146 19982 20147  19811 
Totals* 311 68 0.0025-7 ≤0.1-25 968 308 0.00000072-5 ≤0.1-25 
Duration of Use 
Leave-On 205 59 0.0025-3 ≤0.1-25 738 266 0.00000072-5 ≤0.1-25 
Rinse-Off 106 9 0.013-7 0.1-10 230 42 0.0013-3.5 ≤0.1-10 
Diluted for (Bath) Use NR NR NR NR NR NR NR 0.1-1 
Exposure Type 
Eye Area 12 5 0.0081-0.08 ≤0.1-25 109 41 0.0042-3.2 0.1-25 
Incidental  Ingestion 2 1 0.8 ≤0.1 5 NR NR ≤0.1 
Incidental Inhalation-Spray 131b; 34c 4; 23b; 4c aerosol: 0.018; 

pump: 0.02; 
0.05-3b 

0.1-1b;  
0.1-5c 

3; 305b; 217c,# 9; 78b; 
78c,# 

0.00000072; 
pump: 0.4; 
0.0002-2.4b 

0.1-5;  
0.1-10b; 
≤0.1-5c 

Incidental Inhalation-Powder 1; 34c 4c 0.0025-2.7a 0.1-1;  
0.1-5c 

15; 6a; 217c,# 78c,# 0.001-2.1; 
0.013-4a 

≤0.1-5c 

Dermal Contact 200 59 0.0025-7 ≤0.1-25 757 284 0.00000072-5 ≤0.1-25 
Deodorant (underarm) NR NR 0.06 NR 9b 5b 0.5 0.1-1b 
Hair - Non-Coloring 20 5 0.01-3 0.1-5 19 9 0.0002-3 0.1-5 
Hair-Coloring 87 NR NR NR 160 NR 0.0013-1.5 1-5 
Nail 2 3 NR 0.1-5 1 3 1-1.5 NR 
Mucous Membrane 3 1 0.8 ≤0.1-1 9 NR NR ≤0.1-1 
Baby Products NR NR NR 0.1-1 6 5 0.99 0.1-1 



Table 3.  Current and historical frequency and concentration of use according to duration and exposure 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 

 Sorbitan Sesquiisostearate Sorbitan Sesquioleate 
 20146 19982 20147 19992 20146 19982 20147  19811 
Totals* 340 16 0.005-3 NA 323 170 0.005-8 ≤0.1-10 
Duration of Use 
Leave-On 339 16 0.005-3 NA 305 157 0.005-8 ≤0.1-10 
Rinse-Off 1 NR 1 NA 17 12 0.35 ≤0.1-10 
Diluted for (Bath) Use NR NR NR NA 1 1 NR 0.1-1 
Exposure Type 
Eye Area 240 6 0.005-3 NA 91 42 0.01-5 0.1-10 
Incidental  Ingestion 2 NR 3 NA 18 16 0.0051-3 0.1-5 
Incidental Inhalation-Spray 6c NR NR NA 24b; 17c 32b; 9c 8b ≤0.1-10b;  

0.1-5c 
Incidental Inhalation-Powder 13; 6c 3 2; 2-3a NA 31; 17c 10; 2a; 9c 0.016-1; 0.25-2a 0.1-5;  

0.1-5c 
Dermal Contact 338 16 0.005-3 NA 267 130 0.005-5 ≤0.1-10 
Deodorant (underarm) NR NR 3 NA NR NR 0.009-2; 

aerosol: 0.0064 
0.1-1b 

Hair - Non-Coloring NR NR NR NA 6 2 8 ≤0.1-10 
Hair-Coloring NR NR 1 NA NR NR NR NR 
Nail NR NR NR NA 1 2 NR NR 
Mucous Membrane 2 NR 3 NA 22 17 0.0051-3 0.1-5 
Baby Products NR NR NR NA 5 2 NR NR 
 Sorbitan Triisostearate Sorbitan Trioleate 
 20146 19982 20147 19992 20146 19982 20147  19811 
Totals* 4 NR 0.24-9.1 NA 36 20 0.00001-2.5 ≤0.1-10 
Duration of Use 
Leave-On 3 NR 0.24-9.1 NA 16 18 0.00001-2.5 0.1-10 
Rinse-Off 1 NR NR NA 16 2 1-2.5 ≤0.1-5 
Diluted for (Bath) Use NR NR NR NA 4 NR NR NR 
Exposure Type 
Eye Area 1 NR NR NA 4 1 0.00001-2.5 NR 
Incidental  Ingestion 2 NR 0.24-2 NA NR NR 0.3 NR 
Incidental Inhalation-Spray NR NR NR NA NR 3b; 1c NR 0.1-5b; 0.1-1c 
Incidental Inhalation-Powder NR NR NR NA NR 1; 1c 0.3; 0.5-2.5a 0.1-1; 0.1-1c 
Dermal Contact 2 NR 4.2-9.1 NA 30 19 0.00001-2.5 ≤0.1-10 
Deodorant (underarm) NR NR NR NA NR NR NR NR 
Hair - Non-Coloring NR NR NR NA 6 1 NR 1-5 
Hair-Coloring NR NR NR NA NR NR NR NR 
Nail NR NR NR NA NR NR 0.000025 NR 
Mucous Membrane 2 NR 0.24-2 NA 4 NR 0.3 ≤0.1-1 
Baby Products NR NR NR NA NR NR NR NR 
 Sorbitan Tristearate Sorbitan Olivate 
 20146 19992 20147  19811 20146 19982 20147 19992 
Totals* 100 8 0.13-2.6 ≤0.1-5 214 NR 0.004-7.7 NA 
Duration of Use 
Leave-On 99 6 0.13-2.6 ≤0.1-5 179 NR 0.004-7.7 NA 
Rinse-Off 1 2 0.13 NR 35 NR 0.7-0.88 NA 
Diluted for (Bath) Use NR NR NR NR NR NR NR NA 
Exposure Type 
Eye Area 36 NR 0.4-2.6 0.1-1 36 NR 0.014-7.7 NA 
Incidental  Ingestion 2 NR 0.7-1 NR 10 NR 0.018-1 NA 
Incidental Inhalation-Spray 17b; 38c 3b; 1c NR 1-5; 0.1-5b 41b; 61c NR 1.6-4b NA 
Incidental Inhalation-Powder 38c 1c 0.5-2a NR 1; 61c NR 0.015-1.9a NA 
Dermal Contact 88 8 0.13-2.6 ≤0.1-5 192 NR 0.004-7 NA 
Deodorant (underarm) NR NR NR NR 3b NR NR NA 
Hair - Non-Coloring NR NR NR NR 3 NR 1.6-4 NA 
Hair-Coloring NR NR NR NR NR NR NR NA 
Nail 1 NR NR NR NR NR NR NA 
Mucous Membrane 2 NR 0.13-1 NR 18 NR 0.018-1 NA 
Baby Products NR NR NR NR 3 NR NR NA 



Table 3.  Current and historical frequency and concentration of use according to duration and exposure 
 # of Uses Max Conc of Use (%) # of Uses Max Conc of Use (%) 

 Sorbitan Palmate  
 20146 20147     
Totals* NR 0.45-0.75     
Duration of Use 
Leave-On NR 0.45-0.75     
Rinse-Off NR NR     
Diluted for (Bath) Use NR NR     
Exposure Type 
Eye Area NR 0.75     
Incidental  Ingestion NR NR     
Incidental Inhalation-Spray NR NR     
Incidental Inhalation-Powder NR 0.45-0.75a     
Dermal Contact NR 0.45-0.75     
Deodorant (underarm) NR NR     
Hair - Non-Coloring NR NR     
Hair-Coloring NR NR     
Nail NR NR     
Mucous Membrane NR NR     
Baby Products 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. 
a Includes products that can be powders, but it is not known whether the reported uses are powders 

b Includes products that can be sprays, but it is not known whether the reported uses are sprays 
c 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 
# - has reported use is as a foot powder/spray 
NR – no reported use 
NA - at the time of the original safety assessment, concentration of use data were not reported by the FDA 
 
 
 
 
Table 4.  Ingredients not reported to be used 
sorbitan undecylenate 
sorbitan sesquicaprylate 
sorbitan sesquistearate 
sorbitan diisostearate 
sorbitan dioleate 
sorbitan distearate 
sorbitan cocoate 
sorbitan theobroma grandiflorum seedate 
 
 
 
 
 
Table 5.  Inactive Ingredient in Drugs 
Ingredient Route Dosage Form(s) Maximum Potency (per route) 
sorbitan laurate topical gel; aerosol; emulsion, aerosol foam 4.74% (aerosol) 
 oral suspension; syrup; tablet; granule 0.05% (suspension); 83.9 mg (tablet)  
 ophthalmic ointment NS 
sorbitan palmitate topical lotion; cream emulsion; patch 2% (cream emulsion); 10.5 mg (patch) 
 intramuscular injection NS 
sorbitan isostearate topical lotion NS 
sorbitan oleate topical cream; lotion; emulsion; ointment 7% (lotion) 
 transdermal controlled-release film NS 
 oral solution; suspension; tablet; capsule 15% (solution); 153.9 mg 
 rectal suppository 22 mg 
sorbitan stearate topical lotion; ointment; cream emulsion; suspension; solution 8% (cream emulsion) 
 oral suspension 1.25% 
 vaginal augmented cream; cream emulsion; tablet 5% (cream emulsion) 
sorbitan sesquioleate topical ointment 2% 
 rectal ointment 2% 
sorbitan trioleate oral syrup; tablet; capsule; powder (for suspension) 0.03% (powder for suspension) 
 inhalation metered aerosol 0.0694% 
 nasal metered aerosol 0.0175% 
sorbitan tristearate topical augmented cream 0.5% 
 
NS – not specified 
 



 
Table 6.  Acute toxicity studies 
Ingredient Animals No./Group Vehicle Concentration/Dose/Protocol LD50 /Results Reference 

ORAL 
sorbitan laurate Wistar rats 2/sex  2 g/kg by gavage >2 g/kg 17 
sorbitan laurate rats 10/sex none 16 g/kg by gavage >16 g/kg* 17 
sorbitan palmitate NMRI mice 5 males corn oil 5 g/kg by gavage >5 g/kg 18 
sorbitan palmitate rats 10/sex vegetable oil 16 g/kg of an 80% solution by 

gavage 
>16 g/kg* 18 

sorbitan isostearate CFY rats 5/sex neat 16.5 g/kg by gavage >16.5 g/kg 19 
sorbitan stearate Wistar rats 2/sex peanut oil 2 g/kg by gavage >2 g/kg 20 
sorbitan stearate Wistar rats 10/sex water 90%; 16 g/kg  by gavage >16 g/kg* 20 
sorbitan stearate male rats not specified neat 31 g/kg by gavage >31 g/kg 20 
sorbitan sesquioleate mice 10 males not specified 31.6 g/kg; route not specified >31.6 g/kg* 21 
sorbitan sesquioleate Wistar rats 2/sex peanut oil 5 g/kg by gavage >5 g/kg 21 
sorbitan sesquioleate rats 5/sex not specified 31.6 g/kg; route not specified >31.6 g/kg* 21 
sorbitan tristearate Wistar rats 5/sex CMC 100g/l, 2 g/kg bw vehicle by gavage >2 g/kg bw 22 

INHALATION 
sorbitan laurate Wistar rats 3/sex air 5 mg/l; 4-h nose-only exposure; 

40% particles were <4 µm; 
MMAD/ GSD:  4.6 and 4.7 µm /2.0 
and 2.1µm 

>5 mg/l 17 

sorbitan trioleate Wistar rats 3/sex air 5.27 mg/l; 4-h nose-only exposure; 
particle size distribution: 73.8% 
inhalable fraction (<4 µm); 
MMAD/GSD:  2.14 µm /2.68 µm 

>5.27 mg/l 23 

* study disregarded by submitter – did not meet criteria 
Abbreviations:  CMC – carboxymethylcellulose; GSD – geometric standard deviation; MMAD – mean mass aerodynamic diameter 
 



Table 7. Genotoxicity studies 
Test Article Concentration/Vehicle Procedure Test System Results Reference 

IN VITRO 
sorbitan laurate 0.1-333 µg/ml (without) 

10-350 µg/ml (with) in 
DMSO 

mammalian cell gene mutation assay, with and without 
metabolic activation; with valid positive controls 

mouse lymphoma L5178Y cells negative 17 

sorbitan laurate 33-500 µg/ml in DMSO chromosomal aberration assay  (OECD Guideline 473), with 
and without metabolic activation; with valid positive 
controls 

peripheral human lymphocytes negative 17 

sorbitan palmitate not specified Ames test, with and without metabolic activation; no data 
were available on the use of valid positive controls 

Salmonella typhimurium TA98, TA100 negative 18 

sorbitan stearate 3-5000 µg/plate in 
DMSO 

Ames test, with and without metabolic activation; valid 
controls were used 

S. typhimurium TA1535, TA1537, TA98, 
TA100, TA102 

negative 20 

sorbitan stearate 8-5000 µg/plate in 
DMSO 

Ames test, with and without metabolic activation; valid 
controls were used 

S. typhimurium TA1535, TA1537, TA1538, 
TA98, TA100 

negative 20 

sorbitan stearate 313-5000 µg/plate in 
DMSO 

Ames test, with and without metabolic activation; valid 
controls were used 

S. typhimurium TA1535, TA1537, TA98, 
TA100, Escherichia coli wp2 uvrA 

negative 20 

sorbitan stearate 0.13-0.5 mg/ml (without) 
1.1-4.3 mg/ml (with) in 
CMC sodium solution 

chromosomal aberration assay , with and without metabolic 
activation; with valid positive controls 

Chinese hamster cells results were 
ambiguous* 

20 

sorbitan sesquicaprylate not specified Ames test, with and without metabolic activation; no data 
were available on the use of valid positive controls 

Salmonella typhimurium TA98, TA100 negative* 24 

sorbitan sesquicaprylate 3-5000 µg/plate in 
DMSO 

Ames test, with and without metabolic activation; valid 
controls were used 

S. typhimurium TA1535, TA1537, TA98, 
TA100, TA102 

negative 24 

sorbitan sesquioleate not specified Ames test, with and without metabolic activation S. typhimurium TA98, TA100 negative 21 
sorbitan sesquioleate 8 - 5000 µg/plate in 

DMSO 
Ames test, with and without metabolic activation; valid 
controls were used 

S. typhimurium TA1535, TA1537, TA1538, 
TA98, TA100 

negative 21 

sorbitan trioleate not specified Ames test, with and without metabolic activation S. typhimurium TA98, TA100 negative 23 
* study disregarded by ECHA – only short abstract or deficiencies in study (including lack of purity data and/or limited documentation) 
Abbreviations:  CMC – carboxymethylcellulose; DMSO – dimethyl sulfoxide 
 
 
 
 
 
 
Table 8.  Dermal irritation and sensitization     
Test Article  Concentration/Dose Test Population Procedure Results Reference 

NON-HUMAN 

sorbitan palmitate neat 6 male NZW rabbits 24-h occlusive application to shaved and abraded 
skin; the test sites were scored at 24 and 72 h 

not irritating 18 

sorbitan isostearate neat; 0.5 ml 6 albino rabbits 24-h occlusive application to shaved and abraded 
skin; the test sites were scored at 24 and 72 h 

erythema score – 1.78/4; edema score – 0.94/4 
neither erythema or edema were fully reversible 
after 72 h 

19 

sorbitan stearate 10 in peanut oil 
25% in peanut oil 

10 male hairless mice 
5 male hairless mice 

2 open applications/day for 10 days no symptoms* 20 

sorbitan stearate neat, 0.5 g 6 NZW rabbits 4-h semi-occlusive patches to shaved and abraded 
skin 

not irritating 
erythema score – 0.3/4, fully reversible after 72 h 
edema score – 0/4 

20 



Table 8.  Dermal irritation and sensitization     
Test Article  Concentration/Dose Test Population Procedure Results Reference 

sorbitan stearate 0.5 ml NZW rabbits, 3/sex 24-h occlusive patch to intact and abraded skin not irritating 
erythema score – 0.7/4, fully reversible after 72 h 
in 4/6 animals; edema score – 0/4 

20 

sorbitan 
sesquicaprylate 

neat; 0.5 ml NZW rabbits, 1 male 
and 2 females 

4-h semi-occlusive application to clipped skin; test 
sites scored at 1, 24, 48, and 72 h after patch removal 

classified as not irritating 
erythema and edema scores – 0/4 

24 

sorbitan 
sesquicaprylate 

intradermal induction: 5% 
topical induction: 100%  
challenge: 100% 
vehicle: peanut oil 

10 guinea pigs GPMT 
induction: intradermal, 3 pairs of 0.1 ml injection, 
with 1:1 FCA/saline, test article, and FCA/vehicle 
topical induction, 48-h patch 7 days after intradermal 
induction 
challenge: after 14 days, 24-h patch 

not a sensitizer 
no reactions were observed during induction or 
challenge 

24 

sorbitan sesquioleate neat; 0.5 ml 6 male NZW rabbits 24-h semi-occlusive application to shaved and 
abraded skin; the test sites were scored at 24 and 72 h 

classified as not irritating 
erythema score – 1.89/4; edema score – 0.78/4 
neither erythema or edema were fully reversible 
after 72 h 

21 

sorbitan trioleate neat, 0.5 ml 2 NZW rabbits 4-h semi-occlusive application to clipped skin; test 
sites scored at 1, 24, 48, and 72 h after patch removal 

classified as not irritating 
erythema and edema scores – 0/4 

23 

sorbitan trioleate Induction: intradermal, 2% 
in olive oil; topical, 100% 
in liquid paraffin 
challenge: 50 and 100% in 
liquid paraffin 
re-challenge: 25 and 50% in 
liquid paraffin 

10 male Dunkin-Hartley 
guinea pigs 

GPMT 
induction: intradermal, 3 pairs of 0.1 ml injection, 
with 1:1 FCA/saline, test article, and 50% FCA/4% 
test article 
topical induction, 2 48-h patches 
challenge: on day 20, 24-h patches 
re-challenge: on day 28, 24-h patches 

Induction: no signs of irritation during induction 
Challenge: slight to moderate erythema that 
decreased in occurrence with time, but was still 
present at in some animals at 72 h, and slight 
edema at 24 h only was reported for both control 
and test groups 
Re-challenge: slight erythema was observed in test 
animals at 24 h (25%, 1 animal; 50%, 2 animals) 
and at 48 h (50%, 1 animal); no reactions were 
observed in the negative controls 

23 

sorbitan tristearate 40% aq.; 0.5 ml 6 NZW rabbits 24-h occlusive application to shaved and abraded 
skin; the test sites were scored at 24 and 72 h 

not irritating 
erythema and edema scores – 0/4 

22 

HUMAN 

sorbitan laurate not specified, but assumed 
neat 

475 contact allergy 
patients 

European retrospective survey of allergic contact 
reactions to cosmetics 

2 patients had a positive reaction (0.4%) 25 

sorbitan palmitate 30% in water 1 male; 9 females occlusive patch applied for 5 days not an irritant 18 

sorbitan palmitate 50% in water 50 subjects (gender not 
specified) 

72-h occlusive application using a 1 sq. in cotton pad  not an irritant 18 

sorbitan oleate not specified, but assumed 
neat 

475 contact allergy 
patients 

European retrospective survey of allergic contact 
reactions to cosmetics 

2 patients had a positive reaction (0.4%) 25 

sorbitan oleate 5% (vehicle not specified) 945 contact dermatitis 
patients 

occlusive patches using Finn chambers were applied 
for 48 h; reactions were evaluated at 48-72 h and 96-
168 h 

6 patients reacted positively (0.6%); 3 reactions 
were identified as macular erythema, 3 react5ions 
were weak, 1 was strong 

28 



Table 8.  Dermal irritation and sensitization     
Test Article  Concentration/Dose Test Population Procedure Results Reference 

sorbitan oleate and 
sorbitan sesquioleate 

sorbitan oleate: 20% in 
petrolatum 
sorbitan sesquioleate: 5% 
pet 

112 dermatitis patients 48-h occlusive application using Finn chambers; test 
sites were scored at 48 and 72 h; a modified NACDG 
standard series, a cosmetic series (which included the 
sorbitan esters), and a fragrance series were tested 

1 subject (0.9%) reacted to sorbitan oleate only 
10 subjects (8.9%) reacted to sorbitan sesquioleate 
only 
2 subjects (1.8%) reacted to both 
at 72 h, all but one reaction to the sesquioleate 
were +; the other reaction was +++ 

14 

sorbitan oleate and 
sorbitan sesquioleate 

sorbitan oleate: 20% in 
petrolatum 
sorbitan sesquioleate: 5% 
pet 

591 contact dermatitis 
patients 

sites were scored at 48 and 72 h; a modified NACDG 
standard and a cosmetic series was tested, but specific 
information on the testing protocol was not provided 

1 subject (0.17%) reacted to sorbitan oleate only 
19 subjects (3.2%) reacted to sorbitan sesquioleate 
only 
4 subjects (0.68%) reacted to both 
at 72 h, all but 2 reactions were +; 2 subjects had a 
++ reaction to sorbitan oleate 

26 

sorbitan oleate and 
sorbitan stearate 

5% (each) in petrolatum 86 dermatoses patients patch test; 24-h occlusive application using Finn 
chambers 

+,++ reaction in 2 subjects (2.3%) 
 

27 

  the 2 patients with 
positive reactions 

ROAT; 0.1 ml applied 2x/day for 7 days to a 5 cm2 
area of the forearm 

positive reaction in both  

sorbitan stearate 30% in olive oil; 0.1 g 25 subjects HRIPT; 6 patches over 15 days with Finn chambers not an irritant 20 

sorbitan stearate 30% aq. 10 subjects patch test; 5-day initial application, 48-h challenge 
performed after a 10-day non-treatment period 

not a sensitizer 20 

sorbitan stearate 30% aq. 50 subjects 3-day initial occlusive patch, 3-day challenge 
performed after a 7-day non-treatment period 

not an irritant or sensitizer 20 

sorbitan sesquioleate 30% aq. 10 subjects occlusive patch test; 5-day initial application, 48-h 
challenge after a 10-day non-treatment period 

not an irritant or sensitizer 21 

sorbitan sesquioleate 20% in petrolatum 86 dermatoses patients patch test; 24-h occlusive application using Finn 
chambers 

equivocal reaction – 2 subjects (2.3%) 
questionable reaction – 2 subjects (2.3%) 
positive (++,+++) reaction – 5 subjects  (5.8%) 

27 

  the 9 patients with 
positive reactions 

ROAT; 0.1 ml applied 2x/day for 7 days to a 5 cm2 
area of the forearm 

?,+ reactors – 1 negative and 3 positive reactions 
++,+++ reactors – all positive 

 

sorbitan sesquioleate 20% in petrolatum 4469 patients with 
eczematous dermatitis 

24 h occlusive application using Finn chambers; test 
sites were scored at 72 or 96 h 

25 patients had an allergic response, + or stronger 
(0.6%) 

29 

sorbitan sesquioleate 20% (vehicle not specified) 870 contact dermatitis 
patients 

TRUE test; occlusive patches using Finn chambers 
were applied for 48 h; reactions were evaluated at 48-
72 h and 96-168 h 

9 patients reacted positively (0.7%); 6 reactions 
were identified as macular erythema, 2 reactions 
were weak, 1 was strong 

28 

sorbitan trioleate 30% aq. 10 subjects patch test; 5-day initial application, 48-h challenge 
performed after a 10-day non-treatment period 

not a sensitizer 23 

sorbitan trioleate 30% aq. 50 subjects 3-day initial occlusive patch, 3-day challenge 
performed after a 7-day non-treatment period 

not an irritant or sensitizer 23 

* study disregarded by ECHA – only short abstract available or deficiencies in study 
Abbreviations:  GPMT – guinea pig maximization test; NACDG – North American Contact Dermatitis Group; NZW – New Zealand white; ROAT – repeated open application test; TRUE – thin-layer rapid 
use epicutaneous 
 



Table 9.  Ocular irritation studies 
Test Article Concentration/Dose Animals Method Results Reference 

ALTERNATIVE STUDIES 
sorbitan 
sesquicaprylate 

neat; 200 µl chicken eggs in vitro; test substance was applied to the 
chorioallantoic membrane 

slightly irritating; score of 3.83/21 24 

NON-HUMAN STUDIES 
sorbitan stearate 10% in peanut oil; 0.1 ml 6 male NZW rabbits single instillation; eyes were not rinsed not irritating* 20 
sorbitan stearate 0.1 g 6 female NZW rabbits single instillation; eyes were not rinsed not irritating* 20 
sorbitan stearate neat , 0.1 ml NZW rabbits, 3 males 

and 3 females 
single instillation; eyes were not rinsed not irritating 20 

sorbitan stearate neat , 0.1 ml 6 female Vienna 
white rabbits 

single instillation; eyes were not rinsed not irritating 20 

sorbitan stearate neat , 0.1 g NZW rabbits, 5 males 
and 1 female 

single instillation; eyes were not rinsed not irritating 20 

sorbitan stearate neat , 0.1 g NZW rabbits, 4 males 
and 5 females 

single instillation; eyes were not rinsed for 6/9 
animals 

not irritating 20 

sorbitan 
sesquicaprylate 

neat , 0.1 ml NZW rabbits, 1 male 
and 2 females 

single instillation; eyes were not rinsed not irritating 
all animals had a slight ocular reaction 1  and 24 h 
after instillation; no irritation was observed day 7 

24 

sorbitan sesquioleate 10% in peanut oil; 0.1 ml 6 male NZW rabbits single instillation; eyes were not rinsed no signs of irritation* 21 
sorbitan trioleate 30% in distilled water; 0.1 

ml 
9 male NZW rabbits single instillation; eyes were not rinsed for 6/9 

animals 
no signs of irritation* 23 

sorbitan trioleate neat, 0.1 ml 2 NZW rabbits single instillation; eyes were not rinsed not irritating 23 
* study disregarded by ECHA – only short abstract available, limited documentation, or does not meet current criteria 
Abbreviations:  NZW – New Zealand White 
 
 
 
 
 



REFERENCES 
 
 1.  Elder RL. Final report on the safety assessment of sorbitan stearate, sorbitan laurate, sorbitan sesquioleate, sorbitan oleate, 

sorbitan tristearate, and sorbitan trioleate. J Am Coll Toxicol.  1985;4(3):65-121.  

 2.  Andersen FA (ed). Final report on the safety assessment of sorbitan caprylate,sorbitan cocoate, sorbitan diisostearate, sorbitan 
dioleate, sorbitan distearate, sorbitan isostearate, sobitan olivate, sorbitan sesquiisostearate, sorbitan sesquistearate, and 
sorbitan triisosteaarate. Int J Toxicol.  2002;21(Suppl 1):93-112.  

 3.  Nikitakis J and Breslawec HP. International Cosmetic Ingredient Dictionary and Handbook. 15 ed. Washington, DC: Personal 
Care Products Council, 2014. 

 4.  European Chemicals Agency (ECHA). Information on Chemicals. http://echa.europa.eu/information-on-chemicals. Date 
Accessed 7-11-2014.  

 5.   The Merck Index. 15th ed. Cambridge, UK: The Royal Society of  Chemistry, 2013. 

 6.  Food and Drug Administration (FDA). Frequency of use of cosmetic ingredients.  FDA Database. 2014.  

 7.  Personal Care Products Council. 7-16-2014. Concentration of Use information: Sorbitan Esters. Unpublished data submitted by 
Personal Care Products Council.   

 8.  Johnsen MA. The influence of particle size. Spray Technol Marketing.  2004;14(11):24-27.  

 9.  Rothe H. Special Aspects of Cosmetic Spray Evalulation. 9-26-2011. Unpublished data presented at the 26 September CIR 
Expert Panel meeting.  Washington, D.C.  

 10.  Bremmer HJ, Prud'homme de Lodder LCH, and Engelen JGM. Cosmetics Fact Sheet: To assess the risks for the consumer; 
Updated version for ConsExpo 4. 2006.  Report No. RIVM 320104001/2006. pp. 1-77. 

 11.  Rothe H, Fautz R, Gerber E, Neumann L, Rettinger K, Schuh W, and Gronewold C. Special aspects of cosmetic spray safety 
evaluations:  Principles on inhalation risk assessment. Toxicol Lett.  2011;205(2):97-104.  

 12.  European Commission. CosIng database; following Cosmetic Regulation No. 
1223/2009. http://ec.europa.eu/consumers/cosmetics/cosing/. Date Accessed 4-28-2014.  

 13.  Food and Drug Administration (FDA). Inactive Ingredients Database in 
Drugs. http://www.fda.gov/Drugs/InformationOnDrugs/ucm113978.htm. Date Accessed 7-14-2014.  

 14.  Asarch A and Scheinman PL. Sorbitan sesquioleate, a common emulsifier in topical corticosteroids, is an important contact 
allergen. Dermatitis.  2008;19(6):323-327.  

 15.  Okore VC, Attama AA, Ofokansi KC, Esimone CO, and Onuigbo EB. Formulaton and evaluation of niosomes. Indian J Pharm 
Sci.  2011;73(3):323-328.  

 16.  Sezgin-Bayindir Z and Yuksel N. Investigation of formulation variables and excipient interaction on the production of niosomes. 
AAPS Phar Sci Tech.  2012;13(3):826-835.  

 17.  European Chemicals Agency (ECHA). Sorbitan laurate (CAS No 1338-39-
2). http://apps.echa.europa.eu/registered/data/dossiers/DISS-dffb4072-e38e-47ae-e044-00144f67d031/DISS-dffb4072-
e38e-47ae-e044-00144f67d031_DISS-dffb4072-e38e-47ae-e044-00144f67d031.html. Date Accessed 7-11-2014.  

 18.  European Chemicals Agency (ECHA). Sorbitan palmitate (CAS No. 26266-57-
9). http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcebef93-082c-4e10-e044-00144f67d031/DISS-dcebef93-
082c-4e10-e044-00144f67d031_DISS-dcebef93-082c-4e10-e044-00144f67d031.html. Date Accessed 7-11-2014.  

 19.  European Chemicals Agency (ECHA). Sorbitan, isooctadecanoate (sorbitan isostearate, CAS No. 71902-01-
7). http://apps.echa.europa.eu/registered/data/dossiers/DISS-dced797d-292f-18ab-e044-00144f67d031/DISS-
dced797d-292f-18ab-e044-00144f67d031_DISS-dced797d-292f-18ab-e044-00144f67d031.html. Date Accessed 7-11-
2014.  

http://echa.europa.eu/information-on-chemicals
http://ec.europa.eu/consumers/cosmetics/cosing/
http://www.fda.gov/Drugs/InformationOnDrugs/ucm113978.htm
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dffb4072-e38e-47ae-e044-00144f67d031/DISS-dffb4072-e38e-47ae-e044-00144f67d031_DISS-dffb4072-e38e-47ae-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dffb4072-e38e-47ae-e044-00144f67d031/DISS-dffb4072-e38e-47ae-e044-00144f67d031_DISS-dffb4072-e38e-47ae-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcebef93-082c-4e10-e044-00144f67d031/DISS-dcebef93-082c-4e10-e044-00144f67d031_DISS-dcebef93-082c-4e10-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcebef93-082c-4e10-e044-00144f67d031/DISS-dcebef93-082c-4e10-e044-00144f67d031_DISS-dcebef93-082c-4e10-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dced797d-292f-18ab-e044-00144f67d031/DISS-dced797d-292f-18ab-e044-00144f67d031_DISS-dced797d-292f-18ab-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dced797d-292f-18ab-e044-00144f67d031/DISS-dced797d-292f-18ab-e044-00144f67d031_DISS-dced797d-292f-18ab-e044-00144f67d031.html


 20.  European Chemicals Agency (ECHA). Sorbitan stearate (CAS No. 1338-41-
6). http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcec5e18-5a42-0bd8-e044-00144f67d031/DISS-dcec5e18-
5a42-0bd8-e044-00144f67d031_DISS-dcec5e18-5a42-0bd8-e044-00144f67d031.html. Date Accessed 7-11-2014.  

 21.  European Chemicals Agency (ECHA). Sorbitan, (Z)-9-octadecenoate (2:3)  (sorbitan sesquioleate, CAS No. 8007-43-
0). http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcee3ab4-932c-7021-e044-00144f67d031/DISS-dcee3ab4-
932c-7021-e044-00144f67d031_DISS-dcee3ab4-932c-7021-e044-00144f67d031.html. Date Accessed 7-11-2014.  

 22.  European Chemicals Agency (ECHA). Sorbitan tristearate (CAS No. 26658-19-
5). http://apps.echa.europa.eu/registered/data/dossiers/DISS-dffb4072-e4bd-47ae-e044-00144f67d031/DISS-dffb4072-
e4bd-47ae-e044-00144f67d031_DISS-dffb4072-e4bd-47ae-e044-00144f67d031.html. Date Accessed 7-11-2014.  

 23.  European Chemicals Agency (ECHA). Anhydro-D-glucitol trioleate (Sorbitan trioleate; CAS No. 26266-58-
00. http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcebeeea-70ba-4be0-e044-00144f67d031/DISS-dcebeeea-
70ba-4be0-e044-00144f67d031_DISS-dcebeeea-70ba-4be0-e044-00144f67d031.html. Date Accessed 7-11-2014.  

 24.  European Chemicals Agency (ECHA). Sorbitan, octanoate (2:3) (sorbitan sesquicaprylate, CAS No. 91844-53-
0). http://apps.echa.europa.eu/registered/data/dossiers/DISS-dffb4072-e2ae-47ae-e044-00144f67d031/DISS-dffb4072-
e2ae-47ae-e044-00144f67d031_DISS-dffb4072-e2ae-47ae-e044-00144f67d031.html. Date Accessed 7-11-2014.  

 25.  Goossens A, Beck MH, Haneke E, McFadden JP, Nolting S, Surupt G, and Ries G. Adverse cutaneous reactions to cosmetic 
allergens. Contact Dermatitis.  1999;40(2):112-113.  

 26.  Cressey BD, Kumar N, and Scheinman PL. Contact allergy to sorbitans:  a follow-up study. Dermatitis.  2012;23(4):158-161.  

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

 28.  Wetter DA, Yiannias JA, Prakash AV, Davis MDP, Farmer SA, and el-Azhary RA. Results of patch testing to personal care 
product allergens in a standard series and  a supplemental cosmetic series:  An analysis os 945 patients fromt he Mayo 
Clinic Contact Dermatitis Group, 2000-2007. J Am Acad Dermatol.  2010;63(5):789-798.  

 29.  Hannuksela M. Skin contact allergy to emulsifiers. Int J Cosmet Sci.  1988;10(1):9-14.  

 30.  Asarch A and Scheinman PL. Sorbitan sesquioleate:  an emerging contact allergen. Dermatitis.  2008;19(6):339-341.  

 31.  Castanedo-Tardan MP and Jacob SE. Sorbitan sesquioleate. Dermatitis.  2008;19(4):E22-23.  

 32.  Enders F, Przybilla B, and Ring J. Patch testing with fragrance-mix and its constituents:  discrepancies ae largely due to the 
presence of absence of sorbitan sesquioleate. Contact Dermatitis.  1991;24(3):238-239.  

 33.  Hald M, Menné T, Johansen JD, and Zachariae C. Allergic contact dermatitis caused by sorbitsn sesquioleate imitating severs 
glove dermatitis in a patient iwth filaggrin mutation. Contact Dermatitis.  2013;69(5):313-315.  

 34.  Orton DI and Shaw S. Sorbitan sesquioleate as an allergen. Contact Dermatitis.  2001;44(3):190-191.  

 35.  LArmi E, Lahti A, and Hannuksela M. Effects fo sorbitan sesquioleate on non-immunologic immediate contact reactions to 
benzoic acid. Contact Dermatitis.  1988;19:368-371.  

 36.  Boyle J and Kennedy CTC. Contact urticaria and dermatitis to Alphaderm®. Contact Dermatitis.  1984;10:178-190.  

 37.  Finn OA and Forsyth A. Contact dermatitis due to sorbitan monolaurate. Contact Dermatitis.  1975;1(5):318. 

 38.  Wakelin SH, Cooper S, Marren P, and Shaw S. Sorbitan mono-oleate: a potential allergen in paste bandages. Contact Dermatitis.  
1996;35(6):377. 

 39.  de Waard-van der Spek FB, Cevillers AC, and Oranje AP. Allergic contact dermatitis to sorbitan sesquioleate in Adaptic wound 
dressing. Contact Dermatitis.  2007;57(1):54-56.  

 40.  Castanedo-Tardan MP and Jacob SE. Allergic contact dermatitis to sorbitan sesquioleate in children. Contact Dermatitis.  
2008;58(3):171-172.  

 41.  Food and Agriculture Organization of the United Nations (FAO). Sorbitan monolaurate. http://www.fao.org/food/food-safety-
quality/scientific-advice/jecfa/jecfa-additives/en/. Date Accessed 7-14-2014.  

http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcec5e18-5a42-0bd8-e044-00144f67d031/DISS-dcec5e18-5a42-0bd8-e044-00144f67d031_DISS-dcec5e18-5a42-0bd8-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcec5e18-5a42-0bd8-e044-00144f67d031/DISS-dcec5e18-5a42-0bd8-e044-00144f67d031_DISS-dcec5e18-5a42-0bd8-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcee3ab4-932c-7021-e044-00144f67d031/DISS-dcee3ab4-932c-7021-e044-00144f67d031_DISS-dcee3ab4-932c-7021-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcee3ab4-932c-7021-e044-00144f67d031/DISS-dcee3ab4-932c-7021-e044-00144f67d031_DISS-dcee3ab4-932c-7021-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dffb4072-e4bd-47ae-e044-00144f67d031/DISS-dffb4072-e4bd-47ae-e044-00144f67d031_DISS-dffb4072-e4bd-47ae-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dffb4072-e4bd-47ae-e044-00144f67d031/DISS-dffb4072-e4bd-47ae-e044-00144f67d031_DISS-dffb4072-e4bd-47ae-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcebeeea-70ba-4be0-e044-00144f67d031/DISS-dcebeeea-70ba-4be0-e044-00144f67d031_DISS-dcebeeea-70ba-4be0-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dcebeeea-70ba-4be0-e044-00144f67d031/DISS-dcebeeea-70ba-4be0-e044-00144f67d031_DISS-dcebeeea-70ba-4be0-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dffb4072-e2ae-47ae-e044-00144f67d031/DISS-dffb4072-e2ae-47ae-e044-00144f67d031_DISS-dffb4072-e2ae-47ae-e044-00144f67d031.html
http://apps.echa.europa.eu/registered/data/dossiers/DISS-dffb4072-e2ae-47ae-e044-00144f67d031/DISS-dffb4072-e2ae-47ae-e044-00144f67d031_DISS-dffb4072-e2ae-47ae-e044-00144f67d031.html
http://www.fao.org/food/food-safety-quality/scientific-advice/jecfa/jecfa-additives/en/
http://www.fao.org/food/food-safety-quality/scientific-advice/jecfa/jecfa-additives/en/


 42.  Food and Agriculture Organization of the United Nations (FAO). Sorbitan monopalmitate. http://www.fao.org/ag/agn/jecfa-
additives/specs/Monograph1/Additive-433.pdf. Date Accessed 7-14-2014.  

 43.  Food and Agriculture Organization of the United Nations (FAO). Sorbitan monooleate. http://www.fao.org/ag/agn/jecfa-
additives/specs/Monograph1/Additive-432.pdf. Date Accessed 7-14-2014.  

 44.  Food and Agriculture Organization of the United Nations (FAO). Sorbitan monostearate. http://www.fao.org/ag/agn/jecfa-
additives/specs/Monograph1/Additive-434.pdf. Date Accessed 7-14-2014.  

 45.  Food and Agriculture Organization of the United Nations (FAO). Sorbitan tristearate. http://www.fao.org/ag/agn/jecfa-
additives/specs/Monograph1/Additive-435.pdf. Date Accessed 7-14-2014.  

 
 

http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-433.pdf
http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-433.pdf
http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-432.pdf
http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-432.pdf
http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-434.pdf
http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-434.pdf
http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-435.pdf
http://www.fao.org/ag/agn/jecfa-additives/specs/Monograph1/Additive-435.pdf

	UAbstract
	UIntroduction
	UChemistry
	Definition and Structure
	Chemical and Physical Properties
	Methods of Manufacture
	Composition and Impurities

	UUSE
	Cosmetic
	Non-Cosmetic

	UToxicokinetics
	UToxicological Studies
	Single Dose (Acute) Toxicity
	Repeated Dose Toxicity
	UOral


	UReproductive and Developmental Toxicity
	UGenotoxicity
	UCarcinogenicity
	UIrritation and Sensitization
	Dermal
	UNon-Human
	UHuman
	Effect on Non-Immunologic Immediate Contact Reactions
	Case Reports


	Ocular Irritation

	USummary
	UDiscussion
	UConclusion
	Table 2.  Physical and chemical properties
	Table 4.  Ingredients not reported to be used
	Table 5.  Inactive Ingredient in Drugs
	Table 6.  Acute toxicity studies
	Table 7. Genotoxicity studies
	Table 9.  Ocular irritation studies

	UReferences

